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Additional Sweep-Frequency
Impedance Measuring Techniques

By KEN SIMONS, Chief Engineer, Jerrold Electronics Corp.

The wse of a Delay Line with a Sweep-Frequency Generator for impedance measurement and adjustment, as described in
Technical Newsletter 72, provides a powerful measuring tool, most useful for wide bandwidths. When the impedance to
be measured is part of a resonant system with a bandwidth less than ahout 10% of the center frequency, the delay line
technique is less useful. The long line necessary to get the needed resolution has so much loss that measurement accuracy

is reduced. The technigues described below are particularly wseful with narrow-hand circuits.
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Figure 1—Measurement by Bridging Loss

MEASUREMENT BY BRIDGING LOSS

It is basic in transmission line theory that the impedance
seen looking into a section of line which is terminated at
the far end in its characteristic impedance is the charac-
teristic impedance—a pure resistance for low-loss lines.
(See Figure 1A) Similarly, the equivalent circuit seen
looking back info a line fed from a matched source is a
constant voltage in series with a resistor equal to o
(Fig. 1B).

It follows that the circuit seen at any point along a matched
system where the line from the source joins the line to the
load is equivalent to a resistive source feeding a resistive
load.

When a given impedance is “bridged,” i.e. connected across
an otherwise matched system, the loss of energy transferred
to the load is the same as the loss that is calculated when
bridging that same impedance across the load in the
equivalent circuit (Figure 1C).
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