; €3eT&TH6T&S6F3 0 MAR 2002 ,F itatr,v,s SEM CONDUCTOR DEVI CE AND METHOD OF
PRODUCI NG THE SAME 5 BACKGROUND OF THE | NVENTI ON The present i Ry @NL@B
relates to a sem conductor device and, npre particularly, to a‘te %gy
that can be effectively adapted to a seni conductor device in which two

sem conductor chips are stacked on upon 10 the other and are nolded with a
resin. In a sem conductor device in which a seniconduct or chip constituting
a DRAM (dynam ¢ random access nenory) is nolded with a r@Em t here has

been enpl oyed an LOC (I ead on chip) structure which can Im’ml dtoa
sem conductor chip of even a large size elimnating die eferred

to as ta e a nA sem conductor device enpl oyieaiget he LOC
structurgf%égébégnT%?ngg g?ln for exanpl e, Japanese Patent Laid-COpen No.

2- 246125/ 1990 ébﬁt@oﬁﬁ@@wﬂ 30vEeLoRRD METHI0F IFRAHEING Org@cconpl i sh a
| arge capacity, there has been devel oped a sem conductor device enpl oying

the LOC s¢xmeture; i.e., two sem conductor chips constituting the DRAMS of
the sane capacity are 25 stacked one upon the other and are nolded with the
3 0 MAR 2002 -2 sane resin. The above sem conductor device is constituted
by a resin nold, two sem conductor chips positioned inside the resin nold
and Mavi BACKERCVWED OBr BHRalNVBRT5O0Nhe circuit-form ng surfaces which are

the front X . _
The present invention relates to a semiconductor

device and, more particularly, to a technology that

can be effectively adapted to a semiconductor device

in which two semiconductor chips are stacked on upon
10 the other and are molded with a resin.

In a semiconductor device in which a
semiconductor chip constituting a DRAM (dynamic random
access memory) is molded with a resin, there has been
employed an LOC (lead on chip) structure which can be

15 applied to a semiconductor chip of even a large size
eliminating die pads (also referred to as tabs) of the
lead frame. A semiconductor device employing the LOC
structure has been disclosed in, for example, Japanese
Patent Laid-Open No. 2-246125/1990 (laid open on

20 October 1, 1990).

In order to accomplish a large capacity, there
has been developed a semiconductor device employing
the LOC structure; i.e., two semiconductor chips
constituting the DRAMs of the same capacity are

25 stacked one upon the other and are molded with the
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surfaces out of the front surfaces and the back surfaces, and |eads
extending fromthe inside to the outside of the resin nmold. Thed MR 2002

sem conductor chips are stacked one upon the other in a state where 10 the
circuit-formng surfaces are opposed to each other. Each |ead has two
branch | eads branched in the up-and-d%mn direction in the resin nold. The
one branch lead is adhered and securé€d, via an insulating film to the
circuit-formng surface of the one 15 sem conductor chip, and is

el ectrically connected, via an electrically conductive wire, to an external
termnal of the circuit-form ng surface. The other "~ branch lead is

adher ed aﬁgmgeggrgq via an insulating film to the circuit-formng surface
of the ot §em conduct or chip, and is electrically connected, via an

electrically condugtioVe Wehcdinfit X RIIle 105 9AL: 2Lt bR

b
circuit-formng surtface. The two branch | eads are constituted %y separate

members. Zheegna RoaRGH theA® dnl daddce dhe il $iges of idhehe resin nold and
is integrated with an external |ead 3 0 MAR 2002 -3 forned in a

pr edet er nineddehape. rékdanotrodrd mandlaviesd dxstéxmakrdtépsmihelsnenbranch | ead
in the resin nold and is electrically and mechanically connected thereto.
That 3 s, the Féagudktdodimigd somfadees ndilddh R19e the duestde of the resin

nold is constituted by an external lead led to the outside of the resin
mol d, t heSBREABFENERT &4d tihift &dicAIt WU 39RS 3A@rh® Paal, and the ot her

b h | ead dt b 10 .Th b - j d
oranch | adekglast Lol 19,00 e Lsalod Qulle o mepgned
Lai d- Cpeno b £:5A28141993 L abid opensan Varoh g t9aflc. SUMARY OF THE

| NVENTI ON ove-menti oned sem conductor devi ce,
chips are stacked one upon the other in a state where

10 the circuit-forming surfaces are opposed to each
other. Each lead has two branch leads branched in the
up-and-down direction in the resin mold. The ;ne
branch lead is adhered and secured, via an insulating
film, to the circuit-forming surface of the one

15 semiconductor chip, and is electrically connected, via
an electrically conductive wire, to an external
terminal of the circuit-forming surface. The other
branch lead is adhered and secured, via an insulating
film, to the circuit-forming surface of the other

20 semiconductor chip, and is electrically connected, via
an electrically conductive wire, to an external
terminal of the circuit-forming surface.

The two branch leads are constituted by separate

members. The one branch lead is led to the outside of

25 the resin mold and is integrated with an external lead



two sem conductor chips are stacked one upon the other in a statdg QWA Bt he
circuit-formng surfaces are opposed to each other. Therefore, the two
branch | eads branched in the up-and-down direction are 20 present between
the two sem conductor chips in the resin nold. The two branch | eads are
connected, through wires, to the sgrigges {bondi ng surfaces) opposed to
each other and are, hence, spaced away from each other. Therefore, the gap
bet ween the two 25 sem conductor chips is widened by an anount 3 0 MAR
2002 -4 corresponding to the gap (distance) between the two branch | eads,
resulting in an increase in the thickness of the resin nold and an increase
in the thirgeess of 4 e o condied hdayi cand JuHdhesr®ien the two branch
| eads are present between the two sem conductor chips. Therefore, a stray
capaci t anQeadchisp-jeate apacitarnos) praoticedead r eh atheeresihhe one

sem conductor chip and a stray capacitance (chip-|lead capacitance) produced
rel ative ®lido arve ict heerectsniconductret mevlmnical Byldednhecthd two branch

| eads. Accordingly, an increased_stray capacitance is added to a |ead that

i s extendithgriatom t RBaitndSdethe tRa8dogHEeAd i thien ddidh Wsileresulting in

a decrease in_the propagation speed of signals 15 through the |l ead and a
decredse iR h¢ QST Cl,fhé:pk%?ctreerﬁlé"t i“toz‘gflﬁ h%o%%HE‘éﬁgﬂcFBraHevi ce. The

obj ect of e Brasent. d nuentionis da pravige bechngl ogy gapabl e of

decr easi ng-theé ckness of a senicon or ‘devi ce. ér object of
the presephd RURNH AN 1PHAM A WM N0V £oPARh e 9EahnProvi ng

electric characteristics of a semconductor device. The above and ot her
obj ect s asndéekheasvnerelbdgrinines dfjdiledreseiie i sivenbiehcwi | | becone

dbvi ous 25 fromthe description of the specification and the
lead.
10 The above-mentioned semiconductor device has been
disclosed in, for example, Japanese Patent Laid-Open

t

No. 7-58281/1995 (laid open on March 3, 1995).

SUMMARY OF THE INVENTION

15 In the above-mentioned semiconductor device, the
two semiconductor chips are stacked one upon the other
in a state where the circuit-forming surfaces are

) opposed to each other. Therefore, the two branch

leads branched in the up-and-down direction are

20 present between the two semiconductor chips in the
resin mold. The two branch leads are connected,
through wires, to the surfaces (bonding surfaces)
opposed to each other and are, hence, spaced away from
each other. Therefore, the gap between the two

25 semiconductor chips is widened by an amount



3 0 MAR 2002 -5 acconpanying drawings. Briefly described bel ow ar&MAR 2002
representatives of the aspects of the invention disclosed in this
application. 5 (1) A sem conductor device conprising: a resin nold; _ two
sem conductor chips positioned inside said resin nold and havi ng external
termnals forned on the front surfagéﬁi(circuit-forning surfaces) out of
the 10 front surfaces and the back surfaces thereof; and | eads extending
fromthe inside to the outside of a said resin nold; wherein, each of said
| eads is branched into two in at |east said resin nold; 15 said one branch
| ead is secured to the surface of said one sem conductor chip and is

el ect ri cakloy respoectiety tte arhexday ned isttandapl behwedr shef awe , 5 t hereof ;
said the other branch lead is secured to the 20 surface of said other

seni condubr@ncéhilipagifd iBewl g cal 130 coHmee?ed LB Bheexternal terminal on
the surface thereof; and said two sem conduct or chlgs are stacked one upon

the ot her thiickResgeiat HéE% L& h st ﬁﬁﬁééﬁntbn%éﬁﬂ 9513t hBE. 3 0 MAR

200z The ﬁne branch is el ect c%! q9nnected to an external termn nal
on the suFfiac&nse §@chdﬁ%h1id?(%% P"Through an electrically

an external L?%I%E%%%% To ol R L SR R R o i
p

through apeelRehr itdRl ltvo semiconductor chips. Therefore, a
stray capacitance (chip-lead capacitance) produced
relative to the one semiconductor chip and a stray
capacitance (chip-lead capacitance) produced relative

10 to the other semiconductor chip, are added to the two
branch leads. Accordingly, an increased stray
capacitance is added to a lead that is extendihg from
the inside to the outside of the resin mold, resulting
in a decrease in the propagation speed of signals

15 through the lead and a decrease in the electric
characteristics of the semiconductar device.

The object of the present invention is to provide
technology capable of decreasing the thickness of a
semiconductor device.

20 Another object of the present invention is to
provide a technology capable of improving electric
characteristics of a semiconductor device.

The above and other objects as well as novel

features of the present invention will become obvious

25 from the description of the specification and the



conductive wire. Mreover, the one branch |l ead is adhered and seé@r% 0y
the surface of said one sem conductor chip 10 via an insulating filmor an
i nsul ati ng adhesi ve agent, and the other branch |lead is adhered and secured
to the surface of said other sem conductor chip via an insulating filmor
an insul ati ng adhesi ve agent. 15 (Zlf[n t he sem conductor device descri bed
initem (1) above, the back surfaces of the two sem conductor chips are in
contact with each other. (3) In the sem conductor device described in item
(1) above, a portion of the one branch | ead opposed to the 20 surface of
sai d one sem conductor chip has a thickness smaller than that of the other
porti ons, aardmdapyrinigom refwitnys .ot her branch | ead opposed to the surface of
sai d other sem conductor chip has a thickness snaller than that of the

ot her portionsBri®ily) d&ssaribeshducioor adevingpreohpriastiges o8 0 MAR ?00? a
resin nold; two sem conductor, chips positioned inside said resin nold and
havi ng a {pher asPegtss odx ttdyen AN vieaytiioRaldsl SGafegH obn tHel$ ront surfaces out
of the 5 front, surfaces and the back surfaces thereof; and first |eads and
second | e2891e£@EA@ g fromthe inside to the outside of said resin nold;
wher eLn, id two senic ctor ips ar tacked one upon the other in a
stategmhe?g)théiﬁe §gﬁn§§%#§%é$G§Eg%16%%§ﬁﬁggﬁﬁfb each other; said first
leads are el ectri-ealihypgarnected to the external terminals of said two

sem conductor chips; said second | eads are electrically connected to 15 the
external tern Rabs sehieiohidRictere cofi pSaipd stiwa oyedd COHKEILES Ofa £hi ps; each said
“flirst leads is branched into two in

resin mold and having external terminals formed on the

front surfaces (circuit-forming surfaces) out of the
10 front surfaces and the back surfaces thereof; and
leads extending from the inside to the outside of
said resin mold; wherein, )
each of said leads is branched into two in at
least said resin mold;

15 said one branch lead is secured to the surface of
said one semiconductor chip and is electrically
connected to an external terminal on the surface

) thereof;
said the other branch lead is secured to the

20 surface of said other semiconductor chip and is
electrically connected to an external terminal on the
surface thereof; and

said two semiconductor chips are stacked one upon

the other, with their back surfaces opposed to each

25 other.



said resin nmold; said one branch lead is secured to the surfaceJdfM&Ogai d
‘one sem conductor chip out of said two sem conductor chips and is

el ectrically connected to an external term nal forned on the surface

t hereof through an electrically conductive wire; said other branch lead is
secured to the surface 25 of said other _sem conductor chip out of said two
3 0 MAR 2002 g sem conductor chips and is electrically connected to an
external terminal forned on the surface thereof through an electrically
conductive wire; and said second | eads are secured to the surface of 5

ei ther one of said two sem conductor chips and are electrically connected
to external termhenabsefloraechoheddieisuelacertiheddgf commeugledeltectrically
conductive 1 wires inside said resin nmold. The one branch | ead is adhered
and secur edh textdmndd sexmagel ofnshhed sncfseri odndasdoronshi p via an
insulating filmor an insulating adhesive_agent, the other branch lead is
adher ed arfET QB EQr tHelR EPEREIDf 2BapdebiRaFaddni CORINSTGVechi p via an

insulating filmor_an insul ating adhesi ve agent, and 15_.the second lead is
adher ed ant-i&ec fd ?}bet%‘é‘%r?’g%%c%ff%?shég 8%Le§§ir€rc Yseni conduct or
chips.via an _insul ating film ' Lng_adhesi_ve .agent.. Wth the
above§nenffgﬂgﬁﬁﬁ%gﬁ%°( 3,e¥?ég?€£ %gﬁﬁégégugpog%%hﬁﬁgfggg §Fﬁcked one upon

t he ot her d € k es nal each
garsTdZ%@uéf a%ﬁ%ﬁ@émf cbtfg +BYBLAReE 28 LRRAZEM 1

ot her. Therefore, no ead exis bet weén the two sem conduct or
chi ps, andddm@gap-deriveen the two sem conductor chips can be decreased,
“and the thickness of the resin nold can be decreased 25 correspondingly.
This makes it pussidtex t cclhecrmasderanch lead is adhered and

secured to the surface of said one semiconductor chip

10 via an insulating film or an insulating adhesive
agent, and the other branch lead is adhered and
secured to the surface of said other semiconddétor
chip via an insulating film or an insulating adhesive
agent.

15 (2) In the semiconductor device described in item (1)
above, the back surfaces of the two semiconductor
chips are in contact with each other.

(3) In the semiconductor device described in item (1)
above, a portion of the one branch lead opposed to the

20 surface of said one semiconductor chip has a thickness
smaller than that of the other portions, and a portion
of the other branch lead opposed to the surface of
said other semiconductor chip has a thickness smaller

than that of the other portions.

25 (4) A semiconductor device comprising:



3 0 MAC 7?00z -9 the thickness of the sem conductor device. BeSidEZTMﬁhe t wo
‘branch | eads do not exist between the two sem conductor chips. THer ’%m@,
the stray capacitance produced relative to the other 5 sem conductor chip
can be substantially precluded fromthe stray capacitance (chip-I|ead

capaci tance) added to the one brancﬁ;?ead, and the stray capacitance .)
produced relative to the one semiconductor chip can be substantially
precluded fromthe stray capacitance 10 (chip-lead capacitance) added to
the other branch | ead. Accordingly, a decreased anmobunt of stray ..
capacitance is added to the |l ead that extends fromthe inside to the
outside of the aesmsimodald;This nakes it possible to increase the signa
propagati on speed 15 through the lead and to inprove electric
characteristi cewf semicmiumiucahdpPsd@ase: igged Lheidboveidenti oned neans
(2), the two ' sem conductor chips are in contact with_ each other on their
back surf&&ssn Fed & ke hay g gapyeiddediy tde ootemdaseni conduct or chi ps.

Therefore, the thickness of the resin nold can be decreased correspondi ngly
maki ng it S5ESE té}%qﬁfﬁﬁ} céi%ﬂ?tﬁﬂ?{%ﬁ%%n%gg %? th& seni conduct or

device. Wil the ahoveyentd qied JIeans (B LI 15,28, p9sgibl e o decr sase

the t knéss of the Tesin of résin nmold on the

surface of the QneSaLRNd YectdP 13xhd ©.Heh 8858 FRont phekness of the

resin of the resin nmold on the surface of the other Sem conductor chip.

Ther ef or e inkhidet kit kihes D uwfs ildee ofesial ddeb GamSL e wiesr s gd
~correspondi ngly, and the thickness of the sem conductor device can be

ﬂurther decr easedd Wioh steme cabpowe-twencihdped ameanst{died tdme sepond | ead i s
secured to the surface of either of the two sem conductor chips and is
el ectri cathg @@ﬁﬁécﬂ@datétate where their back surfaces are
10 opposed to each other;
said first leads are electrically connected to
the external terminals of said two semiconductor
chips;
said second leads are electrically connected to
15 the external terminals of either one of said two
semiconductor chips;
each said first leads is branched into two in
; said resin mold;
said one branch lead is secured to the surface of
20 said one semiconductor chip out of said two
semiconductor chips and is electrically connected to
an external terminal formed on the surface thereof
through an electrically conductive wire;

sald other branch lead is secured to the surface

25 of said other semiconductor chip out of said two



10 an external termnal fornmed on the surface thereof through an
velectrically conductive wire in the resin a nold. Therefore?tM& bt ay
capaci tance (chip-lead capacitance) added to the second | ead becones
smal l er than the stray capacitance (chip-1|ead capacitance) 15 added to the
first lead. Accordingly, the signal;p&ﬁpagation speed of the second | ead

i ncreases, contributing to inproving the electric characteristics of the
sem conduct or device. 20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan
viewillustrating a state where an upper part is renoved froma resin nold
of a sem conductor device of an enbodinment 1 of the present invention; 25
Fig. 21is iew il ustrati.ng : 0 ~ 2.-11 where a

| ower par?gwggéé§g$§g§fFg%?#h%n?eégn%%ﬁ%fg§%%%é§fﬁﬁﬁ%%%§%§t%? device; Fig.
3 is a 'seghi gRRk r¥heWeeniRaANG drind® ArAdHt Hdkfdoe Schibfeof IS @ plan view
of a lead franme used in a process for Fig. 5 process for Fig. 6 10 of
produci ngthkgugk BhOdUeCE itha 15eFopanduGhe wievé ceands a plan view of a

| ead frame useg in the producing the sem conductor device; is a sectional
view il | ustrat sagdaseebhdd lelae ss ariec Grauctedy weviloe; sasfacsesti onal vi ew of

an essential portion, for illustrating the method of producing the
seni condueibhedevneeriFegidgtiwe gepacopstdtvy Wlelpofand assential 15
portion, for illustrating the method of praoducing the sem conductor device;

Fig. 9 i sehePLaACHLeW 6PPRARCEREC R0 FHE CIRFr RN 1N dbTin *EMAHt ANt he

Sen]Condugﬁgrsgg¥588’thereof through electrically conductive
)

’ wires inside said resin mold.
The one branch lead is adhered and secured to the
10 surface of said one semiconductor chip via an
insulating film or an insulating adhesive agent, the
other branch lead is adhered and secured to the
surface of said other semiconductor chip via an
insulating film or an insulating adhesive agent, and
15 the second lead is adhered and secured to the surface
of either of said two semiconductor chips via an
insulating film or an insulating adhesive agent.
) With the above-mentioned means (1), the two
semiconductor chips are stacked one upon the other in
20 a state where there back surfaces are opposed to each
other. Therefore, no branch lead exists between the
two semiconductor chips, and the gap between the two
semiconductor chips can be decreased, and the
thickness of the resin mold can be decreased

25 correspondingly. This makes it possible to decrease



| Fig. 10 is a sectional view of a sem conductor 20 device of an EphetgEent
which is a nodification of the enbodinent 1 of the present invention; Eﬁg
11 is a plan viewillustrating a state where the upper part is renoved from
the resin nold of the sem conductor d%VICE of an enbodi ment 2 of the
present 25 invention; 3 0 MAR 2002712 Fig. 12 is a bottom view
illustrating a state where the lower part is renoved fromthe resin nold of
t he sem conductor device; Fig. 13 is a sectional view cut along line B-B in
5 Fig. 11; Fig. 14 is a plan view of a lead frane used in a process for
produci ng the sem conductor device; Fig. 15 is a plan view of the |ead

frame used |ntﬂq%mﬂgygﬂgfnge[yé%ygadghggg%s%ggf@@ductor device; 10 Fig.

16 is a sectional view of the sem conductor device of an enbodi nent 3 of

the present inweptiiqy, RHd Gwol brishdh REIERECId o i @ist] ustrating an
essential portion of the sem conductor device; Fig. 18 is a plan view

i Il ustrat begwaeresdenttival sknijpamdurtf dhigpd eadHearafnsedhia t he process
for producing the sem conductor device; Fig. 19 is a plan view illustrating
an essent s&lrayocipas idfancee Hrsath dachrie lageidv ¢ rkq Heherotkess for produci ng

t he sem conductor_ device; 20 Fig. 20 is a plan V|em1|llustrat|ng a state

mhere5thesﬁﬂﬂ§PW@%Q¢qgsqmﬁmﬁﬁﬂ‘ﬁﬁbﬁqﬂﬁ¥§ﬂ£ﬁqﬁ#ﬁﬂEF%ﬁ ¢fedsérPRonduct or

devi ce of an enbodi nent 4 of the pr.es d nventi on; 3& |s a bottom
vieM/iIIu§SFaFFﬁ§ya9§ﬁ%ﬂitance ip- capac1ténce "added

the one branch lead, and the stray capacitance
produced relative to the one semiconductor chip can be
substantially precluded from the stray capacitance

10 (chip-lead capacitance) added to the other branch
lead. Accordingly, a decreased amount of stray
capacitance is added to the lead that extends }rom the
inside to the outside of the resin mold. This makes
it possible to increase the signal propagation speed

15 through the lead and to improve electric
characteristics of the semiconductor device.

With the above-mentioned means (2), the two
semiconductor chips are in contact with each other on
their back surfaces, and there is no gap between the

20 two semiconductor chips. Therefore, the thickness of
the resin mold can be decreased correspondingly making
it possible to further decrease the thickness of the
semiconductor device.

With the above-mentioned means (3), it is

25 possible to decrease the thickness of the resin of the



25 where the lower part is renoved fromthe resin nold of 3 OZAHA%AR?@@ZZ
'-13 the sem conductor device; Fig. 22 is a sectional view cut along |ine
CCin Fig. 20; Fig. 23 is a sectional viewcut along line DDDin 5 Fig.
20; Fig. 24 is a block diagram of the sem conductor device; ~1 Fig. 25 is a
bl ock di agram of the seni conduct or del\Ql te of an enbodi ment which is a
nodi fi cation of the 10 enbodi nent 4 of the present invention; Fig. 26 is a
sectional view of the sem conductor k device of an enbodi ment which is a
nodi fication of the enbodi nent 4 of the present invention; Fig. 27 is a

pl an view of the electronic 15 apparatus of an enbodi nent 5 of the present
i nventi onreade mald 264 ithe sectdanalf vilesy ofie t Semabonguetect roni c
apparatus. 20 DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS Enbodi nents of the
present i ahempt iagrd wid Idemedse ddszrtitderknesslerfithed résinf efenbe to the
drawings. In the drawings illustrating the enbodi nents of the invention,

t hose havirg§ith&odghe T die ioHsLage et Psehys emeceRRBCEREer ence

nuneral s but their description 3 0 MAR 2002 - 14 will not be repeated.
chip. Therefore, the thickness of the resin mold can

5 be decreased correspondingly, and the thickness of the
semiconductor device can be further decreased.

