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Slide 39 
The next portion of the network analyzer we'll look at is the signal-detection block. There are two basic ways of providing signal detection 
in network analyzers. Diode detectors convert the RF signal level to a proportional DC level. If the stimulus signal is amplitude 
modulated, the diode strips the RF carrier from the modulation (this is called AC detection). Diode detection is inherently scalar, as phase 
information of the RF carrier is lost. 

The tuned receiver uses a local oscillator (LO) to mix the RF down to a lower "intermediate" frequency (IF). The LO is either locked to the 
RF or the IF signal so that the receivers in the network analyzer are always tuned to the RF signal present at the input. The IF signal is 
bandpass filtered, which narrows the receiver bandwidth and greatly improves sensitivity and dynamic range. Modern analyzers use an 
analog-to-digital converter (ADC) and digital-signal processing (DSP) to extract magnitude and phase information from the IF signal. The 
tuned-receiver approach is used in vector network analyzers and spectrum analyzers. 
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Tuned receivers provide the best sensitivity and dynamic range, and also provide harmonic and spurious-signal rejection. The narrow IF 
filter produces a considerably lower noise floor, resulting in a significant sensitivity improvement. For example, a microwave vector 
network analyzer (using a tuned receiver) might have a 3 kHz IF bandwidth, where a scalar analyzer's diode detector noise bandwidth 
might be 26.5 GHz. Measurement dynamic range is improved with tuned receivers by increasing input power, by decreasing IF 
bandwidth, or by averaging. The latter two techniques provide a trade off between noise floor and measurement speed. Averaging 
reduces the noise floor of the network analyzer (as opposed to just reducing the noise excursions as happens when averaging spectrum 
analyzer data) because we are averaging complex data. Without phase information, averaging does not improve analyzer sensitivity. 

The same narrowband nature of tuned receivers that produces increased dynamic range also eliminates harmonic and spurious 
responses. As was mentioned earlier, the RF signal is downconverted and filtered before it is measured. The harmonics associated with 
the source are also downconverted, but they appear at frequencies outside the IF bandwidth and are therefore removed by filtering. 
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