;e3eZ~Wez{ 6*T~@ A SEM CONDUCTOR DEVI CE AND A METHOD OF MANUFACTURI NG THE
SAME AND Al “@"ﬁwwummmmmDEVICE 5 BACKGROUND OF THE | NVENTI ON Fi el d of g tne 2003

| nventi on nvention relates to a sem conductor device and, nore
particularly, tQ.a.dechnique advantageously applied to a sem conductor
device in 10 which two sem conductor chips are stacked on one anot her and
are encapsul ated with a single resin encapsul ant. Description of the

Rel at ed Ar rpose of increasing the capacity of a 15 storage
circuit sﬁ m HM ﬁumwd sem conduct or devi ces have been proposed in which
two sem c s formng a nenory circuit systemare stacked on one

anot her and ar&séstcapsul at ed mﬁgg @i8iPgt Eonesin encapsul ant. For exanpl e,
Japanese unexam ned patent 20 pu Flcatlon No. H7(1995)-58281 di scl oses a

stacked segi egrdoekptcEOR eV NGpa AMETKOEa0F oMAKRUFRITSRINGt DRE. A
stacked sem conductor device having a LOC structure is conprised of a first

sem conduckaMeECAND AN aZndcrresgendrameconductor chip having a plurality of
2 a May 2003 - 1 2 6 MAY 2003 J el ectrode pads fornmed on a circuit

form ng surface thereof which is the top surface, i.e., one of principal
surfaces opposite to each other, a plurality of first |eads bonded and
secur el t oBAREGRPHYDI OF5 THE mNVENSUIOMce of the first sem conductor chip

with an insulating filminterposed therebetween and
Field of the Invention
The present invention relates to a semiconductor
device and, more particularly, to a technique
advantageously applied to a semiconductor device in
10 which two semiconductor chips are stacked on one
another and are encapsulated with a single resin
encapsulant.
Description of the Related Art
For the purpose of increasing the capacity of a
15 storage circuit system, stacked semiconductor devices
have been proposed in which two semiconductor chips
forming a memory circuit system are stacked on one
another and are encapsulated with a single resin
encapsulant. For example, Japanese unexamined patent
20 publication No. H7(1995)-58281 discloses a stacked
semiconductor device having a LOC (lead on chip)
structure.
A stacked semiconductor device having a LOC

structure is comprised of a first semiconductor chip

25 and a second semiconductor chip having a plurality of



el ectrically connected to the el ectrode pads on the circuit form ng surface
t hrough conductive wires, a plurality of second | eads bonded and sgﬁyﬁﬁpzm?
-the 10 circuit formng surface of the second sen conductor chip w th an
insulating filminterposed therebetween and electrically connected to the
el ectrode pads on the circuit form ng surface through conductive wires and
a resin encapsul ant for encapsulating the first 15 sem conductor chip,
second sem conductor chip, inner portions of the first |eads, inner
portions of the second |leads, the wires and the like. The first and second
sem conductor chips are stacked with their circuit formng surfaces facing
each other. The first 20 and second | eads are bonded with_respective

connect i ng SAECEFRRS 8RS £PFMRE St SHFEULEHO TRt Dr5LAGFe encount ered
the foll ow n roblens . in the cqurse of_the devel opnent of stacked

seni conduct“@%‘%@&?&’ 1Cs5 lfhé:%&)rﬁ?’é’nﬁ“&d"aﬁcqjoé‘s‘huﬁﬁ?eo s described - 2

2 8 MAY 2003 .abave.results in _an increase i%lng%ggﬁturing cogt because the
manuf acturé’rilﬁ\?&p\?é‘s SPI"Tgal‘fs?g &Pgﬁﬁ(ﬁleea(? feraar%s ehe thiRT8EPOEFYre i s
adopted. Th - [ i i : sitates two | ead
frames becéﬁ%gggﬁg g%%i50%%%%§%$%§ﬁ%5§Qg#§£f§ﬂﬁéﬂg%é€k§§&f urt her, since
two segi condualigly Ghire R @S taked el RSt Paden o) L ient wo

sem conduct or
an insulating film interposed therebetween and

electrically connected to the electrode pads on the
circuit forming surface through conductive wires, a
plurality of second leads bonded and secured to the

10 circuit forming surface of the second semiconductor
chip with an insulating film interposed therebetween
and electrically connected to the electrode pads on
the circuit forming surface through conductive wires
and a resin encapsulant for encapsulating the first

15 semiconductor chip, second semiconductor chip, inner
portions of the first leads, inner portions of the
second leads, the wires and the like. The first and
second semiconductor chips are stacked with their
circuit forming surfaces facing each other. The first

20 and second leads are bonded with respective connecting
portions overlapping each other.

The inventors have encountered the following

problems in the course of the development of stacked
semiconductor device.

25 The conventional LOC structure as described



chi ps can not be provided in four directions on the 10 sem conductor chips
wth a single lead frane. It is therefore an object of the invention to
provide a techni que which nmakes it possible to reduce the t hi ckned§ My 740
sem conduct or device by stacking two sem conductor chips and encapsul ati ng
the two 15 sem conductor chips with a single resin encapsulant. It is

anot her object of the invention to provide a technique that accommobdates a
structure of a sem conductor device having two sem conductor chips stacked
and encapsul ated with a single resin 20 encapsulant in which a single |ead
frame serves el ectrode pads provided al ong four sides of the stack forned

by the 1W0,RB0ECQUANGLQN sGNIRS 3 o8 SUl Inaaass, bl palo of the | nvention

to provide a téchnique™t 0 make 1t "possi O Provi nul ti-chip

package haﬁgeguger?&g@ﬁ%nﬁE%%EP?% WintRq¥es the ué%($ﬁﬂ§QéK¥E%& changi ng

t he storage.capaci I'S st anot'her object of t I nvention to
provide a teahBsdudehnath itRkeSulck yR@SSisbl@dpgte.event cracks in a structurée

of a sem conductor device having 5 two sem conduct or chi ps stacked and
encapsul ated wi tftha sbBgkedessiribedcapaweatttional technique
5 necessitates two lead frames because two semiconductor
chips are to be stacked.

Further, since two semiconductor chips are

i stacked, the electrode pads of the two semiconductor
chips can not be provided in four directions on the
10 semiconductor chips with a single lead frame.

It is therefore an object of the invention to
provide a technique which makes it poséible to reduce
the thickness of a semiconductor device by stacking
two semiconductor chips and encapsulating the two

15 semiconductor chips with a single resin encapsulant.

It is another object of the invention to provide
a technique that accommodates a structure of a
semiconductor device having two semiconductor chips
stacked and encapsulated with a single resin

20 encapsulant in which a single lead frame serves
electrode pads provided along four sides of the stack
formed by the two semiconductor chips.

It is still another object of the invention to

provide a technique to make it possible to provide a

25 multi-chip package having a reduced mounting without



The above and ot her objects and novel features of the invention wll be
clearly understood fromthe description of this specification andszt[ﬂﬁm ]
acconpanyi ng 10 drawi ngs. SUVMARY OF THE | NVENTI ON Typi cal aspect H@
invention disclosed in 15 this specification can be briefly sunmarized as
follows. (1) There is provided a sem conductor device conprising: a first
sem conductor chip having a circuit 20 form ng surface and a back surface
opposite to the circuit formng surface and a plurality of el ectrode pads
formed on the circuit formng surface; a second sem conductor chip having a
circuit formng surface and a back surface opposite to the 25 circuit
formng surface,and a plurality of electrode - 4 2 a MaY 2003 pads
formed on- ?%%n%%?%uFPef6Fﬂ¥ﬁ§esEPP88é dnd having a plane size greater than

oo % o 8, SRR R o B APk B B S AT
ConneCt O e SRS HeEaRLASk, RERLT BB siBekH Y e |
cracks in a structure of a semiconductor device having
5 two semiconductor chips stacked and encapsulated Qith

a single resin encapsulant.