With the above-mentioned means (4), the second
lead is secured to the surface of either of the two
semiconductor chips and 1s electrically connected to

10 an external terminal formed on the surface thereof
through an electrically conductive wire in the resin
mold. Therefore, the stray capacitance (chip—iead
capacitance) added to the second lead becomes smaller
than the stray capacitance (chip-lead capacitance)

15 added to the first lead. Accordingly, the signal
propagation speed of the second lead increases,
contributing to improving the electric characteristics

of the semiconductor device.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a plan view illustrating a state where
an upper part is removed from a resin mold of a
semiconductor device of an embodiment 1 of the present
invention;

25 Fig. 2 is a bottom view illustrating a state



Enbodiment 1. In this enbodi nent, the present invention is 5 apélq YR 108 a
'sem conduct or device of the TSOP (thin small outline package) type having a
bidirectional |ead arrangenent structure. , . ) Fig. 1 is a plan view
illustrating a state where an upper rt is renoved froma resin nold of a
10 sem conduct or device of an enbodinegnt 1 of the present invention, Fig. 2
is a bottomview illustrating a state where a |ower part is renoved from
the resin nold of the sem conductor device, and Fig. 3 is a sectional view
cut along line A-Ain Fig. 1. 15 As shown in Figs. 1, 2 and 3, the
sem conducvberdedi éevwed BRIthils &rPoYEdeAofadhewy efe diidlic@®r chips 1
st acked one_upon the qQther which are nolded with a resin 8. The two
seni conductBf EBRMPSORARFECE §8ReGCGne upon the other, with their back
surfaces 20 oppgsed to,each_other. The.two s%niapnduaépr g?i s. 1 have the
same external sf28: Th&St Ro°§6MEBRAUIEEY ERpELPave S d-exdhpl e, a
rectangula{,i Iapar shape, though they are in no way limted thereto only.
25 The two Séim cobnductor chips 1 are each ' ~ 3 0 MAR 2002 -15
constig uted chlﬁi%y byia gephaanguel,obrSubsbhdt ¢ AnesSiid e Gf ystal line
silicon and a nulfi-layer wiring layer formed on the front surface out of
front and pockessrfacesrbbecent. tAcDRAN Cdyidante i arddBeacCcess 5 menory)
of, for exanple, 64 megabits is constituted as a nenory circuit systemin
each of the twoFsem Tonsuat plashvpswlofAaplerd ifinamef wsaderimaltieer m nal s
(bonding pas) BP are forned at a central portion of a circuit 10 form ng
“surface 1/AreReehH fortPEOHReARIsStPRaEEMSFOPAECEOM EGVdE&ior chip | A out of
t.he two seniconducto% w_chi | ong_the | i de .of a rectangl e thereof
r

(see Fig. 1) TS pitr b fyPort LRPaLnEl Sher SHAE BAPS & Mt on ¢ ho
e conducToo RS S Jenilolntibk; BEVIEY O " Gvored with & surface
protective film{dinaliprotesttyenbi! MleliobrednoRsisketupper surface '
t her eof . Bondi ng openi ngs are
portion, for illustrating the method of producing the
semiconductor device;
Fig. 8 is a perspective view of an essential
15 portion, for illustrating the method of producing the
semiconductor device;
Fig. 9 is a plan view of an electronic apparatus
mounted with the semiconductor device;
Fig. 10 is a sectional view of a semiconductor
20 device of an embodiment which is a modification of the
embodiment 1 of the present invention;
Fig. 11 is a plan view illustrating a state where
the upper part is removed from the resin mold of the

semiconductor device of an embodiment 2 of the present

25 invention;



formed in the surface protective filmto expose the 20 surfaces of the
.external termnals BP. Aplurality of external termnals BP are gq}p;m{dzg?[ a
central portion of a circuit-formng surface 1HL which is the front surface
of the other sem conductor chip 1B out of the two sem conductor chips 1
along the 25 long side of a rectangl-el%hereof (see Fig. 2). The 3 0 MAR
2002 -16 plurality of external terninals BP are fornmed on the uppernost
wiring layer anong the multiplicity of wiring |ayers of the sem conduct or
chip 1B. The uppernost wiring layer is covered with a surface 5 protective
film(final protective filnm) formed on the upper surface thereof. Bonding
openi ngs are f?&@lebni%h% %%&R%ﬁpd@gyeﬁmjﬁg%ggﬂfﬂéche§99§§ t he surfaces
of the external termnals BP. A circuit pattern of The DRAM constituted in

the 10 ongnhsesi egeducier ghirt lid ireridiecammstidered igundipastern of the
DRAM constituted in the other sem conductor chip 1H Furthernore, the

arrangeneshepatiéesnduictibe eéevdorgl term nals BP forned on the
circuit-formng surface 1A1 of the one sem conductor 15 chip A is the sane
as the arrangefegt patterm secthionad orivy auy rdymie BMé¢ oBaRdion t he
circuit-formng surface 1B1 of the other sem conductor chip 1B. That is,

t he t3w s%hﬁcogémctor chips 1 have the sane structure. 20 Though there is
no particul ar htnit?g:gn,aghﬁﬁresLn 8 .has or exanp a_rectangul ar

o e
pl anar shape. A*Brurdl ify dadd ' &re Y © tHE ‘%)u{r_érasi des of the
o opPosk g LpROBLlgs oo Als KB DI A Al dddgno i des thereof
| Fig. 15 is a plan view of the lead frame used in
the process for producing the semiconductor device;
10 Fig. 16 is a sectional view of the semiconductor
device of an embodiment 3 of the present invention;
Fig. 17 is a perspective view illustratin; an
essential portion of the semiconductor device;
Fig. 18 is a plan view illustrating an essential
15 portion of the lead frame used in the process for
producing the semiconductor device;
Fig. 19 is a plan view illustrating an essential
) portion of the lead frame used in the process for
producing the semiconductor device;
20 Fig. 20 is a plan view illustrating a state where
the upper part is removed from the resin mold of the
semiconductor device of an embodiment 4 of the present
invention;

Fig. 21 is a bottom view illustrating a state

25 where the lower part is removed from the resin mold of



3 0 .MAR 2007 -17 the outside of the resin nold 8. The group of |eads of the
right side shown in Fig. 1 corresponds to the group of |eads of the left
side shown in Fig. 2, and the group of |eads of the l|eft sigq)EMPgmzin Fi g.
1 5 corresponds to the group of Ieadﬁ of the right side shown I1n Frg. 2.
Term nal s names are given to the plarality of leads 2. Aterminal Vcc is a
power source potential termnal fixed to a power source potential (e.g., 5
10 V). Atermnal Vss is a reference potential termnal fixed to a
reference potential (e. g., 0 V). An IO OA termnal, an QOB termnal, an
IO1IAterminal, an 1 1B termnal, an IQ2A termnal, an 1O 2B termnal, an
| O 3A terdidaleiébadud Qb 3Biéeiaenal are data 15 input/output termnals. A
terminal QOto a termnal Al2 are address input termnals. A termnal R AS
is a row addressgstzpbgsterseceiondlt eigvnalitCASong aigel wne dddress strobe
termnal. Atermnal WEis aread/wite enable termnal. Atermnal CEis
an 20 outrmig. en@ple termnal. Aterminal NCis a free termnal. Anong the
above-nmentioned plurality of leads 2, the lead 2 which is the address input
termnal, the Fiad 23 wh ch $ecthenabw addr et sipobeli®enDrd int he 25 | ead
2 which is the colum address strobe termnal, 3 0 MAR ?.00Z -18 the |ead
2 which iBdhe?fead/wite enable terninal, and the lead 2 which is the
out put enable termnal, ar ranched in th -and-down direction (in which
the chips are éi%ckgﬁ)i?n§' oa%ed+%§Fﬁmn8$d%§? SFBI5°RANCEERt to have two
branch | gads; {3A 4A). The one branch lead 3A is adhered and secured to the
~c¢ircuitformng surface 1A1 of the one seniconductor chip | A via an
insulating filmd, 2Ndidsaebrsiki §abbyYamonreehedsbaitBaqaxkernal tern nal
BP of the circuit 10 form ng surface 1Al via an electrically conductive
wre 7. Heritdesf mmanatbddbtertA wsialhésed modifécuarédnt oft hhe
circuit-formng surface 1B1 of the other sem conductor chip 1B via an
i nsdl0at i repifad iment A sthe cexesent | yneenheéened to the external term nal
15 BP of the circuit-formng surface 1B1 via an electrically conductive

wire 7. That i5191med |bad SShr s YheWathr B8S FﬁB&FOQQPﬁl R&l, the lead 2
which is the ro e t L.na he | .ch s,the colum
address:ﬁf%ﬁ#%ggégggéﬁkﬁﬁiﬁéﬁﬁI%agég %ﬁi%hﬁ?gﬁﬁgggFggé/%Fi?geenable
terminal ,eqansh ihend each2 9 G éSehbie; QUERULogDabl e terninal, are
electrically connected to the respective external termnals BP of the two
sem conduct or riy p1.i25% Aoy thewpdfirahet glettkeads 2, the | ead 2 which
3 0 MAR 2002 -19 is the power source potential termnal and the lead 2

whi @B i s aprarafug entprrmdinenter b phl theepbrarshednventienap- and- down
direction (in which the chips are stacked) in the resin nold 8, and are
bent to BR% two 5 branch |eads (3A 4A).

Fig. 28 is a sectional view of the above

! .
electronic apparatus.

20 DESCRIPTION OF THE PREFERRED EMBODIMENTS
Embodiments of the present invention will now be
described in detail with reference to the drawings.
In the drawings illustrating the embodiments of the
invention, those having the same functions are denﬁted

25 by the same reference numerals but their description



The one branch | ead 3A extends on the circuit formng surface 1Al MA%Z%Z
sem conductor chip [Ain a direction in which the external termnals are
arranged, and is integrated with a bus bar |lead 5 10 di sposed between the
end of the other branch lead 3A and the external term nal HP. The bus bar
lead 5 is integrated with a fixed |l.ead adhered and secured to the
circuit-formng surface 1A1 of the sem conductor chip | A via an insul ating
film6, and the fixed lead 15 is electrically connected to the external
term nal BP of the sem conductor chip |Avia a wre 7. The other branch

| ead 4A extends on the circuit formng surface 1H1L of the sem conduct or
chip 1H i wid ldincdctieorqpeaftidh the external termnals BP are 20 arranged,
and is integrated with a bus bar |l ead 5 arranged between the end of the

ot her branch | ead 4A and the external term nal BP. The bus bar lead 5 is
integrated with a fixed | ead adhered and secured to the circuit-formng
surface 1§ﬁgﬂdﬁﬂ%§ts§wiconductor 25 chip 1B via an insulating filmé6, and

the fixed | ead %Hqgwgﬁﬁ%ﬁﬁﬁé&g{iéhéﬂé¥g£égglixvgggggﬁhg to the externa

term nal BP ofIPhe sem con or ‘chip via awre is, the le2d 2

Whi chsi s Hhe IRQEEH o5 QUILERURId @ r tespiddl o andnthesbpadegiphich is the 5
reference potential termnal are electrically connected to the external

ternmi nal ssBR1qf cuha itwd K duoips 104V Dsg la bespeettyehyl . ..-. 7

Furt hernore, the sem conductor device 10 of this enbodinent is constituted
to have ajeb@Cafireagemrent0 schiygtwteucture in which the branch | ead 3A and
“the bus bar lead 5 are arranged on the circuit-form ng surface 1Al of the
semi conduct or &Hi9p ALSardd Blfe Brigvehil et uat dng @ hetdts WBPXEead 5 are

arranged on the circuit:forningliyﬁgace 1B1 of the Seniconductor 15 chip
1B. an upper part 1is remove rom a resin mold of a

10 semiconductor device of an embodiment 1 of the present
invention, Fig. 2 is a bottom view illustrating a
state where a lower part is removed from the £ésin
mold of the semiconductor device, and Fig. 3 is a
sectional view cut along line A-A in Fig. 1.

15 As shown in Figs. 1, 2 and 3, the semiconductor
device 10 of this embodiment has two semiconductor
chips 1 stacked one upon the other which are molded

; with a resin 8. The two semic5nductor chips 1 are
stacked one upon the other, with their back surfaces

20 opposed to each other.

The two semiconductor chips 1 have the same
external size. The two semiconductor chips 1 have,
for example, a rectangular planar shape, though they

are in no way limited thereto only.

25 The two semiconductor chips 1 are each



~Among the |l eads 2 which are the data input/output term nals, theslﬂe@ﬂ{sm@
*which are the termnals TOOA I IQIA 102A and | O 3A are bent “to have
branch eads 3Ain the resin nold 8. The branch | eads 3A axe 20 adhered and
secured to the circuit-formng surface 1Al of the sem conductor chip | A via
an insulating filme6, and are electrieal ly connected to the external
terminals BP of the circuit-formng surface 1A1 via wires 7. That is, the

| eads 2 which are the terminals 25 TQOA TQIA 1Q2A and 10 3A are not
electrically 3 0 MAR 2002 -21 <connected to the external term nals BP of
t he sem conductor chip 1B. Anong the | eads 2 which are the data

i nput / out ponstertmited shitdfdyl dads Zamiiacindra dihesulsstwantad sof 0 OB, 5 |1 O 1B,
| O 2B and | O 3B are bent to have branch leads 4A in the resin nold 8. The
branch | eadsgdh srysid@idrie® &id isedured@ tao M et ¥ayss -wbrag surface 1B1
of the sem conductor chip 1B via an insulating film®6, and are electrically
connect edlegegh&ognesy f& e AR AT B HPYheL i F Rt -3%4 ni ng sur f ace
1B1 via wires 7. That is, the Ieags %ﬁ@hiﬁh are the termnals a | O OB,

| O 1B, | OP2R%afA*Eerss APETRSE -el BcPRAFal Py REBfe FPOE Fo AFE Skt er nal
termpals_BP of .t sem ¢ tQr ipJd Ay eferring. to Fig._3, the one
branch | eggm@%yi)sg?dngfﬁrt %?(gg@%%’a%ﬁ ‘ralset pl)Dolsctssl (?Lné SJE?LA%%%%%:(? a?/%rses t he

one side gf m@ﬂgrgi LG HelikOsisR@ms U 2GRl Ak afhd he,one sem conductor chip
| A and extends oh the circuit formng surface 1Al of the one sem conductor

chip | A 2@macsegaedopochips 3A2 bent fromthe first portion 3Al toward the
~Rack surface side of the one sem conductor chip |A and a third portion 3A3
bent fromthe 3epdndapdtyi of BAZetrewgdr ¢ ervd rauiser (mindbing pae) one

sem conductor chip | A The first portion 3A1 is 25 adhered and secured to
the circuPP- p&PnitRGMedr fAcé £RDtral portion of a circuit-

10 forming surface 1Al which is the front surface of one
semiconductor chip 1A out of the two semiconductor
chips 1 along the long side of a rectangle thé}eof
(see Fig. 1). The plurality of external terminals BP
are formed on the uppermost wiring layer among the

15 multiplicity of wiring layers of the semiconductor
chip l1A. The uppermost wiring layer is covered with a
surface protective film (final protective film) formed

) on the upper surface thereof. Bonding openings are
formed in the surface protective film to expose the

20 surfaces of the external terminals BP.

A plurality of external terminals BP are formed
at a central portion of a circuit-forming surface 1Bl
which is the front surface of the other semiconductor
chip 1B out of the two semiconductor chips 1 along the

25 long side of a rectangle thereof (see Fig. 2). The



3 0 MAR 7002 -22 of the sem conductor chip | Avia the insulatin?[fMMp@@.
-The end of the first portion 3Al1 is disposed near the external termn BP
formed at the central portion of the circuit-form ng surface 1Al of the 5
sem conductor chip |A. Awre 7 is connected to the end of the first
portion 3Al1. The other branch |ead 431@& constituted by a ,.... first
portion 4A1 which traverses the one side of the circuit-formng surface 1Bl
of the other sem conductor 10 chip 1B and extends on the circuit-formng
surface 1H1 of the other sem conductor chip 1B, a second portion 4A2 bent
fromthe first portion 4Al toward the back surface side of the other

sem condugl @k aGhitp 3B, eatt@raalhitednPordlis0BH AT s0fbemkd féomebe second
portion 4A2 15 as to be overlapped with the third portion 3A3 of the one
branch | eagpdfmoshewfirisly Aanterormbil itheadherteibhhwitsecofed to the
circuit-form ng surface 1B1 of the sem conductor chip 1H via the insul ating
filme6. Thérénd deyeme Pifr hepsemieeMiNrtior dilsimsHy. nddre t he 20 externa
termnal BP forned at the central portion of the circuit-formng surface
1B1 of thePBEFMEERdWALER IcHidy €FB1SA GAYEE eF Wl tdbrhetietRE® the end of the
first_portion 4A1. The.third pqrtion 3Al of the branch [ead 3A is 25

i nt eg? at eBrW'Fﬁtéﬁeegtl&Fhélflln dp§§nt1e S t “&))utg‘?rcpéeCE 2ot RBy ~o00z - 23
fromthe resi : rn LS. faQr [ surf ace- mount
shape, e.%S?é?nggkgﬁgF-éggégékgpegg?hgﬁgh?pghggggig%%4&%é%e¢”ﬁ?twaﬂch | ead

4A is | oi pgd §Erk5§eePQo¥eEQi%QeﬁE¥M RO i SHIh Of s hea gt e pal 5 | ead
~-3B, and is electrically and nechanically connected thereto. That is, the

two branchhteasisef3Al 4Armdn@leomst.it uted by separate nenbers. Though there
is no particular limtation, the end of the third portion 4A3 of the branch
| ead 4A is 10 Pochedutit phdstegot ofortheo PRI asfngthist wxedrivalthead 3B by,
for exanple, seamwelding by using a | aser beamin order to increase the
streryt h oPej ﬁﬁ@ﬂFeﬁﬁuFﬁ%th@l@nﬁgdilﬁemf{e 97" A W T HECHET ef f ect ed

after thepggéggnngkdt%ehgiAQE%%ng Ggﬁ%éd in the other
semiconductor chip 1B. Furthermore, the arrangement
pattern of the external terminals BP formed on the
circuit-forming surface 1Al of the one semiconductor

15 chip 1A is the same as the arrangement pattern of the
external terminals BP formed on the circuit-forming
surface 1Bl of the other semiconductor chip 1B. That

) is, the two semiconductor chips 1 have the same
structure.

20 Though there is no particular limitation, the
resin mold 8 has, for example, a rectangular planarxr
shape. A plurality of leads 2 are arranged on the
outer sides of the two opposing long sides of the
resin mold 8 along the long sides thereof. The

25 plurality of leads 2 are extending from the inside to



15 The external lead 3B is so bent that a | ead portion continuous3J}MN{mme
‘root portion 3HL is positioned on the other branch | ead 4A side. n As the
insulating film®6, use is made of, for exanple an insulating film obtained
by form ng an 20 adhesive |ayer of a polyimde resin on both surfaces
(front surface and back surface) of_ thie resin substrate of polyimde resin.
As the electrically conductive wire 7, use is nmade, for exanple, of a gold
(Au) wire. Furthernore, the wire 7 is bonded by, for 25 exanpl e,

t her noconpr essi on bonding using ultrasonic 3 0 MAR 7002 -24 vibration.
Support leads 9A are arranged in the_resin nold 8 on the_outer sides of the
two opposthg §HBF#d§|8§stBF FﬁélEeﬁ?éSnéuct%?ecﬁFﬁuPAPfséﬁééﬁt | eads 9B are

5 arranged _in the.resin t he.out sides of the t opposi ng short
si des o? ?ﬁetgénF&SHauéﬁgg EHPﬁnlén $ﬁ gpﬁ8FFeF€8&§SQ& ﬁg“égpare ?or

Squort!n%ﬁ%ﬁgté?5886ggegfotg%oﬁg?tlg gefrﬂggn gﬁﬁpr gess(;or produci ng

the sem c n or 0 reduce r , the resin

nol d 8 |s f ~ef agpl b n e o] are added pheno
g ggl pBlos! 2baBXaBE! Ene .'LQF@ ¥k abeghBho 1 yhi b;g P

curing agen cone rubber an f|| er. The resin nol i's fornmed by a

transf er - gokdeggonEhed whieChrbepsuirt edabier ofBesePQdHE! isGte The 15
transfer-nol ding nethod uses a netal nold equi pped with a pot, a runner, a

fl ow gat eslatinainapigy, 2and forns the resin nold by injecting, with
pressure, the resin into the cavity fromthe pot through the runner and the
fl ow gate. 20 TermhpagennavAgduarer gdeencéolbhet pdugnd vawdh lead 3A is
“gdhered and secured to the circuit- fornlqg surface 1Al of the one

seni condut®?%S chi p A A RAh Y3 dhuRRYSG FPYRFS, PARharthelot her branch
L0 4 FeBAELEC g REU oL IEEL Lo kO g oy e 1L 25 of the
Filme. Ry they nougy i fde e S8 G e potential terminal
fixed to a reference potential (e.g., 0 V). An IO/0A
terminal, an IQO/0B terminal, an IO/1lA terminal? an
I0/1B terminal, an I1I0/2A terminal, an I0/2B terminal,
an I0/3A terminal and an IO/3B terminal are data
15 input/output terminals. A terminal Q0 to a terminal
Al2 are address input terminals. A terminal RAS is a
row address strobe terminal. A terminal CAS is a
, column address strobe terminal. A terminal WE is a
read/write enable terminal. A terminal OE is an
20 output enable terminal. A terminal NC is a free
terminal.
Among the above-mentioned plurality of leads 2,
the lead 2 which is the address input terminal, the
lead 2 which is the row address strobe terminal, the

25 lead 2 which is the column address strobe terminal,



chip I A and the other sem conductor chip 1B are stacked one upon t.'ﬂPM??R m[
.in a state where their back surfaces are opposed to each other. Therefor¥€;
the 5 branch | eads (3A, 4A) do not exist between the two sem conduct or
chips 1, making it possible to decrease the gap between the two

sem conductor chips 1 and, ~"") hencel8to decrease the thickness of the
resin nold 8 correspondingly. 10 Since the two branch | eads (3A, 4A) do not
exi st between the two sem conductor chips 1, the stray capacitance produced
relative to the other sem conductor chip 1B can be substantially precluded
fromthe stray capacitance (chip-|lead capacitance) 15 added to the' one
branch | e 3 n tr.ay paci r r ive to the one
senicondugggrf%ﬁ?pglkgggﬁ %g gﬁ%s?%ﬁ??gﬁﬁ;%pggﬁﬁﬁkﬂf%éﬁﬁﬁ% ‘e stray

capaci tangﬁd(gﬁgplgsadzcmew 33C@hcaddeduto drh®1Qt hedr s pranch | ead 4A.

Accordingly e stray capacitance 20 can be reduced which i's added to the

lead 2 whigh hsaheaBghed kRet hg-bag-aodl diedtiomne hranch | ead 3A
adhered and secured to the circuit-form ng surface 1A1 of the one

sem condugherchhpp kAet Bravgkdhhenisisel ahieng &siiinmniy1dargd, tdred ot her branch
| ead 4A 25 adhered and secured to the circuit-form ng surface 1H1 3 0 MAR
2002 5 26 afethentt her hauri twadbeeochc AepdsH (13Rr0ddh + h8hiensaoleating film 6
Mor eover, the one sem conductor chip | A and the other sem conductor chip 1B
are stackBepeb 4pef £Relis seherernagdsEeCerfert® 18 rcgdid Surfaces are

i t ith h_oth Th th i St t the t
som condubPERLER; BEZTACAnGAnBE: RPBKARES SEPLEREAAHTT FI P Biban be fur( her
decreasedvfgrégsggggiggkxg }Q%Eggg,aBQeigogg%bE ﬂdﬁlfy the | ead frane used

in the process for producrng sem conductor device 10 will be descri bed.

a The sent&RRELELer tdevhecekernall @duaedally pisiord thd ead-dyane LF1 shown
in Fig. 4 (plan view) and a 15 lead frame LF2 shown in Fig. 5 (plan view.

Ref &rtr i ngféxmEng. sdrfabe Lradvirame eEécitmdlcaddy aaqlductivey of | eads 3
four bus bar leads 5 and two

wire 7. The other branch lead 4A is adhered and
secured to the circuit-forming surface 1Bl of ;he
other seﬁiconductor chip 1B via an insulating film 6,
and is electrically connected to the external terminal

15 BP of the circuit-forming surface 1Bl via an
electrically conductive wire 7.

That is, the lead 2 which is the address input
terminal, the lead 2 which is the row address strobe
terminal, the lead 2 which is the column address

20 strobe terminal, the lead 2 which is the read/write
enable terminal, and the lead 2 which is the output
enable terminal, are electrically connected to the
respective external terminals BP of the two

semiconductor chips 1.

25 Among the plurality of leads 2, the lead 2 which



support |eads 9A arranged in a region defined by a frame 12. The @ UiMAR D60y
‘of leads 3 are divided into 20 two groups of |eads. The | eads 3 of one
group are arranged in the direction of extension of the frame 12 which is
opposed to one |long side of the senic%nductor chip (1A, and are integrated
with the frame 12. The leads 3 of the other group are arranged in the 25
direction of extension of the frame 12 which is 3 0 M1R 2002 _ ,,,7
opposed to the other |ong side of the sem conductor chip (1A), and are
integrated with the frane 12. The four bus bar leads 5 extend in the
direction of the long side of the sem conductor chip (A, and are 5
integrategdswihé pbweresdsrdeapoangedadt tebpihblstngdt age, 1®addi2e stage and

| ast stage of the | ead arrangenment. The two support | eads 9A are integrated
with the ¢naok 12 vbhposeflerenthepshentisgildesrofinthe asenbrandheidor chip
(I'A). 10 The plurality of leads 3 are constituted by the internal |eads

nmol ded wiim the vpséndsdand dhsedtéqref hfl whéabstBB kFaédpso atiee out si de of
the resin nold (8), and are connected toget her throu%h tie bars 11. Anpng
the pluraft3Gkef) | €BdENS, TRHAP B?l9h@'légﬁsa§elge§Fe Cohéiet $ed as branch
| eads. 3A., Each bianéh Iggd ?ﬁ is constituted in the same manner as the one
sho in %:%?C%, fFe §,< hst i ut ed by a first portion 3Al, a second portion

3A2 and a thi "£h00bhe 0By 300n TBEabsANCheLAR 8 LhoS@ haql Lhal a first

portion 3A1 20 traverses e circulrt-formng surface t he

sen condugd Bfigyi Put Aa@Bd1AS BOSthEOovediesnbiietekr edib- figr Ahng surface 1AL

of the sem conductor chip | A, and the back surface of the third portion 3A3
i's so posditreceitomasitowbich| isd wktbrhht bachisaltagp afre25 the

sem conductor chip | A 3 0 MAR 2002 ~,8 The lead frame LF1 is formed by
subj ecti rrzafged, phadeisf integrakadpvethaa busnbeFe}lendckel (Ni) alloy or

copper (Cu) or a_cop alloy to etching or. to gress formng to thereby

forﬂfh pr%%ﬁﬁ%ﬁ%@h%ﬁgﬁéﬁﬂ EhEaeRer At ahle ?ﬁEﬁF GBPEBt 1/§9t KA i nternal | ead
portions ggdtteélgfggréaiotépﬁiggfsﬁPf(”fﬂémkus bar lead 5 is

integrated with a fixed lead adhered and secured to

the circuit-forming surface 1A1 of the semiconductor
chip 1A via an insulating film 6, and the fixed lead
15 is electrically connected to the external terminal BP
of the semiconductor chip 1A via a wire 7.
The other branch lead 4A extends on the circuit-
forming surface 1Bl of the semiconductor chip 1B in a
direction in which the external terminals BP are
20 arranged, and is integrated with a bus bar lead 5
arranged between the end of the other branch lead 4A
and the external terminal BP. The bus bar lead 5 is
integrated with a fixed lead adhered and secured to
the circuit-~-forming surface 1Bl of the semiconductor

25 chip 1B via an insulating film 6, and the fixed lead



The insulating film6 is stuck to the back surface of the first pdyMAoRIBAL
‘of the branch |lead 3A. Furthernore, the bus bar leads 5 are integrated 10
with the fixed | ead secured to the circuit-form ng surface of the

sem conductor chip | A and the insulabing film6 is stuck to the back
surface~of the fixed lead. Referringto Fig. 5 the lead franme LF2 includes
15 a plurality of |eads 4, four bus bar |leads 5 and two support |eads 9B
arranged in a region defined by a frame 12. The plurality of leads 4 are
divided into two groups of |eads. The | eads 4 of one group are arranged in
the direction of extension of the frame 12 20 which is opposed to one |ong
side of the sgateendualyr celinedtld toThed eadserhaf té&emDhdErpgroup are
arranged in the direction of extension of the frane 12 which is opposed to
t he ot herofongessdaiebndhe teemochdmdu® oriectd pvidd3)7. The four bus bar | eads
5 25 extend in the direction of the |ong side of the 3 0 MAR 7.002 -29
semi conduct or Thiap ($B) thendedde 2 mheghatied Wlie lpawer | eewscd arranged at
the first stage, mddle stage and | ast stage of the |ead arrangenent. The
two suppoPPtEBhdsloBezmdnigdt égcatd® wiedd the'Fidhels 2tpposed to 5 the

short_sides_of the sem condyctor chi 1B). .The plurality of leads 4 are
const?tLt€8f6§ePﬁ8 Pﬁ?&?g&ﬁﬂl§§ﬁ§“ﬁ%ﬁd%E%x%%?ﬁqé;¢%éﬂ% g and the externa

| eads | ed ut.er ,si d f ILesi I e nnect ed t oget her
Lhrough. tFeRpEREeRi ) sl il el AR B A e W th Che

frame 12 throughabbecti enlidks 111 rebhRrcitRNAal | eads of the plurality of
.”keads 4 are fornmed in a shape having no front end portions beyond the tie

ars 11, and arershethetet,hahet bemnlisomduertt deaitse 3B o f tieis
above-nentioned | eads 3. Anong the plurality of |eads 4, nost of |eads 4
are const emboddmastbiganchnisgiduted tBadiavier @cH.0@adleldd ignconstituted in
the same manner as the one shown_ in Fi e.,._constituted by a first

porti®n 4RBiP3 SOHTYEEHKE Por f”lhéﬁh4,&@ea%’éa%°tr{1i'lr% otk i 412 The
bus bar lead 5 are arranged on the circuit-forming
surface 1Al of the semiconductor chip 1A, and lhe
branch lead 4A and the bus bar lead 5 are arranged on
the circuit-forming surface 1Bl of the semiconductor
15 chip 1B.
Among the leads 2 which are the data input/output
terminals, the leads 2 which are the terminals I0/0Aa,
' 10/1a, I1I0/2A and I0O/3A are bent to have branch leads
3A in the resin mold 8. The branch leads 3A are
20 adhered and secured to the circuit-forming surface 1al
of the semiconductor chip 1A via an insulating film 6,
and are electrically connected to the external
terminals BP of the circuit-forming surface 1Al via

wires 7. That is, the leads 2 which are the terminals

25 IO/0A, I0/1A, IO/2A and IO/3A are not electrically



branch lead 4A is so bent that the first portion 4Al traverses the 0 MAR 200
"circuit-formng surface 1Bl of the sem conductor chip 1B and is poéitioneJ
on the circuit-formng surface 1Bl of the sem conductor chip 25 1B, and the
back surface of the third portion 3B3.is 3 0 MAC ?.D02 -30 so positioned
as to be flush with the back surfaqq?éf;the sem conductor chip 1B. The | ead
frame LF2 is formed by subjecting a flat plate of, for exanple, an iron
(Fe)-nickel (Ni) alloy 5 or copper (Cu) or a copper alloy, to etching or to
press formng to thereby forma predetermined | ead pattern and, then,
subjecting the internal |ead portions of the leads 4 to press formng. The

i nsul ati ngohnkbt@di $osthek et@ etrha1baekmid a9 fBace foftHde first portion 4Al
of the branch | ead 4A. Furthernore, the bus bar leads 5 are integrated with
t he fixedskmadosdauted taiphaBcircuit-form ng surface of the semnm conductor
chip 1B, and the insulating film®6 is stuck to the back surface of the 15
ffixed | ead. ARmengt hbeeleedsal whdigihnake ¢het ki@ teerningortimttputchi p and t he
| eads are electrically connected taogether through electrically conductive
Wi res, thEeF’@aGaiFarrééeLﬂifaéﬁd2LF’§l§|hea€§ethient&@tld!taelfv\/rié}/eoﬁhe back 20

f t Lt h her, i1l he d i bed | at in detail
Ther of or eTO( . | 84885757 £RéIPorrecPREY] oG ettt Hadhged that the
i ' i e b d h
por 1 ons. {Rubh BgchoRar: PORE) eRcains oy php Rl FaPURRL P o0 A of the

right sidgah8r&i9and 3eQuMAR 2802nhe3lireuidnddiriif neads R0 g1 right side
~gf Fig. 4 are so

of the semiconductor chip 1B via an insulating film 6,
and are electrically connected to the external

10 terminals BP of the circuit-forming surface 1Bl via
wires 7. That is, the leads 2 which are the terminals
I0/0B, 10/1B, IO/2B and IO/3B are not electric;lly
connected to the external terminals BP of the
semiconductor chip 1A.

