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BACKGROUND OF THE INVENTION

1. Field of the Invention
The present invention relates to a SAW

5 resonator for forming a frequency trap used, for example,
in a picture intermediate frequency stage of a television
receiver or a wideo tape recorder, and particulariy to a
SAW resonator having an'improved electrode structure
which provides improved transmission characteristics.

10 | |
2. Description of the Related Art
. In a pictufe interﬁediate frequency stage of-a
television receiver or a video tape recorder, a frequency
trap is used to prevent beat interference with adjacent
15 channels. As a device for providing this kind of

‘ frequency trap, .conventionally, a SAW (surface acoﬁstic
wave) resonator 1 of the kind shown in Fig. 1 is used.
The SAW resonator 1 comprises a surface wave substrate 2.
A pair of comb-shaped electrodes 3, 4 are located on the

20 surface wave substrate 2, and the comb-shaped electrodes
3, 4 are respectively connected to terminal electrodes 6,
7. A'plurality of electrode fingers 3a of the comb-
shaped electrode 3 and a plurality of electrode fingers

et o 4a of the comb-shaped electrode 4 are disposed so as to

_25 be inserted between each other, whereby the comb-shaped
electrodes 3, 4 constitute an interdigital transducer
(hereinafter referred to as an IDT).



fréquency trap,.conventionally, a SAW (surface acoustic wave) resonator 1
of the kind shown in Fig. 1 is used. The SAWresonator 1 conprises a
surface wave substrate 2. A pair of conb-shaped electrodes 3, 4 are |ocated
on the 20 surface wave substrate 2, and the conb-shaped el ectrodes 3, 4
are respectively connected to termnal electrodes 6, 7. A plurality of
el ectrode fingers 3a of the conb- shaped electrode 3 and a plurality of
el ectrode fingers 4a of the conb-shaped el ectrode 4 are di sposed so as to
25 be inserted between each other, whereby the conb-shaped el ectrodes 3,
4 constitute an interdigital transducer (hereinafter referred to as an
| DT) . 2
In the SAW resonator 1, by applying an
alternating current voltage across. the terminal
electrodes 6, 7, surface waves are excited in the areas
where the electrode fingers 3a and 4a overlap. The
5 surface waves are propagated in a direction orthogonal to
the direction in which the electrode fingers extend. As
a result of the resonance of these surface waves, a
resonance characteristic shown in Fig. 2 is obtained.
Fig. 2 shows an impedaﬁce~frequency
10 - characteristic of the SAW resonator 1. As shown in Fig.
2, the impedance of the SAW resonator 1 has a minimum
value at a resonaﬁce frequency fr and has a maximum value
at an antiresonance frequency fa. In forming the above-
mentioned frequency trap, attenuation at a trap fréquency-
15 is obtained by making the resonance frequency fr of the '
SAW resonator 1 coincide with the trap frequency.
Fig. 3 is a graph showing a filter
characteristic of a picture intermediate frequency stage
of a television receiver in which the SAW resonator 1
20 described above is used. Here, in the attenuation-
frequency characteristic curve, there are attenuation
extremes at an adjacent channel picture signal frequency
fap and an adjacent channel sound signal fréquency fas-.
That is, in order to prevent beat interference with
25 adjacent channels, the attenuation at the adjacent
channel picture signal frequency fazp and at the adjacent
channel sound signal frequency fas is made large. This
adjacent channel picture signal frequency fap differs
depending on the television broadcast standard, but, for
.30 example, in the American NTSC system fap = 39.75MHz,



In"the SAWresonator 1, by applying an alternating current voltage across
the termnal electrodes 6, 7, surface waves are excited in the areas where
the el ectrode fingers 3a and 4a overlap. The 5 surface waves are
propagated in a direction orthogonal to the direction in which the

el ectrode fingers extend. As a result of the resonance of these surface
waves, a resonance characteristic showy in Fig. 2 is obtained, Fig. 2 shows
an i npedance-frequency 10 characteristic of the SAWresonator 1. As
shown in Fig. 2, the inpedance of the SAWresonator 1 has a m ni mnum val ue
at a resonance frequency fr and has a maxi num val ue at an antiresonance
frequency fa. In formng the above- nentioned frequency trap, attenuation
at a trap frequency 15 i s obtained by nmaking the resonance frequency fr

of the SAWresdat 5r 47 -8§MH& @Bdwinh thee PALaSYFLERuéppy™ 31.90MHz and
fas = 40.40MHz. | |

The SAW resomator 1 described above is used to
make the attenuation at the adjacent channel picture
5 signal frequency fap and the adjacent channel sound
signal frequency fas sﬁfficiently large, i.e. to '
increase the attenuation at the attenuation extremes
shown in Fig. 3.
Specifically, the SAW resonator 1 is used with

10 the resonance point fr thereof made to coincide with the
above-mentioned adjacent channel picture signal frequency
fap or adjacent channel sound signal frequency fas.
However, in the SAW resonator 1, a ripple originating in
a transverse mode, marked with an arrow A in Fig. 2,

15 occurs between the resonance point fr and the
antiresonance point fa. This ripple originating in a
transverse mode impairs the signal transmission
characteristics at frequencies other than the resonance
point fr, i.e. the trap frequency. Because of this,

20 conventionally, the SAW resonator 1 has been designed so
that the transverse mode ripple is made as small as
possible.

Also, constituting a greater problem than the
ripple originating in a transverse mode is the amount of

25 attenuation at the antiresonance point fa. That is, the
impedance of the SAW resonator 1 is a maximum at the
antiresonance point fa. As a result, when the resonance
point fr is made to -coincide with a trap frequency to
obtain attenuation at the trap frequency, because the

30 antiresonance frequency fa is located in a frequehdy'



Fig. 3 is a graph showing a filter characteristic of a picture internediate
frequency stage of a television receiver in which the SAWresonator 1 20
descri bed above is used. Here, in the attenuation- frequency
characteristic curve, there are attenuation extrenes at an adjacent channel
pi cture signal frequency fap and an adjacent channel sound signal frequency
[err]. That is, in order to prevent bhea interference with 25 adj acent
channel s, the attenuation at the adjacent channel picture signal frequency
fap and at the adjacent channel sound signal frequency fas is nmade | arge.
Thi s adj acent channel picture signal frequency fap differs depending on the
t el evi si on broadcast standard, but, for 30 exanple, in the Anerican NTSC

system fap = 39. 75MHz,
region where flatness is required, there has been the

problem that the transmission characteristics are

impaired. -

There have been various methods developed to

5 prevent the transmission characteristics on the high-
frequency side of the tiap frequency from degradiné
because of the existence of the antiresonance point fa
and the ripple originating in a transverse mode when the

_ resonance point fr is made to coincide with a trap

10 frequency. These methods include (1) connecting a
resistor to the output side of the SAW resonator 1 to
thereby damp disturbance in the transmission
characteristics caused by the antiresonance point fa and
the ripple originating in a transverse mode, or (2)

15 making the resistance on the input side of the SAW
resonator 1-small to thereby reduce attenuation.of the
trap by the SAW resonator over the entire frequency range.

