
;e3eifT46jT22 DEC 2004 '  DESCRIPTION SURFACE ACOUSTIC WAVE DEVICE, ITS
MANUFACTURING METHOD AND ELECTRONIC COMPONENT EMPLOYING THE SAME 5
Technical Field The present invention relates to a surface acoustic wave
(SAW) device, its manufacturing method and an electronic component
employing the same. 10 Background Art In a conventional SAW device, after a
metallic thin film has been formed on a whole surface of a piezoelectric
substrate, a resist is coated on the metallic thin film and then, a desired
electrode pattern is formed in 15 which desired interdigital transducers
and grating reflectors are not only surrounded by dicing lines but
connected by thin lines through exposure, development and etching. The thus
obtained article is cut along the dicing lines into a plurality of the SAW
devices. 20 In this method, once the SAW device has been cut from the
piezoelectric substrate) the interdigital transducers and the grating
reflectors are electrically separated from each other. Hence, upon
application of heat or strain to the SAW device, electric charge is 25
generated by pyroelectric property of the piezoelectric    1 22 DEC 2004 2
substrate. Thus, if electric charge becomes nonuniform among the
electrodes, electric discharge occurs between the confronting interdigital
transducers, between the confronting grating reflectors and between the
interdigital 5 transducer and the grating reflector, thereby resulting in
damage to the electrodes or deterioration of characteristics of the SAW
device. On the other hand, a method for solving this 



problem is known from Japanese Patent Laid-Open 10 Publication No.
11-298289 (1999). Namely, since inside a dicing line, a short-circuiting
thin line of a metallic thin film surrounds an interdigital transducer and
a grating reflector and a plurality of thin lines are provided for
electrically connecting the short-circuiting thin line of the metallic thin
15 film and the interdigital, transducer are provided, generated electric
charge is uniformized electrically, so that damage and deterioration of
electrical characteristics due to electrostatic discharge are prevented.
However, in this conventional arrangement in 20 which inside the dicing
line, the short-circuiting thin line of the metallic thin film surrounds
the interdigital transducer and the grating reflector and the thin lines
electrically connect the short-circuiting thin line of the metallic thin
film and the interdigital transducer, such disadvantages are 25 incurred
that since generated electric charge cannot be   22 DEC 2004 l 3
neutralized and uniformized sufficiently due to rise of impedance between
lines in case the generated electric charge is large, in case a distance
between the electrodes is short, in case the connected electrodes are far
from each 5 other, the line for connecting the short-circuiting thin line
of the metallic thin film and the interdigital transducer is thin or in
case the connecting line is a meander tine or a portion of the connecting
line is thinner than the remaining portion of the connecting line, damage
to the electrodes 10 and deterioration of electrical characteristics are
caused by electrostatic discharge generated between the electrodes.
Disclosure of Invention The present invention has for its object to
provide, with a view to eliminating the drawbacks of prior 



15 art, a surface acoustic wave (SAW) device which efficiently uniformizes
electric charge generated in a piezoelectric substrate by strain or heat
treatment and uniformizes potential even after cutting of the substrate
into a plurality of the SAW devices so as to prevent damage to electrodes
20 and deterioration of electrical characteristics, its manufacturing
method and an electronic component employing the SAW device. In order to
accomplish this object of the present invention, the present invention has
the following 25 arrangements.    4 22 DEC 2004 In an arrangement of Claim
1 , a comb-shaped electrode and a reflector are surrounded by a plurality
of auxiliary electrodes, which are electrically independent of each other
and have different widths locally. By this 5 arrangement, since electric
charge generated by heat treatment, etc. can be uniformized efficiently and
electrically, local nonuniformity of produced potential is lessened, so
that such an effect is gained that breakdown of the device due to
electrostatic discharge, etc. can be 10 eliminated. In an arrangement of
Claim 2, the auxiliary electrodes are each used as a ground electrode. By
this arrangement, if the auxiliary electrodes are connected to a ground of
a substrate having the SAW device mounted 15 thereon, etc., an electrically
uniform ground having a larger area can be obtained, so that local
nonuniformity of produced potential is lessened and thus, such an effect is
achieved that .breakdown of the device due to electrostatic discharge, etc.
can be eliminated. 20 ~ In an arrangement of Claim 3, the auxiliary
electrodes are disposed substantially equivalently. By this arrangement,
since electric charge generated at respective portions can be uniformized
substantially equally and electrically, local nonuniformity of produced
potential is 25 lessened, so that such an effect is obtained that breakdown
`   22 DEC 2004 5 of the device due to electrostatic discharge, etc. can be
eliminated. In an arrangement of Claim 4, a beltlike input terminal
lead-out electrode and a beltlike output terminal 5 lead-out electrode are
each connected to the comb-shaped electrode and an input terminal electrode
and an output terminal electrode are, respectively, connected to the input
terminal lead-out electrode and the output terminal lead-out electrode. By
this arrangement, since electric charge 10 generated at the input terminal
lead-out electrode, the output terminal lead-out electrode) the input
terminal electrode and the output terminal electrode can be uniformized,
local nonuniformity of produced potential is lessened, so that such an
effect is gained that breakdown 



15 of the device due to electrostatic discharge, etc. can be eliminated. In
an arrangement of Claim 5, the input terminal lead-out electrode and the
output terminal lead-out electrode confront each other and are made
substantially 20 equal in area, while the input terminal electrode and the
output terminal electrode confront each other and are made substantially
equal in area. By this arrangement, since electric charge generated at an
input terminal lead-out electrode portion and an output terminal lead-out
electrode 25 portion can be made substantially equal so as to be   22 DEC
2004  6 uniformized electrically, local nonuniformity of produced potential
is lessened, so that such an effect is achieved that breakdown of the
device due to electrostatic discharge, etc. can be eliminated. 5 In an
arrangement of Claim 6; at least a portion of the reflector is electrically
connected to the auxiliary electrodes. By this arrangement, since electric
charge generated at the reflector can be uniformized over the electrodes as
a whole through the auxiliary electrodes, 10 local nonuniformity of
produced potential is lessened, so that such an effect is obtained that
breakdown of the device due to electrostatic discharge, etc. can be
eliminated. In an arrangement of Claim 7, the reflector is electrically
connected to each of the auxiliary electrode by 15 a linear or beltlike
electrode. By this arrangement, since 



generated electric charge can be uniformized efficiently, local
nonuniformity of produced potential is lessened, so that such an effect is
gained that breakdown of the device due to electrostatic discharge, etc.
can be eliminated. 20 In an arrangement of Claim 8, the reflector is set in
an electrically open state relative to the auxiliary electrodes. By this
arrangement, since the auxiliary electrodes are least likely to be
influenced by potential change, local nonuniformity of produced potential
is 25 lessened, so that such an effect is achieved that breakdown   22 DEC
2004 7 of the device due to electrostatic discharge, etc. can be
eliminated. In an arrangement of Claim 9, the reflector is formed by a
meander line and is electrically connected to 5 the comb-shaped electrode.
By this arrangement, since the reflector and the comb-shaped electrode can
be set at an identical potential, local nonuniformity of produced potential
is lessened, so that such an effect is obtained that breakdown of the
device die to electrostatic discharge, 10 etc. can be eliminated. A method
of Claim 10 includes the steps of providing on a piezoelectric substrate at
least one set of a comb-shaped electrode, a reflector, a plurality of
auxiliary electrodes for surrounding the comb-shaped electrode and 15 the
reflector, which are electrically independent of each other and have
different widths locally, an input terminal electrode, an input terminal
lead-out electrode, an output terminal electrode and an output terminal
lead-out electrode and cutting the substrate along portions between 20
neighboring ones of the auxiliary electrodes. By this method, since
electric charge generated in the piezoelectric substrate can be
uniformized, local nonuniformity of produced potential is lessened, so that
such an effect is gained that breakdown of the device due to electrostatic
25 discharge, etc. can be eliminated.    



8 22 DEC 2004 In a method of Claim 11 , at least an uppermost layer of the
input terminal electrode, the output terminal electrode and the auxiliary
electrodes is formed by deposition. By this method, such an effect is
achieved that 5 connection of these electrodes to an external terminal can
be stabilized. In a method of Claim 12, the uppermost layer is made of a
soft material. By this method, such an effect is obtained that connection
of these electrodes to an external 10 terminal can be stabilized. In a
method of Claim 13, the soft material is aluminum or an aluminum alloy. By
this method, such an effect is gained that connection of these electrodes
to an external terminal can be stabilized. 15 In a method of Claim 14, each
of the comb shaped electrode, the reflector, the input terminal electrode,
the input terminal lead-out electrode, the output terminal electrode, the
output terminal lead-out electrode and the auxiliary electrodes is formed
by a pile of metal pieces 20 made of one kind or a plurality of kinds of
metal. By this method, such an effect is achieved that withstand power
against generated electric charge can be improved. In an arrangement of an
electronic component of 



Claim 15, a SAW device includes a plurality of auxiliary 25 electrodes for
surrounding the comb-shaped electrode and    22 DEC 2004 9 the reflector,
which are electrically independent of each other and have different widths
locally, a beltlike input terminal lead-out electrode and a beltlike output
terminal lead-out electrode each connected to the comb-shaped 5 electrode,
an input terminal electrode electrically connected to the input terminal
lead-out electrode and an output terminal electrode electrically connected
to the output terminal lead-out electrode and is mounted on a base- member
so as to be sealed. By this arrangement, 10 such effects are obtained that
damage of the device due to electrostatic discharge or the like is
restrained and the electronic component functions stably with less
deterioration of characteristics. A method of Claim 16 includes the steps
of 15 providing a dicing line on a piezoelectric substrate and inside the
dicing line) a comb-shaped electrode, a reflector, a plurality of auxiliary
electrodes for surrounding the comb shaped electrode and the reflector,
which are electrically independent of each other and have different widths
locally, 20 an input terminal electrode, an input terminal lead-out
electrode, an output terminal electrode and an output terminal lead-out
electrode and cutting the substrate along the dicing line. By this method,
such effects are gained that potential produced in the piezoelectric
substrate can 25 be uniformized, position of the dicing line can be
confirmed    10 