15 Referring to Fig. 3, the one branch lead 3A is
constituted by a first portion 3Al which traverses the
one side of the circuit-forming surface 1Al of the one

) semiconductor chip 1A and extends on the circuit-
forming surface 1Al of the one semiconductor chip 1A,

20 a second portion 3A2 bent from the first portion 3Al
toward the back surface side of the one semiconductor
chip 1A, and a third portion 3A3 bent from the second
portion 3A2 toward the outer side of the one
semiconductor chip 1A. The first portion 3Al is

25 adhered and secured to the circuit-forming surface 1Al



arranged that the portions (superposed portions) near the tiej O§AR e
'super posed on the portions near the tie bars of the leads 4 of the left
side in Fig. 5. 5 Next, the nmethod of producing the sem conductor device 10
will be described with reference to E{Zg 6 (sectional view), Fig. 7
(sectional view of an 1 essential portion) and Fig. 8 (perspective view of
an essential portion). 10 First, the two sem conductor chips (IA 1B) 1 of
the sane structure are prepared, and the |lead frame LF1 shown in Fig. 4 and
the lead frame LF2 shown in Fig. 5 are prepared. Next, one sem conduct or
chip lAis secured to the 15 |l ead frame LF1 and the other sem conduct or
chip 1B i ofsddqe ebnicanitudtesd dhbpeld Fria Theesantvdatdogofidhip 1A is
secured to the lead frame LF1 by adhering and securing the first portions
3A1 of thé -br ZRehePEadd IROWHIEF aROHREON ritfer nkd dEweRsSed R®RT | eads 3 and
the 20 fixed leads integral., wih the bus bar |eads 5 to_the circuit-formng

surface 1ADGMRGPLRE Y e FH! il f B et 2bf CRReCPRbAR LsBPFAL@Nand t he
back surfac f the sem conductor chip | iat insulating film®6. The
seni condu&fgrt%canicplrféuits' Sersbia=re %%r#?%:eeﬁe]é ?FaﬂgeLFZ 25 by adhering and
securing £ :ch{ [Wely! _ofy thee B iQ I\é_lgﬁ ch leads 4A
whi chbar etst %éu!lokﬁaur naItIea 341(?% t he Ieéads Af'an trﬁ%&fz‘?%e Ib{elgé(;s i ntegral
with the Ry Rar dieadsi st Gdheiedrzaif-formng surface 1HL which is the
front surface out of the front surface and the 5 back surface of the
sem conduct or ahep diBerwitardrnvch i Tsad adA nis fedbmsbithnedihbg atep, the
—~sem conductor chip |Ais secured to the lead frame LF1 by adhering and
securing tHH& st psrtgem s vBrchftravepieschheeads s8Adandft hBel10 fi xed
| eads of the bus bar leads 5 to the circuit formn sur_facg\ulAl of the

seni conduSEE Ut AL S AE ke %“erﬁ%%n%lﬁ’é?ﬁ?s‘é%%op F§°%t ably hel d
0y B B et 0 SEIGORUELOCE L 0 1L gf0vT o0 L2
the branchd eads AAANG dliedrdE deadsi PT18 heabyscbag peadson to the
472 bent from the first portion 4Al toward thé~back
surface side of the other semiconductor chip 1B, and a
third portion 4A3 so bent from the second portion 4A2
15 as to be overlapped with the third portion 3A3 of the
one branch lead 3aA. The first portion 4Al is adhered
and secured to the circuit-forming surface 1Bl of the
; semiconductor chip 1B via the insulating f£ilm 6. The
end of the first portion 4Al is disposed near the
20 external terminal BP formed at the central portion of
the circuit-forming surface 1Bl of the semiconductor
chip 1B. A wire 7 is connected to the end of the
first portion 4al.
The third portion 3Al of the branch lead 3A is

25 integrated with an external lead 3B led to the outside



circuit-formng surface 1B1 of the sem conductor chip 1B. There;greMMgmm
sem conductor chip 1B is stably held by the |lead frame LF2. 20 i%, Inthe
| ead frame LF1l, the external termnals HP of the sem conductor chip | A are
el ectrically connected to the ends of,,the first portions 3A1 of the branch
| eads 3A and to the fixed | eads of_ﬂ@ ‘bus bar leads 5 through the
electrically 25 conductive wires 7. In the |lead frame LF2, the 30 NA
ZdOz - 33 external terminals HP of the sem conductor chip 1B are

el ectrically connected to the ends of the first portions 4A1 of the branch
| eads 4A and to the fixed | eads of the bus bar _| eads 5 through the

el ectri cafrgmstBgndgeiiny@okdr s 7Thaserherfted erd d8e iiss fpgdedof , for

exanple, gold (Au) wires. The wires are banded by, for ex | e,
t her moco Peés%Bﬁ%BSﬁdPﬁﬁn SFFGPSVtFagdm¢}Wﬂﬁniﬁ%%ﬂwlqglﬁ Restep, the

gades Obukheh eadpLate s IR et e hant widly e 11 et one S

whi ch are t hé 1 nferna eads ned on the

circuit-f k Hf 2C o1A% 0% olbhe L3 cANdYGt | éﬂ% hat the back
surfaces gﬁnkﬁg ? Ir pgrtignsOBABPwhiéh argﬁthéfgggﬁéﬁéiea §E3A 15 of the

intermnal heads3sleahhushk wikhtiheahagk agwr hkea £Hfiddwe yenm conductor chip
| A, As shown in Fig. 6(A), therefore, the back surface of the sem conductor

chip | A asdnhbetbdckheuneftacesTbétt he, t hhedtpor biransh3A2adfs t(l3a,branch | eads
3A can be brought into direct contact 20 with a heat stage Hs. Accordingly,
the heat 6B)tAceheansstiiyseAShbys sephaéttievaiepbeifduct ed to the seni conduct or
?hip | A and to _the branch | eads 3A, enabling _the external term npals BP of

the seni conductBPUghi FPEASt dSpBOr BRFABLPLAGnAd@ER Hi®t hed¥® §0hds 3 of the

| ead frangfLE%etpﬁggghp%Q i@kr%i37bf t%e0b¥§%é%(¥%%d 4A is

10 joined to the root portion 3Bl of the external lead 3B
by, for example, seam welding by using a laser beam in
order to increase the strength of junction. In this
embodiment, the seam welding is effected after the
resin mold 8 has been formed.

15 The external lead 3B is so bent that a lead
portion continuous with the root portion 3Bl is
positioned on the other branch lead 4A side.

} As the insulating film 6, use is made of, for
example an insulating film obtained by forming an

20 adhesive layer of a polyimide resin on both surfaces
(front surface and back surface) of the resin
substrate of polyimide resin. As the electrically
conductive wire 7, use 1s made, for example, of a gold
(Au) wire. Furthermore, the wire 7‘is bonded by, for

25 example, thermocompression bonding using ultrasonic



-34 In this step, furthernore, the leads 4 of the lead frane LF2 34 MARSTQ02

. bent that the first portions 4A1 which are the branch | eads 4A of the
internal |eads are positioned on the circuit-formng surface 1B1 of 5 the
sem conductor chip 1B and that the back surfaces of the third portions 4A3
whi ch are the branch |eads 4A of theZ*mternal |eads are flush with the back
surface of the sem conductor chip IB. As shown in Fig. 6(B), therefore, the
back surface of the 10 sem conductor chip 1B and the back surfaces of the
third portions 3B3 of the branch | eads 3B can be brought into direct

cont act mﬁtg t@e heat stage HS. Accordingly, the heat of the heat stage HS
is effectY¥8F§*¢BAducted to the seniconductor chip 1B and 15 to the branch

| eads 3B, enablj e r pal r m_nal .Qf j tor chip 1B
to be reliablygggﬁﬂ%gtégé?§ ?%ea %a%gg%nﬁfﬁfﬁglﬁ%gﬁléggﬁgqﬂggft%rough t he
wres 7. LS , of her , e %ﬁggg- t I rst rtions 3Al
of the brgﬁc%HFegggegAsggggagfggggdt&@a? theléf%é?ﬁéﬂt%;%ﬁﬁa s BP forned

at the ceppeabep9rbhatcebrt Baig naui t shppsiagieutiace LAk of the
sem conductor chip | A Therefore, the length of the wires 7 can be

shortenedacpapgeadini thet lret iaf mafien 82bnt htheerdst edf diveed esfist e r anged on
the outer side of 3 0 MAR 2002 -35 the sem conductor chip are connected
to the extepnabpeteingnahertosrdgsarft hdecsemigonsbratiah Ifin heB -

circuit-formng surface of the sem conductor chip through the wires. 5 In
this stepTRfuftRRPHDr &22HRe 78na8%0F Bt RE S ifodt SFHRIONLAANSDf the branch

. leads 4A are.arra eg pea t he external t.er &pals BP fornmed at the centra
portion of €T HB %P$§U|t-¥o Hanegér%§€ge1§f:§ %fﬁf%ﬁﬁﬁ%dﬁ%ﬁctor chip 1B.
Ther ef or réggciggg{?ﬁggFggsoﬁgugkbgsgqugg ke shortened conpared with that

of when the ends ads arranged on the outer side of
10 In order to reduce the stress, the resin mold 8

is formed of, for example, biphenyl resin to which are
added phenol curing agent, silicone rubber and  filler.
The resin mold 8 is formed by a transfer-molding
method which is suited for mass production. The

15 transfer-molding method uses a metal mold equipped
with a pot, a runner, a flow gate and a cavity, and
forms the resin mold by injecting, with pressure, the

) resin into the cavity from the pot through the runner
and the flow gate.

20 In the semiconductor device 10, the one branch
lead 3A is adhered and secured to the circuit-forming
surface 1Al of the one semiconductor chip 1A through
the insulating film 6, and the other branch lead 4A is
adhered and secured to the circuit-forming surface 1Bl

25 of the other semiconductor chip 1B through the



t he: sem conductor chip are connected to the external termnals fornmed at
~the central portion of the circuit-formng surface of the senicongﬁébﬁ{
chip 15 through the wires. The external term nals BP of the serh & or
chip | A are connected to the branch Igads 3A through ' the wires 7 junping
over the bus bar |eads 5. Furthernnjéﬂ\lhe external termnals BP of the 20
sem conductor chip 1H are connected to the branch | eads 4A through the
wires 7 junmping over the bus bar |eads 5. The external termnals BP of the
sem conductor chip | A are connected to the branch | eads 3A through 25 the
wWires 7 bynkQyeks@ghendimng.i nrspehesm¥y,t Bk bhe sehi@oMaRcIYI2 -36 wires
7 are laterally reversed with respect to the connection of the external
t er mi nal scBRpofl at heds emec ontheet emdkiomdlid o tdtei orimcdrd eads 4A. Next, the
back surfaces of the lead frames LF1 5 and LF2 are mated with each other so
t hat t he baekkedr bacespohn the oméegedincendicttior wiere |#heaind dck he ot her
sem conductor chip 1B are mated with each other. In this enbodi nent, the
back surfaszgagkst BEeoRPPOSRIACSRAGECHr odthiey -| ATREd edforiche tdieher
sem conductor 10_chip 1B_are _brought intqg contact with each other. The back
surfates BFapRE d&afconddet 8R)cAPPPA &¥dSdf Reteresthitdvhdit@ or chip 1B are
kept in contact gﬁth eac?.othﬁr dug.%o t.he resihgenttfqgces of the branch
| eads 3A TFPRAGETIYCERA 5PPRe lbr IRERTPedds PAR RIS %) €9 Ea%e t hi s
enbodi ment y, fpéggggggggp the ewbeshak ety thedeads, 4 are shorter than

t he externa the I'eads 3. Therefore, tHe back surfaces (abut
~surfaces)nghckhetrextieenabskeade IHiakaepspesedheyahii hornds Y of the

third portions 4A3 of the branch 20 | eads 4A. Referring next to Fig. 7, the
|-ead framesrikEi&pandingly.
10 Since the two branch leads (3A, 4A) do not exist
between the two semiconductor chips 1, the stray
capacitance produced relative to the other -
semiconductor chip 1B can be substantially precluded
from the stray capacitance (chip-lead capacitance)
15 added to the one branch lead 3A, and the stray
capacitance produced relative to the one semiconductor

chip 1A can be substantially precluded from the stray

! capacitance (chip-lead capacitance) added to the other

——

branch lead 4A. Accordingly, the stray capacitance

20 can be reduced which is added to the lead 2 which is
branched in the resin mold 8, the one branch lead 3Aa
adhered and secured to the circuit-forming surface 1Al
of the one semiconductor chip 1A through the
insulating f£ilm 6, and the other branch lead 4A

25 adhered and secured to the circuit-forming surface 1Bl



30 MAR 0

LF2 are di sposed between a top force 20A and a bottom force 20B of a 1o
20 in a state where the lead franes LF1 and LF2 are superposed one upon the
ot her. 25 The sem conductor chip | A, sem conductor chip 1B, 3 0 MAR 2002
-37 branch | eads 3A, branch | eads 4ﬁ?6§upport | eads 9A, 9B, and wires 7 are
arranged in a cavity 21 formed by th& top force 20A and the bottom force
20H of the nold 20. In this step, the ends Y of the third portions 5 4A3 of
the branch | eads 4A are positioned on the outer side of the cavity 21.
Next, a resin is injected under pressure into the cavity 21 fromthe pot of

the mold 2@ theougheirhe cmirreduatadrt ke ifd ave gaixcigh ttieeeby formthe resin
10 nold 8. In this step, the length of the wires 7 has been shortened

conpar ed tastubatial &iam the ends of the |eads arranged on the outer side
of the sem conductor chip are connected to the external termnals forned at
the central poMbiremven ,t hdel®ne sepiitconsiudtny sthrimceh ofind hehgeni conduct or
chip through the wires. Therefore, the deformation of wires can be

suppr essedthRsu§RMEREONAESIER Y] ShilR] d& &F UfdEC KRB NG UPNDrEb®er, the

sem conductor chip Ais stgb&y hg:d by the |ead frame hF[, and the 20
sem conduetBRIcAPpa1BYRS SsHREEY I e&rb§mt g FEARTEF! Therefore, the

posi [ onscghctie L4erserLeondustor ShLPS R Bte revellsd {1 g bei ng

Eresiniis injécted Tnto the cavity under pressure. 25

In this Sggpabgwgbﬁr ‘E%'ée’twbh%eh‘g%_oln%@tfcﬁam s 31 0 MR 2092 -38 (LFL1,

LF2) are by the resin nold in a state where their back surfaces are

“yated wit bheakheskher. theetestihemoaad sf e Ld Fur i adectakeadout from
the nold 20, and, as shown in Fig. 8, the ends Y of 5 the third portions
4A3 of theobrasphniiéaddy4A and the

10 Next, the constitution of the lead frame used in
the process for producing the semiconductor device 10
will be described. a
The semiconductor device 10 is produced by using
a lead frame LFl shown in Fig. 4 (plan view) and a
15 lead frame LF¥2 shown in Fig. 5 (plan view).
Referring to Fig. 4, the lead frame LF1l includes
a plurality of leads 3, four bus bar leads 5 and two
{ support leads 9A arranged in a region defined by a
frame 12. The plurality of leads 3 are divided into
20 two groups of leads. The leads 3 of one group are
arranged in the direction of extension of the frame 12
which is opposed to one long side of the semiconductor
chip (1A), and are integrated with the frame 12. The

leads 3 of the other group are arranged in the

25 direction of extension of the frame 12 which is



root. portions of the external |eads 3B exposed therefromare joi@%qMRzmz
-together. The junction is effected by, for exanple, seam wel ding“using a

| aser beam 10 Next, the tie bars 11 connected to the leads 4 and the tie
bars 11 connected to the leads 3 are cut. At this nonment, the |eads 4,

i.e., the branch | eads 4A are separaféd fromthe frame 12 of the lead frane
LF2. Next, plating is effected and, then, the leads 3 15 are cut fromthe
frame 12 of the lead frane LF1l. Thereafter, the external |eads 3B of the

| eads 3 are formed in a surface-nmount shape, e.g., forned in a gull-w ng
shape. The external |eads 3B are so bent that the | ead portions continuous

with the 5906528 BOrthensth3Bllohheseat arerResisdnaRehitdde branch | eads

4A si de. xt, the support | eads 9A are cut fromthe frame 12 of the |ead
frane LFlechapd(1h¢, suppoktel eadegiBtagewttth kthemsdaemd nane tRaeof the | ead
frame LF2. en, 25 there are formed the | eads 2 having two branch | eads

3 0 M-i ~ POOR2 b3S H8A, 1d4A)isbbamsheddi int hteugdiamd-tdewn ofi tdod i on in the
resin nmold 8 and extending fromthe inside to the outside of the resin nold
8. There lengusidieroforhedsenécsedicbaduchopr déwi)ce amd shrewn in Figs. 1, 2
and 3. 5 Aplurarity of thus constituted sem conductor devices 10 are
nmountied ol BeFRRREANYLEObEREaLB248 As2EEARGRENES dheafidisdct roni ¢ appar at us

15 constituting a.ci.rcuif_syste s_sho in Ei 9 lan view). Wth this
enbodirmwﬁt%%e8é@&$?%8d5§88§e?naLg?§%16%g?8 8Et§%ﬁbd§¥ﬁ€ follgzjng ef fects.
1) The t ] t L d i tat
wher et he EaR e R e s e o e e e P B E 2R e 8 e branch

| eads (3Avi8B)rKe flﬁaméxntoﬁgb.w@entbhenéw@n&tsgrﬁdce@nwt@{e chips 1.

Therefore, the gap between the two sem conductor chips 1 can be decreased,
and the semiconductor chip (1a).

10 The plurality of leads 3 are constituted by the
internal leads molded with the resin 8 and the
external leads 3B led to the outside of the re;in mold
{8), and are connected together through tie bars 11.
Among the plurality of leads 3, most of the leads 3

15 are constituted as branch leads 3A. Each branch lead
3A is constituted in the same manner as the one shown
in Fig. 3, i.e., constituted by a first portion 3Al, a

} second portion 3A2 and a third portion 3A3. The
branch lead 3A is so bent that a first portion 3Al

20 traverses the circuit-forming surface 1Al of the
semiconductor chip 1A and is positioned on the
circuit-forming surface 1Al of the semiconductor chip
1A, and the back surface of the third portion 3A3 is

so positioned as to be flush with the back surface of

25 the semiconductor chip 1A.



t hi ckness of the resin nold 8 can be decreased correspondingly. It is
“therefore possible to decrease the thickness of the sem conductor device
10. 20 Moreover, the two branch | eads (3A, 4A) do not exi st bet HB &R LHé t wo
sem conductor chips 1. Therefore, the stray capacitance produced relative
to the other sem conductor chip 1HHL§?Substantially excluded fromthe stray
capaci tance (chip-lead 25 capacitance) added to the one branch | ead 3A and
t he -40 stray capacitance produced relative to the one sem conductor chip
| Ais substantially precluded fromthe stray capacitance (chip-I|ead
capaci tance) added to the other branch | ead 4A. Therefore, the stray 5
capaci t ance add¥e tleadhe tagmal IlanchePimed Hey reshjeslinig8a fhatone branch
| ead 3A adhered and secured to the surface of the one sem conductor chip | A
t hrough t Bdaites @fat ifRF f44aRME and: it HeE Bt Wi brarered eelil BBR hlper ed and
secured to the surface of the other 1 seniconq$ctor chip 1B via the
i nsul at i n§*f FCRPE L dif We FeFuSERPHA: ndiS, CYHE I gPal EPropagat i on speed
of the | ead i ncr es,,. and t i d | C 0, exhi bits inproved
e%s %rr?ngt%gs to Fl%:etl%.%yse{gﬁp% lh?é)éeiggflrhl%%t]o?a%

electric ERardcte Ics. e “‘case of t'he semcon hip 1 in which

the exter %%lttle nt @Hd N BP A K %@tiﬁ{@r&ﬁt{@édpor“ on on the

surface thereof, the branch | eads or tthe ends of the [eads 2 nust be

ext ended peat ibast be eard nalageordt iten wWie e semeantuet or chip 1, resulting
in an increase in the area where the |leads 2 are opposed to 20 the surface
of the sem conOhet dnsalligrihg Ifiilitheé siesmscormduciortldevbwask 10 enpl oyi ng t he
LCC structure, therefore, it is inportant to stack the two sem conductor
ghi ps 1 oRBTépses ie theh&inst posttaicn whier ©f R oaetkernth fbead of the two

sem conductor chips 3 0 MAC? ?00Z i 25 are qpposed to each other. 30
MAR ?007. 3841 F%§§h§$ﬂ8§ethEhSnBu§eHFEoiﬁﬁéFoP G 1A CFTE T ot her

10 with the fixed lead secured to the circuit-forming
surface of the semiconductor chip 1A, and the
insulating film 6 is stuck to the back surface of the
fixed lead.

