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BACl(GRoyND OF TJiE :tNVEN't'IOJ! 

The present invention relates qanerally to an and-face 
reflectinq-type surfaoe wave resonator ~cin; [~ha} AD 
SH-type surface wave, such as tha BGS wave, the Love 
wave, or tb.e like. More pa~ticularly; the invention 
~•latea to an end-face refle~~inq-type surface wave 

10 resonator in which a plurality of resonance units are 
rormad into a sin~le device. 

15 

20 

-£ii! a Be1Ui'l•~1!ioft ei 'Mle Rela,.e• ~ ._ 
At the video intermediate frequency staqe of a 

television receiver or a video oass•tte reeorder,·in 
ordar to prevent interterenoe with a~~acent channels, it 
is necassa:r:y to sufficiently attenuate siqnals f"i:atAt 
~e adjacent-channel video signal frequency tap (3lw9 HR~ 
aeccrdinq to the Eu~opean PAL system) and the 
adjacent-channel sound signal frequency fas (40.4 MHz 
according to the European PAL system). ~ig. 1 is a 
characteristic diaqt-aM of a tvpical filt1r indicating 
att•nuation [•a,Ai•~•e a9aina\) yersua frequency 
[8Aa»aa•e~i•~i•~3 ~t the video intexmediate frequency 
atage- Fig. i reveals that a great leV•l of attenuation 

25 faa,~i~~•e is •ftENeea ~R] is cgnxentiODally PtOVidAd at 
the adjacent-channel video signal fTaquenoy fap and the 
adjacent-channel sound signal frequency fas. 

In order to guarante• a qr•~t level ot attenuation 
[•ag.nit~QI iR) JLt both the adjacent-channel video signal 

30 frequency fap and the adjacent-ehannel sound signal 
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~requency tas, two trap devices are conventionally 
e~ployed, such as a trap device having a great level of 
attenuation £••1"1~Yda iAJ At the frequency tap a~d 
another trap device havin9 a great level of attenuation 

s E••tRi'G'U.ae ~-] At the frequency fas. Each trap device is 
fo:r;med of an L~ reson~nce circuit, a piezo-resonator, 
f aRa] ~ the lixe. 

Aa a piezo-resonator for the abov~-describad usa, 
attention is bain~ foeussed on a piezo-:esonatcr 

10 utilizing E•he] AD SH-type surface wave, such as the SGS 

wave. Piq. 2 illustrates an example of an end-face 
reflectinq-type surface wave £•aQQ~ata»~] resona,tor uaing 
the BGS wave. 

[~~ The end-face ref1ecting-type surtace wave 
15 resonator generally des1gnate4 by 1 has a piezcelectrie 

substrate 2 formed in a qua4rilateral planar slut.pe ~ 
'tiae plaRe}. ~he piezoeleotric substrate 2 is formed of a 
piezoelectric materiai, such aa iaad zirco~itanata 

piezoelectric ceramics, LiNb09 pieaoelec~ric sinqle 
20 c:-ystal, LiTa02 piezoelectric single crystal, etc i the 

substrate 2 formed or piezoelectric ceramics havinq.baen 
pola~itea in the ~irection indicate~ :by the arrow P shown 
in ~ig. 2. Dispo$ed on the top surface aa of the 
substrate 2 are a pair of comb-like electrodes 3 and 4 

2S [aa aa •e] which ~o:t'lll an interdiqital transducer 
(hereinat'ter sillply referred to as "'the ID'l'")· 'l'he 
cQmh-1ike •l•ctrodas 3 and 4 have a plurality of 
electrode finqers 3a through le and 4a throuqh 4e, 
recpeotively. 

30 ln the surface wave resonator l constructed as 
described above, an AC voltage is applied t~ the 
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resonator 1 from the co~b-lika eleotrcdes 3 and 4 ta 
excite th& BGS wave which then propag•tee in the 
direction indicated by the arrow X and is further 
reflected between the end faces 2l:> and .2c. In thia 

s rasOl'lator 1, the frequency determined by the IDT ia 
matched to the freq~enoy determine<i by the «istance 
~etween the ehd faces, thereby obtaining effective 
re~onanee cl).aractaristica. 

