Description . *GOO0O2 METHOD OF RESI N ENCAPSULATI NG SEM CONDUCTOR CHI P AND

PRESSURE- SENSI TI VE ADHESI VE TAPE FOR ADHESI ON TO LEADF | KE 5
+ Technical Field This invention relates to a method of enc ﬂ ,

sem conductor chip with a resin and a pressure-sensitive > pe
used therein for adhesion to a | eadframe and the like. 10 Back¥¥¥und Art In

the manufacture of packaged sem conductor devices such P. a

sem conductor chip is bonded on a |eadframe, put |nlg|(: mm Mwwwmw I?,
and encapsul ated with a resin by tr fet I ng. t to
secure a fairly wi de contact area bZF%gg%pgghg nol d and the taadtrane in

order to prevent resin fromleaking fromthe contact interface. The ratio
of the contact area to the cavity space should be considerably high. It

fol | ows thYETEQR OF,RESIN SNCRRFPLATING (SEMISONBUCTOR GHIR)|RNDS IBRESSURE-a nol d
of a size 20 is reduced, which is disadvantageous for working efficiency.
There is aPERSTFEAPERSTIVE NEARR | FPRGPEESEON TQ HEADFRAME ANDVWHG LIKB t he
nold to break the bonding parts. The nold structure is therefore

unavoi dably conplicated to elinmnate this. It is an object of the present
invention to provide a nethod 25 of encapsulating a sem conductor chip

with a resTechibicgd Fieddyes :

This invention relates to a method of encapsulating a
semiconductor chip with a resin and a pressure-sensitive adhesive
tape used therein for adhesion to a leadframe and the like.

10
Background Art

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 is 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.



| nprooved efficiency of resin encapsulating while preventing breakage of
bonding parts without fail. - 1 Disclosure of the Invention: The resin
“encapsul ating nethod for a sem conductor chip according to the present

i nvention conprises adhering a 5 pressure-sensitive adhesive tape to a

| eadfrane or a filmcarrier tape, bonding a sem conductor chip to the

| eadf rame or 'carrier tape having the pressure-sensitive adhesive tape,
encapsul ating the sem conductor chip with a resinin a nold, and stri pping
the pressure-sensitive adhesive tape, wherein the pressure-sensitive 10
adhesive tape has a thermal shrinkage of 3% or |ess on resin

encapsul at pagc1d868r&XP a3 Fveatiter mal shrinkage of 3% or less on resin
encapsul ating" as used herein is intended to nean that the thernal

shrinkage of the teRg ekl eneapbulfeify mitfiow Foh @%%m‘i:@ﬁah%?%[ﬁﬁh ¢

directions is 3%or |less at a encapsulating 15 tenperature.
Descri pti oacebréifg Drév e Fipgesedd ! DnidntiRR eeeRbraleSX 2@}y t e

met hod of encapsul ating a sem conductor chip with a resin accordi'nhg to the
20 pr esent pragsatéesendiityveladiasisre bap ardhr BaRifiramel 88.a A1 ids 9. 3
Is a cross section of Fig. 1C taken along line IlI-111. 25 Best Mode for
Carryi ng otapehddndisgta semiconductor chip to the leadframe or carrier tape
having the pressure-sensitive adhesive tape, encapsulating the
semiconductor chip with a resin in a mold, and stripping the
pressure-sensitive adhesive tape, wherein the pressure-sensitive
10 adhesive tape has a thermal shrinkage of 3% or less on resin
encapsulating. The expression "a thermal shrinkage of 3% or less
on resin encapsulating” as used herein is intended to mean that
the thermal shrinkage of the tape in at least one of the width and

the lengthwise directions is 3% or less at a encapsulating

15 temperature.

rief riptij 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 for Carrvying out the Invention

The practice of carrying out the invention will be

described hereunder by referring fo the drawings.



