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PRESSURE- SENSI TI VE ADHESI VE TAPE FOR FI XI NG W NDI NG OF CAPACI TOR ELEMENT 5
Techni calw@ioedessedThe present invention relates to a presspCa/Peneis ve K\}“’f
adhesive tape for fixing the winding of a capacitor elenent which is
adapted to be wound on the periphery of a capacitor 10 el enent. More
particularly, the invention relates to a pressure-sensitive adhesive tape
for fixing the winding of a capacitor el enent which is adapted to prevent

the | oosening of the end of w ndin face OXIdIZ foiI and
an electrolytic paper or separat OIPE% Iaﬁ}\iéjlsor dry alu \@m% W trolytic
capaci tor. Background of the Invention A wet or dry c0| num

"electrolytic capacitor conprises a capacitor elenent insert@®%n an

al um numcan (netallic casg& with an electrol%_e wherein the capacitor 20
el enent is obtai ned BREMSHRENGENS IFIYE ADRESIVIE (HPEct¥de foil) which has
been etched or oxidized on the surface thereof with an electrolytic paper
made of Manila henp oF IXTNG |WKEDDNG sePaCARAHCITARI RBEMENT her eon. The
outernost |ayer of the lam nate may be the el ectrode foil or the

el ectrol ytic paper or separator. 25 As a nethod for

| ooseni ng of the end of 1 WO 02/ 066569 PCT/JP02/0149§M@’“MMW “ﬁﬁ“‘;uch a
capaci t or TetrAeBk 1t Fee@dhas been heretof ore used ri ses
appl yi ng an adhesive directly to the outernost |ayer electrdPytic paper or

separator to bofdeapdelbxtt DgvihAdbAGrOfatds 1@@3&1?@55@&%5%1% net hod
which 5 conprises sticking a pressure-sensitive adhesive tape having a

wi dth subghgati gkl ¥apauabyt 91&Eﬁgh€hsmlﬂalﬁ&eofaapa&a;%a)&l%@n@mm&y@r the
peri phery of the capacitor elenent or nore such he crossw se range of

the pressHﬁ?cﬁef§'é&¥§té&h§§ﬁ%?wound.on the periphery of a capacitor

10 element. More particularly, the invention relates to a
pressure-sensitive adhesive tape for fixing the winding of a
capacitor element which is adapted to prevent the loosening
of the end of winding of a surface-oxidized aluminum foil and
an electrolytic paper or separator in a wet or dry aluminum

15 electrolytic capacitor.

Background of the Invention

A wet or dry coiled aluminum electrolytic capacitor
comprises a capacitor element inserted in an aluminum can
(metallic case) with an electrolyte, wherein the capacitor

20 element is obtainedbywindinganaluminum foil (electrode foil)
which has been etched or oxidized on the surface thereof with
anelectrolyticpapermadeofManilahempor the like or separator
laminated thereon. The outermost layer of the laminate may
be the electrode foil or the electrolytic paper or separator.

25 As a method for preventing the loosening of the end of
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tape coincides the height of the capacitor elenent. As such 10 a
pressure-sensitive adhesive tape for fixing the winding of a capacitor

el ement MW@pB0G6S69mai NIy used a pressure-sensitive adhesi vecrape/@eypri si ng
as a supporting base material a biaxially stretched pol yet hyl ene

terepht hal ate (PET), polypropylene (PP), polyphenylene sulfide (PPS) or the
| i ke Z5 or apressure-sensitive adhesive tape conprising as a supporting
base material an unstretched polyimde (Pl) or polyetherimde (PEI) . On
t he other hand, an electrolytic, capacitor .is.requjred to have heat

oot ot anctiigle BhEHEE A PARaCLIThRIaney ERECE bro rech dA tore
guaranteed for high-tenperature use is required to w.thstand 150C.. The
recent demifftl & &9 OW@%&%Wé@&@W%lﬁﬂi%e%m% Harad ko

w thstand a tenperature of not |ower than 250C devel oped at sol der reflow
whi ch hastq Ebenenyerppetokayer lod egttiredivdd caPaner H % 6¢PasiadeOr £ baNd i ng

“tenperature due to del eading. Thus, the 2 WO 02/ 066569 PCT/ JP02/ 01~95

pr essur e-zeh i theadheding afpdef orpseitartekenenxt my afmekhodngristh a
capacitor elenment is required to withstand the | oad tenperature applied to
t he céapacidmpridessyiticlEng kepreasdrg-akusinivechéberdivgt tapedpacinor i s
subjected to heat treatnent 5 at a tenperature of not |ower than 250C at a
step of carbbitizi sgosbenelietlyokytbdt papeéheohedepar atfortrdurdaygaditer
preparation thereof. Accordingly, a dry alum numelectrolytic capacitor,

too, is renathéct éeei tmétp@ﬂim@tm@i@tw@cmvaeméﬂﬂ@_or_ more
pressure-sensitive adhesive tape of the 10 related art for fixing the

wi ndi ng ofy@, 6ARRGHOEr &5 STBEE r%ﬁ&%rd§£ﬂ8p§e§%ﬁ%€agleﬁs§tt&%cil&$§ﬂxﬁéti c
filmas a substrate is disadvantageous in that when exposed to a

t enper at “E%@I%Mcfi@é!@rt é‘%{hfg{}ﬁce@fzfl%%etsﬁréﬁé&it&}? QEEﬂEnETg)AQfsﬁél}g resin

constituti e plastic film nks in the stretching

di i t h I de.f oil t i
Ol ot ona W ABUAR LI UL s XRL ShaCata ol ohel pFapRRILer
al um num ca

Furt her g ic?]’:l eaccztajﬁc:grz sl:e?ngeglcﬁzhhgéte%ierfél 'mtallrrllgly' ﬂstegea %a}tpeascsi&roc—:r—seelr?snﬁnitVe
adhesive tape comprising as a supporting base material a
biaxially stretched polyethylene terephthalate (PET),
rolypropylene {(PP), polyphenylene sulfide (PPS) or the like

15 orapressure-sensitive adhesive tape comprisingas asupporting
base material an unstretched polyimide (PI) or polyetherimide
(PEI) .