However, the end-face retlectinq-type surface wave 
10 ras:onato~ des~ri~•d above, •• well as ~ conventional 

LC rasanance [~i51iiRJit] circuits and Qther tYP•• cf 

piezo~resonato~s, c~ac) ~ only a sinqle E ~· •fl 
resonanoe [eaa:siac~•£1at~e]. Accordingly, two surface 
wave resonators are required and (a.e! must be connected 

lS to each other in order to aghieva tr~p characteristica 
[iR] .A:t both [of] the adjaeent-channal video signal 
frequency fap and the adjacent-channel sound signal 
frequenc:y :fas. 

on tha other hand, a single surface-~coustic wave 

P04 

20 _resonato~ using the Rayleigh wave eXhibiting two types ot 
resonance characteristic$ is disclosed (for e~~•ple, 1n 
Xokusai Electric co., Ltd • ..a. Technical Report Mo. 16, 
[pa9eJ pages l · · :7, 1992.) • More specif ioally, in a 
aur~ade ~av• ~eAonaeor filear using ~he Rayleigh wave, a 

25 do~~le mode resonator usihg a 0th-order longitudinal moue 
(dominant mode) and a second-Qrder longit"d1nal ~oae is 
known, exhibiting two types of resonance characteristics. 

However, in this type ot resonator, at least two 
sets of XDTs and reflectors are required to obtain the 

30 · two types of resonance characterist.ics.. Aleo, the..· 

resonance characteristic& of the double mode resonator 
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are determined by the reflection Qoefticient [a9aiR5t] 

y1r1us the freCj(Uenc~ charactaristics af ~ ~eflectors. 

However, be~ause ~the reson1tpr has a-narrow 
frequency 4ange having a large re~leotion coaff icient, 

s there is only a very small difference [sMiveeR _,,. 
1"aaa&1aic11a poi~t-.a] , such as a.ppro::icimately 1 MHz, between 
two resonance points in a region in whieh qood r•so~a~ce 

eharacteri•tics are o~tained. This makes it· difficult to 
[ocma~1~~~a) prox~d@ the two ~aquired trap resonators 

10 merely by use of auch a double mode resonator, since the 
~wo ~rap resonators have vary dif ~erent frequencies at 

which the attenuation charaateristics shown in Fig. 1 are 

exhil:iited. 
One of the measures that have been oons~gered to 

15 overcome the above-4esc~ibed dl:'awback and to obtain two 

~ypas of %esonance characteris~ics may ba to f o:t:'Jll two 

IDTs on a piezoelectric substrate so ~a ~o constitute two 

resonance units, in an end-face reflecting-type surface 

wave resonator discussed above. However, in the above 

20 type of ~esonator using (~~aJ i!n SH-type surface wave, 
such as the BGS wave, the relationship between the 
wavelength A of the IDT and the distance L 
betlfeen the [9PJ9BealyJ ppppsiteli-facin9 two end f~ces 

of the piezoalactric substr~te bQtween which the surtace 

25 wave is raf lect-d can be e~p~ea~ad by L = C~/2) x 

n .Cwhexe1.D n is .All integer), as schemati~ally 
illustrated in Fig,_ 3. A great difference between the 

adjacent-channel video signal frequency fap and the 
adjacentwcbannel sound si9nal frequency fa& causes a 

30 siqnificant difference between the respective wavelengths 

. '.'6. For example, when it is assumed ~hat the speed of 
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sound .tP't"f in the PZT substrate ie 2400 m/s, aoaording to 
t:he PAL aystem., the wavelength - AID for the 
adjacent-channel video signal ~requency fap is 75.2 
a, while the wavelength . ·m for the 
adjacent-channal sound sic;rnal frequency fas is 59.4 ~ 
J.llll· Aoco;-dingly, the distance L bet:lleen the 
above-described [ep,e•e•lYJ oppositelx-facing end faces 
at one resonance unit having a resonance point at the. 
adjacent-channel video signal frequency fa~ differs fro~ 

10 that ot the other resonance unit havin9 a reson*nce point 
at the adjacent-channel sound si9nal trequeney fas. 
~us, it [saaaa •~ ~a] !!. very ditticult to f0%11\ two 
rasonanoe unit5 having di~ferent resonant trequencias on 
~he same sUbstrate of an end-f aee reflecting-type surf ace 

15 wave resonator using the SH-type surf ace wave. 