The above and other objects and novel features
of the invention will be clearly understood from the
description of this specification and the accompanying

10 drawings.
SUMMARY OF THE INVENTION

Typical aspects of the invention disclosed in
15 this specification can be briefly summarized as
follows.
(1) There is provided a semiconductor device
comprising:
a first semiconductor chip having a circuit
20 forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on the circuit forming surface;
a second semiconductor chip having a circuit
forming surface and a back surface opposite to the

25 circuit forming surface and a plurality of electrode



a support |ead having an inner portion and an 10 outer portion for
supporting the second sem conductor chip with the inner portion; aqﬁhﬁh
resin encapsul ant for encapsulating the first sem conductor chip, t Y 2003
second sem conductor chip, the inner portions of the |eads, the inner
portion of the 15 support lead and the wires, wherein the first

sem conductor chip is bonded and secured to the second sem conductor chip
wi th the back surface of the first sem conductor chip and the circuit
form ng surface of the second sem conductor 20 chip facing each other and
wherein the inner portion of the support lead is bonded and secured to the
cireull fopguBossEhbacsnotnbneizeaoRdraentagndusisaceching edindiere is
provi ded & sem conductor device 25 according to the first aspect, wherein a
part of thg plaRe siZe9gMBYtdP08hani BAEE BEr thenFiglstt he [ eads is provided
on the circurt formng Surface of the second sem conductor chip. (3) There
i's provi dedemigentgenducenipgevi ce conprising: 5 a first sem conductor chip
having a circuit form ng surface and a back surface opposite to the circuit
form ng surface anglarplitel ofyleddel eathobevpadsanf dnmed on the circuit
form ng surface; a second sem conductor chip having a circuit 10 form ng
surfack angoathbavkasdr&nceubppopprbivn,t hbeciinpegnt pogtdions heirege and a
plurality of electrode pads forned on the circuit form ng surface and
havi ng a pPafetsisaliyecapPBperkan tRaresPerRhdVve edecsamdeomAna ?fchip; 15 a

lurality of |eads each having an i nner rtion.and an outer portion, the
Pnﬁer Lothgﬁs%BEFﬁgaa eEF¥?Bg|FﬁmESHHQBEEBr{Sgﬂé§pé$HQﬁ§ Iegtrohe pads of

the first iconductor chips through conductive wires; 20 a
support |e§§gﬁ§§?%gga§§?%%ér portion and an outer portion for supporting

the second SenicQ”QHgéﬁ tCfé?drﬁébiﬁgeah”ﬂﬁhe?ongQﬁbnaBﬂdaa&PSi”

encapsul ant for enca ating st sem conductor chip, the second
sem cepduchbakeehpBrtiBg 26ri BAgpoReihOoRheObetidtid &S contddyyer portion

of the
chip with the inner portion; and
a resin encapsulant for encapsulating the first
semiconductor chip, the second semiconductor chip, the
inner portions of the leads, the inner portion of the
15 support lead and the wires, wherein
the first semiconductor chip is bonded and
secured to the second semiconducfbr chip with the back
surface of the first semiconductor chip and the
circuit forming surface of the second semiconductor
20 chip facing each other and wherein
the inner portion of the support lead is bonded
and secured to the circuit forming surface of the
second semiconductor chip.

(2) There is provided a semiconductor device

25 according to the first aspect, wherein a part of the



- 6 2 8 MAY 2Q03 support lead and the wires, wherein the first

sem conductor chip is bonded and secured to the second sem conductor ch
with the back surface of the first sem conductor chip and the backZBMNYZﬁH
surface of the second sem conductor chip facing each other and wherein the
i nner portion of the support |lead is bonded and secured to the back surface
of the second sem conductor chip. 10 (4) There is provided a sem conductor
device conprising: a first sem conductor chip having a circuit formng
surface and a back surface opposite to the circuit formng surface and a
plurality of electrode 15 pads fornmed on the circuit form ng surface; a

second sem,conductor .chip-having_a cjrcuit for.m ng surface and a back
surface oppdSiEte PP5ttlt‘?é‘sci°rfcilfibce fl(?rardsnd'ss@rfogdgefﬂcp% URer Py b

Si 7o oreat CETTHAY MRATIRE e 19 Aecei Bt R R Lrar iy ot
bei ng of oot 11 cal 1 ICANAEE &F £ oPadha A verir B et e Nrer portions
comprising:

5 a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on the circuit forming surface;

a second semiconductor chip having a circuit

10 forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on the circuit forming surface and having
a plane size greater than that of the first
semiconductor chip;

15 a plurality of leads each having an inner
portion and an outer portion, the inner portions being
electrically connected to respective electrode pads of
the first and second semiconductor chips through
conductive wires;

20 a support lead having an inner portion and an
outer portion for supporting the second semiconductor
chip with the inner portion; and

a resin encapsulant for encapsulating the first

semiconductor chip, the second semiconductor chip, the

25 inner portions of the leads, the inner portion of the



25 the first and second sem conductor chips through _ 7 _ 2 B MAY 2003
conductive wires; a support |ead having an inner portion and an outer
portion for supporting the first. and second sem conductor chips mz@ﬂﬂibﬂﬂ
inner portion; and 5 a resin encapsul ant for encapsulating the fir

sem conductor chip, the second sem conductor chip, the inner portions of
the |l eads, the inner portion of the ' support lead and the wires, wherein
the first sem conductor chip is bonded and 10 secured to the second

sem conductor chip wth the back surface of the first sem conductor chip
and the circuit formng surface of the second sem conductor chip facing

each ot her _and mﬂe eia ths igner. ortiog ofithe support lead is bonded 15
and secur eBPBFhe*ERFCAPE FEPNAGS8ur FREES8f the first and second

sem conduct or Ch{Ré-figﬁtTQS&EcBﬁd8§9§%d§ﬂiB.iE”LSBBQHFkﬁkideV‘CE accordi ng

to the fourth aspéct, erern-a par e-inner portions of the leads is

Chi p. (8) TRevEel T bheaes e A e o e A R T
sem conduckQrrgRkPoRa¥hBYfargk SEinticonductor chip and the back
5 surface of the second semiconductor chip facing each
other and wherein

the inner portion of the support lead is bonded
and ssecured to the back surface of the second
semiconductor chip.

10 (4) There is provided a semiconductor device
comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode

15 pads formed on the circuit forming surface;

a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and A plurality of electrode
pads formed on the circuit forming surface And having

20 a plane size greater than that of the first
semiconductor chip;

a plurality of leads each having an inner
portion and an outer portion, the inner portions being
electrically connected to respective electrode pads of

25 the first and second semiconductor chips through



form ng surface and a back surface opposite to the 25 circuit form ng
surface and a plurality of electrode _ g _ 2 B MAY 2003 a pads for¢$
the circuit formng surface; a second sem conductor chip having a ci
form ng surface and a back surface opposite to the circuit form ng surface
and a plurality of electrode 5 pads forned on the circuit formng surface
and having a plane size greater than that of the first sem conductor chip;

a plurality of

Aavo o3

uit

| eads each having an inner portion and an outer portion, the

i nner portions being electrically connected to respective el ectrode pads of

the first and second sem conductor chips through conductive wres;

support

a

| ead havi ng an inner portion and an outer portion for supporting

the first SRBIYESEING Y3I&Smi conductor chips with the inner portion; and a
resin encapsul ant for encapsul ating the fi,rst sem conductor chip,
Y e

second sem conduft SPPEREY,

t he

D&Y HONE PR ARE 3he i nner
ti f th 1 | ead d the .w in20 the first
o conduc P i By ed oy SR UL e, TS et S donduct o chi p

with the back .surf i, [ 5%' : t i D. t he back surface
of the sec%ﬁﬂ”‘sér%@%ﬁ:ggit%ﬁ%c%i%l%ham ng%'eac ﬂreg%rgﬂ %r ein

5

10

15

20

25

a resin encapsulant for encapsulating the first
semiconductor chip, the second semiconductor chip, the
inner portions of the leads, the inner portion of the
support lead and the wires, wherein

the first semiconductor chip is bonded and
secured to the second semiconductor chip with the back
surface of the first semiconductor chip and the
circuit forming surface of the second semiconductor
chip facing each other and wherein

the inner portion of the support lead is bonded
and secured to the circuit forming surfaces of the
first and second semiconductor chips.

(5) There is provided a semiconductor device
according to the fourth aspect, wherein a part of the
inner portions of the leads is provided on the circuit
forming surface of the second semiconductor chip.

