25 August 2005 -1- DESCRI PTI ON METHOD FOR MANUFACTURI NG A SURFACE ACOUSTI C
WAVE DEVI CE, AND TESTER BACKGROUND OF THE I NVENTION 1. Field of the
I nvention The present invention relates to an inspection nethod for a
manufacturing process of a surface acoustic wave devi ce usetf AHSEHE09] el d

of nobile communications etc., and, nore particularly, relates to an

el ectrode line-width nmeasurenent nethodlof the surface acoustic wave
device, and a tester used therein. 2. Description of the Related Art The
field of use of a surface acousti cDNEERIABTION | s expandi ng, and use of
hi gh frequency bands in the field of nobile conmunications is especially
i ncr easi NETHHRDsEOR: MANGEAIGCTURING de SURFACE A00LSBICiWAVE DE VIOE,
hi gh frequency bands. Center frequencies of passage bands in the filter

are mainly determ ned by t\/\o-physi&ﬁbﬁw Reristics, which are the
t hi ckness and the |ine-width of conb-shaped-el ectrodes of surface acoustic

wave devices. For this reason, in product quality control of the surface
acoustic wave devices, it is inportant to precisely nmeasure and inspect
the line-widths of the conb-shaped-electrodes. As a line-width inspection
met hod, BACKGROUNDNOF THEINVENTIONed- el ectrodes i s conventionally
nmeasured with an optical mcroscope. However, for instance in a surface
acoust i ¢y Waued BEYAE Enditidd 9h frequency bands
The present invention relates to an inspection method for a manufacturing
process of a surface acoustic wave device used in the field of mobile
communications etc., and, more particularly, relates to an electrode line-width
measurement method of the surface acoustic wave device, and a tester used therein.
2. Description of the Related Art
The field of use of a surface acoustic wave device is expanding, and use of
high frequency bands in the field of mobile communications is especially
increasing. The surface acoustic wave device is used as a filter for the high
frequency bands. Center frequencies of passage bands in the filter are mainly
determined by two-physical characteristics, which are the thickness and the
line-width of comb-shaped-electrodes of surface acoustic wave devices. For this
reason, in product quality control of the surface acoustic wave devices, it is
important to precisely measure and inspect the line-widths of the
comb-shaped-electrodes.
As a line-width inspection method, the line-width of the

comb-shaped-electrodes is conventionally measured with an optical microscope.

However, for instance in a surface acoustic wave device for high frequency bands



25 August 2005 -2- used in US-PCS (United States-Personal Communications

" Services), conb-shaped-electrodes have |ine-w dths of about 600nm while a
specification range of products is as snall as several tens of nm
Accordingly, such an optical |ine-w dth measurenent system34%5Angist 2005
applicable to the nmeasurenent of line-width of the conb-shaped-el ectrodes
I n such surface acoustic wave device. Ap-existing instrunment, which can
measure up to about 600nmIline-width, in a Line-w dth neasurenent system

uses an cteon Thely i Wi me b sed.
I nspect iuglﬁ\@dulril?nglﬂga%r?uf a(clfut)f??%g %trtéc}gses%?g#{aqse%%ﬁﬁ&g%?éﬂdﬁvi geeﬂﬁcwé
inventors used this electron beamline-width neasurenent systemfor the
measur efBMbD-shapadeciecHedgs drayeohinguvidibe ofcabenti 600nmy evhHEe| & pecHitatian |
the line-width of surface acoustic wave devices could not be precisely

neasur edandd Bf pro@l @S1§ @B shRAIMaS isBeeal dEds aﬁaﬁuremabr@mgﬁmuc@lﬁ% URE OF
| NVENTI ON Upon exam nation by the inventors, it becane clear that the

Che- 1 nbnsi HEon TPl cTSal TP o G Grp eI BabF aReasudingal at tite-wiah |
pyroel ectricity and the insulation by the piezo-electric substrate used as

a subst phtiee ownbrshaipedreletteodas inaorhasotiste acovsdvavalevdedce Pyr oel ectricity
is a property whereby the polarization of the piezo-electric substrate

changes with h%”&ﬁrsﬁhgriﬂsﬁbﬁﬁ%; wihich B2h dhiAAte ?Btﬁ;%&ﬂsﬁ@(ﬁ:ﬁngﬁﬂgkﬁh?ﬂ on

t he substrate surtface” Due to pyroelectricity o pi ezo-electric
substrate, the I.ezo-electric substrate is polarized after _the

manuf acturd r}gn&b—r dth cmeasyyement system uses an electron beam. The line-width

measurement system is used in inspection during a manufacturing process of
semiconductor devices. The inventors used this electron beam line-width
measurement system for the measurement of the line-width of surface acoustic
wave devices. However, the line-width of surface acoustic wave devices could

not be precisely measured with an electron beam line-width measurement system.

DISCLOSURE OF INVENTION

Upon examination by the inventors, it became clear that the causes of the
difficulty in precisely measuring electrode line-width with the line-width
measurement system using an electron beam were pyroelectricity and the insulation
by the piezo-electric substrate used as a substrate material in the surface acoustic
wave device.

Pyroelectricity is a property whereby the polarization of the piezo-electric
substrate changes with temperature change, and polarization charges are generated
on the substrate surface. Due to pyroelectricity of the piezo-electric substrate, the

piezo-electric substrate is polarized after the manufacturing process with a



25 August 2005 -3- tenperature change. As a result, the surface of the

pi ezo-el ectric substrate in which electrode parts are | am nated becones an
anode. Therefore the surface attracted electrons are negatively charged.
In addition, since the piezo-electric substrate is insul ated AupestPfi ed
el ectrons cannot be diffused to the perinmeter of the piezo-electric
substrate. Hence, when the line-width i-sheasured with the |ine-width
measur enent system using an el ectron beam the surface of the

pi ezo- el | b e ig.char : n si.nce the .charged- up.

el ect ron%qﬁéég;ﬁ)te‘ﬁutﬁ{eﬁ?ref ad‘iﬁ gtgge%@?’ﬁ%géﬁggg r‘%fln??e tm%z%'éil‘?ﬁeiﬁlﬁnﬁ‘bl?stFaéﬁdﬂ to
the conb-shaped-el ectrodes and their proximty, so that the outline of the
conb- shal8irhe ebeatiasige paris| arepbampinpied beseoredi aglanodet | Thensfarecmhe tsuafaca

hi ghly precise nmeasurement of the line-width is inpossible due to the

char ged- atprastet elecTioaR, aﬂd’n@éﬂ%el?%tﬂfr@!@.ﬂt Th &I S RRnI ST P 113 }Eigﬁo-i%g%céri{:he

loni zer and a soft X-ray irfadiafion rnstrunent are incorpor
. The io ow ng irradi ated el ectronic

| i ne-width surement, system, n- bl i rr

char ges. TIATGL W 9 1248 Qo SHaF i Blesions GPnor e Surysedeio Hoa gedimpger of

el ectrons, and soft X-rays, were irradiated to the piezo-electric

subst r attbe piezotdledtricheunbstritace Hentestwhenahe Hevivwerish asenhE M@ dith the
However, the nethods for irradiating the ion and the soft X-rays have

pr obl eny;d vt Bat ' ' e ry. faqr npketely .removing the

char ged- bﬂpé]“g?g‘ctrf}%ér\%?g?ltghgg%brst??%nﬁﬁﬁér%ne-%ﬁc{égg Lb gartnhe”Ter rséldkaa%ed)r}prq"fmr y
el ectrons and the electrons polarized at the surface of the piezo-electric