For example, in the measuring circuit shown in

. Fig. 4, disturbance in the transmission characteristics

20 on the high-frequency side of the trap frequency has been
suppressed by connecting a resistor 8 to the output side
of the SAW resonator 1 or by connecting a resistorlg to
the input side of the SAW resonator 1.

In Fig. 4, reference numeral 10 indicates an

25 alternating current source and reference numeral 11
indicates a voltmeter. Resistances 12 and 15 denote
characteristic impedances of the measuring circuit,
resistors 13 and 14 are provided for adjusting the
voltage supplied to the SAW resonator 1 and the output

30 voltage, and the output side resistor 8 or the input side



3 [err] = 47.25M4z and in the PAL systemfap = 31.90MHz and fas 40. 40VHz.
The SAWresonator 1 described above is used to nmake the attenuation at the
adj acent channel picture 5 signal frequency fap and the adjacent channel
sound signal frequency fas sufficiently large, i.e. to increase the
attenuation at the attenuation extrenmes shown in Fig. 3. Specifically, the
SAWresonator 1 is used with 10 t he 4 esonance point fr thereof made to
coincide with the above-nentioned adj acent channel picture signal frequency
fap or adjacent channel sound signal frequency [err}. However, in the SAW
resonator 1, a ripple originating in a transverse node, marked with an
~arrow Ain Fig. 2
resistor 9 has been connected in addition to these
resistors normally used.
However, with the construction of method (1)
~ wherein the resistor 8 is connected to the output side,
5 although it is possible to suppress disturbance of the
transmission characteristics, there has been the problem
that the signal level falls. Also, with method (2)
wherein the resistor 9 is connected to the input side,
because the trap effect itself becomes small, it is not
10 possible to form a trap capable of providing sufficient

attenuation.

Summary of the Invention ‘
The preferred embodiments of the present

15 invention solve the aforementioned problems associated
with the related art and provide a SAW resonator having
good transmission characteristics on the high~frequency
side of a trap frequency without reducing the signal
level or trap effect. |

20 According to the pfeferred embodiments of the
inﬁention, thHere is provided a SAW resonator for forming
a frequency trap having a surface wave substrate and at
least one IDT located oh the surface wave substrate,
wherein the overlapping width of electrode fingers of the

25 IDT is set so that in an impedance-frequency
characteristic curve, a ripple originating in a
transverse mode occurring between a resonance point and
an antiresonance point is located at the antiresonance
point.

30 Also, in séttinglthe overlapping width of



15° occurs between the resonance point fr and the antiresonance point fa.
This ripple originating in a transverse node inpairs the signa

transm ssion characteristics at frequencies other than the resonance point
fr, i.e. the trap frequency. Because of this, 20 conventionally, the SAW
resonator 1 has been designed so that the transverse node ripple is nade as
smal | as possible. Also, constituting_qsg[eater probl em than the ripple
originating in a transverse node is the amunt of 25 attenuation at the
antiresonance point fa. That is, the inpedance of the SAWresonator 1 is a
maxi mum at the antiresonance point fa. As a result, when-the resonance

point fr is made to coincide with a trap frequency to obtain attenuation at

the trap frequency, because the 30 antiresonance frequency fa is |ocated
in a frequency electrode fingers of the IDT so that in the above-

mentioned impedance-frequency characteristic curve a
ripple originating in & transverse mode occurring between
a resonance point and an antiresonance point is located

5 at the antiresonance point, preferably, the overlapping
width is made to be within the range of about 2.8\ to
3.1\, where A is the wavelength of surface waves excited.

In cases wherein weighting of the overlapping
width has been carried out, the maximum overlapping width

10 should preferably be within the range of about 2.8\ to
' 3.1A. _

Conventionally, because the transverse mode
ripple between the resonance point fr and the
‘antiresonance point fa of a SAW resonator disturbs the

15 transmission characteristics, the conventional methods
described above have been used to reduce the transverse
mode'ripple. In contrast with this, in the preferred
embodiments of the bresent invention, disturbance of the
transmission characteristics at the antiresonance point

20 is suppressed by moving the location of the frequency at
which the transverse mode ripple occurs so as to be
positioned at the antiresonance point. '

In the preferred embodiments of the present
invention, the location at which the transverse mode

25 ripple occurs is controlled by adjusting the overlapping
width of the electrode fingers. That is, the present
inventors have discovered that the transverse mode ripple
changes with the overlapping width of the electrode
fingers of the IDT. Based on this newly discovered

30 knowledge, in the preferred embodiments of the present



4 region where flatness is required there has been the problemthat the
transm ssion characteristics are inpaired. There have been vari ous nethods
devel oped to 5 prevent the transm ssion characteristics on the high-
frequency side of the trap frequency from degradi ng because of the

exi stence of the antiresonance point fa and the ripple originating in a
transverse node when the resonance paoimy fr is nmade to coincide with a trap
10 frequency. These nethods include (1) connecting a resistor to the
out put side of the SAWresonator 1 to thereby danp di sturbance in the
transm ssion

invention, the overlapping width of the electrode fingers
is determined such that the location at which the
transverse mode ripple occurs is located at the
antiresonance point.

5 Also, in a preferred embodiment of the
invention, the overlapping width is arranged to be within
the range of about 2.8\ to 3.1A, where A is the
wavelength of surface waves excited on a surface wave
substrate. The preferred range of overlapping width

10 discussed above was determined after setting the
overlapping width in the above-mentioned preferred range
and determining that the transverse mode ripple can be
made to be positioned at the antiresonance point.

