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PIEZOELECTRIC .COMPONENT

BACKGROUND OF THE INVENTION
1. Field of the Invention
: The present invention relates to plezoelectrlc
components, and in particular relates to a pieZoelectric
component such as a trap for eliminéting a signal having a
specific frequency and a discriminator for discriminating a
. signal. |
2. Description of the Related Art
A piezoelectric component such as a trap and a
discriminator utilizing thickness shear vibration and
thickness longitudinal vibration generally has a structure
comprising é rectangular piezoelectric substraté having
vibrating electrodes formed on both principal planes thereof,.
an accommodating portion formed of a case member material
such as alumina for accommodaﬁing the piezoelectric
substrate, and a 1lid member for shielding the accommodating
portion with the piezoelectric substrate therein, wherein
the piezoelectric subétrate is supported in the case such
. that the vibrating portion thereof is vibratile. 1In the
piezoelectric component having such the'structure, since
thickness shear vibration and so forth are in a vibrating
mode having a nodal point at the center of the thickness of

the piezoelectric substrate, damping members formed of a



2. EEscrlp Lon of the Related Art . A pirezoel ectric conmponent such asia
trap and a ~discrimnator utilizing thickness shear vibration and _
t hi ckness | ongi tudi nal vibration generally has a structure conprising a
rectangular piezoelectric substrate having vibrating electrodes formed on
both principal planes thereof, an accommodating portion forned of a case
menber material such as alumna for accommbdati ng the piezoelectric
substrate, and a lid menber for shielding the accomodating portion with
the piezoelectri-c substrate therein, whefein the piezoelectric substrate
is supported in the case such that the vibrating portion thereof is
vibratile. In the piezoelectric conponent having such the structure, since
t hi ckness shtdconebrabber are sesbectively iappd ieidrat ithee pmideipal ng a
nodal point at the center of the thickness of - ) ]

planes of the piezoelectric substrate with vibrating

electrodes formed thereon so that electrical characteristics

- such as attenuation, group delay characteristics, and a
distortion rate ‘are adjusted to have desirable values.
By the way, in a conventional piezoelectric component,

damping members are respectively applied to both the

principle planes-of the piezoelectric substrate, so that

applying of the damping member has to be performed twice to

the piezoelectric substrate. Therefore, the number of

manufacturing processes of the piezoelectric component is -

increased, resulting in a problem of increased cost of

manufactﬁring of the piezoelectric component.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
low-cost piezoelectric component having easy
manufacturability and moreover excellent electrical
characteristics. |

In order to achieve the above-mentioned object, a
piezoelectric component according'to the present invention
comprises: a piezoelectric element comprising a
piezoelectric substrate having vibrating electrodes formed
‘on both principal planes of thereof, the piezoelectric

element vibrating in a thickness shear mode; and a damping
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t'he plezoé1ectr|c substrate, danping nenbers forned of a .
-"2- silicone rubber are respectively applied to the prlnC|paI- pl anes of -
the pi ezoel ectri.c substrate with vibrating electrodes fornmed thereon so
that electrical characteristics such as attenuation, group del ay
characteristics, and a distortion rate are adjusted to have desirable.
values. °~ By the way, in a conventional piezoelectric conponent,
danpi ng menbers are respectively applied._to both the principle planes of
the piezoelectric substrate, so that

member having a predetermined hardness disposed on one of
the principal planes of the piezoelectric substrate so as to
cover the vibrating electrode formed thereon.

Owing to the above structure, required electrical
characferisfiCS'can.be obtained by arranging the damping
member having an appropriate hardness on only one principal
surface of the piezoelectric substrate. More specifically,
when the damping member having a Shore hardness of 35 to 80
is used, attenuation characteristics'end group delay
characteristics satiszing the required standerd as a trap
can be obtained by arranging the damping member on only one
principal surface of the piezoelectric substrate.