subst r atPACHRy EIREEIF fYbaliate i chargad r (eanssarently.ovinge dbechargedhapl dloetrongt h
cannot be avoi ded. For thejse reasons, when the sane |l ocation is neasured
repeat edtyel tthe nhasdiced | ppgnavydt Blectrons, the beam cannot reach to the

comb-shaped-electrodes and their proximity, so that the outline of the
comb-shaped-electrodes will be vague. Accordingly, it is apparent that a highly
precise measurement of the line-width is impossible due to the charged-up state.
Then, in order to prevent the charged-up state, an jonizer and a soft X-ray
irradiation instrument are incorporated into the line-width measurement system.
The ion-blowing irradiated electronic charges charged with an opposite polarity by
the surface charged-up electrons, and soft X-rays, were irradiated to the
picezo-clectric substrate, at which the surface acoustic wave devices are arranged.
However, the methods for irradiating the ion and the soft X-rays have
problems in that a long time is necessary for completely removing the charged-up
electrons. In addition, charge-up due to the irradiated primary clectrons and the
electrons polarized at the surface of the piezo-electric substrate by heating due to
beam irradiation for measuring the line-width cannot be avoided. For these
reasons, when the same location is measured repeatedly, the measured line-width

value may be different.




value may be different. 25 August 2005 -4- An object of the present

I nvention is to solve the above problens. The present invention provides a
met hod for manufacturing a surface acoustic wave device, which can_be
measured with high precision and with a high rate of reprodﬁ%ﬁPEﬁtggoﬁhe
measured val ues. In addition, another object of the present invention is to
provide a tester for a surface acousti-gt-wave devi ce, having high

measur enent preci sion, whereby shape neasurenent having a high rate of

reproduction oén;{tgemﬁ%e r_\éeéﬁ&e@]eueﬁtmsgimeowegu?er 985v§33r88 nfye e

above-descri be poses, a first ature of the resent vent1on inheres
in a method for manufacturing a surface acoustic wave device, the nethod
conpri si HgSeRta)n e ndiod, PHOVidepos i ¢thgd aforemanufqqtuiipg & supfasgoacqusticr wave
substrate; (b) a step of coating a photosensitive resin filmon the netal

film (cdevics! ahich A0t expRsred wnd deueletidod Nnd 66ith 41 high tAeMoRg a
phot osensitive resin pattern, and selectively exposing a part of the netal

film (dnl) a s&leorr)]o roundi n tge metal filmusing the exposed netal film
as a w HaBSHOR L IRARRSUTESVali&y e of irradiating an el ectron beamto

the piezo-electric substrate, and neasuring the resin pattern while the
metal filmis lgrasiditien; afdthen objesyy odfthe presuinmgnvértiomisato prdvide sitagter or
phot osensitive resin pattern as a mask, and formng a netal pattern; and

(9) a st SEBNEH 1 0 jof ' - Accandi e
F7st T omsurRce RO R e P TR EO RSV aIg hiEh, RESHRERRN B bisfis Afthfty tHapd
pi ezo-el ectric sub asur,ing th hot osensjtive resin

trate, and b .
pat t er n,BCASMETPERY ﬁ’ﬂ:"éﬂlgc?nh’(ﬁli' ftaﬁ%og?@yeﬂép ep Pﬁéﬁg asEEgd valags pePpTsiblent ed,

and therefore the
In order to achicve the above-described purposes, a first feature of the

present invention inheres in a method for manufacturing a surface acoustic wave
device, the method comprising: (a) a step of depositing a metal film on a
piezo-electric substrate; (b) a step of coating a photosensitive resin film on the
metal film; (c) a step of photo-exposing and developing the resin film, forming a
photosensitive resin pattern, and selectively exposing a part of the metal film; (d) a
step of grounding the metal film using the exposed metal film as a window for
grounding; (e} a step of irradiating an electron beam to the piezo-electric substrate,
and measuring the resin pattern while the metal film is grounded; (f) a step of
etching the metal film usiﬂg the photosensitive resin pattern as a mask, and forming
a metal pattern; and (g) a step of removing the photosensitive resin pattern.
According to the first feature of the invention, by grounding the metal film
on the piezo-electric substrate, and by measuring the photosensitive resin pattern,
electrification on the piezo-electric substrate can be prevented, and therefore the
shape of the photosensitive resin pattern can be measured with high reproducibility

and high precision.



shape of the photosensitive resin pattern can be neasured with high
reproduci bility and high precision. 25 August 2005 -5- A second feature of
the present invention inheres in a nethod for manufacturing a surface
acoustic wave device, conprising: (a) a step of depositing 2 fvegust2933 m on
a piezo-electric substrate; (b) a step of coating a photosensitive resin
filmon the netal film (c) a step of egposing and devel oping the resin
film and formng a resin pattern; (d) a step of etching the nmetal film

usi ng the resiyn e a ' t a ttern, )
step of rerr[)vf\ngse'?ﬁ}é&r(li;és}“ltﬁ§e p%@ér%n?)??ﬁtaﬂ]s{eggmgf lgﬁgﬁéﬁdﬁﬁgganggpéﬁoffg{ he
metal pattern; and (g) a step of irradiating an electron beamto the,

pi ezo- elmanufpetusing e sarface asgupdaiavendetine. canppsing: (eha step of dsapsiding

el ectrically connected to the grounded part, when the part of the netal

patt ern 4 g eeH10HNHen ApEPoIERAtHE shbarmggﬁg al SRIPUBE cBhtinBea ipRVERehONivedy
groundi ng part of the "netal patterns, an y neasuring the metal pattern

el ectrically. connected with th rounded part, electrification on th
b1 650 e Tt 6% Qi BB ICRHMDEC T SUhOEA* PANIE THE Y 6100 hb 488, F B B
t he shape of the netal patterns with high reproducibility and high

preci si and feeming possnpaterd; (H) ndstepasiiechddg tthe mpewd dfiitm ivsventthomesin
inheres in a tester, conprising: (a) an electron gun for generating an

el ectro b C e eFgai | d - (C)
an ol coprigAls oA AE 18 Hork R mL A pafRRLELH, D3t L TR BRVIAE WPE F8Rin,
detector for detecting secondary el ectrons generati n?léf rom a peasuri ngf

obj ect Bgttewuntf) ngy sdep tafegrpundipgna aahofathe metaly pgHstdRAY Rdod Stem ©
irradiating an electron beam to the piezo-electric substrate, and measuring the
shape of the metal pattern electrically connected to the grounded part, when the
part of the metal pattern is grounded.

According to the second feature of the invention, by grounding part of the
metal patterns, and by measuring the metal pattern electrically connected with the
grounded part, electrification on the piezo-electric substrate can be prevented, and
therefore measurement of the shape of the metal patterns with high reproducibility
and high precision becomes possible.

A third feature of the present invention inheres in a tester, comprising: {a)
an clectron gun for generating an electron beam; (b) a condenser lens for
converging the electron beam; (c) an electron beam scanning portion for scanning
the electron beam; (d) a detector for detecting secondary electrons generating from
a measuring object by scanning of the electron beam; and (e) a grounding tool for
connecting ground electrical potential to a metal film as one of a film at the under
part of the measuring object, and the measuring object.