Referring to Fig. 5, the lead frame LF2 includes

15 a plurality of leads 4, four bus bar leads 5 and two
support leads 9B arranged in a region defined by a
frame 12. The plurality of leads 4 are divided into

) two groups of leads. The leads 4 of one group are
arranged in the direction of extension of the frame 12

20 which is opposed to one long side of the semiconductor
chip (1B). The leads 4 of the other group are
arranged in the direction of extension of the frame 12
which is opposed to the other long side of the
semiconductor chip (1B). The four bus bar leads 5

25 extend in the direction of the long side of the



sem conductor chip 1B are stacked one upon the other in a state V\:B?L@Ar @
back surfaces thereof are in contact with each other, there exist '{_) @l
between 5 the two semi conductor chips 1, and the thickness of the resin
nold 8 can be further decreased correspondingly. As a result, the thickness
of the sem conductor device 10 can 2e-further decreased. (3) The lead 2 has
two branch | eads (3A, 4A) branched™107in the up-and-down direction in the
resin nmold 8, the one branch | ead 3A being constituted by a first portion
3A1 which extends on the circuit-form ng surface 1Al of the one

sem conductor chip | A traversing the one side thereof and to which the wire
15 7 i s semieconcactarseddpd (Ad)t,i emd3AZ ebenttfgmanedesitir stheorti on 3A1
toward the back surface of the one sem conductor chip |A and a third
portion 3A3dsedt arren@nct ke $deorddI5dr St VAN 4R FtaEe curdi de of the
one sem conductor chip | A _and the other br ancg | ead 20 4A being

const it uk@8thF LA 96 PLt Yh&r tiede S8BT ARNGERT et eRdE WS FEBRIOTEui t - f or mi ng
surface iBl of .the ot her, semt(é%n?vslicé 0 chift}cf%B trz’;\versi ng,the one side

)
t her eof &f@%F0 FhiPER RS SHE e oihScted S Ko cRPHT tF9n 382 bent

fromthe fr §hoRQr GiiQRs3dk Lowaldliie nf RIGK S f the ot her
sen‘in%:ondﬁgtorhgﬁi p 1lH, sand a § (I)nlMAg 7002 -42 tl{]iaflgagorti on 3B3 so bent

fromthe secondep@niiran i3B2 oFs lle@dse 4s Ry RATRA uddte Khite portion 3A3 of
the one branch |l ead 3A. The third portion 3A3 of the one branch lead 3Ais
i nt egr at edterrnblt Aeagst ewisdled eddh3Bh® |rec itro & lendutlse de from the resin

nmold 8, and the_third portion 4A3 of the other branch |ead 4A is joined at
its end ¥*t8TPRE A6GCEspaeH &°F 3IBE Sutese sdfefalthears® Melds therefore

possi ble_to_el.ectrically connect the leads 2 .tq the external 10 term nals
BP of tnt REUSBEcONBTEFS Fa RO thern b Tean, ¢ A8 HAGR bho upon the of her
th t he C heregls arep Q : 4 he external
IezidO 3B Egg Elﬁgggggﬁfﬁoﬁegoﬁt ?nug%sa\?\ln%%%%%e&?%%ﬁ? oﬁnr%l% and bent
toward 12t haretbar theargl bead 4A,. making it possible to suppress the
deterioration of the junction portion where the end Y of the third portion
4A3 of the bra@hehektadndA ileadsi oddthe tphenaddttyparf ileeedBl4 of the external

| ead 3B. 20 %5) The end of the first portion 3Al1 of the one branch | ead 3A
i s di spo3&8 Aeamedhdnert EPARE béVARFaPoBE ¥ nePhtPAelehtral portion of

Lhe o CHLLRRILAR SULTRag 1AL OLlhe A SEot oy et p, LA and e

neafs t heegxbehnal 1£8681 B8l of The' abcvetmenmt3ioned leads 3.
Among the plurality of leads 4, most of leads 4 are
constituted as branch leads 4A. Each branch lead 4A
is constituted in the same manner as the one shown in
Fig. 3, i.e., constituted by a first portion 4Al, a

20 second portion 4A2 and a third portion 4A3. The
branch lead 4A is so bent that the first portion 4al
traverses the circuit-forming surface 1Bl of the
semiconductor chip 1B and is positioned on the
circuit~forming surface 1Bl of the semiconductor chip

25 1B, and the back surface of the third portion 3B3 is



BP formed at the central portion of the circuitform ng surface %g@g§a7®ge
~other sem conductor chip 1B. Therefore, the length of the wires .
shortened conpared with that of when the ends of the 5 | eads arranged on
the outer side of the of the sem conguctor chip are connected through wres
to the external termnals forned at”thé central portion of ' the
circuit-formng surface of the sem conductor chip. At the tinme of formng
the resin nold 8 by injecting 10 under pressure the resin into the cavity
21 of the nold 20, therefore, the wires are prevented from bei ng def orned
though the resin is injected under pressure. This prevents the nutually

adj acent ' rpss Yt fopedbesngosher fieshcuwitadthantache saerflacendifct or devi ces
10 can 15 be produced with a high yield. (6) In the process for producing

t he seni comelus¢micderdiuctotOchihelBeni conductor chip |Ais secured to the

| ead frame LF1 by adhering and securing the first portion 3Al of the branch
| ead 3A and t hBhé¢j kedd| éaameolbE thefpiBeBaPY| sadlisctdnghe diladuit - f or mi ng

surface 1Al of the sem conductor chip | A Theref%%e, t he sem conductor chip
A is stabt3chePtr byOF n8*PBRYST r afefRR. (EGPTReFHSre,(Mine addMYconduct or

chip B is_secure he_ | ead frape 2. by, adhering and securing 25 the
firsé por?fcﬁP%Bﬁ o%e?hegﬁrgngﬁpngdahipghdt?hg%c“}%g PFX%@ | ead of the bus
bar | ead t § L GUi o, 1 f; of the

cami condEiess o A %e?lé?f)%@j FPER SOpELRG-unLAca %%%5 is stably held

by the | gpgkféameah&?. tA6np s€6Ybétihhetpesihienrnafl tleagd sem conduct or
chip is prevented frombeing deviated in the step of bonding and the

sem conduymxtoriais psf atkeplexésat €dtbrprnessnitngmdahi.while the | ead franmes are
' being conveyed, making it possible to produce the sem conductor devices
10 with a hi gitig elmsulating OpbR foLft SRYCKhEOs&decaglct or device 10 on

t he unting_substrate 16.of the electronic _apparatus 15, the nenory
cap&gfty Bt ?&Fe?%c??%n?&rﬁbpa?ﬁfﬁgn1%Aéaﬂfbggﬁogﬁﬁéﬁ%wﬂFﬁ t increasing
the area t I sqgﬁgr ouMg h -prnti oned

enbodi nmen 'degﬁr%\j\n%r}%\ﬂ%]% ‘an exﬁpﬁeeb]a\?ﬁwlr]égagﬂeye%ﬁéYf%?ggﬁgt ird portion

4A3 of theidy aned feadadfeis $0b0L8at Oot BRe 9L cRAkLireRn3BY of the external
lead 3B, it is also possible, as shown in Fig. 10 (sectional view) to join

t he end Swffafe tde thersepbednducdds ohipheshr andhthead 4A to the third

portion 3A3 of the branch lead 3Ain the resin nold 8. In this case, after
t he step Hiswaidging fhimw rés, sthekt berthpobersns3agase e theanch | ead 3A
and_the third portion 4A3 of the branch | ead 4A are 25 superposed one upon
t he 16t herf1%£Ho¥%3dn of the side 3 0 MAR 2002 - 45 of the tie bar is so

fﬁg :Eﬁ dt he treh POLLT OR: 443, PTe L AR PLRDCH ! €AY donREERMGERorter than

chip and the leads are electrically connected together

) through electrically conductive wires, the lead frames
LF]l and LF2 are used in a state where the back

20 surfaces are mated with each other, as will be

described later in detail. Therefore, the leads 3 on
the left side in Fig. 4 are so arranged that the
portions (superposed portions) near the tie bars are
superposed on the portions (superpoéed portions) near

25 the tie bars of the leads 4 of the right side in Fig.



portion 3A3 of the branch lead 3A and, then, the end of the thi¥XlMpbI¥1 on
«4A3 of the branch lead 4A is 5 joined to the third portion 3A3 of the
branch | ead 3A before the step of formng the resin nold 8. As descri bed
above, the end of the thixd portion 4A3 of the branch lead 4A is joined to
the third portion 3A3 of the branch Iead 3Ain the resin nold 8. That is,
10 the end Y of the third portion 4A3 of the branch |l ead 4A exists in the
resin nmold, making it possible to decrease the interface regi on between the
resin nold 8 and the lead 2 led fromthe resin nold 8 and, hence, to
decrease the area of the noisture path. 15 Accordingly, the sem conductor
devi ce 20s pxéndi tsei beaéasddoneshet anghtagdidesb ft e ghumi dirtey.solhi s

enbodi ment dealt with is an exanple where | the branch | ead 3A and the
branch | eaxrdrgedethadhetbd podtsesar ¢duperpheesupbatdéonsf) miearsen conduct or
chip 20 I A and of the sem conductor chip 1B.through the insulating filnms 6.
However, the biankarseate3punairefedbpanthel padtiAngayass &diter ed and
secured by using an_insulatin adhesivenigent. In this case, the gaps are

decr easedtbet heh ?ﬁetgﬁr%ﬁéégof PhetB8niEohdGrs: 185 Fdfi-p I-A and t he

bran | ead 3A.and beiween, {h rfac .3 0 R_?0Q1 -4~ of the
sem onductorpgﬁf "1 gn@ePh%gb$§n8ﬁ°$%55§2AF%%cggpﬂfﬁgﬂyf%fﬁé t hi ckness of

t he resi 81 hsS reas p {,n t thickness of the
e conduit ot dent caTh Fe R arther Tear csad 5 e Snpoditien deal t wi th

s an exappterMbese vhewexteigal 71 eadeBbbahlt beeckead famame LF1 and the
branch | ead 4A of the lead frame LF2 are joined together after the resin

mol d 8 wassdentkal goetjiongt aod, Fhowedel perapebe ioeesitead off taay t he step of
bonding the 10 wires. In this case, the lead franmes can be easily conveyed
after theesseptsdloppdtagnihe wires. Furthernore, the enbodi nent dealt with
is an exanple where the back surfaces of the two sem cgonductor chips 1 are

contidcted to eBthSbt hBRE 180 HBFRYEPPIRRECHaER 1B (dfes 181 h@% wo
o cOnUNELR! S5 TRY B RO GEEH 208 SSRM Sl ORI 20 achestve
each otheip; tf€own in Fig. 4 and the lead frame LF2 shown in
Fig. 5 are prepared.
Next, one semiconductor chip 1A is secured to the
15 lead frame LF1l and the other semiconductor chip 1B is
secured to the lead frame LF2. The semiconductor chip
1A is secured to the lead frame LF1l by adhering and
' securing the first portions 3Al of the branch leads 3Aa
which are the internal leads of the leads 3 and the
20 fixed leads integral with the bus bar leads 5 to the
circuit-forming surface 1Al which is the front surface
out of the front surface and the back surface of the
semiconductor chip 1A, via the insulating film 6. The

semiconductor chip 1B is secured to the lead frame LF2

25 by adhering and securing the first portions 4Al of the



| ead frames can be easily conveyed in the process of 20 productﬁ@ﬁMRzmz
Enbodinent 2. Fig. 11 is a plan view illustrating a state where the upper
part is removed fromthe resin nold of the 25 sem conductor device of an
enbodi ment of the present 3 0 MAR 2002 - 47 invention, Fig. 12 is a
bottomview illustrating a state whe@ijjmalomer part is renoved fromthe
resin nmold of the semiconductor device, and Fig. 13 is a sectional view cut
along line B-Bin Fig. 11. 5 As shown in Figs. 11, 12 and 13, the

sem conductor device 30 of this enbodi nent has nearly the sane constitution
as that of the above-nentioned enbodi ment 1. The constitution of this

enbodi neng. i i Nty Af h b - i d i in the 10
brifictl flfe%'a%h ua :@ﬁ‘cihh%r% %f% NRAdeRad 1ehnd cﬁen&%é

foll ow ng respects. , e tip facing portion of ranch | ead 3A,
faci ng thgegisCUi bnlORHeNG iStedf aeRabAlneleqirte serrcalIchoy ¥ p 1A has a
t hi ckness smaller than that of the other portions. Resides, the bus bar

| ead 5 inpeguat adtei et e dendneifotmingad uiXahas 1B Weareaseds t hi ckness |i ke
the tip facing portion of the branch lead 3A that is facing the chip.

Furt her notee tthrenti gufrdeiceg qudr tiforthef firbatbsandtadeathdl i facing t he
circuit-form ng surface 1B1 of the sem conductor chip 1B, has a thickness
snal | 2r thagk2gurhece: Rér thér SiedrsondyrésFe chitthd Bus dvarthead 5 int egrat ed
with the branch l.ead 4A has a decreased thickness like the tip facing -
portion anFHgaﬁﬁgﬁcﬁlP@a "4A. Furthernore, this enbodinent is different

from25 the abqﬁgigggtgqg%g g o@kggg% %uEQc&h%?jg?%#ﬁQﬁition 3 0 MA?

?00? - 48 of ¢ bar "I'ead 5 is offset, sot e gap between the

¢ircuit-fgephraasebl age 1IAbOfrbEhe 367 e9NAEnididhd Aand the bus bar
| ead 5 becones smaller than the gap between the circuit-formng 5 surface

1Al of theheediiecendpotrarions 3alAcZndhiehdriamamcl daated A arMbrgdover, the
position of the bus bar .
10 fixed leads of the bus bar leads 5 to the circuit-~
forming surface 1Al of the semiconductor chip 1A.
Therefore, the semiconductor chip 1A is stably held by
the lead frame LFl. Moreover, the semiconductor chip
1B is secured to the lead frame LF2 by adhering and
15 securing the first portions 4Al1 of the branch leads 4A
and the fixed leads of the bus bar leads 5 to the
circuit-forming surface 1Bl of the semiconductor chip
: 1B. Therefore, the semiconductor chip 1B is stably
held by the lead frame LF2.
20 Next, in the lead frame LF1l, the external
terminals BP of the semiconductor chip 1A are
electrically connected to the ends of the first
portions 3Al of the branch leads 3A and to the fixed
leads of the bus bar leads 5 through the electrically

25 conductive wires 7. In the lead frame LF2, the



Lead 5 is offset, so that the gap between the circuitform ng surface 1Hl of
t he Sem conductor chip 1H and the bus bar | ead 5 becones snalhﬁi,ghﬂm t he
gap 10 between the circuit-form ng surface 1B1 of the sem con ? %ip 1B
and the branch | ead 4A. The thicknesses of the branch | ead 3A facing the
chip and the thickness of the bus baB3l-ead 5 integrated with the branch

PR

| ead 3A are decreased by 15 subjectifig The back surfaces thereof to

hal f-etching at the stage of the lead frame. Fig. 14 is a plan view of the
| ead frame used i~ the process for | producing the sem conductor device 30
of this enbodi nent, wherein the Lead portions subjected to the 20

haft-etching are dotted I e &hi knesses_of tg %ranch Ie 4A facing the
chip and ?ﬁgeFH?&kﬁ8§§lBF £he bag gg? PERY B AHE afaF@& &%fe branch

| ead 4A d t Kk th ft

nal 1 - ot chP Rt SE-Ge the S ga ER Hasheag i ant R s e e plan 3 0

MAf ~ 200 heg&oghghg Lgad frage yged Bntbh r g&ﬁifor produci ng
the sem c %ﬂﬁé%%g é§V|ce 30 of t this errbodlmantn whergﬁ% ?ﬁé ead portions

subj ect edy t9ak herheht- shehbag aé@deostedroEgﬂIthléU%lléa:rtzli%%fiﬁr integrated
with the branch lead 3A is offset by bending a portion where the branch

| ead 3A andndbet bus barekedd Rarthe miogesated togeibemadadolty bendi ng a
portion where the bus bar lead 5 is integrated with the ffixed lead that is
10 i nt egrfeedevpmhlehegbld bAR)| whges: FT#?h%*ﬁ@ﬁearﬁhbobd§dbar | ead 5

integrated with the branch _|ead 4A is offset hendi n portion where the
branch | 3% 4%95nﬂx?%3?ﬁus hﬁ?m?ﬁaﬂpgeﬁféOPnPQéF&PQduF her and by bend a

portion w@fé% égﬁhgui %gtkggd 5 is integrated 15 with the fixed | ead that

is integr | ead 5. The bending is effected after the
above nentionegyhgh{setebhNOenén106d8T 3t 9rPERECA NG 1SR t Gl reui t between

the10 are so bent that the first portions 3Al1 which are the
branch leads 3A of the internal leads are positioned
on the circuit-forming surface 1Al of the _
semiconductor chip 1A and that the back surfaces of
the third portions 3A3 which are the branch leads 3A

15 of the internal leads are flush with the back surface
of the semiconductor chip 1A. 2As shown in Fig. 6(A),
therefore, the back surface of the semiconductor chip
1A and the back surfaces of the third portions 3A3 of
the branch leads 3A can be brought into direct contact

20 with a heat stage HS. Accordingly, the heat of the
heat stage HS is effectively conducted to the
semiconductor chip 1A and to the branch leads 33,
enabling the external terminals BP of the

semiconductor chip 1A to be reliably connected to the

25 leads 3 of the lead frame LFl through the wires 7.



end of the sem conductor chip I A and the branch lead 20 3A and to grq@ﬁqhm
the short circuit between the end of the sem conductor chip 1B and-*t :
branch | ead 4A, the branch |l ead 3A and the branch |l ead ~4A are hal f-etched
so that the steps forned by hal f-etching my be | ocated on the outside of
the ends of the 25 semi conductor chi-p4 A and of the semi conductor chip 3
0 I ~AR 700Z -56 IB. In the sem conductor device 30 of this enbodi ment as
descri bed above, the back surfaces of the branch | ead 3A and of the branch
| ead 4A are subjected to the 5 half-etching, the tip facing portion of the
t hi ckness of the branch |ead 3A, facing the circuit-form ng surface 1Al of

the sem conduct i dbp | Sras{Saned copared- y8 th Lpecpiher portions,
and the thickng§£1ﬁﬂ% t%pl%hgﬁng portion of the %ranch ?ead 4A, facing 10

the circuiledforepdie s age 1Bl Kind hensemroneues 1 p&ht Pod B, 448 decreased
conpared with the other portions, in order to decrease the thickness of the

resin nmol ¢h8 con dde e drdndormgais K fat et HAliwf et el seaagéonduct or chi p
| A and to decrease the thickness of |5 the resin nold 8 on the
circuit-fers ppsiriasd kBl tOfe tdier seti-cothiciorsehfpcdBlBltofs therefore
possi bl e to decrease the thickness of the resin nold 8 correspondingly. As
a reshBlt, thige SEHiQAEEE DT FHe ddhiadbhdutdtort R VIPREK 3DUEBACSE furt her

decreased. 20 Furtherpore, the posjtion . of_the bus bar |ead is offset, so
that the Qdp W& 4T§P%ﬁ%Qﬁﬁté#inWﬁﬁﬁfsﬁﬁ?é&%glﬁﬁa%ﬁhtﬂ%agﬁniconductor

ohi p 1A ad e Jus hareead f Reeolms. STl ofs thapnihg,ap betueen (e

circuit-formng surface sem conduct or A and the branch

l'ead 3A apdr MR A6 tidesAPSddidittos8 chiYNR FO0As Show! fhe bus bar |ead

5 is offset, so that the gap between the circuit-form ng surface 1Bl of the
sem conduGtier. &y 1BRlexkidee bushdaradleahSfameomestisenl | er than the gap
between the circuit-formng
10 semiconductor chip 1B and the back surfaces of the
third portions 3B3 of the branch leads 3B can be
brought into direct contact with the heat stag; HS.
Accordingly, the heat of the heat stage HS is
effectively conducted to the semiconductor chip 1B and
15 to the branch leads 3B, enabling the external
terminals BP of the semiconductor chip 1B to be
reliably connected to the leads 4 of the lead frame
LF2 through the wires 7.
In this step, furthermore, the ends of the first
20 portions 3Al of the branch leads 3A are arranged near
the external terminals BP formed at the central
portion of the circuit-forming surface 1Al of the
semiconductor chip 1A. Therefore, the length of the

wires 7 can be shortened compared with that of when

25 the ends of the leads arranged on the outer side of



5 surface 1Bl of the sem conductor chip 1B and the branch | ead ﬁﬁh
Accordingly, the position of the surfaces (upper surfaces) of t B%ﬁlwér

| eads 5 is | owered and, hence, the height of |oops of the wires 7 junping
over the bus bar lead 5 can be |lowered 10 correspondi ngly, making it
possi bl e to decrease the thickness of3%the resin nold 8. As a result, the

t hi ckness of the sem conductor device 30 can be further decreased. The back
surfaces (lower surfaces) of the bus bar 15 lead 5 integrated with the
branch | ead 3A and of the bus bar lead 5 integrated with the branch | ead 4A
are subjected to half-etching to,decrease the thickness of ' the bus bar

oads 5 aade NeReen e ease Lhe elbaeloauy e tepbus,bar | eads 5.

Accor di ngly, osition of the surfaces of the eads 5 is

further | uergdaikheheicghtatofnehe cn@oRs QodtheMd€stife j UMPI Ng over the
bus bar leads 5 is |lowered, and the thickness of the sem conductor device

30 is furthecudecreanddg 2urkaeegh it heeenkadiomiudesnt tcniph is an exanpl e

30M417002 -sZ where the back surfaces of the branch | eads (3A, 4A) and of

t he bus bahrbegis thewerieresubj ected to the halfetching, it is also possible

to subject the front surfaces of the branch |eads (3A, 4A) and of the bus 5
bar | &ads 5 toIRathist cfiery. fRgtheamesice, W WS Hef eiivedf hest dealt with

is an exanpl e where _the back surfaces of the branch |eads (3A, 4A) and of
the bus bRPTEERAS 4Aterd §§Pﬁi E’Etaé‘&%t iefdﬁhg%aﬁ-‘?% &Y t he2Bt chi ng needs

not be Ili %tee%xtt L t&%rﬂﬁlnfa' et ‘?%lr ﬁ%ldy'atf%oediégrg{ Ia}3TlenFi g. 16 is a

sectiona! V|eM{o%r$%e sem conadctor “device of an emb ent 3 of phe
present i BueRtibANorl2naNd iFlcditlfcrmidgPehiadd Vs vigw {héustrating an

essential "portion of the sem conductor "devi ce.
semiconductor chip 1B. Therefore, the length of the
10 wires 7 can be shortened compared with that of when
the ends of the leads arranged on the outer side of
the semiconductor chip are connected to the external
terminals formed at the central portion of the
circuit-forming surface of the semiconductor chip
15 through the wires.
The external terminals BP of the semiconductor
chip 1A are connected to the branch leads 3A through
the wires 7 jumping over the bus bar leads 5.
Furthermore, the external terminals BP of the
20 semiconductor chip 1B are connected to the branch
leads 4A through the wires 7 jumping over the bus bar
leads 5.
The external terminals BP of the semiconductor

chip 1A are connected to the branch leads 3A through

25 the wires 7 by reverse bonding in such a way that the



3.0 MAR 7002

Referring to Figs. 16 and 17, the sem conductor device 40 of this

enbodi nent is constituted by the resin nold 8 two sem conductor chips 1
positioned in 20 the resin nold 8 and having external term nals HP arranged
on the circuit-form ng surfaces which are the front surfaces, and | eads 2
extending fromthe inside to the out8bde of the resin nold 8. Each |lead 2
is branched in the up-and-down diréction in the resin 25 nold 8 and has two
branch | eads (3A, 4A) that are 3 0 MAR ?.002 - SJ bent. The one branch

| ead 3A is adhered and secured to the circuit-form ng surface 1Al which is
the front surface of the one sem conductor chip A via the insulating film
6, and isvelrest i aald ¥ ateRnaqhed dversedhe it efdiied®erys nele BP on the
circuit-formng surface 1A1. The other branch |lead 4A is adhered and

secur ed t aohhectiibauictt- froramiaxy eswraflaceriBhadfs tHe @f here sem conductor chip
1B via the insulating film®6, and is electrically connected to the external
term nal $emBRopduchercichdl t18 drarithg durafngde 1ERIds APe- one branch | ead 3A
and the other branch | ead 4A are stacked in the up-and-down direction

i n~t he resin niP#ty. thiee besk srgfaresead IR sleﬁig iR Ik si de of 15 the

nol d t t th th t |, | 3 ichis f d
S e T S I Sl T
lis led g'&gg‘g%%‘ de 0 ne rreglﬁ? B aRkd 8 ’l BN 'a[HcF Atgdew th the

Q
ext er nal whi ch |s Olnasur e- nount s ape, e.g., in a

gul I - wi ngoﬁhaﬁese}meo%h%rtw cngad 13B agrd nta&%dex&ﬁmaéa&rea&m&are arranged
in parallel in the direction of the wwdth of the |eads in a regi on where

tthey are benthis eh&odimenitng thieapackTBus,fades ext erthmlodead 3B i ntegrated
25 with the branch |ead 3A and the external |ead 4B 3 0 MAR 2002 -54

i nt egr at eBeMLIEANEHNEtOrandi P ddd a0 Qfe the SIFET ISPPAWMIRITIR the

di recélon of the wwdth of the | eads thereby to con te the_external

| eads¥ of FHEP| dBdETS. PFREGSTOIET FENERECS %’zﬂt% %B ft}fﬁrt héB&t ernal 5

ey T R e SRR
semiconductor chip 1B are kept in contact with each
other due to the resilient forces of the branch leads
3A (leads 3) and of the branch leads 4A (leads 4). In
15 this embodiment, furthermore, the external leads of
the leads 4 are shorter ﬁhan the external leads 3B of
the leads 3. Therefore, the back surfaces (abut
] surfaces) of the external leads 3B are exposed beyond
the ends Y of the third portions 4A3 of the branch
20 leads 4A.
Referring next to Fig. 7, the lead frames LF1l and
LF2 are disposed between a top force 20A and a bottom
force 20B of a mold 20 in a state where the lead

frames LF1 and LF2 are superposed one upon the other.

25 The semiconductor chip 1A, semiconducter chip 1B,



substrate. In the process for producing the sem conductor device ﬁ&ﬂ%R
therefore, the step of joining the external |ead 3B and the external 4&@@
4B 10 can be omtted and, hence, the nunber of steps for producing the

sem conductor device 40 can be decreased correspondi ngly. The sem conduct or
device 40 is produced by a process by’using the lead frame LF1 shown in

Fig. 18 15 (plan view of an essential portion) and the lead frane LF2 shown
in Fig. 19 (plan view of an essential portion). The external |ead 3B of the
| ead frame LF1 i and the external |lead 4B of the lead frane LF2 have narrow
wi dths so that they will not be overlapped with 20 each ot her when the back
surfaces ofratdeh lleadsf Baneddahkhaneads? 4av,e swdpesk Tdudacyn pt her. Upon
mati ng the back surfaces of the lead franes LF1 and LF2 with each ot her

and upon Béndiang thigeexticaral areactgd®® dmd at ke veixtyerdial fdweed 48,1 s such a
way as to be arranged 25 in parallel in the-direction of the width of the

| eads  3thevARP2@@ZCce 29A PRd RBsh MR LoByifoFca RAR f eciormeldt he | eads 2
constituted by_the external IeadsRSB and the external |eads 4B arranged in
paral | el #Q-théRdFRett FbfPof thRe®Rfat b Bf tHhE FBade POTtioNSe | ead frane

LFl of this-.e pent i ke.in . the ahove-nenti.oned. enbodi ment 2, the

posi t%on 3?‘3t Hoie}ogll}se g}granlcléa egdlssﬁg‘f %sreet Pg% lttl‘?ﬁn%%eorba Dt WERN t he
circuit-fQnng ssyhlacgysA) of the sem conductor chip | A and the bus bar
|l ead 5 may be smaller than"the gap 10 between the circuit-form ng surface

1Al of the senyegRguet @eschi Asl Andedticde uhdairchdaath3A 1o thge | ead frane
LF2 of this enbodinent like in the above nentioned enbodi nent 2,

fiurt her nocey ittlye 2pogiromomhef polie olfus higamollda@ 06 tilsrafdisetheso t hat the gap
between 15 the circuit-form ng surface 1Bl of the sem conductor chip 1B and
t he bus biBPREAda8dnERenélennbrée tRafkNErebyaF et ideh Xe®iRircuit-form ng

surface 1B1.qf .t he.sen conductor. chi 1B and_the branch lLLead 4A. In this
enbotl? nenPLEkE i nf¥ h b%o@%?ﬂbn??%ngﬁnﬁﬁgeﬁﬁoagﬁeWPrfF h&3F anch | ead 3A

and the b!:@@ﬁhshﬁgggﬂédh?@p%%@ﬁt 2gt chilckresses, r\%ﬂé(eer{cf%t

abovenent i oned e I men owever, the back surfaces or the front

surfaces ehet heaBsanghahgad 3A and ehitkheshrnet lvaad 4A may be subjected
to half-etching so
semiconductor chip are connected to the external

terminals formed at the central portion on the

15 circuit-forming surface of the semiconductor chip
through the wires. Therefore, the deformation of
wires can be suppressed though the resin is injected

| under pressure. Moreover, the semiconductor chip 1A

is stably held by the lead frame LF1l, and the

20 semiconductor chip 1B is stably held by the lead frame
LF2. Therefore, the positions of the two
semiconductor chips 1 are prevented from being
deviated though the resin is injected into the cavity
21 under pressure.