Also, when the damping member having a Shore hardness
of 80 to 100 is used, distortion rate characteristics
satisfying the required standard as a discriminator can be
obtained by arranging the damping member on only one

principal surface of the piezoelectric substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an assembly view of a piezoelectric component
according to a first embodiment of the present invention;

Fig. 2 is a perspective view of a piezoelectric element
used in the piezoelectric component shown in Fig. 1;

Fig. 3 is a longitudinal sectional view of the

piezoelectric component shown in Fig. 1;



applying of the danping nmenber has-to be perforned twice to the _

pi ezoel ect+ric substrate. Therefore, the nunber of manufacturing processes
of the piezoelectric conponent is increased, resulting in a problem of

i ncreased cost of manufacturing of the piezoelectric conponent. SUMVARY
OF THE | NVENTI ON It is an object of the present invention to provide
a |ow cost piezoelectric conponent having easy manufacturability and

nor eover excellent electrical characteristics. ~ In order to achieve

t he above-nenti-oned object, a piezoeLEcﬁrrb conmponent according to the
present invention conprises: a piezoelectric elenent conprising a

pi ezoel ectric substrate having vibrating el ectrodes forned

Fig. 4 is a graph showing variations in trap
attenuation of the piezoelectric component shown in Fig. 1
relative to the hardness of the damping member;

Fig. 5.is a graph showing the relationship between the
groupiﬁelay”timé of the piezoelectric component shown in Fig.
1 and the hardness of the damping member;

Fig. 6 is an assembly view of a piezoelectric component
according to a second embodiment of the present invention;

Fig. 7 is a longitudinal sectional view qf.the
piezoelectric component according to the second embodiment
of the present invention;

Fig. 8 is a graph showing the relationship between the
distortipn rate of the piezoelectrig component shown in Fig.
6 and the hardness of the damping member;

Fig. 9 is an assembly view of a piezoelectric component
according to a third embodiment of the present invention;
and |

Fig. 10 is a perspective view showing an external

appearance of the piezoelectric substrate shown in Fig. 9.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Piezoelectric components according to embodiments of
the present invention will be described with reference to
the attached drawings below.

(A first embodiment, Figs. 1 to 5)
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on both principal planes of thereof, the piezoelectric elenent V|brat|ng
in a thickness shear node; and a danpi ng
- 3- menber having a predeterm ned hardness di sposed on one of the
principal planes of the piezoelectric substrate so as to cover the
vibrating el ectrode forned thereon. OM ng to the above structure,
required electrical characteristics can be obtained by arranging the
danpi ng nember having an appropriate ha%dness on only one principal

A piezoelectric component according to ah embodiment
of the present invention applied to a trap is shown in Fig.
1. A piezoelectric trap 10 comprises a piezoelectric
element 11, a damping member 12, a supporting substrate 13
for.c&fryind’the piezoelectric element 11, and a cover
member 14 for covering the piezoelectric element 11 on the
supporting substrate 13.

As shown in Fig. 2, the piezoelectric element 11
comprises a rectangular piezoelectric substrate 15 such as
PZT, two vibrating electrodes 2la and 22a formed on the top
surface of ihe piezoelectric substrate 15, and two vibrating
electrodes 21b and 22b formed on the bottom surface thereof.
The vibrating electrodes 21b and 22b respectively oppose the

~vibrating electrodes 215 and 22a sandwiching the
piezoelectric substrate 15 therébetween. On the left end
portion of the piezoelectric substrate 15, a terminal
electrode. 31 is formed extendlng from the top to the bottom
surface. The termlnal electrode 31 is connected to the
vibrating electrode 2la. On the right end portion of the
piezoelectric substrate 15, a.terminal electrode 32 is
formed extending from the top to the bottom surface. The
terminal electrode 32 is connected to the vibrating -
electrode 22a. Between the vibrating electrodes 21b and 22b
formed on the bottom surface of the plezoelectric substrate

15, a terminal electrode 33 is formed, which is connected to



surface of the piezoelectric substrate. Mdre specifically, when the
danpi ng nenber having a Shore hardness of 35 to 80 is used, attenuation
characteristics and group delay characteristics satisfying the required
standard as a trap can be obtai ned by arrangi ng the danpi ng nenber on only
one principal surface of the piezoelectric substrate. . Al so, when the
danpi ng nmenber having a Shore hardness of 80 to 100 is used, di stortion
rate characteristics satisfying the required standard as a discrim nator
can be obtained by arranging the danpi™hg rmenber on only one principal
surface of the piezoelectric substrate. BRI EF DESCRI PTI ON OF THE