20 

StJMMll;Y OE THE XNYENTIOt{ 
Accordingly, it is an object of the present 

invention to pro~ide an en4-taoe ~ef lecting-type surface 
wave resonaeor using tha aa-type sur~ace wave Ewheae] 
WD.e.;ein two resonanoe units having different re~onant 
frequencies are foX'J\ed ~s a single device. 

Xn order to achieve the a~ove object, there is 
provided an end-face ref lectinq-type su~f ace wave 
resonato~ comprising: a piezoelectric substrate having 

25 two [eppesacll.y] op_positely-facinq end faces [Jaieeu••R 
'\1Riea] tor reflecting an SH-type surface wave ty.­

refl•o\e4] J ~an inte~diqital tranaaucer disposed. on 
the piezoaleQtric •ubstrate and ~ssigned wit:.h weights 

30 

according to a cross~width weighting method or an 
electrode-finge~ withdrawal •ethod ,• Tbe freqi.iency 
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charaeteristics of the weighted interdigital transduoer 
[:tlaniJl!}" hlU two main lobe:a, whuein the weights are 
assigned to the interdiqital transducer in such a manner 
that the peaks of 'the two main lobes •ubatantially 
coincide with frequency positions of attenuation poles, 
respac~ively, disposed ac~OG8 a main lobe of frequency 
characteristics of a virtual normal•tYPe interdigital 
transducer havin9 the s~e number of pai:rs of electrode 
fin~ers as that of the weighted interdiii"t:al transduce~ 

io or hayinq a number of pa1rs of electrode fingers 
determined by the same distance oetween the two 
{•ppeaealyt oppositely-tacin9 end faces as that af the 
weiqht:.ed in"t:erdigital transducer[, '&li:••elaJ e~'eain1?Bll.s ... 
·~e a;siqned weiqhts obtain tirst and second ty-pes of 

15 reson~ce ch•racteristios in the positions of the 
attenuation poles of the vi~tual normal-type interdigital 
transducar ~· aaaifftd::n~ '\':he we:il!Jft:1'9 ~e!!'•.,•l • · · 

Here specifically, in the surfacA wave raaonato~ of 
the present invention, weights are assignAd ~o an IDT, &o 

20 that two types of resonance characteristics ca~ be 
implelllented f ••~¥] by use ot .9Dlx a single device, 
utili~inq two supp~~•sed ~ttenuation pole5 disposed 
~cross a main lobe of a conventional not'l!lal IDT. In this 
spegification, usinq the ~aximum point of the excitation 

25 strength of the surface wave ~esonator as a reference, 
th• frequency range in which the atten.~ation •agnitude of 
the excitation strength relative to the reference is 10 
d& or smaller is referr;ed to ~s "th• lUain lobe", while 
the frequency range in which the,attenuAtion •agnitude of 

30 the excitation strength is qreater than 10 dB is referred 
to as 11the suJ:clobe". 
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EAiii~ionallf, •he] !th§ above-deAeribad SH-type 
s\U"face waves broadly include not only the BGS waves, 
but also · surf aoe waves whose displacements are 
perpendtcu1ar to the propaqation direction of the ~urf ace 

5 wave. such as the Lave wave. 
[Pa'Wl:e1 ~tuai] fWl surface wave resonator <[ef tit• 

p~a&aAt _1W}all•i•R~ described herein may preferaPlY be for 
(~e) use in a t~ap circuit at the video intermediate· 
frequancy stage of a television receiver or a video 

10 cassette record.r. More specifically, the positions of 
the above-described respective attenuation pola~ ~y ~e 
determined in such a manner that the first type of th• 

two resonance charaoteristics corresponds to th& 
adjacent-channal video signal frequenoy {f~p)~ and the 

15 second type of x-ascnance eharacteristics [aa:z:'i.Rtl bu a 
fraquoncy higher than the frequency of the f ixst type of 
~esonance characteristics and is as~ociated with the 
adjacent-channel sound signal frequency (fas). It is 
thus possible to construct a trap ci~cuit at both the 

20 adjacent·ch~nnel video si~nal frequehcy and the 

adjacent-channel sound siqnal frequency (aRiy] by use ~f 
RnJ.x a sinqle device. 