The practice of :carrying out the invention will be described hereunder by
referring to the drawings. 2 Figs. IAto 1E is a drawi ng showi ng an exanpl e
of the nethod for encapsulating a sem conductor chip with a resin
according to the present invention. Fig. IA shows a |eadfrane A with an
pressure-sensitive 5 adhesive tape adhered thereto, wherein nuneral 1 is a
| eadf rane having a group of units each having a | arge nunber of stitches
11 arranged around the device hole. Numeral 2 is an pressure- sensitive

adhesi ve tape affigedst 9atiie1£8§: ; thermal . shrinkage.on resin
encapsul ating is con??ol e'g?t 0 %% g’r@gﬁlés% ,sw%§§ & e?’é%'fpyleﬁ/ﬁ &F‘_eln_%gg’? till
pref erabl y £d20 &icd athHFes Alehitbna@Blog 2dﬁ£?e w?tﬂrg Taliq ggggrl:ézj.:}/ge to
adhesive | ayer and a subsfrate, respectively. ['n producing

resi n- encaprdl pt&sbrieiinkRRdYehLOr chips according to the present invention,
sem conductor chips 3 are 15 placed and fixed in the device hol es, one by

one, of the |eadfrpig. AmidHowsha DegasHaRs FCRGItH W8 ?QQ%M@—&&&%.&@QGWO'
thereto, and the chip 3 and the stitches 11 of the Teadframe 1 are bonded

with & boadhagive rtapal adbesdd Whereto,JwhdBeih munka=at 8P1i8fa MRSid¥rame
encapsul ating, the sem conductor chip 3 is placed in each cavity 20 41 of a
mol d 4 andhavitegpsubacup off thissresim hayihg an Sacgenmmibary ofast Stehes i1n Fi g.
1C. Then as shown in Fig. 1D, the pressure- sensitive adhesive tape is
stripped otrfranged caxpynthethe devi¢eichole. Numeral 2 is an pressure-
sensitive adhesive tape affixed to the leadframe 1, whose thermal
shrinkage on resin encapsulating is controlled to 3% or less,
10 preferably 2% or less, still preferably 1% or less. Numerals 21
and 22 are a pressure-sensitive adhesive layer and a substrate,
respectively.
In producing resin-encapsulated semiconductor chips
according to the present invention, semiconductor chips 3 are
15 placed and fixed in the device holes, one by one, of the leadframe
A with the pressure-sensitive adhesive tape adhered thereto, and
the chip 3 and the stitches 11 of the leadframe 1 are bonded with
a bonding wire 31 as shown ih Fig. 1B. 1In t;he step of resin
encapsulating, the semiconductor chip 3 is placed in each cavity
20 41 of a mold 4 and encapsulated with a resin by transfer molding
as shown in Fig. 1C. Then as shown in Fig. 1D, 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. 1E.
25 Fig. 3 shows the contact interface between the mold and

the leadframe. The stitches 11 of the leadframe bite into the

pressure-sensitive adhesive layer 21 of the pressure-sensitive



| eadfrane is cut' and trinmed to obtain a resin-encapsulated sem conductor
chip shown in Fig. 1E. 25 Fig. 3 shows the contact interface between the
“nmold and the | eadfranme. The stitches 11 of the | eadframe bite into the
pressure-sensitive adhesive |layer 21 of the pressure-sensitive adhesive
tape 2 so that the pressure-sensitive adhesive layer 21 and the stitches
11 are co-planar. The pressure-sensitive adhesive |ayer 21 anong the
stitches adheres to the nold 4 and acts as a sealant to exhibit high

encapsul atadigegivePeapé €5 sol BRA T prilgure SHGANSUNRA! LA E1$&E CltaX%%r‘zP e
exerted by increasing the thickness of the pressure-sensitive esive

|l ayer 21. aAMitRe isketchesapsiteaid-40 andsi.n Frd ﬁﬁe@kﬂﬁﬁ%&@lwee%ﬁés?@év"ee”
stitches 11, a sufficient encapsul ating effect can be exhibited by

i ncr easi nglaydre 21ohalopy estsdirstidkhagdhadhafes tte rgehmo SHCH aﬁﬁf”d@:ltlsahéoéls can
10 be sel ected according to the end use. The pressure-sensitive adhesive
tape shri rdealdunt by exbsbit leigtapsoipsulariecprsseitids afbordEniecdehy t he

heat of the nold. A fear is entertained that the thermnal shrlnkage of the
pr essube- snwApswletitgesifact mpa hbayexenissl byslhnareasing then thiekndss
interface between the | eadframe with the adhesive tape and the nold, and a
hi gh shearokt rhes R8s FERTsAnsGtave th@h%mbapsdhaernQZIpropUhEres'uue to
the shearing strain. In the gresent i nvention, since the pres sure-

sensi ti ve SHATBSTY8tERGFardad h]a%s sleeReinte th?kﬁ#?ﬁ(@@"@ﬁnrﬁﬁlt@ﬁ@ than 3%

preferably 296g | ess, still btgreferably 1@6or | ess, on resin
encapsul at? FEELRECRDSREREULAFHAY effect can be exhibited by increasing