DRAW NGS - Fig. 1 is an assenbly view of a piezoelectric conponent
accor di ng tthea Vilbrsit e @lisotitodys t3kb Eeb2@b i nventi on;

The supporting substrate 13 is formed of an insulating
material such as alumina with connecting electrodes 41 to 43
formed on the top surface thereof respectively corresponding
‘to thé-termihal'electrodes 31 to 33 on the piezoelectric
element 11. Both end portions 4la of the connecting
electrode 41 extend inside notches 13a respectively formed
on two edges of the supporting substrate 13. Both end
portions 42a of the connecting electrode 42 extend inside
notches 13b respectively formed on two edges of the
supporting substrate 13. Both end portions 43a of the
connecting electrode 43 extend inside notches 13c
respectively formed on two edges of the supporting substrate
13.

Conductiﬁe adhesives 16 (see Fig. 3) are respectively
coated on the connecting electrodes 41 to 43 of the
supporting substrate 13 by printing, etc., to which the
terminal electrodes 31 to 33 on the piezoelectric element 11
are respectively bonded with the adhesives 16. Thereby, the
piezoelectric element 11 is carried on the supporting
substrate 13 with its vibrating portions having a gap to the
supporting substrate 13 created by the thicknesses of the
adhesives 16.

On the surface of the piezoelectric substrate 15, the

- damping member 12 formed of a silicone rubber having a Shore



¥ : . .
Fig.- 2 is a perspective view of a piezoelectric element wused in the
pi ezoel ectric conponent shown in Fig. 1; Fig. 3 is a |ongitudi nal.
sectional view of the piezoeleéectric conponent shown in Fig. 1;
'Fig. 4 is a graph showing variations in trap attenuation of the _
pi ezoel ectric conponent shown in Fig.-1 relative to the hardness of the
danping nenber; - Fig. 5 is a graph showing the relationship between the

-7 -

hardness of 35 to 80 is applied covering the vibrating
electrodes 2la and 22a by a method such as printing.

A glass paste film 17 is forﬁed around the periphery on
_the_toﬁ-surféce of the supporting substrate 13 by printing,
'etc. The cover member 14 formed of a metallic material is
bonded to the glass paste film 17 so as to cover the
'piezoelectric element 11“.The;cover member 14 is
electrically connected to the connecting electrode 43 for
grounding through holes 18 formed on the glass paste film 17
with conductive adhesives, etc. Thereby, the piezoelectric
element 11 is electromagnetically shielded.

In the piezoelectric trap 10 formed as- above, the
damping member 12 dampens thickness shear vibration
generated in the piezpelectric element 11 from the top
surface on which the vibrating electrodes 2la and 22a are
formed.. By using a material having a Shore hardness ofl35
to 80 as the damping member 12, as also understood from Figs.
4 and 5, the piezoelectric trap 10 having exceeding 50 dB (=
a lower limit of the standard value) of trap attenuation and
a group delay timé of below 100 msec (= an upper limit of
the standard value) can be obtained.

(A second émbodiment, Figs. 6 to 8)

A piezoelectric component according to an embodiment
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group delay tinme of the piezoelectric conponent shown in Fig. 1 and the

har dness of the danpi ng nmenber; Fig. 6 is an assenbly view of a

pi ezoel ectric conponent according to a second enbodi nent of the present

i nvention; Fig. 7 is a longitudinal sectional view of the

pi ezoel ectric conponent according to the second enbodi nent of the present
I nventi on; Fig. 8 is a graph show ng the rel ationship between the
distortion rate of the piezoelectric congonent shown in Fig. 6 and the
har dness of the danpi ng nenber; ~Firg” 9 is an assenbly view of a

pi ezoel ectric conponent according to a third enbodi nent of the present

I nvention; and Fig. 10 is a perspective view show ng an external

_appear anceogf theeppesent! faventisnbappdtieds tova ididdmginthator is shown
in Fig. 6. A piezoelectric discriminator 50 comprises_a'
piezoelectric element 51, a damping member 52, a case 53 for
accommodating the piezoelectric element 51, and a lid member’
54 rof-shieIding opening of the top surface of the case 53.

