- e3e, xp, "~ ag$ho6$pTxpQ0/ TITLE OF THE | NVENTI ON SEM CONDUCTOR DEVI CE AND
METHOD OF PRODUCI NG THE SAME 5 BACKGROUND OF THE | NVENTI ON The present

invention relates to a sem conductor device and, nore pafgi | u n“o a
technol ogy that can be effectively adapted to a sem condumulmm mm Bm i
which two sem conductor chips are stadked on upon 10 the othgr,and are
nol ded with a resin. In a sem conductor—device in which a sentconductor

chip constituting a DRAM (dynam ¢ random access menory) |s
resin, there has been enployed an LOC (lead on chip) stru [MM«L@H an be
15 appl ied to a sem conductor chip of even a large size elim

pads (also referred to as tabs) of the lead frame. A seni cond’t®¥#

devi ce' enfﬂi%ﬁﬁu?ﬁtﬁﬁﬂiiﬂVENQ ture has been disclosed in, for exanple,
Japanese Patent Lai d- No. 2-246125/1990 Ial d en_on 20 Qctober 1,

1990). In ordersH¥f qpstPFé’qcffr o'l PUGHNG JdEh devel oped a

senicondug%ﬁbhdeV|ce enpl oyi ng the LOC structure i.e., two sem conductor
chi ps con ting the DRAMs of the sane capacity are 25 stacked one upon
the other and are nolded with the -2 sane resin. The above sem conduct or
device is constituted by a resin nold, two sem conductor chips positioned

i nsi de t hes@edHbUTR cblaqq]ﬂtq\mlq)ﬁbgr nal termnals on 5 the
circuit-formng surfaces which are the front

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
emplo&ed 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



surfaces out of the front surfaces and the back surfaces, and | eads
extending fromthe inside to the outside of the resin nold. The two

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-down direction in the resin nold. The
one branch lead is adhered and secured,- 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 "I - branch lead is
adhered and secured, via an insulating film to the circuit-formng surface
of the other 20 seniconduct or chip, and is electrically connected, via an
el ectri cal$ameorRiiiii ve wire, to an external terminal of the

circuit-formng surface. The two branch | eads are constituted by separate
menbers. The ond®raRRYE |SEREGANIUGFAT, A8V Rt ROV DEI49R B¥sin nol d and

t ted wt t | .| ead nmed t d sh :

The. ot her et MR o eé?ﬁa?éf&%%%%etoofnecf&%é%% F#the rosi n Mol g
d | | t he | ead
and i s el egiyica dye 2 ITPSRAY Gald % LANPRLELNEY i T [y the | ea

extendi ng Tromthe 1nsi out Si IS constituted

by an sext eaﬁ@lcne.aﬁd-%xtnaﬁdﬁ%&tﬁa%éiemlameaﬂeeseﬂé B sht the one branch
| ead integral with the external |ead, and the other branch lead joined to

the one brandadeadutl ®ThmealfrertTenrifered seid anuutar devi ce has been
di scl osed in, for exanple, Japanese Patent hai d-Open No. 7-S8281/1995 (laid
open on Mewtfages, 08 lsgMeARYteRdliFE EXWENThEN ilfs ilde tire tai®ve- ment i oned

-sem conduct or device, the two sem conductor chips are stacked one upon the
“ ot'her outside of the resin mold. The two semiconductor

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 semiconducteor 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



in a state where the circuit-form ng surfaces are opposed to each other.
Therefore, the two branch | eads branched in the up-and-down direction are
20 present between the two senmi conductor chips in the resin nold. The two
branch | eads are connected, through wires, to the surfaces (bonding
surfaces) opposed to each other and are, hence, spaced away from each

ot her. Therefore, the gap between the two 25 sem conductor chips is w dened
by an anount -4 corresponding to thegap (di stance) between the two
branch | eads, resulting in an increase in the thickness of the resin nold
and an increase in the thickness of the sem conductor device. 5
Furthernore, the two branch | eads are present between the two sem conduct or
chi ps. Therefore, .a stray .capacita chi p-|1 ead capacitance) produced

el btive t SOEREdond SeRrEERRBERGPCOnE poRRc ALK Ay L RERTahee (ohi b | ead
capaci tance) i odused Lel gLl Y5.10,L0, e ot et oo gpndugtor, chip. are

added to t | eads.” “Accor di ng an i ncrease Pay capaci t ance

|'s added taoad'sﬁﬁ.&gaglgétgieemégngn&rﬂ hog1L831¢echAnkBEcgul si de of the

resin nold, fesulting in a decrease I n the propagation speed of signals 15

through thepkeadoandrigaders cagke i Neddetiad g chanagierigdigs of the
sem conduct or device. The object of the present invention is to provide

t echnobogyteapakl euesidecegashagrebénthot&nesscofisaisetedobgdughor devi ce.
20 Another object of the present invention is to provide a technol ogy
capabl e of ektproelngeetietedi tochhraceesideief vhearesincwadidet or devi ce.

The above and other objects as.well as novel features of the present
i nvention #Pfl OBEcBRRNERBVIBAL SBLegHAT tHktlckR?i p¥FE8RP8L LR&Aspeci fication

and the and the other branch lead joined to the one branch

lead.
10 The above-mentioned semiconductor device has been
disclosed in, for example, Japanese Patent Laid-Open

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



-5 acconpanyi ng drawi ngs. Briefly described bel ow are representati ves 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 having external termnals fornmed on
the front surfaces (circuit-formng surfaces) out of the 10 front surfaces
and the back surfaces thereof; and |eads extending fromthe inside to the
out side of said resin nold; wherein—each of said | eads is branched into
two in at |least said resin nold; 15 said one branch |lead is secured to the
surface of said one sem conductor chip and is electrically connected to an
external termnal on the surface -, r thereof; said the other branch | ead
is secured .surfac f [ ' t chip and is
electricalF%ggégﬁgégéggt%gaghgx égnng%ggﬁfﬁzrbgﬁugﬁé gé?fg%g t hereof ; and
sai d two sgplaeRdyehgk  ChERS1RBgSEACKRD: ARBeHBAN 1hhengt her, with their
back surfaces opposed fo each 25 of her. ., -6 The one branch lead is
el ectrical t}iernBest 68 tReaRegxXhembal bRANENalneRehbe sHrtpee of said one
sem conductor chip through an electrically conductive

thickness of the semiconductor device.

5 Furthermore, the two branch leads are present
between the two 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 extend{hg 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 semiconductor device.

The object of the present invention is to provide

o 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



wire, and the other branch lead is electrically 5 connected to an external

termnal on the surface of said other sem conductor chip through an

el ectrically conductive wire. Mreover, the one branch lead is adhered and

secured to the surface of said one sem conductor chip 10 via an insulating

filmor an insulating adhesive agent, and the other branch | ead is adhered

and secured to the surface of said ofher sem conductor chip via an

insulating filmor an insulating adhesive agent. 15 (2) In the

sem conductor device described in item (1) above, the back surfaces of the

two sem conductor chips are in contact wwth each other. (3) In the

sem conduct or device described in item (1) above, a portion of the one

branch | ead ooﬁpsed.to %hewzo gurface of said one sem conductor chip has a

t hi ckness EANYAEY CR&Y0F % he other portions, and a portion of the

ot her branch | ead.; S - o f ' : i c@nductor chip
%g%§?ﬁ§ ﬁgﬁEQlBQE EE?B@ &8 ﬁ§§k9s8hESE1§EgEB?4) A

has a thickness r an that of the ot portions.

senm conducti@fe d8pke@sCORPELSI REventiod 8ESENoSBLint WRi1§EN conductor chips
positioned inside said resin nold and having a plurality of external

term nal s fagpreda®iohhe front surfaces out of the 5 front surfaces and the
back-surfaces thereof; and first | eads and second | eads extending fromthe
i nsi de5t o t(ie oat senécohdsakdrrdsivacaptadnpwheirgn, said two seni conduct or
chi ps are stacked one upon the other in a state where their back surfaces
are 10 opposed BorefdR BPAE#: said first leads are electrically connected
to a the extern term,na condyct or sai d second

I nal g of said.two sem . ¢hi ps;
Le?ds_are eIect?V8aFFW188ﬂaES%8ﬁ ?glﬁ% ?%%féi?%? afn?égﬁigﬁ%g of either one
VOt sai d t“@eE?H‘ﬁBTgugﬁgrhgpigé;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 therecf; and
said two semiconductor chips are stacked one upon

the other, with their back surfaces opposed to each

25 other.



each said first leads is branched into two in said resin nold; said one
branch lead is secured to the surface of 20 said one sem conductor chip out
of sai'd two semi conductor chips and is electrically connected to an
external termnal formed on the surface thereof through an electrically
conductive wire; said other branch lead is secured to the surface 25 of
sai d other sem conductor chip out of_gaid two _g_ sem conductor chips and
is electrically connected to ~an external termnal formed on the surface

t hereof through an electrically conductive wire; and said second | eads are
secured to the surface of 5 either one of said two sem conductor chips and
are electrically connected to external termnals forned on .. the surface

th f th h_el ectricall duct.i i insid i i | d.
The. one branch FBEqONE ZAREFEG LARE 480 IBAtEa rIaYl0 SFCEES 3P oal d one
seniconduc%gregQE?ngiar@gmhﬁgﬁlg iQ%efghgkgreagfig%qthjgg adhesi ve agent,
t he ot her branch ea& i's a& ered an secure& to the surface of said other

sem COnducts%ieehau&araehligs%%bb@a il Bn@Ltal cally @onpdcadhesi ve agent,
and 15 the second lead is adhered and secured to thé surface of either of
said two s@Akegnduat @heCbitpervibzaaghi Nedbatisnglechmienlay i nsul ating
adhesi ve agent. Wth the above-nentioned neans (1), the two sem conduct or
chi ps are stacketedntoupanekheraobhetermnip@laogst ahe wherfaceherfe back
surfaces are opposed to each other. Therefore, no branch | ead exists

bet ween t h&2idoC§bRIrcERAEEPBAVERPES Chand thieughp abeedesh rika livo

sem conduct or .chips can be decreased, and the thickness of the resin nold
can be decF8REBH 38 YrFEspondingly. This nakes it possible to decrease

Moreover, the one branch 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:



-9 the thickness of the sem conductor device. Besides, the two branch | eads
do not exist between the two sem conductor chips. Therefore, the stray
capacitance produced relative to the other 5 seni conductor chip can be
substantially precluded fromthe stray capacitance (chip-Iead capacitance)
added to the one branch |l ead, and the stray capacitance 1 produced relative
to the one sem conductor chip can be.gubstantially precluded fromthe stray
capaci tance 10 (chip-1lead capacitancey—added to the other branch | ead.
Accordi ngly, a decreased anount of stray capacitance is added to the-I|ead
that extends fromthe inside to the outside of the resin nold. This nmakes
it possible to increase the signal propagation speed 15 through the |ead
and to inprove glgggghcmgm racteristics of the sem conductor device. Wth

t he above-nenti onéd™ ieans ?2), the two sem conductor chips are in contact

W th each ot hertQBCEEﬁE&oHéﬁ&éf‘réﬁfﬁépé‘é‘ﬁtigﬁéé i§s PGe9ap; pet ween the 20

two sem conduct or I ps. Therefore, t hi ckness of the resin nold can be

decreased gasigspendi BgAYhE0khg0ai b1l PESEi by ot Oektethgl decrease the
t hi ckness of the sem conductor device. Wth the above-nenti oned neans (3),

it is 25 poesgmbhelsofdemedase the fhorwknessfafes heutestntioé t he -10 resin
nold on the surface of the one sem conductor chip and to decrease the
t hi cknkss 6fonhesnefapesfanfctheshackhoivk trrenetiereate atdt he ot her

sem conductor chip. Therefore, the thickness of the resin nold can 5 be
decr eased corregbBﬁHi%§?§§ angy ?%%P?%i%%ﬁé%se%ﬁe?%%n%e§¥%%ﬁﬁﬂ%tor devi ce

can be further .decreased yth t ove- nentio .means (4), the second ~1
Lead is se%ﬁ?é%etgotﬁlie s%?%/%ljc‘:é;e o#lfeslaefbhée/fr%?“% hnégfgbn"?herej('n’
J said two semiconductor chips are stacked one upon

the other in a state 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 oﬂe 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;
said other branch lead is secured to the surface

25 of said other semiconductor chip out of said two



sem conductor chips and is electrically connected to 10 an external

termnal fornmed on the surface thereof through an electrically conductive
wire tn the resin w nold. Therefore, the stray capacitance (chip-I|ead
Capaci tance) added to the second | ead becones snaller than the stray

capaci tance (chip-lead capacitance) 15 added to the first | ead.

Accordingly, the signal propagation sgeed of the second |ead increases,
contributing to inproving the el ectr+e--eharacteristics of the sem conductor
device. 20 BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view
illustrating a state where an upper part is renoved froma resin nold of a
sem conduct or device of an enbodi nent 1 of the present invention; 25 Fig. 2
is a bottomview illustrating a state -11 where a | ower part is renoved
fromthe resmicootdcobrt hbipenrodnilacebectrucedlyFcgnngcitgedatsecti onal vi ew
cut along.line AAAin Fig. 1; 5 Fig. 4is a plan view of a |ead frane used
in a process eytepnadutenginpd fermnednebctbe dvyifase khgresfis a plan view
of a lead frame used in the process for producing the sem conductor device;
Fig. 61is 5h§@EBPoﬁBIe%?@ﬁFFFP&%Yr%?Pﬂ@cglﬁﬁtﬂbﬂeloaBﬂ produci ng the

sem conduct or device; Fig. Z ig a sectioQaI view of an essential portion,
f or |IIustrat|n§afﬁesﬁﬁ?ﬂ8d 579Br BBGCPRGUE RS tgnFESnEHE?SFed8§|ce; Fig. 8
= holLePEFEREE, A1 sataceat bbalcdfapotbi olnalgr il s 10 (e
el ectroni Ce2PPAFBEHB1Yy connected to external terminals formed on
the surface 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 f£ilm or an insulating adhesive agen}, 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



mounted with the sem conductor device; Fig. 10 is a sectional view of a
sem conductor 20 device of an enbodi nent which is a nodification of the

enbodi ment 1 of the present invention; Fig. 11 is a plan viewillustrating
a state where the upper part is renoved fromthe resin nold of the

sem conduct or device of an enbodi ment 2 of the present 25 invention; -12
Fig. 12 is a bottomview illustrating @_state where the |ower part is

renoved fromthe resin nold of the semconductor device; Fig. 13 is a
sectional view cut along line B-Bin 5 Fig. 11; Fig. 14 is a plan view of a
| ead frame used in a process for producing the sem conductor device;

Fig. 15 is a plan view of the |lead franme used in the process for producing
t he sem conductor device; 10 Fig. 16 is a sectional view of the

sem conductae dbickseef afi ehbodemeavn@uotor hdepiegent invention; Fig. 17
is a perspective view illustrating an essential portion of the

sem conduct or dB@Fédeski ghelBwpsbraprhnleaedsy 4¢ | n_Eraxisly an essential 15
portion of the lead frame used in_the process for producing the

sem conducP8tvWEEYi B EVg. S¢91Fenduptah SRERF i | ITRGNSRqLRy dh%ssenti al
portion of | ead f&gne used in_the iocess f or ﬁrod cing the
¢ a %

he
seniconduc?%FaHeSPeg 6n??gpr36u?%d EHr AT W i Fiaset ?{ng a state where
1 oPeL SBRLcbiGLEPEEEhLs LA St Pl Il esemag gL, o e
illustratifgeasstayyecapacitance (chip-lead capacitance) added to
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
sem condu
Fig. 20;

nodi fi cat
sem condu
i nvention
i nvention
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t he same
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t he prese
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20

25

the lower part is renoved fromthe resin nold of -13 the

ctor device; Fig. 22 is a sectional view cut along line CGCin

. Fig. 23 is a sectional viewcut along line DDin 5 Fig. 20; Fig.
24 is a block diagramof the sem conductor device; ~~1 Fig. 25 device of an
10 enbodi nent 4 Fig. 26 device of an enbodinent 4 Fig. 27 15 apparatus of
and is a block diagramof the sem caongyctor enbodi nent which is a

ion of the of the present invention; is a sectional view of the
ctor R enbodi nent which is a nodification of the of the present

; 1s a plan view of the el ectronic an enbodi nent 5 of t

he present

; Fig. 28 is a sectional view of the above el ectroni c apparatus.
PTI ON OF THE PREFERRED. EMBODL MENTS Enbodinenti of the present

BEF 40 B BeCUebRri BRULFTS det at e WP R §EPET LM

R R S T TR Sl
o]
chip. Therefore, the thickness of the resin mold can
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 is electrically connected to
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)
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.

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;

Fig. 2 is a bottom view illustrating a state

B°EQTt he drawi ngs.

hose havi ng
but their

nfe?%%éﬁ?%%h$?geﬂeb§ufﬁ£§§I§F'tﬁ%ﬁﬁ%ﬂgfnéeﬂicéﬁdﬁg£§renbOdinent’



5 applied to a sem conductor device of the TSOP (thin small outline
package) type having a bidirectional |ead arrangenent structure. Fig. 1 is

a plan viewillustrating a state where an upper part is renoved froma
resin nold of a 10 seni conductor device of an enbodinent 1 of the present
invention, Fig. 2 is a bottomviewillustrating a state where a | ower part

is removed fromthe resin mold of t hgysem conductor device, and Fig. 3 is a
sectional view cut along line A-A inh-Fg- 1. 15 As shown in Figs. 1, 2 and
3, the sem conductor device 10 of this enbodi nent has two sem conduct or
chips 1 stacked one upon the other which are nolded - with a resin 8. The

Lwo seni conduel o, GRS ba3he 18! GEhBELANG URORAENG ALber, 1 Ly Lhei T back

surfaces 2 oppose toe t WO sem conduc chi p§ 1 have the

same externgle Yetficohdfclted g@mfgythtor chips 1 have, for exanple, a
rect angul ar Sianar shape, though they are in no way linmted thereto only.

25 The two seni gardugt @ @hisRetlionhe @ael cutlalesgstiihet adachihefly by a
sem conductor substrate of single crystalline silicon and a nulti-Iayer

w ring | ayerig.onged on the front surface out of front and back surfaces
t hereof. A DRAM (dynami c random access 5 nenory) of, for exanple, 64
megabi Bs i s congtig-uttedsag® almwnyipwcpifcai Lesdsfoamenusgdhiof at he two

sem conductor chips 1. A plurality of external term nals (bonding pas) BP
are fornedRﬁPcéséeﬁPFaPrﬁéPFﬂéﬁ 6¥eaSEWFEGPQUEG°FOFRVH§ESurface 1A1 which
is the front surf.ace_.of. one enlconduc% A out of .the %ﬁo

(see Fig

senlconductor cﬁﬁﬁs ? éFoﬁg ﬁ@ V&ﬁ§ Qi 58?3n8f8dtﬁ8r
The pl T aets¥ %6 eﬁﬁ.—%{]é' be&ﬂbnekﬁlgs’naﬁetaer ABYigR,t he uppernost

mnklng | ay mong t ReP15 mi tiplicity of wring |layers Of the
" semiconductor chijg.l A isha ypperisnal wiewngihlayetratsngowemedhwiith a surface

protective film/( i nal protective film fornmed on the upper surface
t her ead. Boifidipwgdapéngngbeasemfiopnddctart Hevsaeface protective filmto
expose the 20 surfaces of the external termnals BP.
Fig. 7 is a sectional view of an essential
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;



A plurality of external termnals BP are formed at a central portion of a
circuit-formng surface 1B1 which is the front surface of the other

sem conductor chip 1B out of the two sem conductor chips 1 along the 25

| ong side of a rectangle thereof (see Fig. 2). The -16 plurality of
external termnals BP are fornmed on the uppernost wiring |ayer anong the
multiplicity of wiring | ayers of the-g$gm conductor chip 1B. The upper nost
wiring layer is covered with a surfaee-5-protective film (final protective
film formed on the upper surface thereof. Bondi ng openings are formed in
the surface protective filmto expose the surfaces of .~ _1 ' the external
termnals BP. Acircuit pattern of the DRAM constituted in the 10 one

sem conductor chip |A is_the s as.the.circuit, pattern of the DRAM
constituted in ?h@'of%e+ssgn?%gﬁgﬂcYﬁ?wcﬁf%u gfaﬁg??h%rﬁ%? € the

arr angenent t e kN o e

Ci rcu?t-fg‘?’%‘lgﬁ% %?fg%%é]?iﬁgg{: %ﬂ?gﬁ%%&émﬁ%@]gﬁéﬁ@%%gﬂ?%@l%\fi s the sane

as the arrgpgesspichdd&fdr odet€eexternal termnals BP formed on the
circuit-formng surface IB1 of the other sem conductor chip 1H That is,

the two sem conpligt 013 cig ps dedwaiiens hev bewrec st raCong elind Fiwuph there is
no particular limtation, the resin nold 8 has, for exanple, a rectangul ar
pl anar5 shapeg- Alhj urality of |eads 2 are arranged on the outer sides of the
two opposing long sides of the resin nold 8 along the |ong sides thereof.
The 25 pluralit§idf leaks 2 B KR hee 1R theanasisrd tin a

process for producing the semiconductor device;

~

) . . .
Fig. 15 is a plan view of the lead frame used in

the process for producing the semiéonductor 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 1s a bottom view illustrating a state

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



- 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 |leads of the left side shown in
Fig. 2, and the group of leads of the left side shown in Fig. 1 5
corresponds to the group of leads of the right side shown in Fig. 2.

