;ae3eDA\Lx6T/;"2 5 OC T ~OO0 METHOD OF RESI N ENCAPSULATI NG SEng%NﬁH%@ﬁE
CH P AND PRESSURE SENSI Tl VE ADHESI VE TAPE FOR ADHESI ON TO LEADFRAME “A

LIKE 5 Technical Field This invention relates to a nmethod of encapsul ating
a sem conductor chip with a resin and a pressure-sensitive adhesive tape
used therein for adhesion to a |leadfrane and the like. 10 B In
t he manuf acture of packaged sem conduct or devices such as Qa:]mmlummm‘m mﬂmml
sem conductor chip is bonded on a | grdickapeioput in a cavity of a nold, and

encapsul ated with a resin by transfer molding . 15 It is necessar§'“fo
secure a fairly wide contact area between the nold and the | eadfrane in

of ‘The: contEtaoh, & Sebay HcaBRit Afplc SRMIEMGOSHAL cruf i ResERRer 1 | ©

foll th | ' ' ' | d
of o s ze SHCPErVE W tve AR, SO BRSNS B R e e O

There is also a fear that the chip noves with-the resin flowng into the
nmol d to® break the bonding parts. The nold structure is therefore

unavoi dably conplicated to elimnate this. It is an object of the present

I nvention é@iﬁ%@%t hod 25 of encapsul ating a sem conductor chip with
a resin which achi gves Lnproved efficien of resin encapsul ating while
preventi ng breakaggxb? b’gﬁ?ﬁ‘ﬁé’“pgretl? t%éu? ’f'%ﬁ‘c.’g SF Efapsi1atng"a

semiconductor chip with a resin and a pressure-sensitive adhesive

tape used therein for adhesion to a leadframe and the like.

N 10
Background Axt
In the manufacture of packaged semiconductor devices such
as QFP, a semiconductor chip is bonded on a leadframe, put in a
cavity of amold, and encapsulated with a resin by transfer molding.
15 It is necessary to secure a fairly wide contact area between

the mold and the leadframe in order to prevent resin from leaking
from the contact interface. The ratio of the contact area to the
cavity space should be considerably high. It follows that the
number of chips encapsulated in a single shot with a mold of a size

20 1is reduced, which is disadvantageous for working efficiency.
There is also a fear that the chip moves with- the resin
flowing into the mold to break the bonding parts. The mold
structure is therefore unavoidably complicated to eliminate this.
It is an object of the present invention to provide a method
25 of encapsulating a semiconductor chip with a resin which achieves
improved efficiency of resin encapsulating while preventing

breakage of bonding parts without fail.

T
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250 CT 2002 Disclosure of the Invention: The resin encapsul ati ng net hod
-for a sem conductor chip according to the present invention conprﬁ%dETZMZ
adhering a 5 pressure-sensitive adhesive tape to a leadfrane or a film
carrier tape, bonding a sem conductor chip to the |leadfranme or carrier tape
havi ng the pressure-sensitive adhesive tape, encapsulating the

sem conductor chip with a resin in a nold, and stripping the
pressure-sensitive adhesive tape, wherein the pressure-sensitive 10
adhesi ve tape has a thermal shrinkage of 3% or |ess on resin encapsul ating.
The expr esbisalésureexfiithes Anvelan of 3% or | ess on resin encapsul ati ng”
as used herein is intended to nean that the thermal shrinkage of the tape
in at | east one of Théeredigt engapgstlrtinghgethpdfatt Besembnenductan ghibess at
a encapsul ating 15 tenperature. Brief Description of the Drawings Figs. |A
to | E reprasenrdinrg extpltdeof PrRgenet Hnvestionc apsapriser) adheriagndact or
chip with a resin according tg the .20 present invention. Fig. 2 shows the

| eadf r ahre PRepFiEe-fSRSiFiVE adhepive tapre to aleadizpmg P FifR cRETigken
racti ce oF=Bhr FAPRIAS A SORCTISIOr T PP the tRadstepe T BrEaiah FoRy

