ACOUSTI C WAVE ESTER BACKGROUND OF THE I NVENTION 1. Field of
the I nvention nvention relates to an inspection nmethod for a
manuf act uri ng proces®oef a surface acoustic wave device used in the field
of nobile conmmunications etc., and, nore particularly, relates to an

el ectrode |ine-w dth neasurenent nethodlef the surface acoustic wave
device, and a tester used therein. 2. Description of the Related Art The
.field of use of a surface acousti DESCRIPFIGN i s expandi ng, and use of

hi gh frequency bands in the field of nobile conmmunications is especially

i ncr easi METHODSFORRMANIOFA UTURING ASURFAGCEWAED BSTRCIWAVE DRVICES
-hi gh frequency bands. Center frequenC|es of passage bands in the filter are
mai nly determ ned by two-physi cal gl TER | ¢s. which are the thickness
and the |line-wi dth of conb-shaped-ée ectro es of surface acoustic wave
devices. For this reason, in product quality control of the surface
acoustic wave devices, it is inportant to precisely neasure and inspect the
| i ne-wi dt hs of the conb-shaped-electrodes. As a lin ction

met hod, BACKIGROWNDhOF THEINVENTDOped- el ectr odej’ ,mmmmw mm mronal ly
neasured with an opti cal ncho?cope FbMﬁveg for |nstan§§ a surf?ce g
acoustic g requency bands -2 ' used 1'n US-PCS (Unite
St at es- Pé??gﬁgﬂﬁégggﬂﬁggé I ons Services), conb-shaped-el ectrodes have

| i ne-wi dt hs of about 600nm while a specification range qof products is as
smal | as severEhetrgﬁgerﬁfmwﬁntl%crs}ad%w P 1g5ReLtign mﬂaf&aifoq A feanffgetyring
measurenent systemis not applicable to the neasurenent of |ine-w dth of

t he conbpshegsed-ofl ectsuefirs idvossldb savieaakevaaousdedc iwavae d€idldeof Amobile

exi sting instrument, which can neasure up to about 600nmline-width, in a
i ne- wi df {IRasuEABRD L8 SIAIN HRes ARl ORIRER Mo Theelbbigays S widen
measur enent systemis uséd IR I nspection ring a manufacturing process of

sem conduct or devi ces, dhe i nven ors used this EI ectron beam/line Yant h
measurement method of the sur ace acoustic wave device, and a tester used therein.

; e3eq}! | mrn™J O4ﬂ ’@ﬂi m mlDESCRI PTI ON METHOD FOR MANUFACTURI NG A SURFACE

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



measur enent system for the neasurenent of the line-width of surface
acoustic wave devices. However, the line-width of surface acoustic wave
devi ces could not be precisely nmeasured with an el ectron beam|ine-w dth
measur enent system DI SCLOSURE OF | NVENTI ON Upon exam nation by the
inventors, it becane clear that the causes of the difficulty in precisely
nmeasuring electrode line-width with thesline-w dth neasurenent system using
an el ectron beam were pyroelectricity and the insulation by the

pi ezo-electyic, substr used. as a substrate material in the surface
acoust i cUi&fe Hevi @éﬁégr oéﬁé‘éﬁeai cisttﬁteﬁspeés‘bﬁag;e QM FREIAsIPTSHe Services),

pol ari zati on of the piezo-electric substrate changes with tenperature
~change, aombpsHapeidzgtitoodahangedim-eidghnesttbouo600hm, subide ratpesifichaon.
Due to pyroelectricity of the piezo-electric substrate, the piezo-electric
substrate, ] i . ri prac AM -3 .
terper at (L PERBLTEIE Bhafi® JRERLTEhSOE Moy ) PRSPt Bep ancoptical
substrate in - which electrode parts are | am nated becomes an anode.

Ther ef or Engtigidihmeasarementagiséemds ot rappticable teethatmoesuremisnt gbdineryiidth
addition, since the piezo-electric substrate is insulated, electrified

el ect r onaf enBembbhage dfeliseb ded ih RacPeniA®E eEodtict MEvPUevieeel ectric
substrate. Hence, when the line-width is nmeasured with the |ine-w dth

measur enent system.usin n.electron,beam the surface o e .. .

o ezo ol ect 11 0 e PaBdn e Beff ittt P \ERRell shlFm tipgarsth

el ectrons repel the irradiated primary el ectrons, the beam cannot reach to
t he conmbimshapldteatidth rodesrramgnt haistempr vsgsniany elegdrarh heamhe Thgt lingewisdtht he
conb- shaped-el ectrodes will be vague. Accordingly, it is apparent that a

hi ghly phRGks&MBRS¥FRBRNGEs Qfsell i lih§ifectiont Quiingl APRRSLBIGuAHE pRCEHE of
charged-up state. Then, in order to prevent the charged-up state, an
ioni zer and.a ZaOfL X—({a i rradi,ati.on itnstru ntthiare ir}tcrorpgrat eﬁl. i nt Odthhe
i ne- wi dt RIS e VeSSt em I BFnd ™Y SHOBT oty 1% P RN B R, Figie !
charges charged with an opposite polarity by the surface charged-up

el ect r on#ecagRELBEFtt sysmaygqr {teer sndaspregnentedl the tlie-piidtho 0| swataciecacoustic
substrate, at which the surface acoustic wave devi ces are arranged.