_ Thus, according to the preferred embodiments of

15 the present invention, by adjusting the overlapping width’
of the electrode fingers of the IDT, the ripple.
originating in a transverse mode is made to be located at
the antiresonance point. Consequently, it is possible to
effectively prevent deterioration of the transmission

20 characteristics of the SAW resonator in the vicinity of
the antiresonance
point. As a result, it is possible to improve the -
transmission characteristics on the high-frequency side
of the trap frequency. Furthermore, because it is not

25 necessary to connect a damping resistor to the input side
or the output side of the SAW resonator, deterioration of
the signal level or the trap effect does not readily
occur.

Therefore, the preferred embodiments of the
30 present invention provide a SAW resonator highly suitable



characteristics caused by the antiresonance point fa and the ripple
originating in a transverse node, or (2) 15 maki ng the resistance on the
i nput side of the SAWresonator 1-snall to thereby reduce attenuation. of
the trap by the SAWresonator over the entire frequency range. For exanple,
in the neasuring circuit shown in Fig. 4, disturbance in the transm ssion
characteristics 20 on the high-frequyency side of the trap frequency has
been suppressed by connecting a resistor 8 to the output side of the SAW
resonator 1 or by connecting a resistor 9 to the input side of the SAW
resonator 1. In Fig. 4, reference nuneral 10 indicates an 25 al ternating
current source and reference nunmeral 11 indicates a voltneter. Resistances
12 and 15 denote characteristic inpedances of the measuring circuit,
resistors 13 arfbrisiss dmpreotindgd digrcwdd) ust in@itdiaire intermediate

frequency stage of a television receiver or a video tapé

recorder. e '

For the purpose of illustrating the invention,

5 there is shown in the drawings several forms which are
presently preferred, it'being understood, however,.that
the invention is not limited to the precise arrangements

and instrumentalities shown.

10 Brief Description of the Drawings

Fig. 1 is a schematic plan view illustrating a
conventional SAW resonator; '

Fig. 2 is a graph showing an impedance-
frequency characteristic of a conventional SAW resonator:;

15 Fig. 3 is a graph showing an attenuation- )
frequency characteristic of a picture intermediate
frequency stage of a television receiver; '

Fig. 4 is a diagram illustrating a circuit for
measuring characteristics of a conventional SAW resonator

20 with resistors connected to the input side and the output
side thereof; '

Fig. 5 is a schematic plan view illustrating an
example of a SAW resonator according to a preferred
embodiment of the invention;

25 Fig. 6 is a schematic plan view illustrating
details of an IDT shown in Fig. 5;

Fig. 7 is a graph showing an impedance-
frequency characteristic and a phase-frequency
characteristic of a first SAW resonator:;

30 Fig. 8 is a graph showing an attenuation-



vol'tage supplied to the SAWresonator 1 and the output 30 vol tage, and
t he out put side resistor 8 or the input side 5 resistor 9 has been
connected in addition to these resistors normally used. However, with the
construction of nethod (1) wherein the resistor 8 is connected to the

out put side, 5

al though it is possible to suppress disturbance of the

transm ssion characteristics, there hasg, been the problemthat the signal

|l evel falls. Al
t he i nput side,

so, with method (2) wherein the resistor 9 is connected to
because the trap effect itself becomes small, it is not 10

possible to forma trap capable of providing sufficient

10

15

20

25

30

frequency characteristic of the first SAW resonator;

Fig. 9 is a graph showing an impedance-
frequency characteristic and a phase-frequency
characteristic of a second SAW resonator according to a
preferred embodiment of the invention;

Fig. 10 is a Qraph showing an attenuation-
frequency characteristic of the second SAW resonator;

Fig. 11 is a graph showing an impedance-
frequency characteristic and a phase-frequency
characteristic of a third SAW resonator;

Fig. 12 is a graph showing an attenuation-
frequency characteristic of the third SAW resonator;

Fig. 13 is a graph showing an impedance-
frequency characteristic and a phase-frequency
characteristic of a fourth SAW resonator;

Fig. 14 is a graph showing an attenuation-
frequency characteristic of the fourth SAW resonator;

- Fig. 15 is a graph showing a relationship
between an overlapping width of electrode fingers and the
frequency of a ripple originating in a transverse mode
and an antiresonance frequency; and

Fig. 16 is a graph showing a relationship
between an overlapping width-of electrode fingers and an
in-band deviation.

Detailed Description of Preferred Embodiments
' Hereinafter, the preferred embodiments of the

present invention are explained in detail with reference
to the drawings. '
Fig. 5 is a schematic plan view illustrating a



att'enuation. Summary of the Invention The preferred enbodi nents of the
present 15 I nvention solve the "af orenenti oned probl ens associated with
the related art and provide a SAWresonator having good transm ssion
characteristics on the high-frequency side of a trap frequency w thout
reducing the signal level or trap effect. 20 According to the
preferred enmbodi nents of the inventigngghere is provided a SAWresonat or
for formng a frequency trap having a surface wave substrate and at | east
one | DT |ocated on the surface wave substrate, wherein the overlapping

wi dth of electrode fingers of the 25 IDT is set so that in an

| npedance-frequency characteristic curve, aripple originating in a

transverse node occurring between a resonance point and ]
SAW resonator according to a preferred embodiment of the

invention. The SAW resonator 21 comprises a surface wave
substrate 22. The surface wave substrate 22 can be made
using a piezoelectric monocrystalline substrate of LiNbOj3,
5 LiTa03 or quartz crystal or the like or a piezoelectric
ceramic plate including'a piezoelectric ceramic such as
titanate zirconate. Alternatively, the surface wave
substrate 22 may be made by forming a piezoelectric thin
film of ZnO or the like on an insulating substrate made

10 of alumina, for example.

Comb~shaped electrodes 23, 24 are located on
the upper surface of the surface wave substrate 22 and
electrically connected to terminal electrodes 26, 27,
respectively. These comb-shaped electrodes 23, 24

15 constitute an IDT 25. The comb-shaped electrodes 23, 24
have pluralities of electrode fingers 23a, 24a,.
respectively. The plurality of electrode fingers 23a and
the plurality of electrode fingers 24a are disposed so as
to be inserted between each other.