25 In this step, furthermore, the two lead frames



25 that the tip facing portion of the branch | ead 3A, 3 0 MAR 2DOMAR 3]
facing the circuit-formng surface 1Al of the sem conductor chip | A wll
have a thickness smaller than that of the other portions and the tip facing
portion of the branch |ead 4A, facin% the circuit 5 form ng surface 1H1l of
the sem conductor chip 1B, will have3& -thi ckness smaller than that of the
ot her portions. Moreover, the back surfaces or the front surfaces of the
bus bar leads 5 nay be subjected to half-etching so that the bus bar | eads
5 will have a 10 decreased thickness like the tip facing portions of the
branch | eads (3A, 4A). Enbodi nent 4. This enbodi ment which is an exanple
where the Iorpjesent dpyenéla@npystpeptéednt@ondsenigoadyebee device of TSOP
type having a bidirectional |ead arrangenent structure will be descri bed.
Fig. 20 i swheept arheliewadtkustrhicedg arstmitcedheieht Bechppehepart is renoved
fromthe resin nold of the 20 sem conductor device of an enbodi nent 4 of
the present invBmionthé&ihealirames bl pri-D2edrel takenabungizost at e where
the I ower part is renoved fromthe resin nold of the sem conductor device,
Fig. 22 ishe qetd ol 3Rew 3utSPvhgi? iRkgc & i Rhei §0dsoY 8Ad Fig. 25 23
is a sectiqgnal_view cut _along, |ine . D-Din Fig. 19. 0_MAf ~ 2002 -s~ For
easy Conpretenston oﬁo{ﬁb°ﬁ§a$#%d%? th2 ?ﬁ%ﬁ?gt%ﬁad?i?ﬁ]%nﬁstaﬁitted in
Figs. 20 qﬂgﬂ%é%?ﬁgé?ﬁgwggithiggteg9%12ﬂeg@g ﬁg,e&ﬁgsggniconductor devi ce

50 of this e nt 1s constituted by stacking twd Sem conductor chips

1 one upoR Hdes OtdRrar Wy &hned erddiethé®] deth i fdhdesdm. idhe two
sem conductor chips 1 are stacked in a state ere
effected by, for example, seam welding using a laser
beam.
10 Next, the tie bars 11 connected to the leads 4
and the tie bars 11 ccnnected to the leads 3 are cut.
At this moment, the leads 4, i.e., the branch leads 42
are separated from the frame 12 of the lead frame LF2.
Next, plating is effected and, then, the leads 3
15 are cut from the frame 12 of the lead frame LFl.
Thereafter, the external leads 3B of the leads 3 are
formed in a surface-mount shape, e.g., formed in a
gull-wing shape. The external leads 3B are so bent
that the lead portions continuous with the root
20 portions (3Bl) thereof are positioned on the branch
leads 4A side.
Next, the support leads S9A are cut from the frame
12 of the lead frame LFl, and the support leads 9B are

cut from the frame 12 of the lead frame LF2. Then,

25 there are formed the leads 2 having two branch leads



- their back surfaces axe opposed to each other. The two senicongﬁgbﬂi
chips 1 are so forned as to 10 have the sane external size. Thou ?@zis
no particular limtation, the two sem conductor chips 1 have, for exanple,

a rectangul ar pl anar shape > |In each of the two sem conductor chips 1 are
constituted a synchronous DRAM (hereilfafter sinply 15 referred to as SDRAM
of 64 negabits, as a nenory circuit system to which signals are

i nput/output in synchronismw th the clock signals. A plurality of external
term nals (bonding pads) BP are fornmed along the long side of a rectangle
at 20 the central portion of the circuit-formng surface | Al which is the
front SUfB@@? Qfp, YOS SIRIA D NG GHQY dlhdud Hfrdde; dywo;seppeonduct or

chi ps 1. urthernDre a plurality of external termnals BP are formed al ong
the | ong iedd nofnca & &ctaanylexrindihry aemi alhegdoirid de ofo 25hé he
circuit-formng surface 1H1 which is the front 3 0 MAR 2002 -ss surface
of the ot bartsiem odndinet arescdm modut 8af Therkewdssdmrechrdudtoammeehi ps 1. The
circuit pattern of the SDRAM constituted in the one sem conductor chip | A

i s the safdeasamigondyicteow deydicteerld shomie ISDRAM<onst 12 Laredl 30 t he ot her
sem conductor chip 1B. Mreover, the external termnals HP are arranged on
the cPrcuit- foﬁnPﬁ§I§&PF§b€f1&fu§fqpﬁé?ﬁﬁ??ﬁﬁn%ﬁﬂ%ﬁﬁﬁQHc%%ﬁp |Ain the

same pattern.as t at of the xternal term.nals BP %af%ed on the

circuit-f rer‘ﬁlﬁ: fa‘?gg TeERs fedt & & ASF YL SRR ro%' B That is,
the two se | gagﬂg‘rﬁgorofcth%l%cl%%%%ltch%gizaa@%tﬁg s %&sgm%her e 1s no

parti cul ar mtation, the resin nol has, for exanple, a rettangular
pl anar 15askapeuif Blydrah by ghoweads FLignd agildn atidw) of | eads 52 axe

arranged on the outer sides of the two | ong opposing sides of the resin
nol d 8 al ong t Wethomyisi eepodiment wsaldietsemibddaisodd, arletdie plurality of
! 10 are obtained the following effects.
(1) The two semiconductor chips 1 are stacked one
upon the other in a state where thé back surfaces
thereof are opposed to each other, and the branch
leads (3A, 3B) do not exist Between the two
15 semiconductor chips 1. Therefore, the gap between the
two semiconductor chips 1 can be decreased, and the
thickness of the resin mold 8 can be decreased
! correspondingly. It is therefore possible to decrease
the thickness of the semiconductor device 10.
20 Moreover, the two branch leads (3A, 4A) do not
exist between the two semiconductor'chips 1.
Therefore, the stray capacitance produced relative to
the other semiconductor chip 1B is substantially

excluded from the stray capacitance (chip-lead

25 capacitance) added to the one branch lead 37, and the



| eads 52 extend fromthe inside to the outside of the 20 resin nold 8. The
group of leads on the right side showmn in Fig. 20 corresponds to td’u@ .\g{ up
of |eads of the left side shown in Fig. 21, and the group of |ea ‘?‘1 J

| eft side shown in Fig. 20 corresponds to the group of |eads of the right
side shown in Fig. 21. 25 Term nal nages are given to the plurality of 3
0 MAC Z002 -5~' leads 51 and of the pturality of |eads 52. A term nal Vcc
and a termnal VccQ are power source potential termnals fixed to a power
source potential (e.g., 5V). Atermnal vss and a term nal VssQ are
reference 5 potenti al term' nals ffixed to a reference potential (e.g., O

V). Aterg\ég%% Qggath_t% are ad% ar& ;dat a d nppd / put termnals. A

t erm nal erm nal ress input termnals. Atermnal CSis

a 10 chi ps%ﬁlll%tndtu%rt@'rn%lhlpb‘ltAerer Rl sRAD Hi% 18 y Q¥ ddi8ss Sidpbe termnal.
Aterminal CAS is a colum address strobe termnal. Atermnal WE is a

read/ writ enhenahhreyt eapardltandd qronipall daQVid st i drafenj nadddd Mo ar e

i nput/output mask termnals. Atermnal CLKis a 15 clock input termnal. A
term nal €KE bsherchbaekcéndlzlael tidy.m Hhakreforer nthal shiCays a free termnal.
The | ead 51 which is the termnal CLK and the | ead 51 which is the

terni hal . CABagitanseancied ite e dgashdrgdwhadl rigcttihen & ¥rection in which

the chips 20 are stacked) .in the resj m)qu 8 as shown in Fig. 22, and have
two brancA°t8ads €E§§A°n§4®ra\%%t}e§lde erré':dpéad’cq \Feef%Pr%et%ne branch

| ead 53A LaccQusLLUl €0 BY 2 i Sl RO SAL AL e gndpn (he

circuit-form ng sur e %0 seri con 3 0 MAR

2002 - 60 Eh@vqhgwgttﬂa% Qriqmslsdearfaf e Rineidrdfuni g sWe ace 1Al of the
one sem conductor chip’l A, a second portion 53A2 bent fromthe first

portion 53Aheiredanddt Bechaeld xuwr fthee surdace dihelmneotsss conductor chip | A

and a 5 third portion 53A3 bent fromthe second portion 53A2 toward the

out e¥0 si deenficondughersehiipodducticr tdie gnsalarhiad ifiskm foradmrP&3AL s
adhered and secured to the circuit-form ng surface~l Al of the sem conduct or

chip | A t REGHERI nAFFREAARERMY f FP R Blgﬁﬁg BRAPELLRE™M GPESSs P port i on 53A1

is di spos%g near tlae extr%rar%%s terrcrln n&l %Pnglc%%dlﬂé lrzo%% Péémﬁo at the

centr al por |on Of tﬁeCCI I Cul t' orm ng surrace e sem conduct or
chip I'A apfibstel %g&b%hl %1686 %%atr%ét@f‘rl%ﬂi‘éw' rherenal BP of the

sem conductor chip 15 | A through a wire

case of the semiconductor chip l in which the external

15 terminals BP are arranged at the central portion on
the surface thereof, the branch leads or the ends of
the leads 2 must be extended near to the central
portion of the semiconductor chip 1, resulting in an
increase in the area where the leads 2 are opposed to

20 the surface of the semiconductor chip 1. 1In the
semiconductor device 10 employing the LOC structure,
therefore, it is important to stack the two
semiconductor chips 1 one upon the other in a state

where the back surfaces of the two semiconductor chips

25 1 are opposed to each other.



The other branch lead 54A is constituted by a first portion 54Al tRatMAR 709
extends on the circuit-formng surface 1B1 of the other sem conductor chip
1B traversing the one side of the circuit-form ng surface 20 1B1 of the

ot her sem conductor chip 1B, a second portion 54A2 bent fromthe first
portion 54A1 toward the back surface gide of the other sem conductor chip
1B, and a third portion 54A3 bent f+rem-the second portion 54A2 in such a
way as to be superposed on the 25 third portion 53A3 of the one branch | ead
53A. The 30 MAR Z002 - @ ---- first portion 54Al is adhered and secured
to the circuit-formng surface 1B1 of the sem conductor chip 1B through the

insulating film The end of the first Egr i.on H54Al js .dispqsed near the
§ 3

. 6.
external 52{erniRaF BPS(SBE EFPiCoRFUFSP 4P e 44 %% on of the

[ it-f L Bl h ' d hi p,1B, d
Gl eotri caf FJ-CORBEL B FBLPhe®cRt Br RGP CLBRmOUE) BB bl i SF conduct or

hip i 1B.gh | 7 0 [ [ Al b h | ead
S3i s |oite TRecaularEe FROnPERE FAEFARE (*EEeNT 1%3 Arbgrat od with the

external [gadag8BvithechBhr dtROk! | €Re24ARXeL N DI hd QA P4A is joined

at its end to the root portion 53Ba of the external’ lead 53B, 15 and is

el ectsi cathy and semhaohdattyrconnpet ¢d ther ehe tHiatkness tdfe | ead 51 which
is the termnal CZK and the lead 51 which is. the term nal CAS are

el ectricathg reanrcmeddt 8 cha ket énntheredecaglasesBP of the two

sem conductor chips. 1, respectivq%g. 20 The |l ead 51 which is the term na
Vce, the FRaHSSRORALRBLYs thRe 3 &F%f Waf- \VeRe tReckrgds 8% ®hech are the

‘erminals_AO.to Al5 the |ead 51 which_.is th i nal he | ead 51
uni on 15 tRB-raPATREPEREREEER, 20, £n7Hs' TRkER S e nal Ve and the

| ead 51 Zfswﬂ ’fﬁ]aiﬁaeééezmé@ £ab %Encﬁrqe%alrgsaiatmt Qﬁad)SiH?alxﬁzrﬂé’d 3 0 MAR

2002 -& to'the lead 51 Ichis the term na K, and are electrically

connegt edi hothBeupxhganabwheaireat soBPiaf the resin mold 8, the

one branch lead 3A being constituted by a first
portion 3Al which extends on the circuit-forming
surface 1Al of the one semiconductor chip 1A
traversing the one side thereof and to which the wire

15 7 is connected, a second portion 3A2 bent from the
first portion 3Al toward the back surface of the one
semiconductor chip 1A, and a third portion 3A3 bent
from the second portion 3A2 toward the outside of the
one semiconductor chip 1A, and the other branch lead

20 42 being constituted by a first portion 3Bl which
extends on the circuit-forming surface 1Bl of the
other semiconductor chip 1B traversing the one side
thereof and to which the wire 7 is connected, a second
portion 3B2 bent from the first portion 3Bl toward the

25 back surface of the other semiconductor chip 1B, and a



the two semi conductor chips 1. Referring to Fig. 23, the lead 52 which is
the 5 terminal DQL1l is branched in the up-and-down direction (indtiAdHilEhe
chips are stacked) in the resin nold 8 so as to have two branch | eads (55A,
56A) that are bent. The one branch |l ead 55A is constituted by a first 10
portion 55A1 that extends on the cirddit-formng surface | A of the one

sem conductor chip | A traversing thé one side of the circuit-formng
surface 1Al of the one semi conductor chip | A, a~second portion 55A2 bent
fromthe first portion 55A1 toward the back surface 15 side of the one

sem conductor chip |A and a third portion 55A3 bent fromthe second
portion 55A2 toward the_outer side of the one sem conductor _.chip | A The

f
first porthERACBAITigNadRer 88 BRATsEEDF P BoSERENE POATEO 0P g surf ace

1A1 of th ' duct hi.p 20, ] A vi he _i | at,i filme6. Th d of
AL of thee oEI £OndUEtOreSPROLhA VB kDB BIULALARO I Lip . The end of
20) Tormegh at, PR RERLLA! AR IRl Ol AL cUhtshor gk nansubhace 1AL of the
sem conductor chip |A and’is electrically connected to the external 25

term nal BP, ofntheageghcondugteyrebed WAhhtaedRxdernd101MA8 23@D2 -E3 wire
7. Unlike the other branch | ead”54A of the lead 51 shown in Fig. 22, the

ot hers br aneh teaths6dutsifier fedmi tha skaps foad 8hi ehdt heefi rst portion
that extends 5 on the circuit-form ng surface 1B1 of the sem conductor chip
1B has beehnirénpeetdiofh&n3i ef the brherhbkreadh58Aaids 4@hiiefly constituted by
a | ead portion 56A2 that extends f"rrrmthe 'circuit-formng surface 1Bl

si de of tiRipeRertséhfcBRdUEt 5P ERFPTaIBL 1D°F&WaRd 3Bhe “Badkesur f ace si de

t hereof, and a |ea rg'on 6A3.\ icheésrgent frB the |l ead 56A2 in such a
way as toeﬁ%egﬁigrgﬁggd %h the %ix{hfﬁxw i BnP B5A3 g% F%e one branch | ead
S5A. electrically connect the leads 2 to the external
10 terminals BP of the two semiconductor chips 1 that are

so stacked one upon the other that the back surfaces

thereof are opposed to each other.

(4) The external lead 3B has a lead portion

continuous with the root portion 3Bl and bent toward
15 the other branch lead 4A, making it possible to

suppress the deterioration of the junction portion

where the end Y of the third portion 4A3 of the branch

lead 4A is joined to the root portion 3Bl of the

external lead 3B.
20 (5) The end of the first portion 3Al of the one

branch lead 3A is disposed near the'external terminal

BP formed at the central portion of the circuit-

forming surface 1Al of the one semiconductor chip 1A,

and the end of the first portion 4Al of the other

25 branch lead 4A is disposed near the external terminal



The third portion 55A1 of the branch | ead 55A is 15 integrated mﬁgf #ﬂ@
external lead 55B that is led to the outside fromthe resin m)ld3 .M 0

| ead portion 56A3 of the branch lead 56A is joined at its end to the root
portion 55B1 of the external lead 55H, and is 1 electrically and
mechani cal |y connected thereto. That 0 is, the lead 52 which is the
terminal DQL1l is not electrically connected to the external termnal HP of
t he other sem conductor chip 1B. The | eads 52 which are the term nals D@8
to DQLO, the |l eads 52 which are the termnals DQL2 to DQL5, and 25 the | ead
52 which is the termnal DQW, are 3 0 MAR 700Z -64 constituted simlarly

to the | égﬂm ik i Shd heetier M ngbr A4, obuthar eipelilectrical ly
to the e

connecte xternal termnals BP of the other sem conductor chip 1B.

Anong t hegd & 1 flad or Meef) BTl M5 S€he Sot het heemmpeendtbeckeathip2 which is the
termnal VccQin the |lead arrangenent of the left side in Fig. 20 and the

| ead 52 wis ch Therefertegr mhwallevisg@ iaf thiee Ivelatear T angeneat of the left side
in Fig. 20, are ,| constituted sinilarl¥ to the lead 52 which is the 10
term nal $utened ceoepavord ef ek rikat | 9L cohpectig epdshefexier nal termnal s

BP of the other sem conductor chip 1B.. eferring tg Fig. 23, the lead 52
whi ci i s 1$RAS AT IRAeDER i S oramtfedcS+9et e BPafd- 48%n direction 15 (in

10 {0 LS AU 20K LD HIREE0LR TBLE. 85,38 2E0RLE L0 branh
oo STy e, S poec ek ot SinkeafopBpt in 22 5 shape [ 1o
the sem conWluetbuit-forming surface of the semiconductor chip.
At the time of forming the resin mold 8 by injecting
10 under pressure the resin into the cavity 21 of the
mold 20, therefore, the wires are prevented from being
deformed though the resin is injected under préssure.
This prevents the mutually adjacent wires 7 from being
short-circuited, and the semiconductor devices 10 can
15 be produced with a high yield.
(6) 1In the process for producing the semiconductor
device 10, the semiconductor chip 1A is secured to the
lead frame LF1 by adhering and securing the first
portion 3Al of the branch lead 3A and the fixed lead
20 of the bus bar lead 5 to the circuit-forming surface
1Al of the semiconductor chip 1lA. Therefore, the
semiconductor chip 1A is stably held by the lead frame
LFl. Furthermore, the semiconductof chip 1B is

secured to the lead frame LF2 by adhering and securing

25 the first portion 4Al of the branch lead 4A and the



chip,Ais renoved. That is, the branch lead 57A is chiefly cgp§&WhM§ed by
-»a lead portion 57A2 that extends fromthe side of the circuit- 1
surface 25 1A1 of the one sem conductor chip | A toward the back 3 0 MAR
7002 surface side thereof, and a | ead portion 57A3 that is bent fromthe
| ead 57A2 toward the outer side of rﬁ@;pne sem conductor chip | A The other
branch lead 58A is constituted by a 5 first portion 58Al1 that extends on
the circuit-form ng surface 1B of the other sem conductor chip 1B
traversing the one side of the circuit-formng surface --., 1Bl of the
ot her sem conduot, o~.chip 1B, a second portion 58A2 bent fromthe first

portion 53AL 4 ovardl JP dhe hieckosurfase side ofetde-of her sem conduct or
chip 1H, and a third portion 58A3 bent fromthe second portion 58A2 in such

a way as ffinpind U Pasedi on dhech@ageididic &ARipt fig, one branch | ead
57A. The first portion 58A1 is adhered and secured to the 15

ci rcuit - frovgfefprsa)r faoe ddiliodndietsendlegndiEtios staplyithébdaowgh the
insulating film®6. The end of the first portion 58Al is disposed near the
ext er nal ther lieeal BRMfeo L. athst ke resmtltal ther piositafont lef ditrecui t - f or mi ng
surface 1B1 of the sem conductor chip 20 1B, and is electrically connected
to the esEEiFANIUGTRAhANBP IS Piepted)iym thpingdevhatedotnchi p 1B

t hrough an el ectricall onductjve wire 7. The |ead portion 57A1 of the
branch | &&¢ $7KR sofrﬁcéﬁf’aﬁ%oa rﬁl? HESG YT et 59 #E8 to the 25

out si de E%@eh@%d%@rfior? ol V;}pi'lred el tieoa[}?]S% s3 MAR 200'L ~6_

of the branch | ead ed at 1tTs end to e T00 p%r ion 57B1 of the

ext er nal 8 2hv J mepd ri€ad s ANk nechaseadd yegennect ed thereto.
That is, thelead 5Z that is the terminal 4 is not 5 electrically

connect ed emd ddiRiwdcds v icam IalwiBih of High onge ke conductor chip 1B. The
| eads 52 which are the termnals DQO to DB,

10 (7) Upon mounting the semiconductor device 10 on the
mounting substrate 16 of the electronic apparatus 15,
the memory capacity of the electronic apparatus 15 can
be doubled without increasing the area of the mounting
substrate 16.

15 Though the above-mentioned embodiment dealt with
in an example where the end Y of the third portion 4A3
of the branch lead 4A is joined to the root portion
3Bl of the external lead 3B, it is also possible, as
shown in Fig. 10 (sectional view) to join the end Y of

20 the third portion 4A3 of the branch lead 4A to the
third portion 3A3 of the branch lead 3A in the resin
mold 8. In this case, after the step of bonding the
wires, the third portion 3A3 of the branch lead 3A and
the third portion 4A3 of the branch lead 4A are

25 superposed one upon the other, a portion of the side



the leads 52 which are the terminals DQb to DQ7, and the |ead 52 MiRiy

~the termnal DQWJ, are 10 constituted simlarly to the lead 52 which I's the
term nal D4, but are not electrically connected to the external termnals
BP of the one sem conductor chip | A fsm)ng the termnals vccQ and vssQ the
lead 52 which is the termnal VccQ.inm-the | ead arrangenment 15 of the right
side in Fig. 19 and the lead 52 which is the termnal VssQin the |ead
arrangenment of the right side in Fig. 19 are constituted simlarly to the

|l ead 52 which is the termnal D, but are not electrically connected to
the external termnals BP of the other 20 sem conductor chip 1B. The one

branch | ead 634 pictbgr! €3dsdlcwhi ehat sthhecherai pakcYes and toh:e one branch
| ead 53A of the lead 51 which is the terninal, Vss, extend on the

circuit-fome hgasehf pegd 144 Bécomes . sesrcendyntar tabi Rhi®dl A in the
direction in which the external termnals BP 3 0 MAf~ 20D2 -67 are
arranged,paridiem e3Aht efr thedbnandht heaudAband|, eatled, athangad bet ween t he
end of the other branch | ead 3A and the external terminal BP. The bus bar
| ead 5 i 9% rtkgreheud wehtioe $hkedf| the hhrsnhi deadhdPedsand 5 secured,
via the insulating film6, to the circuit formng surface 1Al of the
senlébndub?hﬂe%h?% the thirdReEtiendhs %ﬁeEP?|g5FP9hcéﬁﬁ5c@@ﬁ to the

| BP_of th dug hip_| 7. i The oth
b anch | G GHA TR 1 RECT il SITMATENCHS 1S CROTPAPEnal ™ Yee and the of her
branch | ead 54, o %Q@véegfiin ét(\ﬂ'&P tﬁe“e lESrgb%ho}(sgAse’étfe”d on the

CIrCUIt formng surface 1 e senlcon uctor chip 1B'1n the direction

i'n whi ch dife @eﬁmaieé@rmnﬁés Btheaecar taagedirangoatgohntagrated with
t he bus bar lead 15 5 arranged between the end of the other branch | ead 4A

and the exf ertmalbitanch nkéadP3A The bhis basihemdl8 Bs iThagrased with the
fixed lead which is adhered and secured, via the insulating film®6, to the

cird@it| the mndy B delee 1H11Rd ROt SeRi ¢DdAd0E dhechrpneB. 1¥hd

4A exists in the resin mold, making it possible to
decrease the interface region between the resin mold 8
and the lead 2 led from the resin mold 8 and, hence,
to decrease the area of the moisture path.

15 Accordingly, the semiconductor device 20 exhibits
increased resistance against the humidity.

This embodiment dealt with is an example where
the branch lead 3A and the branch lead 4A are adhered
and secured to the surfaces of the semicanductor chip

20 1A and of the semiconductor chip 1B through the
insulating films 6. However, the branch lead 3A and
the branch lead 4A may be adhered and secured by using
an insulating adhesive agent. In this case, the gaps
are decreased between the surface of the semiconductor

25 chip 1A and the branch lead 3A and between the surface



20 fiixed lead is electrically connected to the external terninaﬁ[EMA%?MZhe
- sem conductor chip 1B via a wre 7. Referring to Fig. 24 (block diagram,
the termnals CLK, CKE, CS, RAS, CAS, WE, and AOto Al3 are electrically
connected to the two sem conduct or E chips (IA 1B). The term nals DQW
and D@8 to DQL5 3 0 MAR 1002 are_grl gctrlcally connected to the one

sem conductor chip | A, and the termnal s DQVL and DQO to DQ7 are

el ectrically connected to the other sem conductor chip 1B. That is, in the
sem conductor device 50 of this 5 enbodinent, the SDRAMs constituted in the

t wo Sem‘H¥“¥H€Cﬁeﬁi%@ﬁd&c@Bﬁr@ﬁcgslﬁuéhénﬁﬁHsbfanbﬂ t Begsgri conduct or
device 50, the leads (termnals R AS, BAS, WE and AOto Al13)

1 el ectrigaldpd Hednect edet fhibrnexs esnathterabnal moBB ef 180 the two
sem conductor chips 1, each have two branch | eads branched in the

up- and- dmmtnhagﬁd|¢mmrespbﬁd13§1y,nmhd 8handhérkerdsngfonhthe
circuit-formng surfaces of the two sem conductor chips 1 and are adhered
and secumamiqpndmct¢rc@évi¢©rhﬂngssﬁurhbes desrkeandhi l e, the | eads
(term nal s DQW, DO t 5) 52 electrically_connected to the

ext ePnal term?ﬂﬁsﬁ@#ﬂ%+m%PFh@? hewotht he BRoC¥BRPEENUNEES BRI ps 1, are

t endi t f f h
Cem condELOr T oS ot OF ot B8 LemGr GaeBRaCEdcRPad DRt BZERED
[ it-fy f f t it
(chi p-1 ea?a?ap’%:?%n@?? SRR aPTan e e 7 A3 0 0e S YeRRPe  Than the stray

capaci t ang dchink | £88li faReTat @NGes APFREGT O Ebe t hEndedsh p1. Accordingly,
the signal propagation 3 DMpH ?00Z -69

however, may be executed after the step of bonding the
10 wires. 1In this case, the lead frames can be easily
conveyed after the step of bonding the wires.
Furthermore, the embodiment dealt with is an
example where the back surfaces of the two
semiconductor chips 1 are contacted to each other.
15 Bowever, the back surfaces of the two semiconductor
chips 1 may be adhered and secured together with an
adhesive agent. In this case, since the two
semiconductor chips 1 are secured to each other, the
lead frames can be easily conveyed in the process of

20 production.

