'SPECI F{-CATION  TI TLE OF THE'| NVENTI ON  Séni conduct or d@rgg)@dﬁr& ti’_
i e p en

ufacturing the sanme BACKGROUND OF THE | NVENTI ON
naVentlon relates to a technique effective when applied t a__‘ggt_~ to
device having a structure such that inner l'eads anong |le arr d
on a circuit formation face of a sem conductor chip encapsulatgﬂpgg
package bpdy. There is a package having an LOC (Lead On
strecture as one of surface nount type LSl packages. The package has a
structure such that inner |eads ®pRQIFeadsT@ e arranged via a tape-shaped
insulating filmon the main surface of a sem conductor chip, that is, on a
circuit forhETLENOFACBHBNIWVIENTEORI urality of sem conductor devices and
bondi ng pads are fornmed and the inner |eads and the bonding pads on the
sentconduiﬂnmicbmdun el detvical apdcaneehbdd Ay Manwifastudbag idisal ating
filmhas a | am nated sfructure obtained by coating an adhesive on both
faces of a $»me f|ilmMade of a heat-resisting resin such as polyinide. The
packi ng having the LOC structure of this kind is described in, for
exanpl e, BAEEGROTNI: 0 BRTIONI- Open Nos. 61-218139, 61-236130,
and the |iKke. On the other hand, since engineering workstations and
personal conput er $he Qlé%éﬁfltyéeﬂ‘éelﬁquinr galabesryro a technique

effective when applied to a semiconductor device having

astructuresuchthatihnerleadsamongleadsarearranged
on a eircuit formation face of a semiconductor chip
encapsulated in a package body.

There is a package having an LOC (Lead On Chip)
structure as one of surface mount type LSI packages. The
package has a structure such tha_t inner leads among leads
are arranged via a tape-shaped insulating film on the
main surface of a semiconductor chip, that is, on a
circuit formation face on which a plurality of
semiconductor devices and bonding pads are formed and
the inner leads and the bonding pads on the semiconductor
c'hip are electrically connected by Au wires. The
insulating film has a laminated structure obtained by
coating an adhesive on both faces of a base film made
of a heat-resisting resin suchaspolyimide. The packing
having the LOC structure of this kind is described in,
for example, Japanese Patent Application Laid-Open Nos.
61-218139, 61-236130, and the like.

On the ether'hand, since engineering workstations

and personal computers of recent years require a memory
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2 (RAM of a large capacity in order to process a large anount of data
at hi gh speed, a technique of |amndting a nenory nodule is being

exani ned. : As a specific exanple, a | am nated-type nmenory nodule in
which a plurality of thin LSl packages such as TSOPs (Thin Small Qutline
Packages) and TSQJs (Thin Small Qutline J-1ead Packages) are piled up and
outer |eads of the upper and | ower packages are connected by soldering or
the like and are fixed on a printed wiring board is known. For exanple, a
t echni que i(Rad8scos f badlainye apapasd thatemt oAdehd dad | pnokaiss Gebadge
5-175406 such that outer |eads of TSQJs are bent upward in the mddle and
a part of eachumif dhaatheat|padh speed crdéadchnighe od ilaomtmad t iihgect i on,
t hereby overl apping the |eads of the upper and | ower packages. SUMVARY
OF THE | NVENTieddry modulethe bedventéxamingstkage having the LOC
structure, an insulating filmhaving the thickness of about 50 [err]mis

i nt er posed bet weehks aasemavhiiict exanp pe, and liamknatesddYRAIMEMARY one of
the causes which prevent the thickness of the package from being reduced.
Further, medkse br whddtad wplugathey aof nbhia t%g RefFAgSDAISREDR by

usi ng the conventional LOC structured .package, the cause also disturbs

reduction P-ﬁ TFQB&s etEhdn BR@lbneline Pacﬁ?egﬁeﬁ?/eﬁi-"@r 9% EXBAPned a

techni que o jOInIng the |nner | eads and t he sentcon uct or (? g with an
mall Outlin ~lead Packages) are piled up an uter

leads of the upper and lower packages are connected by
soldering or the like and are fixed on a printed wiring
board is known. For example, a technique is described
in Japanese Patent Application Laid-Open No. 5-175406
such that outer leads of TS0OJs are bent upward in the
middle and a part of each of the outer leads is extended
in the horizontal direction, thereby overlapping the

leads of the upper and lower packages.

SUMMARY OF THE INVENTION

In the conventional package having the LOC
structure, an insulating f£ilm having the thickness of
about 50 pum is interposed bétween a semiconductor chip
and inner leads, and it is one of the causes which prevent
thethicknessofthe;mckagefrombeingreduced. Further,
in case of manufacturing the laminated type memory module
by using the conventional LOC structured package, the
cause also disturbs reduction in thickness of the module.

The inventors have examined a technique of joining

the inner leads and the semiconductor chip with an

(3]
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3 adhesive without using the insulating film The followng is not a
known technique but is a technique ‘exam ned by the inventors. The outline
is as foll ows. That is, when it is considered that the inner |eads
are joined to the circuit formation face of the sem conductor chip with
the adhesive, if an insulating tape is adhered to a lead frane or the

sem conduct or chip, one joining process is necessary. On the contrary, in
case of applying the adhesive to the inner lead parts, the adhesive has to
be appl i ed aidhesteotvittlropt unsliny tloé inserldtebdg ffridma dilspenser, so
that the adhesive applying work takes tinme. Since the workability is not
pref erabl e fdltlowingpieblreot i a knewrnfteohnagareeiiut nismanwfechinigne

ef ficiency of the sem conductor device having the LOC structure.

Consequent lekanineéd byouieddmeren bar st.he Tdhewivkine dst aspdaklows.al | of
the inner leads but is applied to sonme selected inner leads. In this case,
since the joined Bha& b$,tweenskriichedns bierhidpthat the iendrileadsis
reduced as a whole, the sem conductor chip is deviated fromthe | ead

frame upon&ﬁﬁr@@%@ﬁdoﬁqrﬁh9a§m3ﬁub6d§°§waﬁkﬁm fageapshil BBPon. A joining
met hod which can hold joining strength of_the sem ¢conductor chip to the

| ead franesSami¢ep PFrﬁlefCIHﬂ% Vé‘éhn BRCASNARVBn wft REut Dt €h§gt he
adhesive to all of tge i nher as been e§?n1n In case of

j oi ni ng th&aRfhdr 78 &§9cdotf’h% ar@ Hame S EiSoR RGO AUE heTsEhi Bonduct or

chip by usg§% joining process is necessary. On the contrary, in
case of applying the adhesive to the inner lead parts,
the adhesive has to be applied to each of the plurality
of inner leads from a dispenser, so that the adhesive
applying work takes time. Since the workability is not
preferable, it is a problem in view of improvement in
manufacturing efficiency of the semiconductor device
having the LOC structure. Consequently, it is
considered that the adhesive is not applied to all of
the inner leads but is applied to some selected inner
leads. In this case, since the joined area.of the
semiconductor'chip and the lead frame is reduced as a
whole, the semiconductor chip is deviated from the lead
frame upon formation of the package body by resin
encapsulation. A joining method which can hold joining
strength of the semiconductor chip to the lead frame at
the time of the resin encapsulation without applying the
adhesive to all of the inner leads has been examined.
In case of joining the inner leads to the circuit

formation face of the semiconductor chip by using an
-
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4 adhesive, it is estimated that factors caused by tenperature cycling
or thermal cycling anong the adhesi've, the inner |eads, and the

sem conductor chip have to be considered nore than a case of joining the
inner leads to the circuit formation face by using the insulating tape. In
case of using the insulating tape, since all of the inner |eads are joined
by the integral continuous insulating tape, thermal distortion caused by
a difference in thermal expansion and contraction values of the inner

| eads, theagh@sdorslycier iGhigs tame tddethasulfalid thgr sapaudssd tbyt he
tenperature cycling can be absorbed by the integral continuous insulating
tape. By tempeadture cgdinigjonitieiheli ayerliegdamong hehe

sem conductor chip by using the adhesive having a coefficient of thernmal
expansi on abflhesiiwe cl bhe timndmtleafist,handsuhat isegieprduchondhlzsbve is
applied in spots to the respective inner |eads and the applied adhesive

i s separ at bdvantad rieependsritdetedcanrise thenectoceseonti dedadndhathehe
thermal distortion cannot be absorbed as the insulating tape does. Wen

t he t her minngirstlgadenteahhet cieabibr fegmadiken sfasec byc aming edheon t he
joining parts and a problemsuch.that the parts are di sconnected occurs,
so that dutBEuliatinrg taee-sefinc 6RGROF VA€ Lranheeube iRy dvare.

On the main face, that is, on the circuit formation  face of the
sem conducEdPcendl &k &Be r PRy AeadshiddthdirtBRY; mfeﬁ}e“:?t Rt GIEalt on a

silicon wafer, .a \ : . g .
continuous insulating tape, thermal distortion caused

by a difference in thermal expansion and contraction
values of the inner leads, the semiconductor chip, and
the insulating tape due to the temperature cycling can
be absorbed by the integral continuous insulating tape.
By contrast, in case of joining the inner leads to the
semiconductor chip by.using the adhesive having a
coefficient of thermal expansion which is close to that
of the insulating tape, the adhesive is applied in spots
to the respective inner leads and the applied adhesive
is separatedland independent. It can be therefore
considered that the thermal distortion cannot be
absorbed as the insulating tape does. When the thermal
distortion cannot be absorbed, stress is concentrated
on the joining parts and a problem such that the parts
are disconnected occurs, so that durability of the
semiconductor device cannot be improved.

On the main face, that is, on the circuit formation
face of the semiconductor chip, after fbrming a

semiconductor integrated circuit on a silicon wafer, a
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5 surface protective layer nmade of a resin is applied and formed in
order to protect the circuit fromradiation

suchasal pha-rayem ttedtothecircuit. |Inotherwords, the circuit formation
face is covered by the surface protective |ayer nmade of a resin except for
t he bonding pads. In case of joining the circuit formation face to the

i nner leads, if the sem conductor chip is joined to the inner |eads by
usi ng the adhesive applied near the outer peripheral edge of the

seni conductsatr £4&p, proteutive Tagerdparit Rl s surfacgpplokeching | ayer
made of aresinispeel edoff orrolledup frontheouterperiphery by the

thermal |y dicatmeflednadhreieyetangriotwdt | €ads ciMhedtt e o ategihve drmayer is
peel ed off fromthe edge part, it is assuned that a crack occurs along the
i nner | eadsuah Blsea ppbagmpedi teeld taf therebrauitthat I otafer Wy eni ence
of so-called a resin crack occurs. : In case of joining the inner

| eads and ttee c¢icgitit fiommaicdord atacby issicuvéhed swl Bhengurdiecet he

i nsul ating tape has the thickness of about 50 [err]m By contrast, in case
of direct| pyuiethivehdavermaidadet aoresbncercept fionatherbéndéngi th t he
adhesive, the thickness of the adhesive can be suppressed to about 10
[err]m A PRSIRh okt fRaAt afel PR@inheheieckneyd toff cammatsionpfekag&ocan be

reduced can_be .considered, occurrence of a problemdue to a fact that the
i nner | ead$ P& ¢TI el €28 Sr hé fcthQuiseH i pRenst Fach B inel eénedosguct or

chi can consi dered. -The seni conductor chi S
P ) %%e(ﬁnner feads %y usfng the adheéﬁve applied near the

