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METHOD FOR MANO'J'AC'l'UR.IHG SURFACE WAVI 
nmcss or THE mm .. r1.cE REFLKCTzoN nu 

BACl.GIQ\llm or THI ;NYEN"rIOW ' 

·Field of the lnyention 

This invention relates to a method for 

manufacturing surface wave device8 of an end-face 

reflection type which utili1e an SH-typ• surface wave, 

and more particularly to a manufacturing method in which 

improves the process by which opposite end reflecting 

10 faces of the surf ace wave devica are formed. 

Prior Art 
Surface acoustic wave devices of an end-face 

reflection type which r•flect SH-type surface waves 

between opposite end faces Of a piezoelectric substrate 

15 are well known. One example of such a known surface 

acoustic wave device will be explained by refe~~in~ to 

Fig. 1. 

Surface wave resonator 1 comprises a 

rectangular piezoelectric substrate 2 formed from ~ 

20 single piezoelectric crystal. An ineerdigital 

transducer. hereinafter 'referred to as ''the IDT", is 

formed on a top surface 2a of the substr~te 2. The IDT 

comprises a· set of comb-shaped electrodes 3, 4 which 

include a plurality of electrode fingers 3a - 3c and 

25 4a - 4c which are interlaced with one other. 

SP£C\1624CM 

The discance between the electrod6 fingers 3a -

4c is preferably A/4, wherein X is the wavelength of a 

aurfacs wa~e to be oscillated. The ~idth of the 

electrode fingers 3c, 4a (which are located on opposite 
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ends of the substrate 2 relati~e to the direction of 
propagation of the surface wave indicat•d by the arrow X) 
~a ~/8, while the width of the remaining elactrode 
fingers 3a, ~b, 4b, 4c is ~/4. The outer edges of 

s electrode fingera 3c, 4a extend along the end faces 2c, 
2b, respectively, of the piezoelectric sUbatrate 2. 

An alternating current is·appl'ied to the comb­
shaped electrodes 3, 4, to generate a BGS wave which 
propagates in the direction of arrow X ano is reflected 

10 between the opposite end faces 2b, 2c of the •~bstr~te 2. 

The surf ace wave ~esonator l hae resonant point fr and an 

anti-r~scnant point fa, as shown by ~he characteristic of 
impedance vs. frequency in Fig. 2. 

Since the surface wa.~6 resonator 1 causes the 
15 SGS wave to oscillate be~ween the opposite end faces of. 

~he substrate 2, it is necessary to aceurate1y form the 
end faces 2b, 2c. If the position of the end faces 2b, 
2c is not accurate·; the desired resonant characteristics 

are not obtained. Also, if the end faces 2b, 20 are not 
20 .... ~ ... SlJ.f.fJ..c.ient.ly £.lat,. \Ulw.apt;:~o .~pur~c:;>~~. ~;gnals will ocr::ur. 

In the conventiona1 process for manufacturing a 

surface wave reaonator 1 of the end-face reflection type, 
comb-shaped electrodes 3, 4 are formed on a piezoelectric 
substrate s (Fig. 3) .whose width is greater than the 

25 width of the substrate 2 of the final produc~. 
Thereafter, th~ piezoelectric substrate 5 is cut along 
the line A using a dicer to form an end face 2b (Fig. 1) 
which is flush with the edge of the electrode finger 4a. 

In a similar manner, the opposite end face 2c is exposed 
30 by cutting the pie2oelectrio plate 5 aiong the outer edge 

of the electrode finger Jo to p~ovide the piezoelectric 
substrate 2 having the interdigital electrodes 3, 4 

formed thereon. 

$PiC\1Cl~o+ 
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Th~t is, the conventional method f~r forming 

end faces 2b, ~c requires the preparation of a 

pie~oelectric plate s which ia larger than the final 

piezoelectric substrate 2, and then accurately cutting 

5 the piezoelectric plate S along outer edges of th~ 

electrode fingers 3c, 4a. 