20 The comb-shaped electrodes 23, 24 and the
terminal electrodes 26, 27 can be made of any suitable
metal material such as aluminum or Au, for example.
Also, the comb-shaped electrodes 23, 24 and the terminal
electrodes 26, 27 may be located on the upper surface of

25 the surface wave substrate 22. Alternatively, when a
surface wave substrate made by forming a piezoelectric
thin film on an insulating substrate is used, the comb-
shaped electrodes 23, 24 and the terminal electrodes 26,
27 may be located between the insulating-substraté and

30 the piezoelectric thin film.



an ‘antiresonance point is located at the antiresonance point. 30

Al'so, in setting the overlapping w dth of 6 electrode fingers of the IDT
so that in the above- nentioned inpedance-frequency characteristic curve a
ripple originating in a transverse node occurring between a resonance poi nt
and an antiresonance point is located 5 at the antiresonance point,
preferably, the overlapping w dth is_nﬁge_to be within the range of about
[err] to [err], [err] is the wavel engtfi"of surface waves excited. In cases
wherein wei ghting of the overlapping width has been:carried out, the

maxi mum over | appi ng w dth '

The IDT 25 including the comb-shaped electrodes

23, 24 shown schematically in Fig. 5 is shown enlarged in
-Fig. 6. The plurality oI electrode fingers 23a of the
comb-shaped electrode 23 and the plurality of electrode
5 fingers 24a of the comb-shaped electrode 24 are

preferably all of equal'length. The overlapping width B
of the electrode fingers 23a and the adjacent electrode
fingers 24a is preferably constant throughout the IDT 25.
That is, the IDT 25 is preferably a regular IDT wherein

10 the pluralities of electrode fingers 23a and 24a are
disposed so as to have a constant overlapping width.

A characteristic feature of the preferred
embodiments of the present invention lies in that the
above-mentioned overlapping width, that is, the width B

15 by which adjacent electrode fingers 23a, 24a overlap in
the surface wave propagation direction X, is set such
that the ripple originating in a transverse mode between
the resonance point and the antiresonance point in the

_impedande-frequency characteristic is located at the

20 = antiresonance point. This will now be éxplained using as
an example the case of forming an adjacent channel .
picture signal frequency fap trap of a picture
intermediate frequency stage of an NTSC system televisioﬁ
receiver based on specific experimental results.

25 In a picture intermediate frequency stage of an
NTSC system television receiver, the adjacent channel
picture signal frequency fap is 39.75MHz, the own channel
sound fréquency is 41.25MHz, the own channel color signal
frequency is 42.17MHz, the own channel picture signal

30 frequency is 45.75MHz and the adjacent channel sound



10° shoul d preferably be within the range of about [err] to [err]."
Conventional ly, because the transverse node ripple between the resonance
point fr and the antiresonance point fa of a SAWresonator disturbs the 15
transm ssion characteristics, the conventional nethods described above have
been used to reduce the transverse node ripple. In contrast with this, in
the preferred enbodi nents of the prege?% i nvention, disturbance of the
transm ssion characteristics at the antiresonance point 20 I S suppressed
by noving the |location of the frequency at which the transverse node ripple
occurs so as to be positioned at the antiresonance point. In the preferred
enbodi nents of the present invention, the |location at which the transverse

node 25 ripple occurs is controlled by adjusting the overlapging-
signal frequency fas is 47.25MHz. Therefore, fla

transmission characteristics are required in the range

from 41.25MHz to 45.75MHz, and an ih—band attenuation

deviation in this frequency range of 1.5dB or less is
5 necessary. '

The present ihventors prepared four SAW
'resonators having different electrode finger overlapping
widths B as the SAW resonator 21 having the IDT 25 shown
in Fig. 6 and measured the impedénce—frequency '

10 characteristic and attenuation-frequency characteristic
of each. '

The specifications of the four SAW resonators
prepared are now described. A surface wave substrate 22
made of a piezoelectric ceramic and having the dimensions

15 1.07 x 0.80 x 0.50mm was used and an IDT 25 made of .
aluminum was formed. The IDT 25 formed had 18 pairs of
electrode fingers.

The overlapping width of the electrode fingers

~was made to be equal to 2.4A in the first SAW resonator,
20 2.9\ in the second SAW resonator, 3.4A in the third SAW
resonator and 3.8A in the fourth SAW resonator.

The impedance-frequency characteristic and the
phase-frequency characteristic of the first SAW resonator
are shown in Fig. 7 and the attenuation-frequency

25 characteristic of the first SAW resonator is shown in Fig.
8. Similarly, the impedance-~frequency characteristics
and the phase-frequency characteristics of the second to
foﬁrth SAW resonators are respectively shown in Fig. 9,
Fig. 11 and Fig. 13 and the attenuation—frequehcy

30 characteristics of the second to fourth SAW resonators



wi dth of the electrode fingers. That is, the present inventors have

di scovered that the transverse node ripple changes with the overl appi ng
width of the electrode fingers of the IDIT. Based on this newy discovered
30 know edge, in the preferred enbodi nents of the present 7

I nvention, the overlapping wdth of the electrode fingers is determ ned
'such that the |ocation at which the Lragsyerse node ri pple occurs is

| ocated at the antiresonance point. 5 Also, in a preferred
enbodi nent of the invention, the overlapping width is arranged to be within
the range of about [err] to [err], where [err] is the

are respectively shown in Fig. 10, Fig. 12 and Fig. 14.

In Fig. 8, Fig. 10, Fig. 12 and Fig. 14, the
solid lines Q are enlaryed views of the attenuation-
frequency characteristics shown with the solid lines P,

5 and show the attenuation characteristics as they would
appear on scales five times as large as those shown in
the drawings. '

The trap frequency of the first to fourth SAW
resonators is set to be 39.75MHz, as discussed above. 1In

10 the case, the excited surface wave wavelength 1 is
59.38pum.

As is clear from Fig. 7, in the first SAW
resonator, the extreme of the impedance value at the
antiresonance point fa is not suppressed much.

15 Consequently, as is clear from Fig. 8, the attenuation in’
the viéinity of the antiresonance point fa is smaller
than the attenuation on the high-frequency side of the
antiresonance point fa. That is, deviation in the
transmission characteristics on the high-frequency side

20 of the trap frequency is considerably large.