Term nal s nanes are given to the plurality of leads 2. Atermnal vcc is a
power source potential term nal fixedjga a power source potential (e.g., 5
10 V). Atermnal vss is a reference-potential termnal fixed to a
reference potential (e. g., Ov). An IO OA termnal, an QOB termnal, an
Q1A terminal, an IQ1H termnal, an 1O 2A termnal, an Q2B termnal, an
IO 3A termnal and an 1O 3B termnal are data 15 input/output termnals. A
terminal QOto a termnal Al2 are address input termnals. A termnal RAS
is a row atheessmicondecter MewlceA terminal CAS is a col unn address strobe
termnal. Aterminal WE is a read/wite enable terminal. Atermnal CEis
an 20 output enBbfe T2rkF nalSeE 1R nateRCEY s alIreel 38 fi1falin Anong t he
above-nmentiopned_plurality of leads 2, the lead 2 which is the address input
termnal, Fh8- 1838 2 which is the row address strobe terminal, the 25 |ead
2 which is the golu ddr es t 1 - the | 2 which is
the read/wite gﬁ%b{%” ?faérjn?ens;?éé%%%ﬁ[ h‘g{%z}ﬁ'{a a\‘/&ﬁ%ﬁ ]iish% hlft;_%jultrbut enabl e
termnal, pre bygnched in the up-and-down direction (in which the chips are
stacked) insfde the resin nold 8, and 5 are bent to have two branch | eads
(3A, 4A). The omggbrancis | £asl cifk | Giafhe e arik samiicRshdurddie
circuitformng surface 1Al of the one sem conductor chip | A via an
insulatingdévieef, and is electrically connected to the external terminal
BR of the circuit 10 form ng surface 1Al via an electrically conductive
Wire 7. The of HEH9 brifdts 1otk (4 aaiit &f 4P SERMANTS TR

[ it-f ' f Bl..of the ol . ' . Chi '
neul at | ngiTY 198 SOF s 9o e GAPAG] ot GGl 1 T DB Cor m nal

15 BP]7(5.)f té}&&&ﬁgﬁe-ﬁf Q{fﬂﬂ;%mme{]saeﬁgt t]jh%(jave\a{l{ G electrically conductive

wire 7. That 1s, t ead _ ress input termnal, the lead 2
which is the royaddress o ke if@idl Ralew (dTe dHRAG e iWUdn dtot he col um

address 20 strobe termnal, the lead 2 which is the read/wite
device of an embodiment which is a modification of the
embodiment 4 of the present invention;
Fig. 27 is a plan view of the electronic
15 apparatus of an embodiment 5 of the present invention;
and

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 denoted

25 by the same reference numerals but their description



enable termnal, and the lead 2 which is the output enable termnal, are
electrically connected to the respective external termnals BP of the two
sem conductor chips 1. 25 Anong the plurality of leads 2, the |ead 2 which
- 19 is the power source potential terminal and the lead 2 which is the
reference potential term nal are branched in the up-and-down direction (in
whi ch the chips are stacked) in the rgsin nold 8 and are bent to have two
5 branch | eads (3A, 4A). The one branch | ead 3A extends on the circuit
form ng surface 1Al of the sem conductor chip A in a direction in which
the external termnals BP are arranged, and is integrated with a bus bar

|l ead 5 10 di sposed between the end of the other branch | ead 3A and the
external term_nal BP. The bus bar lead 5 is integrated with a fixed | ead
adher ed an¥iddc®P&dbeoreRr&atefcuit-form ng surface 1Al of the sem conductor
chip [Avia an insulating film®6, and the fixed lead 15 is electrically
connected to the external term nal BP of the sem conductor chip Avia a
wire 7. Th%mgggg&egQaqch | ead 4A extends on the circuit form ng surface 1Bl
of the semiconductor chip 1B in a direction in which the external termnals
BP are 20 arranggdyh3ademdolithedtat edeWpiBsankusnbantigadid arranged

bet ween the end of the other branch | ead 4A and the external term nal BP.
The bus bamppgadd5tbsai Bemagrahadcwbirthdavitkedf|l ead adber edhand secured to
the circuit-torm ng surface 1B1 of the sem conductor 25 chip 1B via an

i nsul ati ngsfalh 6utandet peckiged type hav2ogi 8 blidéirectabhglconnected to

the external term nal BP
lead arrangement structure.

—

) Fig. 1 is a plan view illustrating a state where

an upper part is removed from 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 fésin
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

T with a resin 8. The two semicénductor 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



of the sem conductor chip 1B via a wre 7. That is, the lead 2 which is the
power source potential termnal and the lead 2 which is the 5 reference
potential termnal are electrically connected to the external termnals BP
of the two sem conductor chips 1, respectively. Furthernore, the

sem conductor device 10 of this enbodinent is constituted to have an LOC
(lead on 10 chip) structure in which {fe branch | ead 3A and the bus bar

| ead 5 are arranged on the circuit-fermng A surface 1Al of the

sem conductor chip | A, and the branch | ead 4A and the bus bar lead 5 are
arranged on the circuit-formng surface 1Bl of the sem conductor 15 chip
1B. Anong the leads 2 which are the data i nput/output termnals, the | eads

n o sH%%fé% d“ﬁﬁiéf? ICYI lcg%?gnc Ieagk%éﬁ aregggtaéﬁergéeand

branch | ea e resin nD d

secured to il I f19r. C A e C or chip lAvia
g@g c@g{sttal THeNG 13ULhACEnEAL Rh1ER 1%3@& %@gﬁg

an |nsulat|n are electrically connected to th xt er nal

term nal s BRyQlr tlemed o thieOrFong surfaece At wirarwoh@sSahd That is, the
| eads 2 whic are the termnals 25 1 QA 1TQI1A 1O2A and 1O 3A are not

el ectri cal back sk fades- thereedt. edAt DRAMe( @yhanhal réwdom natsedP of the
sem conductor chip 1B. Anong the |l eads 2 which are the data i nput/output
term nal s, memoriydads .2 fniri eprampd ey hé4t Beghhats LE cpns5ikateR, akQ 2B and
| O 3B are bent to have branch | eads 4A in the resin nold 8 The branch

| eads 4A aﬁem&@ﬁéﬁe&%%ﬁ&l§eéﬂﬁéﬁmt&ntﬁéCE|PéuFPefBWHlng surface 1H1 1

semiconductor chips 1.

A plurality of external terminals (bonding pas)
BP are formed at a central 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 1A. 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



of the sem conductor chip 1H via an insulating film®6, and are electrically
connected to the external 10 termnals BP of the circuit-form ng surface
1H1 viia wires 7. That is, the leads 2 which are the termnals 100B, 101B
I'Q’2H and 10 3B are not electrically connected to the external term nals BP
of the sem conductor chip |A 15 Referring to Fig. 3, the one branch | ead
3Ais constituted by a first portion_%%; whi ch traverses the one side of
the circuit-form ng surface 1Al of the.one sem conductor chip | A and
extends on the circuit formng surface 1Al of the one sem conductor chip

| A, 20 a second portion 3A2 bent fromthe first portion 3A1 toward the back
surface side of the one sem conductor chip | A, and a third portion 3A3 bent
fromthe second portion 3A2 toward the outer side of the one sem conductor
chip | A Théufatstypeftevhespal | sepBingherkl ane Serme@dor othde

circuit-formng surface, 1A1 - 22 of the sem conductor chip | A via the
i nsul at i ngUPPRRP@St TR ERG HRYEhedRPRSt tRHBrFV b BliCHY dPSposed near the

t |t inal . HP f d_at the. I ti f i it-f i
sur face LATLBERg ksketE EohAE S SR ERT P RS 8 | Pemnected to the’
end of theuéhé%kaggr&iﬁfngg%ggyeigtgg\;epécggg Illeégl l#féée constituted by a

first porti whi ch 't ses the one side of the circuit-formng

surface 1HlrofelbevOl PEIM SE EONAYES CEcH et DI P SEhExXtSNdspoNn the
circuit-formng surface 1B1 of the other sem conductor chip 1B, a second

portion 4AZppentsirfaeé hehérest. p@Ecdndimgd Abendnaysd atrdee fleateds dnf ace si de of
the ot her sem conductor chip 1B, and a third portion 4A3 so bent fromthe
second porthersurPads proterbiveviilmpprdxpade thee thirthgra t9dn 3A3 of the
ore branch |l ead 3A. The first f)orti on 4Al1 is adhered and secured to the

ci rcuit - f oF M stk ESIIRALE HRF seni conduct or chip 1B via the insul ating

(LI m e, The e oL A0 d S B IRy USRI 10 ot e
1HL aofp t heysed GENBId RN idhildl 10 W 1 dahE U adeE - de end of the
pattern of the DRAM constituted in fhe other
semiconductor chip 1B. Furthermore, the arrangément
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 planar
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



first portion 4A1. The third portion 3Al of the branch lead 3A is 25
integrated with an external lead 3B led to the outside - 23 fromthe
resininmold 8. The external lead 3B is formed in a surface-nmount shape,

€.g9., in a gull-wing shape. The third portion 4A3 of the branch |lead 4A is
joined at its end Y to the root portion 3HL of the external 5 | ead 3B, and
is electrically and nmechanically connected thereto. That is, the two branch
| eads (3A, 4A) are constituted by separate nenbers. Though there is no
particular limtation, the end of the third portion 4A3 of the branch | ead
4A is 10 joined to the root portion 3H1 of the external |ead 3B by, for
exanpl e, seamwelding by using a | aser beamin order to increase the

strength aof junction. 1n thi odi .t S wel di i,s effected
after the trréési%u%cge E?ﬂats Abzree%’r‘rl%o?dr?eq?“sﬁ ?ﬁ% gg{%?ngg ?g%‘%BH is so bent
that a le [ i § tih t r Qo i Hi J sitioned on
t he ot heracgfrgk%g:% %@O}ﬁ&%%&% ltmhgl%risgl tzé:toil}(r%ggetsI I r%%Gfltdu:tel{%)s made of ,
for exanplgdip ideUled G idHe alkifai rRadebY Howning F8 .20 ,adfigsi ve | ayer of
a polyimde resin on both surfaces (front surface and back surface) of the
resin subsiteatgrdfp At Vigadie afesihe 1ALt bddel etlorincdlnl wieanductive wire 7,
use is nmade, for exanple, of a gold (Au) wire. Furthernore, the wire 7 is
bonded by,cdmresireicamsl &he tgnompe ofplessisow thabhdi mgabdi sgde trasonic -
24 vibration. Support |eads 9A are arranged in the resin nold 8 on the
outer si dEDN tife B dpposi ng short sides of the seniconductor chip |A.

Support | eads ar.e arranged_in the resin,nold 8 qon.the outer sides of
the two opposi %gewassi"ﬂke%ofrtehglggﬁi §8n3§€t gﬂufﬁfr?‘ﬁti'H.Of'?'he suppor t

| eads 9A re,f JARPT ¥ED9; L e pover £65EBeRbfeBcyithe lead frame
‘in the prgggggﬁ or %r856@3§89tﬁe sénico%%ﬁ%forggev?gg 1%. 101In order to
reduce theexhi®ss. fikRd e% B polwer8sbarter pedealtiaflon eeyanplse, bi phenyl

resin to which are added phenol curing agent, silicone rubber and filler.
10 V). A terminal Vss is a reference potential terminal
fixed to a reference potential (e.g., 0 V). An IO/0A
terminal, an IO/0B terminal, an IO/1A terminalf an
IO/1B terminal, an IO/2A terminal, an IO/2B terminal,
an IO/3A terminal and an I0O/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
O 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 1is the column address strobe terminal,



The resin nold 8 is formed by a transfer-nolding nmethod which is suited for
mass production. The 15 transfer-nol ding nethod uses a netal nold equi pped
witha pot, a runner, a flow gate and a cavity, and forns the resin nold by
i"njecting, with pressure, the resin into the cavity fromthe pot through
the runner and the flow gate. 20 In the sem conductor device 10, the one
branch | ead 3A is adhered and secured go the circuit-formng surface 1Al of
t he one sem conductor chip | A through—the insulating film®6, and the other
branch | ead 4A is adhered and secured to the circuit-form ng surface 1B1 25
of the other sem conductor chip 1B through the - 25 insulating film®6.
Furt hernore, the one sem conductor chip | A and the other sem conductor chip
1B are stacked one upon the other in a state where their back surfaces are
opposed t ccleachead herwhilherief ortee tdmd Svbitancdndlelaist@winals) do not exi st
bet ween the two sem conductor chips 1, making it possible to decrease the
gap betweetnd Hehe weeadm ddhdlttigy @ prutipWnenable Harawinglo decrease the

t hi ckness of the resin pold 8 correspondingly. 10 Since the two branch
| eads (3A,312@\)b¥ﬁf191‘b?dek‘?sttq"%é’t % 14%&”1 vﬁgl%"é%ﬁ%hdd& M ps 1, the

stray capagitance produced relative 1o the her_ sem ductor chip 1B can
it T G R Re B A% )t 2k 3RS 0 G

be substa e € stray capaci (¢h

capacid ancgle 15 A00edl i vd NP HANAILA LAY 3 Y] {hgestngy capaci tance

produced relative to the one sem conductor chip | A’can substantial ly

precl uded ¥raiad heesd ray is canardanar (Cdiurdead aarad iice)- added to the
ot her branch | ead 4A. Accordingly, the stray capacitance 20 can be reduced

whi ch 1 s atdedine syefdead ] wifi dthe oy srentiesbridudtiosr radsipn 1ol d 8, t he one
bnanch | ead 3A adhered and secured to the circuit-formng surface 1Al of
the one séHid AHUABH AHNT 1TAlhoudnd Heés isdaatatiiasd v I m 6, and the ot her

branch | ead 4A 25 her%P and sec rgg to the cir%yis{fonnin surface 1H1
connecte 0 the externa erminal BP of the circult-

10 forming surface 1Al via an electrically conductive
wire 7. The other branch lead 4A is adhered and
secured to the circuit-forming surface 1Bl of ;he
other semiconductor 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



-26 of the other sem conductor chip 1H through the insulating film 6.

Mor eover, the one sem conductor chip | A and the other sem conductor chip 1B
are stracked one upon the 5 other in a state where their back surfaces are
ih contact wwth each other. Therefore, there exists no gap between the two
sem conductor chips 1, and the thickness of the resin nold 8 can be further
decreased correspondi ngly. 10 Next, the constitution of the |lead frane used
in the process for producing the sem-conductor device 10 will be descri bed.
The sem conductor device 10 is produced by using a lead frame LF1 shown in
Fig. 4 (plan view and a 15 |ead frame LF2 shown in Fig. 5 (plan view).
Referring to Fig. 4, the lead frame LF1 includes a plurality of |eads 3,
four bus bar leads 5 and two __~ support |eads 9A arranged in a region
defined byig fhgneower $ﬁér§ﬁuPaFPﬂ§16¥ tesasnal garddrhedbe@dn?o 20 two
groups of | eads. ' The | eads of one %rgugaare arranged in the direction of

ext ensi on UFlFﬂelFrgﬁﬁ I?fﬁﬁFEﬁelgoB terBARaL oRge sPERNORed he

sen conduct, or ted Wi t ranme 12. The | eads 3

and ate Ny h the fr
of the othéf § gpa?E ag?aﬂggﬁreﬁ 8 B0 YR ACR % € P8I #&Fon of the
frame 12 Welcsgk 1PRASeHeLonth 19t@eraA@n95§'9§%gf?é Neagerigonduct or

chip (1A |ntegrated with the frame our | eads 5

ext endsi n bbgnghrgggagn(gﬁ t hgyl ong side of the sem conductor chip (IA),
and are 5 integrated with { he feads 3 arranged at the first stage, mddle
stage and | ast thagenefbtrhaepchebeadrlmngeremds dmethevocrmppiort | eads 9A are
integrated with the frame 12 opposed to the short sides of the

sem conducfermgngpsuripce 1bATher pthe ssemicordyeter chip elkokstd tuted by the

direction in which the external terminals BP are
arranged, and is integrated with a bus bar lead 5

10 disposed between the end of the other branch lead 3a
and the external terminal BP. The bus bar lead 5 is
integrated with a fixed lead adhered and secur;d to
the circuit-forming surface 1Al 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



internal |eads nolded wth the resin 8 and the external leads 3H led to the
outside of the resin nold (8), and are connected together through tie bars
11. Armong the plurality of leads 3, nost of the |eads 3 15 are constituted
as branch | eads 3A. Each branch lead 3A is constituted in the sane manner
as the one shown in Fig. 3, i.e., constituted by a first portion 3Al, ar
second portion 3A2 and a third portiopy3A3. The branch | ead 3A is so bent
that a first portion 3A1L 20 traverses-the circuit-form ng surface 1Al of
the sem conductor chip A and is positioned on the circuit-form ng surface
1Al of the sem conductor chip I A, and the back surface of the third portion
3A3 is so positioned as to be flush wwth the back surface of 25 the

sem conductor chip | A _~, 8 The lead frane LF1 is forned by subjecting a
flat plate isf elfestréxahdlye coameicted tFelrhei ekderfinil) tgkmapadr B®opper (Cu)
or a copper alloy to etching or to press formng to thereby forma

pr edet er ni P& thea§eBisndBCchoanghiPhdR, Vagbpe¥ifRg /the internal | ead

portions of the |eads 3 to the press.form.ng,. The insulating film®6 is
Puck o the badbetuipact Rt LB £ PEiChorE SHESREVEE PRETBRanch | cad 3A

Furt her nor g, Lhe Bys gt 6305 1§ Brg 1BLaobaled 40, W Lhcthe fixed | ead

secur ed topPhe circuit-1ormng surfacée o he“sem conductor chip | A and

t he i ngul ati i i gk : b = he fi xed | ead.
Referr?ng %EQ%f%hk%tgfﬁgnﬁggg F%gﬁghﬁ%zg?écngggg%ggglglurality of | eads 4,

four bus babnheadedStandhewexsuppant tkendsadB aprafigeHei Gwad regi on defined
by a frame 12. The plurality of leads 4 are divided into two groups of

| eads. Theskmadenduotosnehgpeup,arespechnygedyi.n the directi on of extension
0f) the frame 12 20 which is ogposed,to one |long side of the sem conductor
chip (1B). The Fea§bexmgreyhEngt AEPIGPBAPCHPE g??éﬁ@eéoiﬁftﬁélﬂirection of

t i f t f 12 whi I dto_t I id f th
e Conduc EBPOBRTERE18F , CTRBLEbBF SBLECLAF P caRsLaC 6 LERICR i the
dlrecibon eﬁiﬁyeskgﬂgtﬁkgeiﬂfwﬁbgh the branch lead 3A and 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 I0/0A,
I0/1A, IO/2A and I0/3A 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 I0/0A, IO/1A, IO/2A and IO/3A are not electrically



sem conductor chip (1B), and are integrated with the | eads 4 arranged at
the first stage, mddle stage and | ast stage of the | ead arrangenent. The
two support leads 9H are integrated with the frane 12 opposed to 5 the
short sides of the senmiconductor chip (1B). The plurality of leads 4 are
constituted by the internal |eads nolded with the resin 8 and the external
leads led to the outer side of the resin nold 8, and are connected together
through tie bars 11. 10 The pluralityZof |eads 4 are integrated with the
frame 12 through the tie bars 11. The external |eads of the plurality of

| eads 4 are formed in a shape having no front end portions beyond the tie
bars 11, and are shorter than the 15 external |eads 3H of the
above-nentioned | eads 3. Anong the plurality of |eads 4, nost of |eads 4
are consti tonedcasdbitanthel extieraal TarnibaischP|ehdtld@d is constituted in
t he same manner as the one shown in Fig. 3, i.e., constituted by a first
portion QA$emMACopd¥EEBRACR&Pt1BN 4A2 and a third portion 4A3. The branch

| ead 4A i bent that t i rst tion 4A1 t the circuit-forni
curiace 181 of LABGORPEONERTToF YREGD 1BFans SBIR| LBREMOEPERE |

circuit-fogg%ggPﬁygfagﬁel§&a8%5%h§%§ggqgggg%E%O{e i&é%;a%550§nd t he back

surface of iTd portion osTtione to be flush with

the bagk sypjage ?B/QBeaﬁeni@pmungrb&mptéaaa\}r@eofae&dnfi@a@s LF2 is formed

by subjecting a flat plate of, for exanple, an iron (Fe)-nickel (N) alloy
5 or coppesn($H)the BesOppRéldl 8 Oy THeD il Q edidst @apra@ss fornming to

thereby forma predeterm ned | ead
adhered and secured to the circuit-forming surface 1Bl

—

)

4 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, IO/1B, I10/2B 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 lA. The first portion 3Al is

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



pattern and, then, subjecting the internal |ead portions of the leads 4 to
press formng. The insulating film®6 is stuck to the back 10 surface of the
first 'portion 4Al1 of the branch |lead 4A. Furthernore, the bus bar |leads 5
are integrated with the fixed | ead secured to the~circuit-form ng surface
of the sem conductor chip 1H, and the insulating film®6 is stuck to the
back surface of the 15 fixed | ead. Affper the external termnals of the

sem conductor chip and the | eads are—electrically connected together

t hrough electrically conductive wires, the |lead frames LF1 and LF2 are used
in a state where the back 20 surfaces are mated with each other, as wll be
described later in detail. Therefore, the leads 3 on the left side in Fig.