IBiiF DIS<;B.li!CIOH PF T~S DRA.WINQS 
Fig. 1 is a characteristic diagralll indicating the 

25 attenuation E-a•!fti~~ae a~aift•~] x.e~sus f~e;Uency 
aharaateristics ot the video in~el:'ltlediate frequency stage 
{el. a }in a cgnyentional televieion receiver; 

Pi9. 3 is a perspegtive view of a conventional 
end-face re~lectinq-type surface wave resonator usin~ the 

30 BGS wave; 

&ne\llU22 
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Fig. 3 is a sQctional viaw of ~ B gonv9ntional 
~-face reflecting-type surface.wave resonator; 

Fig. 4 illustrates a frequency spectrum of a nor~al 
ID'r; 

s Pig. s ill~strates frequency spectrums Qt a 
weiqhted InT and a nor.m.ai XDT; 

Fig. 6 is a plan view of the·confiquration of an 
end-face retlectinq-typa surface wave resonator acao~ainq 
to an embodiment of t.he present invention; 

10 Fig. 7 is a characteristic diQgra• indicating the 
impedance against frequency_characteristics of the 
resonator shown in ~ig. 6; 

Fig. e is a characteristic diagram indicating the 
attenuation m•gnitude against frequency characteristics 

15 o~ a trap filter farmed by use of the resonator shown in 
Fig. 61 and 

Fig. g is a circuit diag~a.m ot a measuring circuit 
fa~ measuring the atten~ation characteristics of the trap 
filter shown in Fiq. a. 

20 "DETAILED DESCRIPTION Ql zilHB ftlP:tmM!JDJ AN EffBODlMEN'r OF 
THE INYEN.?.JON 

A desc~ipt!on will now be given of an embodi•~nt of 
an end-face reflecting-type surface wave resonator using 
the BGS wave. As discussed above, the sur~a~a wave 

25 resonator of the present invention is constructed so as 
to obtain frequency charac;teristics in which the two 
peaks of the main lobes are located at the trequenoies 
COJ:Teaponding to the atten~tion_poles of the_nol:'lnal X?l'· 
The best known aode~-· ea•~Yl of carrying out the 

30 invention will now be explained by way of a surface wave 

This Sheet Has Been Replaced 
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resonator used as a device that forms a.trap circuit 
disposed ~t the video intermediate frequency stage of a 
television ~v••••+ r;cejver or the like. Two types ot 
reso.nanee characteristics exhibited by the surface wave 

5 ~esonator are set to correspond to the adjacent-channel 
video signal freqliency fap and the adjacent•ohannel sound 
si;nal frequency fas, respectively. 

The atoresaid surface wave resonator can be 
acquired by the following procedure. After the number N 

10 of pairs of electrode f inqers of the IDT has been 
determined, waighta are assi~ned to the XDT having N 
pairs of e1eotrode f in~ars so that the peaks ot the ~ain 
lobes can be positioned at the rrequenoies corresponding 
to the frequencies fap and fas. This procedure will nov 

15 be explained in detail. 

(1} Detet'm1nation of the number N ot 
pairs o~ aleetrod~ f inqets gf i;he IDT 

A desoription will first be given of the resonant 
frequency characteristi~s ot the normal IDT"for use in 

20 the end-fa9e reflecting-type surface wave resonator 
employing the BGS wave. Fiq. 4 illustrates a resonant 
frequency spe~trum of the nDl:'lnal. I.DT. This type ot 
spectrum is known and ill described in, for example, 
P~ooeedinqs of the Spring Meeting of ASG, . .Im.:. l51 

.25 - .'=352, issued in May 1~76.. Referring to Fiq. 4, 'the 

horizoh~al axis indioat~s the frequency, 2N, 2N-l, etc • .1. 

designating the positions of the rasonan~a points in the 
2N•order mode and the 2N-1-o~de~ moda, ra$pectiveiy. on 
the other hand, the vertical ~xis represents the 

PIO 
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attenuation magnitude relative to the peak cf the •~in 
lobe, which is o dB. 

