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Transceiver Block Simulation
with SmartSpiceRF

Introduction

Mixers, balanced modulators, and detectors are the key
components in transceiver design. They operate on the
principle of combining two frequencies to produce a third
one. Design goals for such circuits are the high dynamic
range, low noise ygure, minimum distortion, and good
suppression or isolation between various ports. Accurate
nonlinear device models are essential to getting good
simulation results for the active and passive circuits with
different schematic conyguration.

This application note describes how to use SmartSpiceRF
to provide simulation and measurement of the most
important characteristics of the building blocks of the
standard communication circuits.

Active Double Balanced Mixer Simulation

The simulations described are applied to the active
double balanced mixer shown in Figure 1. The basic
characteristics will be considered based on the test
bench shown in Figure 2.
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Figure 1. Double Balanced Mixer Schematic.
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Figure 2. Double Balanced Mixer Simulation setup.

Conversion Gain

The voltage conversion gain is the ratio of the RMS
voltages of the IF and RF signals. The measurements
can be provide by using the following statements:

.HTF v(out,gnd)

+ LIN 21 50Meg 500Meg

+ FUND=1750meGHz nharm=10
+SB=(-1,1)

let HTF Conversion_Gain=idb(tfh1_V2)

The simulation results are shown in Figure 3.
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Figure 3. Conversion Gain plot.
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