
l k£C£lv~D Y3/06 13:50 1996 AT 533069~ PfibE 2 (PRINTED PAGE 2) J 
No9603061571 sn 6B 14:46 PAGE 2/23 TO ~42655330694 FROM NAGAOKA 8 

i ~ KKA7~t{~~V3 11f~· 1~:; P03 '951F03Jl068 ~l 14: 37 ~ 9C 7f ltlV-~ (FAM-NET) 

·~) 

O:l··U3··91J U: 19 FA.\': ZU 393 0681 CISTROl.EXK, J~."-8.ER 

- l -

SUltFAC& WAV.B RBSONATOR 

BACKGROUNO OF THE lNVENTION 
1. Field of the Invention 

P/1011-100 

The present invention relat•s to a free edge 
s re~leetive-type surface wave resonator using SH-type 

surface [wa·.;a] wavu ~uch as scs {\lave.]- ?ave~ .. Love 
rwa,.ta) wayes or the like, and particularly to a trail edge 
reflective-type surtace wave resonator in wnich plural 
resonenee units are f~bricated as a sinqle unitary 

10 element. 

2. Qescr~ption of Related art 
A teleyision receiver, a video ~ape record•r, 

(•~e.) pod gtber similar devie~s have b•en required to 
15 sufficiently attenuate signals at (ehe] .n.n adjacent 

channel video signal freque.ncy f~:- E (J 1. 9MHz ]131 ... 9 MHz in 
Euro~ean PAL system) and the adjacent channel audio 
signal frequency f~ f(40.4!fH1)(40.4 M~ in European PAL 
syatem) at a picture inter~ediate frequency sta9e thereof 

20 in order to avoid any obstruction between adjacent 
channels. Pi9. l is a graph showing ah 
attenuation-frequenoy characteristic at the picture 
intermediate frequency staqef, and it). It is apparent 
from Fiq. 1 that the attenuation is [kept ~e be] 

25 tt!J,Atiyely larqe at the adjecent channel video si9nal 
frequency f~ and the adjacent channel audio siqnal 
tre.quency f,... 

In orde~ to keap the attenuation (ta he} large 
at the adjacent channel video siqnal frequency f~ and 

Jo· the adjacent channel audio si9nal frequency f,.. as 
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described abova, [t~ere ~ave bea" een~eAtie~ally ~sed ~e 
tra~s, eRe havi~•l two cpnventional trAps haye been used. 
one of tha conventional traps ha1 a large attenuation at 
the adjacent channel video signal frequency f • and the 
ether (havi~;) conventipnal trap bas a lar9e attenuation 
at the adjaceht channel video siqnal frequency f~·· Each 
c~~ap) of the conventional traps is constructed by an LC 
~esonan~e circuit, a piezoelectric resonator, etc. 

With respeet to the piezoelect~ic ~escnator 
10 which is used.for the above purpos~, much attention has 

been paid to a pi1uoelactric resonator using Sfi-type 
surface {wava) way1u such as BGS (wa·.;re] wave~. Fiq. 2 is 
a perspective view $howin9 a free edge reflective-typa 
aurtaee wave re•onator using BGS {wave} wives. 

15 

20 

· A ~rae edge r•flective-type surtaQe wave 
resonator 1 is c~nstructed DY a pie~oelectric substrate i 
hav1n9 a substantJ.,Ally rectan9ula~ tlat surface. Th• 
piezoeleet~ic subst~eta 2 is formed of pie2oaleetric 
~aterial such as piezoelectric ceramic ot lead titanate 
zirconate, LiNb01 piezoelectric monocrystal. LiTao, 
monoo4ystal or the like. When ~ the substrate 2 ia 
formed of piezoelectric ceramic, (itj the substrate 2 1s 
subjected to a polarization t~eatment in a direction a• 
indicated by an arrow P in Fi9. i. A pair of comb-shaped 

25 electrodes 3 and 4 are f fe•mad) groyid9g on the upper 
surface 2a of the piezoelectric substrate 2 to form an 
inta~di9ital transducer (he~einafter referred to a~ 
'*IDT") • Each pf th§ comb-shaped [ elee~rode) electrodes. 3 
[(4)] 1nd ! has plural electrode finqars Jato Jc-fftarui 

