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Wide Band Impedance Measurement

With a Sweep-Frequency Generator and Delay Line

by KEM SIMONS

Chief Test Equipment Engineer
Terrold Electronice Corporation

The Sweep-Frequency, Delay Line method of testing was first used in the alignment and test of TV

Broadecasting Antennas.

o wide bond of frequencies was important,

Since then it has been widely used in the TV industry where impedance match over

This article discusses the basic principles invelved, and

describes some techniques that allow an increase in measurement accuracy.
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Equipment Set-Up

The basic equipment test set-up for wide-band
impedance measurements is shown in Fig. 1 (a).
An attenuator pad is generally connected between
the sweep and the detector to isclate the gener-
ator from the varying impedance, and to ensure
that the detector 15 fed from a well - maiched
source. The detector is needed when the sweep
covers a frequency range above the upper re-
sponse limit of the scope. The high-frequency
voltage iz rectified, and the detected output, a
slowly-varying voltage representing the envelope
of the high-frequency input, is applied to the os-
cilloscope.

The equivalent circuit of the test setup is
shown in Fig. 1 (k). A voltmeter (the detector
and scope ) measures the voltage at the junction
between a matched source and a transmission
line with a load on its far end. The voltage at this
junction may be considered as being due to the
sum of two waves: the main wave energy com-
ing out of the sweep and going down the line,
and the reflected wave; energy which has tra-
velled down the line, been reflected from the
load, ond come back up the line.
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