

















Figure 3. The same signal power is displayed without video filter in left photo and after averaging (10 Hz video
filter) in right photo.

Spectrum Analyzers, with High Impedance

So far the spectrum analyzer’s noise figure has been determined from the available noise power since
the input impedance is equal to the characteristic impedance of the circuit, which is generally 50 {2. Low
frequency spectrum analyzers (such as the HP 3580A or HP 8556A) have high input impedance (1 M)
which generates a large noise voltage. But due to the low input capacitance (= 30 pf), at higher frequencies

the noise voltage is lower.
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Figure 4. Reduction of average noise level of a high input impedance Spectrum Analyzer into an open circuit
trace (a), and with a 500 feedthrough trace (b).

Trace (a) of Figure 4 shows the HP 8556A average noise level versus frequency (0 to 200 kHz) in a 3 kHz
bandwidth. An easy way to reduce this noise is to connect a low impedance feedthrough (e.g., 50¢1 or
60092). The effect of a 50€) feedthrough termination is shown by trace (b) in figure 4 (note how the differ-
ence is greater in low range). Another advantage to using a feedthrough is to get calibrated power mea-
surements. The standard HP 8556A can make power measurements calibrated for 50 or 600£2; 135, 150 and

9002 inputs are available as options.

























9a. HP 8554B 9b. HP 8554B + HP 8447D
Ref =—60 dBm Ref =—90 dBm

Figure 9. Enhancement of the sensitivity of the HP 8554B Spectrum Analyzer (0.1 to 1250 MHz) with the HP 8447D
Preamplifier (Gain = 26 dB; 0.1 to 1300 MHz). The same power signal is displayed in both photos. The sensitivity
is improved by 20 dB in Figure 9b.

In broadband analysis, using an amplifier can improve the dynamic range. Such a case occurs when
you want to measure the harmonics of a weak signal or small nonharmonic signals. For example, in
Figures 10a and 10b an RF signal (200 MHz; —60 dBm) is analyzed with the HP 8558B. Only the use of
the HP 8447D Preamplifier allows the measurement of second and third harmonics.

10a. HP 8558B 10b. HP 8558B + 8447D

Figure 10. Measurement of Harmonics of a Weak Signal

Whenever you want high sensitivity but without using a narrow resolution bandwidth, use of a broad-
band amplifier can be helpful. Figures 11a and 11b show the analysis of a 90 MHz. signal modulated in
frequency; AF peak = 75 KHz and f modulation = 13.59 KHz. In Figure 11b we get enough sensitivity to
use the Bessel null technique, that is AF can be adjusted for the 2nd carrier zero. In thls case, m = 5.52
and since AF = m X fy4, we get AF =5.52 X 13.59 10° = 75 KHz.
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