With respect to.this, in the second SAW
resonator, as is clear from Fig. 9, the maximum point of
the impedance at the antiresonance point fa is suppressed.
Consequently, as is clear from Fig. 10, the attenuation

25 is substantially flat on the high-frequency side of the
trap frequency. '

Also, as is clear from Fig. 11 to Fig. 14, in
the third and fourth SAW resonators, the transverse mode
ripple shown by the arrow A appears near the

30 antiresonance point but separately from the antiresonance



wavel ength of surface waves excited on a surface wave substrate. The
preferred range of overlapping width 10 di scussed above was determ ned
after setting the overlapping width in the above-nentioned preferred range
and determning that the transverse node ripple can be made to be
positi-oned at the antiresonance point. Thus, according to the preferred
enbodi nents of 15 t he present invgni'og, by adjusting the overl appi ng
wi dth of the electrode fingers of the T, the ripple originating in a
transverse node is nade to be |ocated at the antiresonance point.
Consequently, it is possible to effectively prevent deterioration of the
transm ssion 20 characteristics of the SAWresonator in the vicinity of
the antiresonance point. As a result, it is possible to inprove the
transm ssi on cheoiatt er Conisesjuentilye fthehatteguetdpnsidethe vicinity of

the own channel sound signal frequency (41.25MHz shown by
the arrow B) is greater” than at higher frequencies and
also disturbance of the transmission characteristics in
5 the vicinity of the antiresonance point occurs as shown
by the arrows Y and Z in Fig. 12 and Fig. 14. ' _
Therefore, as is clear from Fig. 7 to Fig. 14,
by adjusting the overlapping width of the electrode
fingers it is possible to flatten the transmission
10 characteristics on the high-frequency side of the trap
frequency and it is possible to move the location at
which the transverse mode ripple occurs. '
Accordingly, the present inventors conducted
experiments in which they changed the overlapping width
15 of the electrode fingers of the SAW resonator more finely'
to find out what overlapping width of the electrode
fingers makes it possible to make the transverse mode
ripple be located at the antiresonance point and realize
_ flattening of the transmission characteristics on the '
20 high-frequency side of the trap frequency. The results
are shown in Fig. 15 and Fig. 16. .
Fig. 15 is a graph showing with the symbol “+“
a relationship thus obtained between the overlaﬁping
width of the electrode fingers and the ratio of the
25 frequency of the ripple originating in a transverse mode
to the antiresonance frequency. In Fig. 15, the
graduation 1.0 shows a case wherein the transverse mode
ripple coincides exactly with the antires@nance point.
. As shown in Fig. 5, the overlapping width of about 2.9 A
30 gives the ratio of 1.0. Fig. 16 shows the relationship



of 'the trap frequency. Furthernore, because it is not 25 necessary to
connect a danping resistor to the input side or the output side of the SAW
resonator, deterioration of the signal level or the trap effect does not
readily occur. Therefore, the preferred enbodi nents of the 30 pr esent

I nvention provide a SAWresonator highly suitable 8 for use in a trap
circuit in a picture internedi ate frgqggngy stage of a television receiver
or a video tape recorder. For the purpdSe of illustrating the invention, 5
there is shown in the drawi ngs several forns which are

between the overlapping width of the electrode fingers
and the in-band deviation, i.e. the difference between
the maximum value and the minimum value of the
attenuation within the band used for the own channel

5 picture signal frequency, the own channel color signal
frequency and the own channel sound signal frequenéy.

As described above, it is required that this
in-band deviation be less than 2.0dB. As is clear from
Fig. 16, to make the in-band deviation less than 2.0dB,

10 it is necessary that the overlapping width of the
electrode fingers be made equal to about 2.8\ to 3.1A.
Also, as shown in Fig. 15, the range from about 2.8\ to
3.1\ of the overlapping width corresponds to the range
from about 0.99 to 1.1 of the ratio of the ripple

15 frequency to the antiresonance frequency. Therefore, in
the above-mentioned SAW'resonator, by making the
overlapping width of the electrode fingers within the
range specified above, in other words, by setting
overlapping width so that in an impedance-frequency

20 characteristic the transverse mode ripple is located at
the antiresonance point, it is possible to make the in-
band deviation less than 2.0dB. As a result, it is
possible to improve the transmission characteristics in
the band used for the own channel on the high-frequency

25 side of the trap frequency.

As is explained above, Fig. 9 shows an
impedance-frequency chafacteristic and a phase-frequency
characteristic in the case where the overlapping width of
the electrode fingers is set to be 2.9A. 1In this case,

30 the frequency of the ripple originating in a transverse



presently preferred, it being understood, however, that the invention is
not limted to the precise arrangenents and instrunentalities shown. 10
Brief Description of the Drawings Fig. 1 is a schematic plan view
illustrating a conventional SAWresonator; Fig. 2 is a graph show ng an

| npedance- frequency characteristic of a conventional SAWresonator; 15
Fig. 3 is a graph show ng an attenuagig%-_frequency characteristic of a
picture intermedi ate frequency stage of a television receiver; Fig. 4 is a
diagramillustrating a circuit for measuring characteristics of a

conventional SAWresonator 20 with resistors connected to the input side
and the output side thereof; Fig. 5is a schematic plan view illustrating
an

mode is substantially identical to the antiresonance
frequency. Therefore, a peak which represents the
antiresonance frequency is made round and reduced. This
means that only the impedance at the antiresonance
5 frequency can be decrea§ed while an impedance at the
resonance frequency remains unchanged. Thus, the
impedance-frequency characteristic curve on the high-
frequency side of the trap frequency is flattened without
reducing the signal level or trap effect. That is, the
10 transmission characteristics on the high-~frequency side
of the trap frequency is improved without degrading the
trap characteristics at the trap frequency. ' _
Also, with the SAW resonator of this preferred
embodiment, there is no particular need to connect a
15 resistor for démping on the input side or the output side
of the SAW resonator. As a result, decreasing of the
signal level and changing of the trap'effect do not
readily occur.
While preferred embodiments of the invention
20 have been disclosed,'various modes of carrying out the
principles disclosed herein are contemplated as being
within the scope of the following claims. Therefore, it
is understood that the scope of the invention is not to
be limited except as otherwise set forth in the claims.



exanple of a SAWresonat or accordrng to a preferred enbodi nent of the

I nvention; 25 Fig. 6 m llan view illustrating
details of an I DT shown in Fi g. SHIIIIEHHﬁ mmlmmph sho £T ~E
frequency characteristic and a phase- rehuehcf characteri trc%ﬁiLgb | I'st
SAW resonator; 30 Fig. 8 is a graph show ng

9 frequency characteristic of the firsto,SAWresonator; Fig. 9 is a graph

showi ng an i npedance- frequency characteristic and a phase-frequency
characteristic of a second SAWresonator according to a

T

WHAT IS CLAIMED IS:
1. A SAW resonator comprising:

a surface wave substrate;
at least one interdigital transducer
located on the surface wave substrate, the interdigital
5 transducer including a bair of comb-shaped electrodes
each having a plurality of electrode fingers arranged so
that the pair of comb-shaped electrodes interdigitates
with each other; wherein _ '
an overlapping width of the electrode
i0 fingers of the interdigital transducer is set such that
in an impedance-frequency characteristic a transverse
mode ripple occurring between a resonance point and an
antiresonance point is located substantially at the
antiresonance point.