However, wahe d@tibesls Heivdvier,athealinBOvidfle dfosuredud hdsussief axe r@yscdiaysuld
problens in that a long tinme is necessary for conpletely renoving the

char ged- HBt 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



el ectrons. In addition, charge-up due to the irradiated primary el ectrons
and the electrons polarized at the surface of the piezo-electric substrate
by heating due to beamirradiation for nmeasuring the |ine-w dth cannot be
avoi ded. For these reasons, when the sane | ocation is nmeasured repeatedly,
t he measured line-width value may be different. -4 An object of the
present invention is to solve the abovg}problens. The present invention
provides a nmethod for manufacturing a surface acoustic wave devi ce, which
.can be neasured with high preC|S|on and with a high rate of reproduction of
t he rreastﬁfrwrwmecélangﬁ ad¥h @i Bavltaibe Hartags; %ﬁh%fpwmebcérs@rwbmwnm on
is to provide a tester for a surface acoustic wave device, having high
-measur enghichpeRetdidenpanbraire dymihaed beEsése@RNindtrRyi Mphéeho@htHeakerfate
reproduction of the neasured values is possible. In order to achieve the

above- de d es I re se nven her es
in a net:il?réc?c% eﬁl& ?‘g rﬁrl?e IV%%rcﬁgigleédacous%Q%tvvé’vesng‘gacvf%ee%‘% elr%gp
corrprlsm% (a) astep of dep03|t|nganetal filmon a piezo-electric
subst r atsubstrigje s snsapated, elsstuifigd a@lwmmémqtubﬁedrfé@sqd tq the parintesemref al

film (c) a step of photo-exposing and developing the resin film formng a

phot osengiet p@ol@ettRicPdhbRfdle. aMbnze! QEltdnY ehe/ IBEPR$dtRTisAnRAkhred wihe thet al
film (d) a step of grounding the netal film usi ng the exposed netal film

as a w ndow f. roundi n (e ep of irradiatin | ectr.on b

the pi edoneragih HoeelieRla Yot helhen Anng | CHESH dihindft o HTom 10 he
nmetal filmis grounded, (f) a step of etching the rretal filmusing the
phot oseniezdedeqteisi subgtratee isnckarged madlonsaqekerithy, rsimes theneharke graupt eientronnd
(g9) a step of renoving the photosensitive resin pattern. According to the

first feqperetwd Ghadiaty®niphRRarybYel@eQBAsl Nehet NBedRt Bdanhibt Mrefch heo  the
pi ezo-el ectric substrate, and by neasurlng t he photosensitive resin

Bt nor et s et Eassp it pMsT cafiaifibe sBe i ebatber Qo0dfe boTrabtur ec
wi th high reprodu0|b|I|E¥ and hi gh precision. -5
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 ionizer 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
piezo-electric 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 electrons 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.



A_second feature of the present invention inheres in a nethod for

manuf acturing a surface acoustic wave device, conprising: (a) a step of
depositing a netal filmon a piezo-electric substrate; (b) a step of
coating a photosensitive resin filmon the netal film (c) a step of
exposi ng and developing the resin film and formng a resin pattern; (d) a
step of etching the netal filmusing the resin pattern as a mask so as to
forma nmetal pattern; (e) a step of renoving the resin pattern; (f) a step

of groundi ng part of the netal pattern;, and ) st.ep of irradiatjng an
ol et ron- beanfibobire? st die. rscht i eafig: isaesdTh dBecanlie pipbierBe.sndse of

the nmetal pattern electrically connected to the grounded part, when the
part of présentrdhaéntpent tpronides gmotthde dior Ananuflichgii® at berfsec andufteawave of
the invention, by grounding part of the nmetal patterns, and by neasuring

t he net tt el.ect i t i ] u pat
el ectri ? :e‘ég't%f o‘?]m()br}]l tcﬁg ip;)% g@%@%ﬁ%@{“? :Ft@ ?%}Hgér g%lténgla%lhgqurﬂg\?e%tl%%,raéenc? t

t heref ore neasyrenent of the shape of the nmetal patterns with high

r epr odudsFOdneEyoRn 9f the gieapuisdi wlees-becomes possible. A third feature of the
present invention inheres in a tester, conprising: (a) an electron gun for
generating anlheheéditic) ahethisr dbjgctaofaboGeesan ihearidmls woproeids dgestbetfor

el ectron beam (c) an el ectron beam scanning portion for scanning the

el oot 1 0 RSA. b YENRCI el AalFd BRI L SREAIRTY- ALER LARFRPORER! | 10

froma nmeasuring o scarini ng e ronTbeany a

groundi ng tool for connecting ground electrical potential to a nmetal film
as one &feaguramentavimga digle ratgnfireprodustionerfdhie imrpssrgdertives ifdpessédle.
measuring object. According to the third feature of the invention, by

conpri sing thén ordér 46 cauhdevtg th@Qlbolve-ddicEibed heurfesal, 4 ifim ifsatoeningcihed to
groundi ng potential, the electronic beam can be i1rradi ated w thout storing

el ectro . I - i C I DES
oy B P N TS R 18 S T Lo
tester of a surface acoustic wave device according to an enbodi nent of the
present denifsnt then methed 1epmpriging: af @i 89Pc Gfr depRiitipagat BemiGiHm om @ 2 s
a plane view explaining the positional relationship between 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 using 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.