Chowi ng an8xifs, ShEiittbare-Fenei &ive deheliive Eall, - endindgeing Bngl 0 "
Avith o ErniSEAAS O tdhi RECRS RediBY AN | o, G and | Sty ERA! M AT
nuneral 1 {Se@shfdddanRihavidihA v/ eafe OkneBEiR %Cﬁ:?éy&mséds&weenunber

of stitches 11 arranged around the device hole. Nuneral 2 is an
pressur@senghbsyfe 2RSS | bs tRAPEnS¥dd1X athrliakhBe beadhr age1bssWhaseekhar nal
shrinkage on resin encapsulating is controlled to 3% or |less, 10

pr ef er abl yeRcapshEsiSsingst | The pixpresabby "h/thérh£ls shrihkRgealcr 34 cndedsd are a
pressure-sensitive adhesive |ayer and a substrate, respectively. In

produci ng pssresimcapspsaleting'iaomgdedt berein pis dotendedgtds eneame thatsent

i nvention, sem conductor chips 3 are 15 placed and fixed in the device

hol es, oneth¢ Bmemadf shninkagedtf fhe hapetin akelgnsdsone «f theivwidkth atddesi ve
tape adhered thereto, and the chip 3 and the stitches 11 of the_|eadfrane 1
are bondedthft HeRIEBHHERgIRFrEtIANHsighdln 9t F9%F . 2tB2a gnFapselatépgof

resin | in h m n r chi i | in h Vi
es :ﬁycagsu a%atéke} e sem conductor chip 3 is placed each cavity

Brief Description of the Drawings
Figs. 1A to 1lE represent an example of the method of
encapsulating a semiconductor chip with a resin according to the
20 present invention.
Fig. 2 shows the leadframe in Figs. 1A to 1E:
Fig. 3 is a cross section of Fig. 1C taken along line

III-III.

25 Best Mode f rrying ou e Inv ion
The practice of carrying out the invention will be

described hereunder by referring to the drawings.



Q0 41 of a nold 4 and encapsul ated with a resin by transfer nolding as
-shown in Fig . 1C. Then as shown in Fig . 1D, the- pressuresensiti)ge((l 7002
adhesive tape is stripped off the |leadframe 1, and the | eadfrane is cut and
trimmed to obtain a resin-encapsul ated sem conductor chip shown in Fig. 1E
25 Fig. 3 shows the contact interface between the nold and the | eadfrane.
The stitches 11 of the |eadfranme bite into the pressure-sensitive adhesive
| ayer 21 of the pr@igel aasendEtis/e drading showifig @GnlesZéiii) eadhi¢dhiewnethage 2 so
that the pressure-sensitive adhesive layer 21 and the stitches 11 are

co- pl anar. fHreepcassulatisgnai $emnvicondinesby echiyy efithla aramion bbeosding ltes
adheres to the nold 4 and acts as a sealant to exhibit high encapsul ating
properti es.thEhpresent, inventiopncapsul ati ng ef fect can be exerted by

i ncreasing the thickness of the pressure-sensitive adhesive |ayer 21. Were
t he encapsul ati ng Faginldjshewsj@ederdfsanad? gaidh 8o pressuretInsitive a
sufficient encapsulating effect can be exhibited by increasing the nold
pressuré oradi@siveybare rasdhgrrd Sheretanivbersin opnexal ]?Olﬁeas&%ﬁr@&‘e
according to the end use. The pressure-sensitjve adhesive tape shrinks
during resi?VéRgap AR 7§ 8ach (havdng| 2 Jarge BYRPST ﬁ%sgéﬁ?h%? 1the

mold. A fear is entertained.that the &.h rmaINshrinfa e .of the _
pr essur e- s&FSEPPY Sﬁﬁ’ggiqv ?a%&vf‘fﬁ? 8§§e a SHER? s?ré'sssa\’hlf’t:?essfge