The piezoelectric element 51 is formed of a rectangular
piezoelectric substrate 55 having a vibrating electrode 61
formed on the top surface thereof.and a vibrating electrode
62 formed on the bottom surface thereof. The vibrating
.electrodes 61land 62 are formed on the central portion of
the piezoelectric substrate 55 sb as to oppose each other.
An extending portion 6la of the vibrating electrode 61
extends from the top surface to the bott&m surface in the
left end side of the'piezoeléctric substrate 55. An
extending portion 62a‘of the vibrating electrode 62 extends
from the bottom surface to the top surface in the right end
side of the piezoelectric substrate 55.- |

The case 53 is formed of an insulating material such as
alumina ahd has a recessed portion 56 for accommodating the
piezoelectric element 51. In both end-portions of the
recessed portion 56, step portions 57 and 58 for
respectively placing both end-portions of the piezoelectric
element 51-thereon are respectively formed. Owing to the
step portions 57 and 58, as shown in Fig. 7, the

piezoelectric element 51 is supported thereon in a state
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DESCRI PTI ON OF THE PREFERRED  EMBODI MENTS Pi ezoel ectric conponents

according to enbodi ments of the present invention will be described wth
reference to ‘the attached draw ngs bel ow. (A first enbodi nent, Figs.
1 to5) - 5- A

pi ezoel ectric conponent according to an enbodi ment of the present .
invention applied to a trap i s shown in Fig. '

-9 -

having a gap between its vibrating portion and the top
surface 59 of the recessed portion 56.

In the case 53, connecting electrodes 62 and 63
extended from the respective step portions 57 and 58 to the
puteriberipﬁeral surface thereof are formed. Conductive
adhesives 64 are applied to the step portions 57 and 58 such
that the extending portions 6la and 62a of the vibrafing
electrodes 61 and 62 in-ﬁhe piezoelectric element 51 are
respectively and electrically connected to the eonnecting
-electrodes 62 and 63 with the conductlve adhesives 64.

On the surface of the piezoelectric substrate 55, the
damping member 52 formed of a silicone rubber having a Shore
hardness of 80 to 100 is applied covering the vibrating
electrode 61 except the extending portion 61la.

'The lid member 54 is bonded to the periphery of the
top opened surface of the case 53. 1In both end-portions of
the 1lid member 54; connecting electrodes 65 and 66 for
respectively and electrically connecting to the connecting
electrodes 62 and 63 of the case 53 are also formed.

In the piezoelectric discriminator 50 formed as above,
the daﬁping member 52 dampens thickness shear vibration
generated in the piezoelectric element 51 from the top
surface on which the vibrating electrode 62 is formed.. By
using a material having a Shore hardness of 80 to 100 as the

damping member 52, as also understood from Fig. 8, the
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1. A piezoelectric trap 10 conprises a piezoelectric elenent 11,_a_danpjng
menber 12, a supporting substrate 13 for. carrying the piezoelectric
el enent 11, and a cover nenber 14 for covering the piezoelectric el ement
11 on the supporting substrate 13. As shown in Fig. 2, the
pi ezoel ectric elenment 11 conprises a rectangul ar piezoelectric substrate
15 such as PZT, two vibrating el ectrodes 2la and 22a fornmed on the top
surface of the piezoelectric substrate 1? and two vibrating el ectrodes
- 21b and 22b forned on the bottom surfaCe Phéreof. The vi brating el ectrodes
21b and 22b respectively oppose the vibrating electrodes 2la and 22a
sandwi ching the piezoelectric substrate. 15 therebetween. On the left end
portion of giezgebesoetbctdisceihbidtade 96, havieg na ndisteredbnodatdloifs
formed extending fromthe top to the bottom

below one percent (= an upper limit of the standard value)

can be obtained. -

(A third embodiment, Figs. 9 and 10)

A third embodiment will be described in the context of
a monolithic piezoelectric trap. As shown in Fig. 9, a
plezoelectric trap 70 comprises a piezoeleétric element 71
and protective substrates 74 and 75 for sandwiching the
piezoelectric element 71 therebetween to form vibrating
.spaces.

The piezoelectric element 71 comprises a piezoelectric
substrate 80 having vibrating electrodes 8la and 82a formed
on the top surface thereof. On the bottom surface of the
piezoelectric substrate 80, vibrating electrodes 81b and 82b
are formed so as to oppose the vibrating electrodes 8la and
82a, respectively. 1In the left end portion of the
piezoelectric substrate 80, an extending electrode 84 is
formed, which is connected to the vibrating electrode 8la.