22 DEC 2004 easily and the substrate can be cut easily. In a method of
Claim 17, at least an uppermost layer of at least one of the input terminal
electrode, the input terminal lead-out electrode, the output terminal 5
electrode, the output terminal lead-out electrode and the auxiliary
electrodes is formed by deposition. By this method, such an effect is
achieved that connection of these electrodes to an external terminal can be
stabilized. In a method of Claim 18, the uppermost layer is 10 made of a
soft material. By this method, such an effect is obtained that connection
of these electrodes to an external terminal can be stabilized. In a method.
of Claim 19, the soft material is aluminum or an aluminum alloy. By this
method, such an 15 effect is gained that connection of these- electrodes to
an external terminal can be stabilized. In a method of Claim 20, each of
the combshaped electrode, the reflector, the input terminal lead-out
electrode, the output terminal lead-out electrode and the 20 auxiliary
electrodes is formed by a pile of metal pieces made of one kind or a
plurality of kinds of metal. By this method, such an effect is achieved
that withstand power against generated electric charge can be improved.
Brief Description of Drawings 25 Fig. 1 is a top plan view showing an
arrangement    11 22 DEC 2004 of an electrode pattern of a SAW device
according to a first embodiment of the present invention. Fig. 2 is a top
plan view showing an arrangement of a plurality of the electrode patterns
of the SAW device of 5 Fig. 1 formed on a wafer. Fig. 3 is a sectional view
of an electronic component employing the SAW device of Fig. 1. Fig. 4 is a
top plan view showing an arrangement of an electrode pattern of a SAW
device according to a 10 second embodiment of the present invention. Fig. 5
is a top plan view showing an arrangement of an electrode pattern of a SAW
device according to a third embodiment of the present invention. Fig. 6 is
a top plan view showing, an arrangement 15 of an electrode pattern of a SAW
device according to a fourth embodiment of the present invention. Fig. 7 is
a top plan view showing an arrangement of a plurality of the electrode
patterns of the SAW device of Fig. 6 formed on a wafer. 



20 Fig. 8 is a sectional view of an electronic component employing the SAW
device of Fig. 6. Fig. 9 is a top plan view showing an arrangement of an
electrode pattern of a SAW device according to a fifth embodiment of the
present invention. 25 Fig. 10 is a top plan ~ view showing an ,    22 DEC
2004 12 arrangement of an electrode pattern of a SAW device according to a
sixth embodiment of the present invention. Fig. 11 is a top plan view
showing an arrangement of an electrode pattern of a SAW device 5 according
to a seventh embodiment of the present invention. Fig. 12 is a top plan
view showing an arrangement of an electrode pattern of a SAW device
according to an eighth embodiment of the present invention. Best Mode for
Carrying Out the Invention 10 (First embodiment) Hereinafter, Claims 1 to
5, 8 and 10 to 15 of the present invention are described by utilizing a
first embodiment of the present invention. Fig. 1 is a top plan view
showing an arrangement of an electrode pattern of a 15 surface acoustic
wave (SAW) device 10A according to the first embodiment of the present
invention and Fig. 2 is a top plan view showing an arrangement of a
plurality of the electrode patterns of Fig. 1 formed on a wafer. Meanwhile)
Fig. 3 is a sectional view of an electronic component 40A in 20 which the
SAW device 10A is sealed in a package, etc. "1" is a piezoelectric
substrate, "2" is a comb-shaped electrode, "3" is a reflector, "4a" is an
input terminal lead-out electrode, "4b" is an input terminal electrode,
"5a" is an output terminal . lead-out electrode, , "5b" is an output 25
terminal electrode, "6a" and "6b" are auxiliary electrodes `    22 DEC 2004
13 which are electrically independent of each other and have different
widths locally, "'7" is a bump, "8" is a region disposed between the
auxiliary electrodes 6a and 6b and "18" is a beltlike electrode. 



5 Meanwhile, Figs. 1 to 3 show an arrangement of the first embodiment
schematically and do not illustrate relative ratio of respective
dimensions. A piezoelectric substance generates electric charge by
pyroelectric property upon application of heat or 10 strain thereto. In the
piezoelectric substance, if electric charge varies locally, potential
difference is produced so as to induce electrostatic discharge) thereby
resulting in breakdown of a device or deterioration of electrical
characteristics. In order to prevent such a phenomenon, it 15 is effective
to make the potential identical as rapidly as possible by eliminating the
produced potential difference. In order to make the produced potential
identical as much as possible so as to acquire balance of the potential in
the SAW device 10A, the present invention has 20 found that it is effective
to provide low-impedance portions as widely as possible in a circuit
pattern of the SAW device 10A. Namely, in the electrode pattern of the SAW
device 10A of the present invention, the comb-shaped electrode 2 and a pair
of the reflectors 3 which are disposed at 25 opposite sides of the
comb-shaped electrode 2 closely to a   22 DEC 2004 14 propagation direction
of a surface wave generated from the comb-shaped electrode 2 are provided
on the piezoelectric substrate 1, while the comb-shaped electrode 2 and the
reflectors 3 are surrounded by a plurality of the auxiliary 5 electrodes 6a
and 6b which are electrically independent of each other and have different
widths locally. A plurality of the auxiliary electrodes 6a and 6b are
connected to a ground of an external circuit such as the substrate 1 having
the SAW device 10A mounted thereon. 



10 In each SAW device 10A, the auxiliary electrodes 6a and 6b are disposed
substantially equivalently, for example, substantially symmetrically with
respect to a point, . substantially symmetrically with respect to a plane
and substantially symmetrically with respect to a line so as to 15 least
deviate from each other. In addition, the beltlike input terminal lead-out
electrode 4a connected to the combshaped electrode 2, the input terminal
electrode 4b, the beltlike output terminal lead-out electrode 5a and the
output terminal electrode 5b are provided. The beltlike 20 input terminal
lead-out electrode and output terminal lead out electrode 4a and 5a
confronting each other are made substantially equal in area and the input
terminal electrode 4b and the output terminal electrode 5b confronting each
other are made substantially equal in area.. Furthermore, 25 the reflector
3 and the auxiliary electrodes 6a and 6b are ,    15 22 DEC 2004 set in an
electrically open state so as to have an electrode arrangement in which the
comb-shaped electrodes 2 are connected to each other by the beltlike
electrode 18. Meanwhile, the beltlike input terminal lead-out 5 electrode
4a and the beltlike output terminal lead-out electrode 5.a are arranged to
be connected to input terminal electrode 4b and the output terminal
electrode 5b, respectively. Meanwhile, since the input terminal lead-out 10
electrode 4a and the output terminal lead-out electrode 5a confront each
other so as to have a substantially identical area and the input terminal
electrode 4b and the output terminal electrode 5b confront each other so as
to have a substantially identical area, balance of generated electric 15
charge can be readily acquired and thus, potential can be made uniform
effectively. However, for example, if these electrodes cannot be provided
so as to confront each other due to layout of the electrode pattern, the
same effect as those of the case in which the electrodes confront each 20
other can be gained when the electrodes are disposed as equivalently as
possible by making the electrodes substantially symmetrical with respect to
a line or substantially symmetrical with respect to a point. The auxiliary
electrodes 6a and 6b are made as 25 wide as circuit design permits for
minimizing the impedance    2 2 DEC 200 



16 and uniformizing potential. The auxiliary electrodes 6a and 6b are
apparently different from thin lines in that the auxiliary electrodes 6a
'and 6b have different widths locally and have an expanse in area. 5 Thus,
since the comb-shaped electrode 2 and the reflector 3 are surrounded by the
auxiliary electrodes 6a and 6b, the auxiliary electrodes 6a and 6b can be
made wider than the thin lines and made smaller in impedance between lines
and in a plane than the thin lines, so that 10 potential produced by
storage of electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be made uniform rapidly in a wider region
than the thin lines and thus, the SAW device 10A can be made uniform
electrically. 15 Meanwhile, since the auxiliary electrodes 6a and 6b are
connected to the ground of the external circuit such as the substrate 1
having the SAW device 10A mounted thereon so as to be used as ground
electrodes of the SAW device 10A, the auxiliary electrodes 6a and 6b can
act as 20 grounds electrically common with a ground of a larger external
circuit, so that change of potential can be made more rapidly and more
uniformly and thus, influence of electric charge generated by pyroelectric
property of the piezoelectric substrate 1 can be lessened. 25 Potential
difference of the SAW device 10A is    22 DEC 2004 17 produced by electric
charge generated by pyroelectric property of the piezoelectric substrate 1
upon application of heat or strain thereto. In an ordinary state of
manufacture, electric charge is not generated locally but is generated 5
from the SAW device 10A as a whole. Generally, in SAW devices, input and
output electrodes to be connected to 



bumps, etc. have largest areas and electric charge is generated quite
readily from the input and output electrodes. 10 Meanwhile, Figs. 1 and 2
show- the arrangement of the SAW device 10A schematically and do not
illustrate relative ratio of sizes of constituent elements. Therefore. if a
common electrodeportionhaving as large an area aspossibleis providedat
aportion which surrounds a15 functionalportion includingthe comb-shaped
electrode 2and thereflector 3so asto have the input terminalelectrode4b and
theoutputterminal electrode 5b at its center, potential can be equalized by
uniformizing the generated electric charge efficiently and occurrence of 20
electrostatic discharge, etc. can be restrained. Meanwhile, in order to
prevent damage to a device due to electrostatic discharge, there are, for
example, a method in which a narrow interval portion is preliminarily
provided between neighboring electrodes and 25 performs) upon storage of
electric charge to some extent,   22 DEC 2004 18 electrostatic discharge
partially in such a range as to prevent damage to the device and a method
in which nonuniformity itself of potential causing static electricity is
restrained: In the method in which electrostatic discharge 5 is performed
partially, electric discharge is repeated upon storage of electric charge
and thus, it is difficult to obtain a stable state. Meanwhile, in the
method in which nonuniformity itself of potential is. restrained, electric
charge generated from the piezoelectric substrate 1 is not 10 made
nonuniform locally by providing the common electrode portion having as
large the area as possible, so that potential is equalized and thus, the
cause of electrostatic discharge can be removed perpetually. Therefore, in
order to restrain electrostatic 15 discharge, it is more effective to
prevent electrostatic discharge by providing the common electrode portion
having as large the area as possible in order to widen portions of the
equal potential by the comb-shaped electrode 2, the reflector 3 and the
auxiliary electrodes 6a 20 and 6b than to cause electrostatic discharge on
purpose by controlling the interval between the electrodes. From the above,
it is desirable that the number of division of the auxiliary electrodes 6a
and 6b is essentially smaller. However, even in case the electrodes should
be 25 divided due to layout of external terminals, the generated   22 DEC
2004 19 