interface ] r a8 etk a i n h I and a
hi gh shear bss \rggggv%‘br%ﬂfggg%erl or \g?%tf%‘%%et@ngg%?lﬁ\%ﬁ‘%ggp?bg’é‘%? ?etgpe(f&iglto t he
shearing stgigi; bhergs AgRaaking. 18! BGREISALLY 855 Wi ienslds Ve
adhesi ve ta{)hgll&ggéahag E‘Qtﬁ‘zfﬁﬁa‘f I%hri nka elof nxg% %n%lre than 3%, pref érably
2% or hgss p;@fb&labig D frenably d1ar pkegera9ly 18ShE EOSAPSHmbids 2ihe
above-descri bed hi gh encapsul ati ng performance can be secured during-the
resin encapsid abi ge HAGrAsuRg-YeneMaivd BAHgivdaHa and hnsahdtee)et ween
the nold and the | eadfranme is nade smaller, sufficient encapsulating 25 can
be achi evedespktltitékysmal | er contact interface, the nunber of cavities per
nol d can be increased so that the nunber of chips encapsul ated per shot can
be increased. Sincént hprahiqgangar zesixahcapgulate@ Se@itopdoctomt chtipe
pressure-sensitive adhesive | ayez, the chips can be stably maintained in

t heir fixedaseaddnggiPnihet present ninvedhicher 688 perduahid FhidPsaRag&eof t he
bondi ng_parts. The cgressur,e-sensiti.ve adhesive strength of the 5

pr essufe- s GceR g Fhzef An Fﬁﬁé’l‘f"s"-cﬁegﬂ%d PraPhrgR RFf fHestend mage
encapsul ating.the .contact between .the nmyld and the |eadfr but is

osi Fably & HEl HiE BE RS PETE 1 A PRRT T 1 PP AT L SAPFRFR BPfler
resin encansil 8hips Jhls Lits RLALEREECH Qeiafe 3 AURSSHECT SAISLLLAES adlhesT Ve

tape having a pressure-sensitive adhesi ve strengt frame of

400 of /20 i 3, faih@SSirB" 8hekabklowROiAf é‘?.%. B Or 3 £SEhNshep e 2RI OF
nore, at 23C. |If the pressure-sensitive adhesive strength 1S less than 5

gf /20 MM tdiRapsasstify Sahel biMtcatHiRtiotechap S Lengbaddd SePaaah alMiyng
use. 15 The heating conditions for resin encapsulating is usually about

180C .20t i afnmatiiciid df and wieapishahtedewiiie asHe i s Ans itranefad haslidiagt ape
is required to have heat resistance to the heating tenperature. The
substrat e ofs tdhowpr éssEig-. sefsi tThem aghediows tiapfiganlD, the- pressure-

sensitive adhesive tape is stripped off the leadframe 1, and the
leadframe is cut and trimmed to obtain a resin-encapsulated
semiconductor chip shown in Fig. 1lE.

25 Fig. 3 shows the contact interface between the moid and
the leadframe. The stitches 11 of the leadframe bite into the

pressure-sensitive adhesive layer 21 of the pressure-sensitive



~20 be of heat-resistant materials satisfying the above-described 9&r((Jugiz
conditions, for exanple, heat-resistant plastic filsas of polyimde,

pol yphenyl ene sulfide, etc., glass cloth, and the |like. Where the heating
conclition of the resin encapsulating is 150C or | ower, a polyethylene
terephthalate fil mmy be used. 25 The pressure-sensitive adhesives of the
pressuresensitive adhesive tape include not only acrylic

pressur eseidhdsive/ tapd N Fo/ €haBNthe pressife Piaisilties 80Resiwe laghes?ves - 5
250 CT 2002 but also epoxy adhesives as far as the above-descri bed