outer peripheral edge of the semiconductor chip, it can
be considered that the surface protective layer made of
aresinispeeledoff orrolledup fromthe outer periphery
by the thermally distorted adhesive and inner leads.
When the protective layer is peeled off from the edge
part, it is assumed that a crack occurs along the inner
lead in the package body made of a resin, that is, an
inconvenience of so-called a resin crack occurs. |
In case of joining the inner leads and the circuit
fbrmation face by using the insulatiné tape, the
ihsulating tape has the thickness of about 50 um. By
contrast, in case of directly joining the inner leads
to the circuit formation face with the adhesive, the
thickness of the adhesive can be suppressed to about 10
um. Although an advantage that the thickness of an LSI
package can be feduced can be considered, occurrence of
a problem due to a fact that the inner leads are close
to the circuit formation face of the semiéonductor chip

can be considered. The semiconductor chip 1is
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6 manuf actured in such a manner that a’sem conductor wafer is forned,
and after that, the sem conductor wafer is cut along scribing lines in a
di cing process into sem conductor chips. Since dumy el enments and net al
wiring used for an evaluation pattern are fornmed in the scribing lines, a
group of circuit wiring nmade of netals such as alum numremains as
rermmants in a part around each sem conductor chip substrate. If the
remmants occur, since the remants have the height of about 10 [err]m
from the cimanutfafcrumédamn fsaceh ianramentitiaped isgiel @bndpatdo©ivd fer

sem conductor chip, it is feared that the remants are brought into
contact withst flermerds deddsaftamu thetr,emdsntsembndotniiridtoer wadads pge
short-circuited. The occurrence of the remmants is not a problem
when t he se@ittoadwntdrschipiagl 1heesnigr 4 edilsiare poooeds hyntisi ng the

i nsul ating tape having the thickness of about 50 [err]m In case of
directly josamagoriiicearcomdurs or Sthtp dhwnnyeelementsadsdbmatsahg only
the adhesive of the thickness of about 10 [err]m however, it is assuned
that the dbdb¥engeHsicshdPprgblasm béetiomipat ternianer fbeawd iapprtvach t he

circuit formation face. It can_be considered that' if those problens
exist, it FSTHPEATHINGD fafFoHR Rt cdrgyhtgubring made ednaedadrs devi ce
of the LOC strﬁcture with a good i el d. It is, therefore, an_ object

of the presTRED PSvEATYHHIEE BESA RS a2fc OARNRARE fhildh & RABE oApOURd

each semiconductor chip substrate. If the remnants

occur, since the remnants have the height of about 10
Um from the circuit formation face in i:he outer peripheral
part of the semiconductor chip, it is feared that the
remnants are brought into contact with the inner leads
and the remnants and the inner leads are short-circuited.

The occurrence of the remnants is not a problem
when the semiconductor chip and the inner leads are joined
by using the insulating tape having the thickness of about
50 um. In case of directly joining the semiconductor
chip and the inner leads by using only the adhesive of
ﬁhe thickness of about 10 um, however, it is assumed that
the above-mentioned problem occurs when the inner leads
approach the circuit formation face.

It can be considered that if those problems exist,
it is difficult to manufacture a high-quality
semiconductor device of the LOC structure with a good
yield.

It is, therefore, an object of the present

invention to provide a technique which can promptly

_—
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manuf acture a sem conductor device of thé LOC structure and efficiently
| nprove manufacturing efficiency of the sem conductor device. It is
anot her object of the present invention to provide a technique which can
manuf acture a high-quality sem conductor device having the LOC structure
with a good vyield. The above and ot her objects and novel features
of the present invention will becone apparent fromthe follow ng
description of the specification and the acconpanyi ng draw ngs.
Anong i nvenanurfa dtsrkoaedemd clonduappki detriiee off koo Wdd REF OEture
representative ones will be briefly described as follows. Accordi ng
to the presedt eiffvieniennlyt hepeove mammyi aedua issmedhhitlateacydeEi ERei N
which a plurality of inner |eads are arranged on a circuit fornmation face-
of a sem gemdumnduchiop elewapsel.ated with a resin, and external termnals
(bondi ng pads) forned on the circuit formation face and the inner |eads
are el ectrically Itohfeaneg¢hamniogbideeti nfetheegdse sensngadrent botthtends of
the sem conductor chip anong the plurality of inner |eads are selectively
joined to PREVEdR & Eerbmrdiewhiakcan manufanitcoreiachdgheigya i tir t he
adhesi ve. , According to the present invention, a sem conductor chip
i s connect 88MEFoRALE 5 EBUE G Revinekde bESi 3 tsucig M Widtthacgogdarts of
3 _

t he senicqgggi%ﬁr

The above and other objects and novel features of
the present invention will become apparent from the
following description of the specification and the
accompanying drawings.

Among inventions disclosed in this application,
the outlines of representative ones will be briéfly
described as follows.

According to the present invention, there is
provided a semiconductor device in which a plurality of
inner leads are arranged on a circuit formation face of
a semiconductor chip encapsulated with a resin, and
external terminals (bonding pads) formed on the circuit
formation face and the inner leads are electrically
connected. Only the inner leads arranged on both ends
of the semiconductor chip among the plurality of inner
leads are selectively joined to the circuit formation
face of the semiconductor chip with the adhesive.

According to the present invention, a

semiconductor chip is connected to at least four inner

leads positioning on both end parts of the semiconductor
T _
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chip wthout joining all of inner |eads and the sem conductor chip, so
that the area in which the adhesive "is applied is reduced and the adhesive
can be pronptly applied. Further, in case of form ng the package body by
using a resin, a sem conductor package is stably held by a lead frame in a
nmol di ng di e. Consequently, a high-quality sem conductor device can be
manuf actured wth a good yield. The sem conduct or device of the
present invention has a feature such that a plurality of inner |eads

i ncl udes i meipl waddhdavi nginding nglpaotts wmeh deadg canddthe a circuit
formati on face of a sem conductor chip wth an adhesive and a bent part :
for absorbisgmicoosiictoridhsipi o bhattetberaatea d reybliicigthe d@hasd vien each
i nner Iead_havi;&lthe.joining part. According to the present '
i nvention, eveaPphdrd dts erdicedonnshtthe albestive jasimilg prompaflyt he
inner lead and the chip, the stress is absorbed by the bent part.
Consequent 1I3RPHiefs grukiehesd tmatcasegefsfosseingr thiest@akageobodys in
the circuit formation face or the inner |eads, and further, the surface
prot ecti ve PY BN R &P t e SGRECPRIUSHRE RArkage is prabdmt beld rom
bei ng peelﬁg of f Further, accqording to a sem conductor device of
the presentty ryehfPch IZAREULT i@ Yot diRged@adsCPREEGHEN T her & eads

havi ng j oi Ri.n arts ,to be joined.to the_ ci,rcuit formati on face of the
senicgnhuc é@ﬁgﬁa%aq¥ semiconductor device can £e manufgctured

with a good vield.

The semiconductor device of the present invention
has a feature such that a plurality of inner leads
includes inner leads having joining parts which are
joined to a circuit formation face of a semiconductor
chip with an adhesive and a bent part for absorbing stress
at the time of temperature cycling is formed in each inner
lead having the joining part.

According to the present inVention, even when
stress is concentrated on the joining part of the inner
lead and the chip, the stress is absorbed by the bent
part. Consequently, it is prevented that large stress
or distortion occurs in the circuit formation face or
the inner leads, and further, the surface protective
layer cove:ing the circuit formation face is prevented
from being peeled off.

Further, according to a semiconductor device of
the present invention, aplurality of inner leads include
inner leads having joining parts to be joined to the

circuit formation face of the semiconductor chip with
-
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an adhesive. A gap between the circuit formation face and a part of each
of the inner |eads having the joining parts, which is over the outer

peri pheral edge of the sem conductor chip is set to be higher than the

hei ght of remmants occurring in the outer periphery of the sem conductor
chi p. According to the present invention, even when the thickness
of the adhesive used to join the inner leads to the chip is as thin as
about 10 [err]m it is avoided that the remants which nay occur in the
out er perigheadhesddigee . of At hapsbritwaehuctioe chirpuicnef ormatdant aidcai th t he

i nner | eads. In the present invention, the inner |ead may have the
j oi ni ng pasahdaadpalbé béntapar bf The jomndmdgeis haxwunnigetalesgofiorimg i n t he
i nner | ead connected to a bus bar (power source |ead). A net hod of’

manuf act urpagts ,seviitohdist @vealevibe owvftathepereépéera hvedgeow tdnpei ses
the steps of: preparing a |ead franme having a plurality.of inner |eads
and a pl ursemigosidecter kédds icbra¢nubasbeohilghemndhran| shgsheight
respectively; preparing a sem conductor chip having a square-shaped
circuit fopfatiesmines esaMritingaigefit®nduEesr nerxtphetrad efrebet is
formed; applying an adhesive to the inner |eads arranged on both ends of
t he seni coPEBECONIREBOEMSHHER he i nner | eads; joining the sem conductor

chip to the | ead frane<¥dth t he . adhesive; electrically connectin
el ect r odes arrang@&cor ing to the present invention, eyﬁylwhen e

thickness of the adhesive used to join the inner leads
to the chip is as thin as about 10 um, it is avoided that
the remnants which may occur in the outer peripheral edge
of the semiconductor chip come into contact with the inner
leads.

In the present invention, the inner lead may have
the joining part and the bent part. The joining part
can be also formed in the inner lead connected to a bus
bar (power source lead).

A method of manufacturingna semiconductor device
of the present invention comprises the steps of:
plreparing a lead frame having a plurality of inner leads
and a plurality of outer leads continuous to the inner
leads, respectively; preparing a semiconductor chip
having a square-shaped circuit formation face on which
a semiconductor integrated circuit is formed; applying
an adhesive to the inner leads arranged on both ends of
the semiconductor chip among the inner leaas; joining
the semiconductor chip to the lead frame with the

adhesive; electrically connecting electrodes arranged
I —
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on the circuit formation face of the seniconductor chip and the inner

| eads; and formng a resin encapsulating body by arranging the Iead frane
to which the sem conductor chipis joined in a resin nolding die, and
after that, injecting a nelt encapsulation resin into the resin nolding
die in a state where the sem conductor chip is held by the lead frane at
the both end parts.. According to the present invention, when the

i nner | eads positioning on both ends of the sem conductor chip are joined
and the pactageheodyrics iftorfuadndyioa figctehe £ tésd Benheorduanod Ly resin
in anlted state is injected into the resin nolding die in a state where
the sem comtdctbe dmner sléadd;aanchd dihngnds riey iheneagsufllaanng
Consequently, the sem conductor chip is not deviated fromthe lead frame
in the di e kedyaby gryanbing thei teadudivandericavlthohbéhteher ef ore

manuf act ur ed. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a plan
view i | | ust¥emiggrduRtarpeiirois oinedcdndacres ipankdgd s did i regtd
enbodi ment of the _present invention; Figs. 2(A) and 2(B) are Cross
sectlonste&%EeBnth§¢m312JEC&*F$2azmeéﬁ ﬁ%ﬁansuﬂ@§ﬁ§n|ne5yn into Fig.
3 is a cross section taken on line 3-3 of Fig Fig. 4 (A is a
pl an vi ew ﬂi??l%??&na‘ﬁﬁ St G ¢ 0 ehehALS Hh@eﬁ'q t&%wmondn@rtqn@ad

12Aa ShmM]'“ Flgs held by the lead frame at the both endléarts

According to the present invention, when the inner
leads positioning on both ends of the semiconductor chip
are joined and the package body is formed by using the
resin, the encapsulation resin in a melted state is
injected into the resin molding die in a state where the
semiconductor chip is held at the both ends by the lead
frame. Consequently, the semicbﬁductor chip is not
deviated from the lead frame in ﬁhe die and a high-quality

semiconductor device can be therefore manufactured.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view illustrating a main part of
a semiconductor package as a first embodiment of the
present invention;

Figs. 2(A) and 2(B) are cross sections taken on
lines 2-2 and 2'-2' of Fig. 1, respectively;

Fig. 3 is a cross section taken on line 3-3 of Fig.