electric charge can be uniformized efficiently and occurrence of
electrostatic discharge, etc. can be restrained in the arrangement of the
present invention. Meanwhile, in the SAW device 10A, if areas of 5 the
beltlike input terminal lead-out electrode and output terminal lead-out
electrode 4a and 5a are made substantially equal to each other and areas of
the input terminal electrode 4b and the output terminal electrode 5b are
made equal to each other, while the auxiliary electrodes 10 6a and 6b which
are electrically independent of each other and are short-circuited in plane
are disposed equivalently so as to be well balanced as a whole, a location
where a large quantity of electric charge is stored locally can be
eliminated and thus, potential can be made more uniform. 15 Since the
auxiliary electrodes 6a and 6b are disposed equivalently so as to be well
balanced as a whole, electric charge generated in the reflector 3 can be
uniformized even when the reflector 3 is in an electrically open state
relative to the auxiliary electrodes 6a and 6b, so 20 that local potential
difference does not occur and thus) breakdown of the device or
deterioration of electrical characteristics can be eliminated. Meanwhile,
the same effects can be achieved even when a plurality of sets of the
comb-shaped electrode 25 2 and/or the reflector 3 are provided.    22 DEC
2004 20 The SAW device 10A of the present invention is manufactured as
follows. By using a sputtering apparatus (not shown), a metallic thin film
of Ti is formed on a piezoelectric substrate 1 made of LiTaO3 or the like.
Then, 5 a metallic thin film of AI-Sc-Cu or Ti is formed on the metallic
thin film of Ti by using a sputtering apparatus (not shown). Furthermore,
by using a deposition apparatus (not shown)) a metallic thin film of AI is
formed on the input terminal lead-out electrode 4a and the output terminal
lead 10 out electrode 5a. In addition to AI-Sc-Cu and Ti, other metals or
alloys may also be used, in accordance with purposes; as materials of the
metallic thin films formed by sputtering. At least one metallic thin film,
namely, a plurality of the metallic thin films may be laminated on one 15
another in accordance with the purposes and order of lamination of the
metallic thin films may be changed ,in accordance with the purposes. Then,
a resist is coated on the metallic thin film and exposure is performed with
a stepper (not shown) by 20 setting a desired photomask to the resist.
Subsequently, an exposed portion of the resist is developed by using a
developing apparatus (not shown) and an unnecessary portion of the resist
is removed. Furthermore, a desired electrode pattern is formed on the
metallic thin film by 25 using a dry etching apparatus (not shown) or the
Like.  



1 21 22 DEC 2004 After the remaining resist has been removed, resist is
coated on the electrode pattern again and exposure is performed with a
stepper (not shown) by setting a desired photomask to the resist. ,
Subsequently, an 5 exposed portion of the resist is developed by using a
developing apparatus (not shown) and an unnecessary portion of the resist
is removed. Thereafter) a metallic thin film of AI or the like is formed by
using a deposition apparatus (not shown) so as to form a deposited film of
AI 10 on the input terminal electrode 4b and the output terminal electrode
5b and the remaining resist is removed. Meanwhile, in addition to the above
described method of forming the desired electrode pattern, another method,
for example, may be employed in which after a 15 desired metallic thin film
has been formed, the desired electrode pattern is formed on the metallic
thin film at a time by using a dry etching apparatus (not shown). Then, by
using a dicing apparatus (not shown) or the like, the thus obtained article
is cut along dicing lines 20 into a plurality of the SAW devices 10A.
Meanwhile) supposing that "A" denotes a wavelength of an operating
frequency of the SAW device 10A, a width of the auxiliary electrodes 6a and
6b in the electrode pattern employed in the first embodiment is in the 25
range of ~/4 to 100 but may be in other ranges than the   22 DEC 2004 22
above range. Subsequently, the electronic component 40A is assembled by
using the thus obtained SAW device 10A. Fig. 3 is a sectional view of the
electronic component 40A 5 employing the SAW device 10A. "9" is a base
member, "10A" is the SAW device, "11" is a bump, "12" is a pad, "13" is a
lead-out electrode, "14" is a terminal electrode, "15" is a cover and "16"
is a bonding member. The bump 11 made of gold or the like is formed 10 on
the pad 12 of the SAW device 10A. Then, the SAW device 10A formed with the
bump 11 is provided on the base member 9 having the lead-out electrode 13
and the 



terminal electrode 14 preliminarily such that the bump 11 comes into
contact with the lead-out electrode 13, so that 15 the bump 11 is bonded to
the lead-out electrode 13 by ultrasonic wave or the like so as to be
mounted thereon. Thereafter, by using a sealing apparatus (not shown), the
base member 9 having the SAW device 10A and the cover 15 bearing
preliminarily the bonding member 16 20 such as solder are provided so as to
cause the bonding member 16 to confront the base member 9 and are heated
and sealed, so that the electronic component 40A is obtained. In addition
to the above described method of 25 manufacturing the electronic component
40A, another ,   22 DEC 2004 y 23 method, for example, wirebondingmay
beused asnecessary for mounting andgold orbrazing filler metalcontaining
gold, for example,may beused as thebondingmember 16.5. Meanwhile, in
comparisonwith wirebonding,bump bonding can increasearea ofits contactwith
theelectrode to be bonded thereto andtherefore, can raise  bonding
reliability. On the other hand, in case strain produced at the time of bump
bonding remains at the _ 10 electrode held in contact with the bump, the
electrodes may be separated from each other, thus resulting in drop of
bonding reliability contrarily. The present invention has found that when
the metallic thin film is formed by deposition, strain at the time 15 of
bump bonding, electrical corrosion and corrosion at the time of cutting are
less likely to be produced than sputtering. This reason is considered that
sputtering merely piles metallic particles on one another physically, while
in deposition, formation of a thin film having 20 orientation identical
with crystalline orientation strengthens coupling between metallic
particles. Therefore, if at least an uppermost layer of the electrode
brought into contact with the bump is formed by deposition at the time of
bump bonding, reliability of bonding is raised by restraining 25 occurrence
of strain due to bonding and electrical corrosion 



22 DEC 2004 24 due to bonding between different metals can be restrained.
The metallic thin film formed by deposition has better bonding property
relative to the bump when made of softer metal and therefore, is desirably
made of, for example, 5 aluminum or aluminum-copper alloy. Meanwhile, the
same effects can be obtained when an additional layer is formed on the
uppermost layer of the electrode brought into contact with the bump.
Meanwhile, if the electrode is formed by piling pieces made 10 of not less
than one metal, for example, AI, Ti, Cu) Cr and Ni or alloy of these
metals, respectively, withstand power is raised. Thus, if the uppermost
layer of the electrode is formed on a pile of pieces made of a plurality of
the metals, respectively, it is possible to obtain an electrode in which 15
occurrence of bonding strain is restrained and withstand. power is raised.
Meanwhile, in the first embodiment, the auxiliary electrodes 6a and 6b are
split into two portions but may be split into any plural portions. The bump
may be formed at 20 other locations than that indicated in the first
embodiment. Width of the beltlike input terminal lead-out electrode and
output terminal lead-out electrode 4a and 5a may be fixed or variable.
Since the comb-shaped electrode 2 of the thus 25 obtained SAW device 10A is
connected to only the input `    25 22 DEC 2004 terminal lead-out electrode
4a, the input terminal electrode 4b, the output terminal lead-out electrode
5a, the output terminal electrode 5b and the beltlike electrode 18
connecting the comb-shaped electrodes 2, electrical 5 characteristics of
the SAW device 10A can be measured in advance by electrically. connecting a
proper terminal to the SAW device 10A. Namely, since electrical
characteristics of the SAW device 10A can be measured in a wafer state
preliminarily, only conforming articles can be used at a 10 subsequent
process by selecting characteristics prior to dicing of the wafer into a
plurality of the SAW devices 10A. In accordance with the present invention
as is clear from the foregoing, since the comb-shaped electrode 2 and the
reflector 3 are surrounded by the auxiliary 15 electrodes 6a and 6b which
are electrically independent of 



each other and have different widths locally and the uppermost layer of the
electrode brought into contact with the bump at least is formed by
deposition, such effects that the excellent SAW device 10D can be simply
manufactured 20 are gained in which potential produced by pyroelectric
property of the piezoelectric substrate 1 can be uniformized more rapidly
and more simply, bonding property of the electrodes is upgraded, corrosion
due to bonding of different metals is restrained, withstand power is
raised, 25 while breakdown of the device and deterioration of ,   22 DEC
200 26 characteristics due to electrostatic discharge or the like are
eliminated. (Second embodiment) Hereinafter, Claims 1 to 7 and 10 to 15 are
5 described by utilizing a second embodiment of the present invention. Fig.
4 is a top plan view showing an arrangement of an electrode pattern of a
SAW device 10B according to the second embodiment of the present invention.
In Fig. 4, parts identical with those of Fig: 1 in 10 the first embodiment
are designated by identical reference numerals and the detailed description
is abbreviated for the sake of brevity. Meanwhile, Fig. 4 shows an
arrangement of the second embodiment schematically and does not illustrate
relative ratio of respective dimensions. 15 Fig. 4 of the second embodiment
is different from Fig. 1 of the first embodiment in that in Fig. 4, the
reflector 3 is electrically connected to the auxiliary electrodes 6a and 6b
by a plurality of beltlike electrodes 17 and the three comb-shaped
electrodes 2 are provided for each of input 20 and output terminals such
that the two comb-shaped electrodes 2 disposed at opposite ends of the
three comb.shaped electrodes 2 not only are connected to each other by the
beltlike electrode 18 but are each connected to each of the auxiliary
electrodes 6a and 6b by a beltlike electrode 25 2 0 .    27 22 DEC 2004
Namely, in the first embodiment, the reflector 3 is in an electrically open
state relative to the auxiliary electrodes 6a and 6b. On the other hand, in
the second embodiment, the comb-shaped electrode 2, the reflector 3 5 and
the auxiliary electrodes 6a and 6b are electrically connected to one
another by a plurality of the beltlike electrodes 17, 18 and 20. In other
respects, the SAW device 10B and an electronic component 40B (Fig. 3) are
manufactured in the same manner as the first embodiment. 10 In Fig. 4,
since the comb-shaped electrode 2 and the reflector 3 are electrically
connected to the auxiliary electrodes 6a and 6b by a plurality of the
beltlike electrodes 17 and 20 and a plurality of sets of the combshaped
electrodes 2 are electrically connected to each 