On the other hand, an electrolytic capacitor is required
to have heat resistance. For example, a wet aluminum

20 electrolytic capacitor guaranteed for high-temperature use is
required to withstand 150°C. The recent demand is for more
surface packaging (mounting) chip parts to withstand a
temperature of not lower than 250°C developed at solder reflow
which has recently more often be effected at a raised solder

25 melting temperature due to deleading. Thus, the
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pol yetherimde filmor polyimde filmis anorphous and thus 20 suddenly

| oses its elasticity and softens at a tenperature of higher than its gl ass
transiti omOpaoaesed it becomes difficult to prevent the expaaTiJooe/@ngs

| ooseni ng of the capacitor elenment when heated. Moreover, the unstretched
polyimde filmis expensive and thus is Iimted in its use. 25 Therefore,
an object of the invention is to provide a 3 WO 02/ 066569 PCT/ JP02/ 01495
pressure-sensi tive adhesive tape for fixing the winding of a capacitor

el ement Lﬁ%r S &S Lhal, 985 a9k ¥ (0. £ 805D, NG k@fﬂ?fn&%@%&intd‘lrn | ement

but al so tCI rcurting the c pacitor e errent can” be prevernted even

at a terme{ %u“ 13500101 Quet than f&,ﬁm' %ﬁéﬁ]rﬁfﬂ%&ég{hp?h?t %ad he

resin cons he base A erlal he Sivent i on

& capai (GPRAE e oS PR S EeP i { FHGCOP = 1654l uni num

el ectrolytic capacitor el enent guaranteed for h-te erature use when
used to f?%@“ﬁ’r@%ﬁﬁr&?ﬁ§°@|¥§ﬂ€o@ap%c%ﬁ?¥ Hérs%?%ﬁge@ft g2t FERTERE s to
provi de a pressure-sensitive adhesive tape for fixing the winding of a
capacbt orazkhdrmmpendiiwhe odrmel dvertr then 8HOPEC @t & wittemgf cfartiemiZE ngapaci t or
el enment at a solder re flow during the surface packagi ng of the capacitor
el ement . heckbesaeobftiherapeencroncPhsataveduoinondde ®uepagiaidost udi es
of solution to these problens . As a result, it was found that the

pr edet er nieteoh. 2@ afotdienalrins svdse afl nevimaim she¢hkabet § actagadiitos,,
thermal shrinkage factor in a width direction) of a pressure-sensitive
adhesi ve tape tonpedisingdatstwethbedptiasigh tempeastarsupporti ng base
material to not greater than a specific value nakes it possible to prevent

the shortcircuiddwevef, ackappeetkenireleaRpl t2veWahe siwiel Rgpet oFurttrd O
prevent the | oosening of the winding 4
10 related art for fixing the winding of a capacitor element
comprising a biaxially stretched plastic film as a substrate
is disadvantageous in that when exposed to a temperature of
not lower than the glass transition point (Tg) of the resin
constitutingtheplastic film, the filmshrinks inthe stretching
15 direction to cause the outermost layer electrode foil of the
capacitor element to be exposed and come into contact with the
metallic case such as aluminum can, causing the shortcircuiting
in the capacitor element. Further, since the unstretched
polyetherimide film or polyimide film is amorphous and thus
20 suddenly loses its elasticity and softens at a temperature of
higher than its glass transition point, it becomes difficult
to prevent the expansion and loosening of the capacitor element
when heated. Moreover, the unstretched polyimide film is
expensive and thus is limited in its use.
25 Therefore, an object of the invention is to provide a

3



WO 02/ 066569 PCT/JP02/ 01495 of the capacitor elenent . The invention has

t hus been worked out. The invention provides a pressure-sensitive adhesive
tape for WO R/e@sedhe wi ndi ng of a capacitor el enent conpri @Chigr®/@ndsadhesi ve
| ayer provided on at | east one side of a stretched plastic film the
pressure-sensitive adhesive tape having a crosswi se thermal shrinkage
factor of not greater than 50 at the | oad tenperature of the capacitor

el enent (for exanple, at a tenperature of up to 150C, preferably up to

250G, 10rpﬂf’é§é ﬁééﬂ%flﬁg{rcgraacﬁlaé’si”@e tt%é%o(%@r f’f%iﬁxggﬁhé v?iﬁgiﬁpegfp% astic

filmthere may be uSed, ., uni axi y stretc pol ypropyfFene Tilm
Best Mode_fo yi he .l nv 1.0 e Sstret dplastic. filmto
"be used a%g%é%%%r??%%%% "%)%lsceh %eéeﬁﬂleaﬁn @%ar% Ehroeti Sut e’; 2‘? NS ﬁtoﬁ)vé'eé%l si ve
tape there be used a stretche lastic, fil epresent ati ve_exanpl es of
suth & ST RA RSt AL ERERRCPHR e LOPy EAF AROT Tol COEh 00 of Jatthyl one
terephthalate (PET) film_ polyalefin filmsuch as polypropyl ene (qu? film
and pol yIRRRFEMRF st TeRt (BB P PFFVFR GRS ER dlerfe FQ%’{E}@JIF%

exhi bits a thermal shrinkage behavior corresponding to the draw ratio in

t he sPretHf ngoderectham shea Iemper 4Fansidiaiot PPeter dthakhehefidss
transition point (Tg) thereof . On the other hand, such a stretched plastic
25 filmicorsystatingethaheaet oratenhah Ehémanbi ent tenperature 5 WO

02/ 066569 PCT/JP02/ 01495 is not |ower than the glass transition point of
the plastic filAndithers dogwert t béin the neltemyiqoi rts otot herpvasei afilm
the unstretched plastic filmstays elastic to have capability of fixing the
wi ndi ng gfréssapecsénsiel eaerdhe N polyaddioenEixingr éhbt hahdlag(LETY film
exhibits a glass transition point of 69C and a nelting point of 264C. A

pol ypr opydgpec{ B} dlidmarexhbichScan Passent ansl bhortpairatiiefing 38Gmand a

nmelting point of 165C. A pol yphenylene sulfide (PPS) filmexhibits a gl ass
10 aluminum electrolytic capacitor element guaranteed for
high-temperature use when used to fix the winding thereof.
A further object of the invention is to 'provide a
pressure-sensitive adhesive tape for fixing the winding of a
capacitor element which can prevent the shortcircuiting of the
15 capacitorelementatasolderreflowduring the surfacepackaging
of the capacitor element.
Disclosure of the Invention
The inventors made extensive studies of solution to these
problems. As a result, it was found that the predetermination
20 of the crosswise thermal shrinkage factor (i.e., thermal
shrinkage factor in a width direction) of a pressure-sensitive
adhesive tape comprisingastretchedplasticfilmas asupporting
base material to not greater than a specific value makes it
possible to prevent the shortcircuiting of a capacitor element
25 while making it sure to prevent the loosening of the winding