4 are 5o arpanged Lk AGRAL LASs (supeLPesed; RGLLLaLs) Beap the, Lie bars

are super pose portions efposeéd portions) nea e tie bars

of the |eags 4$££ LhE &f9bleStEst héiGion 381 19, affboidg h&ags 3 on the

right side of Fig. 4 are so arranged that the portions (superposed

portions) pgarekherhbe Rarminke BEpebpme@daenthBecpatkhONporedbnt he tie
bars of the leads 4 of the left side in Fig. 5. 5 Next, the nethod of

produci ng blEetientiéendictdornéugceutBankl LAbeodeshei bed with reference to
Fig. 6 (sectional view), Fig. 7 (sectional view of an essential portion)
and Fi §. 8sépéropdotkes ¢haw oh-am esbemt als pornnerded 1o Rikst, the two
sem conductor. chips (LA, 1B) 1 of the_ sanme structure are prepared, and the
| ead franeeEﬁ1°§thﬁ FATREQPORLAAR fAL | ead frame LF2 shown in Fig. 5 are

prepared. Next,,pone m_cond o] ip.l A is secure o, the 15 |l ead frane
LF1 and the othggesg Sgngﬁéﬁgb %ﬁ%g g 12 %%85? éugS&tH% fead frame LF2.

The Senicoﬁgfg??gofghgnl@Aiswﬁ§5H;€Pa99r§Q§ L gadoheageakFbebyngdhering and

securing t t portions 3A1 of the branch | eads 3A which are the

internal |eagsuot-tbemiggdsudrand 188 @P thaedtheadsenntegaattvrth the bus
bar leads 5 to the circuit-formng surface 1A1 which is the front surface
out 010t hechipniBsanflaecgtendstbr bhekcsuediatefofmihg senfacadiBlior chip | A
via the insulating film®6. The _sem conductor chip 1B is secured to the |ead
frame LF2 95 BYyea@hBern§eBAGOBRREEPRgCRHR 1Prs? PBFPRONBOERIOBf the - 32

4A2 bent from the first portion 4Al toward the 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 3A. The first portion 4Al is adhered
and secured to the circuit-forming surface 1Bl of the
/ | semiconductor chip 1B via the insulating film 6. The
end of the first portion 4Al1 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 3A1 of the branch lead 3A is

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



branch | eads 4A which are the internal |eads of the |leads 4 and the fixed
| eads integral with the bus bar leads 5 to the circuit-formng surface 1H1
which-is the front surface out of the front surface and the 5 back surface
o6f the sem conductor chip 1H, via the insulating film6. In this step, the
sem conductor chip |Ais secured to the |lead frane LF1 by adhering and
securing the first portions 3Al of the branch |eads 3A and the 10 fixed

| eads of the bus bar leads 5 to the-circuit form ng surface 1Al of the

sem conductor chip | A Therefore, the sem conductor chip |Ais stably held
by the | ead frame LF1. Mreover, the sem conductor chip 1B is secured to
the lead frame LF2 by adhering and 15 securing the first portions 4A1 of

he branch | eads 4A and th d. | eads _of 5 h
Ci'rcul t-1 ofFORGUar Fare™ B0 51 nd T Eo R aaiaic: o Sehiy 48, TPRERM ore, the

sem conductor_c | b I ffans, 0 Next, in the
| ead frame&iq_F?L, Q{Jgg;g?(tlg?‘?]ﬂ %%aré?ng?bé/ hﬁ} aeﬁﬂllslem coc'td%z:a} “chip A are
el ectri cal fie CoRnegt ssht fork henerels ©le thaarddH SteRPr4A ons ﬁﬁ]né}f the branch
| eads 3A and to the Tixed | eads of the bus bar |eads 5 tHhHrough the

el ectrical 4y 26scendugttyetivé resot7. pdrtidre Imacdhff nare difterddrle - 33
external termnals HP of the sem conductor chip 1H are electrically
connect ed lead h#B enaisd of s tdeedtiristalply tarshanetAlardfcaliey br anch | eads 4A and

to the fixed | eads of the bus bar | eads 5 through the electrically 5
conduct | vecoRReBted YREFHO yj F@§t7lsus§hﬁstW8déréﬂChféﬁaéﬁaﬁéﬁe gol d (Au)

wres. The res are bo t her noconpr essi on' bondi ng

usi ng uItr%\%V\i)n?’Eev‘f%r?satt r]to%tecij}rlpy’t l‘ﬁe? “l%qré;ads 3 of the lead frane LF1
710 are so bent £ i e. hra | eads 3A of
t he internal f@%ﬁ re\'ﬁhpefolfseirtsllg)olgllccaeletd e é%ﬁp tr%‘r%qr} @ur%g%e 1Al ~of

the sem CQﬂEthQié)rt}Qﬂcp pok-taitch tahast dﬁ&ﬂ@cﬂtaswhf AR qu tike third portions
3A3 which are the branch | eads 3A 15 of the internal |eads are flush with
t he Hack sjgiresd tof tHee et endictror3Bdhiof [tAe Asctelroal ileald 3B 6( A),

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.

b

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 is made, for example, of a gold
(Au) wire. Furthermore, the wire 7.is bonded by, for

25 example, thermocompression bonding using ultrasonic



t herefore, the back surface of the sem conductor chip | A and the back
surfaces of the third portions 3A3 of the branch | eads 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 A and to
the branch |l eads 3A, enabling the external termnals HP of the

sem conductor chip |Ato be reliably.ggnnected to the 25 |l eads 3 of the

| ead frame LF1 through the wires 7. —- -34 In this step, furthernore, the
| eads 4 of the |lead frane LF2 are so bent that the first portions 4Al 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 surfacedraftitdme third portions 4A3 which are the branch | eads 4A of
the internal |eads are flush with the back surface of the sem conductor
chip 1B. As sho®mppeIfti dea@sBPA wehier ergedgedhdrbadie swsfiaceodfd tBhe 10

sem conductor chip 1H and the back surfaces of the third portions 3H3 of

t he. br anchOne4dl&¢ PWLEEN SBEeHr Sdghte {8 @PPESingostheet widest 9§ heat stage

HS. Accordingly, the heat of %he at stage HS is _effectively conducted to
t he senicoﬁg c%&PlEHP U£894nG 18 'th%ungﬁEhl?ﬁaﬁsg§EPr%nabling t he

t |t i.nal t ' d [ tq. li abl ted
o thesl cadb i 0F% A8 Foso PraRonpad Prealshe Ruter 8498  Br BReL rep.

furt her nor gyot BgpeRdngoknbhe Einst 32 RAk! i.s@ﬂﬁc%ﬁau%fto&heﬂgaﬁﬁh | eads 3A
are arranged near the external terminals BP fornmed at the central portion

of the cirohiet shppoirngleadtacr 4Ad 0B hke Fewi sapgoetangChhe | A Therefore,
the length of the wires 7 can be shortened conpared with that of when 25

The ends okeshs meadsB8abyahhedleadt fizamet én theepobcess3Forhe seni conduct or
chip are connected to the external termnals fornmed at the central portion
of the cirPEPHVFERA hfesEPPAERNERCERE dBNiLEBnddct or chip through the wires.

51n igis Step’ILUB% 8£ Eereéggeeggg gLrggg,fEEgtresin 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



portions 4Al of the branch | eads 4A are arranged near the external
termnals BP fornmed at. the central portion of the circuit-formng surface
1B1 of the sem conductor chip 1B. Therefore, the length of the 10 wires 7
can be shortened conpared with that of when the ends of the | eads arranged
on the outer side of the sem conductor chip are connected to the external
termnals formed at the central portigm_of the circuit-formng surface of

t he sem conductor chip 15 through the_w res. The external term nals BP of

t he sem conductor chip | A are connected to the branch | eads 3A through the
wires 7 junping over the bus bar |eads 5. Furthernore, the external
termnals BP of the 20 sem conductor chip 1H are connected to the branch

| eads 4A t imsudlattimg Wiles 67 | Ivnptmerrovee, ttikee bose beemil@amdudtodhe ext er nal
term nals BP of the sem conductor chip | A are connected to the branch | eads
3A throughchdp @ windedhe phhesveeBéchpAbrRgri 6hdpchBaanay that the -36
wres 7 are laterally reversed with respect to the connection of the

ext ernal t SEACHEDs o8B $POPhthEeRFRB8RALE: Br SEAFE YReE® theibrhaek | eads 4A

Next, the b f f th d f LF1 d. LF2 ted with
ea)éh ot hgr Sg‘%l%ﬁﬁ’gf gcﬁ%sﬁ’ggﬁsggr#ggggcéﬁgfﬁsrme %r;?fc%ug}g‘? n?h?p }MA and

of thesOt NgLaa8Hl Gaaduclgh CAD 45 Aoe ORied Bhthegacknglpge. 1N Lhis

enbodi nrent e back surfaces t he one sem conductor chrip I A and of the

ot her seni gepdeehaltict8rCBhRpdH ArRaRifYont hoESiEPA 86t quELBagach ot her.
The back surfaces of the sem conductor~chip | A and of the sem conductor

chip 1H ar ehkeptpi betareacthai thoesehiobh@ucdoe thipselrandlient forces of
the branch |l eads 3A (leads 3) and of the branch |leads 4A (leads 4). In 15
fhy s enbodheeAe, tordreradfe, thacthkekneas ¢fatkeoreshe meddsB84 are shorter
than the external |eads_3B of the |eads 3. Therefore, the back surfaces
(abut surf SPEEFSBPPARBILYternal | eads 3B are exposed beyond the ends Y of

(D Db, Por L 8EAcH BB B REAPE T SRed SRS, L SHELTTEYS L0 L0 T
bottom 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

\-J 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 3A
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

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



force 20B of a nold 20 in a state where the |l ead franes LF1 and LF2 are
super posed one upon the other. 25 The sem conductor chip | A, sem conductor
chi p 1B, -37 branch | eads 3A, branch | eads 4A, support |eads 9A, 9B, and
wires 7 are arranged in a cavity 21 forned by the top force 20A and the
bottom force 20B of the nold 20. In this step, the ends Y of the third
portions 5 4A3 of the branch |eads 4A,gre positioned on the outer side of
the cavity 21. Next, a resin is injected.-.under pressure into the cavity 21
fromthe pot of the nmold 20 through the runner and the flow gate to thereby
formthe resin 10 nold 8. In this step, the length of the wires 7 has been
shortened conpared to that of when the ends of the | eads arranged on the
outer side af the ctherownictardattiqr aheapedmeadtmtidio the ext er nal
termnals formed at the central portion on the 15 circuit-form ng surface
of the sem umtlatiorg dhilm tthr ough the wires. Therefore, the deformation of
W res can be suppressed though the resin is injected under pressure.

Mor eover, the selRX&HRIt dhe NS SANLCRANRP AT A #d &die frame LF1,
and the 20 sem conductor, chip 1B.i s .stably held by the | ead frame LF2.
Ther ef ore, THREHGEHSEGST q%hé%% %erﬁrc%r?&t?& RS IPPL S event ed
from bei ng vi.ated thqugh eshn .S i.nj, e i nt.o e.cavity 21 under
pressu(rase. fgzq}éﬁ"atlﬁ} $ E’t ep, y&%tljﬁeﬁ:r?%rlg,s bta%léc %&Dﬂaeag rr]'Jaémg'g1 -38 (LF1,

LF2) are heldhdiet RE e daenmithed .| nTResbabeeWeherEhekE sPackosur faces are
mated with each other. Then, the | ead franes LFl, LF2 are taken out from

the nmol d 2@Gapadtwisens vhwn two BiegicBndulee oendh ¥ s0fl ,5 alnlde thiai rd portions

4A3 of the branch | eads 4A and the

' thickness of the resin mold 8 can be further decreased
correspondingly.

10 Next, the constitution of the lead frame used in
the process for producing the semiconductor device 10
will be described. »

The semiconductor device 10 is produced by using
a lead frame LF1l shown in Fig. 4 (plan view) and a
15 lead frame LF2 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 3H exposed therefromare joined
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 Il connected to the leads 3 are cut. At this nmonment, the |eads 4,
i.e., the branch | eads 4A are separated fromthe frane 12 of the lead frane
LF2. Next, plating is effected and, tden, the leads 3 15 are cut fromthe
frame 12 of the lead frane LFl. Thereafter, the external |eads 3H of the

| eads 3 are forned in a surface-nount shape, e.g., fornmed ina -- '

gull -wi ng shape. The external |eads 3H are so bent that the |ead portions
continuous with the root 20 portions (3Hl) thereof are positioned on the
branch | eads 4A side. Next, the_ support |eads 9A are cut fromthe frane 12
of the | cafPPPERE EF1thanetREE LedPotide cbiston SPBICRRAYFEPF t he frame 12

of the lead fra LF2. Then, 25 there are, fornmed fhe | eads 2 having two
branch | eaB81P ?§§)(3$P 439 € I ATRIERCS Y+ﬁ?1ﬁ$§1 -?mﬁmfgirégﬁion in the

resin nold.8 an}(g%g%gpdw%d% rgné)t(@gné n%%% Oddltépgcgf‘}i%i‘gﬁotfet he resin nold

8. There i 5Ffr orne he sSenicon vVice in Figs. 1, 2

and 3. 5 A phurafidyo f t 48 USef S didt S ncgrgirge COngyict g dvd ces 10 are

nmounted on a NMounting substrate 16 as co of an ectroni c apparat us
15 constit uht8gratéd Cviehitheypéads a5 Hhawyed £t ochd £pbsw view). Wth
this enbodi ment as descri bed above, there 10 are obtai ned the foll ow ng
effects. (dyadée nividEensttonevandrladt pstagare stlaeklbshdne upon t he ot her
in a state where the back surfaces thereof are opposed to each other, and

t he brancha¥eamgenant - 3@hejdwsosuPpest BepdsedA: Rae idteEsrad®idconduct or
chips 1. Therefare t he .two senicon uct of égg[xs 1 can be

decr eased, V5 qq]%’f}ant?e 9gp c?pelgél\sl,eee to the short sides o
semiconductor chip (1Aa).

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 1is 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 exist between the two
sem conductor chips 1. Therefore, the stray capacitance produced relative
to the other sem conductor chip 1B is substantially excluded fromthe stray
capaci tance (chip-lead 25 capacitancp%8gdded to the one branch | ead 3A, and
t he -40 stray capacitance produced. fTelative 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 tance added to the | ead branched in the resin nold 8, the one branch

| ead 3A adhered, and d t surf th ' t hip A
{hrough (e | nsid: ARG MEAME 4d iRoTCRER BY anGRoFkundBalkbred and

secured to_t surf ace _of th ent.congdt k via the

insulatingp#?ﬁﬁléféa%% eeféggégd.gkc%ngiKg%;fggﬁégéigﬁgﬁ %E%B%gation speed
of the | ead,2q| ases,y apdat bepsew gondycter «dent hi bits inproved
electric c%ﬁrgggg%?ssggg. ?nathepgase gf ?he sgﬁiﬁ%ﬁgu%?ogéchip 1 in which

the externalretd iokfiingl $oBPharebqr rapfed predbteemihédl 1884t10n on the
surface thereof, the branch | eads or the ends of the | eads 2 nust be

ext endéd neakteont hedgcenheal pobfeching the sehecromaburéad chip 1, resulting
in an increase in the area_where_the |eads 2 are opposed to 20 the surface
of the senpeshdapsorichhp leadn BhkosthfcBrEsEt Eermengce 10 enpl oying the

LoC structure, tﬁerefor , Lt is.lnportant to stac tqg two sem conduct or
chips 1 one upoh FhénﬁFﬁéFlPﬂ glLTa et HnEFRCK hk bk R aces of the two
sem conduc LPS £2 : p o] cheO r =41 ) Since the
‘one senico%g%g§§% §ﬁigh%A?%%%Qtﬁ§§§?%%r3§gn$£d%€€c %ﬁn%éi%e% are stacked

one upon tBg OtMSFthdimosd Alth MIRIL Bde Rafds SUrfrecas Rq are in
contact with each other, there exists no gap between 5 t'he two

sen cpoducwwdthcbhestixednlleddesédmcedess tlie thtrsest-nfamhing can be further

decreased correspondingly. As a result, the thickness of the °

senmi conducserfaeeiet thecaembeonducter cipebsedrnd jJhghe |l ead 2 has two

branch | eagds % 4A) branched 10 in the u$-and-domm dirmection in the resin
t

3A, .
mol d 8, thePdnbabiBRchi1Ball B3R BEITY ERnERT AT HEERFT 12t Wftion 3AL

whi ch eXtePQ§38”1é§ circuit-formng surface 1A1 of the one sem conduct or
chip | Atraversing the one side thereof and to which the wire 15 7 is

connected, a segOpch-PORLI OO B, bentrid oreddes fidStLPorid Ol toward the
back surface of the one”sem conductor chip |A and a third portion 3A3 bent
--- fI®dm thephecahbc Posf i DeadA | ofmux] e loant sleinfs tdred 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



one sem conductor chip | A, and the other branch | ead 20 4A being
constituted by a first portion 3B1 which extends on the circuit-formng
surface 1B1 of the other sem conductor chip 1H traversing the one side

t hereof and to which the wire 7 is connected, a second portion 3B2 bent
fromthe first portion 3HL toward the 25 back surface of the other

sem conductor chip 1H, and a -42 third portion 3B3 so bent fromthe
second portion 3B2 as to be superpos%ﬂ‘on the third portion 3A3 of the one
branch lead 3A. The third portion 3A3 of the one branch lead 3A is
integrated with the external lead 3H5 led to the outside fromthe resin
nold 8, and the third portion 4A3 of the other branch |lead 4A is joined at

" its end Y to the root portjon 3Bl of the external lead 3H |t is therefore
possi bl e tSERIKNIVTERT \Cighrd®) t Red 83&s P e raedetidtndhelo terninal s

HP of th i d hi h . Kk h h
D o e A SO SO e AR5 stk ed e aen 1 Ol
| ead 3B h | ead i ti i th i Bl d bent
cad 35,155 LS PUE A F] IR Uhet Monf oL BOL By BT o ber

toward 15 bran King it possi suppress the

det eri or aty oy Ofod Nerd Uitdd¥h R tiieh WY ¢rahe and opfsddhed hird portion

4A3 of the branch lead 4A i's joined to the root portion 3HL of the external
| ead 3H Zhd Bnohhe eidbofof hhd isenticpadiuicawr3Ahigf (e .one branch | ead 3A
i s disposed near the external termnal BP formed at the central portion of
the circuitforhg sfadeyl A dfeadse 40aa es eonsdidudesr byhitlel A, and t he
end of the first partion 4A1 of the other 25 branch |ead 4A is disposed
near the R ETRAL tgadsolded pith the resigp8 ande b the central

portion of_ the ci,sycuitform syrfa 1 _qf, .t er, m ¢ uctor chip
Do her of e i et et Seh e B8R7 edae ST A0 Erda R SRS ca wi th
that of when 1he STHindAeD toRaiedl LARYRGHOR il @04l g Si de of the of

t he seniconductofﬁgﬂip are connecte? through™wres to the external

t er mgal s A FAchAd] ithe denlidatls ROMkkie0dntlegirae ed Wattiht ther Firagesur f ace of
the sem conductor chip. At the tinme of formng the resin nold 8 by

i nj ecting 10 tmuargiprides wie tlegsr ddi-n into the cavity 21 of the nold 20,
therefore, the wires are prevented fron1bei2%ﬂdeforned t hough the resin is

i nj ected under TR<BHFD3E1$30Se PEntdet R WAtddY PLadi®dCent wires 7 from
bei ng short: C!f;cﬁ:gdéae%n g e $RUi Y AUC Yot Ynte St ied3 15 be produced

with a hi@ﬁ%ﬂ
beyond the tie bars 11, and are shorter than the
15 external leads 3B of the above-mentioned 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 4Rl, 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



(6) I'n the process for producing the sem conductor device 10, the

sem conductor chip Ais secured to the lead frame LF1 by adhering and
securing the first portion 3A1 of the branch |l ead 3A and the fixed | ead 20
of the bus bar lead 5 to the circuit-formng surface 1Al of the

sem conductor chip | A Therefore, the sem conductor chip |Ais stably held
by the | ead frame LF1l. Furthernore, {B@&-sem conductor chip 1B is secured to
the |l ead frame LF2 by adhering and seeur+ng 25 the first portion 4Al of the
branch | ead 4A and the .. __ fixed lead of the bus bar lead 5 to the
circuitformng surface 1Bl of the sem conductor chip 1B. Therefore, the

sem conductor chip 1B is stably held by the |lead frame LF2. As a result,

the posi 1 g 9l ReneaLoRndye! o, el 6:18 Bhevanteds(Lembeipg devi ated

in the step o an e Seiri conductor chips are prevented from

com ng of f yyhi kentiBenkigedokr @R @pe being conveyed, making it possible to
produce the sem conductor devices 10 with a high yield. 10 (7) Upon

nounting the semheondugt grafieviee 19 66rimbe PPUSELHGcELNSL4 afratfl6 of the
el ectroni c apparatus 15, the nmenory capacity of the el ectronic apparatus 15

can be douplladewbifhodibri ezampdengahhiéramegref-nhekebu(ingasldstrate 16. 15
Though the above-nenti oned enbodi nent dealt with in an exanple where the
end Y Bf th& chPPErpdfrionr4Aa3ceprericablayichte egicing sof ot;m, ~d to the root

portion 3B1 of the external lead 3H_ it is also possible, as shown in Fig.
10 (secti oREPSFi ERFMEBY} BPntERESRR AT B12 JRF BRREEHIFREDFF3DN 4A3 of the

b h | ead_4A h ' i on. 3A3 he_ Db | ead 3A | h [
ol d 8. 1 nEPhtstBasa orbed: PREPIPEREY Dot Terthbl widl he thira
portion 3A3,0f;LRe BEAPRE 1€84s 34 eH0Edes tRb ARl pYrtion 4A3 of the branch

| ead 4A are 25 superposed one upon the other, a portion of the side I
The insulating film 6 is stuck to the back

10 surface of the first portion 4Al of the branch lead
4A. Furthermore, the bus bar leads 5 are integrated
with the fixed lead secured to the -circuit-forming
surface of the semiconductof chip 1B, and the
insulating film 6 is stuck to the back surface of the

15 fixed lead.