30 4a to 4c. xespe;tiY•l~f+t-. 
By applyinq an altarnatin9 vol~age through the 

comb-shaped electrodes 3 and ~' BGS ~wave is] wayes ar9 
excited on the free edge reflective-type surfaca ~ave 
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resonator l, and the BGS (wave p:t'epagates) wayef 
propaga~ in a direction as indicated by an arrow x in 
Fig. 2. The 'BGS (Wa'\."'e is} wavas ars reflect•d batweeri 
the free edges 2b and 2c ot the pie2oelectric substrate 

5 2. The free edqe reflective-type surface ~ave resonator 
l can obtain an etfactiva resonance characteristic by 
[maki~9 a ceiAsid&RQe ~Qtwaah} setting the frequency 
det•rmined by the IDT and tha trequency determined by the 
di~ension between the free edqes ;o be substant..1§11~ 

10 · .e.gual to aacb oth1.£· 

However, the trae edqe reflective-type su~face 
resonator (Aas) only ~ a single regonance 
characteristic like an LC resonance circuit and other 
types o! piezoelectric resonators, Accordingly, two 

15 surface wa.ve resonato_t-s lilUst l:>e prepared and connected to 
each other to achieve a trap characteristic at the two 
frequency positions (~h• adjacent channel video siqnai 

frequenc:y f,,11 and the adjacent channel audio signal 

frequency f~,) • 

20 

2S 

An elastic surf ace wave resonator usinq 
lt&tleigh (uave] waves ha• been known as another type 
surface wave reaonator. This elastic surface wave 
r~sonator has two resonance cheracteristics althou9b it 
uses a sinqle resonator, as disc;losed iii .. INTERNATIONAL 
ELl:CTRICAL TECHNOLOGY REPORTtt, No. 16, [pplJ pp. '.-7, 
1992, for example. That is, there is known a double mode 
resonator using a zero-order lon9itudinal mode 
(fundamantal ~ode) and a second-order lonqitudinal mode 
in a surface ~av* resonator filt&r usinq Rayleigh (V•~e) 

30 wayes, and two resonance characterist1cs are obtained by 
this ~•sonator. Ho~ever, the double mode resonator needs 
two or more IDTs and· a reflector. Further, in the double 
mode resonator, the resonance characteristics are 

lii1i1iiWlf 
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determined on the basis of the characteristic of 
~•flection coefficient~ frequency of the 
reflector(, an~). FurtbArmo~e. a frequency range vh~~e a 

large reflection coaffici•nt is obtain•d is narrow. 
S Therefore, the differ~nee bet~een th9 two resonance 

points is a very small value, for example, about (lMHz) l 
.tlll.I. in a range ~here an excellent ~esonance 
ch•racte~istic ia obtainedf-r--~d tb~•l· Thus, it i• 
impocsible [thac} to con1truct a double mode resonatpr . . 

10 including t~o trap resonators which have such a 
characteristic as shown in Fig. l and which have a lAr9e 
frequency qap the~abetween [is eeAs~r~e~ea ey enly 'Uta 
da~8le •oQe rasqnate¥]. The~efore, it may be considered 
that if two IDTs are [fe~med) Qroyidea on the 

15 piezoelectrie substrate to form two resonance units in 
the fr•• ed9e ~eflective-type surface w~ve re$onato~ 

using DGS (wava] waves as described above, two t-esonance 

characteristics can be obtained. However, in the tree 
edqe reflective-type surtaca wavQ resonator using SH-type 

20 

25 

surface [tr•ave] wavea such as SGS ("11ava] wavas, 
schematically shown in riq. 3, the followinq relationship 
is satistied between the w&velenfJth -f-1-t~ of tbe IDT and 
the distance L or the two ccnfrohting free edges where 

the surrace wave ot the piezoelectric substrate is 
re:tlected: 

L • [(l/2)JC~/2.l x N (N ~epresents an inteqer) 

Since the t~equency dif teranee between t. and 

f. is larqe, the wavelen9ths-f*tA of the respective roTs 
~(~•"r~e~}..__~O~i~f~f~ei.i;.; greatly E•iffeMe"t) from ea=h other. For 

lo example, assuminq the sound velocity of the PZT substrate 
to be equal to 2400tn/s, (lapJM.g for f