Fig. 4(A) is a plan view partially and enlargedly

showing a part around an inner lead 12Aa shown in Fig.1,

R
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Fig. 4(B) is a cross section taken on line A-A of Fig. 4(A), and Fig. 4(C
is a cross section showing a nodification of Fig. 4(B); Fig. 5is a
plan view showing a main part of a | ead frame for manufacturing the

sem conductor device shown in Fig. 1; Fig. 6 is a plan view show ng
a state in which an adhesive is applied to inner |ead parts positioning on
the outernost sides of the l[ead frame showmn in Fig. 5; . Fig. 7is a
pl an view showing a state in which a chipis joined to the |ead franme
shown in FFgg.6;4(B) is &i gro8s secpien viaken |dmsiiati Aghaclt &B¥egin which
Wi res are connected between bondi ng pads and the inner leads in the |ead
frame showmd (AN ,Fignd7Fig. 4(CFids @ icraspl seotlrenskhbwwin@ atate in
which a chip is encapsulated with a resin in the lead frame shown in Fig.

8; mbgi filcasianploh Fiew Bl{RIstrating a state in mhich dam bar s
and outer leads are cut in the lead franme shown in Fig. 9; Fig. 11
is a plan view i Iﬂ'mt r%tl;sn@ 2 lamwvd 6w shew thgl @anl@larbarﬁrﬂﬁdallrﬁaﬂe | ead
frame shown in Fi Fig. 12 is a plan viewillustrating a state
in which §ugsen Qﬁ1maﬁwéasﬁ@nﬂng|Eh@h%emé&@nd%m@oghéﬂwuqels&pwnll

Fig. 13 is a cross section illustrating a nolding die for nolding a resin
encapsul at tRg Fdslly bf the package shown in Fig. 1;

Fig. 6 is a plan view showing a state in which an
adhesive is applied to inner lead parts positioning on
the outermost sides of the lead frame shown in Fig. 5;

Fig. 7 is a plan view showing a state in which a
chip is joined to the lead frame shown in Fig. 6;

Fig. 8 is a plan view illustrating a state in which
wires are connected between bonding pads and the inner
leads in the lead frame shown in Fig. 7;

Fig. 9 is a plan view showing a state in which a
chip is encapsulated with a resin in the lead frame shown
in Fig. 8;

Fig. 10 isaplanviewillustrating a state inwhich
dé.m bars and outer leads are éut in the lead frame shown
in Fig. 9;

Fig. 11 is a plan view illustrating a state in
which leads are formed in the lead frame shown in Fig.10;

Fig. l2 isaplanviewillustratinga state in which
suspension leads are cut in the lead frame shown in Fig.
11;

Fig. 13 is a cross section illustrating a molding

die for molding a resin encapsulating body of the package
I
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Fig. 14 is a plan view showing a main part of a seniconductor package as a

second enbodi nent of the present invention; ' Fig. 15 (A is a plan
view partially and enlargedly illustrating a part around an inner | ead
12Aa shown in Fig. 14, and Fig. 15(B) is a cross section taken online A-A
of Fig. 15(A); Fig. 16(A) is a plan view enlargedly showi ng a main

part of a sem conductor package as a nodification of the second enbodi nent
of the present invention, and Fig. 16(B) is a cross section taken on line

A-A of FigshkSf) in Fig. Fig. 17 is a plan view showing a main part of a
sem conduct or package as a third enbodi nent of the present invention;

Fig. 18 is a planFigewlphrisakl pland whéer gddwing| husriat ig@re BF ty around
an inner lead 12Aa shown in Fig. 17; " Fig. 19 is a plan view show ng
a mai n par senfi@ondenitcondpuatkageacksaige seewmld ngmbod ettt b ferdrogi ment
of the present invention; Fig. 20 is a plan view partially and
enIargedlypnaSthréanpEdpavt around an inner |ead 12Aa shown in Fig
19; Fig. 21 is a plan view showing a nain part of a sem conductor
package as a fiftRignbbBi(Aenisot nhan pieweparicdedity and enlargedly
13 Fig. 22 is a plan view showing a main part of a

ilJustrating a part around an inner lead 12Aa shown in

Fig. 14, and Fig. 15(B) is a cross section taken online

A-A of Fig. 15(A);

Fig. 16(A) is aplan view enlargedly showing a main
part of a semiconductor package as a modification of the
second embodiment of the present invention, and Fig.
16(B) is a cross section taken on line A-A of Fig. 16(A);

Fig. 17 is a plan view showing a main part of a
semiconductor package as a third embodiment of the
present invention;

Fig. 18 is a plan view partially and enlargedly
illustrating a part around an inner lead 12Aa shown in
Fig. 17;

Fig. 19 is a plan view showing a main part of a
semiconductor package according to a fourth embodiment
of the present invention;

Fig. 20 is a plan view partially and enlargedly
illustrating a part around an inner lead 12Aa shown in
Fig. 19;

Fig. 21 is a plan view showing a main part of a

semiconductor package as a fifth embodiment of the

present invention;
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seni conduct or package as a sixth enbodi nent of the present invention;

Fig. 23 is a cross section of a main' part of a sem conductor package as a
sevent h enbodi nent of the present invention; and Figs. 24(A) and
24(B) are cross sections of a sem conductor device having a | am nated
menory nodul e structure as an ei ghth enbodi nent of the present invention.

DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi nents of the present
invention will be described in detail hereinafter with reference to the
dr awi ngs. Fig. 22 sisa @l phavi exiew! shbmwdirignga amaém eanducobr a devi ce

according to an enbodi nent of the present invention. Figs. 2(A) and 2(B)
are cross seaticmsduaker mpunckages & 2aaadxZh 2mbbédEmgntl,ofespecti vel y.
Fig. 3 is across section taken on line 3-3 of Fig. 1. - The

i |l ustrat eprssdrbninyesrtdenice is a TSOP as a kind of the surface nount
type LSl package. In a resin encapsulating body 10 nade of an epoxy resin
formed by transfBigrolldi nkgs a se@ssbngiectaorcd ghdadimapast, ofsiapl y
called a "chip") 11 made of a single crystal silicon on which a nenory LSI

such as a BRAMI{INAUALOTr RAGBATACES 2 MERYISPLH sembpfddnent eaéapdia at ed.
Each . . 14 of the chip 11 and the resin
encapsul at PREIYY 1DVIeAE 1N} e8P&hgl e shape having two | ong sides which

are in .
Figs. 24(A) and 24(B) are cross sections of a

semiconductor device having a laminated memory module
structure as an eighth embodiment of the present

invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Embodiments of the present inventiqn will be
described in detail hereinafter with reference to the
drawings.

Fig. 1 is a plan view illustrating a semiconductor
device according to an embodiment of the present
invention. Figs. 2(A) and 2(B) are cross sections taken
on lines 2-2 and 2'-2* of Fig. 1, respectively. Fig.
3 is across section taken on line 3-3 of Fig. 1.

The illustrated semiconductor device is a TSOP as
a kind of the surface mount type LSI package. In a resin
encapsulating body 10 made of an epoxy resin formed by
transfer molding, a semiconductor chip (hereinafter,
simply called a "chip") 11 made of a single crystal
silicon on which a memory LSI such as a DRAM (Dynamic

Random Access Memory) is formed is encapsulated. Each
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parallel and two short sides which are in parallel. The 1long and short

si des make right angles. The TSOP includes a plurality of |eadsl2 having
outer lead parts 12B projecting fromthe resin encapsul ating body to the
outside and inner |ead parts 12A arranged on the main face, that is, a
circuit formation face of the chip 11. The leads 12 are nmade of a Cu or Fe
alloy and are electrically connected to a nunber of bondi ng pads 15
serving as external termnals formed in aline in the central part of a
circuit forofatilom dlatp 14 ahd tthehr@sihl evicagsudatdsnigdlbody 10 hAecordi ng
to the TSOP, the thickness of the chip 11 is 0.28 mm the plate thickness
of the | ead kxdcsafgle shapPelBawimg abdot Heorndi skdess wiidhearesiin
encapsul ating body 10 is about 0.6 to 1.0 nm Thei nner | eadparts
12Aar ear r apgetiohl ddcandutwo $lbomit s bdefsawbith sxradn pasmalehel f r orhiche | ong
sides of the chip 11 toward the bonding pads 15 and are arranged at
predet er mi Aengd medyvshorth sidesemdlon paghit eAngdest.he Thenel$OPt he bondi ng
pads 15, that is, in the longitudinal direction of the chip 11. That is,
on the inddckidesor rhehadfltnmd leadsparhaving opusex ilmadgoavtsbot h
ends of the chip 11 (that is, positioning on the outernost sides of the
chip 11), afd R&CIeREinGgedd oFhlthie reminSRaBRsF tiegihedy teatthgart

12Aa with a gap, i S . 15 _positioned.
Furt her, oﬁéﬁéﬁ#%n@?dsﬁﬁPﬁﬁ L8R PRkFs 12A2d aFrangedp omaidiecraimner

| ead part %%@%f“%ﬁ@go{g?ga circuit formation face of the chip 11.
'The leads 12 are made of a Cu or Fe alloy and are
electrically connected to a number of bonding pads 15
serving as external terminals formed in a line in the
central part of a circuit formation face 14 of the chip
11 via Au wires 13.

According to the TSOP, the thickness of the chip
11 is 0.28 mm, the;p;ate thickness of the lead 12 is 0.07
to 0.125 mm, and the thickneés of the resin encapsul.ating

“body 10 is about 0.6 to 1.0 mm.

The inner lead parts 12A are arranged on the circuit
formation face 14 so as to extend from the long sides
of the chip 11 toward the bonding pads 15 and are arranged
at predetermined intervals in a direction parallel to
the line of the bonding pads 15, that is, in the
longitudinal direction of the chip 11. That is, on the
inner side of each of innér lead parts 12Aa positioning
on both ends of the chip 11 (that is, positioning on the
outermost sides of the chip 11), another inner lead part

12Ab neighboring the inner lead part 12Aa with a gap is
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the inner lead part 12Ab with a gap is positioned. In this manner, a
pr.edet ermi ned nunber of inner lead parts 12A are arranged in the direction
along the.line of the pads of the chip 11 with gaps. The inner |ead part
12Aa serves as a power source |lead (fixed potential lead) for supplying a
power source potential and an earth potential and the inner |lead parts
12Ab and 12Ac serve as signal |eads. In the TSOP, four inner |ead
parts 12Aa positioning on the outernost sides and the chip 11 are joined
with an adiesiviéoRedas Fhuomibhem,Fiags. tREéALnmver 24 Blewotfhaadchusinfmgan
insul ating tape for joining all of the inner |lead parts 12A to the circuit
formation flead PR 13%b, dnpthayr fheecdiesd paXi, IfXkc excighlboring
thernopl astic polyimde resin is used. The position to which the

i nner | ead Y tinpey leadhaated 13Abheriditi pa Igapi ils plos isdhesede 2Xn s
slightly on the inner side of the edge of the chip 11. That is, the tip
of each of tlHeS MARNEHEneR PEadei@rBingfanyabars ofasinnéni head partts22 to
be joined to the circuit formation face 14 with the adhesive 21. The

j 0i ni ng partd® B raRgR By rhie kb patcion alang theEhiheob ft hbew res

13 is connecied onto a face of the inner |ead part 12Aa opposite to the
face on whi ﬁl?etoﬁ?esq}b%pzlili%l‘éﬁpg@@&- The inngxscheedtPartt hdAship 11

is joined to the fo i nner | ead

parts 12A ﬁt?s’i‘f?%];ﬁ%rﬁl BYYSHe SRREF fokead 8§§xeé3n@°t°r%1’éi~ﬁér%gﬁﬁ"ér fp&ad

parts 1282 a1y PAL W pAd LS od L0 L 8581 21% AT ah YAt B L 05 EP 11 2
and the inner lead parts 12Ab and 12Ac serve as signal
leads.