P04 

In the conventional manufacturing method, it is 

difficult to cut the a piezoelectric plat~ ~ith accuracy 

exactly along the outer edges of the elect~ode fingers 

10 3c, 4a with the result that it is difficult to obtain a 

desired resonant characteri~tic in the surface wave 

reso~ato~ 1 of end-face reflection type. 

Even if the accuracy at which the piezoelectric 

pl.ate 5 is cut is raised to as high a degree as possible, 

15 it is very difficu1t to aceurately cut the piezoelectric 

~late 5 exac~ly along outer end edges 0£ the electrode 

digits 3c, 4a. If cutting is done inside the outer edge 

of the electrode fingers 3c, 4a, the electrode fingers 

3c, 4a are cut along with the piezoelectric plates. As 

21l .. ·· ... ·a·~reS"U:l:t:, ··<:hipp-i::l'lg··i-s-··kik-aly· t-o •occur ~:n··the ·-e·nd: faces 

lb, 2c as ahoWn. by the arrow B in Fig. 4. If auoh 

chipping occurs, the end face significantly degrades in 

accuracy and it is not possible to achieve the desired 
resonant characteristics. 

25 One possible way to p~e~ent this problem is to 

ensure that the width of the electrode fingers 3c, 4a is 

less A/8 when forming the comb-shaped eiectrodes 3, 4 and 

.... tb.eD .. .cllt.ti.ng . .the .substrate at a location which is at 

least A/8 to the left of the inner edge of the electrode 

30 finger 3c and A/8 to the right from the inner eoge of the 

electrode finger 4a so as to cut at locations outside of 

the outer edge of the electrode fingers. However, if 

the width of the electrode fingers 3c, 4a is made 
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narrower than ~/8, there is a deterio~ation in the 
resonant characte~ietie of the resonator. 

IBXBJ' PEBCRIPTJ:OM 01' 111 INYENT:ION 
It is therefore an object of the present 

P05 

5 invention to p~ovide a manufacturing method for a surface 
wave device of an end-face reflection type1 which is less 
likely to result in chipping during the cutting of a 
piezoelectric plate and which is capable of accu~ately 
providing a des~red resonant characteriatic. 

10 A method for manufacturing a surface wave 
device of an end-face reflection type ha~ing interdigital 
transduee~• formed on a piezoelectrie substrate, 
comprises the steps of: 

forming an interdigital transducer on a 
lS piezoelectric plate, said incerdigital transducer 

generating a surf ace wave which propogate• along a 
propogation direction upon the application of an 
energizing signal thereto, said interdigital transducer 

... hav.i.ng ~• .plurality of inte:z::Q.;i,gited electrode ~i.~gers 

~o extending generally perpendicular to said propo9ation 
direction and including an 9utermost pair of electrode 
£inger$ relative to said propogation direction, said 
outermost pair of electrode fingers having a width of 
A/B, A being the wavelength of said surface wave, and the 

25 remaining said electrode fingers having a width of ~/4, 
said interdigital transducer having a ~idth which is lees 
than the width of said piezoelectric plate; and 

defining a pair of target areas in which to cut 
said pie2oel~etric plate, each of said t~rget areas 

30 extending from an ou~er edge of a respective one of said 
outermost pair of electrode fingers to a position 
A/8 outwardly therefrom; a~d 

StEC\lQ.i04 
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cutting eaid piezoelectric plate within said 

target areas. 
The resulting product is preferably of the type 

which reflects an SH-type surface wave between opposite 
5 end faces of the sur~ace wave device. In this 

specification, an SH-type surface wave refera to $Urface 
waves which have displacement perpendicular to the 
direction of propagation of the surfaee ~ave and contain 
a component which ia parallel to th~ eurface of ehe 

10 sUbetrate, Examples of SH-type waves are a leaky wave, a 
lobe wave and a BGS wave. 