vari ous comid theztitthesell arelcd-planairer ik presiresisensiftve adhesive
pressuresensitive adhesives having excellent heat resistance. In order to
sati sfy thkapdn\23- gpengf tiesl steidwhesnmadberes ttey theohopdet @ndiacengad,a
heat-resistant fillers (such as gl ass beads, various inorganic fillers, and
heat - r esi ssemtantr garsxhibilt| kig}) epgapsel atidaipropetttiesn.csThexefonesi thee
adhesive if desired. It is also possible to use a foam ng adhesi ve which
foans By tercapsnlagfingesffeeh aaps braekerted vednereasingddie shiskaessto 400
gf /20 man-tape 10 width or |ess. The thickness of the substrate is frown 5
to 250 Vi n®f prigier appysuresenii iR pAhesRVS hildWREss2ls snifPeER tHhé 5

E i t he adhesi t t ends . be f d, t , blist d, [
reduct | on SICTOTKAFELY ST T4t L8 HRSRST S50 AR AP S THERE S8 CORA ton
ffici f th ld t he. i duced. . The_t hi.ck f.th

ot esour o- SRR eRBTBETFB T ATAPS 9 5 S BB S el Y SPRTARFYS o 75
Vi If th ' ' .2 E ' {fficulty i

coating, ot dkOTREEaLRme 3P LR sep st O ol rllleriBibla Bon |
exceedy 100, dilthedtrdl Sccdfainyy afithkl eHitysd N coating, and the adhesive

tends-to be pressed out fromthe edges, which attracts foreign matter anct
gi ves of f i ncr easerhdpseHfuiedenagti T adhess fH tRpeeietirkeaaeiiRsiagid ayer
can be crosslinked appropriately in order that it can be stripped by

i nterfaci abnZipadpatiat becadddatit it efMdd heabyddsthathievBedticoff @heOheTd ve
failure or in order to control the adhesive strength. In order to prevent
del am nati gn lfetweers t bpteubsined ethatl -theé th€rmalOCFh2ifkdget bé the
pressure-sensitive adhesive |ayer, the substrate can be subjected, if
desired, tpressyra—sepaitive @dhegivactape mgiyeninie I heaxashess sputher
etching. In order to increase_the heating efficiency in the resin 5

encapddl atipterireabebirarcihs tepdbrang vith the rdhespir $ariand the meldy be
added to the_pressure-sensitive adhesiveéﬁa er.. Frictjonal el eciri_city is
gener at od T | g G PPEAECIIRE51 HEHESs SIRTETHAGEED thEy SREePSaiRttig .
there is a.fsal. gt S ¢l Phe Sad2atbyCLEN AUer] LN ELESIL LG ahocks, the
substrat e Tanm be of an
since the pressure-sensitive adhesive tape used has a thermal
shrinkage of not more than 3%, preferably 2% or less, still
!0 preferably 1% or less, on resin encapsulating, the above-described
high encapsulating performance can be secured during -the resin
encapsulating.
Accordingly, even though the contact intexface between the
mold and the leadframe is made smaller, sufficient encapsulating
25 can be achieved. With the smaller contact interface, the number

of cavities per mold can be increased so that the number of chips

encapsulated per shot can be increased. Since the chips are fixed



10 electrically conductive material, and the pressure-sensitive adhesive

| ayer can be made el ectrically conductive by addition of conductive aCT 2002
particles, such as carboni ckel or carbon black. The present inventi%a |;
applicable to a TAB system In this case, the pressure-sensitive adhesive
tape is stuck to the 15 back side of a filmcarrier tape (e. g., a
polyimde fil mhaving copper foil finger |eads), and sem conductor chips

ar e di sposegitarnthd presbiee sbyishbive adhbeide lager haheschifps den barstiabiyt ape
with the pressure-sensitive adhesive tape. Each of the chips and the finger
| eads of thaihthimedrin etheiapéized stabedEdnst AheSresim eflavwe tBRFebygndi ng.
In the step of resin encapsul ating, the sem conductor chips are put in the
r espect i vepereventing direskagedofinthe izapbigigapedtsi th a resin by transfer
injection nolding. The filmcarrier tape is then trimed to obtain

resi n- encapsul at edTheni pordserersesgifdveThadhesivat istvengtlon @fl | thew be
illustrated in greater 2 5 detail by way of Exanples and Conparative