15 other by the beltlike electrode 18, electric charge generated in the
comb-shaped electrode 2, the reflector 3, etc. is delivered to the
auxiliary electrodes 6a and 6b via a plurality of the beltlike electrodes
17) 18 and 20, so that potential can be uniformized, as a whole, over the
wide 20 electrodes including the auxiliary electrodes 6a and 6b. Namely,
since the comb-shaped electrode 2 and the reflector 3 are connected to the
auxiliary electrodes 6a and 6b by a plurality of the beltlike electrodes 17
and 20, the wider electrodes including the comb-shaped electrode 2 25 and
the reflector 3 can act as a common electrode, so that `   22 DEC 2004 28
the generated electric charge can be uniformized over a wider area so as to
equalize potential. In addition, by connecting the comb-shaped electrode 2
and the reflector 3 to the wide electrodes, impedance can be reduced in 5
comparison with an electrically open state. Meanwhile, effects gained by
electrically connecting the reflector 3 to the auxiliary electrodes 6a and
6b vary according to design of the electrode pattern. If the electrodes
capable of uniformizing potential can be 10 connected at low impedance, the
electrodes may be linear or planar and the number of the electrodes may be
arbitrary. However, it is more effective that the electrodes are desirably
planar and the number of the electrodes is large. Meanwhile, in case the
reflectors 3 are 15 electrically connected to the auxiliary electrodes 6a
and 6b by lines, it is not preferable that a high-impedance portion is
present in the course of connection paths. Hence, it is desirable that the
line width is constant or becomes smaller towards an outer peripheral
portion. 20 Therefore, in comparison with the first embodiment, since the
comb-shaped electrode 2, the reflector 3 and the auxiliary electrodes 6a
and 6b are connected to one another by a plurality of the beltlike
electrodes 17; 18 and 20, the wider electrodes including the 25 comb-shaped
electrode 2 and the reflector 3 can act as the ,   22 DEC 2004 29 common
electrode, so that the generated electric charge can be uniformized over a
wider area so as to equalize potential. Hence, since influence of potential
due to the generated electric charge can be ,lessened. further, such 5
effects that the excellent SAW device 10B can be simply manufactured are
achieved in which breakdown of the device and deterioration of
characteristics due to electrostatic discharge or the like are eliminated.
Meanwhile) in Fig. 4, "21 a" denotes a ground 10 terminal lead-out
electrode and "21 b" denotes a ground terminal electrode. (Third
embodiment) 



Hereinafter, Claims 1 to 5 and 9 to 15 of the present invention are
described by utilizing a third 15 embodiment of the present invention. Fig.
5 is a top plan view showing an arrangement of an electrode pattern of a
SAW device 10C according to the third embodiment of the present invention.
In Fig. 5, parts identical with those of Fig. 1 in the first embodiment are
designated by identical 20 reference numerals and the detailed description
is abbreviated for the sake of brevity. Fig. 5 of the third embodiment is
different from Fig. 1 of the first embodiment in that in Fig. 5, the
reflector 3 is formed by a meander line and is electrically connected to
the comb-shaped electrode 25 2. Meanwhile, Fig. 5 shows an arrangement of
the third `   22 DEC 2004 30 embodiment schematically and does not
illustrate relative ratio of respective dimensions. Namely, the comb-shaped
electrode 2 and the reflector 3 are set in an electrically open state in
the first 5 embodiment, while the comb-shaped electrode 2 and the reflector
'3 are electrically connected to each other. In other respects, the SAW
device 10C and an electronic component 40C (Fig. 3) are manufactured in the
same manner as the first embodiment. 10 In Fig. 5, a reflector 19 formed by
the meander line is electrically connected to the comb-shaped electrode 2
and signals in use are transmitted therebetween in DC or at low
frequencies. However, in a high-frequency band for operating the SAW device
10C, impedance of the meander 15 line rises and thus, the meander line is
substantially set in an open state relative to the comb-shaped electrode 2.
Meanwhile) since a common electrode portion can be enlarged by electrically
connecting the comb-shaped electrode 2 and the reflector 19 formed by the
meander line, 20 electric charge generated by pyroelectric property of the
piezoelectric substrate 1 can be uniformized over a wider electrode or a
longer electrode as a whole, so that potential difference produced at
respective portions can be lessened. 



Namely, since the reflector 19 formed by the 25 meander line is
electrically connected to the comb-shaped    31 22 DEC 2004 electrode 2,
the comb-shaped electrode 2 and the reflector 3 are set in a substantially
open state in the high-frequency band so as to not only eliminate
malfunctions but enlarge an electrically connected common base, so that
potential 5 difference produced at respective portions is lessened and
thus, occurrence of electrostatic discharge, etc. can be restrained.
Therefore, in comparison with the first embodiment, such effects that the
excellent SAW device 10 10C can be simply manufactured are obtained in
which potential difference produced at respective portions including the
comb-shaped electrode 2 and the reflector 19 can be lessened further and
breakdown of the device and deterioration of characteristics due to
electrostatic 15 discharge or the like are eliminated. (Fourth embodiment)
Hereinafter, Claims 16 to 20 of the present invention are described by
utilizing a fourth embodiment of the present invention, Fig. 6 is a top
plan view showing an 20 arrangement of an electrode pattern of a SAW device
10D according to the fourth embodiment of the present invention and Fig. 7
is a top plan view showing an arrangement of a plurality of the electrode
patterns of Fig. 6 formed on a wafer. Meanwhile, Fig. 8 is a sectional view
showing an 25 electronic component 40D in which the SAW device 10D is    32
22 DEC 2004 sealed in a package) etc. Fig. 6 of the fourth embodiment is
different from Fig. 1 of the first embodiment in that i.n Fig. 6, dicing
lines 28 are provided on the piezoelectric substrate 1 of the SAW 5 device
10D. Meanwhile) Figs. 6 to 8 show an arrangement of the fourth embodiment
schematically and does not illustrate relative ratio of respective
dimensions. 



A piezoelectric substance generates electric charge by pyroelectric
property upon application of heat or 10 strain thereto. In the
piezoelectric substance, if electric charge varies locally, potential
difference is produced so as to induce electrostatic discharge, thereby
resulting in breakdown of a device or deterioration of electrical
characteristics. In order to prevent such a phenomenon, it 15 is effective
to make the potential identical as rapidly as possible by eliminating the
produced potential difference. In order to make the produced potential
identical as much as possible so as to acquire balance of the potential in
the SAW device 10D, the present invention has. 20 found that it is
effective to provide low-impedance portions as widely as possible in a
circuit pattern of the SAW device 10D. Namely, in the electrode pattern of
the SAW device 10D of the present invention, the dicing lines 28 are
provided on the piezoelectric substrate 1 and inside the 25 dicing lines
28, the comb-shaped electrode 2 and a pair of ,   .> 22 DEC 2004 33 the
reflectors 3 are disposed at opposite sides of the comb shaped electrode 2
closely to a propagation direction of a surface wave generated from the
comb-shaped electrode 2 such that the comb-shaped electrode 2 and the
reflectors 3 5 are surrounded by the auxiliary electrodes 6a and 6b. The
auxiliary electrodes 6a and 6b are used as ground electrodes. In each SAW
device 10D, the auxiliary electrodes 6a and 6b are disposed substantially
equivalently, for example, substantially symmetrically with 10 respect to a
point and substantially symmetrically with respect to a plane so as not to
deviate from each other. In addition, the beltlike input terminal lead-out
electrode 4a and the beltlike output terminal lead-out electrode 5a, which
are connected to the comb-shaped electrode 2 are 15 made substantially
equal in area, while the input terminal electrode 4b and the output
terminal electrode 5b, which 



are connected to the input terminal lead-out electrode 4a and the output
terminal lead-out electrode 5a, respectively are provided so as to confront
each other and are made 20 substantially equal in area. Furthermore, the
reflector 3 and the auxiliary electrodes 6a and 6b are set in an
electrically open state so as to have an electrode arrangement in which the
comb-shaped electrodes 2 are connected to each other. by the beltlike
electrode 18. 25 Meanwhile, since the input terminal lead-out   22 DEC 2004
34 electrode 4a and the output terminal lead-out electrode 5a confront each
other so as to have a substantially identical area and the input terminal
electrode 4b and the output terminal electrode 5b confront each other so as
to have a 5 substantially identical area, balance of generated electric
charge can be readily acquired and thus, potential can be made uniform
effectively. However, for example, if these electrodes cannot be provided
so as to confront each other due. to layout of the electrode pattern, the
same effect as 10 those of the case in which the electrodes confront each
other can begained whenthe electrodesare disposed asequivalentlyas
possibleby makingthe electrodessubstantiallysymmetricalwith respectto a
line or substantially symmetrical with respect to' a point. 15 The
auxiliary electrodes 6a and 6b are made as wide as circuit design permits
for minimizing the impedance and uniformizing potential. The auxiliary
electrodes 6a and 6b are apparently different from thin lines in that the
auxiliary electrodes 6a and 6b have different widths locally 20 and have an
expanse in area. Thus, since the comb-shaped electrode 2 and the reflector
3 are surrounded by the auxiliary electrodes 6a and 6b, the auxiliary
electrodes 6a and 6b can be made wider than the thin lines and made smaller
in impedance 