2. A SAW resonator according to claim 1,
wherein the overlapping width is in a range from about
2.8\ to 3.1\, where A is a wavelength of a surface
acoustic wave excited on the surface wave substrate.

3. A SAW resonator according to claim 1,
wherein an impedance of the SAW resonator has a minimum
value at the resonance point and a maximﬁm value at the
antiresonance point. '

4, A SAW resonator according to claim 1,
wherein the resonance point is substantially equal to one
of an adjacent channel picture signal frequency and an
adjacent channel sound signal frequency of a television

5 receiver.

This Sheet Has Been Replaced
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5  preferred

attenuation- frequency characteristic of the second SAW resormrator &le

enbodi nent of the invention; Fig. 10 is a graph shomﬁng an

i's a graph showi ng- an i npedance- frequency characterlstlc'HM@SUFErHAS

phase-frequency 10

characteristic of a third SAWresonat or ;REPHRFED o o

H

graph showi ng an attenuation- frequency characteristic of " the third SAMV

resonator; Fig.

characteristic

resonator; Fig.

characteristic

rel ati onship between an overl appi ng wi dt h of el ectrode fingers and the 20

13 is a graph show ng g |npedance- frequency
and a phase-frequency 1
14 is a graph showi ng an attenuation- frequency
of the fourth SAWresonator; Fig. 15 is a graph show ng a

frequency of a ripple originating in a transverse node

10

ra of the Disclosur

A SAW resonator for forming a frequency trap
has a surface wave substrate and at least one '
interdigital transducer located on the surface wave
substrate. The interdigital transducer includes a pair
of comb-shaped electrodes each héving a plurality of
electrode fingers arranged so that the'pair of comb-
shaped electrodes interdigitates with each other. An
overlapping width of the electrode fingers of the
interdigital transducer is set such that in an
impedance-frequency characterlstlc a transverse mode
rlpple occurring between a ‘resonance point and an
antiresonance point is located at the antiresonance point.

T '115 Shcet Has Been Replaced
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and an antiresonance frequency; and Fig. 16 is a graph
rel ati onshi p between an overl appi ng w dt h- of E &Q&q HalggEENS| and an
in-band deviation. 25 Detailed Description of {PH T gebestebbodi rent s
Herei nafter, the preferred enbodi nents of the pres &S
explained in detail with reference to the draw ngs. 30 0Fr’lg. 5
Is a schematic plan view illustrating a - 10 - SAWresonator according
to a preferred enbodi nent of the inventi omisShb® HSBAY RpRABAL Or 21 conpri ses
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substrate 22. The surface wave substrate 22 can be made using a

pi ezoel ectric nonocrystalline substrate of LiNbG3,
«crystal. or the like or a piezoelectric ceram c pl atpriigeHeet Hp BEEN

pi ezoel ectric ceram ¢ such as titanate zirconate. Ater nﬁPLﬁ%ﬁﬁy

surface wave substrate 22 nmay be nmade by formng a ® film
of ZnO or the like on an insulating substrate nade 10 of alum na, for

exanpl e. Comb-shaped ei ectrodes 23, 24 are |ocated on-the upper _surface of

t he surface vvave substrate 22 and el ectrically connect ed to term nal

el ectrodes 2 q_; _7|3 respectively. These conb-shaped el ecth eelQR'leplhE;ed
constitute an TDT 25 The conb-shaped el ectrodes 23, 24[ ' |es
of electrode fingers 23a, 24a, respectively. The plurali

fingers 23a and the plurajity of electrode fingers 24a are dlspose so as

Attenuation

fas Frequency

FIG.4




to be inserted between each other. 20 The_conh- shaped—
el ectrodes 23, 24 and the termninal el ectrodes 26, 21 TR sHEET PRGEEBR jany

suitable netal material such as alum numor Au, for {exanpkm.AcEDso, tlhe
conb-shaped el ectrodes 23, 24 and the term nal el ectiiades—26—27THY be

| ocated on the upper surface of 25 the surface wave substrate922205
Alternatively, when a surface wave substrate made by formng a

pi ezoel ectric thin filmon an insulating substrate is used, the conb-
shaped el ectrodes 23, 24 and the term nal el ectrodes 26, 27 may be | ocated
between theFT§l & ing substrate and 30 the piezoelectric thin film
The 1 DT 25 including the conb-shaped el ectrodes :

]
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23, 24 shown schematically in Fig. 5 is shown enlarged in Fig—6—The
plurality of electrode fingers 23a of the conb-shapgds gligstmasieseRB] and t he
plurality of electrode 5 fingers 24a of the conp- s?*laﬁ&dgeﬂrect rofle 24 are

+t kha

preferably all of equal |ength. The overl appi ng w {fh B.of—+ke—eteCtraode
fingers 23a and the adjacent el ectrode fingers 24a is preferably9§639§ant

t hroughout the IDT 25. That is, the IDT 25 is preferably a regular |1DT
wherein 10 the pluralities of electrode fingers 23a and 24a are di sposed
so as to have a constant overlapping width. A characteristic feature of the
preferred edB@ vehts of the present invention lies in that the
above-nenti oned overl apping wwdth, that is, the wdth B 15 by whi ch

adj acent el ectrode fingﬁtF-ZSa, 24a overlap in the surface wave propagation
direction X, is set suc at the ripple originating in a transverse node
bet ween )
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t he resonance point and the antiresonance point in the inpedance-freqguency
characteristic is located at the 20 antiresonance po{tm%sﬁéﬁm,g; ugdﬂ now
be expl ai ned using as an exanple the case of form ng ah adjmpeaéechanng
picture signal frequency fap trap of a picture interneflLate freguenrey—Stage
of an NTSC systemtel evision receiver based on specific experi nergas205
results. 25 In a picture internedi ate frequency stage of an
NTSC system tel evision receiver, the adjacent channel picture signa
frequency fap is 39. 75MHz, the own channel sound frequency is 41.25M1z, the
own channel EgI@r, Qi gnal frequency is 42.17MHz, the own channel picture
signal 30 frequency is 45. 75MHz and t he adjacent channel sound

