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Multifrequency Core Structure of an Invariant Quartz
Oscillatory System

Zelensky A.A., Pidchenko S.K., Taranchuk A.A.

Abstract — The structure of multifrequency quartz oscillatory
system, which is a core of invariant piezoelectric system, where
two functions are combined: stabilization of oscillations and
current identification of quartz condition.

Key words - multifrequency quartz oscillatory system,
invariant piezoelectric system, identification

|. INTRODUCTION

High efficiency of amultifrequency mode of oscillationsis
provided under condition of their high stability. It is possible
only at use of filter schemes of multifrequency quartz
oscillatory systems (MQOS). Inclusion of the quartz resonator
in afeedback chain that providesits oscillation on frequencies
of relatives to own consecutive resonances is feature of the
given schemes. The multifrequency mode of oscillations is a
basis for construction of invariant quartz systems, where two
functions are combined: stabilization of oscillations and
current identification of its condition [1].

[I. CORE STRUCTURE OF A MULTIFREQUENCY
QUARTZ OSCILLATORY SYSTEM

The core structure indudes multifrequency system on the
basis of the multifrequency quartz resonator (MQR) and n
channels of maintenance of oscillations on the basis of
generalized nonlinear element NE;, i =1,n and a nonlinear
network of feedback (fig. 1). For stabilization of operational
mode NE are enveloped by a circuit of autobias with complex
equivalent resistancez,; .

Nonlinear networks of a feedback (FB) with a transfer
factor K (us,jw,t), j=Lm; i=Ln have multifunction
assigning. The basic function — the task of necessary
amplitude - phase parities in excitation channels. Besides, FB
networks provide essential decrease in a competition of
oscillations at the expense of own selective properties and
automatic control of amplitude for determination of the
maximum power capacity of dispersion on MQR.

In afig. 1 the following designations are entered a so:

Zin, = Rins/(1+jwt ins) v Zoug = Routs/(l"'j\Nt Outs) — complex
equivalent input and output resistance;

Zy, = Rau/(1+jwt " )— complex resistance of autobias;
tinS = RinSCinS !toutS = RoutscoutS , tabi = Rébi Cabi -
congtants of time;
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Fig.1. Core structure of MQOS
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Now, = é Ny, —total conductivity and capacity;
i
e =V,+E +f — contro voltage on an input NE;,

whereg,, [

autobias; us(t):uo(t)+é Uj(t)>cosiwit +f (t)] - total

— congtant and variable components of

voltage on exit MQR; i, = é ot (o) —tOtal current.
i

Precison MQR is usualy used in a mode of small
currents. Then its nonlinearity can be neglected:

, - 1 (1- x5) + jd,
W WC, dy + (6 - (L mg)

Ci=lm, (@)

wherex; :Wj/qu , d,=1/Q; :Wququ — relative detuning
and attenuation for j - that frequency [1].
II1. CONCLUSION

Offered the core structure is a basis of mathematical model
of multifrequency quartz oscillatory system technically
invariant to influence of temperature and vibrating
destahilizing factors.
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