In ehe present invention, an InT is prefera~ly 
first formed on a pie2oelectric plate by a set of comb­
ahaped electrodes each of which has one or more electrode 

15 fingers. The electrode fi~gers arranged so as to 
interleave into e&eh other. Outermost e1ectrode fingers 
on the opposite sides of the piezoelectric plate relative 
to a direction of propagation of a surf a~e wave have a 
width of ~/8, and the remaining electrode finger• have a 

20 width of.A/4, 

In tlie invention, it is possible to employ a 
piezoelectric plate compriairig an LiNbo, piezoelectric 
plate of 41-degree rotated Y-plate X-propagation, an 
LiNb03 piezoelectric plate of 64-dagree rotated Y-plate 

25 X-propagation, or. an LiTa01 piezoelec;:tx-ic plate of 36-
degree rot•ted Y-plate X-propagation, or a piezoelectric 

plate formed of pie2oelectric ceramics. 
A piezoelectric plat~, which _has .~ l~~ger_.size 

than that of· the IDT as measu~ed along the direction of 
30 surface-~ave propagation, is used so A$ to making it 

possible to cut the pic2oelectric plate to form the two 
end faces· of the $Urf ace wave device during a cutting 
process carried out later. 
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The IDT is preferably formed of a condu~tive · 
m&terial such as a metal, e.g., of aluminum, gold, or the 
like. Although there ia no limitation on the manner of 
forming an IDT, it may be formed, for example, by forming 

5 a film of a conductive material over the entire surface 
of a pie~oe~eQtric plate, subjecting the conductive 

'tnltter.tal ·to ·"ii-ght:··exposure··masking ·and···atching ·the 

conductive material. 
In the inventi~n, the piezoelectr~c plate is 

10 eut within a target area ~hich extends outwardly from the 
outermost eleccrode fingers to a position A/8, and 
pref~rably 3A/32, outwardly thereof. The oppoa.ite end 
faces of the piezoeleotr1c plat~ are cut out by this 
method to cause an SH-type surface wave to be reflected 

15 by the outer electrodes. By cutting in this range, 
chipping of the outermost finger electrodes ie avoided, 
thue providing favorable resonant characteristics. 

The cuttlng of a piezoelectric plate may be 
carried out using any suitable cut~ing apparatus. 

20 BRJ&r p~scR+PTION o~ 'l'8JI: DRAWING& 

For the purpose of illustrating the in~ention, 
there is shown in the drawing a form which is presently 
preferred, it being understood, however, that the 
invention is not limited to ·che precise arrangement and 

25 instrumentality shown. 
Fig. i is a perspective view of a ~onventional 

surface wave r6sonator of an end-face reflection type. 
• · · · "FJ..g ~· · 2 · is ·a "'aiagram snowing"~he :re·sonant 

characteristic of the surface wave ~csonator shown in 
30 Fig. 1 .. 
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Fig. 3 is a schematic plan ~iew for &xplaining 
the conventional proces~ for manufacturing surface wave 
resonator of the end-face reflaction type. 

POB 

Fig. 4 is a partial plan view of a surface wave 
5 resonator showing the occurrence of chipping when the 

surf ace wave resonator is manufactured by the 
"conventiona.l ... proces.s. 

Fig. S is a plan view of a ·surface wave 
reso~ator for explaining a state of IDT formed on a 

10 piezoelectric plate in accordance with one embodiment of 
the present invention. 

Fig. 6 ia a plan view of a surface wave 
resonator of an end~face reflaotion type manufactured 
according to one embodiment of the present invention. 

is Fig. 7 i~ a graph illustrating the resonant 
oharacteristic of a surface wave reson•tcr of an end-face 
reflection type of one empirical example manufactured in 
accordance with one embodiment of the present invention, 
wherein the solid line shows a characteristic of 

20 impedance vs: frequ.ancy and the broken l;Lne shows a 
chatac't.e"i·istlc:i" ·o·f phas·e vs. f:requeney. 

Pig. 8 ia a diagram showing a resonant 
characteristic of a surface ~ave resonator of an end-face 
r~f lection type of another empirical e~ample manutactured 

25 in accordance with one embodiment of the pres~nt 
invention. 