25 between lines and in a plane than the thin lines, so that   1 22 DEC
2004 35 potential produced by storage of electric charge generated by
pyroelectric property of the piezoelectric substrate 1 can be made uniform
rapidly in a wider region than the thin lines. 5 Meanwhile, since the
auxiliary electrodes 6a and 6b are connected to the ground of the external
circuit such as the substrate 1 having the SAW device 10D mounted thereon
so as to be used as ground electrodes of the SAW device 10D, the auxiliary
electrodes 6a and 6b can act as 10 grounds electrically common with a
ground of a larger external circuit, so that change of potential can be
made more rapidly and more uniformly and thus, influence of electric charge
generated by pyroelectric property of the piezoelectric substrate 1 can be
lessened. 15 Potential difference of the SAW device 10D is produced by
electric charge generated by pyroelectric property of the piezoelectric
substrate 1 upon application of heat or strain thereto. In an ordinary
state of manufacture, electric charge is not generated locally but is
generated 20 from the SAW device 10D as a whole. Generally, in SAW devices,
input and output electrodes to be connected to bumps, etc. have largest
areas and a largest electric charge is generated from the input and output
electrodes. Meanwhile, Figs. 6 and 7 show the arrangement 25 of the SAW
device 10D schematically and do not illustrate `   1 22 DEC 2004 36
relative ratio of sizes of constituent elements. Therefore, if a common
electrode portion having as large an area as possible is provided at a
portion which surrounds a functional portion including the comb-shaped 5
electrode 2 and the reflector 3 so as to have the input terminal electrode
4b and the output terminal electrode 5b at its center) potential can be
equalized by uniformizing the 



generated electric charge efficiently and occurrence of electrostatic
discharge) etc, can be restrained. 10 . Meanwhile, in order to prevent
damage to a device due to electrostatic discharge, there are, for example,
a method in which a. narrow interval portion is preliminarily provided
between neighboring electrodes and performs, upon storage of electric
charge to some extent, 15 electrostatic discharge partially in such a range
as to prevent damage to the device and a method in which nonuniformity
itself of potential causing static electricity is restrained. In the method
in which electrostatic discharge is performed partially, electric discharge
is repeated upon 20 storage of electric charge and thus, it is difficult to
obtain a stable state. Meanwhile, in the method in which nonuniformity
itself of potential is restrained, electric charge generated from the
piezoelectric substrate 1 is not made nonuniform locally by providing the
common electrode 25 portion having as large the area as possible, so that
37 22 DEC 2004 potential is equalized and thus, the cause of electrostatic
discharge can be removed perpetually. Therefore, in order to restrain
electrostatic discharge, it is more effective to prevent electrostatic 5
discharge by providing the common electrode portion having as large the
area as possible in order to widen portions of the equal potential by the
comb-shaped electrode 2) the reflector 3 and the auxiliary electrodes 6a
and 6b than to cause electrostatic discharge on purpose by 10 controlling
the interval between the electrodes. From the above, it is desirable that
the number of division of the auxiliary electrodes 6a and 6b is essentially
smaller. However, even in case the electrodes should be divided due to
layout of external terminals, the generated 15 electric charge can be
uniformized efficiently and occurrence of electrostatic discharge, etc. can
be restrained in the arrangement of the present invention. Meanwhile, in
the SAW device 10D, if areas of the beltlike input terminal lead-out
electrode and output 20 terminal lead-out electrode 4a and 5a are made
substantially equal to each other and areas of the input terminal electrode
4b and the output terminal electrode 5b are made equal to each other, while
the auxiliary electrodes 6a and 6b which are electrically independent of
each other 25 and are short-circuited in plane are disposed equivalently `



22 DEC 2004 38 so as to be well balanced as a whole, a location where a
large quantity of electric charge is stored locally can be eliminated and
thus, potential can be made more uniform. Since the auxiliary electrodes 6a
and 6b are 5 disposed equivalently so, as to be well balanced as a whole,
electric charge generated in the SAW device 10D can be uniformized even
when the reflector 3 is in an electrically open state relative to the
auxiliary electrodes 6a and 6b or the dicing lines 28 and the reflector 3
are in an electrically 1,0 open state, so that Focal potential difference
does not occur and . thus, breakdown of the . device or deterioration of
electrical characteristics can be eliminated. Meanwhile, by cutting the
substrate 1 along the dicing lines 28, positioning for cutting can be
performed 15 easily. By providing the electrically short-circuited dicing
lines 28 at an outer peripheral portion of the SAW device 10D, generated
electric charge can be uniformized effectively. Meanwhile, the same effects
can be achieved 20 even when a plurality of sets of the comb-shaped
electrode 2 and/or the reflector 3 are provided. The SAW device 10D of the
present invention is manufactured as follows. By using a sputtering
apparatus (not shown), a metallic thin film of Ti is formed on a 25
piezoelectric substrate 1 made of LiTa03 or the like. Then,  



1 39 22 DEC 2004 a metallic thin film of AI-Sc-Cu or Ti is formed on the
metallic thin film of Ti by using a sputtering apparatus (not shown). In
addition to AI-Sc-Cu and Ti, other metals or alloys may also be. used, in
accordance with purposes, as 5 materials of the metallic thin films formed
by sputtering. At least one metallic thin film, namely, a plurality of the
metallic thin films may be laminated on one another in accordance with the
purposes and order of lamination of the metallic thin films may be changed
in accordance with the 10 purposes. Then, a resist is coated on the
metallic thin film and exposure is performed with a stepper (not shown) by
setting a desired photomask to the resist. Subsequently, an exposed portion
of the resist is developed by using a 15 developing apparatus (not shown)
and an unnecessary portion of the resist is removed. Furthermore) a desired
electrode pattern is formed on the metallic thin film by using a dry
etching apparatus (not shown) or the like. After the remaining resist has.
been removed, 20 resist is coated on the electrode pattern again and
exposure is performed with a stepper (not shown) by setting a desired
photomask to the resist. Subsequently, an exposed portion of the resist is
developed by using a developing apparatus (not shown) and an unnecessary 25
portion of the resist is removed. Thereafter, a metallic thin ,    40 22
DEC 2004 film of AI or the like is formed by using a deposition apparatus
(not shown) so as to form a deposited film of AI on the input terminal
electrode 4b and the output terminal electrode 5b and the remaining resist
is removed. 5 In addition to the input terminal electrode 4b and the output
terminal electrode 5b, the deposited film of AI may also be formed as
necessary on other portions, for example, the input terminal lead-out
electrode 4a, the output terminal lead-out electrode 5a and the auxiliary
10 electrode 6 short-circuited in a shape of a frame. Meanwhile, in
addition to the above described 



methodof forming the desiredelectrode pattern,anothermethod,for example,
may beemployed in whichafter adesiredmetallic thin film hasbeen formed,
thedesired 15 electrode pattern is formed on the metallic thin film at a
time by using a dry etching apparatus (not shown). Then, by using a dicing
apparatus (not shown) or the like, the thus obtained article is cut along
the dicing lines 28 into a plurality of the SAW ,devices 1 OD. 20
Meanwhile) supposing that "~" denotes a wavelength of an operating
frequency of the SAW device 10D, a width of the auxiliary electrodes 6a and
6b in the electrode pattern employed in the first embodiment is in the
range of A14 to 100A but may be in other ranges than the 25 above range.
v 1 41 22 DEC 2004 Subsequently, the electronic component 40D is assembled
by using the thus obtained SAW device 10D as shown in Fig. 8. In the same
manner as Fig. 3, the electronic component 40D of Fig. 8 includes a base
member 5 9, the SAW device 10D, the bump 11, the pad 12, the leadout
electrode 13, the terminal electrode 14) the cover 15 and the bonding
member 16. The bump 11 made of gold or the like is formed on the pad 12 of
the SAW device 10D. Then, the SAW 10 device 10D formed with the bump 11 is
provided on the base member 9 having the lead-out electrode 13 and the
terminal electrode 14 preliminarily such that the bump 11 comes into
contact with the lead-out electrode 13, so that the bump 11 is bonded to
the lead-out electrode 13 by 15 ultrasonic wave or the like so as to be
mounted thereon. Thereafter, by using a sealing apparatus (not shown), the
base member 9 having the SAW device 10D and the cover 15 bearing
preliminarily the bonding member 16 such as solder are provided so as to
cause the bonding 20 member 16 to confront the base member 9 and are heated
and sealed, so that the electronic component 40D is obtained. In addition
to the above described method of manufacturing the electronic component
40D, another 



25 method, for example, wire bonding may be used as    22 DEC 2004 42
necessary for connection to an external terminal and gold or brazing filler
metal containing gold, for example, may be used as the bonding member 16.
Meanwhile) in comparison with wire bonding, 5 bump bonding can increase
area of its contact with the electrode to be bonded thereto and therefore,
can raise bonding reliability. On the other hand, in case strain produced
at the time of bump bonding remains at the electrode held in contact with
the bump, the electrodes may 10 be separated from each other, thus
resulting in drop of bonding reliability contrarily. The present invention
has found that when the metallic thin film is formed by deposition, strain
at the time of bump bonding, electrical corrosion and corrosion at the 15
time of cutting are less likely to be produced than sputtering. This reason
is considered that sputtering merely piles metallic particles on one
another physically, while in deposition, formation of a thin film having
orientation identical with crystalline orientation strengthens 20 coupling
between metallic particles. Therefore, if at least an uppermost layer of
the electrode brought into contact with the bump is formed by deposition at
the time of bump bonding, reliability of bonding is raised by restraining
occurrence of strain die to bonding and electrical corrosion 25 due to
bonding between different metals can be restrained. `   