(6) There is provided a semiconductor device
comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the

circuit forming surface and a plurality of electrode



25 the inner portion of the support lead is bonded - 9 2 B MAY 2003 and
secured to the circuit formng surface of the first sem conductor chip.and
t he back surface of the second sem conductor chip. (7) There is prob38@62@3
sem conductor device 5 conprising: a first sem conductor chip having a
circuit formng surface and a back surface opposite to the circuit formng
surface and a plurality of electrode pads fornmed on the circuit formng
surface; 10 a second sem conductor chip having a circuit form ng surface
and a back surface opposite to the circuit formng surface and a plurality
of electrode pads formed on the circuit form ng surface and having a pl ane
size greater than that of the first 15 sem conductor chip; a plurality of

| eads eachPR&%i AGTBRRY RRetNSoFLFEH 1indCER1OG% U556 SSion, the inner portions

being electrically connﬁcted.to resgectiﬁe ebectrode pads aof the first and
second seni conduBt BECEARPE S PAFERGR58% c SRR PRV PS5 dpport | ead

L ong 20 BRR B ShaA AN 4N OHLRE: QAT 'pcRipRORI] gy d ne 1 TSt and ¢

second semi t or € 1 Nnér portiaon, and a r S n encapsul ant

Lﬁ{pe”fﬁgsghékhﬁﬁ ERemfinGS susTatRManANdUEIAra8iity die1aqyhsem conduct or

5 pads formed on the circuit forming surface and having
a plane size greater than that of the first
semiconductor chip;

a plurality of leads each having an inner
portion and an outer portion, the inner portions being
10 electrically connected to respective electrode pads of
the first and second semiconductor chips through
conductive wires;
a support lead having an inner portion and an
outer portion for supporting the first and second

15 semiconductor chips with the inner portion; and

a resin encapsulant for encapsulating the first
semiconductor chip, the second semiconductor chip, the
inner portions of the leads, the inner portion of the
support lead and the wires, wherein

20 the first semiconductor chip is bonded and
secured to the second semiconductor chip with the back
surface of the first semiconductor chip and the back
surface of the second semiconductor chip facing each
other and wherein

25 the inner portion of the support lead is bonded



- 10 z a r~aY Zoo3 J inner portions of the |eads, the inner portion of
the support |lead and the wires, wherein the first sem conductor chip is

provi ded on the second sem conductor chip with the resin of the resi g 81AY 2003
encapsul ant interposed between the back surface of the first sem conductor
chip and the circuit formng surface of the second sem conductor chip and
wherein the inner portion of the support lead is bonded and secured to the
circuit formng surfaces of the 10 first and second sem conductor chips.

(8) There is provided a sem conductor device according to the seventh
aspect, wherein a part of the inner portions of the leads is provided on

the circuit formng surface of the second sem conductor _chjip. 15 (9) There
i s provide@qg-é&ﬂé%ﬁﬂnﬁﬂ(#%qkﬁﬁ§ﬁ¥¥ﬁ) Ty S ??§t°§eﬁ$gonductor chip

having a cig.cuit for.mng, surface and a qgk surface ngosige 0 the circuit
b

formng surfEdd SFRPEE X% FIoP AL RHETFOF B ©the circuit
form ng surfe ngfd %eﬁcﬁod}]ddﬂs&grcocq}ckg)ctor chip having a circuit formng '
|

surface anda back Surtace oppos to the circuit formng surface and a
plurality of el eGhnOdfere is provided a semiconductor device ‘
5 comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
cirguit forming surface and a plurality of electrode
pads formed on the circuit forming surface;

10 a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on the circuit forming surface and having
a plane size greater than that of the first

15 semiconductor chip;

a plurality of leads each having an inner
portion and an outer portion, the inner portions being
electrically connected to respective electrode pads of
the first and second semiconductor chips through

20 conductive wires;

a support lead having an inner portion and an
outer portion for supporting the first and second
semiconductor chips with the inner portion; and

a resin encapsulant for encapsulating the first

25 semiconductor chip, the second semiconductor chip, the

- 10 -



pads fornmed on the circuit form ng surface and having 25 a pl ane si ze
greater than that of the first - 11 2 8 MAY 2003 sem conductor chip; a
plurality of |eads each having an inner portion and an outer portior,§ N¥el0l3
i nner portions being electrically connected to respective el ectrode pads of
5 the first and second sem conductor chips through conductive wires; a
support | ead having an inner portion and an outer portion for supporting
the first and second sem conductor chips with the inner portion; and 10 a
resin encapsul ant for encapsulating the first sem conductor chip, the
second sem conductor chip, the inner portions of the |eads, the inner
portion of -the support |lead and the wires, wherein the first sem conductor
chip is provinkg partinns PEethadleads cobtRiciBReENPPIHileR Phethesin of the
resin encapsul ant interposed between the back surface of the first

seni conduct¥HPRIN Y kB tanrd telkk “iFPRceVB®TeHR second semi conductor chip

and wherein the inner_portion of t$e sq$p rt lead is bgnded 20 and secured:
to the circuit f g i FSRMLANIHSEIT SR ehf cBFAYNEE8? @Ri pP&nd the back

surface of éggénd semiconductor chip with the resin of the resin

5 encapsulant interposed between the back surface of the
first semiconductor chip and the circuit forming
surface of the second semiconductor chip and wherein

., the inner portion of the support lead is bonded
and secured to the circuit forming surfaces of the
10 first and second semiconductor chips.

(8) There is provided a semiconductor device
according to the seventh aspect, wherein a part of the
inner portions of the leads is provided on the circuit
forming surface of the second semiconductor chip.

15 (9) There is provided a semiconductor device
comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode

20 pads formed on the circuit forming surface;

a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on the circuit forming surface and having

25 a plane size greater than that of the first

- 11 =~



second sem conductor chip. (10) There is provided a sem conduct or-devi ce
according any of the first through ninth aspects, 25 wherein the support
lead is configured to serve as - 12 2 8 MAY 2003 r both a powerd 8thbpi0dd
| ead and a reference potential |lead. (11) There is provided a nethod of
manuf acturing a sem conductor device conprising the steps of: 5 providing a
first sem conductor chip having a circuit form ng surface and a back
surface opposite to the circuit formng surface and a plurality of

el ectrode pads fornmed on the circuit formng surface and providing a second
sem conductor chip having a 10 circuit form ng surface and a back surface
opposite to the circuit formng surface and a’plurality of el ectrode pads
fornmed on- sémicondectofochipg surface and having a plane size greater than
that of the first sem conductor chip; 15 form ng a sem conductor chip stack
by bondi ng and seckunylite ohckeadsfaaehohavhagf Apsinsed conductor chip to
the circuit formng surface of the second sem conductor chip; bonding and'
securing aRCFh#RR #BFtABNCBFeE POr&ipPor thEeadnes PRETdONSuRE NG ni ng
surface of the_seco sem condugt or chi p; el.ectrically connecting the

el ectrode ﬁ;8§t5+c?ﬂgyfF?QPeﬁgﬁgsgeoﬁﬁsgsﬁgégﬁdE&FSFrﬁﬁbeﬁégiQ#kH
portions o | ] d I y u onductive W res;
and - 13 £h§ gkﬁég é%%Sggcéﬁgaggé?§§?§8E¥ﬁg Fﬁ?@? ggﬁ%@ nduct or chip, the

second Se”&Sﬁ&QEGi@é GhiRg.the inner portions of the |eads, the inner
portion of the support lead and the wires. 5 (12) There is provided a

nmet hod of manuf agtsipPért lead having an inner portion and an
outer portion for supporting the first and second
semiconductor chips with the inner portion; and
10 a resin encapsulant for encapsulating the first
semiconductor chip, the second semiconductor chip, the
inner portions of the leads, the inner portion of the
support lead and the wires, wherein
the first semiconductor chip is provided on the
15 second semiconductor chip with the resin of the resin
encapsulant interposed between the back surface of the
first semiconductor chip and the back surface of the
second semiconductor chip and wherein
the inner portion of the support lead is bonded
20 and secured to the circuit forming surface of the
first semiconductor chip and the back surface of the
second semiconductor chip.
(10) There is provided a semiconductor -device
according any of the first through ninth aspects,