Fig. 4 clearly shews that the 2N-order resonance 
mode (wherein N is an integer) can be excited by 
torminq th• normal IDT p~ovided with the N pairs cf 
alectrode fingers on the surface of the piezoelectric 
subst~ate. Among the oth•r hiqh-oraer ~odes, odd•number 
modes, such as 2N-11 2N•3, ?N+1 and 2N+J-order modes, 
cannot be excited d~• to the symmetrical properties of 

10 the alactrodes. on the o~her hand, even-number modes, 
such as 2N-2, 2N-4, 2N+2 and 2N+4-order modes, are not 
excited because, as shown in Fig. 4, the resonant · 
frequencies of such even-number modes re5pective1y 
coi~cide with the attenuation poles ct the frequency 

15 C!haracteristics of the ~DT having the N pairs of 
electrode fingers. Thus, in the abova type of surface 
w•ve resonator provided with tha normal IDT, sueh as 
jllustrated in Fig. 2 1 only the ~N-order modo is excitad, 
thereby achieving a resonator with less spurious 

20 response. It should be noted, however, that only a 
single-type of ~esoriance characteristic can be obtained 
by use of the eurface resonator shown in Fiq. 2. 

Xn or~er to overcome the above•des<;:ri~ed drawback, 
accordinq to tha present invehtion, the number N of pairs 

25 of electrode tin9ers are· detel:'lDined so that the 
attenuation poles 2N-2 and 2N+2 o~ the main lobe of tbe 
conventional normal IDT illustrated in Fiq. 4 can 
coincide with the adjacent-channel video signal frequency 
rap and tha adjacent-channel sound siqnal rrequency fas, 

30 respecti~ely~ :kore specifically, wh~n the frequency 
position fo in the 2N-order mode of the peak of the •ain 

Pll 

1ililiiiiif 
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lobe is set. [to aa} il the intenedia.te frequency between 
the adjaeent-dlannel vidao signal frequency fap and the 
adjacent-channel sound signal frequency fas, the huml:>e~ N 
ot pairs of electrode fingers can be found from the 
to~muia expressed J:>y 

e~ample, acoor4ing to the video intermediate fre;u•ncy 
(VIP) circuit at the freq~ency tap of 31.9 MHz and ~t the 
frequency fas of 40.4 MHz emplQyed in lu~ope, the 
frequency f 2 of cne attenuation pole 2N+2 of the main 

10 lobe of the not'mal IDT matches the frequency fas, Vhila 
the frequency f 1 of tha othar attenuation pole 2N-2 
~oincides with t:he rrequency fap, eausin9 the center 
frequency f O of the peak of the main lobe to be 
f~(31.9+40.4)/2=JG.l5 MHz. Accordingly, the number N of 

15 pairs ot electrada f inqers oab be obtained from '\:he 
•x~ea:sion of N=2x36.15/(40.4- -.J 31.9):i=8,§.. The 
pair number N furthar determinas the distance be~ween t:he 
end faces of the piezoeleotrio substrate of the surface 
wave resonator. 

20 (2) Assigninq weight& tg tbe IDT 
Fiq. 5 illust~ates a cb~ractaristic diagram 

indicatingi the r~•quency spect~um 8 of the normal IDT 
ha~in~ the N pai~s of electrode f inga~s obtained by use 
of tha abova-dascri~ed method and also indicating tha 

25 frequency spe~trwn A aehieved by the below-describad 
weightinq method. As indicated by the dotted line B, the 
frequency aorres~ondin9 to one attenuation pole of the 
main l.ob• of the noraal IDT matches the frequency .tap 
(~31.9 MHz), while the frequency associatacl with tha 

30 other attenuation pole ~oincides with the frequency fas 
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(=40,40 MHz). The normal IDT is not excited either in 
the position ot the frequen~y fap or the tas. 

Weights are thus assiqned to the IDT so as to 
obtain the trequeney spectrum A having two main lobes. 