4



transition point of 90C and a nelting point of 285C. Wen 10 exposed to a
tenperature of not lower than its glass transition point, on the contrary,
a stretcheaot/idessddoesn't shrink but suddenly |oses its el ®€TiJedrgr4gind t hus
cannot sufficiently fix the winding of a capacitor elenment. In the

i nvention, the crosswi se thermal shrinkage factor 15 of the
pressure-sensitive adhesive tape is not greater than 5% preferably not
greater than. 3 o, nore preferably not greater than 1 . 5 o at a | oad

t enper at ur lied to the capacitaor, elenent, (e.q., 0 (peak tenperature)
for' o oF (i cBaRa Soze L 6RER o ur TRE DK BHE! HES™ GOt b ¢
part, or 300C for 20 1 hour or 150 to 200C for 1 to 2 hours in the case of
a solid eP%ktrol ytic capacitor). This pressure-sensitive adhesive tape can
be obtai ned by adjusting the draw ratio of the plastic filmto be used as a
base for pressufRe seméeRtienaghevidest dpPLaf e dansdtiiot astesbohding to
the crosswise direction of 25 the tape (normally, in the direction al ong

t he wi dt htape fidmnfdxingptbe/WwHssE99 RETRAIPARACLL05 FlrmeRE I Lising sone
detail, a uniaxially stretched film obtained by stretching a plastic film
only Bn tée adilreritvend ayenr pspondedgon att heabdangnée udidmlo fdarsittetorhed t he
tape(normally, in the direction of filmflow, MD direction) 5 or a

bi axi al | ypraseichetlh | thohird nadrdysehs et the ngdlaeplasttapd inavimy My in
the direction corresponding to the |longitudinal direction of the tape and
in the di ¢pssERDsE0tHSSRONHINE HleadderdassWseotd geehter ehahhsstape at a
smaller draw ratio can be used as a base material filmfor

pressur e- §gasi bhy et dio SERERF ¥ Eo f 2P L CaPAEPRE £ SleRENES | F&r hawimen & he
foregoi ng properties. By properly predeterm ning the kind of the resin

. . . : N ) hri ¢

he pr esstrosanth e Siheal o St 8382 b e F B Vgl T 2alaril e of

th teri fil I le 15 .h i nJd.nclyd Laxial |l t hed

e i35 PR PRl aR kSR pARTL S RSP T i bl ol Bl gl e,

st ot ched BBFpfiery g SUT 1o e Lo5 0 Er dde AaVBLbF LFy ey e

pr oduced b¥%TCRAY gaNggsgﬁES, INC.]. The foregoing 20 biaxially stretched
n

pol yest erPP+¥YRI PPY M| CP Filn') exhibits a crosswi se thernal

shrinkage_factor of not greater
g Best Mode for Cgrryting Out the Invention

As the stretched plastic film to be used as a supporting
15 Dbase material for pressure~sensitive adhesive tape there may
be used a stretched plastic film. Representative examples of
such a stretched plastic film include polyester film such as
polyethylene terephthalate (PET) film, polyoclefin film such
as polypropylene (PP) film, and polyphenylene sulfide (PPS)

20 film.

The stretched plastic film exhibits a thermal shrinkage
behavior corresponding to the draw ratio in the stretching
directionat a temperature of not lower than the glass transition
point (Tg) thereof. Ontheother hand, suchastretchedplastic

25 film is crystalline. Therefore, when the ambient temperature

5



than 5% at a tenperature of up to 300C. The foregoing biaxially stretched
pol yphenyl ene sulfide film (trade nanme "Torelina 3030") exhibits a
Crossw savo hzodesd9 shri nkage factor of not 25 greater thanPEw/JIR02/E495
tenperature of up to 150C. As the base 7 WO 021 066569 PCT/ JP02/ 01495
material filmof the invention there is preferably used a uniaxially
stretched plastic filmsuch as uniaxiallystretched pol ypropylene filmin
particular. The thickness of the base material filmnay be properly 5
redetermp r ki [.Cl i f1Xi indi.ng of a
P 230 d i A A HO mélé% LA A0 Wb 1 40 e KNS

capacitorTele iTed. practi owever, I ckness

ot cf or abl 5% 1P G aboUE O Ruh D 0L IRt L30 RS g e §a° CE kWl ng 1 ne

i ng. of b ER oS PARBE Cof LLRGE Y U RYAOHT Ich PR FE ARG

“conventional _pressure-sensitive_ adhesive such_as acrylic adhesive,

r ubber - ba@ed s ithe WhRALREi Lbrie CoREEA LRINESFPENES o RH/QTRE- SR t he
acrylic adhesive there may be used one commonly used in pressure-sensitive
adhesibve tazpephbh@mtee@%&)arﬁyl@sezshlbhésmgm&? &apasiikdoanprbyaifte herein
i ncl ude a copol yner obtained by the copol ynerization of (1) from500 to
1000 by 209%kiagit aoheatimgnpobnonet Iq4fet.h) Acpylyorapyienek®Plesticlmt he

al kyl moi ety of which has from4 to 18 carbon atons) , (2) from Qo to 500

by wei ght eghiBi€9MBOHEE £angitidNBIdNECHY +d saci ghd ccoapeimd padrty!
acetate and styrene having 5 or |ess carbon atons) and (3) from Qo to 500

E%T )Nglpg?} %ﬂlg%otunCAim%}pﬁéuﬂé}&@smrﬁi@iéﬂi(pgs TORDTRlexH8 b1 HW0a Q2 DHS5CO

transition point of 90°C and a melting point of 285°C. When
10 exposed to a temperature of not lower than its glass transition
point, on the contrary, a stretched film doesn’t shrink but
suddenly loses its elasticity and thus cannot sufficiently fix

the winding of a capacitor element.
In the invention, the crosswise thermal shrinkage factor
15 of the pressure-sensitive adhesive tape is not greater than
5%, preferably not greater than 3%, more preferably not greater
than 1.5% at a load temperature applied to the capacitor element
(e.g., 260° (peak temperature) for 1 to 2 min in the case of
a surface packaging (mounting) electronic part, or 300°C for
20 1 hour or 150 to 200°C for 1 to 2 hours in the case of a solid
electrolytic capacitor). This pressure-sensitive adhesive
tape can be obtained by adjusting the draw ratio of the plastic
film to be used as a base for pressure-sensitive adhesive tape
in the direction corresponding to the crosswise direction of
25 the tape(normally, in the direction along the width of film;