groundi ng tool of the tester of the surface acoustic wave device and a

pi ezo-el ectric substrate according to the enbodi nent of the present
invention. FIG 3 is a plane view expl aining an arrangenent position of the
pi ezo-el ectric substrate of the surface acoustic wave device. FIGs.4A to 4C
are sectional views explaining the nmethod for manufacturing the surface
acoustic wave device according to the gnbodi ment of the present invention.
FIG SA is a plane view explaining the nmethod for manufacturing the surface
-acoustic wave ,device,according to the enbadi nent of .the present invention,
fol | owi ng ¢ he s (SEEORolATH FiGL, PRSENSAnYETIOR oleEsh In, FounethBlgiohe v
B- VBdirection of FIG5A. FIGG6A is a plane view explaining the nethod
-for manuhactfactming heusfiacé aceustoowsive clewises cdepirisgngc@)radsteg dfaleploeiting
enbodi nent of the present invention, follow ng the step shown in FIG 5A and
FI G 5B. 6B | td j 0 |- ' ' :

FI G 6A. 2 mlg:t:gef/lﬁﬁ i gﬁaaagfegﬁeélg?@% ggl(p aalqlf:ﬁ %%Zear:eo?h%écf%r 5%&?%8? {Jtﬁeng

t he surface acoustic wave devi accordjng to the epbodi nent of the present
i nvent i d&SInF B My msdalstibp; gq?)omtqpnofpﬁ@%n&ﬁédFciecgeé@mglt@wssmsflﬁﬂ
sectional view along the VII 13-VII13 direction of FIG7A. FIG8A is a

pl ane viad forpliaigna Bgsihhgatt@hp@d) hosteprsfuéebing tig nidiel silinf asiagateutinc
wave devi ce according to the enbodi nent of the present invention, follow ng
the ste [ .S S [ j ; l.ong: t he
VT B ViR aehs £ el La 808 LA %%‘Ekgfﬁggf’pﬁeinae?‘v e‘\?vpgnﬁ%{%l?‘\gi ﬁ’& i

met hod for manufacturing the surface acoustic wave device according to_ the
enbodi matittean; (heapyleRedt sronasing oh parblof dhengetalepaitem: sHvwvie) @ em oA
and FIG 8B. FIG9B is a plane view explaining the nethod for manufacturing
t he surfiaediatbngisni elesvtnon dexymce akeqiidiagldodrit haubsnaodi aedtmedsulring piesent
i nvention, followng the step shown in FI G 9A BEST MODE FOR CARRYI NG QUT
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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 electron 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 (¢) 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



t he acconpanying drawings. It is to be noted that the sane or simlar
reference nunerals are applied to the sane or simlar parts and el enents
t hroughout the draw ngs, and the description of the sane or simlar parts
and elements will be omtted or sinplified. Generally, it wll be
appreci ated that the various drawi ngs are not drawn to scale from one
figure to another nor inside a given figure, and in _g_ particular that
the |l ayer thickness are arbitrarily drawn for facilitating the readi ng of
.the drawi ngs.. In the foll qw descrj.ptions, nynerous details are, sef forth
such as BB lgianich sBe MeaE TP 19 caonerics. Prerdag e ARG SiAnting of
the present invention. However, it will be obvious to those skilled in the
-art thateledteopicelseamh danveatirradiared vhich@rtastoringdehectrbositons theh pegzeedlecizic
details. As shown in FIGIA a tester of a surface acoustic wave device
accordi ngptQa.an enbodi ment of the present invention includes an electron
gun 1 for generating and irradiating an el ectron beamto provide primary
el ectrons, a condenser lens 2 for converging the electron beamon the
substrate 9, a scanning portion 2 for scanning the el ectron beamon the
substrate 9, a secondary electron detector 4 for detecting second el ectrons
gener at eBRIEBTDEBECRIEIONI@FTHEBRAWENGY the primary el ectrons, a
substrate holder 5 for holding the substrate 9, and a grounding tool 6. The
groundi ng tool i 5 .CO i C Ny n (:h the i]m7
on the rreasuriFr{g}'i'sgul)lgte{r]g?%&Bg&iﬁg gro r% ‘ﬁ‘r‘]% ttggléo%?}tgrﬁlg%&&%soqaa gggr%gtggigve
contacting head 12, which can be in contact with the netal film7, an arm
port i on SWrfagetagenetdc Mave e viGepacsording te it e bodignans od the pressat Mversion. 48
arranged at the opposite side of the contacting head 12 of the arm portion
47. Further norEG. 1Hés h @3y vienctodespoadiugctuRIGharber 50 accommodating the
el ectron gun 1 and the substrate 9, an picture formation unit 51 for
form ng a pict s t d 3 apou t r.ons
from each positiCen ant cHaTe (iEpr ERERYER" IR BheRlod-LlicARANMRE hertBEA P
scanned, and a critical dinmension neasurenent unit 52 for detecting the
out | i ne &PupfRingcionh of kb tast e dcthe syekacp asaustim Wane desiGren ot picroeclegtiic
nmeasuring the line-w dth thereof. _g_

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

FIG.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.