According to the third feature of the invention, by comprising the



connecting ground electrical potential to a netal filmas one of a film at
the under part of the neasuring object, and the neasuring object.
According to the third feature of the invention, by conprising the 25
August 2005 -6- grounding tool in which the metal filmis c B 20
groundi ng potential, the electronic beamcan be irradiated without storing
el ectrons on the piezo-electric substrgte. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIGIA is a schematic view explaining the configuration of a

t est er 3 e; i |.C | t ﬁ@é R &the
or esent WaGRHEIASCT GOUEh, @e RRITANLCE BASRALT o BoRRaBIRBR RN fhe
is a plane view explaining the positional relationship between a grounding
t ool of cH¢@rerist bearpfcambesinradagiedavbiliout storing elevtrers gmdthe pisgsocksictideric
substrate according to the enbodi nent of the present invention. FIG3 is a
pl ane visgWs@exfel ai ni ng an arrangenent position of the piezo-electric
substrate of the surface acoustic wave device. FIGs.4A to 4C are sectional
vi ews explaining the nethod for manufacturing the surface acoustic wave
devi ce according to the enbodi nent of the present invention. FIG5Ais a
pl ane view expl aining the nmethod for manufacturing the surface acoustic
wave deHKEEEMBS ORIP T NG FENHEIDRAW IDNGShe present invention,
following the step shown in FIG4C FIG5B is a sectional view along the
VB-VB directi @3Gofa 5 G fhematic view explaining the configuration of a tester of a
surface acoustic wave device according to an embodiment of the present invention.

FIG.1B is a plane view corresponding to FIG.1A.

FIG.2 is a plane view explaining the positional rclationship between a
grounding tool of the tester of the surface acoustic wave device and a piezo-electric
substrate according to the embodiment of the present invention,

FIG.3 is a plane view explaining an arrangement position of the
piezo-electric substrate of the surface acoustic wave device.

FIGs.4A to 4C are sectional views explaining the method for manufacturing
the surface acoustic wave device according to the embodiment of the present
invention.

FIG.5A is a plane view explaining the method for manufacturing the surface
acoustic wave device according to the embodiment of the present invention,
following the step shown in FIG.4C.

FIG.5B is a sectional view along the V B-V B direction of FIG.5A.

FI1G.6A is a plane view explaining the method for manufacturing the surface

acoustic wave device according to the embodiment of the present invention,

following the step shown in FIG.5A and FIG.5B.



FIG 6A is a plane view explaining the method for manufacturing the surface
acoustic wave device according to the embodi ment of the present invention,
following the step shown in FIG 5A and FI G 5B. 25 August 2005 -7- FIG 6B is
a sectional view along the VIB-VIB direction of FIG 6A. FIG ZAAugusi 2pPane
vi ew expl ai ning the method for manufacturing the surface acoustic wave
device according to the enbodi nent of tfie present invention, follow ng the
step shown in FIG6A and FIG6B. FIG 7B is a sectional view along the

4113 4118 di 1 o908 i0h Eboflr viEWGRAg e VP20 WAMBKA AL pY the et hod
for manufacturing the surface acoustfFc wave device according to’the
I nyention, .followng the step shown in FIG 7A

enmbodi nent of e_pr.esent L. A
and FI G 7B. Flfté%ségi% aplanevioharplaiainsatbsngetind tnrgpayefagiyrieg itbe surface
FIG8A FIG9A is a plane view explaining the nethod for manufacturing the

sur f ace acaastist wavsadeyideviccopraiqondi i tenboEnRIMO8E Rt ppdsehiCidVeasiRmt
i nvention, followng the step shown'in FIG8A and FIG8B. FIG9B is a

| ane vi | ni.n he net f.or facturing the surface acoustic
\R/ave degﬁﬁl%&’gﬁg#ed%tﬁg #‘8%%3‘ Eﬁggé‘i ?@ﬂ?f@ﬁﬁ‘he present invention,
following the step shown in FI G 9A. BEST MODE FOR CARRYI NG QUT THE

| NVENTI ON An &MGOd easedtiondieripwedeng thevhs Vil dirkttibe ofddGrvaed with
reference to the acconpanying drawings. It is to be noted that the sane or

Z: ?&Lﬁ[ N teL ?2,33%?& &fﬂg!ﬁlévﬁ%ﬁeﬁﬂ’l@hﬂiﬁg th® th&hoAFTE nPdnuTabiv: g BRY Lt eR0d
acoustic wave device according to the embodiment of the present invention,
following the step shown in FIG.7A and FIG.7B.

FIG.8B is a sectional view along the VIB-VIB direction of FIG.8A.

FIG.9A is a plane view explaining the method for manufacturing the surface
acoustic wave device according to the embodiment of the present invention,
following the step shown in FIG.8A and F1G.8B.

FIG.9B is a plane view explaining the method for manufacturing the surface

acoustic wave device according to the embodiment of the present invention,

following the step shown in FIG.SA.

BEST MODE FOR CARRYING OUT THE INVENTION

An embodiment of the present invention will be described with reference to
the accompanying drawings. It is to be noted that the same or similar reference
numerals are applied to the same or similar parts and elements throughout the
drawings, and the description of the same or similar parts and elements will be
omitted or simplified. Generally, it will be appreciated that the various drawings

are not drawn to scale from one figure to another nor inside a given figure, and in



drawi ngs, and the description of the sane or simlar parts and el enents
will be omtted or sinplified. Generally, it will be appreciated that the
vari ous drawings are not drawn to scale fromone figure to another nor
inside a given figure, and in 25 August 2005 -8- particul ar Zhaugudddayer

thickness are arbitrarily drawn for facilitating the reading of the
drawings. In the follow ng descriptionssg§hunerous details are set forth
such as specific signal values, etc. to provide a thorough understandi ng

of the p [ , |II d in
the art %ﬁ?ﬁgahrem&\r{gggr%?p crl {r}@éﬁ{%nﬁe Wi trgngggf%%gﬁ f%l 1&?83% §5@ e ¢
own in 1A a tester of a surface acousti c wave device

details S
accor di n@fAﬁ’G f&Wle%od#%h% foHoWiRE deegantionsavamarens idetdilsiers ot fettbcsuchn
gun 1 for generating and irradiating an electron beamto provide prinmary

el ect r ongs, sgedifieddpagr vhRRS, dtc. ft@r?ﬁﬁﬂa@ragtﬂh@oﬁﬁ‘ﬁ WReéaABimeaMRe tr@@ent
substrate 9, a scanning port ion 2 scanni ng the el ectronm beam

substrate_ 9...a segondar ron detector .4 fo ec eco
el ect r on&VEaHEP at Vﬂ#ﬁ’t‘*}g utb%f’g‘é’toé’SQm ﬁhpéﬁllsgf%ﬁde t{‘ g‘pt F?/ present
el ectrons, a substrate holder 5 for holding the substrate 9, and a

gr oundi rigvcltmm enay ﬁ'ﬂeerﬂddwngotmmclﬁspcs:lﬁorukdunis ve and can be in contact
with the netal film7 on the nmeasuring substrate 9. The grounding tool 6

includes a congdughdweg if FTGEREAI Qgcstgﬁgﬁaﬁarfa%'aﬂcgugﬁg V\ijql Qgg?gtgrd n%??tt he

rretal film7, an armportion 47 atta e contacti
and a shgft 48 arta]ﬁ]ged at the opposite side of the contacting head 12
of the &PnFRBPEIMAYLET the, Presentdpuention inglydes apileces gun | donaenerdier