the mold pressure or adhesive strength. Such manipulations can

10 be selected according to the end use. |
The pressure-sensitive adhesive tape shrinks during resin
encapsulating because it is also heated by the heat of the mold.
A fear is entertained that the thermal shrinkage of the
pressure-sensitive adhesive tape may cause a shear stress in the
15 interface between the leadframe with the adhesive tape and the mold,
and a high shear stress would deteriorate the encapsulating
properties due to the shearing strain. In the present invention,
since the pressure-sensitive adhesive tape used has a thermal
shrinkage of not more than 3%, preferably 2% or less, still
20 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 interface 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




hi gh encapsul ati'ng performance can be secured during the resin -
encapsul ati ng. Accordingly, even though the contact interface between th
"nmold and the leadframe is made snaller, sufficient encapsulating 25 can be
achieved. Wth the smaller contact interface, the nunber of cavities per
mol d can be increased so that the nunber of chips encapsul ated per shot
can be increased. Since the chips are fixed - 4 onto the
pressure-sensitive adhesive |layer, the chips can be stably maintained in

their fixedntbaiR peedfifrde-daashesia aldhawiar ' e of
e pame UinoLers A BaLeR, PUELK plnESLOOE

t he bonding parts. The pressure-sensitive adhésive str
pr essur e- smashtaimedidiresing rt FareliSst£6e IS thiedkedSnPESSH Dhifer iy
encapsul ating the contact between the nold and the | eadfrane but i1Is

desirabl y pseventirsg jossikalge 66r tisé ribgphihid paytkrom the [eadfranme after
resin encapsulating. It is preferred to use a pressure-sensitive adhesive

tape having a presthee- poassuressdtiddvesi weiheisieagt lstirenyiR | exdf e of
400 gf /20 mmor less, preferably 300 gf/20 nmmor less and 5 gf/20 nmm or
nore, at 2BESSSyretspnsitdysadhesive tépe iadtiesivablyt mengidh as pessidiean 5
gf /20 mm the pressure-sensitive adhesive tape tends to separate during
use. 15 ThECRLZRTIRFUESHANT Bhr doptacsshetwenrntbel mold @rid the ukdddf rapout
180C. It is a matter, of course that the pressure-sensitive adhesive tape
i s requiref®toth Ry 88 dpunte PestiRlendem sgrippability from the

leadframe after resin encapsulating. It is preferred to use a
pressure-sensitive adhesive tape having a pressure-sensitive

10 adhesive strength to the leadframe of 400 gf/20 mm or less,
preferably 300 gf/20 mm or less and 5 gf/20 mm or more, at 23°C.

If the pressure-sensitive adhesive strength is less than
5 g£/20 mm, the pressure-sensitive adhesive tape tends to separate
during use.

15 The heating conditions for resin encapsulating is usually
about 180°C. It is a matter of course that the pressure-sensitive
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 éncapsulating 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



tenperature. The substrate of the pressure-sensitive adhesive tape can 20
be of heat-resistant materials satisfying the above-described various
conditions, for exanple, heat-resistant plastic filnms of polyinmde,

pol yphenyl ene sul fide, etc., glass cloth, and the |ike. Were the heating
condition of the resin encapsulating is 150C or |ower, a polyethylene
terephthalate filmmy be used. 25 The pressure-sensitive adhesives of the
pressure- sensitive adhesive tape include not only acrylic pressure-

sensi ti ti wg,adDey WpoxgnddRbsi Gl 6 PIRSS W thaNabbi ¥ LdeSHL Sraridus DUt
al so epoxy adhesiveS aS far as the above-described various conditions are

met. It i scodcEftalon@dak@ Wee. Sitt GANHYrRssHACtoSRES| 1 VEdiih§tles@arbavi ng
excel l ent heat resistance. In order to satisfy the above-specified