25 wherein the support lead is configured to serve as

- 12 -



a sem conductor device according to the el eventh aspect, conprising the
step of providing a part of the inner portions of the |eads on the ig@wh@
form ng surface of the second sem conductor chip. 10 (13) There is gﬁ j @
a met hod of manufacturing a sem conductor devi'ce conprising the steps of:
providing a first sem conductor chip having a circuit formng surface and a
back surface opposite to the circuit formng surface and a plurality of 15
el ectrode pads fornmed on the circuit form ng surface and providing a second
sem conductor chip having a circuit form ng surface and a back surface
opposite to the circuit formng surface and a plurality of el ectrode pads
formed on the circuit formng surface 20 and having a plane size greater

t han t hat -bbthhe power sappdyndgadoanchiap ref@uange Paentbdbiuct or chip
stack by bondi ng and securing the back surface of the first sem conductor
chip to théeddek surface of the second 25 sem conductor chip; - 14 z s

MaY Zoo3 bondi ng and securigg an inner portion of a support lead to the '
back surface of tRe)s&BSRE dEnPEONdGECo? BEHRC% Ok MAHIASt Wok@ct i ng t he

el ectrode pads aof 5 the first .and second.seniqfnd ctor chips to inner
portions off éﬁ&ﬁﬁ%94W§%QH YIS FORRIAS N ?w%%ﬁﬁﬁc Huctive wires; and

encapsyl ating th r%b?%$ﬁ§e%B%ﬁgggg%%hﬁgad%“CEQ&'%ﬁﬁ'nqgﬁgﬁ% quuctor chi p,

the inner portionS o € I nner portl Support |ead

and the W r§8cuitrotilny ishdta2d e & TRIDOG O r JBO W H6E 81 £ 898

sem conduct or JEV|ce coé§%|5|ng the steps of: providing a first

sem conducttife JligzuiadVifitiniing surface and a plurality of
eleotrode pads formed on the circuit forming surface
and providing a second semiconductor chip having a

10 circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on the circuit forming surface
and having a plane size greater than that of the first
semiconductof chip;

15 forming a semiconductor chip stack by bonding
and securing the back surface of the first
semiconductor chip to the circuit forming surface of
the second semiconductor chip;

bonding and securing an inner portion of a

20 support lead to the circuit forming surface of the

second semiconductor chip;
electrically connecting the electrode pads of
the first and second semiconductor chips to inner

portions of a plurality of leads respectively through

25 conductive wires; and

- 13 -



15 circuit form ng surface and a back surface opposite to the circuit
formng surface and a plurality of electrode pads forned on the circ%gmyyzma
form ng surface and providing a second sem conductor chip having a circuit
form ng surface and a back surface opposite to 20 the circuit formng
surface and a plurality of electrode pads forned on the circuit formng
surface and having a plane size greater than that of the first

sem conductor chip; disposing the back surface of the first 25

sem conductor chip and the circuit formng surface of - IS 2 8 MAY 2003
t he second sem conductor chip in a face-to-face relationship with each

ot her and securing and supporting themat an inner pdrtion of a support

| ead to form a sentapsdlieténgchhp fizsk spmhcandapgtost wbdp, Zhehem

el ectrically connecting the el ectrode pads of the first and second
seniconducﬁ@ﬁobﬁiEgmi§opﬁﬁ§ﬁ°§oﬁhﬂ®nstgﬁ anpegr pontiagys |faddig espectivel y
t hrough conductive wres; and 10 encapsul ating the first sem conduct or '
chip, the 3888Rd §BRi dBRGECPOLtARNYOL: kBe AHEPOFE tiesss 3 (e | eads, the

i nner portion of the support lead and the wires. (15) There is provided a
nmet hod of WahGPacturing 15 a sem conductor device according to the

fourtegnth asPeC?lzgoﬁBékéiEQ %QSvi@S? 9 mBEABLALPI 18 RF A Y | Nner
porti ons of the [eads on"théeé cfrcui orm ng

a semiconductor device according to the eleventh
aspect, comprising the step of providing a part of the
inner portions of the leads on the circuit forming
surface of the second semiconductor chip.

10 (13) There is provided a method of manufacturing
a semiconductor device comprising the steps of:

providing a first semiconductor chip having a

circuit fbrming surface and a back surface opposite to
the circuit forming surface and a plurality of

15 electrode pads formed on the circuit forming surface
and providing a second semiconductor chip having a
circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on the circuit forming surface

20 and having a plane size greater than that of the first
semiconductor chip;

forming a semiconductor chip stack by bonding

and securing the back surface of the first

semiconductor chip to the back surface of the second

25 semiconductor chip;
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surface of the second sem conductor chip. (16) There is provided a nethod
of manufacturing 20 a sem conductor device conprising the steps of: MAY 2003
providing a first sem conductor chip having a circuit formng surfgge n@ a
back surface opposite to the circuit formng surface and a plurality of

el ectrode pads forned on the circuit formng surface 25 and providing a
second sem conductor chip having a - 16 2 8 MAY 2003 r circuit formng
surface and a back surface opposite to the circuit formng surface and a
plurality of electrode pads fornmed on the circuit form ng surface and
having a plane size greater than that of the first 5 sem conductor chip;

di sposi ng the back surface of the first sem conductor chip and back surface
of the second semondimigicand secpringaapatenes- pacsirsl afi énship with each
ot her and securing and supporting themat an 10 inner portion of a support

| ead to fosuppostnieaddtet bhechrpkssuckaget Afathgpseeonden t hem
electrically connecting the el ectrode pads of the first and second '
seni conducteRieAPASCEer| RRéPiportions of a plurality of |eads respectively
t hrough 15 conduciive Wi res; and encggsulating the first sem _conductor

chip, the second®SEFELTRLLY of CRAPPEIRAeRRnEE e FEFPAENE2GF e | eads, the
I nner_portien of 1P, 34PRALE ke LndBEnhlE YL hipd” BRYFRPFSCR PTI ON OF
portions of a plurality of leads respectively through
conductive wires; and
encapsulating the first semiconductor chip, the
second semiconductor chip, the inner portions of the
10 leads, the inner portion of the support lead and the
wires.
(14) There is provided a method of manufacturing
a semiconductor device comprising the steps of:
providing a first semiconductor chip.having a
15 circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on the circuit forming surface
and providing a second semiconductor chip having a
circuit forming surface and a back surface opposite to
20 the circuit forming surface and a plurality of
electrode pads formed on the circuit forming surface
and having a plane size greater than that of the first
semiconductor chip;

disposing the back surface of the first

25 semiconductor chip and the circuit forming surface of

- 15 =



Fig. 1 is a schematic plan view of a sem conductor device which is f hk{iﬁ
enbodi nent of 25 the invention with an upper part of aresin - 17 8 03
encapsul ant thereof renoved. Fig. 2 is a schematic sectional view taken
along the line AAAin Fig. 1. Fig. 3 is a schematic sectional view taken 5
along the line B-Bin Fig. 1. Fig. 4 is a schematic sectional view of a
part of Fig. 3. Fig. 5is a schematic sectional view taken along the |ine
CCinFig. 1. 10 Fig. 6 illustrates functions and arrangenent of |eads of
a sem conductor device according to the first enbodinent. Fig. 7 is a
schematic plan view of a |ead frame used for a process of manufacturing a
sem conduct or 15 device according to the first enbodi nent. Figs. 8A 8B and

8C are Sch%i&%i%ﬁc%m éhSFMgondEstorcdeyhge according to the

first enbodinment for e al ning the manufacture of the sane. Fig. 9 is a

schematic plaim e fp avi €t {¢RBx KO idd d&eur esgnagacapsul ant forned
t hereon during the manufacture of a sem conductor device according to the

first embodiypidrtfri@. tHdh i St aas civenet i ot Bon VoEwa ofuppedtflegas in a
qui ntupl e structure with the resin encapsul ant
to form a semiconductor chip stack with a gap between
5 them; /
electrically connecting the electrode pads of
the first and second semiconductor chips to inner
portions of a plurality of leads respectively through
conductive wires; and
10 encapsulating the first semiconductor chip, the
second semiconductor chip, the inner portions of the
leads, the inner portion of the support lead and the
wires.
(15) There is provided a method of manufacturing
15 a semiconductor device according to the fourteenth
aspect, comprising the step of providing a part of the
inner portions of the leads on the circuit forming
surface of the second semiconductor chip.
(16) There is provided a method of manufacturing
20 a semiconductor device comprising the steps of:
providing a first semiconductor chip having a
circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on the circuit forming surface

