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The Hewlett-Packard 8662A Synthe-
sized Signal Generator provides excep-
tionally pure synthesized signals from
10 kHz to 1280 MHz. This frequency
range can be extended to 2560 MHz
through the use of an external fre-
quency doubler, such asthe HP11721A
(Figure 1). Although frequency dou-
bling preserves certain 8662A charac-
teristics, other areas of performance
may be somewhat degraded and care
should be taken to insure that such
degradation does not affect a given
application. This application note ex-
plains the properties of broadband pas-
sive external frequency doublers and
the effects of the HP 11721A Frequency
Doubler upon the RF output character-
istics of the 8662A.

Figure 1. 8662A with 11721A Frequency
Doubler attached.

Theory of
Doubler Operation

Figure 2 shows a circuit diagram of a
typical passive frequency doubler.

The circuit consists of a full-wave rec-
tifier that generates even harmonics of
the input frequency. Theoretically, a full-
wave rectifier yields an output
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where w =input frequency in radians per
second and A = input amplitude.

From this series it can be seen that
the dominant output frequency compo-
nent is the desired doubled input fre-
quency. Note the absence of the input
frequency and its odd harmonics. In
actual practice these odd harmonic com-
ponents are always present at the out-
put, although at somewhat lower levels
than the even harmonics. The odd har-
monics result from uneven full-wave rec-
tification of the input waveform due to
unavoidable imbalancesin the diode for-
ward resistances and in the transformer
construction. Some applications may
require filtering to suppress these rela-
tively high level frequency components.

Figure 3 shows a typical frequency
output spectrum of the HP 11721A fre-

Figure 2. Typical frequency doubler circuit.

Figure 3. Output spectrumof HP 11721A as

seen on HP 8566A Spectrum Analyzer.

quency doubler with an input frequency
of 100 MHz at +13 dBm. Note the fre-
quency axis labeling of the input fre-
quency as f/2, the desired second har-
monicofthe input asf, thethird harmonic
as 3f/2, and so on. This is the customary
method of naming doubler harmonics.
