Embodiment 2.
Fig. 11 is a plan view illustréting a state where
the upper part is removed from the resin mold of the

25 semiconductor device of an embodiment of the present



speed of the |lead 52 increases, and the sem conductor device 58 &E@ ts
.inproved electric characteristics. In the case of the sem cond Qqﬁ %

in which the external termnals BP are arranged at the central 5 portlon of
the circuit-formng surface, in particular, the ends of the | eads nust be
extended near to the central portiggﬁ&tmthe sem conductor chip 1 resulting
in an increase in the areas where the | eads are opposed to the
circuit-formng surface of the 10 sem conductor chip 1. In the

sem conduct or device 50 enploying the LOC structure, therefore, it is
inportant to formthe | ead using a single | ead~that is electrically

ted. t th t | h t
com conautt oet Trete BLETn A e %o tlof vELy (ST R RE BB 1O L exanpl e
where thes nQﬂﬂQH§t@Hedew§P tsisorepbstht vtefl that rbhe SDR AVs

constitute the two sem conductor chips 1 operates sinultaneously, it is

al so posswi& o SIS W | Fo ket @b dbF ek, dhpgramy. 1o ferg the 20
termnals CS, RAS, CAS, W, DQV AOto A13 DQO to DQL5 in common, and
|ndependag“édﬁ/1cfrm1n\ti@dt@ﬁtnan:edn$g A#heans-E€LEn Fhgthis.case, the SDR AMs
constituted in the two sem conductor chips 1 can be independently
cont ol | ed, medkd nghown possi bje. tbl dek? eas@ 1he Bheunt 25 of heat generated
by the sem conduct or device 50 and 3.0 MAR 7?00z -70 to decrease the
armount cﬁSQﬂ%ﬁﬂﬁ@%??ﬁﬁwﬁeYkﬁ%u%%dD%th%% %ﬁ%@%l§?§FeHﬁFn68PEéVatlng t he

d d 50. | h h Fi
Further e SARE G B S TR AE ST S Eonbe | £heLa By FhenFdad port i on
57A2 and Cg;{bo ﬁg&,ﬁo%t ' %é%%%st&tmg%élp %%tg"aémﬁogdﬂ%n@l gﬁt rically

connect e ext érnal” term na e ol ~e sem conductor chip | A
different from the above-mentioned embodiment in the

10 following respects. That is, the tip facing portion
of the branch lead 3A, facing the circuit-forming
surface 1Al of the semiconductor chip 1A, has a
thickness smaller than that of the other portions.
Besides, the bus bar lead 5 integrated with the branch

15 lead 3A has a decreased thickness like the tip facing
portion of the branch lead 3A that is facing the chip.
Furthermore, the tip facing portion of the branch lead
4B, facing the circuit-forming surface 1Bl of the
semiconductor chip 1B, has a thickness smaller than

20 the other portions. Moreover, the bus bar lead 5
integrated with the branch lead 4A has a decreased
thickness like the tip facing portion of the branch
lead 4A.

Furthermore, this embodiment is different from

25 the above-mentioned embodiment 1 in that the position



and the other branch | ead 56A is constituted by the 10 | ead porti,gn 56A2
-and the | ead portion 56A3 in the lead 52 that is not electricall ?kMN%@Wted
to the external term nal BP of the other sem conductor chip 1B. As shown in
Fig. 26, however, the | ead 52 that ﬁ?Ot electrically connected to the
external terminal BP 15 of the one sefil cc conductor chip I A may be constituted
by the | ead nenber 59A partly led to the outside of the resin mold 8 and by
the | ead nmenber 59B partly introduced into the resin nold 8, and the |ead
52 that is not electrically connected to the external term nal 20 BP of the
ot her sem conductor chip 1H may be constituted by a single |ead that

extends whihtRet Besi Bherheadok tBeokeser, MbdtBat! &htehgeptase the stray
capaci tance (chip-lead capacitance) added to the lead 52 is further

decr easedbetwdehhehseniigonducirormdayi earzace0 1@thiofi tthef urther inproved

el ectric characteristics. 3 p MAR 2002 , Enmbodinment 5. Fig. 27 is a plan
view of asemiooydnotdokechépethr enidctievbue) befr deaeniiodiementess of the
present 5 invention, and Fig. 28 is a sectional view of the nenory nodul e.
As shown $maFigs. thanakle28apt hetwesdr fhepgdrevés-fprmdngnstit ut ed by
nmounting two_sem conductor devi ¢ces 63 and one sem conductor device 62 on

t he ¥ ontSYHIeRrabe BﬁttB? Fﬁ@lFPBHFCEBFfSSéPaﬁ& eRe Rk surface of the

W ring bqgrg 6 aa unt Y eéyg&se conducﬁlon g gg g the back

surface out®df tﬁ% ST and" %ep% ur face” of Pﬁe mfring board
61. SDR ANB, f9rl§X6?P!s@t akg PRYEt %Hea§ gEEQ"t%e%'nr ¢ilel i3 yslenms in the
four semiconductor device$S 63. A contro rcuit systemis nounted in the

one Sem(&wﬁmsﬁ@rsdﬁfhéé 621t erCcenAkr ekmiBenARERBLY eh&@uu@ ‘andsystens of the
f our sem conductor devices 63. The four sem conductor devices 63 axe

st acked ith€(Obwassbatelehdr B bheobhaskssaillaceshah eaehgam r of sem conduct or
chips 1 are opposed to each other and nolded with resin 8. Basically, the
fourlO between the circuit-forming surface 1Bl of the
semiconductor chip 1B and the branch lead 4A.
The thicknesses of the branch lead 3A facing the
chip and the thickness of the bus bar lead 5
integrated with the branch lead 3A are decreased by
15 subjecting the back surfaces thereof to half-etching
at the stage of the lead frame. Fig. 14 is a plan
view of the lead frame used in the process for
producing the semiconductor device 30 of this
embodiment, wherein the lead portions subjected to the
20 haft-etching are dotted.
The thicknesses of the branch lead 4A facing the
chip and the thickness of the bus bar lead 5
integrated with the branch lead 4A are decreased by

subjecting the back surfaces thereof to half-etching

25 at the stage of the lead frame. Fig. 15 is a plan



sem conductor devices 63 are constituted nearly simlarly to the

'sem conductor device 50 of the above 25 mentioned enbodi nent 4. 33 MAMAR

Z00? -72 Anong the four sem conductor devices 63, one pair of sem conductor

devices 63A are nounted on the front_gurface of the wiring board 61, and

t he ot her of sem conductor devices ﬁé%ﬂare mount ed on the back 5 surface of

the wiring board 61. Referring to Fig. 28, the sem conductor device 63A has

a lead 64A which is the terminal DQL1 led from'i one side surface 8a out

of the two opposing side surfaces of the resin nold 8 and has a | ead 64A

which 10 is the term nal |l ed fromthe other side surface 8b. Referring

to Fig. 28ietupthé&heorlead Heafenmusasddet dheddracesBEHas a | ead 64B which

is the termnal DQLl |l ed fromthe one side surface 8a out of the two

opposi ng BFBEUSEPFalds SEMFENESIRIOEY §S PP &Hd HES a | ead 64B which is
b. The, |l ead 64B which is

h i led f .h h i d f
e tor m RAPOBGABE 1 HBSEric SRIGFST B G Qo8 TSI etb (5 Ehe | ead 64A
which is ngtLgngqgh Q@%Dé%fkgg.seniconductor devi ce 64A, and the |ead 64H
0

whi ch 20 1's™t'he term’nal t he sem conduct or device 63B is opposed to

the Iead 64A whhehphs bhe heRw BalinkQLkat@l thesameandusd,or device 64A
Usual |y, when the sem conductor devices of the sane structure are nounted

on both suetaces 9k bHEseir bygbeaditg theo2T leadshdiayitige di f ferent
functions are opposed to each 3 0 MAR Z002 - 73
branch lead 3A and the bus bar lead 5 are integrated
! together and by bending a portion where the bus bar
lead 5 is integrated with the fixed lead that is
10 integrated with the bus bar lead 5. Furthermore, the
bus bar lead 5 integrated with the branch lead 4A is
offset by bending a portion where the branch lead 4A
and the bus bar lead 5 are integrated together and by
bend a portion where the bus bar lead 5 is integrated
15 with the fixed lead that is integrated with the bus
bar lead 5. The bending is effected after the above-
mentioned half-etching.
’ In order to prevent the short circuit between the
end of the semiconductor chip 1A and the branch lead
20 3A and to prevent the short circuit between the end of
the semiconductor chip 1B and the branch lead 4A, the
branch lead 3A and the branch lead ﬁA are half-etched
so that the steps formed by half-etching may be

located on the outside of the ends of the

25 semiconductor chip 1A and of the semiconductor chip



other. By laterally reversing the' connection of wres 7, homevz%,l%Qﬁ
‘sem conductor devices 63 can be nounted on both surfaces of th dﬂ i @
board 61 in a state where the | eads having the sane functions are 5 opposed
to each other. Since the seniconducggg_devices 63 can be nounted on both
surfaces of the wiring board 61 in_a’state where the | eads having the
s~a~ne functions are opposed to each other, it is possible to decrease the
nunber 10 of the wiring |ayers on the wiring board 61 and, hence, to
decrease the thickness of the nenory nodul e 60. By stacking the two

sem conductor chips 1 in which are constituted the SDRAMs of the sane
capacity if.and by nounting, on the wiring board 61, the sem conductor
device 63 fornmed by nolding the two sem conductor chips 1 with resin 8,
furthernore, iInishe pemscbhdutaododelécthalcafiatihty @mbdddmearory nodul e
60 wi thout increasing the area of the nounting board 20 61. \Wen the | eads
havi ng t hes s@@ectibedi ahevar etoppbsed syrdackhsorferthey Hrametal |y reversing
t he connection of the wires 7, it is effective to use sem conductor chips 1
havi ng a btad adrt yndf oéxtBenREansht éeandPs aF Br AP IEC tee tGeithaal portion
of the .3~ MAR 7002 -74 circuit-formng.surface alqn he one side

t her eof . 13 BrEEFP+RGr thE FéadgaﬁéGEnBOFﬂéogaﬁg it 8" be opposed
to each other, fur er b alr: | .ed ki nds of
senicondd%?d?h%egféggﬁgPﬁgei%g’lggggxﬁeﬁpgiglgﬁgﬁgfgﬁggﬁh ections by
reversel ys { 0F 20801 & Peckeads. sbRibBRaheE8gOLAIpas bean seneiats] y descri bed
' the invention acconplished by~the present inventors by | way of the
enbodi menéSmpdteshwitH, thBoveyer, pbetiohed aAdt hake thdcxnesent invention is

innoway limted to the above-nentioned enbodi nents only, but can be

nodi fi ed the tip facing portion of the branch lead 4A, facing

10 the circuit-forming surface 1Bl of the semiconductor
chip 1B, is decreased compared with the other
portions, in order to decrease the thickness of the
resin mold 8 on the circuiﬁ-forming surface 1Al of the
semiconductor chip 1A and to decrease the thickness of

15 the resin mold 8 on the circuit-forming surface 1Bl of
the semiconductor chip 1B. It is therefore possible
to decrease the thickness of the resin mold 8
correspondingly. As a result, the thickness of the
semiconductor device 30 can be further decreased.

20 Furthermore, the position of the bus bar lead 5
is offset, so that the gap between the circuit-forming
surface 1Al of the semiconductor chip 1A and the bus
bar lead 5 becomes smaller than the gap between the

circuit-forming surface 1Al of the semiconductor chip

25 1A and the branch lead 3A and, besides, the position



in.a variety of other ways w thout departing fromthe spirit and scoyﬁ of
-+the invention. For exanple, the invention can be applied to a ) MAR 7001
sem conductor device of SIP (.tingle In-line Package) type haV|ng a
unidirectional |ead arrangenent stru%ﬁure, a sem conductor device of ZIP
(Z.igzag In |ike package) type, and the |ike devices. The invention can be
further applied to a 20 sem conductor device of SQJ (mall Qut-line

,, ~- | eaded | ead package) type having a bidirec'tional |ead arrangenent
structure, a sem conductor device of SOP (mall Qut-line package) type, and
the |li ke devices. The invention can be further applied to a 25

seniconduc%ogh%3;¥erbg%rgfgd(gu EE g%cks%g%%%gg Wﬁﬂﬁarg* ~? 2002 -75

type havi R rona Iea arrangerme a

semi condugl pre0vE e 85 G (QuadsFhatnack o headed: Ragkage) type, and the

i ke devices. 7, .. IS CLAIMED | S: 1.

A seni congugt ObndeyLee EANBri8i B4 aneepuB Wakd:l daed sSBLMpdIct or chips
positioned inside said 5 resin nold and having external term nals forned

over the §m@niesuthasegheugapf bbheebhonhesurifratgs -udniiiey back surfaces
thereof; and - |eads extending fromthe inside to the outside of said resin
nmol d;5 wheserfiacé018ai dft Wbesermméonddotoprchkihpp diBe agtdadked one upon the
other in a state where the back surfaces thereof
branch lead 4A. Accordingly, the position of the
surfaces (upper surfaces) of the bus bar leads 5 is
lowered and, hence, the height of loops of the wires 7
jumping ovexr the bus bar lead 5 can be lowered
10 correspondingly, making it possible to decrease the
thickness of the resin mold 8. As a result, the
thickness of the semiconductor device 30 can be
further decreased.
The back surfaces (lower surfaces) of the bus bar
15 lead 5 integrated with the branch lead 3A and of the
bus bar lead 5 integrated with the branch lead 4A are
subjected to half-etching to decrease the thickness of
the bus bar leads 5 and, hence, to increase the offset
amount of the bus bar leads 5. Accordingly, the
20 position of the surfaces of the bus bar leads 5 is
further lowered, the height of the loops of the wires
7 jumping over the bus bar leads 5 is lowered, and the
thickness of the semiconductor device 30 is further

decreased.

25 Though the embodiment dealt with is an example



are opposed to each other; each of said leads is branched into two in

‘| east said resin mold; 15 said one branch lead is secured to the §GHﬂﬁd&Hof
said one seni conduct or chip and is electrically connected to an external
term nal over the surface thereof thrgﬁgh an electrically conductive wre;
said other branch lead is secured tq e surface 20 of said other

sem conductor chip and is electrically connected to an external term nal
over the surface thereof through an electrically conductive wire; said one
branch | ead extends over the surface of said one sem conductor chip

traver si nghefe thde baick k@ rdacey fefcamf maintomeesesn conducipr chip, and
i's 3 0 MAR 2002 constituted by a first portion to which said wire is
connect edand sdcohe past ibar Beatdsf riomesd dubresttedrio onhe awal fi-t he back
surface side of said one sem conductor chip, and a third portion bent from
sai d 5 se€sa8ipanrt idn isowdse PRESIlE tsl dakifedtithentrer®i conduct or chi p;
said other branch | ead extends over the surface of said other sem conductor

chip travEBP3fAGeEnETsithe 6FarNE SfeEcd df didl hert sehe domdluct or chip

and is.con t tuted by.a.first portion to which said wire is connected, a
secon poPFFoz gﬁt%fFSHPS&fH % P?P Bortion toward the back surface side of

sai d ot her &Chi d f id second
portion in sugkﬁgg&gg%gs toE@ &pé%posgggn %%h? %ﬂgrdiggl ?on of said
one branchpl eadm Q.Eewhgk%dtlﬁ%r bla@k @farSRickonss M@%A@@dléédé nt egrated
with the externaF |l ead led to the outside fromsaid resin nold; and the
~third poriBan eh)saind OEhehebbaBCbateaéadsIH)wehéKthﬁe¢tédemd to the
tthird portion of said one

the half-etching, the etching needs not be limited to

10 the half-etching only.

Embodiment 3.
Fig. 16 is a sectional view of the semiconductor
device of an embodiment 3 of the present invention,
15 and Fig. 17 is a perspective view illustrating an
essential portion of the semiconductor device.
Referring to Figs. 16 and 17, the semiconductor
device 40 of this embodiment is constituted by the
resin mold 8, two semiconductor chips 1 positioned in
20 the resin mold 8 and having external terminals BP
arranged on the circuit-forming surﬁaces which are the
front surfaces, and leads 2 extending from the inside
to the outside of the resin mold 8. Each lead 2 is
branched in the up-and-down direction in the resin

25 mold 8 and has two branch leads (3A, 4A) that are



branch lead in said resin nold. 2. A sem conductor device conprising: a
-yesin nold; 25 two sem conductor chips positioned inside said 3 0 MAR
2002 resin mold and having external terminals formed over the fr&ftMAR 2002
surfaces out of the front surfaces and the back surfaces thereof; and | eads
extending fromthe inside to the outside of 5 said resin nold; wherein,
said two sem conductor chips are stacked one upon the other in a state
where the back surfaces thereof are opposed to each other; each of said

| eads is branched into two in at 10 | east said resin nold; said one branch
| ead is secured to the surface of said one sem conductor chip and is

el ectri caldgptconBBet edet bBrancexi8rAaPAt eFnPAAEI&FerNché esiwfaste t her eof
through an electrically conductive wire; 15 said other branch lead is

secured t &% Hd & Gk torf &P Do 5 aSEnildondlitth  thiprantr PRt el ectrical |y
connect ed tofan exéfterr\rigel t erm nal o:giﬁlr thecj,ﬁirf ce thereof through an
el ect ri cal¥y *EGTd et ivE Y% Fdien gtﬁFén Hedd &t e over the surface
of 20 sai g ang SAULHAYCLOr Gl B o IACRRSING NP Sl fifedfod e, surface of

uct or “chi g by & F7FS

sai d one semcon , and T's constitute _ t portion to which
sai d wiretihg RS te3mSRGANGBPPON itde Recd A Sa fhd i rst portion

toward the back surface side of said one 25 sem conductor chip, and a third
portion bewfrflacemizdi.d Thd OtMr~b€AAZh- T8ad 4A is adhered and
secured to the circuit-forming surface 1Bl of the
| other semiconductor chip 1B via the insulating film 6,
and is electrically connected to the external terminal
10 BP on the circuit-forming surface 1Bl.
The one branch lead 3A and the other branch lead
4A are stacked in the up-and-down direction in” the
resin mold 8.
The one branch lead 3A is led to the outside of
15 the resin mold 8 and is integrated with the external
lead 3B which is formed in a surface-mount shape,
e.g., in a gull-wing shape. The othexr branch lead 4A
) is led to the outside of the resin mold 8 and is
integrated with the external lead 4B which is formed
20 in a surface-mount shape, e.g., in a gull-wing shape.
The external lead 3B and the external lead 4B are
arranged in parallel in the direction of the width of
the leads in a region where they are bent in the gull-

wing shape. Thus, the external lead 3B integrated

25 with the branch lead 32 and the external lead 4B



second portion toward the outer side of said one sem conductor chip; said
"ot her branch | ead extends over the surface of said other senico?qpﬂA hmghip
traversing one side 5 of the surface of said other sem conductor ¢ |@, nd
is constituted by a first portion to:which said wire is connected, a second
portion bent fromsaid first portiqn_toward the back surface side of said
ot her sem conductor chip, and a third portion bent fromsaid 10 second
portion in such a way as to be superposed on '"the third portion of said one
branch lead; the third portion of said one branch |lead=is integrated with

t he exter ed. Lde,fLrom,sai.d resi ;o.and 15 the third
portion o?gé%%ggg?hegl%gakgﬁ ﬁggghﬂslfégnég ggfigg&gﬁgﬁ%g:¥%e root portion

of said fgéefffﬂéll £/t na- d?r%@ﬁ%ﬂng'fmtﬂ% @&\ag%eoafc?t%dim&so claimz2, 20

wher ei n ead portion of said external |ead continuous wth the root

portion ighbeabyt ovardnsaiduekhenebeanehnbead esidgde o4t S@ELONduct or
devi ce according to claim2, 25 wherein the first portion of said one

branch | ead iTherefdxd/AR PO tgonalihbead 3Bdas@cyhedekeethaisurface of
sai d one sem conductor chip via an insulating filmor an insulating
adhesi ve hegadt4Bandnt he fipisedpbyt tbe ebldeird agt héve brimechrfl ead is adhered
and secured to the 5 surface of said other sem conductor chip via an

i nsul ati MECYRTHPOr LRAR FRBLFAPFARGLadNESVEECadéntn Theampumtddsduct or

devi ce, dj t i,m 2, wh in.th nal i nal f id 10
e ConaURTRT CERFB: arth OV G hel CorRT o CROBI biover the front surface

thereof. Lhes{ikalcPOrthoy.ab 29 dcA08-BLRRCh head iy sposed at its end

ne' ~r the external term nal of said one sem conduc chi p, the externa

t erm nal s48{n s9§ deREhexrsefheondyat 98 &REPShES edh@renMad . 4ghe central
portion over the front surface thereof, and the first portion of said other

branah | eashilkedbmposed ahditbhernd,nehe hhabext erfnaltepar Moxal of the ot her
sem conduct or chi p.
producing the semiconductor device 40 can be decreased
correspondingly.
The semiconductor device 40 is produced by a
process by using the lead frame LF1l shown in Fig. 18
15 (plan view of an essential portion) and the lead frame
LF2 shown in Fig. 19 (plan view of an essential
portion). The external lead 3B of the lead frame LF1l
and the external lead 4B of the lead frame LF2 have
narrow widths so that they will not be overlapped with
20 each other when the back surfaces of the lead frames
LFl and LF2 are mated with each other. Upon mating
the back surfaces of the lead frames LF1l and LF2 with
each other, and upon bending the external lead 3B and

the external lead 4B is such a way as to be arranged

25 in parallel in the direction of the width of the leads



20 6. A sem conductor device conprising: a resin nold; tw sem conductor
-»chips positioned inside said resin nold and having a plurality of eX0étRalN?
termnals fornmed over the front surfaces out of the 25 front surfaces and

t he back surfaces thereof; and 3 0_,MAR 2002 -81 first |eads and second

| eads extending fromthe |n5|de to fHé “outside of said resin nold; wherein,
said two sem conductor chips are st acked one upon the other in a state
where their back surfaces are 5 opposed to each other; said first |eads are
electrically connected to the external terninals of said two sem conduct or

chi ps; sai.d second Ieads .are electricall nected to, 1Q the externa
terninal siBf T get EPtoREIIP ¢ ai hefﬁanSNF gc?@@ gﬁ 02éach of said first

Leads s RLANCHeE LAl gyt WRel gx%agqa&eiggdg%ﬂ 233 drang ranch fead is

secured t o PRe*SsUrface one~sem conductor c |p out” said two

sem condugLapsChePs 2a0gks %egg&h@%hylﬁoemctdaqet&l o appal term nal

over the surface thereo hr ou an electrically conductive wire; said
ot her brapg¢hthead kheseeuned to the surface 20 of said other sem conductor
chip out of said two sem conductor chips and is electrically connected to
an exsernal term nak deed fhemsuLfaceft hhieobmboHdugntan iMeectyically
conductive wire; and said second | eads are secured to the surface of

the above-mentioned embodiment 2, the position of the

bus bar lead 5 is offset so that the gap between the

circuit-forming surface 1Al of the semiconductor chip

12 and the bus bar lead 5 may be smaller than the gap
10 between the circuit-forming surface 1Al of the

semiconductor chip 1A and the branch lead 3A. 1In the

lead frame LF2 of this embodiment like in the above-

mentioned embodiment 2, furthermore, the position of

the bus bar lead 5 is offset so that the gap between
15 the circuit-forming surface 1Bl of the semiconductor

chip 1B and the bus bar lead 5 may be smaller than the

gap between the circuit-forming surface 1Bl of the

semiconductor chip 1B and the branch lead 4A.

In this embodiment like in the above-mentioned

20 embodiment 1, the branch lead 3A and the branch lead

4A have constant thicknesses. Like in the above-

mentioned embodiment 2, however, the back surfaces or

the front surfaces of the branch lead 3A and of the

branch lead 4A may be subjected to half-etching so

25 that the tip facing portion of the branch lead 33,



25 ejther one of said two sem conductor chips and are 3 0 MAR gQH@FTﬁﬁ
.~electrically connected to external termnals over the surface thered%
through electrically conductive wires inside said resin nold. 5 7. A

sem conduct or device according to clagn16 wherein said one branch lead is
adhered and secured to the surface of° sald one sem conductor chip via an
insulating filmor an insulating adhesi ve agent, said other branch lead is
adhered and secured to the 10 surface of said other sem conductor chip via
an insulating filmor an insulating adhesive agent, and said second lead is
adhered and secured to the;surface of either one of said two sem conduct or
chi ps V|afaﬁlﬂﬁsﬁhatFﬁéCP#FnﬁéFm&ﬁglﬁ§£¢§€ﬁndpédﬁé%ﬂ053agent 15 8. A

met hod of producing a sem. conducto Vi ce conpr|5|ng adheri ng and
securing ?%?%?ﬂaﬁugéaﬁs ghpléédswﬁﬁgegﬁaﬁed\ﬁ Fgégaﬁreaflrst | ead
frame to the 20 f r Qut of th surface and t he back surface
of a flrs?hiﬁngeaﬁ %t H cﬁlgeraﬁar er|n8 cd TR i ernal | eads of

| eads m':gcg%gig %t hEhBrB ég%da ﬁecg_?ace O](ihfer %Prctu%é he front surface

out of t ront surface an ack sur econd sem conduct or

chipis -r&3nifheshiisakl YB@OB@thbnGehH@th{tu%rt@ﬁfl disgds f Jeads of said
first lead franmd to the external ternminals forned over the surface of said

first semaseadactpickhepst bmaligbrekdenr thakl pyfcamduettnes 5 wires, and
electrically connecting the internal |eads of |eads of said second |ead
frame to powtéxner ndloxervenal she opaekl syefache ourtheefwbngai d second

-~ gem conductor chip through electrically conductive wires; and 10 formng a
he3|n|ﬂﬂ§F¥%ﬁC§%ann§h§aPHsfPﬁ§tl§éﬁ?cénﬂé¥t€ﬁ St oS Y second

d th f f d f
e condutd b~ EhR-aResr tBafq BB BNG Bam doadecor o P4 bpposed to
each o1 hefec2pde LT 62akhogs heydSchit eupalrolegds 5ol lpads and sai ¢

y conductive wres ) d of u0|ng "Sem conduct or
devi ces aggOrwia@chorehakm 8a,wagnein said resin nold is

Embodiment 4.
This embodiment which is an example where the
15 present invention is applied to a semiconductor device
of TSOP type having a bidirectional lead arrangement
structure will be described.
1) Fig. 20 is a plan view illustrating a state where
the upper part is removed from the resin mold of the
20 semiconductor device of an embodiment 4 of the present
invention, Fig. 21 is a bottom view illustrating a
state where the lower part is removed from the resin
mold of the semiconductor device, Fig. 22 is a
sectional view cut along line C-C in Fig. 20, and Fig.

25 23 is a sectional view cut along line D-D in Fig. 19.