Exanpl e , PEgssune-grnssidive) agherivehtare dg daetrmhly astuigh afrassikdeet o.
25 OCT?00l ~~gparative Exant]e 11 Chips bonded to | ead, fyane (Cu- based;
nunber of EPFt ERERPIHHERIVERY %tﬁFésg‘ﬁF‘é@‘%‘bﬁ?Ft’F%ed e thsdeadiedatere put

' | d | ated wi th ' t. 200C and.20 Kk n.. As I t,

5'rasin | oA GECHPPETLE (F 1O AP PP RNTIA ATy STt IER e 7 e Bt ) vt
resin | e o | . H Ter gt

adnest ve, TRASErbEh Pk Mleih, SHofBbINely | Th M PR, BERTR) ana

dried by hg,g.[eeisﬁgrélségg_qifvgr SuHIAYRe 2 gﬁdﬁé},&}{ge & g&@éé EobaihiLue

adhesi ve t aving a pressure-sensiti si've layer of 10 armin

thi ckngss. HREsPGESSEEEnGENISELT LReadlRASFHEmbaRe hd J£i/BeraR! oshnielkage of
0.5~o0or less at 200C and, when adhered to a | eadfrang, 15 showed an initi al

Pressur e- s greirbiras1 AHIS igFF26t ke i) etk &6d ¥ /2)20MmmitoR Hored at 23°C.
pressure-sensitive adhesive strength of 180 gf/20 mmafter 200C x 1 hour,
and a pressife-tdenspressusshmgisi¢iver cndlidsivie 280refdgtd) Hm alées 2086 X 5
hours. The thermal shrinkage was determ ned by allow ng a 300 mm | ong and
19 nm ~20 & g&/28pam s ghelrresankedsensitiveoadirajos tapetdnds &nceeraraz@0 mm
to stand at 200C for 2 hours and, after allowi ng the- sanple to cool to
23C, nmeasudUEEngheseli st ance between the two gauge nmarks. The ther nal
shrinkage was obtained as .[ (distance between, two gau e mar ks befor

shrinkage - di st andBeRaakdsg ‘EW&QE tRE keSin £BFSPS %ﬂ’fjr‘?ﬂ(éﬁé’)s/"_&ilgyance
bet neen VoL S340R P ks eLor e sbriniadel. . 100, TG BLessH e AEIRlALYS
adhesive tape is required to have heat resistance to the heating
temperature.
The substrate of the pressure-sensitive adhesive tape can
20 be of heat-resistant materials satisfying the above-described
various conditions, for example, heat-resistant plastic films of
polyimide, polyphenylene sulfide, etc., glass cloth, and the like.
Where the heating condition of the resin encapsulating is 150°C
or lower, a polyethylene terephthalate film may be used.
25 The pressure-sensitive adhesives of the pressure-

sensitive adhesive tape include not only acrylic pressure-

sensititive adhesives and silicone pressure-sensitive adhesives



250 CT 2002 | eadfrane as used in Conparative Exanple 1, and resin
.encapsul ating was caxried out in the sauna manner as in Conparative Eﬁzﬂrﬁﬂl?@?
1. The pressure-sensitive adhesive tape was then peeled. No resin | eak nor
deformati on of the | eadfranme was observed. 5 Exanple 22 Resin encapsul ating
was carried out in the same manner as in Exanple 1, except for using an
avail abl e silicone pressure sensitive adhesive tape (pressure-sensitive
adhesi ve | ayy dllbckpesy admdsiWes asbFhrass thé CiARSdes2ibed Wadivush has
a thermal 10 shrinkage of 0 .5~ or less at 200C and, when adhered to a

| eadf r ane, hrlitiansi aréimét pr disdseprefisried etadizesisidisbnengtésmixes00