50 accommpdating the electron gun 1 and the substrate 9, an picture
f or mat i @anduimradisting am élecniongbearpitot proeidnpeithary ¢éleetrdat o8 tcofdantimenef2 t he

for converging the electron beam on the substrate 9, a scanning portion 2 for
scanning the electron beam on the substrate 9, a secondary electron detector 4 for
detecting second electrons generated from the substrate 9 irradiated by the primary
electrons, a substrate holder 5 for holding the substrate 9, and a grounding tool 6.
The grounding tool 6 is conductive and can be in contact with the metal film 7 on
the measuring substrate 9.  The grounding tool 6 includes a conductive contacting
head 12, which can be in contact with the metal film 7, an arm portion 47 attached
at the tip of the contacting head 12, and a shaft 48 arranged at the opposite side of
the contacting head 12 of the arm portion 47. Furthermore, the tester includes a
vacuum chamber 50 accommodating the electron gun 1 and the substrate 9, an
picture formation unit 51 for forming a picture based on the detected amount of the
secondary electrons from each position on the substrate 9 on which the electron
beam was scanned, and a critical dimension measurement unit 52 for detecting the
outline of the comb-shaped-electrodes based on the formed picture, and measuring

the line-width thereof.



secondary el ectrons fromeach position on the substrate 9 on which the

el ectron beam was scanned, and a critical dinension neasurenent unit 52
for detecting the outline of the conb-shaped-el ectrodes based on the
formed picture, and neasuring the line-width thereof. 25 Aufudb8e8803 9-

In addition, the substrate 9 has a two-layer structure, which consists of a
circular piezo-electric substrate 8 madé~-of |ithiumtantal ate (Li TaG38), and
a netal film7 nmade of alum num (Al) fornmed on the piezo-electric

substrate 9. t}hte{udmbnnm@@hss&ue'\b%)s AR o168 yH @ u@ sy /B lhﬁ'&rﬁistmﬁb

the piezo-electric substrate made, i nstead of L| TaGs! e materials,

whi ch nmake t{he piezag-electrjc substr need to be Li TaC3 or

LN Ca SRl Pt IRFaia ubsTetial S madecybULBm Coalale i ROt h@ndif fagie]
acoustic wave device 11 are forrred by the netal film7 (refer to FIG 2 for

det ai | s filin Thaadewfadlupdhtgr 08)). fothRd®i ghe bidzv-dlectridisaposed St dithium
position, which can provide contact with the grounding tool 6. In
net al art

additio 10 f ntact for;me

2 angedotfls WHRYCH) B B oY Ahigsd PHEE bl I BRrs BRlrle, foogiy®'
contact with the grounding tool 6. As shown in FIG 2, the grounding tool 6
i s arr ampsit, instend ofdsiTelan The mptesials, whishsuiake nhe @igzo-Ehectrje substiratg 800l

6 is novable on the shaft 48 as a center thereof. The grounding tool 6 can

nove todphfyiRRehtitbde BralesfLIN®Bo; contacting head 12 can contact the netal
film?7, and to the position 14 where the contacting head 12 corresponds

\émoh[]az?ewofﬁm 1Y }%&Qwaﬁgfff%q%am ) ;;}Egeg'a%éﬁérﬁonsmutmg tge surfa %caascorh()sEJCt ©

wave device 11 are formed by the metal film 7 (refer to FIG.2 for details of the
metal patterns). The metal film 7 is disposed at a position, which can provide
contact with the grounding tool 6. In addition, an opening 10 for contact, formed
in the metal part 7, is also arranged at a circumferential part of the substrate 9
which can also contact with the grounding tool 6.

As shown in FIG.2, the grounding tool 6 is arranged in the position 13
beside the substrate 9. The grounding tool 6 is movable on the shaft 48 as a
center thereof. The grounding tool 6 can move to the position 46 where the
contacting head 12 can contact the metal film 7, and to the position 14 where the
contacting head 12 corresponds with the opening 10. The contacting head 12 is
also movable so as not to contact with the metal film 7 after measurement.

As shown in FIG.3, the surface acoustic wave device 11 has plural metal
patterns consisting of the metal film 7. The metal patterns include
comb-shaped-electrodes 24 and 27 for input, comb-shaped-electrodes 30 and 33 for
output; bonding pads 22, 25, 28, and 31, reflectors 21a and 21b, and ground lines

15 to 20. The comb-shaped-electrodes 24, 27, 30, and 33, and the bonding pads



As shown in FIG 3, the surface acoustic wave device 11 has plural netal
patterns consisting of the netal film7. The nmetal patterns include

conb- shaped- el ectrodes 24 and 27 for input, conb-shaped-electrodes 30 and
33 for output; bonding pads 22, 25, 28, and 31, reflectors 221Aughsti200%

and ground lines 15 to 20. The conb-shaped-el ectrodes 24, 27, 30, and 33,
and t he bondi ng pads 25 August 2005 -16i022, 25, 28, and 31 are
respectively connected to each other with connection |ines 23, 26, 29, and

32. In apliAs @, ahles PeRiRP e&m%?c%mn%éted%%’ e b Ber wal cbise dBRIlines ng,m 7

on dicing I'ines are connected with the ground |ines 16, 20, 17, and 19. The

reflecto 21b, a the film7 c i ne
connect ei)évﬁ f{]ﬁ@ gr]@uﬂ‘g‘%ltmﬁeé %"’&Hél"&@ad?%’tﬁsgi ‘E&géﬁs ?naﬁge metal
conb- shaped- el ectrodes 24, 27, 30, and 33, and the reflectors 2la and 21b,

whi ch arfélne7emi diciagllmescmaemmdcttcﬁ whh thetgabufid [ineg 1) 20ha 7, ehd qunf eTasce
region of the substrate 9 through the ground |ines, have the sane electric

Rooust | achasicts 22 o 278 Ak 1f BRI CL oHORE P AL iR bREcBE R wigh

wave device according to the enbodi nent of the present invention will be
descri bele greyndrdingedidrand 1%, the piezo-electric substrate 8 is prepared as
shown in FIGA4A |In addition, as shown in FIG 4B, the netal film7 is

deposi ted on ke (HREEFO2RIneCtRd %oﬁx%b§ﬂ X%‘ded%cmédéﬁ)@w &7, 30, 2MBe3B 2k dditRsim
(Al) alloys are used as a target, ] aIon filmas fhe netal film?7 can
be deposr'ehggto?g] 2t1 xpci Sfl()), wlhzec Enl-ecelecyl?gatlll’y connected to the metal film 7 on the

circumference region of the substrate 9 through the ground lines, have the same
electric potentials.

In the following, a method for manufacturing the surface acoustic wave
device and an inspection method for-thc surface acoustic wave device according to
the embodiment of the present invention will be described.

(a) To begin with, the piezo-electric substrate 8 is prepared as shown in
FIG.4A. In addition, as shown in FIG.4B, the metal film 7 is deposited on the
piezo-electric substrate 8 by sputtering. When aluminum (Al) alloys are used as a
target, an Al alloy film as the metal film 7 can be deposited on the piezo-electric
substrate 8.

(b) Next, as shown in FIG.4C, a photosensitive resin (a photo resist) 34 is
spin coated on the metal film 7.