Fig. 9 is a graph illustrating the re$onant 
characteristic of a surface wave resonator of an end·faee 

·· ...... ~f·1-e::?t6c:\· ... t:~-pe .. w..~xe-tr.h~·...POBiti.o~.o£ .cut.ting .is .out:-side 
30 ~he range of ~be present invention. 

SPEC\16'lA&I 

Fig. 10 is a graph illustrating the resonar&t 
characteristic of a surface wava resonator of an end-face 
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reflection type where the position of cutting ie outside 
the range of the present invention. 

P09 

Fig. 11 is a graph illust~ating the resonant 
characcerietic of a surf ace wave resonator of an end-face 

5 reflection type where the position of cutting is outside 

the r•nge of the present invention. 
Fig. 12 ia a graph illustr~ting the relation 

bet~een the position at which the end faces are cut and 
the resonant characteristics of the resulting surface 

~O wave resonators. 

DETA;,.g pHSQj.IPTIOW or 7111 fREFBiRIP EffBODIMJSNl 
A method for manufacturing a surface wave 

de~ice of an end-face reflection type according to one 
embodiment of the present invention will now be explained 

15 with reference to FigT 5 and Pig. ~. 

First, an lD'l' is fo:x.ined.on a pi~zoelectric 
plate 11, as shown· in Fig. 5. In tha present embodiment, 
the piezoelectric plate 11 is preferably formed of L1NbOJ 

of 41-degree rotation Y·plate x propagation which is 
:2 o ..... , .. ;r.ec..ta...l'lg111..ar .in .pl.an shape • 

The IDT 12 is preferaQly f abricatad. by formin~ 

an aluminum film over the entire top surface ll~ of the 

piezoelectric plate 11 using a thin-film formation 
technique such as depositing, sputtering, o~ plating of 

25 aluminum, and further subjecting it to light expo~ure 
masking and etching. The IDT 12 haa a set cf comb-shaped 
electrodes 13, 14 which include interlaced electrode 
fingers 13a-13i and 14a-14i. 

The outermost electrode fingers 14a, 13i ar~ 

30 positioned at opposite ends of the substrate with respect 
to the direction of propagation of the surf ace wave 
generated by the ~urf ace acoustic wave device and have a 
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~idth·of X/8, ~herein Xis the wavelength of a surface 

wa~e to be oscillated. The remaining electrode finger• 

13a - 13h, l4b - i4i have a width of ~/4. The distanee 

between adjacent electrode fingers is also ~/4. 

s After the comb shaped electrodes 13, 14 have 

been formed on the surface of the piezoelectric plate ~1, 

the piezoelectric plate 11 is cut along the chain lines 

D-D ana E-E to pro~ide a eurf ace wave device 15 of the 

end~face reflection type utilizing a leaky surface wave 

10 of an SH type. The cutting is performed outside of the 

outer edge of the electrode fingers 14a, 13i within a 

range of ~/a, and p~efer•bly 3~/32, from the outer edge 

of those electrode fingers. 
The left end of the pie2oelectrie plate 11 is 

15 cut by cutting within a region extending from an outer 

(left) end edge of the electrode finger 14a to a position 

within A/B to the left thereof.· That is, the eutt~ng 

along chain line o~o is performed within a region 

illustrated by hatching with multiple dots between the 

20 line A-A, i.e., the line along the outer (left} end edge 

of the electrode finger l4a, and the chain line c-c, 
i.e. 1 the line spaced from the outer end edge of the 

~lectrode finger by A/S and parallel with the line A-A. 

Similarly. the cutting along the chain line E-E is 

25 p~rformed within a region of from an outer (right) end 

edge of the electrode finger 13i to a position A/8 to the 

right thereof. 
Consequently, only the piezoelectric plate 11 

is cut, reducing the likelihood that chipping will oeeu~. 