5 I'n the frequency spacitt-um A of the w11dqht.e.d rnT, 1:.he 

peaks of the :main lobes are respectively ~ositioned +.in]• 
at the attenuation poles (the frequencies ot the 2N-2 and 
2N+2•order modes) of the normal IDT and are excited Eia}oa 
At the respective frequencies, as showri in Fiq. 7, which 

10 will be explained la~Ar. Fig. ? also reveals that a 
great level of attenuation (•ag~i•~•·~ 1s exhibited at 
the resonance point of the 2N-order mode, and the 
frequency correspondinq to this mode is not excited. 
Namely, in this _weighted IDT, two types ot resonance 

15 

20 

characteristics can be obtained in which th• wava is 
excited ~At the frequency positions (fap and fas) 
associated ~ith the two attenuation p~les of the main 
lobe of the normal IDT, 

one exB.lllple of a technique of assiqning weights to 
the IM' exhibiting the desire_d t:r:equenc:y spectrum 
indicated by the solid line A is shown in P1q. s. .An 

end-face reflecting-type surface wave resonator generally 
indicated by 11 illustrated in Fiq. 6 has a pair o~ 

comb-like electrodes 13 and 14 formed on a piezoelectric 
25 substrata 12, tha electrodes 13 and 14 constitutinq one 

IDT- The electroae.s 13 and 14 have a.s pairs o~ 
electroda f ingars and are vei9hted by chan9in9 the cross 
width aocordinq to the apodization metho~- 'rbe degree of 
tbe wei9hts is selected so that the above-describe~ 

30 frequency speet~u11. indicatad by tha solid line A [•a& ~•] 
ill exhibited. 

iliiffi~Ur 
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However, the weightinq methcd is not restl:'icted to 
the technique illustrate.d in Pi9 •· 6. The frequency 
spectrum indicated by the solid line A may be achieved 
by, for example, f0%111inq the electrodes 13 and 14 in a 
shape oth*X' than 'Che snap~ shown in Fig. 6. 

Alternatively, the IDT may be weighted according to 
the finger withdrawal method. Such weighting methods are 
known and disclosed in, ~or exaJDple, Surface Acoustic 
Wava ~eehniqua.._ £uporvi&ed by Kimio Shi~ayama • Th• 

10 Institute of Electronics, Information and Co111ll\unieation 
Engineers() pa1e}. paqa1 66 to &8. inoo.r:porated by 

reterance. 
The surface wave resonator ll shown in Fig. 6 i• 

constructed in a manner simila~ to the reeonator 1 

15 illustrated in Fig. 2, except that the IDT is weighted in 

P14 

the above-d~aeribed manner, An explanatiim of the· 

construction of the resonator ll will th~s be o•itted ~ 
..e19e a14 ef}. while incorporating by reterenge the 
description given [u)aicle aPe!ewring t!e] above. in 

20 canhection with Fiq. 2. 
Fig. 7 illustrates the impedance ·[a9aiRs•t ve~s..YJ! 

frequency ehara~taristics of the end-fAce reflectin~-type 
curtace wave resonator 11 using the IDT to whiOh 

cross-width weights are assi~ned according tc the 
2S afcresaid procedu~e. Fiq. 7 shows that two types of 

resonance eharacteristics indicated by FR1 and FR2 a~e 
ob~ainod in this rasanator. FRl indicates a reschance 

point co~:respondin9 to the peak ot one main lo~e of the 
cross-width weighted XD'J:' in the frequenoy position 

30 associated.With the ~C2N-2l•Order mode of the normal 
IOT, while FR2 daaignates a resonance point corresponding 

i 
j 

I 
! 
I 
! 

~ 
t 
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to the peak of the other main lobe of the weiqhted IDT in 
.the frequengy position associated with the !C2N+2l 
-order mode.of the normal IDT. Accordinqly, two trap 
devices can be constructed by use of the abova-descri~•d 

5 two resonance points. 
Fig. 8 is a charactaristic diagr&l'll indieatinq the 

attenu*tion magnitude against frequency characteriatic• 
obtained by tbe application of the resonator 11 to.a trap 
circuit. Fig. 9 is a circuit diagram of a measuring 

10 ci~cuit used fo~ meaeur1ng the Characteristics shown in 
Piq. a. Retarring to Fiq. 9# the cirguit includes an AC 
supply 20, a voltmeter 21, resistors 2.2 an<~ 25. exhibitinq 
a cmaraeteristid impadanca of the measuring system, and 
resistor& 23 and 24 ~or adjustinq tha voltaqe applied to 

15 the surface wave resonator 11 and the output voltage, 
respectively. Furtb9r, resistors 28 and 29·located. 
adjacent to the output and input terminals, respectively, 
are used to match the impedanca. 