After the external terminals of the semiconductor
chip and the leads are electrically connected together
through electrically conductive wires, the lead frames
LF1l 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.



of the tie bar is so cut that the third portion 4A3 of the branch | ead 4A
becones shorter than the third portion 3A3 of the branch | ead 3A and, then,
the end of the third portion 4A3 of the branch lead 4Ais 5 joined to the
t'hird portion 3A3 of the branch | ead 3A before the step of formng the
resin nold 8. As described above, the end of the third portion 4A3 of the
branch lead 4A is joined to thethirdportion 3A3 of the branch lead 3A in
the resin nold 8. That is, 10 the end—¥—of the third portion 4A3 of the
branch | ead 4A exists in the resin nold, nmaking it possible to decrease the
interface region 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

Accordinglé t he sem conduct or device, 20 exhibits increased resistance
agai nst therhaRdadEhe. 19Ads 2neRdrRentighkhl $19ftPLiE1an £x3FPI 8Owhere -- the

branch | ead 3A an e branch | ead 4A are adher and. secured to the
sur f aces o?rfﬂﬁggganﬁﬁdE ?OPOEF&?Pio(79?%5&Piﬁ§tB%FE%%?%gnH%%{or chip 1B

hrough th d the branch
| cad 4A magPbocbarerEl ake TuderdBYRY Un, HOF ROFREhe e SREC Lo agent -
In this cagee IBQFS %Pstﬁéeléié‘@é epSSE é}?é"f@f‘t@fdéuﬁ aigﬁ%of st he

senlconductor 25 chip A and the branch lI'ead 3A and between the surface

-46 ofsthe sem gepdyctrRe mrétiod HANskddie Diginghe | @i ddnadee®r di ngly, the
t hi ckness of the resin nold 8 is decreased correspondingly, and the

t hi ckness dévide Benvibhduetdesaeibed wWikh sréfiptdmee decrehgedé 5 , The
enbodi ment dealt with is an exanple where the external |ead 3B of the |ead
frane LF1 6FRCEHNDE aike) e R I-A Df (29t icenail ¥ieke QF2mre j oi ned t oget her

after th f~xmed,. Th t h b ted
Aier he TSP hRT I ThAD 549 od (FEATHe e Sift TEAR T ranee can

be easily e e step of bonding the wires. Furthernore, the
enbodi nentg%wﬁ féfslle% %rpn ‘exanpl e where the back surfaces of the two

sem caynduct or Cﬂ“iﬁt 1 g€ e tagtRbidheanh A . (15, Hpveros the back

surfaces of the two sem conduct or
the same structure are prepared, and the lead frame

LF1l shown 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 3A
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



chips 1 may be adhered and secured together with an adhesive agent. In this
case, since the two sem conductor chips 1 are secured to each other, the

| ead frames can be easily conveyed in the process of 20 production.
Enbodiment 2. Fig. 11 is a plan view illustrating a state where the upper
part is renmoved fromthe resin nold of the 25 sem conductor device of an
enbodi nent of the present - 47 inyeption, Fig. 12 is a bottomview
illustrating a state where the |ower—part is renmoved fromthe resin nold of
t he sem conductor device, and Fig. 13 is a sectional view cut along |ine
HBin Fig. 11. 5 As shown in Figs. 11, 12 and 13, the sem conductor device
30 of this enbodi nent has nearly the sanme constitution as that of the
above- nenti oned enbodi nent 1. The constitution of this enbodinent is

di fferent frmanchel edsty etewitiadned eevbediimserniad tllieeds0offolthewi ng respects.
That is, the tip facing portion of the branch_|lead 3A, facing the

circuit- fcwkﬁ%ﬁfsﬂﬂqﬁﬁxihﬁxﬁkﬁeqI%?@génﬁééﬁﬂﬁé@owléﬁlﬁthbuﬁagaa t hi ckness

smal |l er than that_ of the other .portions. Resides, .the buys_bar lead 5
i nt egr at ed ¥§39° the-br iF%ﬁ?qiim§°§Nlﬂ§ssaréégﬁe&§édeHF5kﬁ§ss like the

tip facing portjion of t I 3 t facin e chip.
Furthernnréﬂllﬁ§QQE)ﬁ q%eng por |§ﬁ%b ?ﬁéggrgﬁg aFgaang %E facing the
circuitgfor §g§§d@{kﬂg 18 coaaLeeducher GRI P g@s a thickness
smal | er thaﬂng%% ot pOI‘tIsOI’lS Mor eover , Ee ?tﬁsvfjg Fead 5 integrated
W th the brignaildwiaty 44 1wAas .a decreased thlckness li ke the tip facing

portion of the branch | ead 4A. Furthernore, this enbodinent is different
from 25 t he aboVe revis e ervidedisesdcondigtohathtipel1podsti on

) secured to the lead frame LF1l by adhering and securing
the first portions 3Al of the branch leads 3A and the

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 4Al 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 LFl, 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



510 15 20 25 _ ~8 _ of the bus bar lead 5 is offset, so that the gap
between the circuit-form ng surface 1A1 of the sem conductor chip | A and
the bus bar | ead 5 becones snaller than the gap between the circuit-formng
surface 1A1 of the sem conductor chip | A and the branch | ead 3A. Mreover,
the position of the bus bar lead 5 is offset, so that the gap between the
circuitformng surface 1B1 of the sephganductor chip 1B and the bus bar

| ead 5 becones smaller than the gap-between the circuit-formng surface 1H1
of the sem conductor chip 1H and the branch | ead 4A. The thicknesses of the
branch | ead 3A facing the chip and the thickness of the bus bar lead 5
integrated with the branch | ead 3A are decreased by subjecting the back
surfaces thereof to half-etching at the stage of the lead frame. Fig. 14 is
a pl an vi ewxsferinad leathinpdseBised thet hemprosdsstpor cpipdliBi aget he

sen conduct or device 30 of this enbodinent, wherein the | ead portions

subj ect ed ted-eci& ikafldlyeconnggtatet@othedenthecfhtBRNESEEE of the branch

| ead 4A facing the chip and the thicknesg of the bus bar | ead 5 integrated
with the bﬁéﬁ%ﬁopéaéA&A° réhSeEFéagédE5§g§uﬁfeﬂ??nﬁotﬁgebgékegurfaces

et 0 S S O, SRS W B 1

‘e f w-of ane used 1'n I'OCESS Hucing t he

seni cogductghdevice 39-et bhi saenbadivents wheral ni ¢ headeag portions
subj ected to the haft-etching are dotted. 5 The bus bar lead 5 i nt egr at.ed

wi th the brraiclexaapde3Agosdofhaet whyebendring wii s ta s hidreded t he branch

| ead 3A and the bus bar lead 5 are integrated together and by bending a
portion whéwe tfhe kxempde,| shdrBocempnesgiancbondingt heifgxed | ead that is
10 integrated with the bus bar.lead 5.~ Furthernore, the bus bar lead 5

i nt egr at ed BAHLERSPRECHVARERATEBR 4A is of fset by bending a portion where the

b h lead 4A gand_the b b | ead I h d by bend
por tion where 1B BH4SnaFePeats TE2F; dorhr b 15501t FEPRE T1ked | ead that
is inggorated Wht BehRechde PRE k@At SpotPEoRE8NShNOwhscRf hect edeafter the

above nentioned half-etching. In order to prevent the short circuit between

the end of prhigchemreaasdsat of €thepihfesndlt heabs anach peadt20n8d and to
prevent the short circuit between the erid of the sem conductor chip 1B and
t he branchohegbiedpirchétbfanohngesudracantrt hefbthach | ead 4A are

hal f -etched sqQ that the steps_forned b% half-etching naz be | ocated on the
out si de of SERECORANCEPTt RBID51R AN Rt BRE CARpKI RULRACEF Phe

seniconduc%gg %H&Bd portions 3A3 which are the branch leads 3A

15 of the internal leads are flush with the back surface
of the semiconductor chip 1lA. As 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 3A,
enabling the external terminals BP of the
semiconductor chip 1A to be reliably connected to the

25 leads 3 of the lead frame LF1 through the wires 7.



-SU 1B. In the sem conductor device 30 of this enbodi nent 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 conductor chip | A is decreased conpared with the other portions,
and the thickness the tip facing porgggq of the branch | ead 4A, facing 10
the circuit-form ng surface 1Bl of t.hé _sem conductor chip 1B, is decreased
conpared with the other portions, in order to decrease the thickness of the
resin nold 8 on the circuit-formng surface 1Al of the sem conductor chip

| A and to decrease the thickness of 15 the resin nold 8 on the
circuit-formng surface 1B1 of the sem conductor chip 1B. It is therefore
possi bl e to decieasdishetep,cknesbeohorhe thei hegdbd48oforthespondi ngly. As
a result, the 'thickness of the sem conductor device 30 can be further

decr eased. 1zedréreRer ifile arehEopbenti bhabf thaefbystbpprt&aass4Ry of fset, so

t hat the gag_betmeen bhe circ ih-f rm ng surface 1A1 OL he .sem conduct or

chip | A an¥DiRB BEE Bae Péé&cg 8€8ﬁE%Asﬂ§IF P tRERTRA g%ﬁdﬁetmeen t he

circuit-fornm.n urf.a 1A1 t he 1 C r _chip.25 apd the branch
BoRibiBRBaon The! HE-RTLCPORMERAT <fbERaE 1L] 8

| ead 3A an8’®p e posi 5is offset,

so thak thehgapehetyRanckbe hgsuhé-£9§n%ﬂgtseﬁéasscﬂaéu?faéss

sem conductor chip 1B and the bus bar Iead 5 becones snaller than the gap

bet ween thegfctheuichikar porgidnsushacehith 8fet BReSBARfORAUEE@E chip 1B and
the branch | ead 4A. Accordingly, the position of the surfaces (upper
surfaces) 4A ofietbhaesib&erheddiesddssatrewtlesh anwiithhtheebatke hei ght of | oops

of the wires 7 junpin% over the bus bar |ead 5 can be | owered 10
corr espondFREEFCentki Rfei £ePaSonEretes eotPebBe tAfe FHAYWKnEss of the resin

ld 8. As : t hi ck f th i d devi 30 b
further deBR8acBy®) TnEVEEERoEtr  BR8So1 Bubl - Eh FabeyBf the bus bar 15
| ead 9ol Nt g@nabefatbkBrt BB a8Chyh cafle YuaRds 0L rhbEs e bRC | 0ad
integrated wth the branc ead 4A are subjected to half-etching

to, decrea$enihe pbrekoassish bhethesbhatichebdsdd apdecafepse, to increase
the of fset anmobunt of the bus bar |eads 5. Accordingly, the 20 position of
the surfacbksooghthénbasdbaecteadstact swiththiae heakrstagehdshei ght of the

| oops of the wires 7 junging over the bus bar leads 5 is |owered, and the
t hi ckness BFCPRE1BEHY cohRBCPBRT0RT tle 3BEFE FERIRCHS dbRr eased.

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 3Al1 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



25 Though the enbodi nent dealt with is an exanple -52 where the back
surfaces of the branch | eads (3A, 4A) and of the bus bar |leads 5 were
subjected to the halfetching, it is also possible,to subject the front
surfaces of the branch | eads (3A, 4A) and of the bus 5 bar leads 5 to

hal f-etching. Furthernore, though the enbodi nent dealt with is an exanple
where the back surfaces~of the branchskeads (3A, 4A) and of the bus bar
heads 5 were subjected to .. the hatf—etehing, the etching needs not be
limted to 10 the half-etching only. Enbodinent 3. Fig. 16 is a sectional
view of the sem conductor device of an enbodi nent 3 of the present

invention, 15 and Fig. 17 is a perspective view illustrating an essenti al
portion of the sem conductor device. Referring to Figs. 16 and 17, the
sem conducttdie deFiceNdycEPrrt RPiPeAbBdFrARAECTF8dcbASEREUBBB®EPalhe  resin

nold 8, two seni cQnductor chips.1 positioned in 20 the resin nold 8 and
havi ng ext &&¥10a Fn&ﬁ§W§dHPtgFPﬁn EatﬁﬁftR%rEF?EuP%-FB?ning surfaces whi ch

are the front_ surf < _an e ngdij inside to the
out si de of FH& 55%%%%6P§ nggggﬁ %gagﬁg géﬁg?éﬁgﬁgggﬁnépaé up- and- down
direction iR then epieNwadedtl d 8 and has two branch leads (3A, 4A) that are
-s3 bent. he one branch |l ead 3A is adhered and secured to the

ci rcui ts- f or mi ng rauthaeestAp, Wiaebhesmohe, f thatesasf acethé thesene

sem conductor chip A via the insulating film®6, and is electrically
connect ed poriiohe difleprfiatheebnéanah Bpadsn 4hearéersurangednnegrsurface 1A1.
The other branch | ead_4A is _ adhered and secured to the circuit-formng
surface 1BLhef expergapeitesminadhdBRt 6PIREE p2HEYRaCERETRhsul ating film 6,

dis electricall ted to Lhe ext termnal _10 BP on th
T cul t o1 PTG OB ol b 1RO HsE OTBERE SRR e80TSR ShaPRe of her branch

llead 4A arg 5hackadctBrt BEiHP18Nd-HAWL AILCUIN 1dhdie of the
i0 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



resin nold 8. The one branch lead 3A is led to the outside of 15 the resin
nold 8 and is integrated with the external lead 3B which is forned in a

surface-nount shape, e.g., in a gull-wi ng shape. The other branch | ead 4A
is led to the outside of the resin nold 8 and is integrated with the
external lead 4B which is forned 20 in a surface-nmount shape, e.g., in a

gul | -wi ng shape. The external |ead 3Bgand the external |ead 4B are arranged
in parallel in the direction of the—w-dth of the |eads in a region where
they are bent in the gullw ng shape. Thus, the external |ead 3B integrated
25 with the branch lead 3A and the external lead 4B ~ 54 ' _ integrated
with the branch |l ead 4A are arranged in parallel in the direction of the

wi dt h of t agls e Oﬁé&' <4 & of the | eads 2.
Ther ef or e,@?ﬂégegt%%aa{§?¥5%glg a_n%ltét%cg e%?%e?r%ﬁéﬁ e%da%ge_ can be j oi ned
by the sol dehnéétibe &f MBnef e RBLRLA NG dHG (REIE GPP dwEt@e devi ce 40 on the
nmounti ng substrate. In the process for producing the sem conductor device

40, therefgsRicdhdustep Ghip 0lPity the Exdmrnadleddads BB and the external
| ead 4B 10 can be omtted and, hence, the nunber of steps for producing the
sem conduct or deexte~tife caacbeswelacss axf cdre esphdf raphes ORile sem conduct or
device 40 is produced by a process by using the lead frane LF1 shown in

Fig. 18 1209 \a%gy BAted WikkRIEl P i) HmE tHee IR3RK frame LF2 shown
in Fig. 19 an view of an essential,portion). The exterpal |lead 3B of the
ead 1 antEASEEY The i erhal TP (IR i 9hrfe LF have. nar f ow
w dt hs so aﬁ% t . WM b r i t en the back
surfaces ocg e ﬁﬂé%‘%@i@%?{%g a(r;neawénéac?e"(%&vft elg_cﬁef er. Upon
mating therbagk S Wiswesndit | hend etk raifsaddsl andeidZond th each ot her,
and upon bending the external |lead 3B and the external lead 4B is such a

way as to smmiaromhgstb?chip px addlofi thdhetharcemicafdudimmi dt h of the
| eads in the bent region, there are forned the leads 2 constituted by the

ext erlrfhl | el 1@-Iaa7rﬁti hrpuaeht akikf JBH@RSUB gy BREH AW ar alhel | n the
erbodi menSATk FASAIRE AoV AR SR SR ST 21 e FodiT on of the
bus bar | %&dxﬁix@goﬁe%ﬁﬂi tlrh’"taztéﬂ'%egaaoo HEMERLIDGith each
other due to the resilient forces of the branch leads
3A (leads 3) and of the branch leads 4A (leads 4). 1In
15 this embodiment, furthermore, the external leads of
the leads 4 are shorter éhan 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, semiconductor chip 1B,



circuit-formng surface | Al~ af-the sem conductor chip ,, I A and the bus
bar lead 5 may be snmaller than the gap 10 between the circuit-formng
surface 1A1 of the sem conductor chip | A and the branch lead 3A In the

| ead frame LF2 of this enbodinment |like in the ~bove nentioned enbodi nent 2,
furthernore, the position of the bus bar lead 5 is offset so that the gap
between 15 the circuit-form ng surfac¥ 41H1 of the sem conductor chip 1B and
the bus bar lead 5 nay be small er t-han the gap between the circuit-formng
surface 1B1 of the -- sem conductor chip 1B and the branch lead 4A. In this
enbodi nent |ike in the above-nentioned 20 enbodi nent 1, the branch |ead 3A
and the branch | ead 4A have constant thicknesses. Like in the

abovenent i gradcambedisenh , 2br IR¥RVEEadd hen paskpsarf acesqoroahe front
surfaces of the branch | ead 3A and of the branch | ead ~A may be subj ected
to hal f - et glsi,ngndow2beshat atbeatrpngedi hy pocavity oflt herheansy | ead 3A
-56 facing the circuit-form ng surface 1A1 of the sem conductor chip | A,
wi | | have a&hehitoknéescendPReandhthethettot fdecotheB @bHrthensohad the tip
facing portion of the branch | ead 4A, facing the circuit 5 form ng surface
1HL of the28eni Edriehit oftevi prrH ends Y e &he thiidéhesrtsiaig er than that
of the_other _porti r e back surfaces or the front surfaces of

ns. Moreoyer, t
the bus baﬁAPeaéstgeng§a58hsxﬁ?%%t I0° RPF LA PE AP RO BRRIERE bus bar
leads 5 will; jnaye 8,10 % crgaged thickness like the tip facing portions of
1ESaST(BRC A) Tt

t he branch ads odi ment 4. This enbodi nent which is an

exanpl e where thexiy Breesih iHVERNédfed Suddt i Brkd Oy fe SERESOPERICt Or device
of TSOP type having a bidirectional |ead arrangenent structure will be

descri bed. cavktg. 220frsmathéapoviefv thd usi¥dt2hgtlarsigli et daer e t he upper
‘part is renoved fromthe resin nold of the ' 20 sem conductor device of an
enbodi ment rangert Ardprkeehiov ngater i o, tiRxpby 1fomm sttt X i Vi ew
illustrati ng 8 gtate vt\/gge t he IO\{\{er lpart iséjerlrloved fror;n é_ﬂhe resin nold of
the séffi coRt b tBr d&ViTES AP0 z?ng_é"&’tlo ndt* & ek Sut’ f3hg line G Cin
Fig. 20, apdefignofPeflal SoflpSELd ' O8Ant WYE Ged 0O Lide HD in Fig. 19.
the leads arranged on the outer side of the
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



i For easy conprehension of the drawings, the insulating filmé6 is omtted
in Figs. 20 and 21. As shown in Figs. 20, 21 and 22, the sem conductor
device 50 of this enbodinment is 5 constituted by stacking two sem conduct or
chips 1 one upon the other, which are then nolded with resin. The two

sem conductor chips 1 are stacked in a state where -- their back surfaces
are opposed to each other. The two seBd eonductor chips 1 are so forned as
to 10 have the sane external size.—Fhough there is no particul ar
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 (hereinafter sinply 15 referred to as SDRAM of 64

nmegabi ts, ?fLwr t'ﬂEﬂ]%?e c‘#é Cidiq tte{g XIEI% ridmagrlqll S %rgl tgnput /out put in

synchroni s ck si gn ura of ‘external-termnals

(bondi ng pagsdr SR 10d £r fﬁ&re%@fmeé raeel %&éal dﬁtqlf eadeiedgl.e at 20 the
central portion of the circuit-formng surface 1Al which is the front

surface of one sgarconthetlsad ifaned @t ofFhe dena k@ oatdegbar chips 1.
Furthernore, a plurality of external termnals BP are forned al ong the |ong
side of a rdut ampld 20, tdred caar rshlowporini &d.90f 825 tthiee emidisc i ©£f or mi ng
surface 1HL which is the front -58 surface-of the other sem conductor

chip ot oftheh&hiksd RAFCARAIAS adhithe Prarré dieads ¢Ppandeitheof the
SR A Conol 4t 8 IS £15 S SLCONICaL L L3 ffe sare s the S
1B. Nbreov%%eféf%&%‘QQP%OLned together. The junction is
effected by, for example, séam welding using a laser
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 moment, the leads 4, i.e., the branch leads 4A
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 SA are cut from the frame
12 of the lead frame LF1l, 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



termnals BP are arranged on the circuit-form ng surface 1A1 of the one

sem cc~~nductor chip lAin the sane pattern as that of the external
termnals BP 10 arranged on the circuit-form ng surface 1Bl of the other
sem conductor chip 1B. That is, the two sem conductor chips 1 have the sane
Though there is no particular limtation, the resin nold 8 has,
for exanple,

structure.

plurality

of

a rectangul ar pl anar 15'§ﬂape A plurality of leads 51 and, a
| eads 52 are arranged on the outer sides of the two | ong

opposi ng sides of the resin nold 8 along the |ong sides. The plurality of
| eads 51 and the plurality of |eads 52 extend fromthe inside to the
outside of the 20 resin nold 8. The group of leads on the right side shown

in Fig. 20 cfr
21, and the group of

eSO NS dch dd 8 O eP w@t ahgadswafl dikechabh Shdenghown in Fig.

| eads on the |eft side shown in Fig. 20 corresponds to

t he group ofed gndfolef & hed ictdersiidg Fhownthe Engid2lto2%héer m nal namnes
are given to the plurality of -59 leads 51 and of the plurality of | eads
52. A ternmowtisidx cdhdh®e trespimaloldc8Q arkepewes Sontberpboemedal terninals
fixed to a power source potential (e.g., 5 V). Atermnal Vss and a

t er m nal \@@h§eﬁﬂ@qqgn9u9%9§ @eWGF@nﬂPthPHﬂn#ﬁafégﬁlxéd 2o aadr éf-erence

potenti al

(e.g.
|nput/6htput teﬁm

to.a term nal 5 are data ',
§9r¥&yiQghﬁﬁgﬁDggﬁﬁﬁl&“F&Fnﬁﬁchﬂ U§8%addr ess i nput

terminals. AJEID 1Y 63 b5 Arkd 6 0 BeLestabeLublal A terginal RAS s a

row addr ess” S0

term nal .

and a term nal

e termna

tern na a col'um "addr eS5s strobe

Redrffdididls VE % %l@%%@bW&btagEB@EE@stQB”bB%EtlﬁuEghB‘na' bwJ

DOWL are input/output na

termnals. Aterminal CLK is a 15

icl ock i nputa tedmauial syAteer misnahoGKEinsFagcl 6ckpdrabldetgr.mi nal . A terni na
NCis a free terminal. The lead 51 which is the termnal CLK and the |ead
51 which is the Widhnithdls, emhsdamenﬁraﬁcﬁeacrmb?ﬁeapr&ndIb@Wﬁ direction

(dlrectlon in which
in FidOo ZZaEﬁu?q%%hQ

respectivel

53A1 t hat

e(x

)

% % 0 are stacked) in the resin nold 8 as shown
eBmG 6r &AL OWERGsE58ATS54A) which are bent,

226G o0k %Hiﬁohﬁﬁgg§§Ach§ OTSEk%”E%QEE%ngB'rSt portion

S on the circult

ormn surtace the one

senlconducgﬂk”phmg bRfher in a state where the back surfaces

15

20

25

thereof are opposed to each other, and the branch

leads (3A, 3B) do not exist between the two

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.