30 By utilizing the region shown by the multiple-dotced 

hatching as a target (hereinafter "the target cutting 

area 11 ) :t:or the cutting operation, there is less 

possibility of cutting th~ electrode finger, thereby 
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reducing the possibility that chipping will occur 

compared to the ease where cutting is t~rgeted at the 

outer end edge of 'the eleotrode finger. 

ln addition, a desired r6sonant characterictic 

S can be achieved using electrode fingers 14a, 1Ji having a 

width of )../e, i.e., the width of these electrode fingers 

is not thinner than ~/a. 
Although only one IOT comprising one set of 

comb-shaped electrodes is shown in the surface wave 

10 device 15 of the end-face reflection eype obtained by the 

present embodi~ent, the manufacturing method of the 

invention is applicable to a surf ace wave device of the 

end-~eflection typa formed with two or more IDTs 1 such ~a 

a surface wave filter of the end-face reflection type fo~ 

15 insta.nc'E . 

Also, although an SH-type leaky wave is 

preferably utilized in the surf ace wave re•Qnator 16 of 

the end-faee reflection type obtained by the de$cribed 

embodiment, other SH-type surface waves such a.a a BGS 

20 wave or a lobe wav6 may be used. The material for the 

.........•. piez.ne l..e.ct.rj.c, .;pl.ate_ .iJi_ . .sel.e.ct.e.d. .in.~acc.ordance. with a 

surface wave to be utilized. 

Ae shown by the experiments described below, 
th$ manufacturing method of the present invention 

25 provides a curface wave device of the end·f~ce reflection 

type possessing a favorable resonant characteristics. 

A first surface wave device manufactured 

according to the abo~e-described process inciudee an 

LiNb01 piezoelectric plate 11 of 41-degree rotaceo ~-

30 plate, X-propagation. The ID~ 12 was formed of an 

aluminum film whose thickness was l µm. The width of 

electrode fingers 13a - 13h, 14b - 14i was 30 µm. The 

width or th~ first and second electrode ·fingers 14a, l~i 

SPF.C\162A04 
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was 15 pm. The IDT 12 included 15 pairs of electrode 
fingers. The width of the target cutting area· was 1 µm 
for eac:h. 

It was ascertained that a favorable resonant 

P12 
raio11.·032 

s characteristic having lees spuriousness re•ponses was 
provided when the end faces llb, 11c were cut at an area 
within a range of· A/8 from the outer end edge of the 
first/second electrode fingers, as shown in Fig. 7 which 
is a graph ehowing the reeonant characteristic of a 

10 aurf ace wave devico of an end-face reflection typ~ 
obtained by the above-described embodim$nt. The eolid 
line shows the impedanoe vs. frequency characteristics of 
the surface wave device and the broken line shows the 

phase vs. frequency oha.racteristics of th& surface wave 
15 device. 

Various surface wave devices of the en~-faQe 
reflection type were made in aocoi:-danoe with the present 

invention but che positions of the cut end faces iib, 11e 
were varied and their resonant characteristics were 

20 measured. These tests indicated that the resonant 
characteristics varied in different ways for different 
cutting positions of the end fe.c::es. It was, however, 

/ 

determined the resonant characteristics may generally be 
categorized into four types of shown in Pig. e to Fig. 

25 ll. 

The resonant characteristic shown in Fig. 8 has 

an anti-resonant point fa which presents a high frequency 
site and high anti-resonant impedance, and a resonant 
point which exhibits a small resonant impedance. 

30 Therefore, a sufficiently ~arge band width with a large 

impedance ratio is provided. The impedance ratio is 
expressed ae: 

SPEC\162404 
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Im.Pedance ra.t:.io • 20 log { anti-resona~t 1$!Fedance} 
. . resonant; impedance 

e resonant characteristic shown in Pig. 9, the resonant 
point shifts toward the low range side and the impedance 

s for the anti-resonant point is low so chat the value of 
.. .t,he .. bandwidth,. is. r.educed. In addition, it will be 
recognized tlult spurious charact&.riatics shown by the 
arrow O appear in a frequency range higher than the 

resana~t point. Particularly, it is understood that 
10 •purious eharac~eristics surpassing %ero degree appears 

in the phase characteristic. 
The resonant characteristic ghown in Fig. 10 

provides a resonant point and an anti-~esonant point 
which are split with a small impedance ratio and the 