6



»

Exanpl es of the main nononmer (1) include 2-ethyl hexyl
(meth)acryl ate, butyl (nmeth)acryl ate, isobutyl (nmeth)acryl ate, hexyl

(et h) acwobatesssect yl (neth)acryl ate, isooctyl (neth)acrylpatrgporiacyd
(meth)acryl ate, isodecyl (neth)acrylate, 5 lauryl (nmeth)acrylate, and
stearyl (meth)acrylate. Exanples of the (nmeth) acrylic acid conpound havi ng
5 or less carbon atons as conononer (2) include (meth)acrylic acid, nethyl
(meth)acrylate, acrylonitrile, and acryl am de. Exanples of the functional

group- coﬂfﬁl! cﬁ'ipegcgggﬁg?r gfrrg)so]rge icfé%aﬁdf MONOEL, \éi%gsﬁyéiﬁ&ﬁ(é( S QYP.

nmononer havi hg carnox up, nonomer ‘havi ng am roup, and nononer

havi ng am.no group. Preferred exa esof the, nonoper. hawvi ng, hydr.oxyl gr oup

el udle: nyRr BRIy TREEhTEERS) ARl CObte b U M BT TR T A ol ot &
| es of the noner

and 2-hydroxypropyl . (neth)acryl ate. 15 Preferred exa
havi ng ca?%6£$$p€¥%hégin UdethBnodPReiddd el ¢ Eggﬁﬁﬂnaso utﬂﬂgﬁaleate,

“mal ei ¢ acid, mal eic_anhydride, and crotonic acid. Preferred exanples of the

nonomer he¥PRGLARNablYr obp Fhel dbeealrkon ?hefhimabloy affReALtRAEER1 Ui net hy!
acryl am de and diethyl acrylam de, alkylether 20 nethylol (neth)acrylam de
such &s b@tdk?ﬁéﬁh?ﬂ1ab$?rgh¢@©ddﬁdﬂépééﬁﬁﬁéﬂﬂmy&iﬁQHQhﬁﬁﬁﬁiE#ﬁﬁ%ﬁ%cetone
acrylam de. Preferred exanpl es of the nononmer having am no group include

di net hyl afi hoetadiyilyadnyths dirasttibe ¢oncespoadingdupibenteigl tigdmonbner
there may be 25 used a pol yfunctional nononmer such as 1, 6- hexaneglycol 9
WO 021 0668569 PEIOARO2/ the 18&pa andeihachy| direct bém asdityd gpendlygoto

di acrylate, trinethylol propane triacrylate, divinylbenzene, divinyltoluene,
diaryl phthal 8t6ssdiseylisstaien dfathk Bdbpake, adimiylegl yeakatetidrial lyl
i socyanurate and 5 diethylene glycol bisallyl carbonate. The acrylic
adhesi ve gy BOMEL&Ca® baBliskymad Ralanmeri NRtRid g r Sl @Ss RS i vé er pene
resin (e. g. , a-pinene, (3-pinene) , terpene-phenol resin and petrol eum

resing a gaRssibakikAYAARN & atk  aROhYBksiRe! YNNG HIROCYER@SIngNd
ot her additives 10 incorporatedthereln besidesthe foregoing copol yners

(acrylic Qg%égﬁé)egyﬁi!bﬁ—’g&r%bﬁﬁﬂ El}%ﬁ%‘%e%%ﬁ%ﬁin:gethl%ﬁ%fn&@@%hﬁsfgsfﬂ‘

adhesi ve I ne ral rubber or synthetic rubber as a main

I ' . RAY Lyn ; i.al ' 5 ' : t al
oxi do-or ' PRESFHKEEEh Y IERREsY T St e BOEPRL Bt e ERURLOE T e
i ve obtained heat - quri n siloxane ¢ ai ni ng

d, e. by, I
o el kyi B RE ERp ot S SR hathGr Le b 2k K BRTeRE P neny
il , I t hyl ph | si d. 20 | ydi ph L . sil
o1 P oone. componERECL SARPLSE U Slth LAS b BAL IR et bAPAEBFORIEE deni ng
produpt obtained by the addition reactipn of a_ vinyl grou -pontfi ing_
pol ysi? oxBRESM !t W BCHYER ot el 2 the Shrahssd OPO¥HB q8KeSP e hi}'@’r S

normal Iy fromabout 25 2 ~m to 100 Nm, preferably fromabout 5 ~ mto
50 Wn. 1biaxieléyIstesdedeineivesFerfdgn [e.g., tradéname "LCP Film®,

produced by SUMITOMO CHEMICAL CO., LTD.], and biaxially
stretched polyphenylene sulfide [e.g., trade name “Torelina
30307, produced by TORAY INDUSTRIES, INC.]. The foregoing
20 Dbiaxially stretched polyester film (trade name “LCP Film”)
exhibits a crosswise thermal shrinkage factor of not greater
than 5% at a temperature of up to 300°C. The foregoingbiaxially
stretched polyphenylene sulfide film (trade name “Torelina
3030”) exhibits a crosswise thermal shrinkage factor of not