In the right end portion of the piezoelectric substrate'BO;
an extending electrode 85 is formed, which is connected to
the vibrating electrode 82a. Between the vibrating
electrodes 81b and 82b on the bottom surface of the
piezoelectric substrate 80, an extending electrode 86 is

formed, which'is connected to the vibrating electrodes 81b

and 82b.



surf.ace. The termnal electrode 31 is connected to the vibrating el ectrode
2la. On the right end portion of the piezoelectric substrate 15, a :
termnal electrode 32 is formed extending fromthe top to the bottom
surface. The termnal electrode 32 is connected to the vibrating

el ectrode 22a. Between the vibrating el ectrodes 21b and 22b fornmed on the
bottom surface of the piezoelectric substrate 15, a term nal electrode 33
'is formed, which is connected to '

- 6- the vibrating el ectrodes 21b and” 22b.~

On the top surface of the piezoelectric substrate 80,
damping members 72 and 73 férméd of a silicone rubber having
a Shore hardness of 35 to 80 are applied by a method such as
printing so as to cover the vibraﬁing electrodes 8la and 82a,
;espeétively. Oon the central portions of the protective
substrates 74 and 75, recessed portions 74a and 75a for
forming a vibrating space are respectively formed. The
protective substrates 74 and 75 are formed of ceramics or a
resin materiai. In addition, the recessed portions 74a and
75a for forming a vibrating space are not neéessarily needed,
and the vibrating space may be secured by the thicknesses of
the adhesives used for bonding the protective substrates 74
and 75 to the piezoelectric element 71.

The protectiﬁe substrates 74 and 75 are joined to the
piezdeleqtric element 71 via the adhesive. In this manner,

a monolithic body 90 as shown in Fig. 10 having vibrating
spaces enclosed inside can be obtained. External electrodes .
91 and 92 are respectively formed on both end portions of

the monolithic body 90 while an external electrode 93 is
formed on the central portion thereof. The external
electrodes 91, 92, and 93 are electrically connected to the
extending electrodes 84, 85, and 86, respectively.

The piezoelectric trap 70 formed as above produces the
same action and effect as those of the above-mentioned

piezoelectric trap 10 according to the first embodiment.



The supporting substrate 13 is fornmed -of an insulating material such as
alum na with connecting electrodes 41 to 43 fornmed on the top surface

t hereof respectively corresponding to the termnal electrodes 31 to 33 on
the piezoelectric elenment 11. Both end portions 4la of the connecting

el ectrode 41 extend inside notches 13a respectively formed on two -edges of
the supporting substrate 13. Both end portions 42a of the connecting

el ectrode 42 extend inside notches 13b respectively forned on two edges of
the supporting substrate 13. Both end tTons 43a of the connecting

el ectrode 43 extend inside notches 13c respectively forned on two edges of
t he supporting substrate 13. Conducti ve adhesives 16 (see Fig. 3)
are respecti vel yothenat embedimértspnnecti ng el ectrodes 41 to 43 of the

.The present invention is not limited to the above-
mentioned embodiments and various modifications may be made
without departing from the scope of the substance of the
preseﬂf invention. For example, the piezoelectric element
11 of the trap according to the first embodiment may be
accommbdated in the case 53 in the second embodiment, or the
piezoelectric element 51 in the second embodiment may be
conversely placed on the supporting substrate 13 in the
first embodiment. Furthermore, the damping mémber may be
applied to the bottom surface of the piezoelectric substrate
instead to the top surface thereof.

As understood from the above description, according to
the present invention, since the damping member having a
predetermined hardness is-applied.to-one of principal planes
of the piezoelectric substrate to thereby dampen the
thickness shear vibration of_the piezoelectric element to
obtain required electrical characteristics, the number of
processes for applying the damping member is reduced so as
to have easy manufacturability and low-cost piezoelectric
components.