(c) Next, a photolithography process is carried out. The photosensitive
resin film 34 is selectively exposed using mask patterns shaped such as
comb-shaped-electrodes and reflectors.  After exposure, the exposed parts of the

photosensitive resin film 34 are selectively removed by developing and rinsing, as



(b) Next, as shown in FIG 4C, a photosensitive resin (a photo resist) 34 is
spin coated on the netal film?7. (c) Next, a photolithography process is
carried out. The photosensitive resin film34 is selectively exposed using
mask patterns shaped such as conb-shaped-el ectrodes and ref2b&utaysis2004f t er
exposure, the exposed parts of the photosensitive resin film34 are

sel ectively renmoved by devel opi ng and-tinsi ng, as 25 August 2005 -11- shown
in FIG5A and FI G 5B, thus photosensitive resin patterns 35 and 36 etc. are

forned. sfiien RROt €S SASIHd F?G.'S@;itﬂué’%t}nb%s@n@ﬁi\}éré%@ﬁ‘ aflcehl B 436 etc. are

photosensitive resin film 34 through the photosensitive resin pattern 35.
In addition, in_this photolithograph rQcess, the opening 10 is alspo

f or med rmﬂdt-anzfawlwowwﬂmd@ oheeAn, d6; BoFonneated da e Phe!oseRsitiven of
the opening 10 is renoved in a devel oping process (the contacting head 12
cont act fesyw tfiint IBet nBitcalghf thenphotasengrivaf redihi patofrandsg 10, adsitiQuwin itkis
FIG 6B.) (d) Next, the shape of the photosensitive resin patterns is

nmeasur e i.t.h the . tester sh i n_Fl G, lA:_ Fi st t vel oped

o1 ez crdlplitndgelrBicHesS S oblniar100s S SopbPl SEAFRER S nThse o
t he vacuum chanber 50 of the tester. As shown in FIG 6A and FIG 6B, the
gr oundi pizptoeenisigve sressy ddm @ddat hiee qositaen iofgtheegpening dénisacemoved imet al
film7 at a bottom of the opening 10. In the state where the contacting

head 123&fc1dpiogdReBe (e l@RaifPREALTS doReadiBhAth the Mefal £ DAL LY  Of
t he photosensitive resin patterns including a line-wdth of the resin

pattern.36 of .t surface acg hg wave device is neasured. First, in
order t'§i4;apening;l, asshgwn i, }@ tlosensitive resin pattern 36, the

electron beam3 is irradiated to the substrate
(d) Next, the shape of the photosensitive resin patterns is measured with the

tester shown in FIG.1A. First, the developed piezo-electric substrate 8 is ar_ranged
on the substrate holder 5 inside of the vacuum chamber 50 of the tester.  As shown
in FIG.6A and FIG.6B, the grounding tool 6 is moved, and the contacting head 12
contacts the metal film 7 at a bottom of the opening 10. In the state where the
contacting head 12 of the grounding tool 6 contacts the metal film 7, the geometry
of the photosensitive resin patterns including a line-width of the resin pattern 36 of
the surface acoustic wave device is measured. .First, in order to get a picture of
the photosensitive resin pattern 36, the electron beam 3 is irradiated to the substrate
9 as shown in FIG.1A. This irradiated electron beam 3 is equivalent to an electron
beam 37 shown in FIG.6B.

(e) Next, it is judged whether the measured values are within the range of
specifications. If a measured value is within the range of the specifications, the
process will advance to the next step. On the other hand, if a measured value is
outside the range of the specifications, and the photo resists such as photosensitive

resin films 34 to 36 are removed, and each process shown in FIGs.4C to 6B may be



9 as shown in FIG 1A This irradiated electron beam 3 is equivalent to an
el ectron beam 37 shown in FIG 6B. (e) Next, it is judged whether the
nmeasured values are within the range of specifications. If a neasured
value is within the range of the specifications, the proces? Mgustadiance
to the next step. On the other hand, if a neasured value is outside the
range of the specifications, and the phbio resists such as photosensitive
resin filns 34 to 36 are renoved, and each process shown in FIGs.4C to 6B

may be ?répés{ga%isti%%g@ustéa-exr GREAL B6ndtiohsad] ARk GXRIMUE TP 1:@BTratéS

t hus descri bed, an accurate neasurenent Is made possible, products
that are outside the range of the specific%tions can be prevented from
advanci MEASYTEMERheldt Madic RISSING, PROAGHS | tha o3is jYtHHEc 4a%i i &carPibdhe
reduced, and product yield can be inproved. (f) Next, the grounding tool 6

i s separspteididativnst dun Befpabvéﬂtbmf?omaﬁﬁirdﬂﬂ:@n%m eROnekepi6eadsSULSS nafeguR, i S

automatically taken out of the tester. (g) The netal film7 is etched using
t he photosensitive .resin. film34.to 36 s.a.msk. . The netal, film7 is made
of, for 1 SYRROSCSUPE FAR I HdUsgY: %’h‘gpr% IO R WPy eds performed by

the reactivity ion etching (RIE) nethod using a chlorine (Cl2) based gas.

(h) Phot o resi(Et Bekl.kidet groupdon D seplsbtis\sepaeadtd ffomnihe3metal f3Bnaf,eandetived

by plasma ashing using oxygen (02) based gas. As a result, as shown in

FI'G 7A ?Mo-ﬁe@tﬂ@sub:ﬂﬁatm Al aRdhiaicably 1aKEN 0f of thefdsRGI Or 21a_and the
ground line 15, are fornmed on the piezo-electric substrate 8. The netal

At e SUch B e el Sk isint LS RE I GRMoKeSSR0ECREHh h' IF (Y
as a mask. The metal film 7 is made of, for instance, aluminum alloy, and
anisotropic etching is performed by the reactivity ion etching (RIE) method using a
chlorine (Cl;) based gas.

(h) Photo resists like the photosensitive resin films 34 to 36 are removed by
plasma ashing vsing oxygen (O;) based gas. As a result, as shown in FIG.7A and
FIG.7B, the metal patterns, such as a reflector 21a and the ground line 15, are
formed on the piezo-electric substrate 8. The metal pattern such as the reflector
21a is electrically connected to the metal film 7 through the ground line such as the
ground line 15.

(i) The line-widths of the patterns, such as the reflector 21a formed on the
piezo-electric substrate 8, are measured. The measurement is carried out in the
same way as the shape measurement of photosensitive resin patterns. In this
measurement, the position of the metal pattern 7 that contacts the contacting head
12 is different from the case measuring shape of the photosensitive resin patterns,.

That is, as shown in FIG.8A and FIG.8B, the grounding tool 6 is moved, and the

contacting head 12 contacts the position of the metal film 7 electrically connected




ground line 15. (i) The line-widths of the patterns, such as the reflector
2l1a fornmed on the piezo-electric substrate 8, are neasured. The
measurenent is carried out in the sane way as the shape neasurenent of
photosensitive resin patterns. In this neasurenent, the pos?iAvgus00he
netal pattern 7 that contacts the contacting head 12 is different fromthe
case neasuring shape of the photosensitige resin patterns. That is, as
shown in FIG 8A and FIG 8B, the grounding tool 6 is noved, and the

contact i%%h%%@tééa@&?ﬁ@ﬁ£§ _:??%&? i‘édeI?l @JCE{]GSUIEE'[ k rfeﬂemgr £ £ct f«" ?llﬁlsy

connected 25 Augu 200 e e ‘tern i'S'H Tiedsur 8
obj ect, such the reflector 2la. For this reason, the current 39 of

el ectron@aﬁ%"vftBPrFé‘are"(‘ﬁ)g aesdectrpps F%f‘éré'!@rm ned whet her measured val ues are
within the range of the specifications. If the neasured value is within

the range of t(ipNeRecitfiscRitt@ifhed WREtHYr Of €& rEAN afshsanGewiih hﬁe rQﬁ%@ang
step. (k) The piezo-electric substrate 8 is diced, and it is split

i ndivid rface aco c _wave dev shown | Fl G 9A, . before
di ci ng, qﬁ%rSpc?]r% AREE; 'tiﬁéhﬁé?%ﬁsub%lf fur‘?slss%’éhmag‘e thefpesHicatipnsg
are electrically connected to the nmetal film7 on a dICI ng |ine 42 through
ground [tha@sogassitaasaadvhace ¢o ohmollowesg 48pand 17. In dicing, the wi dth of
the dicing lines 40 to 43 are set nore broadly than the width of the netal