22 DEC 2004 43 The metallic thin film formed by deposition has better
bonding property relative to the bump when made of softer metal and
therefore, is desirably made of, for example, aluminum or aluminum-copper
alloy. 5 Meanwhile, the same effects can be obtained when an additional
layer is formed on the uppermost layer of the electrode brought into
contact with the bump. Meanwhile, if the electrode is formed by piling
pieces made of not less than one metal, for example, AI, Ti) Cu, Cr and 10
Ni or alloy of these metals; respectively) withstand power is raised. Thus,
if the uppermost layer of the electrode is formed on a pile of pieces made
of a plurality of the metals, respectively, it is possible to obtain an
electrode in which occurrence of bonding strain is restrained and withstand
15 power is raised. Meanwhile, in the fourth embodiment, the auxiliary
electrodes 6a and 6b are split into two portions but may be split into any
plural portions. The bump may be formed at other locations than that
indicated in the fourth 20 embodiment. Width of the beltlike input terminal
lead-out electrode and output terminal lead-out electrode 4a and 5a may be
fixed or variable. Since hot terminals of the thus obtained SAW device 10D,
for example, the input terminal lead-out 25 electrode 4a, the output
terminal lead-out electrode 5a, the    44 22 DEC 2004 input terminal
electrode 4b, the output terminal electrode 5b and the beltlike electrode
18 are not connected to the dicing lines 28, the hot terminals are
electrically dependent of the dicing lines 28, so that electrical
characteristics of 5 the SAW device 10D can be beforehand measured by
electrically connecting the terminals to a necessary electrode. Namely,
since electrical characteristics of the SAW device 10D can be measured in a
wafer state preliminarily, the electronic component 40D can be 10 assembled
by using only conforming articles at a subsequent process by selecting
characteristics prior to dicing of the wafer into a plurality of the SAW
devices 10D. In accordance with the present invention as is clear from the
foregoing, since inside the dicing lines 28, 15 the comb-shaped electrode 2
and the reflector 3 are surrounded by the auxiliary electrodes 6a and 6b
which are electrically independent of each other and have different widths
locally and the uppermost layer of the electrode brought into contact with
the bump at least is formed by 20. deposition, such effects that the
excellent SAW device 10D can be simply manufactured are gained in which
potential produced by pyroelectric property of the piezoelectric substrate
1 can be uniformized more rapidly and more simply, bonding property of the
electrodes is upgraded) 25 corrosion due to bonding of different metals is
restrained,  



22 DE C 2004 45 withstand power is raised and breakdown of the device and
deterioration of characteristics due to electrostatic discharge or the
.like are eliminated. (Fifth embodiment) 5 Fig. 9 is a top plan view
showing an arrangement of an electrode pattern of a SAW device 10E
according to a fifth embodiment of the present invention. In Fig. 9, parts
identical with those of Fig. 6 in the fourth embodiment are designated by
identical reference numerals and the detailed 10 description is abbreviated
for the sake of brevity. Meanwhile) Fig. 9 shows an arrangement of the
fifth embodiment schematically and does not illustrate relative ratio of
respective dimensions. Fig. 9 of the fifth embodiment is different from 15
Fig. 6 of the fourth embodiment in that in Fig. 9, the reflector 3 is in an
electrically open, state relative to the auxiliary electrodes 6a and 6b and
the three comb-shaped electrodes 2 are provided for each of input and
output terminals such that the two comb-shaped electrodes 2 20 disposed at
opposite ends of the three comb-shaped electrodes 2 not only are connected
to each other by the beltlike electrode 18 but are each connected to each
of the auxiliary electrodes 6a and 6b electrically by the beltlike
electrode 20. 25 Namely, in the fourth embodiment, the comb    22 DEC 2004
46 shaped electrode 2 is in an electrically open state relative to the
auxiliary electrodes 6a and 6b, while in the fifth embodiment, the three
comb-shaped electrodes 2 are provided for each of input and output
terminals such that 5 the two comb-shaped electrodes 2 disposed at opposite
ends of the three comb-shaped electrodes 2 not only are each connected to
each of the auxiliary electrodes 6a and 6b electrically by the beltlike
electrode 20 but are connected to each other by the beltlike electrode 18.
The 10 SAW device 10E and an electronic component 40E (Fig. 8) are
manufactured in the same manner as the fourth embodiment except for the
above points. In Fig. 9, since a corresponding one of the combshaped
electrodes 2 is electrically connected to each of the 15 auxiliary
electrodes 6a and 6b by the beltlike electrode 20 and a plurality of sets
of the comb-shaped electrodes 2 are electrically connected. to each other
by the beltlike electrode 18, electric charge generated in the comb-shaped
electrodes 2, etc. is delivered to the auxiliary electrodes 6a 20 and 6b
through the beltlike electrodes 20, so that potential can be uniformized,
as a whole, over the wider electrodes including the auxiliary electrodes 6a
and 6b. 



Namely) since the two comb-shaped electrodes 2 disposed at the opposite
ends of the three comb-shaped 25 electrodes 2 are connected to the
auxiliary electrodes 6a `   22 D E C 2004 47 and 6b by the beltlike
electrodes 20, the wider electrodes can be used as a common electrode; so
that the generated electric charge can be uniformized over a wider area
including the comb-shaped electrodes 2 so as to equalize 5 potential. In
addition) by connecting the comb-shaped electrodes 2 to the auxiliary
electrodes 6a and 6b by the wide electrodes, impedance can be lessened in
comparison with an electrically open state, so that electrostatic discharge
is least likely to happen. 10 Meanwhile, effects gained by electrically
connecting the comb-shaped electrodes 2 to the auxiliary electrodes 6a and
6b vary according to design of the electrode pattern. If the electrodes
capable of uniformizing potential can be connected at low impedance, the 15
electrodes may be linear or planar and the number of the electrodes may be
arbitrary. However, it is more effective that the electrodes are desirably
planar and the number of the electrodes is large. Meanwhile) in case the
comb-shaped electrodes 2 20 are electrically connected to the auxiliary
electrodes 6a and 6b by lines) it is not preferable that a high-impedance
portion is present in the course of connection paths: Hence, it is
desirable that the line width is constant or becomes smaller towards an
outer peripheral portion. Generally, in 25 design of the electrode pattern,
since the dicing lines are  



22 DEC 2004 48 made thinnest, it is desirable that the lines for connecting
the comb-shaped electrodes 2 to the auxiliary electrodes 6a and 6b are at
least as thin as or thicker than the dicing lines 28. 5 Therefore, in
comparison with the fourth embodiment, since the wider electrodes including
the combshaped electrodes 2 can be used as a common electrode) the
generated electric charge can be uniformized over a wider area so as to
equalize potential, so that. the excellent 10 SAW device 10E can be simply
manufactured in which breakdown of the device and deterioration of
characteristics due to electrostatic discharge or the like are eliminated.
In Fig. 9, "31 a" denotes a ground lead-out electrode and "31 b" denotes a
ground electrode. 15 (Sixth embodiment} Fig. 10 is a top plan view showing
an arrangement of an electrode pattern of a SAW device 10F according to a
sixth embodiment of the present invention. In Fig. 10, parts identical with
those of Fig. 6 in the fourth 20 embodiment are designated by identical
reference numerals and the detailed description is abbreviated for the sake
of brevity. Meanwhile, Fig. 10 shows an arrangement of the sixth embodiment
schematically and does not illustrate relative ratio of respective
dimensions. 25 Fig. 10 of the sixth embodiment is different from   22 DEC
2004 49 Fig. 6 of the fourth embodiment in that in Fig. 10, the reflector 3
is in an electrically open state relative to the auxiliary electrodes 6a
and 6b, the three comb-shaped electrodes 2 are provided for each of input
and output 5 terminals such that the two comb-shaped electrodes 2 disposed
at opposite ends of the three comb-shaped electrodes 2 not only are
connected to each other by the beltlike electrode 18 but are each connected
to each of the auxiliary electrodes 6a and 6b electrically by the beltlike
10 electrode 20 and the auxiliary electrodes 6a and 6b are electrically
connected to the dicing lines 28 by beltlike 



electrodes 22. Namely, in the fourth embodiment, the reflector 3 is in an
electrically open state relative to the auxiliary 15 electrodes 6a and 6b,
while in the sixth embodiment, the three comb-shaped electrodes 2 are
provided for each of. input and output terminals such that the two
comb-shaped electrodes 2 disposed at opposite ends of the three comb shaped
electrodes 2 not only are each connected to each of 20 the auxiliary
electrodes 6a and 6b electrically by the beltlike electrode 20 but are
connected to each other by the beltlike electrode 18 and the dicing lines
28 are electrically connected to the auxiliary electrodes 6a and 6b by the
beltlike electrodes 22. The SAW device 10F and an 25 electronic component
40F (Fig. 8) are manufactured in the    50 22 DEC 2004 same manner as the
fourth embodiment except for the above. points. In Fig. 10, since the
dicing lines 28 are electrically connected to the auxiliary electrodes 6a
and 6b 5 by the beltlike electrodes 22, electric charge generated in the
piezoelectric substrate 1 can be uniformized, as a whole, over the
electrodes including the auxiliary electrodes 6a and 6b and the dicing
lines 28 so as to equalize potential. 10 Namely, since the dicing lines 28
are electrically connected to the auxiliary electrodes 6a and 6b by the
beltlike electrodes 22, the wider electrodes including the dicing lines 28
can be' used as a common electrode, so that the electric charge generated
in the piezoelectric substrate 15 1 can be uniformized over a wider area
including the combshap.ed electrodes 2 so as to equalize potential. In
addition, by connecting the dicing lines 28 to the auxiliary electrodes 6a
and 6b by the wide electrodes, impedance can be lessened in comparison with
an electrically open 20 state, so that electrostatic discharge is least
likely to happen. Meanwhile, effects gained by electrically connecting the
dicing lines 28 to the auxiliary electrodes 6a and 6b vary according to
design of the electrode pattern. If 