15 resonant frequency is accordingly reduced. ln addition, 

it is recognized that the difference between the anti­
resonant frequency and the resonant frequency is small 
resulting in a narrow bandwidth. Further, there are 
significant epur~ous responses in the vicinity of ~he 

20 're~onarit ·point· a,:9··~e11 ·as· 'h~t~l!ta"li''thl!f ·-r~s-onal11:."point· ·and 

the anti-resonant point. 
The resonant characteristic shown in Fig. 11, 

exhibits la~ge spurious oscillations in the Yicinity of 
an anti-resonant point over a wide frequency rang~ with a 

is further reduced impedance ratio and there is no clear 
resonant characteristic is exhibited. 

lt _will be understood from the foregoing that 
··· ····t~ ... ressna~f; .caa,r,a.cte-ri.st:.ic.s .a.re . ..be.st .. in . .F.ig .•. B. and get a 

pxogressively worse through Fig. ii. 

30 Fig. 12 is a g~aph showing the relationship 
between the resonant characterieeic obtained and che 
posi~ion at which the end £aces are cut. !n thia graph, 
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the resonant frequency of Fig. 8 is indicated by the m.rk 

0, the resonant frequency of Fig. 9 is indicated by the 

mark A, the resonant frequency of Fig. 10 is indicated by 

the mark D, and the resonant frequency of Fig. 11 is 

5 indicated by the.mark x. 
The horizontal axip denotes ~he position along 

the chain line D•D in Fig. 5 where the pie~oelectrie 

plate 11 is cut. while ~he verti~a1 axis indicates the 

position along the chain line E-E where the piezoelectric 

10 plate 11 is eut. That is. the ea~h cut position ie 

determined by meaeuring t~e distance from the outer edge 

of the first or second electrode finger to th~ cut point. 

The designation o in Fig. 12 indicates the exact position 

of the outer edge of the electrode fingers. 

15 As is clear from Fig. 12, good resonant 

charac~eristics marked with 0 are p~ovided where the cut 

position lies in the range of ~/S from the first 

electrode finger i4a toward the outer side and where the 

second end-face cut position is within the range of ~/8 

2 G · · ~- · .:f.rora • '&.he··E:<tOGM e-2.:eGt~Gde .• f il.nge.r ··lr3- .t,.owaa:;d ... the. .outer 

side. It ia also understood that, in regions outside of 

this range, the reaonant characte~istic deteriorates and 

there are present a number of marks of a, x, and a. 
It can therefore be understood from Fig. 12 

25 that a f avor&ble resonant characteristic is provided by 

cutting the end-faces within a range of A/8 from the 

outer edge of the first or second electrode finger. More 

preferably, the end face should be cut within a dietance 

of JA./32 from the outer edge of the electrode finger. 

30 

SP£C\162404 

According to the present: .invention, opposite 

end faces a:re formed by cutti1lg a piezoelectric plate in 

a range of up to A/8 from outer end edges of first and 

second ~l~ctrode fingers on the opposite enda of an IDT 
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after the IOT is formed on the piezoelectric plate, 

during manufacture of a surf ace wave device of an end­

f ace reflection type. It is therefore possible to 

provide a surface wave device of an end-fage reflection 

5 type possessing a favorable resonant characteristio. 

In addition, since the piezoelectric plate is 

cut in a region outside of the outer edge of the 

electrode fingers, the likelihood that chipping of the 

piezoelectric plate will occur is reduced. That ie, in 

10 the conventional manufaccuring method for a surface wave 

device of an end-face reflection type, cutting for 

forming end f acea has been car~ied out by tarsreting an 

outer edge of electrode fingers on opposite ends of the 

pie~oelectric plate and chipping is apt to occur in the 

15 piezoelectric plate. ln contrast, 9uch chipping rarely 

oocurs when using the process of the present invention. 

The present invention therefore can afford to 

stably provide a surf ace wave device of an end-face 

reflection type having a favorable reson~nt 

20' ·· · · ··-c.T.!~ra:ct-e:r:i:ati:e- -wit-h··!J!'ed~oed-va~i.atioR ·in- .cha:;actex:ist-i.c. 