(g sor Prdgk) e pleofeRente Sabsired s £OAER! AR KosANOMl! HoRl FudP

in the surface acoustic wave device 11, round Tine
el ectri cag{% connecI t he conb- shaped- eI ectrodes 24, 27, 30, and 33, and
the ref PUEAEGE sAQUStie, Fava, deyigase 1dut eASBROWR| it UHGP Ant bafiorg dicing.n for

instance, the metal patterns such as bonding pads 22 and 28 are electrically
connected to the metal film 7 on a dicing line 42 through ground lines such as the
ground lines 16 and 17. In dicing, the width of the dicing lines 40 to 43 are set
more broadly than the width of the metal film 7 in order to cut these electrical
connections. As shown in FIG.9B, in the surface acoustic wave device 11, the
ground lines 15 to 20 electrically connect the comb-shaped-electrodes 24, 27, 30,
and 33, and the reflectors 21a and 21b to the outer most circumferential part. In
addition, in the case where the dicing line 44 includes a part of the bonding pads 25
and 31 such as the dicing line 44 shown in FIG.9A, the bonding pads 25 and 31
serves as the metal film 7 in the outer most circumferential part.

(1) Finally, die bonding, wire bonding, and packaging, etc. are carried out
on the surface acoustic wave devices 11; thereby the surface acoustic wave devices
are completed.

As shown in FIG.6A and FIG.6B, the current 38 of electrons is formed when
the contacting head 12 of the grounding tool 6 contacts the metal film 7. The

current 38 of electrons includes: (a) electrons charged on the piezo-electric



addition, in the case where the dicing line 44 includes a part of the
bondi ng pads 25 and 31 such as the dicing |line 44 shown in FIG 9A the
bondi ng pads 25 and 31 serves as the netal film7 in the outer nopst
circunferential part. (1) Finally, die bonding, wre bonding?5 Angust 2005
packagi ng, etc. are carried out on the surface acoustic wave devices 11;
t hereby the surface acoustic wave devi cdd—- are conpleted. As shown in
FI G 6A and FIG 6B, the current 38 of electrons is formed when the

contact i ggbdipad 82p9f tednhiferar ngh&?%s qq] 11 fiﬂﬂ.ﬁ%&ﬁxﬁ{% %@E?%]Séf (b Mptim i

current 38 of electrons includes: el ectrons charg

pi ezo-electric Zgéég%uat 2005 -14- substrate 8 by tenperature change in the
manuf act B1SCHGS A ed by the glagrgn bspmy tandd$) iel¢itnns huthsy gansratedan the
beam and (c) electrons further generated on the piezo-electric substrate

8 since pheosclbstriatsabdtrate Busimer tolsabsze’ BYiheafthby pdlatised BY Hdgileam
I rradiation. The current 38 runs fromthe netal film7 into finally the

groundi n I s ta_reduce an.inclin el ectrical current )

pot ent i a%'}sgahté?gﬁ?r%ﬁtm 3F a?b%ﬂ)?’é’sth ocuéﬁ%rﬁn% eﬁ"@set{r%'@t ?]bﬁhén?}ﬁfgﬂél 7 into

pi ezo-electric substrate 8 in resin patterns such as the photosensitive
resin patin@idy tse groundingdeel Gsecmsde raduoeasanainndf olceutalandrémt potextiai.t y
of the patterns. Consequently, a trajectory of the electron beam 37 is not

def | i | [ |
ef | ect eTlhe afiftehi 98! pBr&S! :5%%&9@9@9&3?% fﬁn_ﬁﬁgﬁb’&?—@%}é?ﬁ%&gﬁ{}ﬁé@gqge

of photosensitive resin patterns are possi I ne-w
conb-shalped %hgtt osensi%i Ve I esi n&g)attern was respectively neasured with
the test'& Pa@RBEIHGUED 5hEhe PYOLPSFESTUS TEHR PALE@n86, (Richt i6nuasdl 4% 8h a

~conventional |ine-w dth-nmeasurenent system w thout the
measurcment object and in proximity of the patterns. Consequently, a trajectory

of the electron beam 37 is not deflected, and highly precise and reproducible
measurements of the shape of photosensitive resin patterns are possible,

The line-width of the comb-shaped photosensitive resin pattern was
respectively measured with the tester according to the embodiment of the present
invention and with a conventional line-width-measurement system without the
grounding tool 6, and the result was compared. As 2 result of measuring the
500nm line-width of the comb-shaped photosensitive resin pattern 30 times, a
standard deviation value was about 1nm by the measurement method according to
the embodiment of the present invention. On the other hand, a standard deviation
was about 5nm by the conventional measurement method without the grounding
tool 6. This demonstrated that highly precise and highly reproducible
measurements are possible using the measurement method according to the
embodiment of the present invention.

In addition, as shown in FIG.8A and FIG.8B, in a state where the contacting

head 12 of the grounding tool 6 is in contact with the metal film 7, the current 39 of



grounding tool 6, and the result was conpared. As a result of measuring the
500nm i ne-wi dth of the conb-shaped photosensitive resin pattern 30 tines,
a standard deviation value was about | nm by the neasurenent nethod
according to the enbodi nent of the present invention. On t2 Aidwst20¢nd, a
standard devi ation was about 5nm by the conventional neasurenent nethod

wi t hout the grounding tool 6. This denppistrated that highly precise and
hi ghly reproduci ble nmeasurenents are possible using the neasurenent met hod
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grounding tool 6 is in contact wwth the netal film?7, the current 39 of 25
August P0d&ization duedor smepératinedemmgean @Iewanof@tﬁungmcemm@e@rmatjne
pi ezo-el ectric substrate 8 by polarization due to tenperature change in

the manfagtos NoraRiAEESDy (hY BEAHER dnd E’('cg%fe‘&'f‘fSO s! rafthet Chdie @hg’é

and (c) electrons further charged on t | ezo-electric su
heat i ng Cause]d Iy irradiation. The flow 39 of electrons runs fromth e
Geiac

metal fPFFARO7® tHDsEaband by 1?‘8’61“86 sy dradiptitmd Thendlows 39 ef to

reduce an incline of electrical current potential. The flow 39 stops

el ect r oetediromy AacsUirbmatliengetal fie Pimoothe! gounhideéns vbsH 6 ahfoukhofhe froumrt al
film?7, such as the reflector 2la used a rreasurerrent object, and in

proxi m f .th ctr eam 37
i s not ?j%f: I ec% S?&¥%the %ﬁncq{n%e@?és%c%%&t] FEpY iE & ¥%ﬁéalrreeg}lﬁ§ ?2 P% he
shape of photosensitive resin patterns becorre possi ble. The line-w dth of
the conBlestrasdiremeaeqwnnlating ém the piezeeclsctparsubstiaten@of the metal film 7,

such as the reflector 21a used a measurement object, and in proximity to the object.
Accordingly, a trajectory of the electron beam 37 is not deflected, and highly
precise and reproducible measurements of the shape of photosensitive resin
patterns become possible,

The line-width of the comb-shaped-electrode, which is a metal pattern, was
measured with the tester according to the embodiment of the present invention and
with the conventional line-width-measurement system without the grounding tool 6
respectively, and compared. As a result of measuring the comb-shaped-electrode
having a 500nm line wide 30 times, the standard deviation value was about 1nm by
the measurement method according to the embodiment of the present invention.
However, the standard deviation was about 5nm by the conventional measurement
method without the grounding tool 6. This demonstrated that highly precise and
highly reproducible measurements are possible using the measurement method
according to the embodiment of the present invention.

