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Introduction

This paper describes the design
of a 4 GHz dielectric resonator sta-
bilized oscillator using the Avantek
AT41400 silicon bipolar transistor
chip. The design is done on a per-
sonal computer using Touchstone
and Microwave Spice, both from
EEsof. The oscillator is then con-
structed, and its performance is
measured. The resultis an oscillator
with exceptional phase noise per-

shown in Table 1. The first step in
the design is to acquire the device
S-parameters at the bias to be used.
To do this, a simulation of the chip
was run on microwave Spice using
an equivalent circuit model from the
device design cycle. The resulting
S-parameter file can be used direct-
ly in Touchstone for the design. A
bias point of Vg = 7.5V and e =
30 mA is used for this design.

A common base topology with

formance. Lg = 0.5 nH is selected as a starting
; point. This should ensure k<I1 for
Design the device. The circuit is then sim-

An oscillator design flow chart is ulated on Touchstone, with a 1K
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resistor used as a simplified dielec-
tric resonator model. The resulting
file is given in Figure 1. The proce-
dure used is to first verify k<1,
then tune [ and Lg (Figure 2) for
|S22| > 100, which ensures oscilla-
tion into a 5001 load or S| I'L =
1.' The resulting optimized sche-
f?nt?tic diagram is shown in Figure

Fabrication and Test

The oscillator uses a Transtech
DB8500 resonator with ¢ = 38,
D = 620" and h = .248". The tem-
perature variation of the oscillator is
3.8 ppm/°C over a temperature
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Fig. 1 Touchstone circuit simulation printout
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Fig. 2 (a) DRO schematic diagram; (b) simplified model with DR at resonance.
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range of -54 to + 85°C. The selection
: and coupling of the resonator is de- -
40 ey scribed in reference 2. )

g The external Q of the oscillator
was found to be 5800 at 4.0 GHz
The RF output power was 14.2 dBm
at Vgg = 75 V, Ige = 30mA. The
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harmonics were:
1 | F2=-22 dBc
it F3 = -26 dBc.

The phase noise of the oscillator
is given in Figure 3, which shows
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