DntheTSOP,fourinnerleadparts12Aapositioning
on the outermost sides and the chip 11 are joined with
an adhesive 21 as shown in Figs. 2(A) and 2(B) without
using an insulating tape for joining all of the inner
lead parts 12A to the circuit formation face 14 of the
chip. As the adhesive 21, for example, thermoplastic
polyimide resin is used.

The position to which the inner lead part 12Aa is
bonded to the chip 11 with the adhesive 21 is slightly
on the inner side of the edge of the chip 11. That is,
the tip of each of the four inner lead parts 12Aa serves
as a joining part 22 to be joined to the circuit formation
face 14 with the adhesive 21. The joining parts 22 are
shown by hatched parts in Fig. 1. Each of the wires 13
is connected onto a face of the inner lead part 12Aa

opposite to the face on which the adhesive 21is applied.

Consequently, the chip 11 is joined to the four

\
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Fig. 3. Although the chip 11 shown in the diagramis "bonded to the total
four inner |eadparts 12Aap05|t|on|ng on both ends, the chip 11 may al so be
joined to a total of eight inner |eads including the four inner I|ead parts
12Ab on the inner sides of the four inner |eads 12Aa. Although the

adhesive 21 is applied on spots in the illustrated case, the adhesive 21
can al so be applied in a w der range or a whole part of the inner |ead
parts 12Aa which overlaps the circuit formation face 14. As

menti oned dhones; lsiad @dhesnldBeposi tjam sngoonwbhehotheradiesiskdes i s
applied is four or eight without joining all of the inner |lead parts 12A
to the chi pntl the etherningear deadrpdetsed@ded. pSs hté oa iy konfthepl yi ng
t he adhesi ve using an apparatus such as dispenser for applying the '
adhesi ve 2inpar beifesnpie metficdeddnen theacdrimnblunasalsd@wediby t he
adhesi ve can be reduced, manufacturing efficiency of the sem conductor
devi ce canFlme|3¢wd&bﬁh0&9hx$hﬁecbhppIEL$h0W®|¥ﬁj¢%etﬁé®9ﬂﬁw ipead
parts 12Aa_on the outernost sides, in a resin formng step, using a
traﬂsfm'nﬁpQQQFéﬂﬁﬁﬁﬁﬁiﬁbﬁQ¥##ﬂ&F¥H@34E§M¥%ﬁ§&%®P§ﬂﬁiP&k@9 10, a
desired resin_shape can be forned_ and the chip 11,is not deviated fromthe

| ead f ranﬁnopoltﬁthrf%‘éi b‘}hﬁhgh&vpeésluﬂ@lﬁfa}%?&ﬁ 6ﬁl€fedt P & df%2éven
when the resin, | _ ecteiqﬁéé)the cgvp@y _ H@Fgg'dle ina
ﬁeﬂe\Mmerﬁég ﬁ HPEhRAipg fhe fowy dnpen iRPTHE resin
mol di ng di?ZAb on tﬁg 1nﬂg¥ 59é8§9%¥3&§Q°%%u%“%ﬁﬁe£hfeg%g ffﬁgt
Although the adhesive 21 is applied on spots in the
illustrated casé, the adhesive 21 can also be applied
in a wider range or a whole part of the inner lead parts
12Aa which overlaps the circuit formation face 14.
As mentioned above, since the number of parts to
which the adhesive 21 is applied is four or eight without
joining all of the inner lead parts 12A to the chip 11,
the joining area can be reducéd. Since awork of applying
the adhesive using an apparatus such as dispenser for
applying the adhesive 21 can be promptly performed and
a water amount absorbed by the adhesive can be reduced,
manufacturing efficiency of the semiconductor device can
be impréved. Since the chip 11 is joined to the inner
leadparts12Aa<n1théoutermostsides,learesinforming
step using a transfer molding apparatus for forming the
resin encapsulating body 10, a desired resin shape can
be formed and the chip 11 is not deviated from the lead
frame or inclined by the pressure of inﬁection of the

resin even when the resin is injected into the cavity
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| ead parts 12Aa each having the joining-part” 22 shown  in Fig. 1. The inner
| ead part 12Aa has a bent part 23 which is bent at an al nost right angle -
with the joining part 22 along the circuit formation face 14 of the chip

11. When the illustrated TSOP as a sem conductor device is used, the
sem conductor device is subjected to a thermal |oad by a change in
tenperature of the environnent. |In this case, since the materials of the

chip 11, the inner lead parts 12A, the adhesive 21, and the encapsul ating

body 10 corsf rtieéi dget Her sens eaneUGiEre dereCe A e Uif foreida thethe
coefficients of thermal expansion of themare accordingly different. It

can be th&refdreramesiideretrahaied hint bhenade £xpansil@i g diber mal
contraction does not occur uniformy in the whole sem conductor device but

the thernmal stresEigs 4danicesmtlatrgeddy tdteowsi ohegofartthe2Xdyrtdener
tenperature change, that is, the tenperature cycling. Si nce each
i nner | ead ljpsrd panbshddim ¢hehj haviinmy phet j2Animbugeastd B2 benbwpart 23,
however, the thermal stress is absorbed by the bent part 23. Breakage of
the inner ineddPark- 12ZPaecinnesr tleardfmartpldtented aAdbent rpaukt 23an
effect such_that the high-qualit sem conduct or devi ce having excel |l ent
durabi | i t yWeetibel s deRtnell aRi fémosdr ddddny ahgleawdftdc ttdre e Bhing ency
18 of the sem_conductor device. In case of joining the inner |ead
part 12Aa P&Gtheé? @horgi1thet firkaidyfarnation figce fitlkoksthefchhp
adhesi ve 2& can_he s%hltq qPout 10Lgrr m_whi ch i s thinner .
1. en e 1llustrated TSOP as a semiconductor device
is used, the semiconductor device is subjected to a
thermal load by a change in temperature of the environment.
In this case, since the materials of the chip 11, the
inner lead parts 12A, the adhesive 21, and the
encapsulating body 10 constructing the semiconductor
device are different, the coefficients of thermal
expansion of them are accordingly different. It can be
therefore considered that the thermal expansion or
thermal contraction does not occur uniformly in the whole
semiconductor device but the thermal stress is
doncentrated on the joining part 22 by the temperature
change, that is, the temperature cycling.

Since each inner lead part 12Aa having the joining
part 22 includes the bent part 23, however, the thermal
stress is absorbed by the bent part 23. Breakage of the
inner lead part 12Aa can be therefore prevented. As a
result, an effect such that the high~quality

semiconductor device having excellent durability can be

obtained while increasing the manufacturing efficiency
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than that of the insulating tape. On the other hand, 'in case of

manuf acturing the chip 11, after sem conductor integrated circuits of the
nunber corresponding to the predeternm ned nunber of chips are forned on a
wafer, the wafer is cut on a chip unit basis in a dicing process. There
I's, however, a case that remants occur in a part of the outer periphery
edge E of the chip 11 at the tine of cutting in the dicing process. The
remmants are formed al nost vertically fromthe edge E on the circuit
formati on bdcecHd. semiicordduodorhatevheehei ght of the remant is about
10[err]m When the inner |eads 12A including the joining parts 22
are extended in pBnratdek ofi §hénding dilte figyrex i beadfpastl2Alf toehhent s
occur, the inner lead parts 12Aa cone into contact with the remants. If
the remanchimrklt Wésd othe adhesived 2ing the tthagkngss et &he t he
remmants and the inner |eads 12 are short-circuited. If the remants are
those of thdlmbbveald man bé ské du mbaut idim ewhisbs iendchiensubstrate
are short-circuited. As shown in Fig. 4( a di mensi on between the

B),
circuit folti@n orhdbcofi4Re LREUWdAING AR p)é?rf— bhe cfdeemmeanfead part

12 havi he j oi ni 22, which i h | pher al E
e ga e’ E minBBak i g The ChiP'Th ' DeY SonlaiiE fope 9

hoher X e DL OB O e LRk e e I O5RUE LS EI Pt
direction awaysed LoMi NG Hniid JP AR LI 80 titePlR d JdFePU Eh ! €2
wafer is cut on a chip unit basis in a dicing process.
There is, however, a case that remnants occur in a part
of the outer periphery edge E of the chip 11 at the time
of cutting in the dicing process. The remnants are
formed almost vertically from the edge E on the circuit
formation face 14. It is found that the height of the
remnant is about 10um.

When the inner leads 12A including the joining
parts 22 are extended inparallel onthe circuit formation
face 14, if remnants occur, the inner lead parts 1l2Aa
come into contact with the remnants. If the remnants
are those of a circuit wiring part made of a metal, the
remnants and the inner leads 12 are short-circuited. If
the remnants are those of the substratejpart of the chip
11, the remnants and the substrate are short-circuited.

As shown in Fig. 4(B), a dimension between the
circuit formation face 14 of the chip 11 and a part of
the inner lead part 12Aa having the joining.part 22,which

is over the outer peripheral edge E of the chip 11 is
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part 12B is fornmed in the part which is over the outer periphery edge E in
the inner lead part 12Aa. The illustrated step 24 is positioned on the

i nner side of the edge E of the chip 11. By forming the step 24 in this
manner, even when the inner |ead part 12Aa is joined to the chip 11 by
using the thin adhesive 21, the contact of the inner |ead part 12Aa and
the remmants can be avoided. Thus, a high-quality sem conductor device can
be obtained with a good vyield. As mentioned above, the effect of
avoi di ng tbet contlaethbgheserthdme theehdiggidt parft tiRA seminahé mdnnamts i s
obtained also in the case where all of the inner lead parts 12A have the
j oi ni ng pamay 2Zcam aheclvdhighip anderaplemifpharyi-nndn loggtbpadre ssdRA are
j oi ned. Fig. 4(C) is a cross section showing a part which
correspondsheodiimensiofi ga #tep 8# ancdiineddimtbheddirestimnr@wing to
anot her enbodi nent of the present invention. |In this case, in a nmanner
simlar tofree thsecdrauiet figwmpbipngfagselst howadiiedihae oatexs lapdi ed
thickly so that the thickness is about up to 50 [err]m In_this case,
since a gapaBét ieddh inefprmed Ilé’achb%\rEaIBAW&ichthJesc‘PVéﬁi ther @k@¥ on face
14 is sufficiently |larger than the height of the remant which may occur,
even t he aBR&d; ry pege E 1n the inner lead part 12Aa. dJthe ipj ckly

lied in,thi ., the effect that the,contact between the ,inner_|ead
D 194 nhd s Tt et EE oA 'S Reb HEASFE S AR UEa TARRSEXIE T hg L e

Step 24 s Y Q0oY 88°5e cnip 11 UHy SESLRAMAIURL degiooonayn T

-

this manner, even when the inner lead part 12Aa is joined
to the chip 11 by using the thin adhesive 21, the contact
of the inner lead part 12Aa and the remnants can be avoided.
Thus, a high-quality semiconductor device can be
obtained with a good yield.