25 greater than 5% at a temperature of up to 150°C. As the base

7



As aprocess for the preparation of the pressure-sensitive adhesive tape for
fixing the winding of a capacitor elenent of the invention there nay be
used an ovapesyedpr ocess for the preparation of a pressur@CTIRSN/ (1495
adhesive tape. The 5 pressure-sensitive adhesive tape may be prepared,
e.g., by a process which conprises applying an adhesive directly to a
stretched plastic filmby neans of a coating device such as roll coater
reverse coater, gravure coater and bar coater, and then drying the coated

mat er i al Lol 8 PLPCES By W CIRpCOMII S I ARBLYI PO ap.adboBve Jap J o ease

liner, drying t I ner, then transierring sive-layer to a

stret ched ol a1 1¢) § Ll The PLessyr &-easLhLye Adhesiye; Lang [Arflying the

*wi ndi ng a capact tor 0 e invention rs use an end stop

( fixing t mﬁndigg%%tf.Ee wound gn t?e peri phery of an electrolytic
_capaci t orPerERERY rt3tfgtAnPahbdE +8F I and a cathode foil wound with an
el ectrolytic pa Qr, separatar, i nterposed there&ftmeen. The invem?ion\MII

er or,
be further describddidrsmrierne Pt ML 013 odg BRYNDE REORRALY he

i nvention should not be construed as being limted thereto. EXAMPLE 1 As a
suppoPt i ij- PAtkermiredafo thasr @snadeuyegkangne ki ghrpcyt ot Ehebng the

pol ypropyl ene film (thickness: 30 Vim. To one side 25 of the uniaxially
st r et chedwpollipg opyd earatitar wdemendrcaippdt be ipaingml 02/Igae569tice,

PCT/ JP02/ 01495 a sol ution obtai ned by dissolving a copol yner obtai ned by

t he copollyomeven; i One dfthiarkred da/logSttdue baeehpateyliaflefihe dskydrmlkyy of
which has from4 to 18 carbon atons with a vinyl -containi ng conpound

copol ynmerfzah! godher sWuhhtantdo@ mcriosstépkbng eeent alsud. 9 el ¥o! 50

pol yam ne, isocyanate) in a solvent. Subsequently, the coated material was

heat ed t _tenperature of 90C for 3 mnutes so that the solvent was

renoved and t he copol yner was crosslinked to forman adhesive | ayer

(thiglgness : 25 dwhe iR HfvarAFMItUE idNedlev8dhBEIGRN1aTBYSIn the
pressure~sensitive adhesive tape for fixing the winding of a
capacitor element of the invention there may be used a
conventional pressure-sensitive adhesive such as acrylic
adhesive, rubber-based adhesive and silicone-based adhesive

15 or the like.

As the acrylic adhesive there may be used one commonly
used in pressure-sensitive adhesive tape. Preferred examples
of the acrylic adhesive employable herein include a copolymer
obtained by the copolymerization of (1) from 50% to 100% by

20 weight of a main monomer ((meth)acrylic acid alkyl ester the
alkyl moiety of which has from 4 to 18 carbon atoms), (2) from

0% to 50% by weight of a comonomer (e.g., (meth)acrylic acid

. compound, vinyl acetate and styrene having 5 or less carbon

atoms) and (3) from 0% to 50% by weight of a functional

25 group-containing monomer.



10 a pressure-sensitive adhesive tape was prepared. EXAMPLE 2 A
pressure-sensitive adhesive tape was prepared in the sane nmanner as in
Exanpl e We@suepsedt hat as the supporting base material theP€THMR&/USE] a

bi axially stretched pol yphenyl ene 15 sulfide film|[trade name "Torelina
3030", produced by TORAY INDUSTRIES, INC. ] (thickness: 25 ~. un) . EXAMPLE
3 A pressure-sensitive adhesive tape was prepared in the sane nmanner as in
Exanpl e 1 except that as the supporti ng base 20 material there was used a

bi axially stret t @é:}ee a

SUM Tovoyme&%P&é T @r{? ’%Aﬁ Jness 3 @Eu@‘fdéjr\?%em&ﬂlﬁ 1%3%NPLE 1

A pressur n|t|v dhs a vva epar he as in
S BB TG S e

mat er,i was us a biaxja ched, po r ene

a film (thEkhessnei@ aq.?:)y ARKFVWE EXK }Eaé XEE)EESSUI‘ %Ce%&'f%e
"adhesi ve tape was prepared in the 5 sane manner as in le 1 except t hat

25 Lhe. SUPMOFE] HEF Bhs s miesH | T HaY A TRk FRe 4 SRAcGaL A heP Ty Tate,

pol yetherimde film [trade nane " Superi o” roduced by M TSUBI SHI PLASTI C

| NDUSPRI B eryl | (eticdieska tos andnp te ERPERIVENT WERT) ESRNARES 1 FKarRl

pressure-sensitive adhesive tapes prepared in Exanples 1 and 2 and

Conpar at | 9% teatmpt e Nagey bleact dcoenpend daniachS o Pess SarROptaHeoms r ect i on
perpendi cular to the stretching direction corresponds to the crossw se
directi onasn Ermopbmet whid)e cimchide he (metb) ebirydidi r ectiidons methekponds
to the 15 crosswise direction in Exanple 2 and Conparative Exanple 1).

These pregadtr)sengistee adhgibnétrapes wedeaeagh atiele .wound on a steel rod
having a dianeter of 4 mm~- imtating a capacitor element at a load of 10 g

by 1 . 5 turns exdiel&afdethetAensSt EShal @d cHEb MM ithemonomer (3)
pressure-sensitive adhesive tape was heated 20 to a tenperature of |50C for

1 hoyro Tbﬁcpﬁeéwrenfeelnﬁawﬁe AeSiyegt8Rss MBidh&ABhvE Rgnedmasuyed for
crossw se thernal
group, monomer having amide group, and monomer having amino
group. Preferredexamples of themonomer havinghydroxyl group
include hydroxyalkyl (meth)acrylate such as 2-hydroxyethyl
(meth)acrylate and 2-hydroxypropyl (meth)acrylate.
15 Preferredexamples of the monomer having carboxyl group include
monoalkylester maleate such as butyl maleate, maleic acid,
maleic anhydride, and crotonic acid. Preferred examples of
the monomer having amide group include alkyl (meth)acrylamide
such as dimethyl acrylamide and diethyl acrylamide, alkylether
20 methylol (meth)acrylamide such as butoxymethyl acrylamide and
ethoxymethyl acrylamide, and diacetone acrylamide. Preferred
examples of the monomer having amino group include
dimethylaminoethyl acrylate.
As the functional group-containing monomer there may be
25 used a polyfunctional monomer such as 1,6-hexaneglycol