gf /20 mm at 23C, a pressure-sensitive adhesive strength of 550 gf/20 mm
after 200C senbiltdve, adnesivey dmving- esnallente heditesesistanangt Fn odrdez0

gf /20 mm after 200C x 5 hours. Because 15 of the higher pressure-sensitive
adhesi ve stiensatisfly tthe preceerspesddfdipd vequdnenent dapdermsgn ofhmesds
Exampl e 1, the |eadframe was slightly deformed on peeling the adhesive
tape, bt mineagth,| bagtresigteat fAilierXahgnd |am@-assnPrAfSL | VAFIRS he
advant age of using gzo a pressure-sensitive adhesive tape having an

adhesi ve stifargeRieridderss £og heatrrgsistant grogapic £dlheEnt a8 eAddRs
Ex~m-l e 3 Resin encapsul ating s carri.ed 0o in the ne nner in
Exanpl e 1, ¥k ‘bPr’Fﬁg“ﬁ%T?Fd‘ tﬁvﬁii‘ﬁﬁélﬁﬁe’sfgé?i’:’é Si ig\}é ?@B‘&ﬁ%@?’fe t ape
(pressure-sensitive adhesive layer thickness : 10, Eun; substrat hi.ckness:
25 Bun) vihioeh TES S ERAFREY BRPERRYGOTETb-fogmd obY' Ehed hEAk Be¥ Lobin

adhered to QNS4 AR £ 080 -
pressure- seeﬁ‘sc'{a?%\q}ggggﬁ%s?%e st‘%%’ngt v g%%iﬁ g??%%?mn atO%Zga/z% T tape
pressurg- SgRUtn we @dbesive strength of 300 gf/20 nmm after 200C x 1 hour,

and a pressure-sensitive adhesive strength of 300 gf/20 nmafter 200C x 5
hours. The sane reswme! SHATknBsEX2#D/the substrate is from 5 to 250 pm,

preferably 5 to 100 pm. If the thickness is smaller than 5 um,
the adhesive tape tends to be fractured, torn, orblistered, causing
reduction of workability. If it exceeds 250 pm, the heat
15 conduction efficiency from the mold to the resin is reduced.
The thickness of the pressure-sensitive adhesive layer is
from 2 to 100 pm, preferably 5 to 75 um. If the thickness is less
than 2 pm, there is a difficulty in coating, and an adhesive failure
or blisters are liable to be caused. If it exceeds 100 um, there
20 is a difficulty in coating, and the adhesive tends to be pressed
out from the edges, which attracts foreign matter and gives off
increased gas on heating.
The pressure-sensitive adhesive layer can be crosslinked
appropriately in order that it can be stripped by interfacial
25 separation without leaving any adhesive due to cohesive failure
or in order to control the adhesive strength.

In order to prevent delamination between the substrate and



5 1 were obtained. Conparative Exanple 2 Resin encapsulating was carried, .
out in the same nmanner as in Exanple 1, except for using an avail atl®0CT 200}
silicone pressuresensitive adhesive tape (pressure-sensitive adhesive |ayer
10 thickness : 30 ~.un; substrate thickness : 25 Vin) which has a thernal
shrinkage of 7.5~ at 200C and, when adhered to a | eadframe, shows an
initial pressure-sensitive adhesive strength of 700 gf/20 mm at 23C, a
pressure- seiid {pressaieeseneisivengthesive Slagér 20then aubstr2®Ceanl beour ,
and a pressure-sensitive adhesive strength 15 of 750 gf/20 mm after 200C x
5 hours. Assubjeeted), if ciggideghk sooprimerxcoazidgtde dwsfdiceareugheteimgsnt
deformation during resin encapsul ating. The above results prove the
si gni fi cand®@wfexawphy, sspriessuedcbangi tive adhesive tape having a thernal
shrinkage of 3~S or less on resin encapsul ating. 20 Industrial
Applicability Wen ISeardendisc inrreaspsher Berting isffdcterey 40 Ehelfresi® or a
tape carrier and encapsulated with a resin in a nold, the present invention
nmakes i P f eRgapEBlabingf ﬂeélteﬁt"l“}u?*e’d{ﬁ:é’affﬁéc%ﬁse'as t ¥ PPFoROM