As mentioned above, the effect of avoiding the
contact between the.inner lead part 12A and the remnants
is obtained also in the case where all of the inner lead
parts 12A have the joining parts 22 and the chip 11 and
all of the inner lead parts 12A are jdined.

Fig. 4(C) is a cross section showing a part which
corresponds to that of Fig. 4 (B) of a semiconductor device
according to another embodiment of the present invention.
In this case, in a manner similar to the case of the
insulating tape, the adhesive 21 is applied thickly so
that the thickness is about up to 50 um. In this case,
since a gap between the inner lead part 12A and the éirc’uit
formation face 14 is sufficiently larger than the height

of the remnant which may occur, even the adhesive 21 is
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al t hough the bondi ng pads 15 serving as electrodes are forned in aline in
the center part of the chip 11, the bonding pads 15 nay be fornmed in two
lines in the center part of the chip 11. In this case, the joining part 22
of the inner lead part 12Aa is positioned close to the |ong side of the
chip 11 and the joining parts 22 of the four inner |lead parts 12Aa are
positioned at the four corners of the chip 11, so that the deviation or
inclination of the chip 11 in the die can be certainly prevented upon
formati on dfhitklynappdileat iion thddy wky,, the iesf Bt phasi bhe tbatadte
joining parts 22 are positioned at the four corners of the chip 11 even if
t he bondi ndPgtdeensthee immered ¢adapairieldd smdvtlie ndmnaditagcam be

The procedure for manufacturing the TSOP as the above-nentioned

senm conductaifo Hdefcd shiobtadnessori pedut Maomwning itdeel §tepe 24 dmving the
shape as shown in Fig. . 5 is prepared. The |lead frame LF includes outer
franes 120eReie2ed @&RRVBAFs 12C connecting the leads 12, and suspension
| eads 12D. A structure in which about five orsix|eadframes LFarecontinuous
i s actual | yenpl oyé8. thg SeBigrafIehey gdeyrge cshpadhoimi R§ot.o one of the
21 packages., The step 24 is,fornmed only at the end part of each of the

i nner Iead%(;'a‘?]i‘%u§§Ag%§n Hog PRES 15>s/i5cﬁe%Vblf19t Ré PdRFEFAFESLATSO as to
be of fset. As shown in _Fiqg. 6 corresponding tqQ the back_face of

Fig. 5 thddMelitR 311t8e,4n it%c? iGPRPBEsPER & ﬁ’% the chip 11, the

bonding pads 15 may be formed in two lines in the center

part of the chip 11. In this case, the joining part 22
of the inner lead part 12Aa is positioned close to the-
long side of the chip 11 and the joining pafts 22 of the
four inner lead parts 1l2Aa are positioned at the four
corners of the chip 11, so that the deviation or
inclination of the chip 11 in the die can be certainly
prevented upon formation of the encapsulation body 10.
It is also possibie that the joining parts 22 are |
positioned at the four corners of the chip 11 even if
the bonding pads 15 are formed in a line as shown in the
diagram.

The procedure for manufacturing the TSOP as the
above-mentioned semiconductor device will be described.
First, a lead frame LF having the shape as shown in Fig.
5 is prepared. The lead frame LF includes outer frames
12E and 12F, dam bars 12C connecting the leads 12, and
suspension leads 12D. A structure in which about five
orsixleadframesLFarecontinuousisactuallyemployed.

Fig. 5 shows only a part corresponding to one of the
—_—
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back face of the four inner |ead parts 12Aa on the outernost sides anong
the inner lead parts 12A in the lead frane LF, that is, on a surface
facing the chip 11 by using a dispenser or the like. It is also possible
that the adhesive 21 is applied to the whole part overlapping the circuit
formation face 14 of the chip 11 anong the inner |ead parts 12Aa or an
adhesive in a sheet state which is prelimnarily cut in a size
corresponding to the overl apped part may be joined to the joining parts 22
wi t hout usimgckagedi.spdiserstep 24 idefolimed lohay heertips epadegpant
predeterm ned processes and has a rectangul ar shape. As shown in Fig. 7,
the chip 10f sepodi Kiforidei Anaeyr cdsadr paméed pozAai om tife tdnet bemd <t ane LF
so that the circuit formation face of the chip 11, that is, the nmain
surface fadtsdefeofedrhe f deadoffnamei hfersd exsl parthze 10Rf sThe joining parts
22 are brought into contact with the circuit formation face 14 and are
joined with the adReShpwpin i chh Fauresponslied to the bagk faics ng

parts 22 W@&fh are arranged _in such a manner that two each of the joining .
parts 22 r%%%onédc?%%cﬁdBFﬁiﬁ¢l%%désoﬁﬂﬂk9@ﬁ|5n1§P0tS onFitdne 8

h t at which the b 15
5 OWSO? tshg’ag#gfi’fleg tﬁ%eo:’} b ggﬂeﬁarlt%aQZRa&té b’o?ﬂ%donvﬁélq he Au

mnres 13 in wi_re bondi rocess and are electricall onnected, The
chip 11 .sﬁﬁ)%éﬁ°§3d%%§%ﬁpaﬁﬁqﬂn %aﬁﬂ@@rt#ﬁﬁéeaarf %FlFquﬁch t he

s o R CRERR e S ALY U 46, £ ORI AN, PLRECBR s 317 11
by using a dispenser or the like. It .is also_possible
that the adhesive 21 is applied to the whole part
overlapping the circuit formation face 14 of the chip
11 among the inner lead parts 12Aa or an adhesive in a
sheet state which is preliminarily cut in a size
corresponding to the overlapped part may be joined to
the joining parts 22 without using the dispenser.

The chip 11 has been prepared by predetermined
processes and has a rectangular shape. As shown in Fig.
7, the chip 11 is positioned in a predetermined position
of the legd frame LF so that the circuit formation face
of the chip 11, that is, the main surface faces the rear
face of the inner lead parts 12A. The joining parts 22
are brought into contact with the circuit formation face
14 and are joined with: the adhesive 21. The chip 11 is
joined to the four joining parts 22 which are arranged
in such a manner that two each of the joining parts 22
correspond to each of both ends of the chip 11.

Figf 8 shows a state in which the bonding pads 15
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transfer nol ding apparatus, thereby encapsulating the chip 11 as shown in
Fig. 9. After that, as showmn in Fig. 10, the ends of the dam bars 12C
connecting the outer lead parts 12B in the lead frane LF and the outer

| ead parts 12B which are exposed fromthe resin encapsulating body 10 as
shown in Fig. 10 are sequentially cut. Subsequently, as shown in Fig. 11,
the outer |eads 12B are bent in a predeterm ned shape, for exanple, at
lines G The suspension |leads 12D renmain without being cut so that the
package i s obttBepahdped If raumit bhel éactdr deadl pauren 2 nateoboaiddde

| eads. After that, as shown in Fig. 12, by cutting the suspension |eads
12D, the TSGR thewAu wixegs. 18 tinm R iwirembeiding procedsgandi3are a

di agram showi ng a state in which the resin encapsulating body 10 is forned
by the trarskeetrisadilig cappreates . ATdwyichiB3 lcdsr bopdiedi aqad ditdesd shape
of the resin encapsul ating body 10 is forned by a first die 31 and a
second di e 3% hisnBanpedinghppeaduframg id ted Wipoxl) thei wisées 43
injected into the cavity 33 froma gate 35 fornmed in the dies 31 and32 in

corr espondéic® TONRREt&Shtlet GRRYe¥RDAe® @n Rcamsuilating process,
23 sides of .t chip 11. In this case, since the chip 11 is held by a
total of f&ﬂdpggﬁtﬁﬁ%&?ﬁePﬁﬁﬂﬁﬂﬁﬁFbﬁg hodbh A B&t Eermed & tdhe | ead
frame LF, even en the _injected resin 34.is injected into the chip side
and the o%ﬁ%ﬁ? € i&éiﬁl?#eapgﬁfﬁq%ﬁe ERezieRy reRFERSUl At #BY thi®e chip
11 is not %‘ﬂ’iﬁ‘tl% ¥ s&ﬂﬁ;ﬁ r}_‘?{j I~’firg.;o.m9t.he Ag’ggr that, as shown in Fig.
10, the ends of the dam bars 12C connecting the outer
lead parts 12B in the lead frame LF and the outer lead
parts 12B which are exposed from the resin encapsulating
body 10 as shown in Fig. 10 are sequentially cut.
Subsequently, as shown in Fig. 11, the outer leads 12B
are bent in a predetermined shape, for example, at lines
G. The suspension_leads 12D . remain without being cut
so that the package is not separated from the lead frame
LF upon formation of the leads. After that, as shown
in Fig. 12, by cutting the suspension leads 12D, the TSOP
shown in Figs. 1 to 3 is completed.

Fig. 13 is a diagram showing a state in which the
resin encapsulating body 10 is formed by the transfer
molding apparatus. A cavity 33 corfesponding to the
shape of the resin encapsulating body 10 is formed by
a fir_st die 31 and a seconddie 32 of themolding apparatus.

A melted epoxy resin 34 is injected into the caﬁity 33

from a gate 35 formed in the dies 31 and32 in

correspondence to the center part of one of the short

—_—
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frame LF. Consequently, the chip 11 is encapsulated in a desired position
in the lead frane LF, so that the high-quality sem conductor device can be
manuf actured with a good yield. (enbodinment 2) Fig. 14 and Fi gs.
15(A) and 15(B) show a sem conductor device according to anot her

enbodi mrent of the present invention. Although the joining parts 22 are
oriented in the wwdth direction of the chip 11 in the foregoing

enbodi ment, in this sem conductor device, they are oriented in the

| ongi t udi nd#ideseedfi dlheofchip 13hi pInl.thistbdasenamisicet hheochdnd @i on of
the joining parts 22 or the bent parts 23 can be set in arbitrary
directions 3% Redér dahce Wtalt v |Egeut pofsitthconanef tHvweadsos2Aicke step
24 formed in the inper lead parts 12Aa in this case is formed in the i
regi on of t9RCRhPR both widesepfothral endfbrame iLF argvenswhiesn tde | ong
as a sufficjent gap between the chip 11 and the remmants which may occur
at the edget™ SF LRI 8§ Sfedisphdiestedt Hatentpedehi® sdste and theont act

with the inner | ead ts 12Aa can be_obtained. Fig. 15(B) is across
section opp051%e SR%L oflthe lead frame LFrat diﬁ&ﬁé%%tltﬁﬁiﬂgA of

Fig. 15(A). . Eig.. 16(A) i | d vi f di fj cati f
the i nner. 19481 $FPs TI3S Notin G0t 14 65018E ARHHARS HHETbebopdeRths of

chip 11 and TERE ke o68nt A e P10 Ers B8R Y. s AR Ret e S & i p
a desired position in the lead frame LF, so that the
high-quality semiconductor device can be manufactured
with a good yield.