11
, .. [75.2~11] ll..a.2, 

Q and ( las)M,a for f 1• ~ [Si 4a{JR~ .5.9. 4 U'l'J in Cl.\Se of the 



[ RECEIVED 93/9& 13:52 199& AT 533069~ PAGE 
TO 242655330694 FROM NAGAOKA 8 

6 (PRINTED PAGE 6) l 
No9603061571 3H 68 14:48 PAGE 6/23 1 961?03~068 (Jjc) 14: 39 ~He 7F llAV-HFAM-NET) iii KKk7~!1,,V3 fflf {~Y P07 

J -· 

o.).·u:J.•9ij lS: 20 FA.I :?I: .39$ OUl CIStROLn'K. FABER llJ 009lO~:: 

- 5 -

PAL 5ystem. Aecordin9ly, the value of ~he distance L 
be~ween the two confronting free edqes is different 
between the resonance unit havinq a resonance point at 
the adjacent channel vidao signal frequency t., and the 

s re•onance unit haYinq a re•onanoe point at the adjacent 
channel audio signal freq\leney f,,.. That is, w<ith respect 
to the trea edqe ref lecti~e-type surface wave resonato~ 
using SH-type surface [.WIN&, it has baen c:oA&iciered a.s 
beiR9 very~ wsvas. it is extremel~ difficult to torm two 

10 resonahee units having different resonance frequencies on 
the same substrate. 

SUMMARY OF THE INVENTION 
{AR o~j•=~ of th•] '.,Che preferred embodiments of 

p~esent invention Eia to] provide a free edg• 
15 reflective-type surface wava resonator using sH-~ype 

surf ace [wave) lOlyes in which at least two resonance 
units having different re•onance freque~eies are 
fab~icated as a sin9le unit•~ element. 

20 

25 

[Tn order t:o attain the ai.,cua ol:)ject] Hs2n 
apeeifjcallY. AQQS)tdinq to the preferred embodiments ot 
the.present invention, a free edge reflective-type 
surface wave resonator for rafleetinq SH-type surface 
(\f&¥•J waxes betwe•n two confrontin9 free ed~es of a 
piezoelectric subst~ate, includes a piezoelect~ic 
substrate havihq [tn•] two confronting free edqas, and an 
IDT [\•hiob is ~o"t QF\ly]- providad. on the. pie~oal•etric 
substrate-[bY£ alss is) iocluding a Rl..Yraiity of 
electrode fingers being weighted by ~ cro~s width 
weiqhtin~ method or an electrode thinning metho~,-wharein 

30 the weighting is pe~for~ed ao that en attenuation pole of 
a main lo~e is located {e~~)· 9utside of th& t~equency of 
an attenuation pole of a ~o.ri.ual type ID~ havi~g t1'a 

iiifiiiir 
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-nuttsbar of electroda-Cin9•~ 9aira Which is de~er-iAed hy] 
11normalh IPT Cwherein "normal" ref~rs to an unweiqht§Sl 
IDT having equal erose widths bet~§en electrode fingers) 
h!vina the sa~e nu~be~ of electrode E •in9•• ~airs e• tn.-

5 -sa~e in~er-s~est~ate dimensien ot el•otro4•) finger 

10 

pairs, and a i-esonance cheracter1stic ·(·due-~· detepdned 
kt the main lobe and a resonance characteristic [d~• ts} 
dettrmined by the atta~uation pol• of th• nor~al [type] 
IDT are obtained. 

That is, in the surface wave resonator of the 
preferred embodiments of th.a present. invention, two or 
more ~escnanee charecteristics are obtained with 2D1:i; a 
single olement by using the attenuation pole of the 
normal (~ype) IDT which is ori9inally supprassed. The 

15 SH-type surface wave in thia specification is broadly 
defined as containing not only BGS Ewave] WAve§, but also 
surface -fwa~e] waves like Love [wave) wayes having a 
component whose displ~cemant is s_ubstantiall~ 
perpendicular to t.he propaqation direction of the surface 

20 [wa\<•] wav9$. 
Further, the surface resonator of the p~eferred 

em,bodimenta of tne present invention is preferably u~ed 
to constitute a trap circuit at the picture intermediate 
frequency stage of a television receiver or a video tape 

25 r•cordar. Thet is, the positions ot the re$pective 
·attenuation poles as deseri~e4 above are sat ao that one 
of .t!ul plural rasonance characteristics is set as the 
adjacent channel video signal trequ~ncy (t•) and another 
resonance c:;haracteriatic havin9 a higtter frequency is set 

lO as the adjacent channbl video siqnal frequency (f.), 
whereby a trap circuit having traps at the adjacent 
·channel video $iqnal frequency and the adj~cent channel 
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audio siqnal frequency can be constructed by a single 
u,nita1:y element. 