In addition, the substrate 9 has a two-layer structure, which consists of a
circular piezo-electric substrate 8 made of lithiumtantal ate (Li Ta03), and
a netal film?7 made of alum num (Al) formed on the piezo-electric substrate
9. Lithiumniobate (LiNbO3) may be used as materials of which the

pi ezo-el ectric substrate 8 made, instead of LiTa03. The materials, which
make the piezo-electric substrate 8, dg_not need to be LiTaO3 or LiNb03. As
shown in FIG 1B, netal patterns for constituting the surface acoustic wave
.device 11 are r t he tal fil f FI.G 2 fqr details of the
metal patter ng} 6%@ "rréet cijomgy v Fﬁ"'?ané‘go‘l §p&igd€]ra3 déreﬁﬂgf‘tqf@ﬁ,(}'éjf%i ch can
provi de contact with the grounding tool 6. In addition, an opening 10 for

- contact, fornmEdGI7A tshephetcaticparxpldiningtled metleord fmgeaimaﬁacmrhig thenfuafamt i al
part of the substrate 9 which can also contact with the grounding tool 6.

As showgcp ﬁ‘stﬁ‘b%gve tcfé ﬁa‘é%’fd?ﬁ t@oknd éxﬁb@&{n‘?‘é}ﬁegf t]'ﬂet gﬁesg ?'ﬁmbé’ i

besi de t e substrate e grou dlng to I's nmovab e sha 48 as
a center thereof. The roundln tool 6 _can nove to the position 46 where

t he conﬁﬁH?WHﬁgﬂgeﬂeﬂé ﬁyﬁlédﬂgﬁ@%aﬂﬁgjﬁéﬂél film7, and to the position 14
where the contacting head 12 corresponds with the opening 10. The

contacting he®lGYaB issa sd@onavedy aleng the NDB- VB clorrkeeh odpIG TAe metal film
7 after neasurenent. As shown in FIG 3, the surface acoustic wave device 11

patt brns. i not hc-2ois, RReER) S AL iR Cton ooy iy (! lrface

conb- shaped- el ectrodes 30 and 33 for output; bondlng pads 22, 25, 28, and

31, ref RERYHIG WavE deyicel mecartingr Wurihe | ¢badimentoobctheTpeesent invention,
conb- shaped- el ectrodes 24, 27, 30, and 33, and the bondi ng pads -10 22,

25, 28, fandwig ﬂf@stépshewhiimeFIﬁ'mmﬂ&QTISWB.O each other wi th connection
lines 23, 26, 29, and 32. In addition, the bondi ng pads 22, 25, 28, and 31,

s00 o 1ot SRk PRGIG) A65 08 SEBRRS SR GRS Lines

dicing lines are connected with the ground |lines 15 and 18. For these
reasons, the Eéﬁ@f’s%ﬁamwveemewégmzms theymetlpd fpygmanufaghying the wifasst or s
21a and 21b, which are electrically connected to the netal film7 on the

ci rcunf acenstéc negvodevicd lecordiagr at eh® ¢mbodiphedthef gtheupeksenneayvehidys, t he
sane electric potentials.
following the step shown in FIG.8A and FIG.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.9A.

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



In the follow ng, a nmethod for manufacturing the surface acoustic wave

devi ce and an inspection nethod for the surface acoustic wave device
according to the enbodi nent of the present invention will be described. (a)
To begin with, the piezo-electric substrate 8 is prepared as shown in
FIG4A. In addition, as shown in FIG 4B, the netal film?7 is deposited on
the piezo-electric substrate 8 by sputigering. Wen alum num (Al) alloys are
used as a target, an Al alloy filmas the netal film7 can be deposited on

.the piezo-electr,i ubstrate 8. (b) Next s shown.in. FI.G 4C, .

bhot bseREIE" sl e 1R mfiiekiiest ke prsltardS RN A otat o G Fn R ading: | m
7. (c) Next, a photolithography process is carried out. The photosensitive
« resi n fof th&draveinge! edtithelfyllexprsdescupitingspashepats detads shapadosthctuchs
conb- shaped- el ectrodes and reflectors. After exposure, the exposed parts of
t he pho icf | LES) il : sel ' : | Ol and
st g sgectic denafSulhcs (RG8 HoFifenaBor iR REREERIRY THE BB
patterns 35 and 36 etc. are forned.,K The photosensitjve resip pattern 36 is
connect 8Vandiomme HRvteysbrsivill ke pBYjoqusip| tll?f’%flls’(‘ﬂ]feéiuljh”teh@tﬁﬁ%‘t dedrestntve
resin pattern 35. In addition, in this photolithography process, the

openi ngid¥kntonamay teqraedcal wmithbanemsisipecifibeepdint osensitive resin film 34
at the position of the opening 10 is renoved in a devel opi ng process (the