(embodiment 2)

Fig. 14 and Figs. 15(A) and 15(B) show a
semiconductox‘device according to another embodiment of
the present invention. Although the joining parts 22
are oriented in the width direction of the chip 11 in
the foregoing embodiment, in this semiéonductor'device,
‘they are oriented in the longitudinal direction of the
chip 11. In this manner, the orientation of the joining
pérts 22 or the bent parts 23 can be set in arbitrary
directions in accordance with the layout of the inner
leads 12A. The step 24 formed in the inner lead parts
12Aa in this case is formed in the région of the chip
11. The step 24 may be formed in any position as long
as a sufficient gap between the chip 11 and the remnants
which may occur at the edge E of the outer periphery of
the chip do not come into contact with the inner lead

parts 12Aa can be obtained. Fig. 15(B) is across section
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11 in the enbodi nent of Fig. 14, the bent part 23 crosses the long side.-LE
in Fig. 16(A). Wen lines of the bonding pads 15 are positioned
relatively near the long side like the case where the bonding pads 15 are
formed in two lines in the central part in the width direction of the chip
11, the bonding parts 22 are positioned near the long side as well, so
that the inner lead parts 12Aa cross the |long side. Fig. 16(B) is a
cross section taken on line A-A of Fig. 16(A) in which the encapsul ating
body 10 is takent eh line A-PAo&hPiw.i 15HA) .16(A), the adhesive 21 is
applied near the outer peripheral edge E of the chip 11 in the

seni conduct or devi £a9 .THé (Ahels |aaackephatrgbPAa iiew jof reethodieft chlid grhi p
outer peripheral edge E on the circuit formation face 14. The circuit
formation f@Eetlld otnekelesghi parts 3 2@ bWy in Kird acks pr chkthiowgrd ayer
made of a resin applied on the chip substrate in order to prevent an

i nfl uence by1eabratt ARY¥hyd3sedh the al pherr deadi paed 12Ra hehichcdis . The

surface protective layer is peeled off when a strong peeling force is
appl i ed. Egbcéﬁil.gp.p%e on the outermost side of the chip 23 andshstsown in

Fig. 16(A), _.in the case wherg the adhesive 21 is applied near the edge E,
it can be CORSIRRALINONBET Y R SLPFAES Sh& 88N/ SideSE o fhsblecghdtt from

n when the stress is concentrated on the

the outer ri pheral portijo

j oi ning parltll?]‘s3 Jfgtg’f fe Q‘iﬂﬁPEt%EeF%9clq-ﬁg.tb\ﬁe]ﬂenﬂ:h%aﬁén%p%?%?@ﬁ s

Lg;g‘??i Ing |tgn}?? Hgﬂleé slie(f‘éjL%aJr.E J?é?"lG UQ? .be%ilepna&tinzeBs %l%sgfxgsbérqgi%tgr ©ss
pads 15 are positioned relatively near the long side like
the case where the bonding pads 15 are formed in two lines
in the central part in the width direction of the chip
11, the bonding parts 22 are positioned near the long
side as well, so ﬁhat the inner lead parts 12Aa cross
the long side.

Fig. 16(B) is a cross section taken on line A-a
of Fig. 16(A) in which the encapsulating body 10 is
omitted.

As shown in Fig. 16 (A), the adhesive 21 is applied
néar the outer peripheral edge E of the chip 11 in the
semiconductor device. The inner lead pért 12Aa is jo'ined
near the chip outer peripheral edge E on the circuit
formation face 14. The circuit formation face 14 of the
chip 11 is formed by a surface protective layer made of
a resin applied on the chip substrate in order to prevent
an influence by radiation rays such as alpha-ray emitted
to the circuit. The surface protective layer is peeled

off when a strong peeling force is applied. Especially,
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joining part 22 due to the tenperature cycling. As a ‘result, even when the
adhesive 21 is applied near the edge E, the occurrence of the peeling of
the surface protective layer is prevented. If the peeling occurs, a crack
occurs in the resin encapsul ating body 10 along the inner |lead part 12Aa
and outside air and water may enter the resin encapsul ating body 10
through the crack. In the illustrated sem conductor device, such a matter
can be avoi ded. The adhesive 21 can be applied on the outernpst

side of thechilpodd whi Fégnr ave(®) ngihhehecUudsengietle tHe adipekiged an
effect such that the chip 11 can be nore stably held when the resin
encapsul at i2dn iiss ap@ ¥ bedudearsthbt adgedE, (enbadi bentosidered Ehax 17
and 18 are diagrans showing a sem conductor device according to another
enbodi nent tdfe stirfaregemteatems bayeihé sspeedetiotfofrdavthe dagekus

bars 16. The bus bar 16 connects the inner |lead parts 12Aa positioning on
both ends wfexriehenpg Pbrinboy when the stress is concentrated on 26
plurality of inner |ead parts 12A arranged on the long sides of the chip
11. Each ofthehel dbainpnpexr UL feyt thelkanpena pigreheyvioisimar 18Bhiencl udes
the joining part 22 and the bent part 23 at right angles with the joining
part 22. Trgﬁbq MRt |IREtpadt is2A9med dpdie ohnperalagd maet i h2pRan vi ew

made by the 'oining art 22 and the bent part 23. Fig. 18 is an enlarged
vi ew of on& bent part 23 absorbs the stress occurring in the

joining part 22 due to the temperature cycling. As a
result, even when the adhesive 21 is applied near the
edge E, the occurrence of the peeling of the surface
protective layer is prevented. If the peeling occurs,
a crack occurs in the resin encapsulating body 10 along
the inner lead part 12Aa and outside air and water may
enter the resin encapsulating body 10 through the crack.
In the illustrated semiconductor device, such a matter
can be avoided.

. The adhesive 21 can be applied on the outermost
side of the chip 11 while preventing the occurrence of
t-he crack and an effect such that the chip 11 can be more
stably held when the resin encapsulation is performed
is obtained. |
(embodiment 3)

Figs. 17 and 18 are diagrams showing a
semiconductor device according to another embodiment of
the present invention. The sem_iconductor device has bus
bars 16. The bus bar 16 connééts the inner lead parts

12Aa positioning on both ends of the chip 11 among the
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four inner lead parts 12Aa having the bus bar 16. (efnbodi nent 4)

Figs. 19 and 20 are diagrans show ng a sem conductor device according to
further another enbodinent. In a manner sinmlar to the case showmn in Fig.
17, the sem conductor device has the bus bar 16. In this case, the joining
part 22 is forned at a right angle with the inner |ead part 12Aa. A part
of the inner |lead 12Aa, to which the joining part 22 is connected, serves
as the bent part 23. The joining part 22 and a part continued fromthe

j 0oi ni ng paphludalotip afUishane 1éadppartd &VBA arrangddl JwWhenlbhgs. 17
to 20, wth respect to the sem conductor device of a type having the bus
bar 16, aktitsghf thexdippelln whaeh blfethieeffod iinrder Meshdnpaths i nner

| ead part 12Aa is shown, the contact with the remants can be al so avoi ded
wi t hout foZiayg Hdweisgephe2bulsy bappllyd rigid hedeghehievd odnimg ckdytag2shown

in Fig.4(C. |In case of using the bus bar 16, the bus bar 16 may al so
have the j eandd Mch@abeant2art 23 at right angles with the join2fg
(enmbodi nent 5) Fig. 21 is a diagram showi ng a sem conduct or device

accordi ng partnodbher Eheodinmexr bdeathegrestidfa mamtaoportiimnnef 8sase,
each of the four inner lead parts 12Aa positioning on both ends of the
chip 11 ha¥ shegeiim mjlaparieymade Byesheof oiaidg Raben?2pard. thre

sem conductor device of this tyEe s effective when a
bent part 23. Fi is an enlarged view of one of the

four inner lead parts 1l22Aa having the bus bar 16.
{embodiment 4) |

Figs. 19 and 20 are diagrams showing a
semiconductor device according to further another
embodiment. In a manner similar to the case shown in
Fig. 17, the semiconductor device has the bus bar 16.
In this case, the joining part 22 is formed at a right
angle with the inner lead part 12Aa. A part of the inner
lead 12Aa, to which the joining part 22 is connected,
serves as the bent part 23. The joining part 22 and a
part continued from the joining part 22 form a U-shape
ih plan view.

As shown in Figs. 17 to 20, with respect to the
semiconductor device of a type having the bus bar 16,
although the example in which the step 24 is formed in
the inner lead part 12Aa is shown, the contact with the
remnénts can be also avoided without forming the step
24 by applying the adhesive 21 thickly as shown in
Fig.4(C). 1In case of using the bus bar 16, the bus bar

16 may also have the joining parts 22.

—_—
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distortion in the adhesive 21 caused by the concentration of the stress by
the tenperature cycling can be ignored. Although the four inner |ead parts
12Aa on the outernpost sides have the joining parts 22, four inner |ead
parts 12Ab on the inner sides of them may have joining parts,

respectively. (enbodi nent 6) Fig. 22 is a diagramshow ng a

sem conduct or device according to further another enbodi nent of the
present invention. In this case, although the joining parts 22 shown in
Fig. 21 arqypeaimabad iy the width direction of the chip 11, the joining
parts 22 are oriented in the longitudinal direction and the tips of the

inner |ead partsrpigAaariss ardaagednsshawily besameécdiuetdoe dbvote the
chip 11. In this case, an effect simlar to the case shown in Fig. 21 can
be obt ai nedccdedbadit®anohher embodigeni3ofxlve diragy et Showéngian.

sem conduct or device as another enbodi nent of the present invention. In
this caseIn hxehianeasleeacba)aht ® fl Xpe of oire imeaels l12aat eparts 12Aa
REPLACEMENT SHEET 28 electrically directly
connect ed p@simn@nlhgnpn.hqnhrenﬁs dfatherabdpod it hescitlpaijoiningt i on
face 14 of the chip 11 without using wres. The position of the bunp

el ectrode pPBxrtand2thutpobies onoitn hawehthke bathlespaast .21 Tihe appl i ed are
devi ated. The other |eads 12Ab and 12Ac are connected to the Au bunp

el ect r odes s&fi ¢ pedugdiossidevice @ hdithikppEyee 19 abbariwdite gyhen a

distortion in the adhesive 21 caused by the concentration
of the stress by the temperature cycling can be ignored.
Although the four inner lead parts 12Aa on the ocutermost
sides have the joining parts 22, four inner lead parts
12Ab on the inner sides of them may have joining parts,
respectively.

{embodiment 6)

Fig. 22 is a diagram showing a semiconductor device
according to further another embodiment of the present
invention. In this case, although the joining parts 22
shown in Fig. 21 are orientated in the width direction
of the chip 11, the joining parts 22 are oriented in the
longitudinal direction and the tips of the inner lead
parts 1l2Aa are arranged so as to be over the edge SE of
the chip 11. In this case, an effect similar to the case
shown in Fig. 21 can be obtained.

(embodiment 7)

Fig. 23 is a diagram showing a semiconductor device

as another exﬁbodiment of the present invention. In this

case, the inner lead parts 12Aa of the leads 12 are

cen Replaced
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Figs. 24(A) and 24(B) are diagrans of semi conductor devices according to
further other énbodi nents of the present invention. Fig. 24(A) shows a
sem conductor device having a |am nated type nenory nodule structure
obtained by lam nating two TSOPs and soldering the outer |ead parts 12B to
el ectrodes 18 on a printed wiring board 17. Each of the TSOPs of
Fig. 24(A) is the sane as the one shown in Figs. 2 and 3. The inclined
part of the outer |ead parts 12B of the upper TSOP is |longer than that of
the | ower B3R tricalder dirsewly tdeni&cRedntot hareprAwtedmpi ri ng board
17, solder plating is prelimnarily performed to the outer |lead parts 12B
sol der pasted @cstpodeisnilia i grpednbed thre tdiersuitadermiatibr €bheet nddes 18
and the outer lead parts 12B are tenporarily joined to the el ectrodes 18
by the adhedi ahe chihd koetidehopasteinfhwirermpor dflyeapoachimn ofayhee al so
performed by nelting the surface plating of solder of the outer |ead part
12B by prebunma&ledencdegl8htand the position in which the adhesive 29
p05|t|on|n% the outer lead part 12B on the electrode 18. By reflow ng the
sol der pl atilngi af 2applited tarpodeviattedachBast o ther meadshgl obbr atidon i s
conpleted. 1In case of nountin one TSOP on the grlnted mnrlﬁghboard 17,

a simlar &%ﬁ%d@Fé ﬁ?ﬂﬁ%@ted IR g AW QYD sRORS tar QAAF cHAGUCERR devi ce
of a |am nated t BEVJng duIe structure in which two
TSQI- t ype ﬁQﬁ%%h Gc@ %%v?@és%ﬁ }8finated and

(embodiment 8)

Figs. 24(A) and 24(B) are diagrams of
semiconductor devices according to further other
embodiments of the present invention. Fig. 24(a) shows
a semiconductor device having a laminated type memory
module structure obtained by laminating two TSOPs and
soldering the outer lead parts 12B to electrodes 18 on
a printed wiring board 17.