9



shrinkage factor. The results are set forth in Table 1 below 13 WO
02/ 06G569 Table 1 PCT/JP02/ A 495 Exanpl e No. Supporting baseTher nal
shri nkagav@nzedcadds act or (150C x 1lhr ) Exanpl e PCT/JP02/01495
1Uni axi al | yO. 90st r et chedpol ypr opyl eneExanpl e 2Bi axi al ly
stret chedQopol yphenyl enesul fi deConpar ati ve Exanpl e 1Biaxially
stret ched8. 30pol ypropyl ene As can be seen in Table 1 above, the
pressure-sensitive adhesive tapes of Exanples 1 and 2 exhibit a crossw se
thermal 5,shrinkage. factor as | ow .9 0 and 0 O, respectivel even at
a tenper a?HP%t%%CﬁYJg%@%s 150%9‘“*%@&%2%3’376 © evenggxcéﬂ?used FHY at'%éé wi ndi ng
of an alum num el ectrol ytic capacitor el enent guarantged far
*hi gh-tenp)%lf%ﬁl%péyﬁgt?r? B essur ST YV adhesi v Jtveildby%é}renczi?@?'nventi on
causes the aluninumfoil 10 (electrode foil) to be_litt]le exposed, naking
it possi btEVieypFelenrret helishork cPhchrdiat@ of AL REYAl URRhaRef 0idiatyd he
al um num case (nmetallic case) . On the contrary, the pressure-sensitive
adhesi ve 2@Heabe, Codparytli valmeahate,1 ekhidliel alshevmaiurse nieigk factor
as high as 8. 3 0o even at a tenperature as high 15 as 150C. When such a
pressr e-deashyl eme aghgsoVebti apblys agsedonateix the winding of an al um num
el ectrolytic capacitor elenent ( guaranteed for high-tenperature use, the

al um num foi | i Bhexumnsdd c paisidilne mayscogpsheet @i tracik £ yning EXRERIAENT
EXAMPLE 2 14 WO 02/ 066569 PCT/ JP02/ 01495 The pressure-sensitive adhesive

tapes prepafedihnsbxany §o§iﬁ[‘@e§9@ﬁérﬁs§i\&?(@¥%nphe neRleE Bachapind on a

steel rod in the sane nmanner as in Experinent anple 1, heated to an

ambi ent  t e8PEEREUpReRb] TG PAAd HAC N1l rBOUL, ABHokBeNnkiABasyRd for

crossw se shrinkage factor. The results are set forth in Table 2. In
Exanpl e 3(tge, pF_%i%'l?' N drlivRe ,20NESEYyend BPF WRE S+hoW tone $is the

stretching directions as crossw se direction.
10 incorporated thereinbesides the foregoing copolymers (acrylic
polymers) .

As the rubber-based adhesive there may be used an adhesive
obtained by mixing a natural rubber or synthetic rubber as a
main polymer with a tackifying polymer material, phenolic age

15 resistor, metal oxide or the like as necessary.

As the silicone~based adhesive there may be used, e.qg.,
an adhesive obtained by heatfcuring a polysiloxane containing
an alkyl or phenyl group such as polydimethyl siloxane,
polymethylphenyl siloxane, polymethylphenyl siloxane and

20 polydiphenyl siloxane as silicone component with a peroxide
such as benzoyl peroxide or a hardening product obtained by
the addition reaction of a vinyl group-containing polysiloxane
with a hydrosilane.

The thickness of the adhesive layer isnormally from about

25 2 pum to 100 um, preferably from about 5 pum to 50 um.

10



Tabl e 2 Exanpl e No. Supporti ngTher mal Ther nal base

mat eri al shri nkageshri nkagefactor (270C xfactor (300C x1 hr)1 hr)Exanple

3Bi axi al w0 050@s@ost r et chedpol yest er Conpar at i veUnst r et chedElirexiq1495

f oamedMel t ed, foanedExanpl e 3pol yetherim de 10 As can be seen in Table 2,
the pressure-sensitive adhesive tape of Exanple 3 exhibits a crossw se
thermal shrinkage factor as lowas O . 5 0o even at a tenperature as high as
300C. Therefore, even when the pressure-sensitive adhesive tape of the
invention 15 i t j 1,.nd] f i gg%

el ement to be %érlgg’%g-c%gﬁgﬁégﬁeﬁ%%ﬁr}%# r?uﬂ?n(51 ? glhg%%%%e%ﬁ%d% oﬁ%‘ﬂ%s
little exposed.at a solder reflow naki |t _possib . ven
®occur r encadFS Ehor Y 2T cﬁ?{i %ng%%%vvxgé%&fﬁgd%rﬁ%n?fw%Jfagf%g%ﬁ%]?t eé%%gut?ﬁ num
case (netallic case). .On e contrary, the 20 pr.essure-sensitive adhesive
Cape of ORIt EPEGRnE RS T Htii60Rout subl Ber Y BSrGPRES BB ted a
‘remarkabl e drop of filmelasticity and thus, underwent, nelti ng and_f oamni ng
at a tenpRFeR&FRLBPRhi%hel tHEET TS TSRS t s AARGS 196 nFaBg't hel®&si n
constituting the base material film (216C). Thus, such a pressure-sensitive
adhesi®ve PEpBSBreapedsitiXet MR hAe fERE RaY SHeebirdrycde €afaci P¥rael enent
to be surface-packaged. Industrial Applicability The pressure-sensitive
adhesi ve papeeforwhighngomheiveadenyloing capacinesivg ahgirctfy the a

i nvention conprises a 10 stretched plastic filmas a base material film
The presssteetehsdtpVashibesiim bupeeanstbE anvemtiog éshibetsuchcadsswi se
thermal shrinkage factor predetermned to not greater than a specific val ue

| n thi srall adgeten} , révetrscassated, t fpavtihe toaseni agddbat heoatadj ng of a

capacitor elenent can be 15 prevented even at a tenperature of not | ower
than the ghasshdn @RgihdWhaIObate@maltRe ilg@sh aConsté s sivhAgh dempasee sat eri al
film Further, the shortcircuiting of the capacitor elenent can be

preven ed;gs1 Vehh-arl Béhe iRR BHESTWI1R=3RNSEHhEYE @Syt d aRBcf Ahe
invention is extrenely useful for alumnum 20 electrolytic capacitor

el enent gparant £eds BLOP1HEMPREALYRESYSE- 1MPDEBOVE a LDEcPEREgUSRaSENSI ti Ve
adhesi ve tape of tf’ue
film.
The pressure-sensitive adhesive tape for fixing the
winding of a capacitor element of the invention is useful as
15 an end stop (fixing the winding) to be wound on the periphery
of an electrolytic capacitor element comprising an anode foil
and a cathode foil wound with an electrolytic paper or separator
interposed therebetween.
The invention will be further described hereinafter in
20 thefollowingexamples, but the inventionshouldnotbeconstrued
as being limited thereto.
EXAMPLE 1
As a supporting base material there was used a uniaxially
stretched polypropylene film (thickness: 30 um). To one side

