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Direct Analysis of Phase-Locked
Loops
Situation
Phase-Locked Loops (PLLs) are com-
mon yet essential circuits in many
electronic applications. They may be
used as narrowband filters to recover
signals embedded in noise, or for syn-
chronizing digital transmissions in
communication applications. Other
traditional uses include frequency
synthesizers, demodulators, multipli-
ers, dividers, and many more.

Problem
The analysis of PLLs is challenging.
Components can be assessed individ-
ually, but closed loop characterization
is often difficult to obtain. Both tran-
sient and dynamic frequency response
are of interest to the designer. Fast
and direct analysis of parameters
such as capture and tracking range
are needed to improve characteriza-
tion and shorten design cycles.
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Simplified Analysis of Phase Locked Loop
Capture and Tracking Range
Application Note 

Frequency vs Time Profile
View the PLL's output frequency

profile as it is ramped through 

the points where the loop loses 

and recaptures lock.Frequency

Time

Potentially troublesome capture

transients can be easily examined

with a quick adjustment of the

time base.

Capture Range

Capture Transient

The upper and lower frequency

points where the PLL loses lock

are shown. This gives a measure

of the tracking range of the PLL.

Tracking Range

The upper and lower capture frequency points of the PLL are shown

giving a clear measure of the capture range of the PLL.



Solution
The Agilent Technologies 53310A
Modulation Domain Analyzer’s ability
to measure and display a signal’s con-
tinuous frequency over time makes
dynamic frequency analysis of PLLs
easy. A direct measure of the PLL’s
capture and tracking range is
obtained by monitoring the output
frequency while the PLL is forced to
go in and out of lock. A quick and
simple view of the PLL’s capture and
tracking range can now be displayed
in one direct measurement.

Related Applications
• Carrier lock time and switching of

cellular radios
• Switching characterization of

PLLs, VCOs, and frequency synthe-
sizers

• Frequency profile PLL output dur-
ing acquisition

• Clock recovery circuit analysis
• Velocity profiles of motion control

systems

By internet, phone, or fax, get assistance
with all your test and measurement needs.

Online Assistance
www.agilent.com/find/assist
Phone or Fax
United States:
(tel) 1 800 452 4844

Canada:
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Japan:
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The Modulation Domain gives you a new
way to view your complex signals
Better ways to analyze your complex
signals don’t come along often. Now
Agilent brings you the Modulation
Domain—a way of looking at fre-
quency or time interval measure-
ments that directly and clearly
reveals both intentional and unin-
tentional modulation. 

For frequency analysis, it’s the miss-
ing piece of the puzzle. The Time
Domain shows you amplitude (volt-
age) vs. time. The Frequency
Domain gives you amplitude vs. fre-
quency. The Modulation Domain
plots frequency vs. time—an intuitive
and insightful way  of examining
your signal’s dynamic frequency
modulation.

For timing measurements, the
Modulation Domain’s view of time
interval vs. time allows you to both
see and quantify timing jitter 
directly—taking you one step beyond
the Time Domain’s qualitative view.
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