)
) (]
510 &
3 o
: c
£ .
k: ~—
S o)
g . o
E 114}
10+ ) \ 1° ¢
\ 0w
/ \ g
36 40 4
Frequency (MHz)
FIG.10
0
o 10
S
o
3 30
49
(4]
=S
5
2 50
33
<
70 o . N ~ -
%4 4 a7 80

Frequency (MHz)

This Sheet Has B, Been Replac

- I



- 12 - signal frequency fas is 47.25MHz. Therefore, flat ftrapnsmgission
characteristics are required in the range from 41. 25M4.4 enéer H&dbEen fnd an
in-band attenuation deviation in this frequency range! of Irspdicsy | esp is 5
necessary. The present inventors prepared four SAWrebonat
different el ectrode finger overlapping widths B as the SAWreso 21
having the I DT 25 shown in Fig. 6 and neasured the inpedance- frequency 10
characteristic and attenuation-frequency characteristic of each. The
specifications of the four SAWresonators prepared are now described. A
surface wayeIghbsklate 22 nade of a piezoelectric ceramc and having the

di nensi ons 15 1.07 x 0.80 x 0.50mm was used and an | DT 25 mmde Qf
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al um num was fornmed. The IDT 25 fornmed had 18 pairs ingers.
The overl apping wdth of the el ectrode fingers was dristgHERT HAGWBEEN t]O
[err] in the first SAWresonator, 20 [err] in the,secoREPLASEBI esornat or,
[err].in the third SAWresonator and [err] in the fourth—~SAW-resereter. The
i npedance-frequency characteristic and the phase-frequency char a@ei0st i ¢
of the first SAWresonator are shown in Fig. 7 and the

attenuati on-frequency 25 characteristic of the first SAWresonator is .
shown in Figﬂ , gigilarly, the inpedance-frequency-characteristics and the
phase-frequ nefo ¢ acteristics of the second to fourth SAWresonators are

respectively shown in Fig. 9, Fig. 11 and Fig. 13 and the

attenuation-frequencyfﬁﬂ characteristtes—of—the—second—toy f ourt h SAW
resonators
B
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13 are respectively shown in Fig.
10, Fig. 12 and Fig. 14,

10, Fig. 12 and Fig.
the solid lines Q are enlarg

‘attenuation- frequency characteristics shown with the

and show the attenuation characteristics as they woul @
five'times as large as those shown in the draw ngs.
the first to fourth SAWresonators is set to be 39. 75VHz,
t he case,
As is clear fromFig. 7,

above. In 10

| npedance VFIIJ@ ag he

in the first SAW r esonat or’,

Th

14. In Fig 8, Fig.
518 BHEET
app@ﬁ?‘ggg S
€ trap fr of

as di scussed

the excited surface wave wavelength 1 is [err].
the extreme of the
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antiresonance point fa is not suppressed nuch. 15 . Cbnsequently, as is

¢l ear; fromFig. 8, the attenuation in the vicinity of t
point fa is smaller than the attenuation on the high- frqqyamcgmsnﬁsHEE*the
antiresonance point fa. That is, deviation in the trang SS|on

characteristics on the high-frequency side 20 of thg &ﬁ NOY y Hs
considerably large. Wth respect to this, in the seconq BA ,,as

is clear fromFig. 9, the nmaxinum point ¢f the inpedanciéfi:gggzaéégggéd
antiresonance point fa i s suppressed. Comsequently, .as &

10, the attﬁ?iga gﬂ is substantially flat on the high-frequency side
of the trap dency. Also, as is clear fromFig. 11 to Fig. 14, in the

third and fourth SAWresonators, the transverse node ripple shown by the
arrow A appears near the - .
. [ 1

!6 15
=R
I

1N

)

,33

43

=

FIG.2
;
t
l
£
|

v I

o I

s

@ I

g |

@ -

Q, §

& 1

H I
I
I
{
I

v
[
L —
fr fa- Frequency



30 @antiresonance point but separately fromthe antiresonance - 14 -

poi nt.. Consequently, the attenuation in the vicinity of fj .
sound signal frequency (41. 25MHz shown by the arrow B) i $ REPEATEMENhSHERT
hi gher frequencies and al so di sturbance of the transm ssidn characteri st £s
inb the vicinity of the antiresonance point occurs ap {shpbgrNBY 19968 | :
arrows Y.and Z in Fig. 12 and Fig. 14.- Therefore, as is ¢liear fromFig. {7;
to Fig. 14, by adjusting the overlapping, width of the el gctrotde—F+ngers i]; _
is possible to flatten the transm ssio characteri &tics aon_the 4
hi gh-frequegepsi de of the trap frequency and it is possible to nove the

| ocation at

3
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whi ch:the transverse node ripple occurs.’
conduct ed experinments in which they changed the overlaaﬁtﬁghothNTSHEET
‘the el ectrode fingers of the SAWresonat or

overlapping width of the electrode fingers makes it po$ bLF
transverse node ripple be |located at the antiresonance}poi
flattening of the transm ssion characteristics on the 2
The result
15 is a graph showing with the sy

side of the trap frequency.
Fi g.

Accordi ngly,

nore finely

are showmn in Rig. 15 and Fig
"+" a relationship thus obt ai ned

th

170~ OUL Wn

A

EOor s
of

t
h

and reali

bi-gh—Freta

efcy
16.

bet ween t hepoy€ | Bppi ng width of the electrode fingers and the ratio of the
25 frequency of the ripple originating in a transverse node to the
the graduation 1.0 shows a case

antiresonance frequency.
wherein the transverse node

In Fig. 15,
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ri ppl e coincides exactly with the antiresonance point. As_shown ina—H-g—5,
t he overl appi ng width of about [err] 30 gi ves the r dthep ALEMERT SHEEF.| 16

'shows the relationship - 15 - between the overl appi ngpwrd 0 e

el ectrode fingers and the in-band deviation, i.e. the di d

t he maxi mum val ue and the m ni num val ue of the attenuatj nd
used for the own channel 5 pi cture signal frequency, | the—owa

col or signal frequency and the own channel sound signal freqﬁencv AQA_J
descri bed above, it is required that t hid—i-n- band devi afion be |ess than
2.0dB. As iF'T@ea’7 fromFig. 16, to make the in-band deviation | ess than
2. 0dB, . '
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10 it
be nmade equal

antiresonance frequency.

i npedance-frequency 20
"~ located at W

hi gh-frequency 25

Ther ef or e,
by maki ng the overl apping width of the el ectrode fingeis e rarge
speci fied above, in other words, i g

characteristi

by setting overl appi ng

an@i r esonance poi nt,
deviation less than 2.0dB. As a result, it
transm ssion characteristics in the band used for the own channel
side of the trap frequency.