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

capacitance) added to the one branch lead 3A, and the



-60 traversing the one side of the circuit-form ng surface 1A1 of the one
sem conductor chip | A, a second portion 53A2 bent fromthe first portion
53Al1 toward the back surface side of the one sem conductor chip A and a 5
third portion 53A3 bent fromthe second portion 53A2 toward the outer side
of the one sem conductor chip | AL The first portion 53A1 is adhered and
secured to '~ the circuit-formng SLUIE?G--lAl of the sem conductor chip | A
through the insulating film®6. The the 10 first portion 53A1 is
di sposed near the external termnal HP (see Fig. 20) forned at the central
portion of the circuit-formng surface 1A1 of 'the sem conductor chip | A,
and is electrically connected to the external termnal BP of the
sem conductor _chip_15.1 A throu a wr . The_other branch lead 54A is
constituteagﬁﬁyacgp?g%£68?FiBHggﬁﬁﬁgiﬁg}ggiYgiﬁﬁst T T circuit-forning
surface 1B : r 1 egnauc L P r [ t ne side of
BleflicbhguOLBEr cAER! GRNILCLOESLOAD; B | TAVEL Bl diy [ For

the circuit-tormng surface 1 e ot sem conductof chip 1B, a

second porthense4Ay bephcteaftbhechipsteddréhgk Sdicd pugdded he, back

surface side of the otger sem conductor chip 1B, and a third portion 54A3
bent from the senendhpanthobeadA2Al n Thedeforagy the lskda§ superposed on the
25 third portion 53A3 of the one branch | ead 53A. The 61 first portion
54Al1 i § adhepeditancecadded to the teadurratokred nin stheé acesiBl of t he.

sem conductor chip 1H through the insulating film®6, The end of the first
portion 54B31fls8di EpBserenehrnehel 83t e?hatdBbered ARAI SR Fig. 21)

f d I j f the.ci if-f ] f f th
ser conductBF ERFEaB, SEnthPooft R TRHEeRTI et B e s A e or el
term nal BP,of %ﬁtgﬁzé%% gﬁg#gt@raxg@lehé%{mp e 155.3510 The third

portion 53A1 o ad 53Ais led to the outside fromthe resin

mol d 8 andaéiBerséegidt edcwtéd thetpxt Qinpdcd esfl HdB.odtexr third portion 54A3
of the branch |ead 54A is joined at its end to the root portion 53Ba of the
ext erh@l |esemiéshtiudtonnchip tBeciaithe | inswmbetiovhahilwl§ \carorheect ed
thereto. That is, the lead 51 which-is the termnal CLK and the | ead 51
which is tRRAR@eRi nACCORS IR Y.~ thee &ianddl BForpsFasdodd seeecheLext er nal

termnals BP o t wo_sem nduct or, chi ps. espectively. 20 The | ead 51
whi ch is NRetitich Rerit e | 2 e i T ST Ws, the I eads
51 which aé:?hiﬁftﬁ_e f@&édpgé@tﬂé,cﬁa@aé%s@id’% _C|1n' ;%htehe term _naI GS,
the lead 51 which is the termnal RAS, the lead 51 which is the term na

VEE, and t heaseasdlf Sdh@Sseviiedndsctde d¢eipni hain GKE crarthe ansiddngled simlarly
-62 to the lead 51 which is the termnal CLK, and are electrically

connek? ed termhealxtBR ree tarmpged Bp Yie tIrntnl eoniomlut or chips 1.

Referring to Fig. 23, the lead 52 ich.is the 5 termnal 1l is branched
in the up-2M- ot r%‘?:??%‘?f(i‘ﬁh ’E:?f“‘tmelec"‘}ﬁespsm%lrtehest%ﬁﬁfe Lin the resin

mold 8 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. In 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.



so as to have two branch | eads (55A, 56A) that are - ~ bent . The one
branch | ead 55A is constituted by a first 10 portion 55A1 that extends on
the ¢rrcuit-formng surface | A of the one sem conductor chip | A traversing
the one side of the circuit=form ng surface 1A1 of the one sem conduct or
chip I A, a~second portion 55A2 bent fromthe first portion 55A1 toward the
back surface 15 side of the one sem ea@nductor chip 1A, and a third portion
55A3 bent fromthe second gortion 55A2—toward the outer side of the one

sem conductor chip | AL The first portion 55A1 is adhered and secured to the
circuit-formng surface 1A1 of the sem conductor chip 20 | A via the
insulating film®6. The end of the first portion 55A1 is disposed near the

external {98 nghBE LREcolb Saef Mol LIES: Anihe; gorantnROpLhop Of the

circuit-form'ng Surface € Ssem conduc and 1's

el ectri cal LynGepnaGtedrt Enihe1 £X4 £& N adRed S54E n@%oﬁptﬁ’é bbgesem conduct or
chip I A through a 63 - wire 7. Unlike the other branch | ead 54A

of the | eadn53 568¥8 WReFéOth@2badkes@t hgtedranechedeagrs6/mis formed in a
shape fromwhich the first portion that extends 5 on the circuit-formng

surface lHtoatathewsthi eachiuctiver chilpedd dmasstbeemo reapvieetwddmt is, the
branch lead 56A is chiefly constituted by a | ead portion 56A2 that extends
f ~r~m Bhe. ther tWPt SEBLAPRGUSHRT acelRHIL si @Rd ofhe hHeh bekeessenf conduct or chip

1H 10 toward t he back rface side_thereof, and a | ead portion 56A3 whi-ch
i s bent frBHFtﬁ@sFﬁaﬂ°§%A& G R MR TWRST a<8$ "2 uper posed on the third

ti 55A | . i t] 5A1 of th
D e | oogoEBRspaiqRAgLY! SIE o ALY HIE elldihey WO %l Ted to
‘t he out si d@eﬁﬁ.@%&ﬂ@té?é&%‘x’oﬂdl@-cgﬁ%éeﬁﬂrmfi@ébﬁ@é’@e@f the branch | ead

56A is joined at its en
(3) The lead 2 has two branch leads (3A, 4A) branched

10 in the up-and-down direction in 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 4A 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 root portion 55B1 of the external |ead 55B, and is electrically and
mechani cal |y connected thereto. That 20 is, the |ead 52 which is the
terminal DQLLl is not electrically connected to the external term nal BP of
t he other sem conductor chip 1B. The | eads 52 which are the term nals D@8
to DQLO, the leads 52 which are the termnals DQL2 to DQL5, and 25 the | ead
52 which is the terminal DQW, are -484 constituted simlarly to the |ead
52 which is the term nal DQL1l, but are not electrically connected to the
external termnals BP of the other sem conductor chip 1H Anong the
termnals VccQ and VssQ 5 furthernore, the |l ead 52 which is the term nal
vccQ in the |l ead arrangenent of the left side in Fig. 20 and the | ead 52

which is the termnal, VSsg in the | ead arrangenent of the left_side in Fig.
20, are conSiFBuPeItLPRi PEFI 7Ot BeRRelFeBdtBS WRFEADi BOFRECA03B2r ni nal DQLI,

but are not el ectrically connected to_ihe. external m pa BP of the

ot her seni 8n&8c SrSERF%pfﬁ?HRgpegpFnﬁﬁfﬁdF?a?gég? %ﬁé ?gagﬁ%z which is the
t erm nal i c i Ryt h - : i i i ich the

chi ps ar e%gcégg?g?nﬁtg%g ?é‘éi ?%I%dsjg aséj}[cg)r??aélje)%f\}gr% arbnnc | eads (57A,
58A) that grenkantealnbphkest hgtegeabeansheheadeS8fcofntie;bs@dspl shown in
Fig. 22, the one branch lead 57A"is forned in 20 a shape from which the
first portiled tbathexbendidenfrbe thecoesihanoldgssuah@acendAl of the

sem conductor chip |Ais renoved. That is, the branch lead 57A is chiefly

consti t ut edhbpydappshdopodhdonisyhe ohher dyramcl lead 4heisi de of the

circuit-formng surface 25 1A1 of the one sem conductor chip | A toward the
back . pggoinéd at its end Y to the root portion 3B1 of the

external lead 3B. It is therefore possible to
electrically connect the leads 2 to the external

10 terminals BP of the two semiconductor chips 1 that are
s0 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



surface side thereof, and a |lead portion 57A3 that is bent fromthe |ead
57A2 toward the outer side of the one sem conductor chip | A The other
branch | ead 58A is constituted by a 5 first portion 58Al 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 --, 1Bl1 of the other
sem conduct, p~_chip 1H, a second portﬁéqﬂQSAz bent fromthe first portion
58A1 toward 10 the back surface side of the other seniconductor chip 1B

and a third portion 58A3 bent fromthe second portion 58A2 in such a way as
to be superposed on the |l ead portion 57A3 of the one branch | ead 57A. The
first portion 58Al is adhered and secured to the 15 circuit-form ng surface

1HL of thepperbepadust otheht@ndbal hporalod hef i tisel @iiegifil m 6. The end of
the first portion 58Al is disposed near the external ..~ term nal BP

formed at fbeminotsatrfpoetldh of the cthenidehdcondgcser falcep 1HL of the
sem conductor chip 20 1B, and is electrically connected to the external
term nal BPB¢seehdieforx,) tdfe tianaddnicdortdee Wiz eshi’p CEB tbe ough an

el ectrically conductive wire 7, The |ead portion 57A1 of the branch | ead
57A i s i nt 6§PEEEACHi EAMPRECR X EFMatR e RE VR ctle eRde 25 Bh@side fromthe

i | d,8. .Th hird i 58A3 - 66 he b h | ead 58A is joined
i1 sSondl BRI NEEFEBRSRATY | BRC SPELbrotTE Tk ThRatt 10K 578, and ig @
el ectrical L¥mi‘?9r&2¢g§8@@£"€ﬁl5ﬁ3é?f@%% ddept Sughplrds £ Nepd ead 52 that

is the termna 1 1's not ectrically connected to the external term nal
BP of the gRreesRHl COSENTADLS CHobfndd. atd hehé ansist 21 Wb ehisd eof he terminal s

DQOto DB, ' the | eads 52 which are the termnals DQB to DQ7, and the | ead
/52 whi ch i sheheitewitafbrmidpg), sarface 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) In the process for producing the semiconductor
device 10, the semiconductor chip 1A is secured to the
lead frame LF1l 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
LF1l. Furthermore, the semiconductor 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



10 constituted simlarly to the lead 52 which is the termnal DX, but are
not electrically connected to the external termnals BP of the one

sem conductor chip | AL Anong the terminals vccQ and vssQ the | ead 52 which
is the termnal VccQin the | ead arrangenment 15 of the right side in Fig.

19 and the lead 52 which is the terminal VssQin the | ead arrangenent of
the right side in Fig. 19 ar% const[L@ﬁgﬁ simlarly to the lead 52 which is
the term nal D4, but are not electrically connected to the external
termnals BP of the other 20 sem conductor chip 1B. The one branch | ead 53A
of the lead 51 which is the termnal Vcc and the one branch | ead 53A of the
| ead 51 which is the termnal Vss, extend on the circuit-formng surface

1AL of the j,seiMiGRRIWH YheCltuR 2arl AchB BheodihECEl PRy R-WHi ch the external
termnals BP -67 are arranged, and are integrated with the bus bar lead 5

arranged lrirmEen Shefere Qbit be ehkesehiababutead 3Ripndsthe external
termnal BP. The bus bar lead 5 is integrated wwth the fixed | ead which is
adher ed amtiexefecer,edthevisemibendnstbat chgpf iBnis, stablpeheldchyt form ng
surface 1A1 of the sem conductor chip | A The fixed lead is electrically
connect ed the tligaderamealFler st BEWIt i Hhs@adnductot Wiep |A via a
wre 7. The qther. branch_ |l eaq 54A of the | ead 51 which is 10 the term nal
Vee and t REMGCRBAVGERRCcRNiRadSsRACEENERE FEM Bein@i dRViadteReller ni nal Vss,

extend on_the circuitsforn ng r e_1Bl of .the sem conductor chip 1B in

t he direcf%gns%ﬁpwﬁFcﬁopﬁéngx?gangﬁgt%? CARLUBFP A EREPT afh®d, and are

i ntegrate A e sLea 5,hiaLr e t h nd of the other
.branch |e§5@2kh§%§ Fﬁgﬁegﬁg%hglgfgrﬁgﬁg E@? gﬁggbﬁgﬁﬁgé Egd 5is

Li nt egr at edeWnghcbheeliegdmbratdgWit ChossiBUbEE & ebGuce tEECUr ed, via the

insulating film®6, to the circuit
semiconductor devices 10 with a high yield.

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 embédiment 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



formng surface 1Bl of the sem conductor chip 1B. The 20 fixed lead is
electrically connected to the external term nal BP of the sem conductor
chip 1Bvia awire 7. Referring to Fig. 24 (block diagran), the term nals
CLK, CKE, CS, RAS, CAS, WE, and AQto Al3 are electrically connected to the
two sem conductor 25 chips (IA 1 )._]; e termnals DQVUJ. and DQ8 to DQL5

-68 are electrically connected to7th sem conductor chip | A, and the
termnals DQVZ and DQO to DQ? arelelectrically connected to the other

sem conductor chip 1B. That is, in the sem conductor device 50 of this 5
enbodi nent, the SDRAMs constituted in the two sem conductor chips 1 operate

simul taneously. In the sem conductor device 50, the leads ,-~ (termnals
CLK, CKE, &5, tihRASiBAmr Ws aswl AR ttthatl 3heeltarinrd qaddtyicrorrected to the
external termnals BP of 10 the two sem conductor chips.l, each have two

branch | eatlise brxamdiedl ¢ad t4ke hgcemes dcdwrtdn édtdrorthien thhed esin nold 8 and
extending on the circuit-formng surfaces of the two sem conductor chips 1

and are adpe¥eiomniPictiridie thranh cigadidA gt g sur ftd@eendl5 Meanwhi | e,
the leads (termnal s i t 5 2 electrically connected to
the ext errff’ﬁ the ,ﬁ%ﬂﬂ@%ﬂoig,{%ﬁﬁ&eﬁlﬁg Magerﬁ%dﬁdugt or --' chips
1, are extend] 0 e Glycuit-form r e of _ejther of the two
sem C(;esndu&%?ﬁég%i%ég t‘Elln%m‘%llaI(r:aeJ pﬁ)tttg'é{ﬁe?%‘fér%%gjgc%rr@&cglnﬁg%%?A

circuit-fordde stHd acced o sQfrminth &R HeRid K13 @Y gaPaci tance
(chi p-1ead capacitance) "added to the | ead 52 becones smaller than the stray

capaci t ancded®hied emsbvapatid ame)omadthed thd 125 gdire icead a3l ofAccor di ngly,
t he signal propagation
the branch lead 4A is joined to the third portion 3A3
of the branch lead 3A in the resin mold 8. That is,
10 the end Y of the third portion 4A3 of the branch lead
4A exists in the resin mold, making it possible to
decrease the interface region between the resiﬁ 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 semiconductor 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



-69 speed of the lead 52 increases, and the sem conductor device 50
exhihits inproved electric characteristics. In the case of the

-sem conductor chip 1 in which the external termnals BP are arranged at the
central 5 portion of the circuit-formng surface, in particular, the ends
of the | eads nust be extended near to the central portion of the

sem conductor chip 1 resulting r  ~ "an increase in the areas where the

| eads are opposed to the circuit-form ng surface of the 10 sem conduct or
chip 1. In the sem conductor device 50 enploying the LOC structure,
therefore, it is inportant to formthe |lead using a single |lead~that is

el ectricallky n : :er nal r g}, pa f1eLih one of the two
senicondué?oFﬁgh?%@aggn%gc%ﬁgugﬁaﬁth %ﬁgogPﬁe%fgﬁggl%ga?tﬁAfs an exanpl e
wher e theAééBi'&QﬂQﬂ!?t,Olthée‘téhﬁekﬁgsiaSo.ﬁ%ﬁ@@ééi&ﬂdl&h@t i§he SDRAMs
constituted in thée two sem conductor chips 1 operates sinultaneously, it is
al so possidbteeasadsbowpespohiding2p, (bhdckhdi agiakhess oofothet he 20
termnals CS, RAS, CAS, We, DOM AOto Al3, DQO to DQL5 in conmon, and

i ndependeséhycéndurthe devareal® LsKfwnth€rElecneased. case, t he SDRAMs
constituted in the two sem conductor_chips 1 can be_independently

contrdl Led, neRhagermbogénenp| deabt detkRase RRceRABRLE YHBEHE HR@t generat ed

by th i conduct ice_50 -70 to d th t of electri
povor - conSERRERBY LRRIWAD! 6 o3 uF oHFPA T BOF ot hos PRCE AP ERRtRCt or devi ces.
50. In th dj LD Fig 23, < 5: fupt th br anch
ond 574 1S oRREurRE By rerrhd A8 Af S d A B REr o®oorti on 5743

-in the leagidg that rtsiAChoLh eEtwd S afdmE@N NG L djdrethiltm ,~r ext er nal
~termnal BP of the one sem conductor chip | A and the other branch | ead 56A

IS constihowedeby hég B eracuped tadredorire astep hef | emd pog ttloen 56A3 in the
| ead 52 that is not electrically connected to the external term nal BP of

t he b herwiees cofdudilors ¢tdse 1Rhead eddoiir amesFiqpn & aadidver, the | ead 52
that is not electrically connected to the external termnal BP 15 of the
one seni CEPRNRYSR 2EFET|I WPReEER LHRRTIIRLAERS WHEST ead nenber 59A partly

led to the outside of the resin . d . d er 59B partly
i ntroduced i nt%u’f% SRt R n%el?%%@%%ﬁ??rg{]e ?%%Jdé g‘gn%lﬁg)ts irraggﬁot electrically
connectedeigh%fge@ﬁéf@ﬂ@%etggéﬂrgﬂrggbg§>5%.Em@ @der senm conductor chip 1B

may be constituted by a single | ead that extends within the
semiconductor chips 1 are contacted to each other.