The pree~nt iRvention «ta.y be embodied in other 

specific forms without departing from the spirit Qr 

essential-attributes thereof and, accordingly, reference 

should be made to the appended claima, rather than to the 

25 foregoing specification, as indicating the scope of the 

invention. 
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WBAT IS CLAIMED Us . 
1. A method for manufacturing a surface wave 

device of an end-face reflection type having interdigital 
tranedueer~ formed on a piezoelectric substrate, said 
method comprising the steps of: 

5 forming an interdigital transduce~ on a 
piezoelectric plate, said intardigital transducer 
generating a surface wave which propogates along a 
propogation direction upon the application of an 

energiaing sig~al thereto, said inter~igital transducer 
10 having a plurality of interdigited electrode fingara 

extending generally perp6nd1cular to said propogation 
direction and including an outermost pair of electrode 
fingers relative to said propogation di~ection, said 
outermost pair of electrode f 1ngers having a width of 

15 A/8, A being the wavelength of said surface wave, and the 
remaining said electrode fingers having a width of X/4, 
said interdigital 'transducer having a width which is less 
than the width of said piezoelectric platei and 

· · · ...... -def-iniz;i.9 ..a. .pai:r .0£ .. targe.t . .areas in which 

20 to cut said p~eao~lectric plate, each of said target 
.areas extending from an oµter edg& of a respective one of 
said outermost pair of electrode fingers to ~ position 
~/8 outwardly therefrom; and 

cutting said piezoelectric plate within 

25 said target areas. 

2. A method of manufacturing a surfaee wave 

device according to claim l, wherein said target areas 
ar~ generally rectangu1Ar in shape an~ extend in a 
direction which is generally perpendicular to said 

s propogation direction . 

. SPliC\162~ 

. .r . i~ili~iiiur 
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3. A method of manufacturing a eurface wave 

devioe according to claim 1, wherein said target area 
extends ou~wardly to a position 3A/32 from said outer end 
edges of •aid outermost pair of electrode fingers. 

4. A method of manufacturing a surface wave 
~vi"ce aecoroing· to "t::i·ailn"""3·; ··whera:i:n ·sai-d· t::arget--areas 
are generally rectangula~ in shape •nd exten~ in a 
direction which is generally perpendicular to said 

s propogation direction. 

SP2CUG404 

5. A method of manufacturing a surface wave 
device according to claim 3, wherein said piez~electric 
plate is formed of a piezoelectrie eingle crystal. 

6. A method of manufacturing a surface wave 
device according to claim 5, wherein said piezoelectric 
plate comprises a ·LiNb03 piezoelectric plate of 41-degree . 

rotated Y-plate X-propagation. 

7. A method of manufacturing a eurface wave 
device according to claim S, wherein said piezoelectric. 
plate comprises an LiNb03 piezoelectric plate of 64-
degree rotated Y-plaee X-propagation. 

a. A method of manufacturing a surface wave 
device according to claim 5, wherein said piezoelectric 
plate comprises a LiTao, piezoaleetric plaee of 36-degree 
rotated Y-plate X~propagation. 

9. A me~hod of manufacturing a surface wave 
device according to claim 1, wherein said pie2oelectric 

plate is formed of a piezoelectric single crystal. 

1iiiUir 
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10. A method of manufacturing a surface wave 

device according to claim 9, wherein said pie2oelectric 
plate comprises a Li~ pie~oelectr!c plate of 41-degree 

rotated Y-plate x-propagation. 

ll. A method of manufacturing a surface wave 
device aeco-rdilig. to· ·01a±nr '9 ;··· whe:x-ein -sa·id· -pie&Gel•c:tric 

plate comprise~ an Li~3 piezoelectric plate of 64-
degree rotated Y-plate X-~~opagation. 

12. A method of manufacturing a surface wave 
device according to claim 9 1 wherein said piezoelact~ia 
pla~e comprises a LiTa03 piezoelectric plate of 36-degree 

rotated Y·pla~e X-propagation. 

11111111111111 11111 1111111 1111 
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