25 of theuniaxially stretched polypropylene filmwas then applied

11



i nvention can prevent the shortcircuiting of the capacitor elenent at a
sol der reflow during the surface packaging thereof . This application is
based onwapamese® patent application 25 JP 2001-046184, fipCadrixiaaary 22,
2001, the entire content 16 WD 02/066569 PCT/JP02/ 01495 of which is
hereby incorporated by reference, the sane as if set forth at length. 17
WO 02/ 066569 CLAI M5 PCT/JP02/ O1-495 1. A pressure-sensitive adhesive tape
for fixing a winding of a capacitor elenent, which conprises: a stretched

plastic fil nd 5 an _adhesjve.laye rovi ded on at | east _one side of the
St et ched® et O PR NIET BYrot RES pYEad  Ebeari, eE5aiBeRY 1% has &
thermal shrinkage factor in_a width direction thereof .of nat greater than
Sopat a | OHI0L BIEEt AT e anoPT A C IR ol G Ak A e STEYL
pressure-sensitive adhesive tape for fixing_a w nding of a capacitor

‘el enent aBREREY n@Tt oWR&PM B35S W& nt He stfet SREROPI &KW f VA s2a

uni axi ally stretched polypropylene film_25 3, The pressure-sensitive
adhesi ve Yipglfepntaiihgda cpmpeivmg oforp kapei zable| Ehenewachoradichgat o
Claim 1, wherein the stretched plastic filmis selected from pol yet hyl ene
t er epldt hataves I PERIngi dgenpol ¢ pgopypehgol PRYolvaminandl 20cyahgpeékenihene
sulfide (PPS) film ' 4. The pressure-sensitive adhesive tape for fixing a
Wi ndi ng o0& solregatit Guletegeatt hecotitk ngpdited matetiahernei medbed to
pressure-sensitive adhesive tape has a thermal shrinkage 25 factor in a

w dt h di r geekinpe rblterrecd £ o0Cnfdr §hdahtles danhatoled sdBven\r02¢ 6664 150C .

and the copolymer was crosslinked to form an adhesive layer
(thickness: 25 pm) méde of an acrylic adhesive thereon. Thus,
10 a pressure-sensitive adhesive tape was prepared.
EXAMPLE 2
A pressure-sensitive adhesive tape was prepared in the
same manner as in Example 1 except that as the supporting base
material there was used a biaxially stretched polyphenylene
15 sulfide film [trade name “Torelina 3030”, produced by TORAY
INDUSTRIES, INC.] (thickness: 25 pym).
EXAMPLE 3
A pressure—-sensitive adhesive tape was prepared in the
same manner as in Example 1 except that as the supporting base
20 material there was used a biaxially stretched polyester film
[trade name “LCP Film”, produced by SUMITOMO CHEMICAL CO., LTD. ]
(thickness: 25 um).
COMPARATIVE EXAMPLE 1
A pressure-sensitive adhesive tape was prepared in the
25 same manner as in Example 1 except that as the supporting base

12



r PCT/JP02/ 01495 5. The pressure-sensitive adhesive tape for fixing a

w ndi ng of a capacitor elenent according to Caiml1, wherein 5 the

pr essur eV@n¥ndosese adhesi ve tape has a thermal shrinkage Pagu®o2/41@9%a wi dt h
direction thereof of not greater than 5 o at 250C. 6. The
pressure-sensitive adhesive tape for fixing a 10 wi nding of a capacitor

el ement according to Claim1, wherein the stretched plastic filmis plastic
filmuniaxially stretched in a | ongl tudi nal direction thereof. 7. The
pressure-sensitive .adhesive ta r. fIXI a 15 wi capaci tor

bl enent - ACTH b TRE 13 e it By ik R e R

pI astic film biaxi aIIy stretched in both of |ongitudinal and w dth
*directionsitRefbotckpperei BOtWB) draw ratio in the width direction is

smal ler than that _in the |ongitudinal direction. 20 8. A capacitor

conpri si MgMBARADAYE t B¥AMPR¥eft ; and a pressure-sensitive adhesive tape for
‘fixing a wi nding of the capaci tor el emrent according to Caim1. 19

Al AF& AY9. AY& AFIRS SANIRE: SONFDL tave aainesive tape was prepared in the

9. AFN&. AFN&. AYa9. AF9. AF&. AF9. AFa9. A, . AY9. A3,

) * Os50&b} BBz upkingVpesal e &far] lea]lc a]ccapd:a]lca] & thpcsilppdrblvglleadeal ca] ca
] ca] ca] ca] ca] cal] ca] ca] ca] ca] cRa] ca] cal] ca] cal] ca! UM F /r& U

# [ | w mhatat et cal chheng cadsahsafic ahc adstaletalhea] ¢allosdtdhadrcialichy c&llaa] cal cal
cal calca]cal calca]ca] calca]ca]ca]calca![:v4s(ilY# E|wnhc”Y]c]ca]ca]ca]ca]c
a] ca] ca] cateajiea] sahea] i er] €8] capeadeedealisp] aal tUEEKR] GElASE p@] ca] ca]
ca] ca] ca] ca! E! =wlr - 25?NF4q$d{ vql gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] ca]c
a] ca] ca] Cﬁ#ﬂ)@@i‘l@ﬂ% catsa] C@i:ﬁ%ﬁﬁ]agé]:cé}scﬂ]ufa] ca] ca] ca] ca] ca] cal dv_UOn( h