25 and providing a second semiconductor chip having a

- 16 -



25 fornmed thereon during the manufacture of sem conductor 2 8 MAY 2003 -
18 2 8 MAY Z003 devices according to the first enbodinent. Fig. F@NNFZWB
schematic sectional view of sem conductor devices according to the first
enbodi nent as nmounted on a substrate. 5 Fig. 12 is a schematic plan view of
a sem conductor device which is a second enbodi nent of the invention with
an upper part of a resin encapsul ant thereof renoved. Fig. 13 is a
schematic plan view of a 10 sem conductor device which is a third

enbodi nent of the invention with an upper part of a resin encapsul ant

t hereof renoved. Fig. 14 is a schematic sectional view taken along the |ine
DDin Fig. 13. 1S Fig. 15 is~“a schematic sectional view taken along the

line E-E i®ift@it 18orkigy d@rfsce andeambackpbapfacewopipos ixaniteonduct or
device which is a fourth enbodi ment of the invention wth an upper part of
a resin 20tkacapscuant f6heirgfsuefivvedandi §. plirkdigysofematic sectiona
view taken along the line F-F in Fig. 16. Fig. 18 is a schematic sectional'
vi ew t akeneheongodaepadnefrigednofi ghel1eireslfi formdngs sarfawenati c pl an
viewof a and having a plane size greater than that of the first
5 semiconductor chip;
disposing the back surface of the first
semiconductor chip and back surface of the second
semiconductor chip in a face-~to-face relationship with
each other and securing and supporting them at an
10 inner portion of a support lead to form a
semiconductor chip stack with a gap between them;
electrically connecting the electrode pads of
the first and second semiconductor chips to inner
portions of a plurality of leads respectively through
15 conductive wires; and
encapsulating the first semiconductor chip, the
second semiconductor chip, the inner portions of the
leads, the inner portion of the support lead and the
wires.

20

BRIEF DESCRIPTION OF THE DRAWINS
Fig. 1 is a schematic plan view of a

semiconductor device which is a first embodiment of

25 the invention with an upper part of a resin

- 17 -



- 19 2 8 MAY 2003 sem conductor device which is a fifth enbodi nent of
the invention with an upper part of a resin encapsul ant thereof repoved.
Fig. 20 is a schematic sectional view taken 5 along the line HH ﬂﬁ#blm3
19. Fig. 21 is a schematic sectional view taken along the line I-I in Fig.
19. Figs. 22A, 22B and 22C are schematic sectional views of a sem conductor
devi ce according to the fifth 10 enbodi nent for explaining the manufacture
of the same. Fig. 23 is a schematic plan view of a sem conductor device
which is a sixth enbodi nent of the invention with an upper part of a resin
encapsul ant thereof renoved. 15 Fig. 24 is a schematic sectional view taken
along the line J-J in Fig. 23. Fig. 25 is a schematic sectional view taken

al ong the-knhBapKkukah® khered¥ rem@dved26A, 26B, 26C and 26D are schematic 20
sectional views of a sem conductor device according to the sixth enbodi nent

for explaining thégoapufiachursechémibtic saeetidngl 2Yewstakesahematic plan
view of a sem conductor device which is a seventh enbodi mrent of 25 the '
i nventi on wilbhgatheppenepa~A dn &igesiln - 20 2 8 MAY 2003 encapsul ant
t her eof renoved.
Fig. 3 is a schematic sectional view taken
5 along the line B-B in Fig. 1.
Fig. 4 is a schematic sectional view of a part
of Fig. 3.
Fig. 5 is a schematic sectional view téken along
the line C-C in Fig. 1.
10 Fig. 6 illustrates functions and arrangement of
leads of a semiconductor device according to the first
embodiment.
Fig. 7 is a schematic plan view of a lead frame
used for a process of manufacturing a semiconductor
15 device according to the first embodiment.
Figs. 8A, 8B and 8C are schematic sectional
views of a semiconductor device according to the first
embodiment for explaining the manufacture of the same.
Fig. 9 is a schematic plan view of a lead frame
20 with the resin encapsulant formed thereon during the
manufacture of a semiconductor device according to the
first embodiment.
Fig. 10 is a schematic plan view of lead frames

in a quintuple structure with the resin encapsulant

25 formed thereon during the manufacture of semiconductor

-~ 18 -



Fig. 26 is a schematic sectional viewtaken along the line I,-L in Fig. 27.
Fig. 29 is a schematic sectional viewtaken 5 along the line MMin,Fi

27. Figs. 30A, 30B and 30C are schematic sectional views of a sem céﬂd‘ﬁxt?&ﬂﬂl
device according to the ' seventh enbodi ment f-or expl aining the manufacture
of the same. IO Fig. 3l is a schematic plan view of a sem conductor device
which is an eighth enbodi nent of the invention with an upper part of a
resin encapsul ant thereof renoved. Fig. 32 is a schematic sectional view
taken 15 along the line NN in Fig. 31. Fig. 33 is a schematic secti onal
view taken along the line P-Pin Fig. 31. Figs. 34A, 34B, 34C and 34D are
schematic sectional views of a sem cohductor device according to 20 the

ei ght h enmbodiviess fagcagdiing fiond-hehef imgtuferhadiment t he sane. Fig. 35 is a
schematic plan view of a sem conductor device which is a ninth enbodi nent

of the inventionFddt-h1ldn i§pPesSch@matdic $e9dsianads Wizt ant t her eof
renoved. - 21, 2 8 MAY 2003 Fig. 36 |s a SCQﬁgat'c sectional view taken '
al ong the ISSTE-BAEYGHIE FevisesaFc 'ﬂ*@ﬁef?x: ?m#+%§§ectional vi ew t aken

along the line R-Rin Fig. 35 Fig, 38.i chematic sectional view
t aken al ong? gRllxqeﬁ’é; §-589‘|°r‘\m%eé’.5 %ga Iﬁ‘%’sé@aaﬁé a schematic plan view of a
part 0% Fig. 12 is a schematic plan view of a

semiconductor device which is a second embodiment of

the invention with an upper part of a resin

encapsulant thereof removed.

Fig. 13 is a schematic plan view of a

10 semiconductor device which is a third embodiment of
the invention with an upper part of a resin
encapsulant thereof removed.

Fig. 14 is a schematic sectional view taken
along the line D~D in Fig. 13.

15 Fig. 15 is a schematic sectional view taken
along the line E-E in Fig. 13.

Fig. 16 is a schematic plan view of a
semiconductor device which is a fourth embodiment of
the invention with an upper part of a resin

20 encapsulant thereof removed.

Fig. 17 is a schematic sectional view taken
along the line F-F in Fig. 16.

Fig. 18 is a schematic sectional view taken
along the line G-G in Fig. 16.

25 Fig. 19 is a schematic plan view of a

- 19 -



Fig. 35. Fig. 40 is a schematic plan view of a part of 10 Fig. 35. Fig. 41
is an enlarged schematic sectional view of a part of Fig. 36. Fig. 42PAMAYSIH)
schematic plan view showing a first sem conductor wafer used for the
manuf acture of 15 a sem conductor device according to the ninth enbodi nent.
Fig. 42Bis a schematic sectional view of the first sem conductor wafer.
Fig. 43Ais a schematic plan view showi ng a 20 second sem conductor wafer
used for the manufacture of a sem conductor device according to the ninth
enbodi ment. Fig. 43B is a schematic sectional view 'of the second
sem conductor wafer. 25 Figs. 44A, 44B, 44C and 44D are schematic - 22
2 8 MAY Z003 sectional views of a, sem, cond ctok devi ce according to the ~
ni nth aspe®BMLEPREREFRFnARYLIEReWRARDT 48t Br E16F tﬁ@ﬁggﬁ@ﬁqﬁgifA45 is a
schematic sectional view e 5 sem con ug%or devi.ce according to the

e

f.th
ninth aspebbef BRVEREEGRNIAGN: AB RBEGT aBRRFeOs! & RESddme. Fig. 46 is a

:ﬁggg?hgﬁtgggggggfgngigﬁgggokhgeggggggnductor devi ce according to the ninth

Fig. 20 is a schematic sectional view taken
5 along the line H-H in Fig. 19.
Fig. 21 is a schematic sectional view taken
along the line I-I in Fig. 19.
Figs. 22A, 22B and 22C are schematic sectional
views of a semiconductor device according to the fifth
10 embodiment for explaining the manufacture of the same.
Fig. 23 is a schematic plan view of a
semiconductor device which is a sixth embodiment of
the invention with an upper part of a resin
encapsulant thereof removed.
15 Fig. 24 is a schematic sectional view taken
along the line J-J in Fig. 23.
Fig. 25 is a schematic sectional view taken
along the line K-K in Fig. 23.
Figs. 26A, 26B, 26C and 26D are schematic
20 sectional views of a semiconductor device according to
the sixth embodiment for explaining the manufacture of
the same.
Fig. 27 is a schematic plan view of a
semiconductor device which is a seventh embodiment of