. For example, when the damping member having a Shore
hardness of 35 to 80 is used, attenuation characteristics
and group delay characteristics satisfying the required

standard as a trap can be obtained, so that traps can be



supporting substrate 13 by printing, etc., to which the ternnal
el ectrodes-31 to 33 on the piezoelectric elenent 11 are respectively
bonded with the adhesives 16. Thereby, the piezoelectric elenent 11 is
carried on the supporting substrate 13 with its vibrating portions having
a gap to the supporting substrate 13 created by the thicknesses of the
adhesi ves 16. On the surface of the piezoelectric substrate 15, the
danpi ng nenber 12 forned of a silicone_rypber having a Shore
-7- ) '
easily produced, by arranging the damping member on only one
principal surface of the piezoelectric substrate.
Also, when the damping member having a Shore hardness
of 80 to 100 is used, distortion rate characteristics
§atiszing the required standard as a trap can be obtained,
so that discriminators can be easily produced, by arranging
the damping member on only one principal surface of the

piezoelectric substrate..



hardness of .35 to 80 is applied covering the vibrating electrodesfzia'aﬁd
224 by a met hod such- as printing. A gl ass paste f+HHmI7 is forne€“‘
by

around the periphery on the top surface of the support “\M\
printing, etc. The cover nenber 14 forned of a netalliyg @Wﬁ

bonded to the glass paste film 17 so as to cover the pi zoel ettrlc elenent
11. The cover nenber 14 is electrically connected to the connecting

el ectrode 43 for grounding through holegs 18 fornmed on the glass paste film
17 with conductive adhesives, etc. Thereby, the piezoelectric elenment 11

IS electronagnetically shi el ded. In the piezoelectric trap 10 forned

as above, the danmi nenber 12 danpens thickness shear vibration
WHAT IS CLA MED IS:

1. A piezoelectric component comprising:

a piezoelectric.element comprising a piezoelectric
eubetféte:having-vibrating electrodes formed on both
principal planes of thereof, said piezoelectric element
vibrating in a thickness shear mode; and

a damping member haviﬁg a predetermined hardness
disposed on one of the principal planes of the piezoelectric
substrate so as to cover the vibrating electrode formed

thereon.

2. A piezoelectric component according to Claim 1,

wherein said damping member has a Shore hardness of 35 to 80.

3. A piezoelectric component according to Claim 1,

wherein said damping member has a Shore hardness of 80 to

100.



generated in the piezoelectric element 11 fromthe top surface on which
the vibrating el ectrodes 21a and 22a are fornmed. By using a material
havi ng a Shore hardness of 35" to 80 as the danpi ng nenber 12, as al so
understood fromFigs. 4 and 5, the piezoelectric trap 10 havi ng exceedi ng
50 dB (= a lower Iimt of the standard value) of trap-attenuation and a
group delay time of below 100 nsec (=.an upper limt of the standard

val ue) can be obt ai ned. (A second gBbedinent, Figs. 6 to 8) A
pi ezoel ectric conponent according to an enbodi nent

ABSTRACT OF THE DISCLOSURE

a low-cost piezoelectric component having easy
manufacturability and moreover excellent electrical
cpa;aéte;istics.is provided. The piezoelectric componeht
comprises a piezoelectric element, a‘damping member, a
supporting substrate for mounting the piezoelectric element,
and a cover member. On a surface of the piezoelectric
element, the damping member having a predetermined hardness
is applied so as to cover a vibrating electrode., In the
‘case of a piezoelectric trap, the damping member having a
Shore hardness of 35 to 80 is used while in the case of a
piezoelectric discriminator, the damping member having a

Shore hardness of 80 to 100 is uéed.
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-8- + of the present invention applied to a discrimnator is showmn in Figr:

6. A piezoelectric discrimnator 50 conprises a piezoelectric elenent 51, - -
a danpi ng nenber 52, a case 53 for accommodating the piezoelectric el enent
51,-and a |i f.qr ,shiqel di openi ng of the top surface of §he

case 53. ' ®§ﬁpe@|]€gtﬂlﬁ3¢ﬂ (Cnhrrggf E’I iQ_gf nr@d_g;_g__pe%%&ul
pi ezoel ectrieeggbsy r at e gazhavi ng a vibrating electrode 61 formed on the

top sun S04 11 a [vf ' el ectrode 62 formed on the bottom
surfacé\)mgr iz %H%?)El’r atqﬂngmg%%trodesﬁl and 62 are forned on the

central porti off; of /the pi ezoel ectric substrate 55 so as to oppose each

ot her. An ext fng portion 6la of the vibrating electrode 61 extends
fromthe top surface to the bottom supface~n the left end side of the

pi ezoel ectric suﬁ]strate 55. An :

