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Generation Section

» Sweep Oscillators

 synthesized Oscillators
— indirect synthesis techniques
— direct synthesis techniques

Sweep Oscillator (VCO)
Yttrium iron garnet (YIG)
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Sweep Oscillator
Low Frequency Generation
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Synthesized Oscillators
Indirect Synthesis (PLL)
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Comments

The phase noise of the synthesized source is equal to the phase
noise of the reference source multiplied by the square of the ratio
between the used frequency and the reference frequency

SSCRy5 = SSCRyuarrz(dB) + 20L0gy N (dB).

It is therefore necessary to find a compromise between the
frequency resolution (which should be the smallest possible,
therefore a small quartz frequency and N large), and the phase
noise (which should be as small as possible then N small). To
overcome this drawback it is possible to use a multiple loop PLL
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Synthesized Oscillator
Direct Synthesis
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The direct synthesis technique has the advantage of allowing sweep speed

greater than the indirect techniques with the PLL.

In fact, in direct synthesis, the speed is essentially limited by speed

of the switches, vice versa in the PLL we have to wait for the loop lock-up time.
Among the disadvantages of direct synthesis, there is the large number of components

to be designed (filters, mixers with low spurious and high insulations).
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Test Section

 Manual rotation of the DUT

e Automatic rotation of the DUT

Manual Rotation of the DUT

incident reflected

signal signal
T T transmitted
signal
pickup separation
source L | gecton H section — DUT |—»

03/10/2019



Automatic Rotation of the DUT

reflected or
transmitted signal

reflected or
transmitted signal

I

separation

separation 1

Incident

signal
<

section —1 DUT 2 | — section
1 2
2

Y

switch
A

line of
equalization

pickup
section

[

source

With the schematic represented in the figure we need three receivers
to measure the signals.
If you move the pickup section after the switch A is needed
two separate sampling sections and then 4 receivers

Signal Pickup
Resistive Divider

Feeding from port 1 there is no reflection, 1/4 power goes in 2 and 1/4 goes in 3
while the remaining half dissipates in the resistances;
therefore the output in 2 and 3 is attenuated by 6 dB with respect to the input
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Signal Separation with
Distributed Directional Coupler

Distributed DCs have very low losses and good directivity
but their performance degrades at low frequencies.

Signal Separation
Vector Resistive Bridge

DUT

5

when feeding from port 1 it is V, proportional to Gy
while when the signal is transmitted through the DUT itis V,” V..
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Detection Section

* Direct detection (scalar analyzer)

» Superheterodyne detection
(vector analyzer)

Direct Detection
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From the ratio between the signal obtained from the transmitted or reflected RF

and the one obtained from the incident RF the module of the scattering parameter

of interest can be obtained.

The main advantages of direct detection are the wide frequency bands
(typically between 10 MHz and 30 GHz) and low costs.

With the CW-DC detection, dynamics of approximately 50 dB

(between i 70 dBm and -20 dBm) are obtained.
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Superheterodyne Detection
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The signal of the VCO is at frequency fg + f¢, where fg is the frequency of
the input signal and f - is the central frequency of the filter (it is said that the
VCO is locked to the incoming RF).

This signal is sent to a mixer where it is compared with the RF (incident,
reflected or transmitted signal) the intermediate frequency output signal is
first amplified with a narrow band amplifier and then detected in phase.

Note that the IF conversion maintains the phase and amplitude relationships
of the original signal.

For phase detection, modern network analyzers use analog-to-digital
converters followed by digital signal processors (DSP). With this technique it
is possible to evaluate the module and the phase of the incident signal.

Superheterodyne Detection

In the schematic reported in the previous figure, both
conventional mixers and harmonic mixers (samplers) can
be used.

In the conventional mixer the input RF is compared with
the VCO output while in the harmonic mixer the VCO is
followed by a harmonic generator and the signal passing
through the filter is obtained by mixing the RF with one of
the VCO harmonics.

With conventional mixers, very high sensitivities of up
to -120 dBm are achieved. The harmonic mixers have
slightly lower sensitivities, since additional noise is
transferred in the IF band from all the harmonics of the
signal, but they are cheaper because the VCO can cover
a reduced frequency band (the complete spectrum is
covered with its harmonics).
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