contacting he ont Wi, t il -1, Qs L1 hi i.ng
10, as shown ?‘S{ Sﬁ-’?’&ﬁ’e@ ?Rt("zf" Iﬁetg(fttept%ﬁg%gl aaﬁg ac??hg%% pvgtedc?glfé%es? (i%\;gﬁl%ggi n
patterns is nmeasured with the tester shown in FIGIA First, the devel oped

pi ezo- ePBAMbdimpdtafthe prepentinyanten inpludse aBuwlseiran SWol deF gsneidinge of
t he vacuum chanber 50 of the tester. As shown in FIG 6A and FI G 6B, the
groundi agdtieeldifiing anlectro@ndainhe prsvidetprigatiealdcirdnsontodntisnddidensal
film7 at a bottomof the opening 10. In the state where the contacting

head 12tf<91f c‘bH?g%fPQr't‘ﬂie.“gletcgt%eﬁea%?.“érﬁ%é.stufﬁ‘étrqf‘et 3 iséﬁr?iglgt?ﬁtﬂﬁoﬁ?h{ry of

t he phot osensi e’resinp rns including a [1né-w e resin
pattern 36 of the surface acoustic wave device is neasured. First, in order
to get ACHIHPgEtBesleetren bramoe s subdrated), p pracmdary skctiomed@rer bfPtheam
3isirradiated to the substrate 9 as shown in FIG 1A This irradi ated

el ect r odehetingSsdconeGlestddtngedc@atdd fedbmctheasnblaars S Trrabnuwed by tht Grhfary

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.



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

t he photo resists such as photosensitive resin filns 34 to 36 are renoved,
and each process shown in FIGs.4C to 6B_nay be -12 repeated with adjusted
exposure conditions. As thus described, since an accurate neasurenent is
.made possi ble, products that are qutside the range of the specifjcations
can be preventBRdGBoRatheasitistipte & E‘%aﬁ&&'?ﬁi’r‘?bé turgs Which Gompisty g6& j n
processi ng can be reduced, and product yield can be inproved. (f) Next, the
. groundi rgrdudad plezosclseprr aittrate nmube ofdithiurhithmalateqidTA0E), pndzonedtelct ri c
substrate 8 is autonmatically taken out of the tester. (g) The netal film7
is etch us A it in.fil. . SK.y . nmet al
fiim 7 nonhadaigh & SR ARR IR bR e P R e B s c LRy s
performed by the reactivity ion etching (R E) nmethod using a chlorine (Cl2)
based gadobqtr)(LpN6Qs) meay be 1spd ke malerishbrbdrieh thy pigzeselectri¢ pebsimie & 36
are renoved by plasma ashing using oxygen (02) based gas. As a result, as

shown i AnddéGiféreaddfHli®a0B, ThBenimtials, RAllicRmigke SeCHicds-Aedteicl Rbkahte2da and
the ground line 15, are formed on the piezo-electric substrate 8. The netal

pattern such as the ref tor is electrically connected to the netal
film7 9% g'heetdhté)e%ergli‘? 3I?rnléﬁit8%ﬁ as the ground line 15. (i) The

| ine-wi dths of the patterns, such as the reflector 21 a fornmed on the

pi ezo- el ect ri AsahewnaineFH. 18, enpedqatedns Tor capsidivtiogetite perface ecewdtivut in
the sane way as the shape neasurenent of photosensitive resin patterns. In

this negsafedBifce 1hard@sihé®byofhet ARtATELiBh Pofdier fo FIGMAL abiagist 6f tihe
contacting head 12 is differenf fromthe case neasuring shape of the

phot osensi tive,resin tterns, ..That, is.. as shown in.FlLG 8A.and_FI G 8 t he

b ound ¢ eb s oo it Al i isBRnstl B BabPBoR WEE Sabiofls 1 'on
of the netal film7 electrically connected -13 to the netal pattern that

i s a nessatartenith db¢ eceundjngrioehe. r dn|additden,2ampopEyngti) 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



reason, the current 39 of electrons is forned. (j) Next, it is determ ned
whet her nmeasured values are within the range of the specifications. If the
nmeasured value is within the range of the specifications, the process can
advance to the follow ng step. (k) The piezo-electric substrate 8 is diced,
and it is split into individual surface acoustic wave devices 11. As shown
in FIG 9A before dicing, for instancejpgthe netal patterns such as bonding
pads 22 and 28 are electrically connected to the netal film7 on a dicing

line 42 r.Qu roynd lines such as th ound lines.16 and 17. .In djcing,
the i dtdP g, Lo 0 R rige PPIRBSDN Yt o nnsels EIURALT, hF B dEereefian tiths %Ak o

of the metal film7 in order to cut these electrical connections. As shown
.in FI G 98, 1% anie33.ur flacel dit¢onsthecbawalieg dendis 22,1215, 2heargr dlnand ithesmelsdl t o
20 electrically connect the conb-shaped-el ectrodes 24, 27, 30, and 33, and
the refl r : : W t hal o