1

This Sheet Has Been Replaced

- [THIS SHEET HAS BEEN
IR .1 REPLACED




extending portion 62a of the vibrating el ectrode 62 extends
bottom surface to the top surface in the ri ght end .
. The case 53 is forned of an |nsulat|ng

al umi na and has a recessed portion 56 for accommod tlng
pi ezoel[#EBHES ¢ Midrt-154.1 Br—tbidh end-portions of the

pi ezoel ectric substrate 55.
material such as
t he:

fron1the
side of the

recesse

portion 56,
end- portio

respectivelry ptacing both

for
nsfgggésg pi ezoel ectric element” 51 thereon are respectively

f or med. CMnng step portions 57 and 58, as shown in Fig. 7, the
piezoel ectric'e E%nent 51 is supported thereon in a state -
18
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.

-92 - having a gap betmeen its V|brat|ng portion and the top surface 59'of

the recessed portion 56. . In the case 53, connecting el ectrodes 62 -and
63 extended fromthe respective step portions 57 and 58 to the outer
pert pher al h 0L e g. Conductive adhesives 64 ar .
applied to tﬁ%ﬁgggﬁﬁogég ngF such that the extending portions 3/ 5_
6la and 62a V|brat|ng electrodes 61 and 62 in the piezoelectric
el enent 51 ar res ectively and electrically connected to the connecting
el ectrodes 62 - QE mﬁth the conductive adhesives 64. On the surface
of the piezoelectric substrate 55, the danping nenber 52 forned of a
silicone rubber having a.jﬁore
00—
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hardness of 80 to 100 is applied covering the vibrating electrode 61
"except the extending portion 61la. The lid nenber 54 is bonded t-0 the

peri phery of the top opened surface of the case 53. In both end-portions
of the lid =94 nRegtd AQ_gq] gctrodes 65 and 66 for respectiwgely
c@%gggzn{g{cgq ! o1 ?heedcgnnecti ng electrodes 62 and 63 % thl}n/ 6

and el ectri i ng
case 53 are med. -~ In the piezoelectric discrimnator 50 forned

as above, theEdanping menber 52 danpens thickness shear “vibration
generated in t E%piézoelectric el enent 51 fromthe top surface on which
the vibrating electrode 62 is forqed. By wusing a material having a Shore
har dness of 80 to 100 as the daﬁg?ng menber 52, as al so understood from

Fi g. 8§, t he. 50
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(A third enbodi nent,
destri bed i
Fig. 9, a
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thic piezoelectric trap. As sh
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; pi ezoel ectric discrimnator 50 having a distortion rate of = bel ow
one: percent -(= an upper lim't. of the standard val ue)
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The piezoelectric elenent 71 conpri.ses a piezoelectric substrate 80 having
V|brat|ng el ectrodes 8la and 82a forned on the top surface thereof. . On the.
bottom surface of the plezoelectrlc substrate 80, vibrating el ectrodes 81b

and*82b ar S he vibrating el ectrodes 8la an
respectivelﬁgé%%g?%; ﬁgﬁﬁ i ﬁqﬁg of the DigzoeLéctric substrat

an extendi ng de 84 is forned whi ch i's connected to the vibrating
el ectrode 81;£§§f%&?ﬂe ri ght end portion of . the piezoelectric substrate 80,
an extendi ng el o085 is formed, which.-is connected to the vibrating
el ectrode 82a. B en the vibrating electrodes 81b and 82b on the bottom

surface of the zoel ectric substrdfle 80, an extending el ectrode 86 is

formed, which is connected to the vbﬂrating el ectrodes 81b and 82b.
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On.t'he top surface of the piezoelectric substrat e 80, danping nenbers 72
and 73 fornmed of a silicone rubber having .a Shore hardness of 35 to 80 are
applied by a nethod such as printing so as to cover the vibrating
electrodes 8la and 82a, respectively. On the central portions of the
protective substrates 74 and 75, recessed portions 74a and 75a for

form.ng a vibrating space are respectively formed. The protective
substrates 74 and 75 are forned of ceranisgs.or a

"ABSTRACT OF THE DISCLOSURE

PIEZOELECTRIC COMPONENT

A low-cost piezoelectric component having easy
manufacturability and moreover excellent electrical
cha;adtegistics.is_provided. The piezoelectric component
comprises a piezoeleétric element, a damping member, a
supporting suﬁstrate'for mounting the piézoelectric element,
and a cover member. On a surface of the piezoélectric
element, the damping member having a predetermined hardness
is applied so as to cover a vibréting electrode. In the
case of a piezoelectric trap, the damping member having a
Shore hardness of 35 to 80 is used while in the case of a
piezoelectric discriminator, the damping member having a

Shore hardness of 80 to 100 is used.