In addition, in the embodiment of the present invention, a measurement in a

case where the line-width of both the resin patterns and the metal patterns is less



measured with the tester according to the enbodi nent of the present

I nvention and wth the conventional |ine-w dth-neasurenment system w t hout
the grounding tool 6 respectively, and conpared. As a result of neasuring
t he conb-shaped-el ectrode having a 500nmline wi de 30 tines?5 Abguéddard
devi ation val ue was about | nmby the nmeasurenent nethod according to the
enbodi nent of the present invention. Hopever, the standard devi ati on was
~about 5nm by the conventional neasurenment nethod wi thout the grounding

t ool 6. !];gh%rgﬁﬁgﬁl% H Hhah IH{)%hi}bénpé %‘;Lﬁémagd c{sgignggl y reproduci bl e

nmeasur enment s 0SSi bl e usin e measi according to the
enbodi nent of the {E)resent invention. In addition, in the enbodi nent of the
present i nventinopdditions Fshanethentetiactar is measutns: sindrethe mfladtds s ebsiootth
the resin patterns and the nmetal patterns is |ess 25 August 2005 -16- than

or equalgroand.tBatl tHe @0eh TPk M ddbeiR cRods, thé%h%;reot%ﬁiebxle?!eclt& éﬂ%k'rﬂélas ‘9@&‘“

the reflector is neasured, since the reflect IS easier to ground t

t he conb ed-el.ect rqde, e sha of the r.eflector, can _be neasured nDre
pr eci sel' &rﬁf%lﬁ%ybeé@lﬁés E’stfusieng?b}ft%an% 13 635 Whersethenketlestpediais 21a

is neasured, the reflector 2la, directly connected to the ground Iline 15,
becones messareddtiessfieatsr | i, hdinedthy ammzcstiapedhel gounddEn@4ls WHk&dmes
far froma ground line. The present i nvention may be enbodi ed in other

speci fi f‘chB éé’stc*&‘éﬂg fthQﬁ’Ffﬂé tchgﬁ: 5 1‘@%& BfectRide 34 %hﬁﬁsﬁgftaf)gr%xgnas By i g
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character| ics there The e ar e ther ore
all respects as illustrative and not restrictive. will be obvious to
those sk¥ted in the art that various enbodi ments of the present

The present invention may be embodied in other specific forms without
departing from the spirit or essential characteristics thereof. The embodiments
are therefore to be considered in all respects as illustrative and not restrictive. It
will be obvious to thosﬁ skilled in the art that various embodiments of the present
invention may be practiced,

For example, materials and quantity of material parts are in one of the
embodiments of the present invention. Even if other materials replace these
materials, technical effectiveness does not change. For example, technical
cffectiveness does not change when lithium tetraborate (LiB4O7) is used as a
piezo-electric substrate.

In addition, in the embodiment of the present invention, the grounding tool
6 may further include other elements, like a clamp portion (a spring portion)
holding the contacting head 12 in the substrate 9, and a drive portion rotating the
shaft 48.  Furthermore, the grounding tool 6 may further have a portion moving
the arm portion 47 from top and bottom and right and left.

In addition, in the embodiment of the present invention, the metal film 7



invention may be practiced. For exanple, materials and quantity of material
parts are in one of the enbodinents of the present invention. Even if
other materials replace these materials, technical effectiveness does not
change. For exanple, technical effectiveness does not chang@s wugnstlZ00hi um
tetraborate (LiB40O7) is used as a piezo-electric substrate. In addition,
in the enbodi ment of the present inventiil@r, the grounding tool 6 may
further include other elenments, |ike a clanp portion (a spring portion)

hol di ng pheL£eRtACEd i he : d IV rtion. .
rotating the shaf tSI Q%J&Ii%(rat %ﬁrﬂr]rgr%{;%t E%&é%ﬁgfﬁawﬁgbl a‘({)g'%éf?ge%&vﬁgf'gsnéﬁle
a portion moyin the armportion 47 fromtop and bottom and right and
left. | nn‘&'dBP?’?gerﬂ Y iR edSoltingEhthomatpk lidmegentisiing caft materialsedififer et
film?7 25 August 2005 -17- based on Al is deposited on the piezo-electric
subst r at frofn Alfids depefiied bnvdegsszoeledific subatgRIS QYANn £ casCaee M’ﬁﬁf-@a%«ﬂe
metal filmconsisting of materials different fromAl is deposited on e
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photosensitive resin pattern and a netal pattern are not particularly
limted,2Paproseastiecessin ipaticcnmndshapedl pattenr nse nbupatdcaiarb;, lintitdéd)efor
enbodi ment of the present invention, the Iine-width of the photosensitive

. i i th - - f .t tal
resin pabRmeeantkd ROmB-sASpd Pdnhs. %ﬁﬁ?g@{?éﬁﬂ. glt{%gﬁllg&ﬁ Unt Qg Mg 2

patterns are nmeasured. Here for exanple, ne- w e sh re
positions, such as .the photosensitive ﬁ{lesi n pattern 35 and the refl ector

21a, whi FRSel Ipvention, qullglﬁg{\flp{%, & f oPhotgyensitive resin pattern and the

line-width of the comb-shaped-electrode of the metal patterns are measured. Here
for example, the line-width and the shape are positions, such as the photosensitive
resin pattern 35 and the reflector 21a, which are necessary in quality control may be
measured and checked. Furthermore, the number of times of measurement can be
performed is not particularly limited.

For these reasons, it is obvious that the present invention includes various

embodiments, which have not been described above.



measured and checked. Furthernore, the nunber of tinmes of neasurenent can
be perforned is not particularly limted. For these reasons, it is obvious
that the present invention includes various enbodinents, which have not
been descri bed above. 25 August 2005 -18- CLAIMS 1. A net hd§ August 2005

manuf acturing a surface acoustic wave deujge, conprising: a step of
depositing a netal filmon a piezo-electric substrate; a step of coating a

phot osensitive resin filmon the mnetal W step of - exposi ng and
devel opi ng the photosensitive resin fi form ng a photosensitive

resin pattern, and selectively exposing a part of the netal film a step of
gr oundi ngtlt hg q’r&@&ﬂ for|manufagtpring aewpgﬂ;ecacﬂustac wavenlexice, comprising:or
grounding; a step of irradiating an electron beamto the piezo-electric

substrate, and ameepsof depositingoh aictabfithidn 8 piesd-eledticSubsithgy the netal
filmis grounded; a step of etching the netal filmusing the photosensitive

resin pattern a . ' .a et al ttern: and g.step of .
renmovi ng t he phgtsgespeﬁg?"b?t\}ga(rleél%tgbgl?sl“érﬁ;".’ﬂﬂof?@n?1“e °dP°%%§lEﬂ'i ng a shape
of the nmetal pattern with grounding the netal film 2. The nethod
according to cl®i#eR, ofhexpesinghand develpping dhet photossnsitivet resin fidm,| and
than 2.0 s mand nore than 0.35,u in. ,
forming a photosensitive resin pattern, and selectively exposing a part of the metal
film;
a step of grounding the metal film'using the exposed metal film as a
window for grounding; |
a step of irradiating an electron beam to the piezo-electric substrate, and
measuring the photosensitive resin pattern when the metal film is grounded;

a step of etching the metal film using the photosensitive resin pattern as a

mask, and forming a metal pattern; and

a step of removing the photosensitive resin pattern; and
a step of measuring a shape of the metal pattern with grounding the metal
film.