addi 1 ort ) O SEnETRcE R Eop e ARH B, SUABHT £ 20,13, oRETY:  The
bondi ng pads 25 and 31 _such as the dicing line 44 shown in FIG 9A, _the
bondi ng 16E&8t0rs 2dacang12 Ky rapdsthgsmetad figt gmnr thendizing linge apy c@pngeied with
circunferential part. (1) Finally, die bonding, wre bonding, and

packagi nge gedbend dihes ¢drandekB.out on the surface acoustic wave devices 11,

t hereby the surface acoustic wave devices are conpleted. As shown in FlIG 6A
and FI G 6B, t CMI of,. .e r i t Nt -acy | ead
12 of the gr o{}ﬁ)éi tﬁﬁgieg%qsggs’cglﬁt a@ﬁé'sﬁﬁéeﬁ%%ﬁﬁﬁq%@%Th%ﬁcau?r%?ft é%cggho%]

el ectrons i ncl udes: (a% el ectrons charged on the piezo-electric -14

subst r at’éflgctoys dapanda L .eVBicdnge slackrifallyasmestad inthepmstd S8m 70 phg nary
el ectrons irradiated by the electron beam and (c) electrons further

gener at edrawinfeiendd ezgdot| cfCihel sutsttasé Matigo8ghithe egrohad Jimst mave tBei sime
further polarized by heating caused by the beamirradiation. The current 38
runs fro . film7 into finally the grounding tool b so as to
reduce éﬂE%E@ﬂgﬁégg ls'electrical current potential. The current 38 suppress
to accunul ate el ectrons on the piezo-electric substrate 8 in resin patterns
such as the pHatbsefaliaving, ramethpdtfos manefaciiying, thy suifasy acougtic wave
measur enent object and in proximty of the patterns. Consequently, a

traj egt aieygli@ef ahanehepédtivh heandior thenutfatefdcoatad wardddiighbycqdacs &e and
reproduci bl e

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



measurenents of the shape of photosensitive resin patterns are possible.
The line-width of the conb-shaped photosensitive resin pattern was
respectively neasured with the tester according to the enbodi nent of the
present invention and with a conventional |ine-w dth-neasurenent system
wi t hout the grounding tool 6, and the result was conpared. As a result of
measuring the 500nmline-w dth of the_ canmb-shaped photosensitive resin
pattern 30 times, a standard deviation value was about 1nm by the
_neasure nt net t he, enbodi. nt af t ent v ntion.

T s PSRl e, Pt S RO S e S A B 3, AR
measur enment net hod wi thout the grounding tool 6. This denonstrated that
. highly foecide Thd phagbsensitéyps octioi teerneds us eventstedr ® posphblosensiing t he
measur enent net hod according to the enbodi nent of the present invention. In
additio S8, 1d e n ng
head 129 fﬂs%léﬂ3%%&%%‘%3%‘%2@2%?’?&@?&523 B e MR N
current -15 el ectrons includes: (a) electrons further charge
the pi e?g%ﬁ@é?g{a@?@u%‘{cﬁéﬁ’et@ BPepgar Pzt pbR g‘?fé“?‘f) SiBHPaReRUH & cﬂ“gﬁge in
t he manufacturing process; (b) primary electrons irradiated by the beam
and (c) pabasensinisef tasimdilnc 33 gedhopositéopioé ztheedbpating c1G ubstemtved Sinby
heati ng caused by irradiation. The flow 39 of electrons runs fromthe netal

film?7 i i diHel rreduce
an i ncl [BLAopRE; BIEANE KR et BEQLEY cRBH Gitule Bl TR 78 oS
fromaccumul ating in the piezo-el ectrl c substrate 8 of the rretal film?7,
such as thig@neaingetd.cs Sown sEKG-8Bakasur enent object, and in proxinmity to
the object. Accordingly, a trajectory of the el ectron beam 37 i s not

defl ected, an@d)Wekd, yhpskajesef tiechhiepsaaditivdlainpagurngnemcasafed Withsthape of
phot osensitive resin patterns becone possible. The line-width of the

conb- shaped: %Wﬁ Pﬁfﬁe‘ﬂ“ CEJJS§ tﬂ% r&%?é‘l‘oﬁgé‘ﬁé‘{d‘ele | nvgﬁ?ﬁ%@% atth

tester accor o esent I on an the
conventi onﬁ ne-w dt h- neasurenent system wi t hout t he groundi ng tool 6
respect Pfd 9suaﬁaate Sasied insade 9f thesyaquugp chamber pR@Iithe tester.  As shown

conb- shaped- el ectrode having a 500nmline wide 30 tines, the standard
devi at i dom RIGl61e andsFIEh6B] thagrdunding toslas us enevdd, nmidhihd aatactiiggedd 12he
enbodi mrent of the present invention.
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