As described above, the resonance trequency t. 
of the free edqe reflective-type surface wave reaona~or 

5 usin9 BGS [waYe] !@Ves is determined as follows: 
f, • .[v/l (1] v/A (b represents the wavelength 

of surface wave excited by tha IDT, and v represents the 
sound velo~ity ot the piezoelectric substrate) 

Fu~nert the dimension L conne~tinq the tvo 
lO confronting f~ee edqes of the piezoelectric substr~t• 

[mus~ ea) i~_gretarab~ determined so as co satiety the 

equation: 
t. = [ Clt'a) )C}../i) x n (n represents an integer). 

Aocordinqly, w~en a resonator constitutin9 a trap for the 
15 adjacent channel video siqnal frequency and • resonator 

oonst1tut1nq a trap tor the adjacent channel audio signal 
frequency, Which are used at the picture i~termediata 

frequency etaq&, are ccnstru~ted by a free edge 

reflective-type surface wave resonato~. the value of the 

20 dimension L is dif f erant between the above two resonators 
because they h~va greatly different ~avelengths --f.l.fb• 
Therefore, it has been hith•rto ~onsider•d as bein9 
difficult to forl\\ two recon•tors on ~he sa~e chip ~ 
aµb•$t:atflt. 

25 on the other hand, according to th• praferrtsl 

emb.Q.dim1ots Q.t the present invention, the weiqhting 1~ 
performed so that the attenuation pole of the m~in lobe 
of the weiqhted IDT is located (ewt] outsi4A of the 

trequenoy position ot the attenuation pole ot the normal 
30 [type} IOT hav'inC!I the same number of electrode +-+tinger 

pairs. Acco~di~gly, plural rescnance characteristic~ a~e 
obtained, ~hieh are the rosonane• characteristic 

determined by tha substrata dir.-.en&ion t. as described 
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above, that is, the resonance characteristic i4Qe ta] 
d~t•rmined bx the attenuation pole of the normal [typ•] 
IDT and the resonance cha~acteristio (dYa tg] det1rmined 
~ the ~ain lobe of the weiqhted lDT. That is, as is 

s -pparent from the foreqoing deso~1ption, by using the 
resonance characteristic (due to] get1rmined by the 
weighted IDT and th.e characteristic deteri.ined by the 
substrate dimension L, the tree edqe reflective-~ypQ 
surtac• wave.resonator havinq plural resonance 

10 characteristics can be constructed (i~ &pita gf i~s) 
despit• the tact that it has a single•element unitary 
structure. 

As described above, aceo~dinq to the IU"efe+red 
tab9dim1nts of the present invention, a free adqe 

15 reflectiva-typa surface wave rescnator which achi•ves 
plural resonance. characteriatics -£4~ •»i~e ot] de•Rite 
its •ingle-ele~•nt YDitarx structure can b~ provided by 
we1ghtinq the IDT as described above, and (~~•] AD 
optimum surface wave resonator·can be provided fto e 

20 tield which neeas) for use in devices requiring two 
re~Qnance cha~acteristies [like] such as a trap circuit 
[at t~e] fot a picture intermt41ate trequency staqe • 
since t~o resonance characteristics are achieved .a:rul 
providasl by a sin9le un1ta£~ element, the circuit 

25 construction o~ a trap circuit(, e~e.] ang other device& 
can be simplified and -te-t-cumbersome connection work Qt 
sev~l circuit elementa can be omitted. In addition, ·t-­
apaca for~ the s11e ot th• trap circuit(, e~s.} A!li1 
similar devices can be effectively reduced. 

30 For the ~urpose ot illustratjDq the inyention. 
th@re is shown in ~he grawings several pr§ferre4 
gmbodim§Ots yjlich are presently prefiJ'rea. it being 
under~od t,bat the present in¥entign 1= not limited to. 
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~he precise structural arrangements and instrumentalities 
shown in th• drawings. 