15 However, the back surfaces of the two semiconductor
chips 1 may be adhered and secured together with an
adhesive agent. 1In 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 illustrating a state where
the upper part is removed from the resin mold of the

25 semiconductor device of an embodiment of the present



interior of the resin nold 8. In this case, the stray capacitance

(chi-p-1 ead capacitance) added to the lead 52 is further decreased, and the
*sem conduct or device 25 50 exhibits further inproved electric
characteristics. -71 Enﬁodinent 5. Fig. 27 is a plan view of a nmenory
nmodul e (el ectronic device) of an emhogdi ment 5 of the present 5 invention,
and Fig. 28 is a sectional view of -the-nenory nodule. As shown in Figs. 27
and 28, the nenory nodule 60 is constituted by nounting two sem conduct or
devi ces 63 and one sem conductor device 62 on_the front 10 surface out of
the front surface and the back surface of the wiring board 61, and nounting
two sem conduct or devices 63 on the back surface out of the front surface
and the baekesuibageraf.the Wsrangobtandvidw EDRAMEratexgexanple, are
nounted as nenory circuit 15 systens in the four sem conductor devices 63.
A control stateuwhespgstbm lswepupaet is rémoved Seamcbhduresindevice 62 to
control the nenory circuit - systems of the four sem conductor devices 63.
The four Beddcofidbbeosendgprpdycearadevicackandi Higo d3siate where the back

surfaces of each Eain of sem conductor chips 1 are ogposed to each ot her
and nol de8eGFiANRésVACH. CBASPLAPFY11RReBPTBUtP sEBRFcohduct or devices 63 are

const .tuted nearl simlar to e m conduct devi ce 50 of the above 25
nenti%ned enbo Fnéﬂ?wﬁ.ln %Xgi’A hgffh%ngogg'sg conduct or devices 63, one

B S Rt T T
the back the same constitution as that of the above-mentioned
embodiment 1. The constitution of this embodiment is
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 4R 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



5 surface of the wiring board 61. Referring to Fig. 28, the sem conductor
device 63A has a |ead 64A which is the termnal DQL1l | ed from one side
surface 8a out of tie two opposing side surfaces of the resin nold 8, and
has a | ead 64A which 10 is the termnal D4 led fromthe other side surface
8b. Referring to Fig. 28, furthernore, the sem conductor device 63H has a

| ead 64H which ~s the terminal DQL1-H8d fromthe one side surface 8a out of
the two opposing side surfaces of theresin nold 8, 15 and has a | ead 64H
which is the termnal D4 led fromthe other side surface 8b. The | ead 64H
which is the termnal D4 of the sem conductor device 63B is opposed to the
| ead 64A which is the termnal DQ4 of the sem conductor device 64A, and the

| ead 64H which 20 is th erng n qg&% of th 1,GO tor device 63B is
opposed t%Pt%ée Iz%lésds%‘aﬁe{?%?éch@ ilggtche etr’rrisr?aﬁ-'r%%g]f%oe? e sem conduct or
device 6 I g\{f&l @_efm' UGl daMi ¢S 3fe t he sanme structure
are rmun:llg%tvc&)% oét%esur ac%as of t rf(;gow_ ri r?g eboard, t he e25 | eads havi ng

di f f er entg dpHCd A BNSE G CIRPOSE G 18R bus bakd 1S bBwmedt eral Iy
reversing the~connection of wires 7, however, the sem conductor devices 63

can be nandEXeOR tisairdas éetofedrhahs iinguiaarfbriingn a state where the
| eads havi ng the sanme functions are 5 opposed to each other. Since the
sen GondusitofackeViXlke o 6 3 loars dysl gandvcdd ro e hidg B As @nfdadde of the wiring
board 61 in a state .t, where the | eads having the seine functions are
opposed tRrangh lrakr3A |t MpyepyesibFbet BogdELeRseLt hBenBRBeP210 of the

wring |ayer n. the W ring bqar ~and ence, tq.decr.ease the thickness
of the m?r/ﬁﬁcg Ei?rﬂ(ﬁjloef%t'B 053%‘@% S%‘et qER \??Sté"grﬁnc AFuCEEF % Rips 1 in which
. are consty thE- FATRAN; 1Of : [ d unting, on the
S Wiring bofaértg&%% Jtlﬁre seml\{(L;Boln u%ﬁréﬁgalggag%c%flngga%y 1%yola§iang the two

sem condueO by iy hetid b REdhed shantilber Mhag, thle igappossi bl e to double

the capacity of the nmenory nodul e 60 without increasing the area of the
nourntoi ng Hedawekr? @ HeEl circuit-£forming _surface 1B1 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 ip 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

L

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



When the | eads having the same functions are opposed to each other by
| aterally reversing the connection of the wires 7, it is effective to use
semiconductor chips 1 having a plurality of external 25 terninals formed at
the central portion of the -74--_ . .... circuit-form ng surface al ong
the one side thereof. In order that the | eads having the same functions may
be opposed to each other, furthernore49there may be fabricated two kinds of
sem conduct or devices 5 having | eads—bermt in different directions by
reversely formng the leads. In the foregoing has been concretely descri bed
the invention acconplished b~ the present inventors by way of the
enbodi nents. It should,, however, be noted 10 that the present invention is

in no way | tef {0et & SR dPngd rabofigEids @l y, but can be

m)dlfledlnavarletyo er ways w thout departing fromthe spirit and

scope of the,duyety i ofe é@ﬁl@?ﬂmﬂt%r tdesy sigey gt i@ taars be applied to a 15
sem conduct or device of SIP (tingle In-1ine package) type having a

uni di r ect i énitvdd ingErtk Arwteengeire tthes traact goest ia nse mutojedtEdrcodabece of ZI P
(zigzag =n |i ke Eackage) type, and the |ike devices. The invention can be
further appftectahin@@memMatdedict or device of SO T (,mall Qut-line

~-| eaded Ieadéﬁ$ckage) type having a bidirectional |ead arrangenent

structire, Ipad e Io¥ceg@e tEdaMithutthe e amsdkage) type, “and
the like ng| £es 1Tma#{%§§}|on C npe fur& er asg5|ed &2 2 25
seni condu BV i RYQPSEREG: SaB0T5d0Ra
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 4aA
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 integréted 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 semiconquctor chip 1B and the branch lead 4A, the
branch lead 3A and the branch lead 4A 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



- ~S _ type having a quater-directional |ead arrangenent structure, a
sem conduct or device of QFJ (Quad El at pack , |-l eaded Package) type, and the
like devices. r_) J i -76 WHAT IS CLAIMED I'S: 1. A sem conductor device
conprising: a resin nold; two sem conductor chips positioned inside said S
resin nold and having external termnals formed over the front surfaces out
of the front surfaces and the back subfaces thereof; and |eads extending
fromthe inside to the outside of ,; Said resin nDId; wherein, 10 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 . least said resin nold; 15 said one branch lead is
secured to.the surface of ' said one sem conductor chip and is electrically
connected t8 an external terminal over the surface thereof t hrough an

electrically C°EQUEBEVEeMﬁESndﬁéggroéégi orapce! end 'émﬁS&E%?Q to the

surface 20 of said other sem conductor |p and is electric y connect ed
to an extepgahekerhbeal aBYeEL, t BReSHAERCEUEhEEEOT ot NEREObr &fick! ectrical |y
conductive wire, said one branch | ead extends oves the surface of said one
sem conduclleadcBhpahdag€r shegboancki leadf 41 her@5ssb]éated ofo Sehe one

sem conductor chip, and is constituted by a first portion to which said
wire i cohadftetichangecthd pdpt fapihgnpoftodm sof dthiershiplonessdn toward t he
back surface side of said one_sem conductor chip,. and a third portion bent
from sai d Sf. 8BBoR¥2p6Rt 8R4t Bdhar B2 HRI obRRrC EF ¢l bt LRER B Nne

surface 1Al of the semiconductor chip 1A, is decreased

compared with the other poftiohs, and the thickness
the tip facing portion of the branch lead 4A, facing

10 the circuit-forming surface 1Bl of the semiconductor
chip 1B, is decreased compared witp the other
portions, in order to decrease the thickness of the
resin mold 8 on the circuiﬁ—forming surface 1A1 of the
semiconductor chip 1A and to decreése 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
circﬁit-forming surface 1Al of the semiconductor chip

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



sem conductor chip; said other branch | ead extends over the surface of said
ot her sem conductor chip traversing one side of the surface of said other
sem conductor chip, and 10 is constituted by a first portion to which said
Wire is connected, a second portion bent fromsaid first portion toward the
back surface side of said other sem conductor chip, and a third portion
bent fromsaid second portion in suchsp-way as to be superposed on 15 the
third portion of said one branch leag: the third portion of said one
-branch lead is integrated with the external lead led to the outside from
said resin nold; 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 nmold. 2. A sem conductor device conprising: a resin nold; 25 two

sem conducobr théi pgspobartlendd i rsidbiset d so th8t rgse ngawl d and havi ng
external termnals formed over the front surfaces out of the front surfaces
and the bakftéeenatke ¢herebi-famuirestiriagendhefr¥isthe inside to the
outside of 5 said_resin no]d;_ wherein, aaid t wo senj conduct or chips are

stacked onSCHPEANIPHSERR HERLP nl B A%t % Rake JIRGRRES t hereof are
opposed to gaeh ool &Nyl sAbLEAR | RIAIENEL{ i (w0 10 at 10
5 surface 1Bl of the semiconductor chip 1B and the

branch lead 4A. Accordingly, the pésition of the
surfaces (upper surfaces) of the bus bar leads 5 is
lowered and, hence, the height of loops of the wires 7
jumping over 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



said one branch lead is secured to the surface of said one sem conduct or
chip and is electrically connected to an external term nal over the surface
t hereof through an electrically conductive wire; 15 said other branch |ead
i's secured to the surface of said other sem conductor chip and is
electrically connected to an external term nal over the surface thereof
through an electrically conductive w kg, said one branch | ead extends over
the surface of 20 said one sem condueter chip traversing one side of the
surface of said one sem conductor 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

sem conductderentie Raek sSWriaceHRt i the derangh okgads d(3A- AR second portion

toward the outer side of sai onde%serri conductor chip; said other branch

| ead ext entRd Ver AL TR L FIS A R DFIRIGH CBhdR t’he ARt r aver si ng
one side 5 of the surface of said qgther_sem,conduct.or chi and is

consti tut e%lt%@lrégfijr%tli)oarfsloo qsos%%ht%asl%:{/ﬁ?qé%}be c%ﬂfgfct ed, a second
portion be S i r t4 o} d e i de of said
ot her sem %%%%%J%gor@%ﬁ?%é lzltnad&g{ t]h%lidé pacl)\%'l oélﬂbea%t?&ﬁéotrgﬁségi S.’SLO second

portiof i pgHCheddsay €5 K Detdiigigosed on the third portion of said one
branch | ead; the third portion of sald one branch leadRis integrated with

t he external | eadrtleskmiard hechotgdi dehd rembahinemrtesignllwltand 15 the third
portion of said other branch lead is joined at its end to the root portion
of said exarremample where the back surfaces of the branch leads
(3A, 4A) and of the bus bar leads 5 were subjected to
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 surfaces which are the
front surfaces, and leads 2 extending from the inside
to the outside of the resin mold 8. Each lead 2 1is
branched in the up-and-down direction in the resin

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



| ead. 3. A sem conductor device according to claim2, 20 wherein the |ead
portion of said external |ead continuous with the root portion is bent
toward said other branch | ead side. 4. A seniconductor device according to
claim?2, 25 wherein the first portion of said one branch lead is - 80
adhered and secured to the surface of said one sem conductor chip via an
insulating filmor an insul ating adhesgyve agent, and the first portion of
said other branch | ead is adhered 3nd—seeured to the 5 surface of said

ot her sem conductor chip via an insulating filmor an insulating adhesive
agent. 5. A sem conductor device_according to claim2, wherein the external
termnals of said one 10 sem conductor chip are forned at the centra

portion OVgEnthe $50Mns Wi MLYn dhedidda ROd IRk fepal d one

branch | ead 1I's disposed at I1ts end near the extern termnal of said one
sem conductgr ¢RI pirthecexb N deFfasal sapfusadl D4 hese serdgenduct or
chips 15 are fornmed at the central portion over the front surface thereof,
and the figatrpoet bonthé oreé dsaiiwinduansh dlehs is wWispased at its end near
the external termnal of the other sem conductor chip. 20 6. A

sem conducinsulleting €ohprésiand s rebéetmniotally woomsmeedtosdduet or chi ps
positioned inside said resin nold and having a plurality of external

term nfl s thenedteyBdelt Rermimmk BRIrdhcdie RALrBILEhEoBing ont surfaces and

t he back surfaces thereaof; an -81 first |eads .and second | eads extending
fromthe | ASFRESEolfhe  duis PaBesr BEARTTY doat ddh Ao WHBEERR. 288 d t v

sem conduc I . S ane Wno 0 | te where their
back s_urfa%:géuggg gogfj%%sée %ﬂgﬂe% oﬂfgr%%a%édg]ﬁsris&fegs are

el ectri cal bynhepngesri €sndkctde @xlenlvi£rdidalss PfatHg £ s&m conduct or
chi ps; said second | eads are electrically connected to 10 t he external

term nal s afideis heleotieicdl Baiabrinerted 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 other branch lead 4A
is led to the outside of the resin mold 8 and 1is
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 3A and the external lead 4B



sem conductor chips; each of said first leads is branched into"two in said
resin nmold; said one branch lead is secured to the surface of 15 said one
sem ‘conductor chip out of said two sem conductor chips and is electrically
‘connected to an external terminal over the surface thereof through an
electrically conductive wre; said gther branch |lead is secured to the
surface 20 of said other sem conductog4'chip out of said two sem conduct or
chips and is electrically connected-He--an external term nal over the
surface thereof through an~electrically conductive wire; and said second

| eads are secured to the surface of 25 either one of said two sem conduct or
chips and are -82 electrically connected to external term nals over the

surface thpfesdrite@ughcieleed rbaldly ardugt iae Wremddibide said resin
nold. 5 7. A sem conductor device according to claim®6, wherein said one
branch | egshisl belheiredtbendd Sesatrienh taf thhee surdtdc e Hftisailea@se sem conduct or
chip via an insulating filmor an insul ati ng adhesi ve agent, said ot her
branch | eathexebylHe? cebratdl bt taxtar@al) leadscel dthesdieddst her

sem conductor chip via an insulatin% filmor an insulating adhesive agent,
and sai d stcofdharei@res iffersdeanalsétaredBt 8nehéhesartgEradf either one

of said t senj conduct or. chi via.an insulating. filmor insulatin
adhesive MQB_LBC@ %Q%egjs(ﬂ‘y proddé&ingg fa aé:e%ih(ﬁ)ﬁdﬂt‘?t (?r%ndevi ce ]
conpri si ng; i ; i j I i.ntegrated wth
th(rarp flr:tlrreq%?@rgﬁfql{# 2%1 ?er%ﬁ%{rée&%g Itntﬁ%r %Uef r‘%ﬁg’ %sgl}éagg)%glt}ltﬁgf gt he fr\cl)mnt

surface arghpdwerdack awrkaeepebeaski k6t peshaendyctae chip, and adhering
and securing internal |eads of leads integrated with the frame of a second

[l ead fransdmiddeddaton dawifcec d Ogutt hefretfloeref,r aile swefpaoe and t he back
surface of a 25 second sem conductor chip; _83_
joining the external lead 3B and the external lead 4B
10 can be omitted and, hence, the number of steps for
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 LF1
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 LF1 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



electrically connecting the internal |eads of |eads of said first |ead
frame to the external termnals fornmed over the surface of said first

sem conductor chip through electrically conductive 5 wires, and
electrically connecting the internal |eads of |eads of said second |ead
frame to the external termnals fornmed over the surface of said second -
sem conduct or chip through electrical ky-.conductive wres; and 10 formng a
resin nmold for sealing said first semeenductor chip and said second

sem conductor chip in a state where the back surfaces of said first

sem conductor chip and of said second sem conductor chip are opposed to
each other, and for sealing the 15 internal |eads of said | eads and said

el ectrical lin ehedbenitveeyinas. tBerd aeé hboroéd ptheuteadssenm conduct or

devi ces according to claim@8, wherein said resin nold is 20 forned in a

st at e wher eonis¢ibatledsbyf dbesesterndll I¢ads sBndndntiuet extehnpland of said
second sem conductor chip are in contact with each other. 84 1o A

senm conductl@rdgedPcar&snprisiAgparatleltinchhe ghiteebiorhed e a second
sem conduct qr, chi p, each hgving a main surface of a rectangul ar shape and a
rear surfa¥edhfi € Fgeogﬁagﬁte to said main surface, and a plurality of
externgl termnals, arr d i i urface. .said in surface having
a pairgof | onge negggsﬁgg eﬁggﬁéa#ﬁlga%?Eﬁ gcﬁéégg+%>n%ﬂﬁlﬁgph?r of shorter
edges ext epgleNgpbhedneRE9BHdi ERGEA OReptins! Al d Ghdyi PREPENFi ol ar to said
first direction, said plurality of external terminals extending in said
first | di pastbap aeddbsi g arfsegesb athat Stlstady i Betwesetial position
bet ween said pair of shorter edges, said first and second sem conduct or
chi ps havi rgrchétsfoemingcsnvfaeadlaheoSariee . semicanwnetnr ofhixt er na

‘term nal s and being. stacked each other. in such' a nmanner that said rear
surfaces oftAsapd FngPuﬁnHaEe%m 3 PR R oL &hi e rrid e FfRRict ed to each

h d f jd | . Of id fi ' d
Chi p-LBr r cBRBHAER: BRE nELFOERET O TN tlyatt of%ai d Second
sem cof ~d“§E8£c8ﬁaRcé‘8£’ QHS%;’%AS s dl t'hl‘(r'alé‘%arﬁﬂg%ﬁ 7 d r5eeqad

sem conduct or~~chi p corres to t er.of sal onger ~edges of said
first sem gceaduet@meChFp; oft thistenwidtiddae il iflivie wpdvdst | ead
cirossing said one of said pair of |onger edges of said nmain surface of

sai d firstmephicnaeduenbodihent Zaifhrftihestmdresd ey ipws it far <if porti on which
i s disposed on and secured to said main surface of said first sem conduct or

chip, a seEBAdPPSrPrBNlBRADD ntS FeiRakaisP sk Y t9%h RWEESP sai d rear
surface, apd a third pertion bending fraom sai.d second porti.on toward the
outerfgidegg? Sifatir ?r%%ﬁ$63ﬁa%¥%6ﬁé%ﬂ?éiéhﬁi%f%ﬁﬁéhé?ﬁ%ﬁﬁicrpssing t he
ot her of S@hgpgﬁllhraﬁ’é +RB9R s %Qzleslégd Spinth yTR s 1f1a6e Qfasaiyd first

sem conduct or p, sald seco ead having a first portion which is

di sposed ogapnBletwéset eché Oc Sadwh trfdxmsiuld angr ffcesaiBl fdff stheseni conduct or
chip, a second portion bending fromsaid first portion toward said rear
e semiconductor chip 1B and the branch lead 4A.

(
In this embodiment like in the above-mentioned
20 embodiment 1, the branch lead 3A anq 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 3A,



85 surface, and a third portion bending fromsaid second portio n toward
the outer side of said first sem conductor chip; wherein said first
portions of said first and second | eads are electrically connected to the
‘correspondi ng external termnals of said plurality of external term nals of
said first sem conductor chip by first wires) respectively; a second | ead
frame including: a third | ead crossinggsaid one of said pair of |onger
edges of said nmain surface of said seeend sem conductor chip; said third

| ead~having a first portion which is disposed on and secured to said main
surface. of said second sem conductor chip, a second port~.on bending from
said first portion toward said rear surface, and a third portion bending
from sai d secong D08 td PRk PMBF S 18y " suPtd @ Bhde Pfrisai d second _

sem conductor chip; .and a fourth |lead crossing the other of said pair of

| onger edg@sm f ol R dhpir facarDil siedve secamnitieerd < anfirior chip, said
fourth | ead having a.first~portion which is disposed on and' . secured to
sai d nai n tshard adeatofoSatlve sechoerd e torsl Lertd rtlohi o p af sxirond porti on
bending fromsaid first portion toward said rear surface,. and a*third
portion bepat it rofn the derandhd gt t4bn facinmarhe thieoutter ~~si de of said
~~second~'seniponductor~~chi£a?mherein~said~ irst portions of said third

and f durt EQERRI- FH R 1 1L 8% FROFRIIRP YW 1 e -0k eporitihly ext er nal
term nal s .of sai |urality of..e r,nal Jf.erm nals of said second
sem condudt®fe cﬁl%?bé(%%%gbnsd“%%%é?tﬁae%péer%:aﬁ Ve yt;sn%no S}herr esin nold sealing

said,fi rstp@fléﬂia@ﬁgc.on%%%@v%%d%@ﬁoa%mi E§r|f§%ie§ bl theadopgcond wires and

a portionf e of said first to fourth leads, wherein said. first |ead
and sai d faurtdrdLagk afiee ahactbdc aldads Gnes) ask tanepadted hey at said third
portion of each of said first and fourth |eads, and wherein said second

| ead and @ lf+dtichiineasb artmteltdnd hwanlbar leadsed ediltlo heatsh @t her at sai d
third portion of each of said second,and third leads. 11 A sem conductor

devi 3@ acAHIRF D NS W dile SBiR FaGIRI RAEGIORS AL said first to
fourth | eaq are sequred to i d in surfaces of said first and
second~serﬁq’tf'0rﬁﬁﬁﬁ ]c?ﬁ‘{)ss (saap% Wa’ i nsul ati ng adhesive fil ms,

respectively. 12 A sem conductor device according to claim1l~ , wherein
said third portion of each of said first and second | eads is |onger than
sai d thir&gmsydinghtofsa each of said third and fourth | eads, and wherein said
third portion of each of said first and second | eads is protruded fromsaid
resin nol d and Thorsreemrodimestt [vdeid prict rardiexpmpitevarttine fotem said resin

nol d. 13 A sem conductor device according to claim 2 , wherein an address
si gndl5 i s PRRAFAM e d YL EiQR cift SPRIERE J10 ShiSFRIGRRAYGERE, A8 Shot her

addr ess si t is. different~fr.omsaid address signal jis .supplied to
sai d out er%lglfé%s"y?aef djasve]t{%cf' }be]ad’djiref R nsagjfnﬁceoandua&%rngueelélelncte according to
claim 2 , umherai js0h 1t R i of said fourth lead is term nated at
hal fway t hr ouéﬁdds?,cafyji ]ipi :)&oér)%%ln of said first lead, and wherein said
third portion afigaizh tiy reﬂldplt%a:ﬂ viSew ernMmudestiaig hal fomye tinexwh~ sai d
third portion of said second lead. . . . ! 15 A sem conductor device
accor di ng tthe cimgien partnhisr eiemaamd friam ttlendedsour toldads theer | ap each
other in a .plane :view, and said second and third Leads overlap each

ot her20 i n'sefHiqPnAwRte w4y 1k o SahiTBIRAIAIt del e &R RFFFF to clai m
10 ,~ wherein said first a%g sai d second sem conduct or, chi ps are nenory

chips. 1~ WVEMIdfdDr devit® HISiHEY & H18tr e T dhduct or chip and
a second ssecrgtceo%%(‘tt Orth@i/% w%acphdg)cavl@%e%c{{pécp ﬁgﬁ( aGe q_Ie ; { ectangul ar
I'C e to sai

shape and "d rear surface W I'S "oppost . main surface, and a
plurality pofi el daliddilw@y aaaton r??d.d_ﬂi'i‘s sprface, said main
surface having a palr of |onger edges extending in a first direction and a
pair of shuydtelorrdgesi extardidiprid Jaimeapny i recd ) 7o subsd anigal |y
perpendi cul ar to said second direction, said plurality of external

term2tal s 2xtiendi redtnicyeEld fiewstcut &long line D-D in Fig. 19.



