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Network Analyzers

o Swept Frequency Reference Signal
With Three Recelvers

 Comparison of Relative Phase and
Magnitude Between Receivers

 Computational Interface to Display
Information in SWR, Return LosS,
Complex Impedance (Resistance and
Reactance), Response (Magnitude and
Phase), S Parameters, Etc...
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Types of Network Analyzers

e Two Port

— Has directional couplers built-in
« HP8711 — HP8712 — HP8753E and others.

e Four Port

— Requires a test set with directional
couplers
« HP8753C — HP4395A and others

 For AM testing we need Four Port
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Network Analyzers and AM

e Challenge to use in a Broadcast
Environment - Operate in mV Range
— Interference
— Recelver overload

— No higher power directional couplers for
Medium Wave (MW 300 kHz — 3 MHZz)

— Did not care that much about bandwidth.
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Network Analyzers and AM

« Solutions to Working the Broadcast
Environment
— Use of Amplifier to Overcome Interference

— Rackley’s Higher Power Directional
Coupler

— Attenuators Reduces Recelver Overload

— With IBOC We Care More About
Bandwidth
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Test Setups

 Impedance Measurements
* Operating Impedance Measurements

e Sample System Measurements and
Thus Pattern Bandwidth

 Network Response (phase delay)
* Filter Setup

29 September 2004 Hatfield & Dawson Consulting Engineers



Advantages To Bridge
Measurements

o Swept Frequencies
e Speed of Measurements
 Near Real Time Measurements

 Measurements Can be Read by a Non-
expert User

 Graphically See on Smith Chart as
Adjustments are Made

e Nice Charts for Reports
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Resources

Swept Frequency Technigues for Evaluation AM Antenna
System Bandwidth — Ronald D. Rackely, P.E. NAB
Broadcast Engineering Proceedings 2003

Evaluation and Improvement of AM Antenna Characteristics
for Optimal Digital Performance — Ronald D. Rackely, P.E.
NAB Broadcast Engineering Proceedings 2003

Exploring the Architectures of Network Analyzers — Agilent
AN 1287-2 Application Note

Applying Error Correction to Network Analyzer
Measurements — Agilent AN 1287-3

Using a Network Analyzer to Characterize High-Power
Components — Agilent AN 1287-6

Electronic Applications of the Smith Chart — Phillip H. Smith

29 September 2004 Hatfield & Dawson Consulting Engineers



Hands On Time...
Questions ?
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