2. The method according to claim 1, wherein the line-width of the resin pattern is

less than 2.0 4 m and more than 0.35 u m.

3. The method according to claim 1, wherein the piezo-electric substrate consists of

one of lithium tantalate (LiTaOs), and lithium niobate (LiNbO3).

4. The method according to claim 1, wherein the metal film is grounded by

contacting a grounding tool, arranged beside the piezo-electric substrate,

with the exposed film.



3. The method according to claim1, wherein the piezo-electric substrate
consists of one of lithiumtantalate (Li TaG3), and |ithium ni obate

(Li Nb03). 4. The nethod according to claim1, wherein the, netal filmis
grounded by contacting a grounding toglL, arranged beside th25 August 2005
piezo-electric substrate, wth the exposed film -19 25 August 2005 5. The

nmet hod acgo cl ai el t her the neasured photosensitive
resin pat e?ﬁbl e@ﬁ%fjhﬁ?oéd%& i?f‘ beE’SFT'dHt"T’ giher thganessured phatasensitive
step of neasuring the shape of the photosensitive resin pattern. 6.The

nmet hod ackeSiniipadtern is| withid a whngeiof sperificatigns is hddterminddhefterthélstep of
pattern with grounding the-nmetal filmconprises: a step of grounding t‘tl"u

metal filgedldedd i c&nn\g 3 I ttern by contacting the
groundi.ng t ool Vétlﬁait%%crreta Cé}ﬁﬂ s;l{i pﬁgp&% renoving the resin
pattern; and, a step of.irradiating the electron beamtothe pi ezo-el ectric

substrateg, 'FHE' m@?ﬁé&”éé&brﬁ 3Rl 4, " HEREAl ﬂ@ﬁ&uﬁf%%%ﬂaé??cf&ggg

filmis grounded. 7. hod” for manufdcturing a acou
devi ce, caomgtal plah@'rn \Mltbtmlm‘dltlgﬂhelmetag falmreiontpfisésn on a pi ezo-el ectric
substrate; a step of coatlng a photosensitive resin filmon the metal film

a step of expog I t osensitive resin film

forming a resin [g)%t ngl%\g%g?lg%n%f ﬁ%‘%@u?ﬁﬂ’gc 3"5‘%@3’01"0?1\%“511:0'905%@%3\%
resin pattern; a step of judging whether the neasured shape.is within a
range of  pattern by contacting the grounding tool with the metal film, after the step

of removing the resin pattern; and,

a step of irrad_iating the electron beam to the piezo-electric substrate, and

measuring the shape of the metal pattern when the metal film is grounded.

7. A method for manufacturing a surface acoustic wave device, comprising:
a step of depositing a metal film on a piczo-eledtric substrate;
a step of coating a photosensitive resin film on the metal film;

a step of exposing gnd developing the photosensitive resin film, and

forming a resin pattern;

a step of measuring a shape of the photosensitive resin pattern;

a step of judging whether the measured shape is within a fange of

speclﬁcatwns

a step of etching the metal film using the photosensitive resin pattern as a

mask so as to form a metal patiern;
a stcp'of removing the photosensitive resin pattern;
a step of grounding a part of the metal pattern; and
a step of irradiating an electron beam to the piézo-clectric substrate, and

measuring the shape of the metal pattern electrically connected to the grounded part,



specifications; a step of etching the nmetal filmusing the photosensitive
resin pattern as a mnask so as to forma netal pattern; a step of renoving
t he photosensitive resin pattern; a step of grounding a part of the netal
pattern; and a step of irradiating an el ectron beamto the pireXegust 245 c
substrate, and neasuring the shape of the netal pattern electrically
connected to the grounded part, 25 Augudt 2005 -20 when the part of the
netal pattern is grounded. 8. The nethod according to claim7, wherein the

line-w Wﬂénotfhegﬂ(})‘?t el Mgltﬂtgﬁrggslggzé&\,#}pn 2.0,u mand nore than 0.35,u

m 9. The neth according to im erein the piezo-electric substrate
consists of one of l[ithiumtantalate (Li TaG3), and |ithium niobate

(Li No@®B). 10. The nethod according to claim?7, wherein whether the shape of
the measured netal pattern is within the range of specifications is

det er m getheahbtiod hecartigny &f claiBasUwvhegeinh@esiipaeviath bhenhsaiakl patbal iy
11. The nmethod according to claim7, wherein the netal patterns, used as a

shape e oqueﬂ(?t ar aérns of areflector. 12. A tester,
conpri g?%g%%lﬂse% S8 BoRe Sigﬁ'e@ Si‘ﬁ&"an el ectron beam a condenser |ens
converging the electron beam an el ectron beam scanning portion for
scanning the el ectron beam a detector detecting secondary el ectrons
generated from a nmeasuring obj ect

9. The method according to claim 7, wherein the piezo-electric substrate consists of

one of lithium tantalate (LiTaO3), and lithium niobate (LiNbO3).

10. The method according to claim 7, wherein whether the shape of the measured
metal pattern is within the range of specifications is determined, after the step of

measuring the shape of the metal pattern.

11. The method according to claim 7, wherein the metal patterns, used as a shape

measurement object, are patterns of a reflector.

12. A tester, comprising:

an electron gun generating an electron beam;

a condenser lens converging the electron beam;

an electron beam scanning portion for scanning the electron beam;

a detector detecting secondary electrons generated from a measuring object
by scanning of the electron beam; and

a grounding tool connecting ground electrical current potential of a metal

film as one of a film at a under part of the measuring object, and the measuring



by scanning of the el ectron beam and a grounding tool connecting ground

el ectrical current potential of a netal filmas one of a filmat a under
part of the neasuring object, and the neasuring 25 August 2005 -21 object,
wherein the groundi ng tool conprises: a contacting head conf2ScAugdt 2GD5
contact the grounding tool with the netal film an armportion arranged at
one end of the contacting head; a shaft arranged at the other end of the
contacting head, and configured to rotate the armportion. 13. The tester
‘according to claim12, further conprisiag_a holder holding a sanple
‘provided the netal film 14. The tester "i'n scope of claim12; further
conprisin&kg vacuum chanber configured to receive the electron gun and the
neasurinﬁ ﬁﬁect therein. 15. The tester according to claim 12, further

conpri si ' [ formaiiqn unit, formng a picture based on anobunts of
the det eg?lggemsg%%ﬁg%?§gl&%{ﬂqﬁmpﬂﬂ9s?A tester according to claim 15,

further £9 rti si.ng a critical dinmension mneasurenent unit neasuring the
shape of % FR&tAEH rl}“ﬁé{ goptgures te irontpecthe grovnding Ryolt WethOiKd Wdial
formati lot‘lei t.

an arm portion arranged at one end of the contacting head;

a shaft arranged at the other end of the contacting head, and configured to

rotate the arm portion.

13. The tester according to claim 12, further comprising a holder holding
a sample provided the metal film.

14. The tester in scope of claim 12, further comprising & vacuum chamber

configured to receive the electron gun and the measuring object therein.

15. The tester according to claim 12, further comprising a picture
formation unit forming a picture based on amounts of the detected

secondary electrons.

16. A tester according to claim 15, further comprising a critical dimension
measurement unit measuring the shape of the measuring object on the

picture formed by the picture formation unit.



