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,ABSTRACT

The use of harmonic mode SAW filters allows the

fabrication of UHF oscillators with standard lithographic

techniques. However, such devices previously required

.'

external filtering to selecrt the desired, harmonic. This' in

turn' requires. relatively high 0 circuits with their

associated aljgnment problems and phase sensitivity.

This thesis discusses a technique which permits,

harmonic operation without the external circuitry. By

utilizing the theory of the end-fire array antenna a

stepped-delay 1 ine ha s been' fab,r ica ted at frequenc ies
, ,

greater tha'n 400 MHz using the fifth harmonic (Le.

fundamental at 80 MHz). The resul t is a packaged SAW
~

oscillator which exhibited an output power of -15 dBm into a

50 n termination at a harmonic fr~uency of 404.3 MHz.

Short term stabil ity ,measurements made... yiIHd a short term

stability ~f better than 1 part in 109 over a period of 1

sec.
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CHAPTER I

INTRODUCTION..
1.1 Gener'al

I
I,

,
The surface acoustic wave (SAW) oscillatbr is

fundamentally a Rayleigh wave, which car;ries vibrat-ional

energy parallel to ,the sur face of the sol id. Th is type of

oscillator should be 'Contrasted with the conventional bul k

quartz standing wave resonator used for oscillat6~ control.

The oscillat,or functions as follows, a wav,e is launched on a

delay line, receive,d at the other end, amplified ,anc1

returned"to the input of the delay line. The· SAW oscillator

is a multimode device and mode selection must be built into

the loop for stab~~ single mode operation.

High-O quartz crystal resonators are used to stabilize

the frequency of oscillator circuits. The most common used

quartz crystal is the ATrcut' wh.ich' supports a highly

temperature-stable bulk shear' wave motioD. Such oscillators

pose certain disadvantages 'which lead.s to further ,developing

the SAW oScillators. First, they are frequency limited ~o

f o = 25 MHz, hence one 'mu~t use mUltipliers to operate at

higher frequencies. Secondly,

careful mounting procedures

they are bulk,
\

and relatively

"

'.

" Thirdly, since they

1

are highly

requiring

fragile.

stable
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source, they c:lnnQt be read ily frequency-modulated, hence

limited in their ap~~ation a~ transmitters.

, ~'h
SAI~ oscIllators, op,era~~t t e fundamental mode have

been developed for beyond the. ~nge of modern bul k mode

crystal ,osGillators. They are mor~rugged, use planar and
"

" 'integrated' circuit techniques and in rec'el)t literature have

proven their ability for frequency:-modulati~'S'ignalsin the

"VHF/UHF range.

The stabi.lity of the SAW oscillator lies between that

of the L'.C. oscillator and the bulk quartz resonator. "~he
~ ,

~frequency stability' that can be achieved relates to the 0

that can be achieved by the feedpack loop by,the oscillator.

This thesis will discuss two types of feedback loop

presently being used, they are the' delay-l ine type and the

resonator-type. The stability is defined in the time domain

and a discussion is incl~ded on stability in the frequency
, '

domain.

1.2 Scope of Thesis

As mentioned above, there exist two types
.
of SAW

osc illators. This thesis intends to discuss the results of

a comparative study of .. SAW delay 1 irie and resonator.,
, .

oscillators. Included are a number of , factors, such as mode

se~ection, achievable O-factor, short' term stability

(noise), medium term stability (temperature), long term.
drifting (aging); circuit complexity and ease of ,device,

fabrication.
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