requi r emendendi tikleTadRbs eSS HavilneRcl11888héLS irdsARitahbbkl eI bgdeh as
gl ass beads, various inorganic fillers, and heat-resistant organic
fillers) ces batbsifiedthé 0abbeepspsciffited ereduiiremendheisi Veetns defi padl It i s
al so possible to use a foam ng adhesive which foanms by the heat of resin
encaps il atstagergth, etieat-tasi pewit Aildegish (sach 08s gfl24s rbaddape vatlous dt h or
| ess. The thickness of the substrate is from5 to 250 m preferably 5 to
100 pm | findrganiicckiddes si, amhbésbrradimtantmrganie fidhlesis) ecarabe atddads t o
be fractured, torn, or blistered, causing reduction of workability. If it
exceeds 259 khefressuze-sensitive adhesive if desired. It is alsopossible
to use a foaming adhesive which foams by the heat of resin
encapsulating to reduce the peel strength to 400 gf/20 mm-tape
10 width or less.
The thickness of the substrate is from 5 to 250 um,
preferably 5 to 100 um. If the thickness is smaller than 5 pm,
the adhesive tape tends to be fractured, torn, or blistered, causing
reduction of workability. If it exceeds 250 pym, 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 um, preferably 5 to 75 um. If the thickness is less
than 2 pm, there is adifficulty in coating, and an adhesive failure
or blisters are liable to be caused. If it exceeds 100 pum, 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 préssure—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



15 conduction efficiency fromthe nold to the resin is reduced. The

t hi ckness of the pressure-sensitive adhesive layer is from2 to 100 pm
preferably 5 to 75 M If the thickness is less than 2 pin, there is a
difficulty in coating, and an adhesive failure or blisters are liable to
be caused. If it exceeds 100 pm there 20 is a difficulty in coating, and
t he adhesive tends to be pressed out fromthe edges, which attracts
foreign matter and gives off increased gas on heating. The

pressur e- SeRsi pre8sadacsdySi ¢ ONE adidk iR CIARSH | NKedl saBRELPEd abgh Yphn
order that it can be stripped by interfacial 25 separation w thout |eaving
any adhesi yabjeietdd, dFhaskieedai tolirimRlr tBafififlor @uegaks Otoddieradlesi ve
strength. In order to prevent del am nation between the substrate and the
pr essur e- s€osi éxangplagheputeekrageehindie substrate can be subjected, if
desired, to prinmer coating or surface roughening, for exanple, sputter
etching. In order Im amderesscindredseathachedtfing efifjciendyhénr €is resin
encapsul ati ng, heat conductive particles, such as boron nitride, can be
added to taecpssiatiagscheat icanduditdyeveattiades,Feuch iasnhbreh edittriidet,y i s
generated during the production of the sem conductor devices. In case
thére is acqrdpe cﬁddqﬁ’gtehﬁ:belpsesmmil@ﬁvquedheﬁm diayerri c shock, the
substrate can be of an 10 eIgctriqaLIy conductive material, and the

pressure-sensitiveFT Jestricidy b2 IrngEated duringlthe REGELPRe by

addi tion ng %nsgemlu C'téo\{l%u%%rogrltfelvgsc’ess. UCPn 225& af:li\lcjaggl icskg lfegi;: gfa!l‘:l'tl)g rtl.:hlg.lpa"(s: K.

destruction due to an electric shock, the substrate can be of an

10 electrically conductive material, and the pressure-sensitive

adh.esive 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 Dback 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 Dbonding. 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.



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 poly:Lmde filmhaving copper foil finger |eads), and
sem conductor chips are disposed and fixed one by one in the device hol es
of the carrier.-tape with the pres sure- sensitive adhesive tape. Each of
the chips and the finger |leads of the filmcarrier tape are connected by
Au- Sn eutectic 20 bonding. In the step of resin encapsul ating, the

seniconducg@@zugghgngﬁﬁmﬁg%_in the respective cavities of a nold and
encapsul ated with a resin by transfer injection nolding. The f ilmcarrier
tape is then trintkibs BoABeQits é@éh&fﬁaﬁ@RéﬁLﬁéﬁhﬁﬁM%‘éfﬁr Qisps. The
present invention will now he illustrated in greater 25 detail by way of
Exanpl es ahQ0 Chiapangtrie pré&xsape-esendilti ven@diAisRNtapd MRt b9 ihSa R gdeened
to be limted thereto. 7 Conparative Exanple 1 Chips bonded to a | eadfram
(Cu- based; amdieneapefilated slitch: a xb2Gh HA200EC BAAF2E@Iegican’Sensi & irsgvadhesi ve
tape were put in a nold and encapsulated with a resin at 2000C and 20
kg/ CMR.5> Astesitresiflaks o&cpesed. | eaks occurred. Exanwlie 1 A platinum catal yst
(0.5 part by weight) was uniformly mxed into 100 parts by weight of a
silicone phsamRdelsensitive adhesive. The mixture was applied to a 25 pm
thick polyiMde film310 and dried by heating at 1300C for 5 mnutes to
prepare a A platinum catalyst (0.5 part by weight) was uniformly
mixed into 100 parts by weight of a silicone Pressure-sensitive
adhesive. The mixture was applied to a 25 um thick polyimide f£ilm
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 longand 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