However, the standard deviati on was about 5nm by the conventi onal

nmeasur enment nethod wi thout the grounding tool 6. This denonstrated that

hi ghly precise and hi ghly reproduci bl e measurenents are possible using the
measur enent net hod according to the enbodi nent of the present invention. In
addition, in the enbodi nent of the present invention, a neasurenent in a
case where the line-width of both the_{esin patterns and the netal patterns
is |less -16 ' than or equal to 2.0 a mand nore than 0.35 (err) mis
possible. In additiagn, en the reflector is neasyred, since the reflector
oS ahet drpedied Mithadrisist ErRoworboutu. o At rautesct neds Ade B 2qdieate

refl ector can be neasured nore precisely. This is because, for instance, in
a case wheaserdrhentr 6§ | exatler paisibies peabuctedthat herer efdteideoth@ lmngei pécthey
connected to the ground line 15, becones charged | ess easily than the
conb-sh I 4 L } i Th

nvent | SACHLone aan ficpretanicy brbnl By il 2o R0 phifess: R LREEAM
the spirit or essential characteristics thereof. The enbodi nents are

t her ef od@Ssti® pFOcewg gan bg rpduead, apdPsedyd yield ¢anyg fapravédand not
restrictive. It will be obvious to those skilled in the art that various
enbodi ment s off)t Nexprtee girbuhdingntoodrs fsyepaeatedafedbinC et mie0d]l BKAMIad the
materials and quantity of material parts are in one of the enbodi nents of
the pre N at | if ' I hese material s,
techniczﬁa%?kg%ﬁ?%éﬂgggﬁﬁgggaﬁgﬁhgﬁéﬁggkﬁ%gﬁh§§gﬁg%ggﬁf%chnica

ef fectiveness does not change when lithiumtetraborate (LiB40O7) is used as
a pi ezo- el ect (gkThauretahfdm ¥ s géehad wsingithe hotesensdivieerpsinfilind4 pe Sdent
invention, the grounding tool 6 may further include other elements, like a
clanp pa@gtaonadle SMhenthepdlr Fil@N)7 kit deg of h€o£ anétaaté,nalvigidd ml 2110y, thel
substrate 9, and a drive portion rotating the shaft 48. Furthernore, the

010U kRS P L bR PRY R L B LA L
pr esent cihﬂ;/r(ier?é i((c:)lr;3 bgsheed gfst‘al film?7 -17

(h) Photo resists like the photosensitive resin films 34 to 36 are removed by
plasma ashing using oxygen (O;) based gas. As a result, as shown in FIG.7A and
FI1G.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



based on Al is deposited on the piezo-electric substrate 8. Here,
effectiveness is . not changed even in a case where the netal film
consisting of materials different fromAl is deposited on the

pi ezo-el ectric substrate 8 and in a case of a nmufti-layer structure having
different lam nated materials. In addition, the type and shape of a
photosensitive resin pattern and a netalgpattern are not particularly
limted, for instance, |ike conb- shape patterns. Furthernore, in the

o0 et s PG e B et b Sk Dbk oA ERE Y S

patterns are neasured. Here for exarrple the line-width and the shape are
.posi ti onsassuctheasurtdnd I9hof dsetmens isvkormedi n pattern 35 and the reflector
21a, which are necessary in quality control may be neasured and checked.

Fur t her nor e, &Wﬁﬁs%et%ﬂrﬁ‘ﬁéd%h@ﬁ@?%&@ﬁﬁd Gﬂ%ep%ré’%ﬂ%r‘iﬁg x‘aﬁéé‘%tf

particularly I ted. For these reasons, It Is obvious that the preSe

|nvent|o |ncludes vari ous_ enbodi nents, whi ch haye not been desc 1 bed
above. theiweeiiagaiipns. AltbeHpepsped Mﬁlﬂﬁfléé’f’ﬁ]i”inﬂéeafagé?f’gé%e‘él&% ifRidoRave

device, conprising: a step of depositing a netal filmon a piezo-electric
subst r at tie prostepcaf adwaiceng the phlddwagnstepi ve resin filmon the netal film
a step of exposi ng and devel opi ng the photosensitive resin film and

form ng a phot t d ect el 4 of
the netal fil }feﬁpgg? cger%lct)ﬁ%g’%%ﬁ?ﬁega{g dll%%? anadgllﬁg?%ﬁ(ﬁgd;g%g]gﬁ) m% al
filmas a ndowfor_ groundi ng; a step of |rrad|at|tr&g an el ectrgn beamto

the pi ezSUERRE APESHELYEY at dEVIGeT IHeasdsi AROVRAIHHIGIAnafPie digisgn for
pattern when the nmetal filmis grounded; a step of etching the netal film

usi ng t hinspdiafepsihes infeitale paetsiny Rath eqsn baadingrgalds 2Mcarfdor28 age alemiiahlly
pattern; and a step of renoving the photosensitive resin pattern. 2. The

oL o SESAGATELG MR Rupl PR IS s WAL e RS e
claim 1, g},gqu%rdelllgest rllg apnlde%%) ellgcc}ur:llncg, St}lfgs“turd?ﬁ %fctlcl)gsdllgltnsg l?r];cs 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



one of lithiumtantalite (LiTa03), and lithium niobate (LiNo03). 4. The
nmet hod according to claim1l, wherein the netal filmis grounded by
contacting a contacting head of a grounding tool with the exposed netal
film -19 5. The nmethod according to claim1, wherein whether the
measured photosensitive resin pattern is wthin a range of specifications
is determ ned after the step of neasunhqg t he shape of the photosensitive
resin pattern. 6. The nethod according to claim4, further conprising: a
step of grounding the nmetal filmelectrically connected to the t al

“pat t er n BPSEGH dtthCMRETAUBI £LAPRBY Ref d?aﬁwfécgvm&qdﬁrﬂ@%ﬁbdbmrﬂwame
netal film after the step of renoving the resin pattern; and, a step of

. 1 rradi at¢legtrohe irbhéiatedby beanldcoronlte api;eanat @) @té atianssfubgier geacraaction the
measuring the shape of the netal pattern when the nmetal filmis grounded.