| eadf rane, etc. and th |t, the number

1 f bet 1
o et s oA Beated LS e T stuea- S0nbdthvel Rohag e Loy resuh. bs
| ated i | t d C. T 200
Ceadi ng to. i mproved SPHEeRene) SER=FeLH e s atar dhyine Y %%f“‘ﬁté‘%’r esent
nvent] on 53 Ll GhoclhonBLEYABYSodS ©2KAYRR AN §Y AELY Se i

encapsul ating, provicling an EXCE ent In resin encapsu at| n

Further mr%eé&%cﬁi@ﬁecme a—.% sﬂtéﬁbtﬂ!ﬁ:@ﬂ&ékf Vel QALIBELEL ‘cah BOLSF 'a!ﬁg the
stitches of a |eadfrane evel opanent of scratches, dusting due to resin
| eaks, 18nd QG ER11Y e@EhAGCEve TRACYELLT £ShAd e@aapwea&hﬂg-%ﬁﬁe 11
adhesive layer can be made electrically conductive by addition of
conductive particles, such as carbonickel or carbon black.
The present invention is applicable to a TAB system. In
this case, the pressure-sensitive adhesive tape is stuck to the
15 ©back side of a £film carrier tape (e.g., a polyimide film having
copper foil finger leads), and semiconductor chips are disposed
and fixed one by one in the device holes of the carrier tape with
the pressure-sensitive adhesive tape. Each of the chips and the
finger leads of the film carrier tape are connected by Au-Sn eutectic
20 bonding. In the step of resin encapsulating, the semiconductor
chips are put in the respective cavities of a mold and encapsulated
with a resin by transfer injection molding. The film carrier tape
is then trimmed to obtain resin-encapsulated semiconductor chips.
The present invention will now be illustrated in greater

25 detail by way of Examples and Comparative Examples, but the present

invention is not deemed to be limited thereto.



25 0CT 2?2002 CLAIM5 1. A resin encapsulating nethod for a sem conductor
chip conprising adhering a pressure-sensitive adhesive tape to a | ead b =0l
bondi ng a sem conductor chip to the 5 | eadfrane havi ng the
pressure-sensitive adhesive tape adhered thereto, encapsul ating the

sem conductor chip with a resin in a nold, and stripping the
pressure-sensitive adhesive tape, wherein the pressure-sensitive adhesive
tape has a ddagramalkisbrExsmsie af 3 % or | ess on resin encapsul ating and a
pressure-sensitive adhesive strength of 400 gf/20mmor less at 23C. to 2. A
resi n encapsul at i nChipishisthdeal ta asksadfxatec(Cr-balsied ; anmbedi gf)stotaies :m 1,
wherein a tape carrier filmis used in place of the leadfrane. 3. A

pr essur e- seii)t haeing hogpxas sunee seoshbivelladhedive tapecesife prt iand adlad | i ke,
15 which is used in the resin encapsulating nethod for a sem conductor chip
accor di ng tandeacapsulatedl with Razesin adr 289 °Csand 20ale/ o’ .30 R resslion
resin encapsul ating and a pressure-sensitive adhesive strength of 400

gf / 20nmPor dessi® deakgcoccunzed.pA A AU, . A

y. AFy. Aly. AL Ay. A y. AFNR. AN. A@r () OxyBCTW $&) f ' k} wr nga[ UOU] caU] cal] caU] cal] c
a] ca] caU] cB¥EEmRdEc4 U] caU] ca U] c*a] cal] cal] caU] cal] caU| ca

N Ul K N, L X Z |,
0] weikce. YU aU caUl GBS AU G (P REFE Y Y af cHRHERRI AU cal
cal cRal cal Gall ekl 681 5at.s Y satbse UF aLeal SR QL TTR - abnds 2143

adhesive. The mixture was applied to a 25 pm thick polyimide film

10 and dried by heating at 130°C for 5 minutes to prepare a
pressure-sensitive adhesive tape having a pressure-sensitive
adhesive layer of 10 um in thickness.