Each of the TSOPs of Fig. 24(A) is the same as the
one shown in Figs. 2 and 3. The inclined part of the
outer lead parts 12B of the upper TSOP is longer than
that of the lower TSOP. In order to mount the TSOPs on
the printed wiring board 17, solder plating is
preliminarily performed to the outer lead parts 12B,
solder paste is preliminarily printed on the surface of
the electrodes 18, and the outer lead parts 12B are
temporarily joined to the electrodes 18 by the adhesion
of the solder paste. The temporary attachment may be
also performed by melting the surface plating of solder

of the outer lead part 12B by preliminary heating after
-
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are arranged on the printed wiring board 17. The lower TSQJ is nounted by
joining the outer leads 12B to the printed wiring board 17 in a manner
simlar to the case shown in Fig. 24(A). The upper TSQJ is nounted by
connecting the outer |leads 12B to the outer |eads 12B of the | ower TSQJ.

Al t hough the invention nmade by the inventors of the present invention has
been specifically described above on the basis of the enbodinents, it is
obviously wunderstood that the present invention is not limted to the

f oregoi ng etk henti agbhuhecantes lamdpant demgad the Hligcthedecbpe not
departing fromthe gist. For exanple, the shape of the outer |ead
12B is noByl imefedwiag the | s0dteat goll 3 S0ORgaraf &0 thypesempbearyr esent

i nvention can be applied to sem conductor devices of other types such as
TQFP as | oag taschhenicnndrhe |madnpdngs eperartriamyetsoromel €t edui t Ihor mati on
face. In this case, inner |leads are joined at four corners of the square
chip. The peesemfimountiioty comeb&SFpI¢mdthe printed wiring board

30 not only to the package in which the nmenory LSI is encapsul ated but

al so to a pdckayesimidginprocadsrsonputéedand a | ogic LSl are

encapsul ated and a, lam nate type nultichip nodul e using such a package. By
formng a light r%#gecﬁﬁﬁﬁlaﬁéPW§ﬂﬁl%Sm&F@ﬂ4ﬁ%ﬁPFoﬂerﬁﬁtﬁ§ gurface of
t he encapsul atj ng body 10, also in the  case where the encapsul ating body

10 is veryl@Mifyteer RS DAZLBG BrReTeRY RO Sitdri St HE et A% Hat a

r ntion . . .
etentio two TSOJ-type semiconductor devices are laminated and

are arranged on the printed wiring board 17. The lowerx
TSOJ is mounted by joining the outer leads 12B to the
printed wiring board 17 in a manner similar to the case
shown in Fig. 24 (A). The upper TSOJ is mounted by
connecting the outer leads 12B to the outer leads 12B
of the lower TSOJ.

Although the inveﬁtion made by the inventors of
the present invention has been specifically described
above on the basis of the embodiments, it is obviously
understood that the present invention is not limited to
the foregoing embodiments but can be variously changed
within the scope not departing from the gist.

For example; the shape of the outer lead 12B is
not limited to the illustrated TSOP and TSOJ types. The
present invention can be applied to semiconductor
devices of other types such as TQFP as long as the inner
lead parts are arranged on the circuit formation face.
In this case, inner leads are joined at four corners of

the square chip. The present invention can be applied
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caused by light can be prevented. Ef fects obtained by representative
I nventions anong the present inventions disclosed in the application wll
be briefly described as foll ows. Since the inner |ead parts
positioning on the outernost sides anong the inner |ead parts arranged on
the circuit formation face of the chip have the joining parts and the
joining parts are bonded to the chip, the portion in which the adhesive is
applied is reduced and the semi conductor device can be pronptly

nmanuf act ur etot i ondyshos t thempaarkh gdeimanid Beh ueheg redfdeieneyr i 5s

| nproved. Since only the inner |lead parts positioning on both ends
anong t he iemeapbedad tpxd t buar allsonded, at achagel 4n wWevent ad from bei ng
deviated fromthe | ead frame upon formation of the resin encapsul ating
body, so thstcrheompuftexuahdt a sleng tonfisd ardeencampsanl heecabtzaided whil e
i nprovi ng the manufacturing efficiency. Since each of the inner |ead
parts bondedrnbnafe type multichip module using such a p&dkagehi pHyas t he

bent part for absorbing the stress at the time of the tenperature cycling,
the breakade®ipfedi hhght redd sntisgbbaredr soathashkiluninibn fodvdent ed.
Consequent |y, the high-quality sem conductor device having excellent
dur abi | i ty Fafife BhtEefAedot the engppsakaeingrbedyi 4 0pr adem dd fohem

concentratin on the joining part by faorm ng the bent part, the surface
protective clagi/%whcﬁr? k& ScPRE WWJ&%FE&O@Xg]eO i$ very thinly formed,

deterioration in characteristic such as data retention
caused by light can be prevented.

Effects obtained by representative inventions
among the present inventions disclosed in the
application will be briefly described as followé.

Since the inner lead parts positioning on the
outermost sides among the inner lead pérts arranged on
the circuit formation face of the chip have the joining
parts and the joining parts are bonded to the chip, the
portion in which the adhesive is applied_is reduced and
the semiconductor device can be promptly manufactured
in a short time and the manufacturing efficiency is
improved.

Since only the inner lead parts positioning on both
ends among the inner lead parts are bonded, the chip is
prevented from being deviated from the lead frame upon
formation of the resin encapsulating body, so that the
high-quality semiconductor device can be obtained while
improving the manufacturing efficiency.

Since each of the inner lead parts bonded to the
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prevented from bei ng peeled off by the stress occurring in the joining
parts and occurrence of a crack in the resin encapsulating body due to the
peel i ng can be prevented, so that the sem conductor device having
excellent durability can be obtained. A gap is fornmed between a
part, corresponding to the outer peripheral edge of the chip, of the inner
| ead bonded to the chip with the adhesive and thée circuit formation
surface. The gap is larger than the height of the remmant that may occur
at the edgeclpipthabBvehe Wit thertnfer lLasdsrbiagbemted v-bbst he adhesi ve,
the contact between the remmants and the inner leads is, therefore,

avoi ded. time of the temperature cycling, the Precaltidé 4 StHAl NBRA S:

1. A sem conduct or devi ce conpri sing: a sem conductor chip
having a lgddrphkirtts bofidednitwonduet ahigl ereEnt beanpd evehued.ity of
bondi ng pads on its main face; a first lead and a second | ead

each havi nGceamseanentlaad pbet hdplangduad idiy eseheéadnbrcton, deviaerd of the
inner |ead portion of each of said first and second | eads being arranged on
the main f &&VERIs X seheBbndvstadeibhiy; can be obtsimadfor connecting
the inner |ead portions of said first and second | eads and said plurality
of correspondi ng BéRGEhFhRadcstraas is prevengedeframegomsnarandgnody for
encapsul atin ai d sem conductor chip, the inner |ead portions of said
first and 9686 POIISEL NG RASHIRY figgeing the bent\pr¥Ei ntbai supsrcef said
inner lead_portion.of said first lead is joined on the main face of said

sem(xmduq(ﬁo%%? )i WeadR Qqﬂfiﬁ%é pdde ?ﬁ@?&&ﬁ%ﬁ%ﬂcé is
o ConduaEESTEaRda 2240 Bt lHIPEA By BRR SERBX odiinr dagesi ve

senm conduc

jorning saiydh RAL 96:9aldh | DOLES! eath POLLQR Sl eald LT el Jgad vibn said

mai n surface rd sem< uctor iprsTan‘a . -an
LTLSRPS e heSe b R ing podk adsr e RORGULen By BRSSP CL00 L0
joined to phevanfeiacedftBatd 3N SONILELALEILP Wl S fla39bgsi ve

excellent durability can be obtained.

A gap is formed between a part, corresponding to

the outer peripheral edge of the chip, of the inner lead

.bonéed to the chip with the adhesive and the circuit

formation surface. The gap is larger than the height

of the remnant that may occur at the edge part. Even

when the inner leads are bonded with the adhesive, the

contact between the remnants and the inner leads is,

therefore, avoided.

.\
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and a second part arranged above the main face of 'said senmiconductor chip
at. a position higher than said first portion, and the inner |ead portion of
said second lead is arranged at a position at al nost the sanme hei ght as
that of the second part of the inner |lead portion of said first |ead.

3. A sem conduct or device conpri sing:

33 a rectangul ar sem conductor chip having a plurality of

sem conductor elenents and a plurality of bonding pads on its main face,
sai d pl ural wagrrofr dardanemEpadss bei ng arranged in the direction of the |ong
si des of said sem conductor chip; a plurality of |eads each
having an inner |dad por§éfncantiedt vt dleviead BBHY©ONsiAghart of the inner
| ead portion of each of said plurality of |eads being arranged on the nain
face of said sem erskmioonehidtendcsdigd HAViay vy wiukgadspedpg arranged

at predetermned intervals in said |long-side direction; wres for
connecting sémicomiudead plenicanss aindaadpplizality of beads ranehas d
plurality of correspondi ng bondi ng pads; and a resin

encapsul at iy body Mfainefieggsul ati ng sai d seni conductor chip, the inner

| ead portions of said first and second | eads, and said wres,

wherein a pair of & EigtsY dggsl andaagedconad headleerain bk vsime s o rireer mai n
face of said sem conductor chip anmong said plurality of |eads are joined to
the mai n f ak®26f2B4d anseHiteandeadr amarwieh theatthoeirvé catt erfhesath

t her ebet ween . ) and_whereto second | eads arranged between said pair
of first | AHSHDIGEaE AR FaFPR] beafsabsinageansanardan ttdie Me imi n
face of sai%sem’ onduct or chi th an adhesive, and wherein

sai d adhesi’®°FoPrhi if ¥ cﬁeff‘rldg‘ﬁ?v%lu?ﬁﬁé’r 9ReR portions of said pair of
first leads with said i n surface, of sg'hd sem co&duc or chip is.an

adhesi ve without | St al EP&Fb%%Eanﬁn Fat PRE -FAAS .°f saig firgt .
of sard {1 e S4EBRA LA And 4 Bl P BV ge o BREk poTig A8 "

of said first |ead has a
sem conductyynghhg Wddy sahfgadhesive and a second part arranged above the