20 .fornmed in a state where the back surfaces of said first sem conductor

. chip and of said second sem conductor chip are in contact w th edchMaR gy .
~ 0 MaR Zooz 3 0 NEAR 2002 84 1o A sem conductor device conprising:. a
first sem conductor chip and a second,sem conductor chip, each having a
mai n surface of a rectangul ar shape and a rear surface which is opposite to
said main surface, and a plurality of external term nals arxanged on said
mai n surface, said main surface having a pair of |onger edges extending in
a first direction and a pair of shorter edges extending in a second

di recti onpgbghant by PenReRdi el @het arsaiid gii,r shedimahifmngai d
plurality of extérnal termnals extending in said ffirst direction and
bei ng arr gnagsdeati sacgihzledntinakliyscendr andpagi.ti on between said pair of
shorter edges, said first and second sem conductor chips having the sane
function and the. shoen. iar FaggendAt, 8f extleRdal tier ni nal s and bei ng stacked
each othex.in such' a manner that said rear surfaces of said first and
second sefeméagudustoshidey igeesS8ontathed epbedémedithdrs and one of said

| onger edges of said first sem conductor chip corresponds to the 'other of
sai d PongEPREBEYTLER By §te6KIRE SWRi EEMLGABHBFTOR SP4mE dn@™F said | onger

edges of said cond. sem conduct or~~chi p_cor.respands to .t he her| of said
Ionger~ed§88no£ EanhFFVr¥ l§§nF68n858PoP° HF%; di%iF§Fﬁqéad%%Fane
i ncl udi ngs,,, L C kN Ld i it Of er edges of
sai d nain§¥8r Sﬁgegbdgg?grfF?E?bsgn?g%nﬁgggggﬁc%?p% %%i}%fﬂéﬁn?ead havi ng
~a first pepbienpubkCBurgadiespasedoppostd $6CUEEH bengadi.d main surface of
- said first sem conductor chip, a second portion bending fromsaid first
portion towar dThai twpeaemsuphdoetoandhapshilr drposbi do drerdiasy tfr om sai d
second portion toward the outer side of said ffirst sem conductor chip; and
a sek®dnd heud thesspmg ekWsesnhérségesaiBhoegk BlRerengérnedges of said main
surface of said iirs .sem conduct or chip, said second | ead having a first
portion WRRERIFY GFSgb@é&aﬁﬁ°8ndtg@cﬁw8dsﬁ81§8p UTgek SdiPsce of said first
sem condu chip, nd_p i i ng m.said first portion toward
said rearﬁggé’ogkgigQi@%EQSSaSg%%ggg?Qg%g EQFE%?dS%%?%Fon bendi ng from said
second portionshouart bherfut ehossdRi8bnaakdoli Elipgeni gerduct or chip;
wherein said first portions of said first and second | eads are electrically
connect edcpnsthbeucedr esppndhngnexseprRaM (hepethabstelr sdmpigl urality of
external termnals of said first sem conductor chip by first wres,
respext i veejernedetonds| EBBAM) afE Fhchadrhgtsa el Admes@FYcr ossi ng sai d one
of said pair of Ionger edges of said in surface of said second
d

seni conduttbruthi pYSESR ﬁiVBiFEaﬁlﬁgg'ﬁgaﬁefFP?Pt58PFP8ﬁ Wi ch is
di sposed %gngﬁgoéfgﬂrsgghoaﬁgig%g@kns§ égige. of said second sem conduct or
on

chip, a s portion—bending Tromsa Irst portion toward said rear
surface, and anthindapotyi 6F bepding1ftemsablsseeend iRer Haeiyt ovard the |
guter side of said second sem conductor chip; .and a fourth | ead crossing

t he ot herppfasai flopaed aiohgngre Bdgessbfiesafdanmientamghiacatof sai'd second
sem conductor chip, said fourth | ead having a.first portion which is

di spidsed the eemittrabcpertion shi thenghreuitafernfingasgrfecend-sen conduct or
chip, a second portion _bending fromsaid first portion toward said rear

sur f ace, .Whieh at i e pbrepbnSBERRF RGRE r BREsAPBLISERENE RS CPd® ~' "t oward t he

outer si of said ~second' ' sem conduct or ~~chi p; rejn~said first

por t1 ons g 2af EHTRE EHY FORTE RS ERTRBEBPehe | EaFFhEBRREct ed o
the~cor re;spapel No: £X5 £7BRLo L AL PaLA1 £L) 5358 BLUT Bbihechigernal
termnals sal d second sem conductor chip by second wres, ~respectively;
and a reStmbrm&ﬁbS§ﬁéénafsalPeétéﬁgléngtSE§enéeﬁe&hq0p6w@wyh<ar ps, said
first and second"wires and a portion of each of said first to fourth | eads,
wherd n sghé ¢irsiitepormintgsehdféiosribl | endchar esekdet fixealt y connected to
each other at said third portion of each of said first and fourth | eads,
and wherein said second lead and said third lead are electrically.
connected to each other at said third portion of each of said second and
third |l eads. z1 A sem conductor device according to claimlO , wherein said
first portions of said (first to fourth | ead are secured to said nmain
surfaces of said first and second sen conductor chips 3 0 MAR 700z 86 via
i nsul ati ng adhesive filns, respectively.



12 A sem conductor device according to claimlp , wherein said third
portion of each of said first and second leads is | onger than said &hMAR200?
portion of each of said third and fourth | eads, and wherein said third
portion of each of said first and segﬁpd | eads is protruded fromsaid resin
nold and forns an outer |ead protrudiifg outwardly fromsaid resin nold. 13
A sem conductor device according to'claim2 , wherein an address signal is
supplied to said outer |ead of said first |ead, and another address signal
that is different~fromsaid address signal is supplied to said outer

| ead~of sai o] deoth ] devd i to clainv2
. mherei%uggfggtﬁ?rEESOPFFS%4§?H§§¥?GSg§$§%Q?ggﬁ(?ggﬁggﬁ?%gfggjat hal f way
t hrough sgifli&Bhadcpekt taRpaf 1said first lead, and wherein said third
portion of said third lead is term nated at hal fway' through said third
portion of saitdhsecopdulieagatteln Afsemiec FMRIC woreviveeatcdiding to claim
|4 ,' .wherein said first and fourth | eads overlap each other in a plane

:vi ew, anthsapdessemndoaddcthirr ¢higad® dwerthap ssawh ag e i n~ sa-id pl ane
view. 16 A semi conductor device according to claim-l0_, wherein said first
and sai d GEEGRHT sRATEBRAULE O DENISHRAMX EomSFortpt@H Pt Ths e eonduct or

devi ce conBrlsin : a first sem copductor chi and a second senm conduct or

t
chip, each®RavPh u%ﬁﬂﬁiﬁﬁéﬁr &ce DPFECYBEL ahfll SFTERAFE and a rear surface
which is pppeshlectgpsaid mRLD il age,rand ARl UL A by of external -
term nal s arranged on sard main’surface, sai'd main ‘sur ace havi ng a pair of
~ | onger "edggsrextengingsi Bnd bhlSkefiitopduer ANt paid of sforter edges
extending Iin a second direction substantially perpendi cular to sai d~second
directionsam@i fapteral bbytabtexiferhal ekererinmdl xexaiandiaigp n said first 3
0 Mph 7002 direction and being arranged at a substantially central position
bet ien sardapged of ther tércadgedorsding surdiacend Blecohdseni conduct or
chi ps being stacked each other in such a manner that said rear surfaces of
said firsPtRfE SERLRANIBRFEENGHePor Bchi BRatr éScoft&ct®® to each other; a

lurality_of. first d ' ' f said pair of I d f
G o i v S0 aadOsHSELER PR, & MR heaed s En or sad rirer

| eads having arfibhght cREEE! 98 dicSRASRY @A 2521d B JL R4 [ aGRe Of said first

seni conductor chip) a second portion bending fromsaid first portion toward
sai d rearrssifafieldagdnast hired poampoe ,bandierd faunHaigl fepond portion
toward the.outer side of said first sem conductor chip; and a plurality of
secarid | eablasper oFsimigathkity hef béadsi 8l pand of pilukedgeay edges of said main
surface of said first sem conductor chip, each of said second | eads having
a (first pBREFoA2dREP0IEH2BACEAPE FRIFN C¥HCFada S £ 1§ r&tC seni conduct or

hi p, "' a. d ' bendi f id fi ' d id
Cur Face, SHEE. SPPRF FAOpBEEF SN Sberitng P roneA At Jart 174 owar d 1 he

outer sidg; sai [ 1.gondu Cchi Pine ret i:dfieSt portions

of said f?%g%sén&ﬂgi Sﬁﬁf%gg%g agrgég?%c$%i%gﬁléhgo %gg?géqyobfhe

cor r espondé Ags €5t eerbbnierpbnakfeofingade pbUrdd tontdfidxXter nale term nal s of
said ffirst . sem conductor chip by first wires, respect ively; a plurality
of t20ird reais wobdds8ng Blae dgomep od £ shealdpaon bdhel ongeét eddes of said main

surface of said second sem conductor chip, each of said third | eads having

a first pohevVenidi EpBsedOofC5AFEPRBER $Qr td€e UL sleasiid &feni conduct or

chip, a secongeforti iid first portion toward said rear

n bending froms
surface, =h@ Fi?ﬂgepBPPWBngBeﬁ&ﬁng%ﬂroﬁP§m9?%uﬁﬁﬂﬂPrﬁﬁt%%ﬁﬁﬁomard t he
outer side_ o aj e 1.conduct ar i R, luralit f. fourth | eads
Crossing ?ﬂe{% h%gfgfggggd§§§?§ 6ﬂ ?gﬁge?%e 85%.OPQQ§§1 i'M'Surface of
said 1Sty 5@l 6eNAUEher ofNkRe 2GR0k 8R! drkony Uh liad Naving a i1 st
portion di sposed on said main surface of said second sem conductor chip, a
sec@y portionrbendhay hapessaird Giikeh Rerthen dieward saigk rear surface,
and a third portion bending fromsaid second portion toward the outer side
of said second sem conductor chip; 3 0 MAR 2002 as wherein said first
portions of said third and fourth |leads are electrically connected to the
correspondi ng external termnals of said plurality of external termnals of
sai d second sem conductor chip by second wires, respectively; first to
fourth insulating adhesive filns di sposed between said first portions of
said first to fourth |l eads and said main surfaces of said first and second
sem conductor chips respectively, said first portions of said first to
fourth | eads being secured to said main surfaces of said first and second
sem conductor chips respectively by said first to fourth insulating
adhesive filns; and .. a resin nold sealing said first and second
sem conductor chips, said first and second wires, said first to fourth

o, M



surfaces of said first and second sem conductor chips respectively, wherein
said first portions of said first to fourth | eads are 30 f~".~OME 1689
secured to said nain surfaces of said first and second sem conductor chips
respectively by said fifth to eighth insulating adhesive filns together
with said first to fourth insulating dhesive filns, wherein said fifth to
ei ghth insul ating adhesive filns aré disposed under said first portions of
said first to fourth | eads respectively at which said first and second
bondi ng wires are connected, and wherein said first to fourth insulating
adhesive filns are disposed outside said fifth to eighth insulating

adhesi ve fieRS$ Pdspect iofeltpenipiGadsidectot d agdisd SurbsPafEeraiingleent r al
position of said plurality of external termnals. | 20 A sem conductor

devi ce acXGFdﬁﬁg o "EFIRAGVE R @S PORTh SHUEEE PFEFIH 3 eighth

i nsul ati ng _adhesi.ve f. i l.nms.includes a base insulating filmand adhesive

| ayers on%ﬁgmngiléeéfl&(fedsnzciod Sh&SeEh r?é%l‘actel r}?éD elrfacrﬁaquep(%'e’n‘i onduct or

devi ce acgqrdi pg cl ai , er,ej Ldqt bi ti f ch of said ~
first andQ?'ségo%%Q?ggggnggsl%nge% Fﬁgﬁ§§§}d9%ﬁﬁr59%0F%?§%eg %Each of said
thi r dsandpbeunkh aheadsmiand sWreh@id 1210 AdHdrd R tddtenf s gach of said
first, and second | eads is~ protruded- fromsaid resin nold and forns an’
-outer |ead.pr.otoudiyng outwardly fromsaid resin nmold. 22 A sem conduct or
device according to claim?21'~. wherein' said third portion of said fourth
| ead is terni nats¢ratinadl PRAy toheodgrmsgiad DR gy tdadre of said first
lead, and wherein said . third portion of said third lead is _term nated at
hal fway t APBUHEACEAPY L KEFBLPELEI onPoF €EBFBaLefEndOl BaderPdPAlseni conduct or
devi ce ac&gédin tg claim.22 %herein saidAf%irst agd fourth | eads overl ap
each ot hef1Pn®4®pPaRE TP et PaNd “SATd"8e€ondPah8 PAfPY [8ad§ Sverlap each
oth in k Vi : A sgm o} eyi.C or.d o claim23 ,
mhe?%?n égig %% Q%BOEE léé%d f%pgngﬁgggal gsg%oﬁdéggnﬁggggg%tor chi ps
axe menorytebbpSteZhifadenm £opsuali gl dexscesagcebding tadekakm 20 , whexein
said first to fourth insulating adhesive filnms are separated fromsaid
fifth to stgbbh tesmiatilng mdbesnyveali WAsisespeetdywekytiénesabdesecond
direction. 26 A nmethod of manufacturing a sem conductor device conprising

t he stepst8FMipal - prdvi iR fPeNSY %%giéoﬁﬁﬁ@ﬁéﬁchQHLaﬁéea second

sem conduct or . chi ach haying.a in supface_and rear surface which is
opposi te %Bpgafauﬁﬁfﬁ @ﬁ??aﬁSFﬂéﬂaqg'pI%r.?fT§n8$ Fﬁéxﬁérﬁal terninal s

arr anged OfoSRl dnPBEN:SHREALE: Ta (Pdrployl dbpg i‘sfhré%olcﬁad frame and a
second | ead frame, eac aving a plurality of leads; (c) electrically

coupl i ng~énaB1pl teehihy10f A epslsmohasand {&rst rand seenndahead frames to
said plurality of external termnals of said first and second sem conduct or
chi ps respectiVeéylead~5] whieh(dy ‘thealtiemgisaild dLKr stndartthesecond

sem conductor chips and a portion of each of said plurality of |eads of

sai d firsteadd>5eebiaah| dadtheakesmppad FAaSi argolbganchedbtitertiforti on of
each o~f ' ' 'said plurality of |l eads of said fi,rst and second |ead franes
protrudidﬁpbﬁ?aé?ﬁvg #fBﬁ?Eg?H fgéFﬁcﬁﬁPB;lQnaﬁTé§1§$¥%fﬁPﬁ@ step(d),
joinifg t 0, ti f k alyi a . said first | ead
fraggpto the %€§%¥Q%gr%ggﬁggo¥éggﬂdﬁéﬁﬁrgl%%ygg¥kﬁég%§%gﬁﬁséﬁﬁ second | ead
frame respegthyetyeRy MRARERTIhB8T eByae! 6ahni qalilcy aernednng the
correspondi ng | eads of said plurality of [eads of said first and second

| ead franesspecenedlpt her. 27 A nethod of manufacturing a sem conductor
device according to claim26 , wherein said welding is perfornmed by a seam
wel di ng usi ng Bh¢ agee eanch 2BeadnkBhodsofomanuftadtedr ibyy aa fsierdtconduct or

devi ce according to claim26 , prior to the.steQQQ), further conprising a
portion 53Al1 that extends on the circuit-forming

25 surface 1Al of the one semiconductor chip 1A



3 0.MAR 2002 91 step of adhering said first sem conductor chip t°39¢M92mz
‘plurality of leads of said first | ead frame by adhesive |ayer provided

bet ween said main surface of said first sem conductor chip and said
plurality of |leads of said first |ead, frane, and a step of adhering said
second sem conductor chip to said p lity of |eads of said second |ead
frame by adhesive | ayer provided between said nmain surface of said second
sem conductor chip and said plurality of |eads of said second | ead frane.
29 A met hod of manufacturing a sem conductor device according to claim28 .
wherein each of said_adhesive. ersﬁgetmeen sai and second

| fir,
sem conduttorethipg hilg gﬁ?dsfﬁgg?fa esg&5ﬁﬁllggﬁr%&§%é§PIiﬁ&ﬁhdes a base
i | ati i d k j t h_si f i.d.
nsutating{idmend byadbesi xgnproubiednop Bathasides of salddase

insul ating." _ of nanuf ac |né_a sem conductor device ' ,
accor disn 3 0, £hAl FroR, tNECEELBLT 6r§§6]§1(5§h1' ROAAGRS tA=S HaR O

electrically connecting said plurality of |eads~of saié first and second
lead franBsrifcsai dapl of athéyoné sxneecoalivtenw aalip afh,Saind fa rst and
second, sem conductor chips respectively by a plurality of bonding, wres
.~ 3F A neiiwdl pérubonf 28ARrbegt afsem tbadeetond gevtiioa &8aQrding to claim
29, wherein each length of the other portions of said plurality o.f |eads
of said stewrrd| kel svbee $ideheftthe. oppaferichndasgol ehiphe ot her
portions~of said plurality of leads of sajd first |l ead frane, wherein said

vel di ng i pedhs fdd st RS L B the HMRFeQorPioR€CBYeSala plurality of
| ead f i d d d. f .32 A t hod, of facturl

(a0 Sl sspnd e heoree cae Aol Tuplag &
conpr S Ngh B S{2P o @gdma §§é919£9ﬁﬁgﬁ)im0%.| egfs @haSgkdefibrst |ead

frame at vicinity the ends of t other portions of said plurality

of heads ofrs@isbseremds 3 endi s rai®pos8ddAngerhedeokextraittbact uri ng a

sem conduct or device 3 0 MAR ?00L 92 according to claink8 , prior to the
step(d), famireal Wpirsee nfgiq. step dbrhedi ast thg sendriilrst and second | ead
frame such that said rear surfaces of said first _and second sem conduct or
chi ps ar IR 1 et DiFerit-farminpcsPodeces 134 RIs&d€conduct or devi ce

ising: . |, terial;_t . t hi I ted at
Che’i nai AP e LR SR IRl T g bt 49 APoCERLRSaNYp RBVERG B oxt er nal
terr nal Joraipd g ocels CLlin{QLy 88 ST ERgesERSEBALRRY yfiif st | ead

extending to the 1nsi 0~1S ad resin sealing material for
transm t tingrrsdacka Shgpal 7i n conmmon to said two chips) wherein said first
| ead is branched at least to two . branching leads within said resin
seal i ng nateri®le cEier omeaich siedd ahéhi ng beadtiigutiededdbyt @ t he circuit

form ng surface of one sem conductor chip and ) i )
first portion 54A1 that extends on the circuit-forming

A
!

surface 1Bl of the other semiconductor chip 1B
traversing the one side of the circuit-forming surface

20 1Bl of the other semiconductor chip 1B, a second
portion 54A2 bent from the first portion 54Al1 toward
the back surface side of the other semiconductor chip
1B, and a third portion 54A3 bent from the second

portion 54A2 in such a way as to be superposed on the

25 third portion 53A3 of the one branch lead 53A. The



is then connected to the external termnal of the circuit form ng surface,
*the other first branching lead is tixed io the circuit formng surgeﬁ@wqi

t he ocher sem conductor chip 'and connected to the external termn We
front surface, said two sen1conducto§ chips are lamnated with the
respective rear surfaces prOV|d d fa % to face and a pair of second | eads
are provided to input a pair of ch|p sel ect S|gnals for individually

sel ecting said two serniconducior chips. 35 : A sem conductor device

a, ccording~to clainBg wherein said external termnal and said first |ead

o cl ol NOULET by PREF - PCO b SPnfoRCRaRr 2B BRLFGFedds 76 whi ch a pair of

el ock enapl g 54 anal s eL E3PERULNGSE 0oBak ! UBsseMGAUdUS! o sgh S ar e

i nput . menor em conpri si ng: a st external

term nal w'eﬁrwgﬁ' ’dﬁé §nghg éﬁggmm 8. Se@Hé‘deﬁétSf”ﬁh etermnal which

recelves a first |gna xternal termnal which receives a second

si gnal ; 1féf5ﬁ>o§€ﬂbﬁ09dhl§t 05 AREPbY¥e8hhBainNehedich@eznhir st term nal
connected to said first external termnal and term nal connected to said

secorsl extermahal epPi nake Fig.setonfosmaidcandttieocenemary chip i ncluding. a
third ternina[ connect ed to seid firet external termnal and a'fourth
term nal ponhieneceftbheatdrehitdfiexmépaaburéesenadBl addtweerein said first

and second sem conductor nmenpry chips receive said clock signal in conmon
and 'are %%Wb%??@%W?OBp%PéPeHBrnﬂ@ﬁenﬁeﬁ%?9t69C6néYaﬁ8Pﬁ€Fteén the basis of
sai d flrst second gpal s % 38 .A em accordi ng
Eo cl ai n8 omﬂ%?e?ﬁtgﬁP i Q?IW§?a§ gna?% gké £ P&Fogﬁogk%gn %1@ signal and
sai d secopg gg@#% §gcend cl ock enable signal. 39 ,A nenory system
accordlng to clal ereln said first sem cor~ductor nmenory chip and

sai g gsecond sefh&OPRIUES Opo FERBAYS 8AL PoBiXeheedlradchy 1eadi B3andssaid first to
third external termnals are | eads extended to the inside and outsi de of

sai d resihed40o Almenouys s¢st Enpmctbedraginomolldi & 3nd' wserein said first
signal is a fixst chip select signal _and said second signal is a second
chip sel eb?teggneed wiBhothAR»beRNEE Lhead ﬁéﬁnryT%9s¥% @ccording to claim

40~wh d f duct d d d
cent CondURReE Tt A p B o LEAT Bal By B4Pn  BndSRER-Fy SE2( o i rd
ext er nal éxﬁc‘i M D&l e af@o%ﬁ?&’ft%%eﬁ‘gﬁg B?ﬁ the gg%wgﬁaanl@aauge igde of said

resin. menory system according to clarm ereln sal “first
15 and is electrically and mechanically connected

thereto. That is, the lead 51 which is the terminal
CLK and the lead 51 which is the terminal CAS are
electrically connected to the external terminals BP of
the two semiconductor chips 1, respectively.

20 The lead 51 which is the terminal Vecc, the lead
51 which is the terminal Vss, the leads 51 which are
the terminals A0 to Al5, the lead 51 which is the
terminal €S, the lead 51 which is the terminal RAS,
the lead 51 which is the terminal WE, and the lead 51

25 which is the terminal CKE, are constituted similarly



sem conductor chip and said second sem conductor chip are sealed by resin
+and said first to third external termnals are | eads extended to:?@ﬂARﬂﬁide

and outside of said resin. 43 ,A nenory system according to clainm7 ~

wherein said first sem conductor neng y chip includes a plurality of first

menory cells forned on a first sem cohductor substrate and said second

sem conduct or nenory chip includes a plurality of second nenory cells,

formed on a second seni conductor substrate. ~p M~ ;Z 1002 96 44 A

menory system conprising: a fiirsi external term nal which receives a first

cl ock enable signal; a second external term nal which receives a second

cl ock enéﬁ%éJEigmﬁé 2l t'AF @D eXt eFREI tREREARAAI CRKir cRPAe@&Bves a first chip

sel ect signal; a fourth externgl terginal mhic& receLvei a_secand chip

sel ect ﬂé;ﬁﬂﬁr%f?%%%tc%%%?%Bﬁ ut? of PGefdF T BALp LRARADAISgBE Pirst terni nal

connecte té)éygc%gﬁféénf%gggpa+h£§£n1pal and a second term nal connected

ond ex

to said sec erna er nnal; sectond sem conductor nenory chip

including a tidaderdl nal fognestedihe sand bhi Ligxt egnaheterminal and a

fourth .lerm nal connetted to"said fourth term na connecteg to said fourth

ext egnal deafiigial ;p@nd whesed Nched difeeRe YupyshatubWht BekekRgbrdes a fifth
external term nal which receives a clock signal, said first sem conduct or

menory chiipm fulridierthencthutes aréi $thcked M bal thenpestiadmbadsaid fifth

external termnal and said second sem conductor nenory chip further

i ncl udes s® isxtte thave awo dormech etieads saPBAT | FEA)exhetnaket ermi nal so that
- said first and second sem conductor chips .receive said clock signal in

conmon. P& ez~sqns

The one branch lead 55A is constituted by a first

10 portion 55A1 that extends on the circuit-forming
surface 1A of the one semiconductor chip 1A traversing
the one side of the circuit-forming surface 1A1 of the
one semiconductor chip 1A, a'second portion 55A2 bent
from the first portion 55A1 toward the back surface

15 side of the one semiconductor chip 1A, and a third
portion 55A3 bent from the second portion 55A2 toward
the outer side of the one semiconductor chip 1lA. The
first portion 55A1 is adhered and secured to the
circuit-forming surface 1Al of the semiconductor chip

20 1A via the insulating film 6. The end of the first
portion 55A1 is disposed near the external terminal BP
(see Fig. 20) formed at the central portion of the
circuit-forming surface 1Al of the semiconductor chip
1A, and is electrically connected to the external

25 terminal BP of the semiconductor chip 1A through a
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surface 1Bl side of the other semiconductor chip 1B
10 toward the back surface side thereof, and a lead
portion 56A3 which is bent from the lead 56A2 in such
a way as to be superposed on the third portion 55a3 of
the one branch lead 55A.
The third portion 55A1 of the branch lead 55Aa is
15 integrated with the external lead 55B that is ied to
the outside from the resin mold 8. The lead portion
56A3 of the branch lead 56A is joined at its end to
) the root portion 55B1 of the external lead 55B, and is
electrically and mechanically connected theréto. That
20 is, the lead 52 which is the terminal DQll1 is not
electrically connected to the external terminal BP of
the other semiconductor chip 1B.
The leads 52 which are the terminals DQ8 to DQI10,
the leads 52 which are the terminals DQ12 to DQ15, and

25 the lead 52 which is the terminal DQMU, are
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10 10 10Sheh@%&riohr the lead 5722 toward the outer side of the
one semiconductor chip lA.
The other branch lead 58A is constituted by a
5 first portion 58Al that extends on the circuit-forming
surface 1B of the other semiconductor chip 1B
traversing the one side of the circuit-forming surface
\ 1Bl of the other semiconductoxr.chip 1B, a second
portion 58A2 bent from the first portion 58Al1 toward
10 the back surface side of the other semiconductor chip
1B, and a third portion 58A3 bent from the second
portion 58A2 in such a way as to be superposed on the
lead portion 57A3 of the one branch lead 57A. The
first portion 58Al1 is adhered and secured to the
15 circuit-forming surface 1Bl of the semiconductor chip
1B through the insulating film 6. The end of the
first portion 58Al1 is disposed near the external
{ terminal BP formed at the central portion of the
circuit-forming surface 1Bl of the semiconductor chip
20 1B, and is electrically connected to the external
terminal BP (see Fig. 21) of the semiconéuctor chip 1B
through an electrically conductive wire 7.
The lead portion 57A1 of the branch lead 57A is
integrated with the external lead 57B led to the

25 outside from the resin mold 8. The third portion 58A3
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5 electrically connected to the external terminal BP of
the one semiconductor chip 1B.
The leads 52 which are the terminals DQO to DQ3,
v the leads 52 which are the terminals DQ5 to DQ7, and
the lead 52 which is the terminal DQMU, are
10 constituted similarly to the lead 52 which is the
terminal DQ4, but are not electrically connected to
the external terminals BP of the one semiconduttor
chip 1A. Among the terminals VccQ énd VssQ, the lead
52 which is the terminal Vccé in the lead arrangement
15 of the right side in Fig. 19 and the lead 52 which is
the terminal VssQ in the lead arrangement of the right
side in Fig. 19 are constituted similarly to the lead
\ 52 which is the terminal DQ4, but are not electrically
connected to the external terminals BP of the other
20 semiconductor chip 1B.
The one branch lead 53A of the lead 51 which'is
the terminal Vcc and the one branch lead 53A of the
lead 51 which is the terminal Vss, extend on the

circuit-forming surface 1A1 of the semiconductor chip

25 1A in the direction in which the external terminals BP
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fixed lead is electrically connected to the external
" terminal BP of the semiconductor chip 1A via a wire 7.
The other branch lead 54A of the lead 51 which is
10 the terminal Vcc and the other branch lead 54A of the
lead 51 which is the terminal Vss, extend on the
circuit-forming surface 1Bl of the semiconductor chip
1B in the direction in which the external terminals BP
are arranged, and are integrated with the bus bar lead
15 5 arranged between the end of the other branch lead 4A
and the external terminal BP. The bus bar lead 5 is
integrated with the fixed lead which is adhered and
| secured, via the insulating film 6, to the circuit-
forming surface 1Bl of the semiconductor chip 1B. The
20 fixed lead is electrically connected to the external
terminal BP of the semiconductor chip 1B via a wire 7.
Referring to Fig. 24 (block diagram), the
terminals CLK, CKE, CS, RAS, CAS, WE, and A0 to Al3
are electrically connected to the two semiconductor

25 chips (1A, 1B). The terminals DQMU and DQ8 to DQ15
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3C- @ semiconductor chips 1 operate simultaneously.
In the semiconductor device 50, the leads
' (terminals CLX, CKE, CS, RAS, €AS, WE and A0 to Al3)
electrically connected to the external terminals BP of
10 the two semiconductor chips 1, each have two branch
leads branched in the up-and-down direction in the
resin mold 8 and extending on the circuit-forming
surfaces of the two semiconductor chips 1 and are
adhered and secured to the circuit-forming surfaces.
15 Meanwhile, the leads (terminals DQMU, DQOML, DQO
to DQ15) 52 electrically connected to the external
terminals BP of either one of the two semiconductor
' chips 1, are extending on the circuit-forming surface
of either one of the two semiconductor chips 1 and are
20 adhered and secured onto the circuit-forming surface
thereof.
Therefore, the stray capacitance (chip-lead
capacitance) added to the lead 52 becomes smaller than

the stray capacitance (chip-lead capacitance) added to

25 the lead 51. Accordingly, the signal propagation
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the ends of the leads must be extended near to the
central portion of the semiconductor chip 1 resulting
in an increase in the areas where the leads are
opposed to the circuit-forming surface of the

10 semiconductor chip 1. In the semiconductor device 50
employing the LOC structure, therefore, it is
important to form the lead using a single lead”that is
electrically connected to the external terminal BP of
either one of the two semiconductor chips 1.

