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Changes in the Characteristics of Electroconductive
Adhesives by Annealing and Their Influences
on Quartz Resonators

Takashi AOKI* and Takeshi JITSUMATSU**

(Received April 28,1993)

In order to investigate crystal defects in quartz resonators by means of
annealing the resonators, it is needed, first of all, to determine the amount
of influence of characteristic changes of electro-conductive adhesives
(glued to electrodes at the corners of the quartz plate) in the anneal proces-
ses on the quartz resonators. Changes in masses, volumes, densities and
electrical resistivities of an Ag-filled epoxy resin adhesive(AgE)and an
Ag-filled polyimid resin adhesive (AgP)were determined for isochronal
anneals from 80 to 560°C. The AgE annealed in nitrogen had a 20-50%
increase in volume and a 30-409 decrease in density at higher tempera-
tures. This is ascribable to the fact that the AgE becomes a porous state
with numerous holes of about 5um¢. The AgP began to exfoliate at ~420°C
when annealed in nitrogen and ~520C when anneald in air. Magnitude of
the influence of the maximum mass change of -1294 of the AgE on resonant
frequency f and acoustic loss @~ is given by Af,/f<2X10~7 and AQ™*/
Q=102 respectively. These values are considerably smaller than the
maximum values induced by annealing of quartz resonators. The specific
resistance of the AgE decreased from ~4X10-3Qem (at 80°C ) to ~2X 10~*Qcm
(at 560°C ) with the annealing. This change, however, has no significant
effect on the resonator resistance. Therefore, we can conclude that the AgE
can be used for the above-mentioned annealing experiments.
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Fig.1.ECA (Electroconductive Adhesive) mounted on

glass plate for annealing experiment :

(a) ECA for measurements of mass and volume,
and for taking SEM photograph,

(b) ECA for measurement of electric resistivity.
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Fig.2.(a)Quartz resonator used in experiment.

(b) AA’or BB'cross section of the quartz plate

shown in figure (a).

(c)Enlarged figure of the shape of the thin Pt

wire for electrodes.
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Fig.3.Mass change rate of ECA dried/hardened at
constant temperature 80C as function of
drying/hardening time.
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Fig.5.Mass change rate of isochronally-annealed
ECA as function of annealing temperature 7.
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