pressure-sensitive adhesive tape having a pres sure- sensitive adhesive

| ayer of 10 pmin thickness. The pressure-sensitive adhesive tape had a
"thermal shrinkage of 0.5%or |less at 200' C and, when adhered to a

| eadfrane, 15 showed an initial pressure-sensitive adhesive strength of 60
gf /20 nun at 230C, a pressure-sensitive adhesive strength of 180 gf/20 =n
after 200'C x 1 hour, and a pressure- sensitive adhesive strength of 200
gf /20 nun after 2000C x 5 hours. The thermal shrinkage was determ ned by

al | owi ng a1398r Pamd QQ&%&&W&W&&% &amcﬁré@{rkggcﬁééﬂé%ggaUQGS

at a distance of 200 nm to stand at 200 _ 2 hours an ter oW ng
the sanpl ewhd caPPiled Gui3Qf, thBASHd MAnhBe g5 SiANtRJAeh el £ M j9auge

marks. The thermal shrinkage was obtained as [ (di Stance between two gauge
mar ks bef orthe lpressage-sefls 5t ans adhebWOe AN W@RUReHBSdSI A [ B0 22in
shrinkage)/di stance between two gauge marks before shrinkage] x 100 (9% .
The pres sleak sensidfcrmatiadhesi tite thpriftamnesaskobserdhi.same 8 | eadf rane
as used in Conparative Exanple 1, and resin encapsulating was carried out
in the sanBxamplwer2 as in Conparative Exanple 1. The pressure-sensitive
adhesive tape was then peeled. No resin |eak nor deformation of the _

| eadf rane was obsecRefkn eBcERanpabig Rasi srmricabeut din hiye vsssnecaamnnex] asut i n

the same manner as in Exanple 1, except for using an available silicone
pressure- in Example 1, except for using an available silicone pressure-

sensitive adhesive tape (pressure-—sens_itive adhesive layer
thickness: 30 um; substrate thickness: 25 pum) which has a thermal
10 shrinkage of 0.5% or less at 200°C and, when adhered to a leadframe,
shows an initial pressure-sensitive adhesive strength of
500 g£/20 mm at 23°C, a pressure-sensitive adhesive strength of
550 gf/20 mm after 200°C x 1 hour, and a pressure-sensitive
adhesive strength of 550 gf£/20 mm after 200°C x 5 hours. Because
15 of the higher pressure-sensitive adhesive strength of the
pressure-sensitive adhesive tape than that of Example 1, the
leadframe was slightly deformed on peeling the adhesive tape, but
no resin leak occurred.
This Example lends confirmation to the advantage of using
20 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 Hm;
substrate thickness: 25 pum) which had a thermal shrinkage of 2%

or less at 200°C and, when adhered to a leadframe, shows an initial



sensitive adhesive tape (pressure-sensitive adhesive layer thickness : 30
pm substrate thickness : 25 E.rm) which has a thermal 10 shrinkage of
"0.5%or |ess at 200C and, when adhered to a | eadframe, shows an initial
pressure-sensitive adhesive strength of 500 gf/20 mmat 23C, a
pressure-sensitive adhesive strength of 550 gf/20 nun after 200C x 1 hour,
and a pressure-sensitive adhesive strength of 550 gf/20 mm after 200C x 5
hours. Because 15 of the higher pressure-sensitive adhesive strength of the
Pr essur e- s Yieidsiit8-88HESE MR taam%s&bans{-__@@ﬁg{@ o'%X%EB' §£}20 LE ad SRUET AE VAS
slightly deforned on peeling thegadheswe apgiﬂ (;;1 n; resl];f eak 20 a
occurred. lessh¥arpbisi eNds 20885l (aBd d,UA & 8Y%m °
pressure-seyr?sitive adhesi ve tape having ar?ttgdhesi ve%’?rength o%s% 288 gf / 20
nm or | ess xaf lehoue$i NarACaPs WrdsiGe-BsasPtEved RFREILLIGRCARSHLAGENT YBS
carried out in the same manner as in Exanple 1, except for using a _
silicone pReYsgrfé26ensiafitee 2ABCadBeRbwes | ame(ﬁﬁﬁé&@t&aglﬂd ERamshesi ve
| ayer thickness: 10 m substrate thickness: 25 m which had a thernal
shrinkage df weye obtabmadat 200C and, when adhered to a | eadfranme, shows an
initial 9 pressure-sensitive adhesive strength of 220 gf/20 mm at 23*C, a
pressure- S$EB acianpAe et rength of 300 gf /20 mmafter 200*C x 1
hour, and a pressure-sensitive adhesive strength of 300 gf/20 mm after
200' C x 5 hours. TReS3BRNFAPSHlasing Was Exomjsdout 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 pum) 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 rm
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 g£/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.
20
Industrial 1i ili
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. &Aas
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,