BRIE~ DESCRIP~XON O~ THB DRA~IHGS 
Fi9. 1 is a graph showing .!ll 

5 attenuation-frequency characteristic at a picture 
intermediate ~requeney stage of a te1avision receiver; 

Fiq. 2 is a per&pective view showing a 
conventional free edge reflective-type surf ace vave 
resonator using BCS [waua). wavy; 

10 Fig. 3 is a cross-sectional view showing~ 
~hs conventignal free edge retlect1ve-eype surtaca wave 
resonC!ltor; 

Fiq. 4 is a diaqram showinq tha frequency 
spectrum of a normal C't¥P•l IDT; 

15 Fiq. s.is a diagram showing the frequency 

20 

25 

spectr~~ of a wei;hted IDT and the normal (type) IDT; 
Fiq. 6 ie a diagram shewing a free edge 

reflective-type surface wave resonator of [a~) A 
preferrtd embodiment of tha present invention; 

Fig. 7 is a diagram showing an 
impedance-frequency characteristic of th• free edg• 
reflective-type su~face wav~ resonator of the praferr9g 
alll'bodilnent; and 

Fiq •. B is a diagram showinq an 
attenuation-f~equency characteristic of a trap tilter 
which is constructed by the f~ee a~9e ~efleetive-type 
surface wave resonator of the ~tarred embodiment. 

DE'l'AILED OESCRIPTION OF {~HS) PREFERRED (EMBQQIMiNT) 
:;MBQ.QXMENTS 
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[A p~eferraa eJReeaima~~r.t(eferred embodiments 
aceordin9 to the present invention will be described with 
reference to the accompanying drawinqs. 

Fi9. 4 is a diagram showing the resonance 
5 fraquericy speetruD o! a norlnal [cypa'] IDT in a free e.d9e 

reflective-type sur!aco vave resonator using ~cs ·[~ava) 
waya.. The resonance f~equency spectrum of the IDT is 
desc~ibed in "Lecture Paper5 of Japan Acoustic societytt, 
(pp3$1} PPL 3!1-J52, issued on M•rch, 197${ 1 a~d i~ hae 

10 -lole•A wall k~QW~]. Th• axis Qt~ abscissa of Fi9. 4 
reprasents tha frequency, and 2N, 2N-l,f.-;-t-gtQ. on th• 
axis ot absciS$a represent resonance points of a 2N•order 
mode, (2N-l)-ordar ~ode,[ .. )~· ~he axi• of !bJl 
ordinate represe"ts an attenuation amount when the peak 

15 of a main lobe is set to 0 dB. 

AS is apparent from Fig. 4. ~ban a nonnal 
(eype) IOT ia used, the ~esonance mode of 2N-order (N 
represents an 1nteqer) can be excited by forminq an ?OT 
havinq N pairs of el$ctrode ·E•fin9er) .fin~ on the 

20 surface of the piezoelectric substrate. Further, 

25 

odd-number modes out of the othe~ high-order modes, that 
is, modes of (2N-l)-order, (2N-J)-order, (2N+1)-order and 
(2N+3)-order are not excited due to symmetry of the 
elee~rode. With respact to th$ even-number modes, as is 
apparent from Fig. 4, tne resonance frequency is 
coincident with the attenuation pole of the frequency 
characteristic ot the IOT ha~ing N pair$ of electrode 
finqers so that these ~odes are not excited. That is, 
the even-number modes of (2N-2)-order, (2N-4)-order, 

JO (2N+~)-order, (2N+4)-order, etc. are not excited. 
Accordin9ly, only the 2N-order ~ode is excite~ in the 
free edqe reflective-type surtae~ wav~ resonator on whien 
the nor~al ~typa] IOT is tormed a$ shown in Fig. 3, and 
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thus a resonatol:' (whic:b !a) haying r•lptiy~ly lite.le 
apurioua can ba form~d. How~ver, as desc~ibed aboq•, 
only a •ingl• r•sonance ch•ract•ristic can be obtained by 
ehe surface ~Ave rasonator shown in Fiq. 2. 

S on the other hand, accordinq to the Qteterr~ 
emb9diments of the presant invention, plural resonance 
char~cteristics can be obtained by weiqhting the IDT aa 
described. A wai9htin9 method will be hereunder 
described witn reference to Fiq. 5. 