The pressure-sensitive adhesive tape had a thermal

shrinkage of 0.5% or less at 200°C and, when adhered to a leadframe,

15 showed an initial pressure-sensitive adhesive strength of

60 gf/20 mm at 23°C, a pressure-sensitive adhesive strength of

180 g£/20 mm after 200°C x 1 hour, and a pressure-sensitive

adhesive strength of 200 gf/20 mm after 200°C x 5 hours. The

thermal shrinkage was determined by allowing a 300 mm long and 19 mm

20 wide tape sample marked with two gauges at a distance of 200 mm

to stand at 200°C for 2 hours and, after allowing the sample to

cool to 23°C, measuring the distance between the two gauge marks.

The thermal shrinkage was obtained as [ (distance between two gauge

marks before shrinkage - distance between two gauge marks after

25 shrinkage) /distance between two gauge marks before shrinkage] x
100 (%).

The pressure-sensitive adhesive tape was stuck to the same



E MIM-ysmgb\ VQU] | caU] calU] ca] caU] calU] cal] ca] calU] ca] ca] caU] cal] cal] ca

U] c*a] cal] cal] caU] cal] cal] cal] ca] cal] ca U] c”*al] ca] cal] cal] caU] caMX g .67 BgP
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leadframe was slightly deformed on peeling the adhesive tape, but
no resin leak occurred.
This Example lends confirmation to the advantage of using
120 a pressure-sensitive adhesive tape having an adhesive strength of
400 gf/20 mm or less after resin encapsulating.
Example 3
Resin encapsulating was carried out in the same manner as
in Example 1, except for using a silicone pressure-sensitive
25 adhesive tape (pressure-sensitive adhesive layer thickness: 10 pum;
substrate thickness: 25 pm) which had a thermal shrinkage of 2%

or less at 200°C and, when adhered to a leadframe, shows an initial
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x 1 hour, and a pressure-sensitive adhesive strength of
300 gf/20 mm after 200°C x 5 hours. The same results as in Example
5 1 were obtained.
Comparative Example 2

Resin encapsulating was carried out in the same manner as
in Example 1, except for using an available silicone pressure-
sensitive adhesive tape (pressure-sensitive adhesive layer

10 thickness: 30 pm; substrate thickness: 25 pym) which has a thermal
shrinkage of 7.5% at 200°C and, when adhered to a leadframe, shows
an initial pressure-sensitive adhesive strength of 700 gf/20 mm
at 23°C, a pressure-sensitive adhesive strength of 750 gf/20 mm
after 200°C x 1 hour, and a pressure-sensitive adhesive strength

15 of 750 gf/20 mm after 200°C x 5 hours. As a result, resin leaks
occurred, and the leadframe underwent deformation during resin
encapsulating. The above results prove the significance of using
a pressure-sensitive adhesive tape having a thermal shrinkage of
3% or less on resin encapsulating.
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When semiconductor chips are each bonded to a leadframe
or a tape carrier and encapsulated with a resin in amold, the present
invention makes it feasible to sufficiently reduce the area of the

25 contact interface between the leadframe, etc. and the mold. As

a result, the number of cavities per mold can be increased so that

the number of chips encapsulated in a single shot can be increased,
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2. A resin encapsulating method for a semiconductor chip according to claim 1,

wherein a tape carrier film is used in place of the leadframe.

3, A pressure-sensitive adhesive tape to be adhered to a leadframe and the like,
15  which is used in the resin encapsulating method for a semiconductor chip according to
claim 1 or 2 and has a thermal shrinkage of 3% or less on resin encapsulating and a

pressure-sensitive adhesive strength of 400 gf/20mm or less at 23°C.
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