5 1 were obtained. Conparative Exanple 2 Resin encapsulating was carried
out in the sanme manner as in Exanple 1, except for using an avail able
"silicone pressure- sensitive adhesive tape (pressure-sensitive adhesive

| ayer 10 thickness: 30 pm substrate thickness: 25 um which has a therma
shrinkage of 7.5% at 200' C and, when adhered to a | eadfrane, shows an
initial pressure-sensitive adhesive strength of 700 gf/20 nm at 230C, a
pressure-sensitive adhesive strength of 750 gf/20 mm af ter 2000C x |

hour, and Pedd#iff WL impebobdi &Ef Aoy enStestdnckpfilating. 9f / 20 mm

after 2000C x 5 hours. As a result, resin | eaks occurred, and the

| eadf rame under wertusigiedsr, MiheOprdséh B dinwiitionc BaBRSFASEI iy Prevaheye
results prove the significance of using a pressure-sensitive adhesive tape
havi ng a tiwsakdges lnfi bbagdengipard®% durliagsresin esicapealapind Atgrayid2Ag

I ndustrial Applicability Wien sem conductor chips are each bonded to a

| eadf r ane amrexcdldpatcgieldrimmbsinc @psapatbatimgh a resin in a nold, the
present invention nmakes it feasible to sufficiently reduce the area of the
25 conbact i nt er f EEhaMeer  t Hehe cpuesente, inventiemdpravents d foksign
result, the nunber of cavities per nold can be increased so that the
nunber of RMFIRYF 'eheieRiagedhen sELEFRRTF eoShdt Lot tamg ndavedepment 10f

| eading to iqPr ved efficiency in resin encapsul ating. )
scratches, dusting due to resin leaks, and so forth, leading to

improved resin encapsulating quality.
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Further, the present invention satisfactorily prevents breakage of bonding
parts during resin encapsul ating, providing an excellent yield in resin
"encapsul ating. 5 Furthernore, the present invention prevents foreign
matter's entering the stitches of a | eadframe, devel opnent of scratches,
dusting due to resin |leaks, and so forth, leading to inproved resin
encapsul ating quality. 1 . A resin encapsulating nmethod for a sem conductor
chip conprising adhering a pressure- sensitive adhesive tape to a 5

| eadf rane, bonding a sem conductor chcyriMs the | eadfranme having the
pressure-sensitive adhesive tape adhered thereto, encapsulating the

sem conductor chip with a resinin a nold, and stripping the pressure-
sensitive adhesive tape, wherein the pressure- sensitive adhesive tape has
a thermal &hrinkag® s encaphlladssgometbodnfencapsahidoiguctbr AHI@SI N
encapsul ating nethod for a sem conductor chip according to claiml,

wher ei n a £aperiaing epdhering sauprgssnret serei tifvet hedHesdofer atape 8o A
pressure-sensitive adhesjve tape to be adhered to a 15 |eadfrane and the
li ke, whi chepdirrmgy henchag, assemigansdystirat ¢hip tretthed Leadframe dwivdimaduct or

chip accorg%ng toclaim1 or 2 and has a thermal shrinkage of 3% or |ess
onresin e 3pSlﬁz§sis'1|1§fa—sens:.t1ve adhesive tape adhered thereto,

encapsulating the semiconductor chip with a resin in a mold, and

stripping the pressure-sensitive adhesive tape, wherein the

pressure-sensitive adhesive tape has a thermal shrinkage of 3% or
10 less on resin encapsulating.

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
15 leadframe and the like, 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.