7. A nmet f n [ : ust i ' 1.Slng: a
Step of PeSThr e SoRGHF' £iiReS bt BRI U RS SRR SY RpASHEL
coating a photosensitive resin filmon the netal film a step of exposing
and devetseApY ke Meempivadiatione Thespwrrent A8 mwg fremnihy metpkdilm painter n;
a step of etching the nmetal filmusing the photosensitive resin pattern as

a mask sfna@dy tRe RN eSS 6 Pethl €6 PedureHinti cOhe loEDddtNgal B reiPoreensi ti ve
resin pattern; a step of grounding a part of the netal pattern; and a step

of irradiating a | ectron beamto,the. . piezo-electric substrat and, .
reasur § nint GReARAE sTPDIRE Rt SR ETS FELheso bR v i n
grounded part, -20 when the part of the netal pattern is grounded. 8. The
met hod akesur diatigrno suthian the phetasensitive tasie-patiérm I, whichnateapspdhitasedn is
|l ess than 2.0 ,u mand nore than 0.35 ,u m 9. The nethod according to

cl ai m 7, meha@hitnt djddteanrt ol peddinfitysuPshé %hﬁeglms' SbAsued§, Oftrdjbéddirym

tantal ate (Li Ta03), and lithium niobate (Li Nb03).
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 a 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 5Snm 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



10. The nmethod according to claim7, wherein whether the shape of the
nmeasured netal pattern is wthin the range of specifications is determ ned,
after the step of measuring the shape of the netal pattern. 11. The net hod
according to claim7, wherein the netal patterns, used as a shape
measur enent object, are patterns of a reflector. 12. A tester, conprising:
an el ectron gun generating an el ectron;beam a condenser |ens converging
the el ectron beam an el ectron beam scanni ng portion for scanning the
el ectron beam ector detecting secondary electrons gener at ed fron1a
“measur | rfde%?%%{nog@%%émlﬁﬁtrsfls fiehe chargesh 0pdhsnpierode s CHiORAHgE BV
connecting ground electrical current potential of a nmetal filmas one of a
Lfilmat polaridstiopaiue tof tehiyeramas whange dbjtke tmaraifdctubin gnpagesd; n®) primdiry
obj ect. 13. The tester according to claim12, wherein the grounding tool
co ris a i gur t ro d|n o] mnth
e’ et aneq P Al 857 Wand W8] 1P GREAR SATURLCHRiTERE, PRg e
a shaft arranged at the other end of the contacting head, and confl ured to
rotate tHezencheqioict pestrata. 8 The heatingr cawsedr bynigrediatipai m iz flawt B8rof
conprising a holder holding a sanple provided the metal film 15. The
tester idlecie@Rer®is floai MeldetdlUfilher ikONREI g&bﬁﬂdi&gi%'}%mlﬁB@@ﬁ)@lﬁe g%\fﬂcgur ed
to receive the electron gun and the nmeasuring object therein.
tester 0 aim13 risin f on un|t
for m ng 0ol e e B aEaB Cht Hiadlnd & GroFREP GheaPafieBLELy 'i#lﬁL%éP Bt 17
A tester according to claim16, further conprising a critical dinension
measur erfdpetroms fromeAcoumbdptitg Ins g piaxo-elestrie aubstratg Hiof dbe netebdilon7t he
picture formed by the picture formation unit.

A@'| A.shlchAlsshe Asflebor 2&¥%seﬁ\5&ﬁe£§nerﬁ¥n?oﬁje@? aﬁ!d in proximity to the object.
.As, . AY. AY. AY, . AY . AB& A, . As?. AF I Tarl - vA2\W6 yj?

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 Snm 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
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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
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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.
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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.

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

less than 2.0 # m and more than 0.35 x m.

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

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

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

contacting a contacting head of a grounding tool with the exposed metal film.
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pattern by contacting the contacting head of the grounding tool with the metal film,

after the step of removing the resin pattern; and,
a step of irradiating 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 piezo-electric substrate;

a step of coating a photosensitive resin film on the metal film;

a step of exposing and developing the photosensitive resin film, and
forming a resin pattern;

a step of etching the metal film using the photosensitive resin pattern as a
mask so as to form a metal pattern;

a step 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 piezo-electric substrate, and

measuring the shape of the metal pattern electrically connected to the grounded part,
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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
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a shaft arranged at the other'end of the contacting head, and configured to

rotate the arm portion.

14. The tester according to claim 13, further comprising a holder holding a sample

provided the metal film.

15. The tester in scope of claim 13, further comprising a vacuum chamber

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

16. The tester according to claim 13, further comprising a picture formation unit

forming a picture based on amounts of the detected secondary electrons.

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

formed by the picture formation unit.