IS necessary that the overlapping width of the el ectrode fingers
to about [err] to [err].

from about [err] to [err] of the overlapping wi dth cor|asppastanr SHEET ange
fromabout 0.99 to 1.1 of the ratio of the ripple 15 -Erequent?‘fﬁ"fr
in the above-nent i qnefle Ry r1958nat or
\ifphln.tlﬁE '

Al so, as shown in_Eig .15,

e transversq node ripple is J
it is possible to make the in- band

is possible to inprove the
on the
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-As is*expl ai ned above, Fig. 9 shows an inpedance- frequency characterqu
and a phase-frequency characteristic in the case where t [

'wi dth of the electrode fingers is set to be [err]. Int
frequency of the ripple originating in a transverse
substantially identical to the antiresonance frequency.
whi ch represents the antiresonance frequency is nade roupd and redured
This means that ohly the inpedance at the antiresonance frequency ca

be decreased mhlle in | npedance at the- nance frequenéy—temarns
i npedance-frequency characteristic curve on the high-

unchanged.
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frequency side of the trap frequency is flattened witho
signal level or trap effect. That is, the 10 transm st
characteristics on the high-frequency side of the trap f
i mproved wi t'hout degrading the trap characteristics at t
Al so, with the SAWresonator of this preferred enbodi nen
particul ar need to connect a 15 resistor for danping ¢n the input
or the output side of the SAWresonator. As a result, de g of the

signal |evel and changing of the trap effzect do not readlly occur. Wile
preferred e@ﬁ@ﬂ;nﬁhﬁS of the invention 20 have been disclosed, various
nodes of carrying out the principles disclosed herein are contenplated as
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be limted except as otherwi se set forth in the clains.
CLALMED I'S: 1. A SAWresonator conprising: a surface
‘I'east one interdigital transducer |ocated on the surfac
the interdigital transducer including a pair of conb-sh
having a plurality of electrode fingers arranged so tha
conb-shaped el ectrodes interdigitates with each other;

overl apping width of the el ectrode fingqgs of the inter
s set such that :

ansducer

FIG.15
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e ANt Tfrbeﬁantewfreqmmm‘-“

EAEEEF ST g tr ansyer sempde.rinple-oee

bet ween a resonance poi nt and an antirepo 3 R
substantially at the antiresonance poin -2, h

nangs, | Oﬁém.d\CEMENT - SHEET

DN f according t

claim1, wherein the overlapping width is in a range Trompabodqtg [NOV 11986

[err],

where [err] is a wavelength of a surface acoustic e exclited on

H
3
i

t he surface wave substrate. 3. A SAW reddhat or according t Lol
wherein an i npedance of the SAWresonator has a mni num value at the .
resonance poi nt and a maxi num val ue -at the antiresonance point. 4. A SANV
resonator according to claim1, wherein the resonance point is
substantially equ3AW t RESONATOR HANINGI TRANSVERSH MODE | RIPPLE WWTcANTIFBSONANCBquency
and an adj acent chgp@pel sound signal frequency of a television

10

str of the Disclosur

A SAW resonator for forming a frequency trap
has a surface wave substrate and at least one .
interdigital transducer located on the surface wave
substrate. The interdigital'transducer includes a pair
of comb-shaped electrodes each havinga plurality of
electrode fingers arranged so that the pair of comb-
shaped electrodes interdigitates with each other. An
overlapping width of the electrode fingers of the
interdigital transducer is set such that in an
impedance-frequency characteristic a transverse mode
ripple occurring between a resonance point and an

antiresonance point is located at the antiresonance point.

Fig. 6
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r ecei ver . 17A5. A SAW.rﬁmumm“mmnmng: a su .
at least one interdigital tra I the sulface
the interdigital transducer including a"pa?r_bf_conb-s aped £
having a plurality of electrode fingers arranged so thatjt @

conmb-shaped el ectrodes interdigitates wth each other; er €r¢
overl apping width of the el ectrode f+nigers of the inter{igA
causes a transverse node ripple occurring between or adjee
resonance point and an antiresonance point to be |ocated substantially at
t he antiresonance point in

"

(
e

&
et

WHAT IS CLATMED IS:

1. A SAW resonator comprising:

a surface wave substrate;

at least one interdigital transducer
located on the surface wave substrate, the interdigital
transducer including a bair of comb-shaped electrodes
each having a plurality of electrode fingers arranged so
that the pair of comb-shaped electrodes interdigitates
with each other; wherein ' _

an overlapping width of the electrode
fingers of the interdigital transducer is set such that
in an impedance-frequency characteristic a transverse
mode ripple occurring between a resonance point and an
antiresonance point is located substantially at the
antiresonance point.

-2. A SAW resonator according to claim 1,
wherein the overlapping width is in a range from about
2.8\ to 3.1\, where A is a wavelength of a surface
acoustic wave éxcited on the surface wave substrate.

3. A SAW resonator according to claim 1,
wherein an impedance of the SAW resonator has a minimum
value at the resonance point and a maximum value at the
antiresonance point. '

4., A SAW resonator according to claim 1,
wherein the resonance point is substantially equal to one
of an adjacent channel picture signal frequency and an
adjacent channel sound signal frequency of a television
receiver.



; suéh a manner that a peak point nce point is du
A Saw resonator according to cl 4“‘““}%‘”"‘ MEh of the o S
of the electrode fingers has al nost ecsame Walue "which is in
about [err] to [err] , where [err] is a wavelength of a sur

vave excited on the surface wave subst raize.

5. A SAW resonator comprising:

a surface wave substrate;

at least one interdigital transducer located on the surface
wave substrate, the interdigital transducer including a pair of
comb-shaped electrodes each having a plurality of electrode
fingers arranged so that the pair of comb-shaped electrodes
interdigitates with each other; wherein

an overlapping width of the electrode fingers of the
interdigital transducer causes a transverse mode ripple occurring
between or adjacent to a resonance point and an antiresonance
point to be located substantially at the antiresonance point in
such a manner that a peak point of the antiresonance point is
dulled.

6. A Saw resonator according to claim 5, wherein each of
the overlapping width of the electrode fingers has almost same
value which is in a range from about 2.8A to 3.1\ , whereAis a
wavelength of a surface acoustic wave excited on the surface wave
substrate.