25 the electrodes capable of uniformizing potential can be   22 DEC 2004 51
connected at low impedance, the electrodes may be linear or planar and the
number of the electrodes may be arbitrary. However, it is more effective
that the electrodes are desirably planar and the number of the electrodes
is large. 5 Meanwhile, in case the dicing lines 28 are electrically
connected to the auxiliary electrodes 6a and 6b by lines, it is' not
preferable that a high-impedance portion is present in the course of
connection paths. Hence, it is desirable that the line. width becomes
smaller towards an 10 outer peripheral portion. Generally, in design of the
electrode pattern, since the dicing lines 28 are made thinnest, it is
desirable that the lines for connecting the dicing lines 28 to the
auxiliary electrodes 6a and 6b are at least as thin as or thicker than the
dicing lines 28. 15 Therefore, in comparison with the fourth embodiment,
since the three comb-shaped electrodes 2 are provided such that the two
comb-shaped electrodes 2 disposed at opposite ends of the three comb-shaped
electrodes 2, the auxiliary electrodes 6a and 6b and . the 20 dicing lines
28 are connected to one another electrically by the beltlike electrodes 18,
20 and 22, the wider electrodes can be used as a common electrode. Hence,
since influence of potential exerted by electric charge generated at
respective portions can be lessened further, the 25 excellent SAW device
10F can be simply manufactured in    22 DEC 2004 52 which breakdown of the
device and deterioration of characteristics due to electrostatic discharge
or the like are eliminated. (Seventh embodiment) 5 Fig. 11 is a top plan
view showing an arrangement of an electrode pattern of a SAW device 10G
according to a seventh embodiment of the present invention. In Fig. 11,
parts identical with those of Fig. 6 in the fourth embodiment are
designated by identical reference numerals 10 and the detailed description
is abbreviated for the sake of brevity. Meanwhile, Fig. 11 shows an
arrangement of the seventh embodiment schematically and does not illustrate



relative ratio of respective dimensions. Fig. 11 of the seventh embodiment
is different 15 from Fig. 6 of the fourth embodiment in that in Fig. 11,
the three comb-shaped electrodes 2 are provided for each of input and
output terminals such that the two comb-shaped electrodes 2 disposed at
opposite ends of the three combshaped electrodes 2 not only are each
connected to each of 20 the auxiliary electrodes 6a and 6b electrically by
the beltlike electrode 20 but are connected to each other by the beltlike
electrode 18, the reflector 3 is electrically connected to the auxiliary
electrodes 6a and 6b by the beltlike electrodes 17 and the dicing lines 28
are provided 25 outside the comb-shaped electrode 2 and the reflector 3 so
y 22 DEC 2004 53 as to be electrically connected to the auxiliary
electrodes 6a and 6b by the beltlike electrodes 22. Namely) in the fourth
embodiment, the combshaped electrode 2, the reflector 3 and the dicing
lines 28 5 are in an electrically open state, while in the seventh
embodiment, the dicing lines 28, the auxiliary electrodes 6a and 6b, the
two comb-shaped electrodes 2 disposed at the opposite ends of the three
comb-shaped electrodes 2 and the reflector 3 are electrically connected to
one another by 10 the beltlike electrodes 17, 18, 20 and 22. The SAW device
10G and an electronic component 40G (Fig. 8) are manufactured in the same
manner as the fourth embodiment except for the above points. In Fig. 1 1 ,
since the dicing lines 28, the auxiliary 15 electrodes 6a and 6b, the two
comb-shaped electrodes 2 disposed at the opposite ends of the three
comb-shaped electrodes 2 and the reflector 3 are electrically connected to
one another by the beltlike electrodes 17, 18, 20 and 22, electric charge
generated in the piezoelectric substrate 1 20 can be uniformized over the
whole electrodes including .the two comb-shaped electrodes disposed at the
opposite ends of the three comb-shaped electrodes 2, the reflector 3, the
auxiliary electrodes 6a and 6b and the dicing lines 28 so as to equalize
potential. 25 Namely, since the dicing lines 28, the auxiliary  



22 DEC 2004 54 electrodes 6a and 6b, the two comb-shaped electrodes 2
disposed at the opposite ends of the three comb-shaped electrodes 2 and the
reflector 3 are electrically connected to one another by the beltlike
electrodes 17) 18, 20 and 22, 5 not only electric charge can be
uniformized, as a whole, over the wider electrodes including the dicing
lines 28, the auxiliary electrodes 6a and 6b, the two comb-shaped
electrodes 2 disposed at the opposite ends of the three comb-shaped
electrodes 2 and the reflector 3 so as to 10 reduce potential difference
but impedance between common electrodes can be lessened in comparison with
an electrically open state. Meanwhile, effects gained by electrically
connecting the dicing lines 28, the auxiliary electrodes 6a 15 and 6b, the
two comb-shaped electrodes 2 disposed at the opposite ends of the three
comb-shaped electrodes 2 and the reflector 3 vary according to design of
the electrode pattern. If the electrodes capable of uniformizing potential
can be connected at low impedance, the electrodes may be 20 linear or
planar and the number of the electrodes may be arbitrary. However, it is
more effective that the electrodes are desirably planar and the number of
the electrodes is large. Therefore, in comparison with the fourth 25
embodiment, since the two comb-shaped electrodes 2   22 DEC 2004 55 



disposed at the opposite ends of the three comb-shaped electrodes 2, the
reflector 3, the auxiliary electrodes 6a and 6b and the dicing lines 28 are
electrically connected to one another, the wider electrodes can be used as
a common 5 electrode. Hence, since potential difference produced at
respective portions can be lessened further, the excellent SAW device 10G
can be simply manufactured in which breakdown of the device and
deterioration of characteristics due to electrostatic discharge or the like
are eliminated. 10 (Eighth embodiment) Fig. 12 is a top plan view showing
an arrangement of an electrode pattern of a SAW device, 10H according to an
eighth embodiment of the present invention. In Fig. 12, parts identical
with those of Fig. 6 in the fourth 15 embodiment are designated by
identical reference numerals and the detailed description is abbreviated
for the sake of brevity. Meanwhile) Fig. 12 shows an arrangement of the
eighth embodiment schematically and does not illustrate relative ratio of
respective dimensions. 20 Fig. 12 of the eighth embodiment is different
from Fig. 6 of the fourth embodiment in that in Fig. 12, the reflector is
formed by a meander Fine and is electrically connected to the comb-shaped
electrode 2. Namely, in the fourth embodiment, the comb 25 shaped electrode
2 and the reflector 3 are in an electrically   22 DEC 204 56 open state,
while in the eighth embodiment, the combshaped electrode 2 and the
reflector 19 formed by the meander line are electrically connected to each
other and the dicing lines 28 are provided outside the auxiliary 5
electrodes 6a and 6b. The SAW device 10H and an 



electronic component 40H (Fig. 8) are manufactured in the same manner as
the fourth embodiment except for the above points. In Fig. 12, the
reflector 19 formed by the 10 meander line is electrically connected to the
comb-shaped electrode 2 and signals in use are transmitted therebetween in
DC or at low frequencies. However, in a high-frequency band for operating
the SAW device 10H, impedance of the meander line rises and thus, the
meander line is 15 substantially set . in an open state relative to the
comb shaped electrode 2. Meanwhile, since a common electrode portion can be
enlarged by electrically connecting the comb-shaped electrode 2 and the
reflector 19 formed by the meander line, 20 electric charge generated by
pyroelectric property of the piezoelectric substrate 1 can be uniformized
over a wider electrode or a longer electrode as a whole, so that potential
difference produced. at respective portions can be lessened. Namely, since
the reflector 19 formed by the 25 meander line is electrically connected to
the comb-shaped   22 DEC 2004 57 electrode 2, the reflector 19 and the
comb-shaped electrode 2 are set in a substantially open state at operating
frequency so as to not only eliminate malfunctions but enlarge an
electrically connected common electrode portion, 5 so .that electric charge
generated in the piezoelectric substrate 1 can be uniformized over the
whole electrodes including the reflector 19 and the comb-shaped electrode 2
so as to equalize potential. Meanwhile, the auxiliary electrodes 6a and 6b
10 and the dicing lines 28 may be electrically connected to each other by
at least one linear or beltlike electrode such that a common electrode for
uniformizing produced potential is further enlarged. Therefore, in
comparison with the fourth 15 embodiment, since the reflector 19 formed by
the meander line is electrically connected to the comb-shaped electrode 2,
the reflector 19 and the comb-shaped electrode 2 are set in a substantially
open state at operating frequency so as to not only eliminate malfunctions
but enlarge an 20 electrically connected common electrode portion, so that
electric charge generated in the piezoelectric substrate 1 can be
uniformized over the whole electrodes including the reflector 19 and the
comb-shaped electrode 2 so as to equalize potential. Hence, since potential
difference 



25 produced at respective portions can be lessened further,    22 DEC 2004
58 the excellent SAW device 10H can be simply manufactured in which
breakdown of the device and deterioration of characteristics due to
electrostatic discharge or the like are eliminated. 5 In accordance with
the first to third embodiments of the present invention as is clear from
the foregoing description, since the comb-shaped electrode and the
reflector are surrounded by the auxiliary electrodes, potential produced by
pyroelectric property of the 10 piezoelectric substrate can be uniformized
more rapidly and more simply even after the wafer has been cut into a
plurality of the SAW devices, so that the excellent SAW device can be
manufactured simply in which breakdown of the device and deterioration of
characteristics due to 15 electrostatic discharge or the like are
eliminated. Meanwhile, in accordance with the fourth to eighth embodiments
of the present invention, since the comb-shaped electrode and the reflector
are surrounded by the. auxiliary electrodes inside the dicing lines,
potential 20 produced by pyroelectric property of the piezoelectric
substrate can be uniformized more rapidly and more simply even after the
wafer has been cut into a plurality of the SAW devices, so that the
excellent SAW device can be manufactured simply in which breakdown of the
device and 25 deterioration of characteristics due to electrostatic    59
discharge or the like are eliminated. 22 DEC 2004   22 DEC 2004 60 CLAIMS 