direction and being arranged at a substantially central position between
said pair of shorter edges, said first and second sem conductor chips being
stacked each other in such a manner that said rear surfaces of said first
and second sem conductor chips are contacted to each other; a plurality of
first leads crossing said one of said pair of |onger edges of said main
surface of said first sem conductar 4§ p, each of said first | eads having a
first portion disposed on said mai n—surface of said first sen conduct or
chip,.a second portion bending fromsaid first portion toward said rear
surface, and a third portion bending fromsaid second portion toward
the.outer side of said first sem conductor chip; and a pluraljty of second

| eads crosEPRgeRA¥ GPRBFeBENSAPH Phi FROFIT IMRYS edR® YISEHAYLMAI n surface

of said first_s m'.conduc;E or. chig eacgoof ia#]g second | eads having a first

portion. dfdpBs8dignOlarGeHaih BT ace? o¥PLaf 4 first. seni conduct or

chi p, ~a. second R?%thnbft‘Hd%fﬁsf rogm sﬁ daﬁd r54 p&{éi on toward said rear
thi'r ) g

surface, and a portion. bendi ng' fromsal d second portion toward the

outer si d_es@fniéahguf:it&?t 486 1E £ OnElUSE Of h £ dibod €1 1 sai d first portions
of said first and second | eads are~electrically connected to the

correspondcagsexteteal biyesvadrlsg ofws adehidatiddddor afhipd er nale terminal s of
said first . . . - . ~~semi conductor chip by first wires, ~respect~ively; a
plurality opothhthe bthds, cwhisch mpesaiteromwladedariklparesiof. | ®hger edges of
said main surface of said second sem conductor_ r_chip, each of said third
| eads havi BYC aSER:SENRBEEPBCRARS 05 tF Drf IR kpdhuih & Fadee WBfer$ai d second

sem conducgor.ch{ggé a seg{ond portion berzgi ng frgmsaid first portion toward
Said rear SOFFRCRACKNTUTLATHT rAF HAREBHEDSIFRT T 1 BHSi d second portion

toward the outegfysi %O?%%ﬁg‘%cﬂ%w}gm 'H&ﬂ”%‘ic%t Uy %I&;aec?g & p&:pur ality of

fourth | eads crossing pair of Il onger es of said main
surface of hseé dehér S$imé eSkEOMMICtPIzLNi Pho@dbhtBkbreaild heurth lead having a
first portion disposed on said main surface of said second sem conduct or
chip, a sepsandiqoldr ohimitet ivn f ridre saiad sfemircsnduartcrorctipsand sai d rear
surface, and a third portion bending fromsaid second portion toward the
out er si dehave saf@r sexamplecd GRRRANI. aghipd:anargShare-ein said first

portions of said third apd fourth | eads are electr.ically connected to the
correspondi ng X FHE ?grfrﬁ‘?wﬁ“éo cﬁe"%%’%b'lc&lp&'l ictt"ylp&f le®T& nal terminals of

sai d seco 'gg&q%ﬁc 0, | S e W [ERSRe Gl y; first to
fourth insnﬁ?rgﬁ%g a eési%/}’e%}}ﬁ%n@ﬁ(ﬁssposeéw{)ere%aggn sai %J'W)?é’t portions of
sai d f5 1 strdfekad tio | 2adpeif) ¥ G4pidyabiiisgcas @f mealodyf i rst and second
sem conductor chips respectively, said first portions of sSaid first to
fourth | eadisrdreing ypeoemedd ovhsianhd simina 1sueirec dnpoft /eaitgufti iat and second
seni conduct or chi ps respectively by said first to fourth insulating
adhesi ve fSYMRRIQHEM With rtds ¢ Lasikd ss@@ieildg sai d first and second

said first to fourth

sem conductor chips, sald first and second .wi res,
insul ati gg adhe‘s:é}]é“?ﬁw ﬁé%%ﬁﬁio%eafﬂlgééﬁ dPo2418% PASE )t o fourth - ~

| eads; ~ g = vg[qﬁg [ ' | yral i f firs fQur Leads-:are -
el ectri caIEny Tohnsctes ta{(}q%?aghh%otiﬁ&gl %%i.d %aio_% £ hl&l‘e %qgé‘ﬁﬁ iléohlaof e~ach~ of
sai d g r stenGdirdin dadsn 33 teecareusaldoiihdl sy rhte 3880Nd and
third leads are electrically connected to each othér ~at .said third

por ti onof wigicth dfs sdied ReaAnduartdcehiord oheademicondusheteichipai d' first
and''. second insul ating- adhesive -filns are .arranged at the vicinity of
sai d pair 1@ duingdr tduydwoofs egdiconaictor stiifacad .of Furthermore,

sai d.first~sem conductor chip respectively, and, wherein said third and
fourth i nfulPHYLRd doh&sf B tEnngs &eeTdnpdfgBE arer kered AlPPdof said pair

of | onger edges. of said int surface of said second seniconductor chip
fespecti vaRE IPPIASISIR Gndudest 205y 8t abber BERETR BPEGIPE7O wher ei n

each 4qf sai,d fi.rst .to faourth insulati adhesive filns_includes a base

i nsulzg’ti ng!h% Icrﬁré:nd’ta-de‘fr?erénll\f1 Isélfgrageoﬁg%ofqﬁlg dég 3bes£ir§nltg'ase i nsul ati ng
film 19 A sem conductor device according to claim 17 , further conprising
fifth to eighth insulating adhesive filnms between said first portions of
said first to fourth leads and said main surfaces of said first and second
sem conductor chips respectively, wherein said first portions of said first
to fourth | eads are 89



secured to said main 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 adhesive films, wherein said fifth to
ei ghth insulating adhesive filns are di sposed under said first portions of
said first to fourth | eads respectively at which said first and second
bonding wres are connected, and wheregn said first to fourth insulating
adhesive.filns are disposed outsiide sard fifth to eighth insulating
adhesive filns respectively with respect to said substantially central
position of said plurality of external termnals. | 20 A

sem conduct or. devi ce according to claimlg, wherein each.of said fifth to
ei ghth i nsghaftatg afdherevethet nsenbctndester belsepi ostl afi tige fthen and
adhesive layers on both sides of said .. ' ~ . ' base..insulating film ~ .
.~ . ~ ' gémicemducboduchbpsdevi ce according to clain2p , wherein said
third portion of~ each of said first and, second |eads is |onger than said
~ third portionTle cilpgehtopatherntdf rebe ofPRAM ¢opsthtuted| bads, and
wherein said third portion of -each of. said first and second leads is ~

pr ot r uded- tRE oPRE oF HERFRUREPE AP bR nkS Hhe S¥MR RS 1 protruding
outwardly from sai d_xesi ld. _c 2 senm conduct or, device according to
cl ai m?2l ~,C€7\f|cé?le1f rpaé%?ﬁﬁ]t#r%%osr?% %‘?Anss%lr%u?%%d’rh Pé%amr]%e{ erm nated at
hal fway t hg QHaR, SRl e D1 &1 DOTE T OMdHeot@dd fHeSteyt@ad,57@nd wWherein said .
third portléongé(}f) saclsi% thclsrjéﬁl ead is teerm' nat egsat %gﬁlfav%/ay t hrough said
third portté&fnDiaBsliBb S£EONErt Soged 26n A lse g LaAgiet £5rfliayg ce according to
claim~ , wherein said first and fourth | eads overlap each other in a plane
Viiew, and sarfhceciohd ahdthdione | senbognvdrd g edrip otAern ithesai d pl ane
view. 24 A sem conductor device according to claim23 . wherein 90 said

first and S3MQ RAEHD st o RE orhe peEnal neppiinaks B2 25 A

sem conduct or_devj ce cording to claim?20 erejn sald first to fourth
houl S| nghEARERY, & i SRR ot i S Y TR ghe

| nsul ati ngo aeliesia ddddB-LSSRAE VY iatalid segand, A rection. 26 A

met hod of manufacturing a sem conduct or device conprising the steps of: (a)
provi di Ng SemidsiaiiBE UHid of KV ol shnfee @ ¥hot @l conduct or chip,
each having a main surface and a rear surface which is opposite to said

mai n surface, dalibuwglplulrexte tis afo .paxtisTular tleimmi et iomr ridreged on sai d nmai n

surface; t (b) providing a first |lead.-frame and a second | ead frane,. each
havi ng a pref¥d iMaLh8 |hads;for exampley) F|reatdnanlar qhaitahg~sai d

plurality aof |eads. of sai.d first and cond lead fr s tq said plurality
of eitger nasfohql?a"?'m fﬁi‘apgu&?ﬁ%g?’doffi ﬁ?f"g ngﬁsée nd ?gﬁir@gg%é’cf’%r chi ps
respectivelyaqd &7 sgal i j Td g._th'q:;hqi L S ¥ yelpr chips and a
portion of eaac of s%saa{%agﬁ%aj{itye of eZ‘;?s} of ggﬂi Irst ~ and ' second
| ead framesody appe¥ihd@idied e ateiredior i & Lanly &dhe longsai d
.plurality of |leads of said first and second | ead frames protruding

out war dl y fidea.saffer pdumadiky; odinde@ds afit endt hbespépdlityobdi ng t he
other portions of said "plurality of |eads of said first lead frame to the
ot her por theaes 612 %t&fﬁftﬁr&m thhepfinp g ot hiantededsh Pl &dg frame

respectively b | di ng, thereby electrigally connecting the correspondi ng
| ead %f s%%/sdl%l“m iy P 8£8§P0P%52F88Fi P\ét tgﬁdrégeﬁnalgsad frames to
each ot her A -hod ,of j em d r_devi accordi ng
to claim fé’%\/\ﬁé‘?gl 'sazl%d we |53|D§16%|l55é pntgjr %&feng}cfcqn a%césgfn%d\%e!o ing using a
| aser beamnh2§ Armatifaed sefowmmnyf aGlgiring %r{iﬁ@l@%&ﬁffrofj@@a% accordi ng
to claim26 , prior to the step(d),” further conprising a 91 step of
adhering sai dtHed N4 tS &Tde0RMNONrc HiRy .t @ s &tk reddpoldd wodftHeeads of said
first lead frame by adhesive |ayer provided between said main surface of
sai d firstgramp odndeatdsr odhigheandight side shown in Fig. 21.

25 Terminal names are given to the plurality of



said plurality of leads of said first |lead frane, and a step of adhering
sai d second sem conductor chip to said plurality 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
frame. 29 A nethod of manufacturing a sem conductor device according to
claim28 , wherein each of said adhesisye | ayers between said first and
second sem conductor chips and said £irst and second | ead franmes includes a
base insulating filmand | adhesive provided on both sides of said .base
insulating..film. 30 . A nethod~of manufacturing a sem conductor device |,
according to claim26. wherein the step(c) includes a~step o.f

el ectrical h)éaGQ“BQCTahHgo%atHep%ﬂ!ﬁf‘!ﬂ&i‘. 4Obe! £@8lgs 082 Salxl dddrsinAnd second
| ead frames to~saird plurality external termnals of said .first and

second sevbeoaﬂaca%eﬁhwslreé@@caréeww@y Soupbergbtéyr 0d1 bondi ng. wi res
~ 31 A nethod of manufacturing a sem conductor device

accordlng termhﬁam3261xmbetelm power| sagttecpotamtbdhetepyriidns . of said
plurality o.f | eads of said second lead franme is shorter | . than each

| ength of Vhe o eerminal diss afndad dermindl tYss§f dreadefrermiead first | ead
frame, wherein said welding is perforned at_the ends of the other portions
of sai 8~ pl BPAPPEJadf LEERYRALST L3%ed SRcBnEefeBeP? e net hod of
nanufacturlng a s§ onduct or device according to claim3l, after the
step(e), f &Pt Ber nk;rlsing a step of bending said plurality of | eads of

said first |eadyfyg ? ﬁgltgﬁbV{glglggﬁﬂinéf 6qgk%fg dde; ot her portions of

said plurality of of Said secon ead rane. 33 A net hod of

Tanuf acturhﬂgue/éeﬁpﬁ@n@@ﬁhpﬁaﬂ@w@pteﬁarﬁchodlt@gatczecrh@n@128 , prior to
the step(d), further conprising a step of lamnating said first and second

| ead franmeatBcaréehatidsess imaut stefrmieslof Raiteriminstl @sd ise@ond

sem conduct or chigs are faced to each other. 93 A semi conductor device
conpr}@i ngehdpresiactcbeFminaht ed HSIMiNG s RNScafd@ctrow efdgesisocat ed at
the inside of said resin sealing material, .each c havi.ng an externa
termng! foFReREoheEmERtui A f %sﬁwﬁaéé th&P B%n %

strobe terminal. A terminal WE is a read/wrlté enable
terminal. 2 terminal DQMU apd a terminal DQML are
input/output mask terminals. A terminal CLK is a
15 clock input terminal. A terminal CKE is a clock
enable terminal. A terminal NC is a free terminal.
The lead 51 which is the terminal CLK and the
lead 51 which is the terminal“CAS are branched in the
up-and-down direction (direction in which the chips
20 are stacked) in the resin mold 8 as shown in Fig. 22,
and have two branch leads (53A, 54A) which are bent,
respectively.
The one branch lead 53A is constituted by a first
portion 53Al1 that extends on the circuit-forming

25 surface 1Al of the one semiconductor chip 1A



a first |lead extending to the inside and o_ ~tsi~f ~a~,~ resin sealing
material for transmtting, a clock signal in common to said two chi ps,
wherein said first lead is branched at least to two . branching | eads
Within said resin sealing material, said one first branching lead is fixed
to the circuit formng surface ﬁf one sem conductor chip and is then
connected~to the external term nal of ghhe circuit form ng surface, the
other first branching lead is fixed to—the circuit farm ng surface of the
ot her sem conductor chip 'and connected to the external term nal of the
front surface) said two sem conductor chips are lamnated with the
respective rear surfaces provided face to face and a pair of second | eads
are provi degavers DRyt tie Pohé Sid&hbP-—6KE eeir&i DNAFSrhPig i S\ padal |y
selecting said two sem conductor chips. t 35 ; A sem conduct or device
accordi ng 1m1 cofi uhd ohersimisaduexdercaip tE 1 nadecditd ok fdxst | ead are
connected via a conductive wire. 36 ,A sem conductor device according to
cl ai nB4- f33Ahebenvnpromithe af st pdrtidn b Ixadsowardintiteh aqgiai r of cl ock
enabl e signals corresponding to said two sem conductor chips are input.

' Zeubt s ~a3RE2ER LDLPRIFVESTIFE QN SARECOIIRr kP ple b ~oat as dr qo
~szz~ 'e st. ZEUbts c,~s§%;:£ies u€ﬁ§§c~ G uztejo o~ but pxoooe ma~s~Cs
eCzomaut yERArd BB P A% Bfs S b %F?z"s"lﬁAdachlbt;%pi%ﬁ%(a spEaz axe
St QUZUMB~ ZoXAT Xeh DX er ras B Tl e&@%eeﬁé@du*c%P%%eﬁs aze diqo
r C. zoar au~" X0~0npuooyuas 'pucoas pz~s pug dzr~o ~Czoui a~u Zzo~onpuoar ur as
~Sz-T~ p-rgs, UZasaGNirsgERbzha of~ 58WhPXQ0aaNWR s~ Ehd~ GeeUzaM T3 -, Z~ub-rs
aZqEUa xaoTo puooas Q st Teubi s puooas pies pue ZEUSzs aj q~ua X00j 0 ~Szz~ a
St ~EUSt s tisxtcipeestticarmagy surads- A1 of i smicdidretdzs ~Caouzam ~
8E - ~(~ani ~adsar 's~eu6~s puooas pue ~sar~ pies ~0 siseq a4~ uo 'aau-oue
auo ~. o0 ~(champlladdpidugh ghedadylatiang fodms aadhepeaduofintbeu~ (eub~s
~00~0 pi es_ani acaa . ) )

1 first portion 53Al 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 terminal BP of the semiconductor chip
15 1A through a wire 7.

The other branch lead 54A is constituted by a

first portion 54A1 that extends on the circuit-forming

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



sdi 4a i (rowaw ~o~anpuoOi was puoaas pue ~S~~ pies u~aaadnn pue :~eui ma~

puaapca pyg~ pies off. pa~oauuoo ' ~euiwaa~ 4uno~. a pue ~eui ha~ ~enapca
~sa~ pies off. pal oauuoo ~suima; py4~ a 6ui pnpui di gmaowaw ~o~anpuoo~uaas
puooas a -, :|euinm~ ~ema~rca puooas pies 0~ pa~oauuoa ~eui ma~ puo ~eui waa-~
~ema~xa ~Sy pi es o0~ pa-oauuoa ~euiwaa~ ~Sy a 6ui pn~aui di uo ~Gowaw
~0~onpuooi was ~sl ~. a .:~eubi s puooas ¢ Ssani aaa~ 40i 4nn ~eui W a~ ~eu~a~xa
pai~~ a '.~eubi s ~sy a samaoa-~ uoLUHﬁ—menwaa~ ~ema~xa puooas a : ~eubi s hoop
a sani aaaa ~o0i unn ~enmua~a~ ~enma~xa ~sy~ a 6ui sudwoo uaa~s~(s ~ouaaw ~ C.~

~6 95 41 , A nenory system according to claim40~wherein said first
sem conduct or nenory chip and said second sem conductor nenory chip are

seal ed by resiéx apsredd s4AT Sits RN Gk isRichded @oMithal s are | eads
extended to the inside an d outside of said resin. 42 A nmenory system

accor di ng toicheite Srmvhey ejur fadied 1fB1f iofs tthee endrduduert oghichignd sai d
second sem conductor chip are sealed by resin and said first to third

ext ernal t erBrittatouglr ecHeedids wattemge £ itlm tthe Thei dedanfl bthesi de of said
resin. 43 ,A nenory system according to clainB7 ~ wherein said f first

seni conductkr sfemEL M P 43c|igd8d-sposiedr feiaky the exiternadnory cel | s formed
on a first senipoqﬂuctor substraéﬁdaﬁg sai d second sem conductor nenory

chip i cl udES A B | (8PS WYec foed @kl fthe FSPﬁE&}on a second
Sem conducg}cbrrtsi Sfﬁgfétﬁffe ci%@ui%-’%o??\rslrg;yg%%%é%@ ﬁg LeSLRg: a first

external t rmna _ receives a I"0CK “enabl'e S|gnal; a second
ext er nal tfﬁéﬂﬂﬁﬁndﬂaﬂH}'aﬁ%% M 8sS anaqunéleheekcsmgpleoahae%Ea

A to the external terminal BP of the semiconductor chip
1B through a wire 7.

10 The third portion 53Al1 of the branch lead 53A is
led to the outside from the resin mold 8 and is
integrated with the external lead 53B. The third
portion 54A3 of the branch lead 54A is joined at its
end to the root portion 53Ba of the external lead 53B,

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 Vcc, the lead
51 which is the terminal Vss, the leads 51 which are
the terminals AO to AlS5, the lead 51 which is the
terminal CS, 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



a third external termnal which receives a first chip select signal; a
fourth external term nal which receives a second chip select signal; a
first- sem conductor nmenory chip including a first term nal connected to
'said first external term nal and a second term nal connected to said second
external termnal; a second sem conductor nmenory chip including a third
term nal connected to said thirdTequgpal termnal and a fourth .term na
connected to said fourth term nal connected to said fourth external '
termnal; and wherein said nmenory systemfurther includes a fifth external
term nal which receives a clock signal, said first sem conductor nenory
chip further includes a fifth term nal connected to said fifth external

t erm nal a&gl ﬁ?édlé§§oﬁp.x§l?¥§l?%§j‘@ﬁé)rtémé/l q{pﬂ ] f4Hd hete i NCl udes a sixth

term nal connected to sai external termnal so that said first and

second send LaNOMLERT] ¢ edsn P U Sidl SHAGkn S WnidhIPBOBE S
-a~ex~. sqns X0~. onpuooi mas puooas a uo pauno~ sdzqo ~Czou~auz puooas -0

~C~t Z~xnZdcheé 5@ s &l c stidifctdaz Gt iy Z0~. onpuoot ~uas puooas pies pue

a~. ex~sgns zo~n . puoo-rmas ~sst~ a uo paui zo~ sZtao ~Csonmam ~sxz~ ~0

~C~r TeznZd a sdefenring ute Kkput2in 2drenmaabtid ashiadxiis giles ui axagM ~ i ~
uzzeZo o~ 6ui pxoooe uta~s~Cs ~Cxomam ~ ~ L -uisa~ ptES ~o aprs~no. pue
apzsu? agq-termigEpu bl sbediranahed Ay bl WA ooy y digectgon.s zr ~ pees
pue uzsaz ~Cq paZeas .aze-dzqgo puooas pies pue dtgo ~szT~ pt~es uzazaurn ~
Sip ul zezol Y- Vghw;}otcfbee TR I‘%se &5?6&%9?[ in -tﬂ'}%asgsp‘ﬁg‘dgtﬁl ts~. no pue
apzsul g~ 0=, PARUATXA, SARRS, AAfers ARHIL-205 y WA q g2l 0~ ~57Z~ p- ces
pue u-csaz ~d% paj eas aze dzuo ~Czou-aw zo-~orpuoat’u~as pudoas pT25 pue dtqo
~Caour auz g&ponpuoozmas ~Sxy pees uzazaucn ~ ~, u~t~Zo o~ burpzooae

u~a~srCs ~Czou~auz ~' L6 .AA& .A39.A". A . A .A A _AYsr.Ar.As. A . A&
A . As. A . A(S.TMd orfe Arsar’ch Aedld. 55A is constituted by a first

10 portion 55Al1 that extends on the circuit-forming
surface 1A of the one semiconductor chip 1A traversing
the one side of the circuit-~forming surface 1Al 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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wire 7.