Fig. 8 ahows that a great level of attenuation 
20 [•afAi•Y••l is achieved at the f~@S.U@oc~ FRl 

cc~responding to the adjacent-channel video signal 
frequency at the video intarmadiate staqe and at the 
trequongx FR2 associated with the adjaceht-channel sound. 
siqnal frequency at the saJne stage, thereby fo:r:m1n9 a 

25 trap device. 
The aforesaid embodiaent bas been explained in 

which the peaks of the two main lobes coincide with the 
posi~iohs correspohding to the . ;t2w+2>-order mode 
and the ~ ., . C2H-2)-order mode, respeotively, ot the 

30 attenuation pales of the main lo~e ot the normal IDT. 
However, weights may be mssigned to the IDT so that the 

anecua.122 
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peaks o~ the two main lobes can eorraspofid to 
hiqhar-order even-number modes, for example, 2N+4 and 
2N-4, of the normal ID~. 

As will be clearly understood from the f oregoinq 
5 description, the present invention offers the following 

advantaqes. Waiqhts are ~ssigned to an IDT so as to fol:'lll 
peaks of two main lobes, wharaby two resonance 
characteristics ean be obtained merely by a single 
device. It is thus possible to provide • surface wave 

10 resonator best auited for uses requiring two resonance 
characteristics, for example, a trap circ~it at.the video 
intat"llladiate frequency stage. J"\n:ther, since two 
raso:nance C!haraoteriatics can ~e achieved by a sin~le 
deVide, i~ is possible to simplify the configuration of a 

15 circuit, such as a trap circuit or the like, to eliminate 
the complicated and troublesome connecting operation, and 
also to effectively reduce the space requ!red tor the 

·circuit. 
Altbgugh the·~resent invantion has been aescribad 

20 in relation to particular ambodiments thereof. aanv othar 
V!riAtions and »odificatigns and othar uses will become 
BJ?.Parent to those skilled in tha art. Tbe prea1at . 
invention is not itmited by the specif io diseloaure 
he;-eiti. 
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1. An end-face raflectin9-type surface wave 
~esonato~ comprising: 

a piezoelect:ric substrata having two [•pfe•a•iloy] 
~gsit1ly-facinq @nd faces E~•WxRAll vaielt] .f.ru: 

5 reflectinq an SH-~ype surface wave ~ii Weflee~••JJ 
an interdigital transducer aisposed on said 

piezoelactrio substrate and(a1&i!R•i wi~~ weigh~ 

aa•e••l-.1 ~e a earess '{111.a.l\ veil!fl1t:i:W§ 1aetbei!l •• aft 
tiMIWe4e f:b1g=u wi~WEaiwal itte4!ite•] having a plura)!ty ot 

10 finqers each havinq a respegtive.slimension ·corre§ponding 
to an assigned w~iqht, frequency characteristics of ~aid 
weighted interdigital transducer having two :ma'in lobes, 

wherein said weights are assi~nad to said 
inte~digital transducer fingers in such a •anner·that the 

15 peaks of $~id two main lobes.substantially coincide with 
frequency position$ of attenuaticn poles, respectively, 
disposed across a main loDe of trequency characteristics 
of a virtual not'lt\al-type inte~aigital transducer having 
the sa:me number of pai:rs of electrode fingers as that of 

20 said weighted interdiqital.transducer~ or havinq a number 
of pairs cf eleotrode f inqers determined by the same 
distance ba'tween the two (oppm;aa3:yJ 0;»ositelv"".'fac:ing 
end faces as that of said weiqhted interdi9ital 
t.l:ansducer, thereby obtaining first and second· types of 

25 resonance characteristics in the positions of the 
attenuation poles of said vi~tual no:r:mal-type 
interdiqital t~ansducer f..., amm~""'"' ••i• weif~~ .. 
•hczeLCJ1". 
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claim 1, wherein each ~aiqht is assignad according to a 
cross-width weighting method. 

4, A surface vaveresonator according to 
claim l, wherein eaQh said ~eiqht is a19i9ned agcordinq 
:t.o an 011ctroda-:tinge; xit.hdrawal method. 
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