25 the invention with an upper part of a resin
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for explaining the manufacture of the sanme. 10 Fig. 47 is a schematic
sectional view of the sem conductor device according to the ninth 78 MAY 2003
enbodi ment for explaining the manufacture of the sane. Fig. 48 is a
schematic sectional view of the sem conductor device according to the ninth
enbodi mrent ~5 for expl aining the manufacture of the sane. Fig. 49 is a
schematic plan view of a CF card incorporating a sem conductor device
according to the ninth enbodi rent of the invention. Fig. 50 is a schematic
sectional view of a ~0 sem conductor device which is a nodification of the
ni nt h enbodi nent of the invention. Fig. 51 is a schematic sectional view of
a sen1conductor éﬁ@'Ch s_a te h enbddi nent of the |nvent|on wth an
upper part 9t sﬂﬁQﬁH hereof renoved. - 2 8 MAY 2003

TR L A i Wi ™ o
along the line L-L in Fig. 27.
Fig. 29 is a schematic sectional view taken
5 along the line M-M in Fig. 27.

Figs. 30A, 30B and 30C are schematic sectional
views of a semiconductor device according to the
seventh embodiment for explaining the manufacture of
the same.

10 Fig. 31 is a schematic plan view of a
semiconductor device which is an eighth embodiment of
the invention with an upper part of a resin
encapsulant thereof removed.

Fig. 32 is a schematic sectional view taken

15 along the line N-N in Fig. 31l.

| Fig. 33 is a schematic sectional view taken
along the line P-P in Fig. 31.

Figs. 34A, 34B, 34C and 34D are schematic
sectional views of a semiconductor device according to

20 the eighth embodiment for explaining the manufacture
of the same.

Fig. 35 is a schematic plan view of a
semiconductor device which is a ninth embodiment of
the invention with an upper part of a resin

25 encapsulant thereof removed.
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Modes of carrying out the invention will now be described in detail with
reference to the draw ngs. Throughout the draw ngs presented here fngNY2W3
expl ai ning the best nodes of carrying out the invention, parts 10 h &ing

i ke functions will be indicated by |ike reference nunbers and will not be
descri bed repeatedly. (First Enbodi nent) The present enbodinment refers to
an exanple of 15 an application of the invention to a TQFP (Thin Quad Fl at
Package) type sem conductor device having a quadruple |lead structure. Fig.
1 is a schematic plan view of a sem conductor device which is a first

enbodi nent of 20 the invention with an upper part of a resin encapsul ant
thereof renoved. Fig. 2 is a schematic sectional view taken along the line
A-Ain Fig. 1. Fig. 36ésia achehenaticese¢vhanali ehewakekeal ong the |ine
B-BinFig. I. Fig. 4 is a schematic sectional 25 view of a part of Fig. 3.
Fig. 5 is alengeteitine23-Q ip BignY32003 sectional view taken along the
line GCin Fig. 1. As shown in Figs, 1, 2,.3 and 5, a sem conductor device
1 of the first eiddientS hAsSEhendt ESneRctPRatny eyt FrEEseni conduct or
chip) 2 obtained b ormnpng _5.a plurality of electrode pads 4 on a circuit
f orm ng su?i&ﬁ% %B%eib??ngrﬁaFnnggacé§'2X of a quadrangul ar semi conduct or
substrate and a sem conduct or i C 1 €0 t i p) 3 obtained
by for%ing a pIdf%?it§§o¥§e?e%?&%@%é%gdgggtgﬁgéfc?ggﬁi?EF%EWing 10 surface

(one principg} syﬁéaﬁ§g33ﬁ;gfig gyﬁgrgggular sem conduct or substrate having
di mensi ons gregter than those of the sem conductor chip 2. For exanple, an

ASI C (Applicati 0@i§pe9§fi;§ &né@ﬁéxﬂéﬁﬂct%]’.@hli{ri;&@i 68 hSpargeperal purpose
integrated circuit) chip is used as 15 the sem conductor chip 2 of the
present enbagi-n®at, and a flash nmenory chip is used as the semni conductor
chip 3. In the present enbodi nent, for exanple, the sem conductor chip 2
has a square surFige 40 is a schematic plan view of a part of
10 Fig. 35.
Fig. 41 is an enlarged schematic sectional view
of a part of Fig. 36.
Fig. 42A is a schematic plan view showing a
first semiconductor wafer used for the manufacture of
15 a semiconductor device according to the ninth
embodiment.
Fig. 42B is a schematic sectional view of the
first semiconductor wafer.
Fig. 43A is a schematic plan view showing a
20 second semiconductor wafer used for the manufacture of
a semiconductor device according to the ninth
embodiment.
Fig. 43B is a schematic sectional view of the

second semiconductor wafer.

25 Figs. 44A, 44B, 44C and 44D are schematic

- 22 -



20 configuration and the sem conductor chip 3 has a rectangul ar surface
configuration. The sem conductor chip 3 is forned in a plane size (outline
di nensi ons) greater than that of the seniconductor chip 2. The surf&t¥Nof003
the sem conductor chip 2 opposite 25 to the circuit form ng surface 2X,
i.e., the back - 25 z a MAy zoo3 surface (another principal surface)
facing the circuit formng surface 2X is placed (located) on the circuit
form ng surface 3X of the sem conductor chip 3, and the back surface of the
sem conductor chip 2 and the 5 circuit formng surface 3X of the
sem conductor chip 3 are bonded and secured using an adhesive 5 as they are
to forma sem conductor chip stack. A support |lead © is bonded and secured
to the circdidtioan neiewy fof ea Femicodmdusers cdendice oacchrgisgotot he
sem conductor 10 chip stack to support the sem conductor chip stack. Inner
portions 7Alpé diveds aspect nipr hexpbabripgrthemamafagtusat ef pbetions 7B
are | ocated outside the sem conductor chip stack consisting of the '
sem conductsamehi ps 2 and 3. The inner portions 7A 15 and the respective
el ectrode pads 4 of the sem conductor, chips 2 aqﬂ 3.are electrically

r

connected by condikdi VB wi¥ s SEhematienfeotRRAbrV e °5t 5Bk, wires 8 and

the inner portions 7A of the, | eads 7 are encapsul ated, w.th resin
encapsut antSYLGPAFGTRL A Y%ﬁeeﬁiﬁoﬁsl?ﬂe %eﬁﬁ%oﬂﬁﬁgpo?ggﬁ?ﬁsﬁékand 3is

primarily COH?%%???%&{E??§§%$&P§9E&£8r°fupﬁérééﬁeqade of single crystal

silicon and®X Wi rrng | ayers forned on the seniconduct or

substrate. For exprpl ey 3 {| ASILMBADE Yo 2Deof LOfa Ml telsofoerd in the
senyconductor chip as a - 26 2 8 MAY 2003
semiconductor device according to the ninth embodiment
for explaining the manufacture of the same.

10 Fig. 47 is a schematic sectional view of the .
semiconductor device according to the ninth embodiment
for explaining the manufacture of the same.

Fig. 48 is a schematic sectional view of the
semiconductor device according to the ninth embodiment

15 for explaining the manufacture of the same.

Fig. 49 is a schematic plan view of a CF card
incorporating a semiconductor device according to the
ninth embodiment of the invention.

Fig. 50 is a schematic sectional view of a

go semiconductor device which is a modification of the
ninth embodiment of the invention.