10 A solid line A of Fiq. 5 ~opresents the 
trequency spectrum of the lDT when the IDT 1s subjected 
to a e~oss width ~eightinq accordinq to the prgferred 
em))odiments of th~ present invention, and a broken line a 
ot Fi~. +aT ~ represents the frequency spectrum of a 

15 normal (~ype) IDT havin9 the same numb•~ of electrode 

20 

-t-t-fin9er p•ira as the ero•s width weiqhted IO~. 2N, 
2N-1, etc. ~•present the positions of resonane• points ot 
the 2N-order mode, the (2N-l)-ordar ~ode, etc. The 
attenuation pole ot the main lobe of th• IDT Which is 
subj~eted to the cross width wei9htin9 as described abo~• 
is fo~~ed out of the attenuation poles iN+2, 2N-2 of th• 
m~in lobe of the normal {~ypeJ tDT • 

ln the cross-width waiqhted f~equency speetru• 
A, the attenuation amount it relatively small in the 

25 (2N-2)-order and (2N+2)-order modes, and thus it is 
apparent that the excitation ean be achieved in th•s• 
modes. In ~t~ie} the prefe~ra4 embgdiments 9f tbl 
.;r.esent invention, plural resonance eharact.riatioa ara 
achieved by usinq the neare$t resonance cha~acte~istics 

30 in the e~cited even~number modes. 
[~i9.iJ fig. 6 5hows an example of ths 

weiqhtinq of the IDT having the frequency spectrum 
indieated by the solid line A in Fiq. ~- The free ed9e 
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reflactiva-type surface WAVe resona~or 11 shown in Fiq. 6 

has a pair ot co~b-shaped electrodes lJ and 14 [fe~ed) 

pcovided on a piezo•lactric subst~4te 12. An IDT is 
constructed ~y these comb-sh~ped al•ctrodas 13 and 14. 

As is apparent from Fiq. ~' the IDT electrode is 

subjected to th• croas width weightinq. The degree of 

the weightinq is selected so as to provide the frequency 

spectrum indicat•d by the solid line A in Fig. ~ as 

deseribad abo:ve [ , l:lQ·,~e,.•l") • However, the manner of th• 

10 weiqhtin9 to achieve the frequency sp•ctrum indi~ated by 

th• solid line A is no~ limited to that of Fi9. 6. That 

is, the IOT havin9 the frequency spectrum indicated by 

the solid line A of Fig. S may be formed oy another 

electrode havin9 a di!f erent shape fro~ that o! the 

15 comb-shaped electrodes 13 and 14 Shown in Fiq. 6. Th* 
weighting may b• perf orm~d gy a thinning elecerode 
method. This weiqhtin9 method has been w•ll known, and 
it is described at paqes 66 to 68 of •1SLAS'l'IC S1JR1'~CE 

WAVE ENG!NEERXMGu supervised l:>y InUI) Shil:layama 

20 (Electrical Xnformation co~~unication society 

corporation), !or e~a~pla. 
The t~ee edqe refleQtive-type •~rface wave 

resonator 11 shown in Fig. 6 has [the same) a similar 

construction as the free edqe reflective-type surface 
25 wave resonator shown in Fiq. 2, except tha~ the IOT is 

weighted in t~• manner as described above. Therefore, 

the same dascripti~n Of tha sama or corr•spondinq 

elemene• as that of Fig, 2 is applied, and thus ~he 

detailed description thereof is o~itted. 
30 Fiq. 7 is a graph showinq an 

impedanca-!requeney charactsristic ot the tree edge 

reflective-type surf~ce wave resonator 11 usin9 the 
c~oss-width wei9hted IDT ~s lndicAted by the solid line A 
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of Tiq. '· As is ap~arent fro~ Fiq. 7, throe ~esonanca 
Characteristics as represented by FRl, FR2 and FR3 •re 
obtained. Th• FRl represents tha r~sonance po!nt due to 
"spurious" corraspondinq to the (2?-l-2) -order lllocta in the 

s frequency spectrum of the nor~al (~ypa) IDT which is 
deter~ined by the substrate dimension as described above, 
the FR2 rep~esents tha resonanea point of a resonance 
charaetaristie of the 2N-order mode of tbe main lobe of 
the cross-wid~h weighted IOT, and ~h• FRl ~epresents the 

10 resonance point of a regonanc• characteristic of the 
(2N+2)-order mode. As is apparent from fig. 1 1 three 
resonance characte~istics can be obtaihad. Two tr•ps can 
be. constructed by using any two resonance points, fo:; 
example, the resonance points FRl and YR2. 

