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Module-4: Phase Locked Loop and Oscillators
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Process of Locking/Capturing
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Response of a PLL to a phase step.
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Process of Locking/capturing

When a small frequency step is Ve oo Veo Veont
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Response of a PLL to a small frequency step.
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Dynamics of PLL
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Dynamics of PLL
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If { <1. poles are complex and underdamped response

-l S

If { =1. critically damped response




Dynamics of PLL
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Underdamped response of PLL to a frequency step.

1. Settling speed of PLL is an important parameter. Maximizing {-wn decreases settling time.

>~ LN

Trade-offs exist between settling time, ripple in V_,, and stability.

To maximize {-w,, w pr has to be increased and it increases ripple of V., Wy drifts.

If -w,, is decreased, PLL takes longer time to settle, a lower value of wpr reduces ripple in V., but stability decreases.
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Lock-range and capture-range of PLL

1. Lock range: When PLL is in locked
condition, the lock-range represents the

0, A

range of frequencies for which the PLL
maintains the locked condition.

2. Capture range: When PLL is unlocked
condition, the capture-range is the range

of input frequencies within which an
initially unlocked loop will get locked with
an input frequency.

3. Capture range is smaller than lock-range.

L.
Y

Lock and capture processes of PLL
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