Fig. 51 is a schematic sectional view of a
semiconductor device which is a tenth embodiment of

the invention with an upper part of a resin

25 encapsulant thereof removed.
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menory circuit system The plurality of el ectrode pads (bonding pads) 4 are
formed along the four sides of the circuit form ng surface 2X which i§M§2§
top surface (one principal 5 surface) of the sem conductor chip 2. %ﬁ 03
the plurality of electrode pads 4 is fornmed in the uppernost wiring |ayer
anong the nultiplicity of wiring |layers of the sem conductor chip 2. The
uppernost wiring layer is coated wwth a surface 10 protection film (final
protection filn), and the surface protection filmis fornmed with bondi ng
hol es where the surface of the electrode pads 4 is exposed. The plurality
of electrode pads 4 are fornmed al ong one of the two | onger sides opposite
.to each 15 other of the circuit formng surface 3X which is the top surface
(one principal spdace) o & hecihamepndetolofll PvdewEagRel the plurality
of electrode pads 4 is fornmed in the uppernost wiring | ayer anong the

mul tipliciiYoR§ ¥héi Donéayersiefride 20.sem conductor chip 3. The uppernost
wiring layer is coated with a surface protection film (final protection '
film, and the surface protection filmis forned with bondi ng hol es where
the surface of the electrode pads 4 is exposed. 25 The resin encapsul ant 9
has a quadpETNAULEDP DESQRIPTIQNSORARRERPEBREDr EMBEDEMBNI§ur ation, e.g., a
rectangul ar configuration in the first enbodinent. Quter portions 7B of the
pluralty of leads 7 are arranged along the four sides of resin encapsul ant
9. 5 As shown in Fig. 6, a termnal nane is assigned to_each of the outer
portions 7B of tMRAPF 95| FRTTHINT LI ¥he FORVEREABReW1ALi BPHi R® VCC is a
power

dgscribed in detail with reference to the drawings.
Throughout the drawings presented here for explaining
the best modes of carrying out the invention, parts
10 having like functions will be indicated by like
reference numbers and will not be described
repeatedly.
(First Embodiment)
The present embodiment refers to an example of
15 an application of the invention to a TQFP (Thin Quad
Flat Package) type semiconductor device having a
quadruple lead structure.
Fig. 1 is a schematic plan view of a
semiconductor device which is a first embodiment of
20 the invention with an upper part of a resin
encapsulant thereof removed. Fig. 2 is a schematic
sectional view taken along the line A-A in Fig. 1.
Fig. 3 is a schematic sectional view taken along the
line B-B in Fig. 1. Fig. 4 is a schematic sectional

25 view of a part of Fig. 3. Fig. 5 is a schematic
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supply potential term nal whose potential is fixed at a power supply
potential (e.g., 5v). Atermnal VSS 10 is a reference potential term nal
whose potential is fixed at a reference potential (e. g., 0 V). T?@WM?%M@
/00 through I/07 are data input/output termnals. Atermnal RES is a
reset terminal. Aterminal RRBis a ready/busy termnal. Atermnal CDE is
a command data 15 enable termnal. Atermnal OE is an output enable
termnal. Aterminal SCis a serial clock termnal. Aterminal WEis a
wite enable terminal. Atermnal CEis a chip enable termnal. O her

term nal synbols are as described in Table 1. - 28 2 8 MAY 2Q03 Table 1
(MCP Pin Arrangenent)

NTer muFungdepkdnal i ¢Rkdetaikeal EiBali @RBUNGheoRLYSSE eyrfiGroundSt DoDat a
5Dat a 52VcePower suPower su |52D6Data 8Data 6 ' 3Vccf Power suo | fl ashPower

su flash53011Dat s 13Rewwa 1a4REGResel ReseB54Rd2Pat a t2mMacadntideER | BusR
[/ Bub5D13Dat a 13Dat a 13aCDEConmand Dat a Enabl eConmand Dat a

Enabl e56VsderaoedG ofndheE@i rutt Emdbkdée@entt hBisakhl eembivatwtaxbat a

t 4aVssG oundG ound58D7Dat a 7Data 791/ 00l npuVQut put Ol npuf/ Qut put 059CE1Chi p
Enabl e 1ChepiBndfizstlsenitiomductor ghipl)n 2urbba inedsdwl ofameisss t OAdr ess
10t" RDY2 12 1/02lnput In ut/Qu ut 2l nput Reedy for, 2 banks In uf/Qu ut
2et 83CE aDpiogepdtyYERibedepxradeseddsutt PRal £irsaid forming

t 513RESReset Reset 83CE2Chi p Enabl.e 2Chi p Enahle 2t41/03]Jn utlQu ut 3ln ut/CQu
e 5841 ORDFHBRER. 400 R ERIR At FOE AR Cene 2 Pl AR AR RS T “nosi s

SUPower sus PIEEPBARGEOR. SPEE TR0 R AT o SN RORA ot & Ioidr 655 9181/ 041 0
a0y ut 41 50N ot SAFIABANIERDE BANNESS oBALHEN By tdcRhig U N Ul U ut

5B9A7Addr ess
plurality of electrode pads 4 on a circuit forming

10 surface (one principal surface) 3X of a quadrangular
semiconductor substrate having dimensions greater than
those of the semiconductor chip 2. For '‘example, an
ASIC (Application Specific Integrated Circuit which is
a general purpose integrated circuit) chip is used as

15 the semiconductor chip 2 of the present embodiment,
and a flash memory chip is used as the semiconductor
chip 3.

In the present embodiment, for example, the
semiconductor chip 2 has a square surface

20 configuration and the semiconductor chip 3 has a
rectangular surface configuration. The semiconductor
chip 3 is formed in a plane size (outline dimensions)
greater than that of the semiconductor chip 2.

The surface of the semiconductor chip 2 opposite

25 to the circuit forming surface 2X, i.e., the back
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Address 7201/08In ut/Qu ut 8ln ut/Qu ut 870A8Addr ess 8Address B2t 11071 n
ut/Qu ut 71n uVQu ut 77tVssG oundG ound22CEA1CuU utQu ut Chi Enable 172W EW
rite EnableWrite Enabl e23CEA2Qu utQu ut Chr Enable 2731 REOQu ut Qu @8 MAY 2003
Interrut R uest24VcePower suPower su74CSELIn. utln ut Card Sel ect 25SCA1Cu
utQu ut Send Cock Qu ut t75DS-BPAIn utln ut DO nosis Mbdde Sal act 28SCSer i al
Cl ockSand Clock In ut 178RESETReset Reset 27 28WE CEWrite Enabl e Chi
Enabl eW nte Enabl e Chi Enabl e77 78WAI T ASWdt Address 5Wdt Address
529VssG oundG ound79A4Addr ess 4Address 430SCA2Qu ut Serid C ock Qu ut
280A3Addr ess 3Address 331VssG oundG oundB1A2Addr ess 2Addr ess 2CEA3CQu ut

, Qu ut, Chi Enable 3 r82I NPACKQu utQu ut In ut Acknow ed a3..CEA4Qu ut Qu ut

S34RASPI npBEF GO But PRBGEFBuEpOT EERds AMe S SEa: PACRPEALS QU wnt
Dol 0706A ARG IGR91 RAF 258 247 DR 2EF ol Lar Rt God ut Bar e B Oaddr ese |

OAddrsss O tl I t t RARC: tya Q3ccPower su
PPower ou Lo5RIRG, g%ggtc 4% 8K el st e R R e ot & 200t e