Unlike the other branch lead 54A of the lead 51
shown in Fig. 22, the other branch lead 56A is formed
in a shape from which the first portion that extends

5 on the circuit-forming surface 1Bl of the
semiconductor chip 1B has been removed. That is, the
branch lead 56A is chiefly constituted by a lead

A portion 56A2 that extends from the circuit-forming

| surface 1Bl side of the othef 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 55A 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

L the root portion 55B1 of the external lead 55B, and is

electrically and mechanically connected thereto. That
20 is, the lead 52 which is the terminél DQl1l 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 DQ1l5, and

25 the lead 52 which is the terminal DQMU, are

A



.A(E . A3 . AL . A(YY .AY .A& . A9Y . A& . AL . ALE . A2 . AY

. A . AR AU. Af . Ayf. Ay. A@ AS@H6 AS. A. A@ . A, Lr. AS(. Ay!' L. AJ9. A. . A9_. A A@. Af S _.
ASs. A

. ASJOnkf <QOS_+[ +} xsni d_Z] ca] ca]'ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca
] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]ca]calcTaljc<al2 b >n; ?

6g{vqgl gb] X] ca] ca] ca] ca] ca] ca] ca] ca] capga] ca] ca]ca]ca]ca]ca]ca]c”a]ca]ca]cal
ca] ca] ca] ca] ca] cal] ca] ca] ca] ca] ca] catO-y¥Qu#Y

@\ wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca] ca]ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 0dgt x?u, *+| wr mhc”~Y] ] ca] ca] ca] ca] ca] ca]

ca] ca] ca] ca])cagm: Fehlcah#iﬁﬁgglég%}gg/é%a]Ea‘]mlc cJa] c&]eca] ca] ca]ca]ca]ca

]calcal)7

&&| wr rrhc" }E cab‘ @]ﬁ@] cg]‘%a]agg] gg]cg]gg]gg]gﬂbcaég&]&ag cal,cal cal ca] caj ca]

calca]calc

8] S?Lgﬁ%g?%F ?(ng?ca ca E éi% %caf* +£f ca:’]gqIl Cor]dlgc] caﬁ calcalca]ca]c

a] ca] ca] ca]:ﬁabca];ca];q&] ]Q@E] G viilnadls: QﬁQ]QOQQIQll%JSg@MlZ[ 2222283N3333464h4
44445061 555} xsni d_Z] ] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca] caJca
]Ca]Caﬁca]Eakﬁﬁéﬁﬁbﬁ&]Cﬂhéaléaicﬁlc@ﬂD@ﬂCﬁ@C@hé terminal VeccQ in
606677I 8EB8z88889\ 9a9{ 99999#: W :
;) <<<4=9=Che=leadharyihgefent c<alf c’al]%alj%@} caide) va s & cgidcal ca) cal cal ca
ca] cal] ca] ca] ca) ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] ca! ::::@ >>7? A??7? @) QAEOACAPA
LAE]BBB! CZ]CY-E] EE;‘F‘E}:?I?] %lh} t‘:ls] % ‘%’E‘é%"&%j ‘é% égﬁalfja] cal c@la] cal cg]A\(F:)a

! I Ad GG+HCHHH, | el |

} IC?]n\(]:?!HC(éLgRJA Ca%fﬁ/gﬂf\ll\ﬁﬁ&% ] CaJ"V] ]Jggg% ?A‘] Cga]zgeg} gg] cal ca] ca] ca] ca]eca
A | COPPPP

R e i @mzﬁﬁkﬁ%@zﬁ%ﬁ%ﬁiﬁ% cal cal cal cal cal ¢

a] ca] t@] caleaherd TAGR] f A ee] £0¢ o€ ad ad o] il 18a | e reed ] @l ca] ca] cal XKYY
YYY*ZUZZZZ[ [ [[\\P\\\ V] N ~] 1A~~~ Cy | wgl gb] X] ca] ca] ca] ca] caU] ca] ca] ca] ca

] ca] ca] ca] thé cettoainal coetuiialby BB oxf dat]&:ac]tdﬁzceﬁem]cz;a]mt@a] caJ ca] ca] ca! _
P~ aMadaab6bl bbntcc| dddd3ej ee
f Df f gggg$hdmERhH xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] caJca]ca]c

I mn%n @ B
%Sglqig] gg]r E?]r r]%é‘fn‘/ls’gaé%a%%la%ﬁacgﬁca] chae] caa]cg]as]czg?c clcﬂa]lcsa ae]>2\a?22])ca]sgg]ocg
] ca] ca] ca] E%Jﬁalﬁalwd cad oz sahiedd el cale Al il dRhs al istdde jRuuuU- vev. wkwp

WWWAX KX XX . ydy
15 (in which the chips are stacked) in the resin mold 8

so as to have two branch leads (57A, 58A) that are
bent.
Unlike the one branch lead 53A of the lead 51
shown in Fig. 22, the one branch lead 57A is formed in
20 a shape from which the first portion that extends on
the circuit-forming surface 1Al of the semiconductor
chip 1A is removed. That is, the branch lead 57A is
chiefly constituted by a lead portion 57A2 that
extends from the side of the circuit-forming surface

25 1Al of the one semiconductor chip 1A toward the back
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of the branch lead 58A is joined at its end to the
root portion 57B1 of the external lead 57B, and is
electrically and mechanically connected thereto. That
is, the lead 52 that is the terminal Q4 is not
electrically connected to the external terminél BP of
the one semiconductor chip 1B.

The leads 52 which are the terminals DQO to DQ3,
the leads 52 which are the terminals DQ5 to DQ7, and
the lead 52 which is the terminal DQMU, are
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 Vccd in the lead arrangement
of the right side in Figqg. 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
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 1Al of the semiconductor chip

1A in the direction in which the external terminals BP

3
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are arranged, and are integrated with the bus bar lead
5 arranged between the end of the other branch lead 3A
and the external terminal BP. The bus bar lead 5 is
integrated with the fixed lead which is adhered and
5 secured, via the insulating film 6, to the circuit-
forming surface 1Al of the semiconductor chip 1lA. The
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 DQI15
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v1ce 50 of this
5 embodiment, the SDRAMs constituted in the two
semiconductor chips 1 operate simultaneously.
In the semiconductor device 50, the leads
\ (terminals CLK, CKE, CS, RAS, CAS, 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, DQML, DQO
to DQ15) 52 electrically connected'to the external
terminals BP of either one of the two semiconductor
;J 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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device 50 exhibits improved electric characteristics.

In the case of the semiconductor chip 1 in which

the external terminals BP are arranged at the central

5 portion of the circuit-forming surface, in particular,
the ends of the leads must be extended near to the

central portion of the semiconductor chip 1 resulting

A 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 ip the two semiconductor
chips 1 operates simultaneoﬁsly, it is also possible,
as shown in Fig. 25 (block diagram), to form the

20 terminals CS, RAS, CAS, WE,-DQM, A0 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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the whole system incorporating the semiconductor
devices 50.
In this embodiment as shown in Fig. 23,

5 furthermore, the one branch lead 57A is constituted by
the lead portion 57A2 and the lead portion 57A3 in the
lead 52 that is not electrically connected to the

“ external terminal BP of the one semiconductor chip 1A,
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 mbia's, 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. In 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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5 invention, and Fig. 28 is a sectional view of the
memory module.
As shown in Figs. 27 and 28, the memory module 60
! is constituted by mounting two semiconductor devices
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 mountiﬂg 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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surface of  the wiring board 61.
Referring to Fig. 28, the semiconductor device
63A has a lead 642 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 DQll 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
of 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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5 opposed to each other.
Since 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 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 semiconduétor 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
- 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 1s effective to use

semiconductor chips 1 having a plurality of external

25 terminals formed at the central portion of the
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forming the leads.
In the foregoing has been concretely described
v 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-
like Rackage) 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 Package)
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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

o

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 surféce

LY thereof fhrough 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 exténds over the surface of
said one semiconductor chip traversing one side of the

25 surface of said one semiconductor chip, and is
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portion toward the back surface side of said one
semiconductor chip, and a third portion bent from said
5 .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
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
second 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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back surfaces thereof; and
leads extending from the inside to the outside of
5 sald 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 exterﬁal terminal over the surface
thereof through an electrically conductive wire;
15 said 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



101111 $109-F& () -! &$109% () - 10%& () - @O%r& () -
» 10%r&' () - SS10%&' () - Holj dEnb@ 10! ! ' &10%&' () - $ 10%r& ()-"10%r& () -
S10%&' ()-S10%r& ()-10%r& ()-1c& abaVK@ 10!!!! 10m 10m 10mL6
10%m& ()-/10%& ()- L-Z10%& ()-!)#10%P& ()-y' 10%r& () - bg2h6p} "?VK@
10011 ql0%& ()-!10%& ()-!!10%a™a& ()-,97d0%& ()--!S, g
10%&' ()--s 910% & ()-3F}NMm}[<l@ 10{ 11094 & ()-,'@!'10%WT& ()-,f&y
10%& ()-!'f&y 10%ara& ()-P 10%& ()-0!'P 10%f Yf & () - OnopvH~-nK@ 10{
@'!'1' YF'109%&' ()-109%&' ()- @O0%& ()-f9l0%& ()-s&10%& ()-Z 10{ 10{ ~B}[9K@
10!+ 109& () -! (T#L09& ()-!!$10%c& ()-!109%& ()-ylO%& ()-!!'109% ()-Yg_@
10!, 10%7& (3ecdnd pOAlSn (Yowdrd OOME dytedGsilde of said one
106& 109&' ()-1,/MO% ()- h)}[9_ @ 10!3$10%=& ()-F !$10%m& ()-F
I $10%UU&' () - semiddmBacyoR! ¢HOBEC& () - 210%r& () -); <uvwxQG "?
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
semiconductor 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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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 via 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 n€ar 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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L10%) & () -inslii®e &d the HPEsEde oF B r@silmr\reld; 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
o an electfically 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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—@ surface thereof through electrlcally conductive wires

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 wvia an
insulaﬁing 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
wires, and electrically connecting fhe internal léads
of leads of said second lead frame to the exfernal
terminals formed over the surface of said second
semiconductor chip through electrically cornductive
wires; and

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 second semiconductor
chip are opposed to each other, and for sealing the
internal leads of said leads and said electrically

conductive wires.

9. A method of producing semiconductor devices
according to claim 8, wherein said resin mold is
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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10 A semiconductor device comprising:

~a first semiconductor chip and a second semiconductor chip,
each having a main surface of a rectanqular 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 first direction,
said plurality of external terminals extending in said first
direction and being arranged@ 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 surfaces of said first and second
semiconductor chips are contacted to each other and one of said
1ongef edges of said first semiconductor chip corresponds 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 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 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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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 second lead frame including:

a third lead crossing said one of said pair of longexr
edges of said main surface of said second semiconductor chip; said
third 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 semiconductor chip; - and '

a fourth lead crossing the other of said pair of longer “
edges of said 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 saidfsecond"semiconductor’chip;

wherein said first portions of gaid third and fourth
leads- are electrically connected to the' corresponding - external
terminals of said plurality of external terminals of said second
sémiconductor chip by second wires,'respectively; and

a resin mold sealing said first and second semiconductor chips,

o~

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 third 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.

11 A semiconductor device according to claim]0 , wherein
said first portions of said first to fourth lead are secured to

said main surfaces of said first and second semiconductor chips
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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 claiml2 , 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 thixd 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.
{

e

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

said first and said second semiconductor chips are memory chips.

17 A semiconductor device comprising:

a first semiconductor chip and a second semiconductor chip,
each having a main surface of a rectangular 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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longer edges of said main surface of said first semiconductor chip,

each of said first leads having a first portion disposed on said
main surface of said first 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 .ounter
side of said first semiconductor chip; and _
, a plurality of second leads crossing the other of said pair of
( longer edges of said main surface of said first semiconductor chip,
each of said second leads having a first portion disposed on said
main surface of said first .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 first semiconductor chip;
wherein said first portions of said first and second leads

J + are' electrically connected to the corresponding external terminals
of said plurality of external terminals of said first .
--semiconductox 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 outer

side of said second semiconductoxr chip;
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said main surfaces of said fi;st and second semiconductox chips
respectively by said first to fourth insulating adhesive films;
and
a resin mold sealing said first and second semiconductor chips,
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 élurality of first and fourth leads.are
- electrically connected to each other at said thixd pertion 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 insuiatinq adhesive films are: - -
.arranged at the vicinity of said pair of longer 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 eighth 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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respectively with respect to said substantially central position

of said plurality of external terminals.

20 A semiconductox .device according to claim 19, wherein
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?p) , wherein
said third porxtion 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.

22 A semiconductor device according to claim.21°, 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 , wherxein
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 semiconductor device according to claim 23 . wherein
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miconductor Chlp, 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 semiconductoxr chips

respectively; .
(d) 'sealing said@ first and second semicorductor chips and a

portion of each of  said plﬁréiify of leads of said first - and
second lead frames by ‘a "resin mold, the other portion of each of
‘saiad pluralify of leads of said first and second lead frames
protruding outwardly from said resin mold; and

(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 plﬁrality of leads of said first and second lead

frames to each other.

27 A method of manufacturing a semiconductor device
accoxrding 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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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'claianG, 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. -

v

31 A method of manufacturing a semiconductor-device . -
accorxding to claim 2 , 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-3] , after the step(e), further comprising a
step of bending said plurality of leads of said fifst 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 semiconductoxr device



0& ()-!'[@Z109%C& () -!;5"10%b& ()-!10"10%opo& ()-! @ 10%9& ()-! X3

mLo%vME' ()- }}}131}1}~O—~bCl @Z10l t10%r& ()-10%m& ()- 3

S10%r& ()-Y®10%r& ()- 10' 10" 10' @Z10% & () - ~~~~- 4ddEbC! @ Z10I

T10%& () -910%& () - &10%r& ()-1 Y10%m&' ()- Sy10%m& () -

10%r&' () - d! PAELC! @ Z10f #10%& () -Y !s10%m& ()-10%m& ()-Y

10%m&' () - YI0%&' () -y1l0% &' ()-P AvaBbCl @Z1I.-10%r& ()- @ 10%n& ()-F

s*10%r& ()-! (109AJU& () - &10%m& ()- % 10%m& ()-v789: ?xnbCl @ Z1, @ 10%& ()- 10m
10m 10m@Bt0%edRhg)t3 claim 28 , prior to the step(d), further comprising a

$3S10%nk %r& 09& () - 1008 ()-y. 109&
_ &l 10%&56%}" %%%’”(’ja %?“fr%% ?[%&% %@ “1/%“’#?@ o %B%)‘sg 1‘?0%(()
& ()--! $sar 1ﬁ)ﬁ/i&'féc)es lofRIsBOUREf¥st and second semiconductor chips are
5y&! 10% 10‘%5& 10%%& @ov%s& @@10% & @ 10%&
?/& 100);% é“%@?g%a%%"iﬁh,%- () - ()- ()- ()- 0)
109%%&' () -, 910%& ()-10%& ()- @0%& ()-10%& ()- @! 10%& ()- 7m@Ef[<!'Y. 10%
& ()-, 510968 ()-)10%& ()-19MO0%%B& () -, #109%B&' () -!10%& () - @tuvy];!!;
&10%&' ()-*!'\ &IO0%F& ()-* &10% & ()-*10%v& () -



105 105 105&01096& ()-5!|qf[<!!10%&' ()- 10M 10M 10M@8" 109%& ()-z!\Z
&10%& ()-*I\w  &LO%WY& ()-* ~ &I0%& ()-*!} >f[<I!1] f&I0%X& ()- |
f&10%& ()- | f&IO%& ()- 6#10%& ()-Y |
109& ()-110%& ()- SROXY7f[<!!' &10%[& ()- @}!10%& ()-! L3")10% & ()-.
1 L3")10%, & ()-'!d| @ 10%p$p& ()-!i @ 10% N)N& ()-qrstw{\=!!-10%&' ()-, L10%&
'()- 10 10 10f 7 "10%& ()-!t 7' &L0%#MBE ()- |2 ' &LO0%QQE () -
)1r}A2{\ =l | @#10%& () - S@" #10%& ()-!.@" #10%& ()-!>, &10%&' () - M&LOY& () -
#1098 () -ruVs! 38 ) 10% . & () - PETISOROYGodavieRcePriaing:10 10! @ - z#10%&' () -
- Z#109%&' ()- RrwM4uVs!! (S

a resin sealing material;

two semiconductor chips located at the inside of said
resin sealing material, each chip having an externalterminal formed ona

circuit forming surface thereof; and
afirst lead extending to the inside and outside of said-

resin sealing material for transmitting a clock signal in common to said
two chips, |
wherein said first lead is branched at least to two .

branching leads within said. resin sealing material, said one firstbranching
lead is fixed to the circuit forming su;‘fac'e of one semiconductor chip and
is then connectedto ihe_ external terminal of the circuit fo'rmir;g surface,
the other first branching lead is fixed to the circuit formi}xg surface of the
other semicondu_ctbr chip ‘and connected to the external terminal of the
fr;)nt surfacé. said two semiconductor chips are laminated with the
respective r'ear surfaces provided face to face and a pair of second !eads
are provided to input a pair of chip-seléct signalé for individually selecting

said two semiconductor chips.

35 A semiconductor device according toclaim3 ,wherein said
external terminal and said first lead axe connected via a

conductive wire.

36 A semiconductor device according to claim34” further
. 2
comprising a pair of third leads to which a pair of clock

enable signals corresponding to said two semiconductor chips

are input.
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10%VE ()_!()10%/&- ()_Llwfv%/&- () @mm@duqqmemory chip including a first terminal
connected to said first external terminal ond terminal connected to said

second external terminal;

a second semiconductor memory chip including a third
}erminal connected to said first external terminal and a fourth terminal

connected to said third external terminal; and

wherein said first and second semiconductor memory chips
receive said clock signal in common and -are selectively operated
independently of one anbther. on the basis of said first and second

signals, respectively.

38 A memory system according to claim3y )wherein sa:-'Ld first
signal is a first clock epéble signal and said second signal
is a second clock en.able signal’.

39 A memorxry system according to claim38, wherein said first
semiconductor memory chip and said second semiconductor
memoxry chip are sealed by resin- and said first fo third
external terminals are leads- extended to the inside and
outside of said resin. . .

40 A memory system according to claim 37')wherein said first

signal is a first chip select signal and said second signal

is a second chip select signal.
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memory chip are sealed by resin and said (:Eirst to third
external terminals are leads extended to the inside and

outside of said resin.

42 A memory system according to claim 37 ,wherein said first
semiconductor chip and said second semiconductor chip arxe
sealed by resin and said first to third external terminals-
are leads extended to the inside and out51de of said resin.

43 A memory system accordlng to cla1m37 ) wherein said first
semiconductor memory Chlp includes a plurality of first
mémory cells formed on a first semiconductor suéstra;e and
gaid second semiconductor memory chip includes a Plurality

of second memory cells.formed on a second semiconductor

substrate.
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enable signal;

a third external terminal which receives a first bhip 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 connected
to said second external terminal;

a second s'emié:onductor memory chip including a third
terminal connected to said third external terminal and a fourth terminal
connected to said fourth terminal co.nnected'to said fourth external
terminal; and

wherein said memory system further includes a fifth external
terminal which receives a clock signal, said first semiconductor memory

'chip further includes a fifth terminal connected to said fifth external
téminal 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.



10C<k2"n®' h(z) z+, G j/07234)678-:,;
<'>|?' @BCDf F& | QJ0LVOPPLRSTVXX<Zq[\ " abcegg3hVi kl ! nop3qr, sdt uvwy Tz} ~dPv?@
rr] 9-~oFy, I"#S9R () *+,-./0123456789: ;
<=>7?@A\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ]~ _" abcdef ghi j kIl mopqgr st uvwxyz{| } ~6Ti mes
New RomanAri al Couri er Nevx/'h Root Ent ryWor dDocunent xp
l"#$%&f()*+ -.10123456789:

>9@EBCDEFGHIJKLNNCPCRSTUVWXYZ[\]A_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~
I"#S9R ()*+,-./0123456789: . -
<:>?@%BCDEFGHIJKLNNCPQRSTUVWKYZ[\]A;‘abcdefghijklnnopqrstuvmmyz{|}~
" H#HSYR' () *45- ./ O 234farRB9ystem according toclaim 4, wherein said first
<:>?@%BCDEFGHIJKLNNCPCRSTUVWXYZ[\]A_‘abcdefghijklnﬁopqrstuvmuyz{|}~

semiconductor memory chip and said second semiconductor
memory chip are sealed by resin and said first to fourth
external. terminals are leads extended to the inside and

outside of said res.in.

46 A memory system accordlng toclaim 45, wherein said first
ch:Lp and said second chlp are sealed by resin and sald first
to fifth external terminals are 1eads extended to the inside
and outside of said resin. .

47 A memoxy system according to claim 44 , wherein said ’
first semiconductor memory chip includes a plurality of first
memory cells formed on a first semiconductoxr substrate and

said second semlconductor memory chip includes a - plurality

of second memory chips formed on a second s'em:'gconductor

substrate.