FIGURE. 1
A ———————
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resi.n material. In addition, the recessed portions 74a and 75a for forning
a vibrating space are: not necessarily needed, and the vibrating space nmay
be secured by the thicknesses of the-adhesives used for bonding the
protective substrates 74 and 75 to the piezoel ectric el enent-71. " The
protective substrates 74 and 75 are joined to the piezoelectric-element 71
via the adhesive. In this manner, a wandlithic body 90 as shown in Fig. 10
having vibrating spaces enclosed inside can be obtained. External

el ectrodes 91 nNaMB OF2 DOF@ENESPRAWENGR| y f ormred on both end portions of the
nmonol i thic body 90 while an external electrode 93 is fornmed on the central
portion thereofFIGPRE- dxternal el ectrodes 91, 92, and 93 are electrically
connected to the extending el ectrode .85, and 86, respectively.

The piezoelectric trap 70 formed as~above p uces the

1




sane actlon and effect as those of the above- rrentloned pi ezoel ectr;c trap
10 according to the first enbodi nent. )

- 12 - (O'her enbodi nent s, The present |nvent|on i s not
limted to the above- nentioned enbodi nments and various nodifications may
be made without departing fromthe scope_of the substance of: the present

i nvention. For exanple, the piezoel ectrre=el erent 11 of the trap according
to the first elrheum-nent may be : ' :
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acconnodated in the case 53 in the second enbodi nent, or. the piezoelectric
el ement 51 in the second enbodi nent nmay be conversely placed on the -
supporting substrate 13 in the first enbodi ment. Furthernore, the danping
menber may be applied to the bottom surface of the piezoelectric substrate
instead to the top surface thereof. As understood from t-he above )
description, according to the present_invention, since the danping nenmber
havi ng a predet er nkf@fkehag dness i s appkhed—io one of principal planes of
the piezoelectTic substrate to thereby daripen the thickness shear. )

vi bration of the piezoelectric elenment to obtain required electrical

characteristics, thefnunbfr of processes for applying the danpi ng nenber
is reduced so as to|havejeasy manufacturability and | ow cost piezoelectric
conmponents. . 11]1] ettt et el
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For exanpl e, when the danpi ng nenber having a Shore hardness of 35-to 80
i's used, attenuation characteristics and group delay characteristics . -
satisfying the required standard as a trap can be.obtained, so that traps
can be ' o - 13 - easily produced, by -
arrangi ng the danpi ng nmenber on only one principal surface of the -

pi ezoel ectric substrate. Al so, wher #he danpi ng nmenber. havi ng a Shore
hardness of 80 to 100 is used, distortron rate characteristics satisfying
the required”sterubred 6as a trap can be obtained, '
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so. t hat discrfninators can be easily prodﬁCed, by arranging the danping:.
reirber -on only one princi pal - surface of the piezoelectric substrate.

- 14 - VWHAT |'S 'CLAIMED | S: - 1. A piezoelectric conponent
‘conpri si ng: a piezoelectric elenent conprising a plezoelectrlc,
substrate having vibrating electrodes forned on both
FIGURE. 8 |
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princi pal planes of thereof, said piezoeFéctric element vibrating in a .
t'’hi ckness shear node;- and a danpi ng nenber havi ng a predeterm ned
hardness di sposed on one of the principal planes of the piezoelectric
substrate so as to cover the vibrating el ectrode forned thereon.

2. A piezoelectric conponent according to Claim1, wherein said danping
menber has a Shore hardness of 35 to 80— 3. A piezoelectric
conmponent accor ¢irggre. 016 ai m 1, . wherel n sai d danpi ng nenber has a Shore
hardness of .80 to 100.
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