mai n face of sald sém conductor chip at a position higher than said first

portion, and the anhgs:keaddeidd e ohosBudySeeandnlaibisapilangedpl
ght as that of the Second part of the inner = ead portion
of said firssdmi€aflductor chip, the inRERPLAGMHNT-BHEEEG first and
second leads, and said wires,
wherein said first lead is joined on the main face
of said semiconductor chip with an adhesive interposed.
therebetween and
said second lead is not joined on the main face
of said semiconductor chip with an adhesive.
2. A semiconductor device according to claim 1,
wherein the inner lead of said first lead has a first
part joined to the main face of said semiconductor chip
with said adhesive and a second part arranged above the
main face of said semiconductor chip in a position higher

than said first portion, and the inner lead of said second

lead is arranged in a position at almost the same height

_’——/ —_—
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34 ) 5. A sem conductor device according to claim3, wherein there
are provided four of said first |eads which are arranged near the four
corners of said sem conductor chip. 6. A nethod of manufacturing a
sem conductor device, conprising the steps of: a) preparing a
sem conductor chip having a plurality of sem conductor elenents and a
plurality of bonding pads on its main face and a |lead frane having a
first lead and a second | ead each including an inner |ead and an outer
| ead; asbjhatrefging seai shégpdr L refec 108 iidiee FEl dafase fid @i dst
sem conductor chip so that a part of each of the inner |eads of said first
and second leads is arranged on the main face of said sem conductor chip;
c) fixing the inner lead of said first lead to the nmain face of said
sem conduct or chi B w th semadbesiwvetoandleariangepmpirties inger | ead of said
second lead so as to have a gap fromthe main face of said sem conductor
chi p; d) ceénreettagaier neemileauduotosaichipreavdmly second | eads
to said plurality of corresponding bonding pads with wires; and e)
encapsul at i P§uzaild Lot emicondit port Aéementss ardds plusaild fyref and
second |l eads, and said wires wth a resin. .
35 PORdAEGh 8@ Kc 08 ditsgmad rtifgiae 6,sah@ el wrahd tt of bonding
pads being arranged in the direction of the long sides
of said semiconductor chip;
a plurality of leads each having an inner lead and
an outer lead, a part of the inner lead of each of said
plurality of leads being arranged on the main face of
said semiconductor chip and said plurality of leads being
arranged at predetermined intervals in said long-side
direction;
wires for connecting the inner leads of said
plurality of leads and said plurality of corresponding
bonding pads; and
a resin encapsulating body for encapsulating said
semiconductor chip, the inner leads of said plurality
of leads, and said wires,
wherein a pair of first leads arranged on the
outermost sides on the main face of said semiconductor
chip among said plurality of leads are joined to the main
face of said semiconductor chip with an adhesive
interposed therebetween,

and wherein second leads arranged between said

pair of first leads among said plurality of leads are
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a) includes a step of selectively applying an adhesive only to the inner

| ead of said first |ead. 8. A nethod according to claim7, wherein
said resinis injected between the inner |ead of said second |ead and the
mai n face of said sem conductor chip. 9. A nethod of manufacturing
a sem conductor device, conprising the steps of: preparing a | ead
frame having a plurality of inner |ead parts and a plurality of outer |ead
parts which are continuous to the inner |lead parts; preparing a

squar e- shapedtsgoiiaentiucs othehinp inh@ddy &f @ahdf semictbMBiuekcx chip

sem conductor integrated circuit and a plurality of bonding pads are

f or med; withappl edigeadvadhesi ve to the inner lead parts at the
positions corresponding to both ends of said sem conductor chip anong said
inner lead parts; 4. A s9miabngusdial sdéavicedactasrdébhy to sdiaimend frane

Wi th sai d adhesive; ~electrically connecting the bonding pads
arranged oJrheheimaithe¢ atpnefr daad sefii saridlct brsthilpaahchaai d ifrinest | eads
with wires; and form ng a resin encapsul ati ng body by arrangi ng

said | ead fR¥HE I91MSEH s 4ie senirofRicet of shild senjicierducitvm ateig n

nol ding die,, and after that, injecting an encapsulating resin into said
resin nol diVﬁJgt]ai gaid adhesive and a second part arragged aboveg he A

met hod of manpfacturing a sem conductor device, conprising the steps of:
g? L Ng

preparing &3ERd3FTAMRE KA FF PIFRAMCEP HFighdn @ position higher

than said first portion, and the inner lead of said second
lead is arranged at almost the same height as that of
the second part of the inner lead of said first lead.

5. A semiéonductor device according to claim 3,
wherein there are provided four of said first leads which
are arranged near the four corners of said semiconductor
chip.

6. A method of manufacturing a semiconductor
device, comprising the steps of:

a) preparing a semiconductor chip having a
plurality of semiconductor elements and a plurality of
bonding pads on its main face and a lead frame having
a first lead and a second lead each including an inner
lead and an outer lead;

b) arranging said lead fraﬁe on the main face of
said semiconductor chip so that a part of each of the
inner leads of said first and second leads is arranged
on the main face of said semiconductor chip;

c) fixing the inner lead of said first lead to

the main face of said semiconductor chip with an adhesive
tthan adaesiv
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| ead parts and a plurality of outer |ead parts continuous to the inner

| ead parts, respectively; preparing a square-shaped sem conduct or
chip having a main face on which a senmi conductor integrated circuit and a
plurality of bonding pads are forned,; appl ying an adhesive to the
inner lead parts arranged near the four corners of the main face of said
sem conduct or chi p; "joining said lead frane and the main face of
said sem conductor chip with said adhesive; el ectrically connecting
t he bondi nampddasraemaniges the theemileddcefobadal dacshdohduet o ¢hé p and
said inner lead parts with wres; and formng a resin encapsul ating
body by arramghaye saged datbmrihe neimhifdrsavf seadidc erduict ondakitot S
joined in aresin nolding die, and after that, injecting an encapsulating

resin into®aid:resin nol ding die. 11 (new added). A sem conduct or
devi ce conpri si ng: a sem conductor chip having a plurality of

sem conduct or el efeént soaarEatpngr &hie ivtepohdindy petissahdaf imistt surd ace
t her eof ; a first lead having an inner |ead portion and an outer |ead

portion whi%3FPRAcbRBASUEGs SRiLchP iR} hhEr o f caarsesriatdingphenddingai d

i nner Ieadﬁfg@%ion g; said first_|ead being disposed on said main surface
of said sed3FGRHdHetSH Ehrpss and 37

a second | ead having an inneﬁ | ead portion and an outer |ead portion which

i s continuous witR's&HFFRABLAERE pBRtforf el HAPEUSE QR ghitRnert kead

portion of .sai eco | ead .bei.n S ed on i d in surface of said
sem conduct%?t'll%:i ﬁpﬁagg °€8ﬁd1‘§51%5&e§%§ﬁﬁ88ﬂige§'§% Mga&,d VAX&S | eads
of said figﬁf:@ng sacany | eads with correspondi ng bonding pads of said
plurality of %on i ng pads; and a resin body sealing said sem conductor

chip, said inner yeadangeth@Raltotdthd st 13t 3cqRd A3 ANd 38 d
bondi ng wires, .
a) includes a step of selectively applying an adhesive
only to the inner lead of said first lead.

8. A method according to claim 7, wherein said
resin is injected between the inner lead of said second
lead and the main face of said semiconductor chip.

9. A method of manufacturing a semiconductor
device, comprising the steps of:

preparing a lead frame having a plurality of inner
lead parts and a plurality of outer lead parts which are
continuous to the inner lead parts;

preparing a square-shaped semiconductor chip
having a main face on which a semiconductor integrated
circuit and a plurality of bonding pads are formed;

applying an adhesive to the inner lead parts at
the positions corresponding to both ends of said

semiconductor chip among said inner lead parts;
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wherein said part of said inner |ead portion of said first lead is adhered
to said nain surface of said sem conductor chip by an adhesive w t hout

using an interposed insulating film wherein said part of said inner
| ead portion of said second |ead is spaced fromsaid nmain surface of said
sem conductor chip, and wherein said parts of said inner |ead

portions of said first and second | eads do not overlap in a plane view.
12(new added). A sem conductor device according to claim1ll, wherein a part
of said resihthodnid adhasdipace between said part of said inner |ead
portion of said second |lead and said nmain surface of said sem conduct or

chi p. 13(new added)ridaddy comtisd 0l ngevheebanaand padaerdingdd,
wherein said adhesive is an adhesive which is applied to a surface of said
part of saiehitiremaisadape difosa bl semdcbndicteadchypandyeiddnner

38 14(new added). A semiconductor device conprising: a sem conduct or
chi p havi ngleagbumdltih ywhfeseniamaduct or el ements and a plurality of
bondi ng pads on a nain surface thereof; a first |ead having an inner

| ead portion and &Priry Bez@sjor ténaapisivdla tingobidwduy arrhngdingi nner

| ead portion, a part of said inner |ead portion of said first |ead being

di sposed orf&hfd eaft F rame &oewbi casdidesendsomdwetonighip is dodevmhd | ead
havi ng an inner |ead portiqon and an outer |ead portion which is continuous
with said itthe? FESFTHIMRPLGANG Peet B8RS A HteAndhateadipiedtdmaf asai d
second | ead beingﬁgéﬁfosed on .said main surface, of sajd,sem conductor chip;

bondi ng wi réscEB P SHPF FartRt 8 Settrr pedds #alding Gi&t and second
| eads with the correspqndi ng, bandi ads of said plurality of bonding
pads; and a FLgs'i n%b&ﬁ/"g’%% iorgq%%”d%g&ﬁ%h’aﬁc%rsw ongdyicF Shner

| ead porti sai ' .and o] | eads. and sai d bonding wres,
wher ei n sai [é#?’ogﬁég%f%ﬁ% rﬁ%nggSPﬁ<ﬁbe said first lead is disposed

o {1 cl0%er BoShlicgat 4 4 SRele g Uiy BT ELRET,0 5 o

sem conductor chip t part

second | ead dd4u pdrt§less ghuesti Qif%_%{tdeﬁqréﬂg%’fé&rc { Prnous

wherein said part of said inner |ead portion of sail Irst Tead 1s adhered

to said muite sthiéadanefr seéddsparaondugben i pvBYyan adhesi ve wit hout
usi ng an interposed insu]ating film
pPreparing a square-shaped semiconductor chip
having a main face on which a semiconductor integrated
circuit and a plurality of bonding pads are formed;
applying an adhesive to the inner lead parts
arranged near the four corners of the main face of said
semiconductor chip;
joining said lead frame and the main face of said
semiconductor chip with said adhesive;
electrically connecting the bonding pads arranged
on themain face of said semiconductor chip and said inner
lead parts with wires; and |
forming a resin encapsulating body by arranging

saidleadframetowhichsaidsemiconductorchipisjoined

in a resin molding die, and after that, injecting an

S
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REPLACEMENT SHEET ' -39 15( new
added). A sem conductor device according to claim 14, wherein a part of
said resin body is in a space between said part of said inner |ead portion
of said second |l ead and said main surface of said sem conductor chip.
16(new added). A sem conductor device according to claim 14, wherein said
adhesive is an adhesive which is applied to a surface of said part of said
inner lead portion of said first |ead by a dispenser. 17(new added). A
seni conduct ehceE wra 8806 HMlih0iflkd MaAd waeriel metkdmRardief said first
| ead has a first portion, a second portion and a stepped portion between
said first and second portions, wherein said second portion is spaced from
said main surface of said sem conductor chip than said first portion in the
t hi ckness direction of said sem conductor chip, and wherein said first
portion is adhered to said main surface of said sem conductor chip by said
adhesi ve. 18 (new added). A sem conductor device according to claim17,
wherein said second portion of said part of said first lead is positioned
at the substantially sanme height as said part of said second lead in the

t hi ckness direction of said sem conductor chip.
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