1. A surface acoustic wave (SAW) device comprising: a) first and second
comb-shaped electrodes which are arranged on a piezoelectric substrate in a
direction substantially orthogonal to a s propagation direction of a
surface wave; b) a pair of first reflectors which are respectively,
disposed at opposite sides of the first comb-shaped electrode in the
propagation direction of the surface wave; c) a pair of second reflectors
which are, respectively, disposed at opposite to sides of the second
comb-shaped electrode in the propagation direction of the surface wave; and
d) a plurality of auxiliary electrodes for surrounding the first and second
comb shaped electrodes, the first reflectors and the second reflectors,
which are electrically independent of each other and have different widths
locally. 15 2. A SAW device as claimed in Claim 1, wherein the auxiliary
electrodes are each used as a ground electrode. 3. A SAW device as claimed
in Claim 1, wherein the auxiliary electrodes are 2o disposed substantially
equivalently. 4. A SAW device as claimed in Claim 1, further comprising: a
beltlike input terminal lead-out electrode and a beltlike output terminal
lead out electrode which are, respectively, connected to the first and
second comb   



22 DEC 2004 61 shaped electrodes in the direction substantially orthogonal
to the propagation direction of the surface wave; an input terminal
electrode which is connected to the input terminal lead-out electrode; and
s an output terminal electrode which is connected to the output terminal
lead-out electrode. 5. A SAW device as claimed in Claim 4, wherein the
input terminal lead-out electrode and the input terminal electrode are)
respectively, disposed to opposite to the output terminal lead-out
electrode and the output terminal electrode in the direction substantially
orthogonal to the propagation direction of the surface wave; wherein the
input terminal lead-out electrode and the output terminal lead out
electrode are made substantially equal in area, while the input terminal is
electrode and the output terminal electrode are made substantially equal in
area. 6. A SAW device as claimed in Claim 1, wherein at least a portion of
the reflector is electrically connected to the auxiliary electrodes. 20 7.
A SAW device as claimed in Claim 6, wherein the reflector is electrically
connected to each of the auxiliary electrode by a linear or beltlike
electrode. 



22 DEC 2004 62 8. A SAW device as claimed in Claim 1, wherein the reflector
is set in an electrically open state relative to the auxiliary electrodes.
9. A SAW device as claimed in Claim 1, wherein the reflector is formed by a
s meander line and is electrically connected to the comb-shaped electrode.
10. A method of manufacturing a surface acoustic wave (SAW) device, in
which after a metallic thin film clad on a piezoelectric substrate has been
etched so as to form a plurality of predetermined electrode patterns, the
io substrate is cut into a plurality of the SAW devices, the method
comprising the steps of: a) providing on the substrate a first and a second
comb-shaped electrodes which are arranged on a piezoelectric substrate in a
direction substantially orthogonal to a propagation direction of a surface
wave; is b) a pair of first reflectors which are respectively, disposed at
opposite sides of the first comb-shaped electrode in the propagation
direction of the surface wave; c) a pair of second reflectors which are,
respectively, disposed at opposite sides of the second comb-shaped
electrode in the propagation direction of 2o the surface wave; and d) a
plurality of auxiliary electrodes for surrounding the first and second comb



shaped electrodes and the first reflectors and the second reflectors, which
are electrically independent of each other and have different widths
locally, e) an input terminal electrode,   22 DEC 2004 63 f) an input
terminal lead-out electrode, g) an output terminal electrode, h) an output
terminal lead-out electrode; and i) the input terminal lead-out electrode
and output terminal lead-out electrode s are, respectively, connected to
the first and second comb-shaped electrodes in the direction substantially
orthogonal to the propagation direction of the surface wave j) cutting the
substrate along portions between neighboring ones of the auxiliary
electrodes. io 11 ) A method of manufacturing a surface acoustic wave (SAW)
device, in which after a metallic thin film clad on a piezoelectric
substrate has been etched so as to predeterminately form a) first and
second comb-shaped electrodes which are arranged on a is piezoelectric
substrate in a direction substantially orthogonal to a propagation
direction of a surface wave; 



b) a pair of first reflectors which are respectively, disposed at opposite
sides of the first comb-shaped electrode in the propagation direction of
the surface wave; 2o c) a pair of second reflectors which are,
respectively, disposed at opposite sides of the second comb-shaped
electrode in the propagation direction of the surface wave; and d) an input
terminal electrode, e) an input terminal lead-out electrode,   22 DEC 2004
64 f) an output terminal electrode, g) an output terminal lead-out
electrode, h) the input terminal lead-out electrode and output terminal
lead-out electrode are, respectively, connected to the first and second
comb-shaped electrodes s in the direction substantially orthogonal to the
propagation direction of the surface wave i) a plurality of auxiliary
electrodes for surrounding the first and second comb shaped electrodes and
the pairs of first and second reflectors, which are electrically
independent of each other and have different widths locally, the io
substrate is cut along portions between neighboring ones of the auxiliary
electrodes, 



j) wherein at least an uppermost layer of the input terminal electrode, the
output terminal electrode and the auxiliary electrodes is formed by
deposition. is 12. A method as claimed in Claim 11, wherein the uppermost
layer is made of a soft material. 13.A method as claimed in Claim 12,
wherein the soft material is aluminum or 2o an aluminum alloy. 14.A method
as claimed in Claim 11, wherein the first and second comb shaped
electrodes, the pairs of first and second reflectors, the input terminal
electrode, the input terminal lead-out electrode, the output   22 DEC 2004
65 terminal electrode, the output terminal lead-out electrode and the
auxiliary electrodes is formed by a pile of metal pieces made of one kind
or a plurality of kinds of metal. s 15. An electrode component comprising:
a surface acoustic wave (SAW) device including a) a first and a second
comb-shaped electrodes which are arranged on a piezoelectric substrate in a
direction substantially orthogonal to a propagation direction of a surface
wave; 



io b) a pair of first reflectors which are respectively, disposed at
opposite sides of the first comb-shaped electrode in the propagation
direction of the surface wave; c) a pair of second reflectors which are,
respectively, disposed at opposite sides of the second comb-shaped
electrode in the propagation direction of is the surface wave; and d) a
plurality of auxiliary electrodes for surrounding the comb-shaped electrode
and the reflector, which are electrically independent of each other and
have different widths locally e) a beltlike input terminal lead-out
electrode and a beltlike output terminal 20 lead-out electrode which are,
respectively, connected to the first and second comb-shaped electrodes in
the direction substantially orthogonal to the propagation direction of the
surface wave;   22 DEC 2004 66 f) an input terminal electrode electrically
connected to the input terminal lead out electrode and an output terminal
electrode electrically connected to the output terminal lead-out electrode;
and g) a base member which has the SAW device mounted thereon and is
sealed. s 16.A method of manufacturing a surface acoustic wave (SAW)
device, in which 



after a metallic thin film clad on a piezoelectric substrate has been
etched so as to form a plurality of predetermined electrode patterns, the
substrate is cut into a plurality of the SAW devices, the method comprising
the steps io of: a) providing a dicing line on the substrate and inside the
dicing line, b) a first and a second comb-shaped electrodes which are
arranged on a piezoelectric substrate in a direction substantially
orthogonal to a propagation direction of a surface wave; is c) a pair of
first reflectors which are respectively, disposed at opposite sides of the
first comb-shaped electrode in the propagation direction of the surface
wave; d) a pair of second reflectors which are, respectively, disposed at
opposite sides of the second comb-shaped electrode in the propagation
direction of 2o the surface wave; e) a plurality of auxiliary electrodes
for surrounding the comb-shaped electrodes and the reflectors, which are
electrically independent of each other and have different widths locally,
f) an input terminal electrode,   22 DEC 2004 67 g) an input terminal
lead-out electrode, 



h) an output terminal electrode; i) an output terminal lead-out electrode;
and j) the input terminal lead-out electrode and output terminal lead-out
electrode s are, respectively, connected to the first and second
comb-shaped electrodes in the direction substantially orthogonal to the
propagation direction of the surface wave k) cutting the substrate along
the dicing line. io 17. A method of manufacturing a surface acoustic wave
(SAW) device, in which after a metallic thin film clad on a piezoelectric
substrate has been etched so as to predeterminately form a) a dicing line,
b) first and second comb-shaped electrodes which are arranged on a is
piezoelectric substrate in a direction substantially orthogonal to a
propagation direction of a surface wave; c) a pair of first reflectors
which are respectively, disposed at opposite sides of the first comb-shaped
electrode in the propagation direction of the surface wave; 2o d) a pair of
second reflectors which are, respectively, disposed at opposite sides of
the second comb-shaped electrode in the propagation direction of the
surface wave; e) an input terminal electrode, f) an input terminal lead-out
electrode,  



22 DEC 2004 68 g) an output terminal electrode, h) an output terminal
lead-out electrode, i) the input terminal lead-out electrode and output
terminal lead-out electrode are, respectively, connected to the first and
second comb-shaped electrodes s in the direction substantially orthogonal
to the propagation direction of the surface wave j) a plurality of
auxiliary electrodes for surrounding the comb-shaped electrodes and the
reflectors, which are electrically independent of each other and have
different widths locally, the substrate is cut along the dicing io line, k)
wherein at least an uppermost layer of at least one of the input terminal
electrode, the input terminal lead-out electrode, the output terminal
electrode, the output terminal lead-out electrode and the auxiliary
electrodes is formed by deposition. is 18. A method as claimed in Claim 17,
wherein the uppermost layer is made of a soft material. 19. A method as
claimed in Clam 18, wherein the soft material is aluminum or 2o an aluminum
alloy. 20. A method as claimed in Claim 17, wherein each of the first and
second 



comb-shaped electrodes, the pairs of first and second reflectors, the input
terminal lead-out electrode, the output terminal lead-out electrode and the
22 DEC 2004 69 auxiliary electrodes is formed by a pile of metal pieces
made of one kind or a plurality of kinds of metal. 21. A surface acoustic
wave (SAW) device comprising: s a) a comb-shaped electrode which is
provided on a piezoelectric substrate b) a reflector which is provided on
the piezoelectric substrate closely to a propagation direction of a surface
wave generated from the comb-shaped electrode; and c) a plurality of
auxiliary electrodes for surrounding the comb-shaped electrode, io and the
reflector) which are electrically independent of each other and have
different widths locally; wherein d) potential difference between localised
points in the SAW device is uniformised over the auxiliary electrodes;
whereby e) static discharge is prevented is
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