MWallll<"~"""<#~##}xsnid_Z]]]ca] ca] ca] ca] ca]ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]c
a] ca] ca] cﬁpgﬂmaﬂ;ﬁ@] gﬁggiga]ca] ca] ca] ca] ca] ca] ca] ca! ##7%t $$$$$$$5%4.9888%
EWEL&E+' h' X'y’ I (m(J))){vql gb] X]]ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca]calc

ool o cnenislig ool atl sl efe il o
ealca el iicnenl St LAY e Snsal st lenlcn 0

crlerlenliansal ot el ealsaent palgalbion ol sl Alcales] ga0 cal

a] caI X

=" :::>0/(>Y>>>’?V\P 2777

| 6] ca) oA LA G5l 00] Caf LOTRANOS) Lo LUF oy e L& d e LTS of AP oot D
@z Af AAABNBBB
CACKCCCC<br P bEDSRr EEEEFoR F Ve YR T AU S % FRE 230 afe @ af k@] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca ca ca] ca] cal] ca] ca] ca! | FnFFFFGRG
GGGGARY HHFAP AP V1 9 IF DRI v AR L erarea?éa]fe af¥aehe) tlaj ca] ca] ¢
aU] ca] ca]ca]lca] ca]ca]ca]calc ]ca] c Aca] ca] ca] ca] ca] ca] caLcal]lca] ca] cal] ca! WM
MVNLNNNOJBesp préssure~sensitive adhesive tapes were eac en wound
PP* P\ PPPQVQRQRORR5SUSSS=T{ TT{ vgl gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca]x ateal] cad|hzalice] eajtahehér al T 4] el dalidaltdalac a] sl a@i a¥ Ug UWUUU
UVPVWWWWV/ W WANANKXX . XXXYRYYYYYZBZ{ vql gb] X] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a] ca] ca] ca}lempunh]anjacaped] ch]ichpchych] tdjwralsca] Fadkeaftea] chheajtoad a! BZ} ZZ
Zr[=[@I[I[YILITTLITVONWANT X []] A NAAA
____zupkf aﬂi\]&]mn]m:a]vd:ahcta]ecp}:ea]sua]eea]ema]ict:&]\maidhésa]zea:]a;m] wakdedaxteddtal cal] ¢
a] cal ca]caU] ca]calcaUca]lcalcalJcaljcaljcal "~ "0 ?t " /abakaaabEbbbcBc”cacccc

__zupkf ak ¥4 aadniid il o e8bed] £ llcabaalcama %ﬁ@%@ﬁ&% cajca]c
a] cal] ca] ca] ca] ca]Jca] caU] ca] caU] ca] ca]ca) *Osf H 10%&

adhesive tapes were each then measured for crosswise thermal

shrinkage factor. The results are set forth in Table 1 below.
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As can be seen in Table 1 above, the pressure-sensitive

adhesive tapes of Examples 1 and 2 exhibit a crosswise thermal

5 shrinkage factor as low as 0.9% and 0%, respectively, even at

a temperature as high as 150°C. Therefore, even when used to

fix the winding of an aluminum electrolytic capacitor element

guaranteed for high-temperature use, the pressure-sensitive

adhesive tape of the invention causes the aluminum foil

10 (electrode foil) to be little exposed, making it possible to

prevent the shortcircuitingof the aluminum foil to the aluminum

case (metallic case). Onthecontrary, the pressure-sensitive

adhesive tape of Comparative Example 1 exhibited a thermal

shrinkage factor as high as 8.3% even at a temperature as high

15 as 150°C. When such a pressure-sensitive adhesive tape is used

to fix thewindingof an aluminumelectrolytic capacitor element

guaranteed for high-temperature use, the aluminum foil is
exposed, possibly causing shortcircuiting.

EXPERIMENT EXAMPLE 2
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tape was cut with one of the stretching directions as crosswise

direction.
Table 2
Example No. Supporting Thermal Thermal
base material shrinkage shrinkage
factor (270°C x{ factor (300°C x
1 hr) 1 hr)
Example 3 Biaxially 0.5% 0.5%
stretched
polyester
Comparative Unstretched Melted, foamed |Melted, foamed
Example 3 polyetherimide

10
As canbe seen inTable 2, the pressure-sensitive adhesive
tape of Example 3 exhibits a crosswise thermal shrinkage factor
as lowas 0.5% even at a temperature ashigh as 300°C. Therefore,
even when the pressure-sensitive adhesive tape of the invention
15 isused to fix the winding of an electrolytic capacitor element
to be surface-packaged, the aluminum foil (electrode foil) is
little exposed at a solder reflow, making it possible to prevent
the occurrence of shortcircuiting between the aluminum foil
and the aluminum case (metallic case). On the contrary, the

20 pressure-sensitive adhesive tape of Comparative Example 2
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to be surface-packaged.
Industrial Applicability
The pressure-sensitive adhesive tape for fixing the
winding of a capacitor element of the invention cdmprises a
10 stretched plastic film as a base material film. The
pressure-sensitive adhesive tape of the invention exhibits a
crosswise thermal shrinkage factor predetermined tonot greater
than a specific value. In this arrangement, it is assured that
the loosening of the winding of a capacitor element can be
15 prevented even at a temperature of not lower than the glass
transition point of the resin constituting the base material
film. Further, the shortcircuiting of the capacitor element
can be prevented as well. Thus, the pressure-sensitive
adhesive tape of the invention is extremely useful for aluminum
20 electrolyticcapacitorelement guaranteed forhigh-temperature
use. Moreover, the pressure-sensitive adhesive tape of the
invention can prevent the shortcircuiting of the capacitor
element at a solderreflowduring the surface packaging thereof.
This application is based on Japanese patent application
25 JP 2001-046184, filed February 22, 2001, the entire content
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winding of a capacitor element according to Claim 1, wherein
the stretched plastic film is selected from polyethylene
terephthalate (PET) film, polypropylene (PP) film, and

20 polyphenylene sulfide (PPS) £ilm.

4. The pressure-sensitive adhesive tape for fixing a
winding of a capacitor element according to Claim 1, wherein
the pressure-sensitive adhesive tape has a thermal shrinkage

25 factor in a width direction thereof of not greater than 5% at
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6. The pressure-sensitive adhesive tape for fixing a
10 winding of a capacitor element according to Claim 1, wherein
the stretchedplasticfilmisaplasticfilmuniaxiallystretched

in a longitudinal direction thereof.

7. The pressure-sensitive adhesive tape for fixing a
15 winding of a capacitor element according to Claim 1, wherein
the stretchedplastic filmisaplasticfilmbiaxiallystretched
in both of longitudinal and width directions thereof, wherein
the draw ratio in the width direction is smaller than that in
the longitudinal direction.
20
8. A capacitor comprising: a capacitor element; and a
pressure-sensitive adhesive tape for fixing a winding of the

capacitor element according to Claim 1.
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