15 Though this embodiment dealt with is an example
where the semiconductor device 50 is so constituted
that the SDRAMs constituted in the two semiconductor

| chips 1 operates simultaneously, it is also possible,

as shown in Fig. 25 (block diagram), to form the

20 terminals CS, RAS, CAS, WE, DQM, AQO to Al3, DQO to
DQ15 in common, and independently form the terminals
CLK and CLE. In this case, the SDRAMs constituted in
the two semiconductor chips 1 can be independently

controlled, making it possible to decrease the amount

25 of heat generated by the semiconductor device 50 and
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and the other branch lead 56A is constituted by the
10 lead portion 56A2 and the lead portion 56A3 in the
lead 52 that is not electrically connected to the
external terminal BP of the other semiconductor chip
1B. As shown in Fig. 26, however, the lead 52 that is
not electrically connected to the external terminal BP
15 of the one semiconductor chip 1A may be constituted by
the lead member 59A partly led to the outside of the
resin mold 8 and by the lead member 59B partly
' introduced into the resin mbid 8, and the lead 52 that
is not electrically connected to the external terminal
20 BP of the other semiconductor chip 1B may be
constituted by a single lead that extends within the
interior of the resin mold 8. 1In this case, the stray
capacitance (chip-lead capacitance) added to the lead

52 is further decreased, and the semiconductor device

25 50 exhibits further improved electric characteristics.
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63 and one semiconductor device 62 on the front

10 surface out of the front surface and the back surface
of the wiring board 61, and mounting two semiconductor
devices 63 on the back surface out of the front
surface and the back surface of the wiring board 61.
SDRAMs, for example, are mounted as memory circuit

15 systems in the four semiconductor devices 63. A
control circuit system is mounted in the one
semiconductor device 62 to control the memory circuit
systems of the four semiconductor devices 63.

The four semiconductor devices 63 are stacked in

20 a state where the back surfaces of each pair of
semiconductor chips 1 are opposed to each other and
molded with resin 8. Basically, the four
semiconductor devices 63 are constituted nearly
similarly to the semiconductor device 50 of the above-

25 mentioned embodiment 4.
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Referring to Fig. 28, the semiconductor device
632 has a lead 64A which is the terminal DQll led from
! one side surface 8a out of the two opposing side
surfaces of the resin mold 8, and has a lead 64A which
10 is the terminal DQ4 led from the other side surface
8b. Referring to Fig. 28, furthermore, the
semiconductor device 63B has a lead 64B which is the
terminal DQIll led from the one side surface 8a out of
the two opposing side surfaces of the resin mold 8,
15 and has a lead 64B which is the terminal DQ4 led from
the other side surface 8b. The lead 64B which is the
terminal DQ4 of the semiconductor device 63B is
) opposed to the lead 64A which is the terminal DQ4 of
the semiconductor device 64A, and the lead 64B which
20 is the terminal DQll of the semiconductor device 63B
is opposed to the lead 64A which is the terminal DQ11
-0of the semiconductor device 64A. Usually, when the
semiconductor devices of the same structure are

mounted on both surfaces of the wiring board, the

25 leads having different functions are opposed to each
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other. By laterally reversing the connection of wires
7, however, the semiconductor devices 63 can be
mounted on both surfaces of the wiring board 61 in a
state where the leads having the same functions are
5 opposed to each other.
Since the semiconductor devices 63 can be mounted
on both surfaces of the wiring board 61 in a state
o where the leads having the sameé functions are opposed
to each other, it is possible to decrease the number
10 of the wiring layers on the wiring board 61 and,
hence, to decrease the thickness of the memory module
60.
By stacking the two semiconductor chips 1 in
which are constituted the SDRAMs of the same capacity
15 and by mounting, on the wiring board 61, the
semiconductor device 63 formed by molding the two
semiconductor chips 1 with resin 8, furthermore, it is
j possible to double the capacity of the memory module
60 without increasing the area of the mounting board
20 61.
When the leads having the same functions are
opposed to each other by laterally reversing the
connection of the wires 7, it is effective to use

semiconductor chips 1 having a plurality of external

25 terminals formed at the central portion of the
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In order that the leads having the same functions
may be opposed to each other, furthermore, there may
be fabricated two kinds of semiconductor devices
5 having leads bent in different directions by reversely
forming the leads.
In the foregoing has been concretely described
' the invention accomplished by the present inventors by
way of the embodiments. It should, however, be noted
10 that the present invention is in no way limited to the
above-mentioned embodiments only, but can be modified
in a variety of other ways without departing from the
spirit and scope of the invention.
For example, the invention can be applied to a
15 semiconductor device of SIP (singlé In-line Package)
type having a unidirectional lead arrangement
structure, a semiconductor device of ZIP (Zigzag In-
ﬂ like PRackage) type, and the like devices.
The invention can be further applied to a
20 semiconductor device of SOJ (Small Qut-line J-leaded
lead package) type having a bidirectional lead
arrangement structure, a semiconductor device of SOP
(Small Qut-line Package) type, and the like devices.

The invention can be further applied to a

25 semiconductor device of QFP (Quad Flatpack Rackage)
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1. A semiconductor device comprising:
a resin mold;
two semiconductor chips positioned inside said
5 resin mold and having external terminals formed over
the front surfaces out of the front surfaces and the
back surfaces thereof; and
leads extending from the inside to the outside of
said resin mold; wherein,

10 said two semiconductor chips are stacked one upon
the other in a state where the back surfaces thereof
are opposed to each other;

each of said leads is branched into two in at
least said resin mold;

15 said one branch lead is secured to the surface of
said one semiconductor chip and is electrically
connected to an external terminal over the surface
thereof through an electrically conductive wire;

said other branch lead is secured to the surface

20 of said other semiconductor chip and is electrically
connected to an external terminal over the surface
thereof through an electrically conductive wire;

said one branch lead extends over the surface of

said one semiconductor chip traversing one side of the

25 surface of said one semiconductor chip, and is



10! 10B 10B
10B5! 1098& () - 109B& () -, 1098B& () - +109B& ()-!'s' " 100BBE ()-2VKG \10b1 10%
U& ()-11109%& ()-Y !10% .& ()--!pY !10%}& ()--10% & ()-3%40%

U& () - XYWUSVK@ (#1098JU& () - ! (#109AJU& () -! O( #109KKE ()-!!109& ()-y!+! 10%

& ()-y!110% & ()-yprP@ (#109%JU& ! Y_#300& ()-"!Y #10%&&& ()-"510%

p& ()-F! { &MLO%UE ()- 10UU 10UU 10U xV4P@!3. " 1094JU& ()--IY

#10%y& ()-"1Y #100JU& ()-" Y #10% & ()-"1Y #100JU& ()-"1=

#1090 () -"b@! 3! c, &#10%UpU&' () - mB$Y10% U&' ()-ZY ' 10%u& ()-s10% U& ()- G
10

constituted by a first portion to which said wire is
connected, a second portion bent from said first
portion toward the back surface side of said one
semiconductor chip, and a third po;tion bent from said
5 second portion toward the outer siae of said one
semiconductor chip;
said other branch lead extends over the surface
of said other semiconductor chip traversing one side
of the surface of said other semiconductor chip, and
10 is constituted by a first portion to which said wire
is connected, a second portion bent from said first
portion toward the back surface side of said other
semiconductor chip, and a third portion bent from said
secona portion in such a way as to be superposed on
15 the third portion of said one branch lead;
the third portion of said one branch lead is
integrated with the external lead led to the outside
from said resin mold; and
the third portion of said other branch lead is
20 joined at its end to the third portion of said one

branch lead in said resin mold.

2. A semiconductor device comprising:
a resin mold;

25 two semiconductor chips positioned inside said
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leads extending from the inside to the outside of
5 said resin mold; wherein,
said two semiconductor chips are stacked one upon
the other in a state where the back surfaces thereof
are opposed to each other;
each of said leads is branched into two in at
10 least said resin mold;
said one branch lead is secured to the surface of
said one semiconductor chip and is electrically
connected to an external terminal over the surface
thereof through an electrically conductive wire;

15 saild other branch lead is secured to the surface
of said other semiconductor chip and is electrically
connected to an external terminal over the surface
thereof fhrough an electrically conductive wire;

said one branch lead extends over the surface of

20 said one semiconductor chip traversing one side of the
surface of said one semiconductor chip, and is
constituted by a first portion to which said wire is
connected, a second portion bent from said first
portion toward the back surface side of said one

25 semiconductor chip, and a third portion bent from said
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second portion toward the outer side of said one
semiconductor chip;
said other branch lead extends over the surface
of said other semiconductor chip traversing one side
5 of the surface of said other semiconductor chip, and
is constituted by a first portion to which said wire
is connected, a second portion bent from said first
portion toward the back surface side of said other
semiconductoxr chip, and a third portion bent from said
10 second portion in such a way as to be superposed on
"the third portion of said one branch lead;
the third portion of said one branch lead- is
integrated with the external lead led to the outside
from said resin mold; and
15 the third portion of said other branch lead is

joined at its end to the root portion of said external

lead.

3. A semiconductor device according to claim 2,
20 wherein the lead portion of said external lead
continuous with the root portion is bent toward said

other branch lead side.

4. A semiconductor device according to claim 2,

25 wherein the first portion of said one branch lead is
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adhered and secured to the surface of said one

semiconductor chip via an insulating film or an

insulating adhesive agent, and the first portion of

said other branch lead is adhered and secured to the

5 surface of said other semiconductor chip wvia an

insulating film or an insulating adhesive agent.

5. A semiconductor device according to claim 2,
wherein the external terminals of said one

10 semiconductor chip are formed at the central portion
over the front surface thereof, the first portion of
said one branch lead is disposed at its end near the
external terminal of said one semiconductor chip, the
external terminals of said other semiconductor chips

15 are formed at the central portion over the front
surface thereof, and the first portion of said other
branch lead is disposed at its end near the external

terminal of the other semiconductor chip.

20 6. A semiconductor device comprising:
a resin mold;
two semiconductor chips positioned inside said
resin mold and having a plurality of external
terminals formed over the front surfaces out of the

25 front surfaces and the back surfaces thereof; and
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first leads and second leads extending from the
inside to the outside of said resin mold; wherein,
said two semiconductor chips are stacked one upon
the other in a state where their back surfaces are
5 opposed to each other;
said first leads are electrically connected to
the external terminals of said two semiconductor
chips;
said second leads are electrically connected to
10 the external terminals of either one of said two
semiconductor chips;
each of said first leads is branched into’two in
said resin mold;
said one branch lead is secured to the surface of
15 said one semiconductor chip out of said two
semiconductor chips and is electrically connected to
an external terminal over the surface thereof through
an electrically conductive wire;
said other branch lead is secured to the surface
20 of said other semiconductor chip out of said two
semiconductor chips and is electrically connected to
an external terminal over the surface thereof through
an electrically conductive wire; and

said second leads are secured to the surface of

25 either one of said two semiconductor chips and are
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inside said resin mold.

5 7. A semiconductor device according to claim 6,
wherein said one branch lead is adhered and secured to
the surface of said one semiconductor chip via an
insulating film or an insulating adhesive agent, said
other branch lead is adhered and secured to the

10 surface of said other semiconductor chip via an
insulating film or an insulating adhesive agent, and
said second lead is adhered and secured to thessurface
of either one of said two semiconductor chips via an

insulating film or an insulating adhesive agent.

15
8. A method of producing a semiconductor device
comprising:
adhering and securing internal leads of leads
integrated with the frame of a first lead frame to the
20 front surface out of the front surface and the back

surface of a first semiconductor chip, and adhering
and securing internal leads of leads integrated with
the frame of a second lead frame to the front surface
out of the front surface and the back surface of a

25 second semiconductor chip;
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electrically connecting the internal leads of
leads of said first lead frame to the external
terminals formed over the surface of said first
semiconductor chip through electrically conductive
5 wires, and electrically connecting the internal leads
of leads of said second lead frame to the external
terminals formed over the surface of said second
) semiconductor chip through electrically conductive
wires; and
10 forming a resin mold for sealing said first
semiconductor chip and said second semiconductor chip
in a state where the back surfaces of said first
semiconductor chip and of said secpnd semiconductor
chip are opposed to each other, and for sealing the
15 internal leads of said leads and said electrically

conductive wires.

"1 9. A method of producing semiconductor devices
according to claim 8, wherein said resin mold is
20 formed in a state where the back surfaces of said
first semiconductor chip and of said second

semiconductor chip are in contact with each other.
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0 10 A semiconductor device comprising:
a first semiconductor chip and a second semiconductoxr chip,
each having a main surface of a rectangular shape and a reax
surface which is opposite to said main surface, and a plurality of
external terminals arranged on said main surface, said main
surface having a pair of longer edges extending in a first
direction and a pair of shorter edges extending in a second
direction substantially perpend;cular to said first direction,
said plurality of external terminals extending in said first
direction and being axrranged at a substantially central position
between said pair of shorter edges, said first and second
semiconductor chips having the same function and the same .
arrangement of external terminals and being stacked each other.in
such' a manner that said rear suxrfaces of said.first and second
semiconductor chips are contacted to each other and one of said
longef edges of said first semiconductor chip corxesponds to the
‘other of said longer edges of said sécond semiconductor chip and
one of said longer edges of said second semiconductor -chip
corresponds to the other of said longer. edges of said first
semiconductor chip;
a first lead frame including:
a first lead crossing said one of said pair of longer

edges of said main surface of said first semiconductor chip, said
first lead having a first portion which is disposed on and secured
to said main surface of said first semiconductoxr chip, a second
portion bending from said first portion toward said rear surface,
and a third portion bending from said second portion toward the
outer side of said first semiconductor chip; and

a second lead crossing the other of said pair of longer
edges of said main surface of said first semiconductor chip, said
second lead having a first portion which is disposed on and
secured to said main surface of said first semiconductor chip, a

second portion bending from said first portion toward said rear
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5555x¢dges0 @f18%id main surface of said second semiconductor chip, said
fourth lead having a .first portion which is disposed on and-

secured to said main surface of said second semiconductor chip, a

second portion bending from said first portion toward said rear

surface,. and a third portion bending: from said second portion
‘“toward the outer  side of said -second semiconductox chip;
wherein said first portions of said third and fourth

leads are electrically connected to the'éor;esponding external
terminals of said plurality of extexnal terminals of said second
sémiconductor chip by second wﬁres,'respectively; and

a resin mold sealing said first and second semiconductor chips,
said first and second wires and a portion of each of said first to
fourth leads, ‘

wherein said first lead and said fourth lead are electrically
connected to each other at said thixd portion of each of said
first and fourth leads, and wherein said second lead and said
third lead are electrically:connected to each other at said third

portion of each of said second and third leads.

i1 A semiconductor device according to claimilQ) , wherein
said first portions of said first to fourth lead are secured to

sald main surfaces of said first and second semiconductor chips
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~saild third portion of each of said first and second leads is
longer than said third portion of each of said third and fourth
leads, and wherein said third portion of each of said first and
second leads is protruded from said resin mold and forms an outer

lead protruding outwardly from said resin mold.

13 A semiconductor device according to claiml?2 , wherein
an address signal is supplied to said outer lead of said first
lead, and another address signal that is different from said

address signal is supplied to said outer lead of said second lead.

14 A semiconductor device according to claiml2 ', wherein
said third portion of said fourth lead is terminated at halfway
through said third portion of said first lead, and wherein said
third portion of said third lead is terminated at halfway through

said third portion of said second lead.
!

15 A semiconductor device according to claiml4 ,:-.wherein
said first and fourth leads overlap each other in a plane :view,

and said second and third leads overlap each other. in- said plane

view.

16 A semiconductor device according to claim'l)., wherein

sald first and said second semiconductor chips are memoxry chips.

17 A semiconductor device comprising:

a first semiconductor chip and a second semiconductor chip,
each having a main surface of a rectangulaxr shape and a rear
surface which is opposite to said main surface, and a plurality of
external terminals arranged on said main surface, said main
surface having a pair of longer edges extending in a first
direction and a pair of shorter edges extending in a second
direction substantially perpendicular to said second direction,

said plurality of external terminals extending in said first
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100 bpending from said first portion toward said rear surface, and -a

third portion bending from-said second portion toward the outer

side of said first semiconductor chip;
wherein said first portions of said first and second leads

'.are electrically connected to the corresponding external: terminals
of said plurality of external terminals of said first
semiconductor chip by first wires, respectively;

a plurality of third leads crossing said one of said pair of
longex edges of said main surface of said second semiconductor
chip, each of said third leads having a first portion disposed on
said main surface of said second semiconductor chip, a second
portion bending from said first portion toward said rear surface,
and a third portion bending from said second portion toward the
outer side of said second semiconductor chip;

a plurality of fourth leads crossing the other of said pair of
longer edges of said main surface of said first semiconductor chip,
each of said fourth lead having a first portion disposed on said
main surface of said second semiconductor chip, a second portion
bending from said first portion toward said rear surface, and a

third portion bending from said second portion toward the outerx

side of said second semiconductor chip;
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said first and second wires, said first to fourth insulating

{
adhesive films and a portion of each of said first to fourth

- leads;
wherein said plurality of first and fourth leads.are
- electrically connected to each othex at said third portion of each
of said first and fourth leads, and wherein said plurality of -
second and third leads are electrically connected to each other at
said third portion-of each of said second and third leads,
‘.wherein said- first and .second insulating adhesivé films are-
arranged at the vicinity of said pair of longexr edges of said main
surface of said. first semiconductor chip respectively, and
wherein said third and fourth insulating adhesive films are

arranged at the vicinity of said pair of longer edges. of said main

surface of said second semiconductor chip respectively.

18 A semiconductor device according to claim 17 , wherein
each of said first to fourth insulating adhesive films includes a
base insulating film and adhesive layers on both sides of said

base insulating film.

19 A semiconductor device according to claim 17 , further
comprising fifth to eiglith insulating adhesive films between said
first portions of said first to fourth leads and said main

surfaces of said first and second semiconductor chips respectively,

wherein said first portions of said first to fourth leads are
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connected, and

wherein said first to fourth insulating adhesive films are
disposed outside said fifth to eighth insulating adhesive films
respectively with respect to said substantially central position

of said plurality of external terminals.

{ . . . . .
.20 A semiconductor device according to claim 19, whexein
each of said fifth to eighth insulating adhesive films.includes a

base insulating film and adhesive layers on both sides of said

" base.insulating film.

21 A semiconductor device according to claim?) , wherein
said third portion of each of said first and. second leads is
longer than said'third portion of each of said thi¥d and" fourth
leads, and wherein said thixrd portion of -each of said first. and

second leads is- protruded- from said resin mold and forms an outer

lead protruding outwardly from said resin mold.

22 A semiconductor device according to c¢laim.2]1°, wheiein'
said third portion of said fourth lead is terminated at halfway
through said third portion of said first lead, and wherein said .
third portion of said third lead is terminated at halfway through

said third portion of said second lead.

23 A semiconductor device according to claim 22 , wherein
said first and fourth leads overlap each other in a plane view,

and said second and third leads overlap each other in said plane

view.

24 A semiconductox device according to claim 23 . wherein
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said fifth to eighth insulating adhesive films respectively in

said second direction.

26 A method of manufacturing a semiconductor device
comprising the steps of:

(a) providing a first semiconductor chip and a second
semiconductor chip, each having a main surface and a rear surface
which is opposite to said main surface, and a plurality of
external terminals arranged on said main surface;

(b) providing a first lead frame and a second lead frame,
each having a plurality of leads;

(c) electrically coupling -said plurality of leads of said
first and second lead frames to said plurality of external
terminals of said first and second semiconductox chips

respectively; .
(d) sealing said first and second semicoriductox chips and a

portion of each of ' said plurélity of ledds of said first and
second lead frames by a resin mold, the other portion of each of
‘said plurality of leads of said first and second lead frames
protruding outwardly from said resin mold; and

a (e) after the step(d), joining the other portions of said

‘ plurality of leads of 'said first lead frame to the other portions
of said plurality of leads of said second lead frame respectively
by welding, thereby electrically connecting the corresponding
leads of said plurality of leads of said first and second lead

frames to each other.

27 A method of manufacturing a semiconductor device

according to claim 26 , wherein said welding is performed by a seam

welding using a laser beam.

28 A method of manufacturing a semiconductor device

according to claim 26 , prior to the step(d), further comprising a
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adhering said second semiconductor chip to said plurality of leads
of said second lead frame by adhesive layer provided between said

main surface of said second semiconductor chip and said plurality

of leads of said second lead frame.

29 A method of manufacturing a semiconductor device
according to claim 28 , wherein each of said adhesive layers
between said first and second semiconductor chips and said first
and second lead frames includes a base insulating film and

adhesive provided on both sides of said .base insulating. £ilm.

30 A method of manufacturing a semiconductor device
according to claim 26, wherein the step(c) includes a step of
electrically connecting said plurality of leads-of said first and
second lead frames to said plurality of external terminals of said

first and second semiconductor chips respectively by a plurality

of bonding wires. -

31 A method of manufacturing a semiconductor-device
according to claim 26 , wherein each length of the other portions
of said plurality of leads of said second lead frame is shorter
than each length of the other portions of said plurality of leads
of said first lead frame, wherein said welding is performed at the
ends of the other portions of said plurality of leads of said

second lead frame.

32 A method of manufacturing a semiconductor device
according to claim 31 , after the step(e), further comprising a
step of bending said plurality of leads of said first lead frame
at the vicinity of the ends of the other portions of said

plurality of leads of said second lead frame.

33 A method of manufacturing a semiconductor device
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afirstlead extendingto the inside and oulside of said
resin sealing material for ransmitting a clock signal in common 1o said
two chips,
wherein said first lead is branched at least to two .
branching leads wifhin said resin sealing material, said one firstbranching
lead is fixed to the circuit forming surface of one semiconductor chip and
is then connected to the external terminal of the circuit forming surface,
the other first branching lead is fixed 1o the circuit forming surface of the
other semicondupior chip ‘and conneciled to the external terminal of the
front surfacé, said two semiconductor chips are laminated with the
respective rear surfaces provided face to face and a pair of second leads

are providedto input a pair of chip select signalé for individually selecting

said two semiconduclor chips.

35 A semico'nductor— device a'ccqrding'to claimig J1«73r:le:t:e:'u—1 said
external terminal and said first lead are connected via a
conductive wire. .
36 A semiconductor device according to claim34” further
7

comprising a palr of third leads to.which a pair of clock

enable signals corresponding to said two semiconductor chips

are input.
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109& () - 940%& () -3 afirst semiconductor memory chip including a first terminal

connected to said first exiernal terminal ond terminal connecied 1o said

second external terminal;

. ' a second sé'miconductor memory chip including a third
'terminal connected to said first exiernal terminal and a fourth terminal
connected to said third external terminal; and

wherein saiq first and second semiconductor memory chips
receive said clock signal in common and ‘are selectively operated
independently of one anbiher, on the basis of said first and second

signals, respectively.
38 A memory system according to claim3y therein said first
signal is a first clock e;q[able signal and said second signal

; ' is a second c¢lock enable signal.

39 A memory system accoxrding to claim 38, wherein said first
semiconductor memory chip and said second semiconductor
memory chip are sealed by resin and said firgt t‘o third
external terminals are leads. extended_ to the inside and
outside of said resin. .

40 A memory system according to claim 37therein said first

signal is a first chip select signal and said second signal

is a second chip sSelect signal.
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109& ()-f1Q%i(dafductor memory chip and said second semiconductorx
memory chip are sealed by resin and said first to third

external terminals are leads extended to the inside and

outside of said resin.

42 A memory system according to clain137;wherein said first

. semiconductor chip and said second semiconduc;or chip are

sealed by resin and said first to third external terminals-

are leads extended to the inside and outside of said resin.

43 A memory system according to claim.37 ) wherein said first
semiconductor memory chip includes a plurality of first

memory cells formed on a first semiconductox suEstrate and

gaid second semiconductor memory chip includes a plurality

of second memory cells.formed on a second semiconductor

Substrate.
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a third external terminal which receives a first Ehip select
signal;
a fourth external terminal which receives a second chip

select signal;

a first semiconductor memory chib including a first terminal
connected to said first external terminal and a second terminal connecled
to said second external terminal;

a2 second semiconductor memory chip including a third
terminal connected to said third external ferminal and a fourth 1erminal
connected to said fourth terminal co.nnected,to said fourth external
terminal; and

wherein said memory system further includes a fifih external
terminal which receives a clock signal, said first semiconductor memory
chip further includes a fifth terminal connected to said fifth external
terminal and said second semiconductor memory chip furtherincludes a
sixth terminal connected to séid fifth ex.ternal terminal so that said first

and second semiconductor chips receive said clock signal in common.
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memory chip are sealed by resin and said first to fourth
external terminzls are leads extended to the inside zand

cutside of =said resin.

46 A memory systemaccording toclaim 45, wherein said first
chip and said second chip_axe sealed by resin and séid first
to‘fifth.external terminals are leads extended to the inside
and outside of said resin.

47 ’A memory system according to claim 44 ) wherein said
first semiconductor memory chip includes a plurality of first
memory cells formed on a first semiconductor substrate and
said secénd semiéonductor memory chip includes a - plurality
of second memory chips formed on a second semiconductor

substrate.