15 For •xarnple, if the tr•e edge reflective•type 

20 

surface wave resb~ator 11 is constructed so that the FRl 
corresponds to the adjae•nt channel video signal 
frequency at the picture intermadiate sta9e a~d the FR2 
corre&ponds to the adj•ceht channel audio signal 
frequency at the picture intermediate staqe, U\e 
attenuation-frequenoy characteristic shown in Fig. a ean 
be aehiaved • 

That is, ~he wavelength ot the lnT is 
determined in accordance with the adjaqent channel audio 

25 signal frequency, and the nu~ber of •leotrode-f-tfi~9•r 
pairs is datermin•~ in accordance with the adjacent 
channel ~ideo siqnal frequency. Furth~r, the IDT is 
wei9hted so that the attenuation poles are located (QQ~) 

gutside of the attenuation poles of tne norltlal (typ•} lDT 
30 having the sa~e number of pairs, whereby a resonator 

havinq two ~&sonance charAqte~istics with a sinqle 
•lemant can be provided. 
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. While prqferred embodimen~s or the presen~ invention have bean diaeloae~, various mosies of carrying out the prin¥iple• d§SCtibed herein art ~ontemplated as bting within the scp,pe gt the following cl1ims, Th&t9fore. it i• understood th1t th 
. . . ~-- --1 scop~ of the or@sent invention ls not tp be limited txcept os otharwife set torth in the elaim&. 
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WHA'f 1$ CLAIMED IS 

l. A frea edqe retlective-type surface wave 
J;"&SOnator for ~Gf lecting SH-typ• surface [wave} wav•a 
between two confron~inq tree edqes of a piezoelectric 
substrat•, Ei~J..udingr the ;rte edge reflective-tv'Q.I 
surface wave rasonator comprising; 

a pi•2oelectrie substrate having two 
cont~ontinq free edqes; and 

an interdigital transducer [whieft ia 
fora•d] prgvide4 on said pieioelectria substr•te[, &Aa 
•uJajeo:t.ad t,g a w11ai9\\~iAg e))H'ation by a errese. wiii!en 
wei9h~1nq met~ed er aA electrode ~hin"i"~ me~ho~, wherei~ 
-tha·weig~tinq opera~iOR is pa~fen.ed} an4 haying a 
Qlurality ot intsr~iqitated 1l•ctroda fingers haying 
gross widths that ara weighted so that ah att•nuation 
pole of a •ain lobe is located (o~t) outside of [tbe] ~ 

frequency position ct an attenuation pola of a main lobe 
of Ea ~oraa1 ty~e) 1n unweigh;ed interdiqital transducer 
having ·(th• numb.-= et •lestrede fift9e~ pair• whie~ is 
4et.ar1dRed by J. the same number o'f electrode -+-J·f incaer 
pairs as said intardig~tal transducer or the sa~• 
intar-eubstrat• dimension ~s said interdiqital 
transduca~, [aAdJ S§id crgss widths ot said electtpde 
finqers bging Wf ighted such that a resonance 
characteri$tic [d~a to t~a) ~ main lbbe and (~~•] a 
~eaonanoe characteristic [aQe ~o t~e) of All att•nuation 
pole of the [nargal type} unweignt~ interdi9ita1 
transducer a~e obtained. 

2. The·surfaee wave ~esonator as claimed in 
elaim 1, wherein said s~rface wave resonator comprises a 

I lllllll llf ltt 11111 lllll 11 Jiii 
* C L K S * 
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resonator which constitutes a trap circuit at a picture intal:lftediate frequency staqe'of a television receiver, 
and one of (pl~•al] a plutality of freguency 
characteristics corresponds to an adjacent channel video siqnal trequency and another o~ the·[PlQral] plurality of freauancy characteristics which has a higher trequ•ncy 
tjlan said poe of the plurality of frequen<(Y 
cl11racteristiea corresponds to an adjacent channel audio siqnal frequency. 

\ \lllll\ l\\I\\ Ill\\ \\Ill \\ \II\ * C L M S * 