241DA3I n utth@uUbdtkn sutfQeelb Drha 32h1CohdutdOr WHAp Wt dfibidheissort Si
nd42DA2I n ut/Qu tln utlQu ut Onto 292 08Data abData a43DAlln ut/Qu utln

ut/ Qu gt Datiach93DFbaini ngData fa44DAR o futth@u seimireutdvarar dinitm 94D 10Dat a
10Data 1045CEACQU ut Qu ut Enable_ 95 VccPower suPower su46CDEACU ut Qu ut
Conmand DataeEhabdedsRORTEERNEERTAERDY @7 @dbesitver SSiasnd-hgy7BMEDEI n ut | n

ut Mobde Sel ect 48VccPower, suPower su98STBYSTANBYSTANBY49D3Dnt a 3Dat a 399Xl NC

std Oscdl afticcorm 50 sepdcongdugtocaCh i SHREYFCr HsEHPRRERI L8ado® POUT) - 29

2 8 MAY 20Q3 Since such a configuration elimi.nates the need for any tab
(di e pad) B-étf@@ e 8n&e FECHTET O TR FT5 % LPTTHY HUEGEAR® bet ween the

circuit fog 'gg éR%gr% &%o%éu%%o&h%hﬁ rggﬁﬁgQgﬁpge ié%&ézggg he circuit 5

form ng surfa € Sem conduc can be reduced. Further

sincejpher ep;$ QRlakkORS RARANAG hiwe's helupem deds W;EFWPV chips 2 and

3, the distanCe between thé circuit formng surface 2 f the sem conduct or
chip 2 and the ciheerrt pbetiong Fur b&ceeiQs3X ahviing Lo geandictor chip 3

can be reduced further.
portions 7A and outer portions 7B are located outside
the semiconductor chip stack consisting of the
semiconductor chips 2 and 3. The inner portions 7A

15 and the respective electrode pads 4 of the

| semiconductor chips 2 and 3 are electrically connected
by conductive wires 8. The semiconductor chip stack,
wires 8 and the inner portions 7A of the leads 7 are
encapsulated with a resin encapsulant 9.

20 For example, each of the semiconductor chips 2
and 3 is primarily comprised of a semiconductor
substrate made of single crystal silicon and a
multiplicity of wiring layers formed on the

semiconductor substrate. For example, a flash memory

25 of 64 Mbit is formed in the semiconductor chip 3 as a
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Since the support lead 6 is bonded and secured to the circuit formng
surface 3X of the sem conductor chip 3, the thickness of the support |lead 6
.is canceled by the | oop height of the wires 8 that electrically 15788M4e0
the el ectrode pads 4 of the sem conductor chip 2 and the inner portions 7A
of the leads 7, and the support |lead 6 has therefore no influence of the
t hi ckness of the resin encapsulant 9. As shown in Figs. 2, 3 and 5, the
| eads 7 of the 20 first enbodi ment are constituted by the inner portions
(internal |ead portions) 7A which are encapsul ated by the resin encapsul ant
9 and outer portions (external |ead portions) 7B which are |l ed out fromthe
resin encapsulant 9, and the outer portions 7B are forned in 25 a

configurathg&oggrng@hqgesggggw_ng, e.g., agull - 30 2 8 MAY 2003 wi ng
configuration. For exanple, wres nade of gold (Au) are used as the

conductive wirestie poureXakpl 8f ehecwrbae paasCqBIREL i) & method of
bondi ng t hat involveg bot h gpof thernn-conp?essign bongg%gﬁgﬁg ul trasonic

vibration. alrie godtled! aloaduahestfioass sides ofsitheerdaraiitntofning f or med
from for exanple, biphenyl type resin added with a phenol type hardening
agent, sil ismarfack0 2Xulbihdich fiisl dre &g tshmer flaidee. ( offee prEsigimacapsul ant 9 is
formed using transfer nolding that is suitable for mass production.
Transf &r mshaifagei)s od mbehsendiconduatey shidsi2n eBagpsalfatheby using a
nol di ng di e _having a pot, runner, entrance gate, cavity and the 15 |i ke and
by injecti ®Furddilk¥r edmeliestiode ®adse 4cad i Rbudh e runner and

entrance gate under a.pr.essyre. Referri to Figs...2,.3 and 5, the
t hi ckness SPPEXERSE wt"ﬁé‘“@e#i §Td 3R g%iepé‘mé‘tg'r?&%dﬁ%y P24 mm the

" SEvess Qo SRS SRR 2R choespel e e 7 1
chip 2 uppermost wiring layer is coated with a surface
10 protection film (final protection film), and the
surface protection film is formed with bonding holes
where the surface of the electrode pads 4 is exposed.
The plurality of electrode pads 4 are formed
along one of the two longer sides opposite to each
15 other of the circuit forming surface 3X which is the
| top surface (one principal surface) of the
semiconductor chip 3. Each of the plurality of
electrode pads 4 is formed in the uppermost wiring
layer among the multiplicity of wiring layers of the
20 semiconductor chip 3. The uppermost wiring layer is
coated with a surface protection film (final
protection f£ilm), and the surface protection f£ilm is
formed with bonding holes where the surface of the-

electrode pads 4 is exposed.

25 The resin encapsulant 9 has a quadrangular
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to the top of the wires 8 electrically connecting the el ectrode pads 4 of
the sem conductor chip 2 and the inner portions 7A of the Leads 7 (Il oop
height) is 0.19 25 mm the gap between the top of the wires 8 and tleeW*t(om}
31 2 8 MAY 2003 r surface of the resin encapsulant 9 is 0.065 my the

t hi ckness of the resin encapsulant 9 is 1.0 mm and the height fromthe top
surface of the resin encapsulant 9 to the nounting surface of the leads 7 5
(outer portions 7B) is 1.20 mm The top surface of the support lead 6 is

| ower than the top of the wires 8. As shown in Fig. 1, the support lead 6
extends across the two shorter sides of the sem conductor chip 3 opposite
to each other. 10 As shown in Fig. 4, the sem conductor chips 2 and 3 are
stacked in qfy Qfdes &lorst fer sUdh | Nalg | hea baske swgiage of the seni conduct or
chip 2 of the circuit formng surface 3X of the Sem conductor chip 3 are in
a face-t o- fouyer il et DS i tHe Whidt itbdEMedd. ofodtur pelesiehst he

sem conductor chip 2 opposite to each other is |located close to one (3A) oft
the two | ongerofittes miutdkitsend fdreadd of aihe paSrapgpedi Akohg eaeh ot her and
in which the other (2B) of the two sides of the sem conductor chip 2 is

| ocat ed cl dsmitt s 2les hef otdwin (SB)apfulamt tho | onger sides of the

sem conductor chip 3 opposite to each other and such that the distance L1
fromtte side 2A2F shawnem ditludiord RINab Raee | bhga$ssgaed3A of the
sem conduct or ChHP 3 is greater than the géstggfe L2. 25 fromthe side 2B of
the seni corftRIRATN B ptBe 1 Ut el PRrigions Y190PEUFBhGEY SFde 3H of the

sem conductor_ c¢hi 3.. That is,, the sem condu chips 2 and 3 are stacked
with their ]c%%f r-;s)' off‘PfeteW}?ﬁeéa@h St q'h(i}&‘{jilf’sec iBWSuch that the

G Soont® B et (91 LSt AiseL ol 16E TyckigeBontiourt on,
2A of the semGanduetonl ¢hhPrent WX Kedigiiysi®). A terminal vss
10 is a reference potential terminal whose potential is
fixed at a reference potential (e.g., 0 V). Terminals
I/00 through I/07 are data input/output terminals. A
terminal RES is a reset terminal. A terminal R/B is a
ready/busy terminal. A terminal CDE is a command data
15 enable terminal. A terminal OE is an output enable
terminal. A terminal SC is a serial clock terminal.
A terminal WE is a write enable terminal. A terminal

CE is a chip enable terminal. Other terminal symbols

are as described in Table 1.
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I nproved in connecting the wires 8 to the el ectrode pads 4 provided at the

side 3A of the sem conduct or

enpl oyed for actual

sem conduct or
sem conductor device for sinplicity of
| ead frame LF has a 20 configuration in which a support
| eads 7 and the like are provided in a region defined by a frame 11. The

of

plurality of

devi ces,

illustration.

10 chip 3. A description wll
Tteference to Fig. 7 (schematic plan view) on |ead frames used in a

of manufacturing the sem conductor device 1. Wiile a nultiple struc
| ead 15 franmes to allow manufacture of a plurality of
Fig. 7 shows a region used to nanufacture one

As shown in Fig. 7,

lead 6, a plurality

now be nade with

§ PEE 003

ure IS

P

a

| eads 7 are arranged along four sides of the frane 11. The

support | eahpfe § fMEP bﬁmr%bﬁgnt’ s integrally fornmed 25 with suspended | ead
por'll’#l n?c F:‘A 'DF ovided het MEnupn =33 ﬁL"\;I{’\Q of leads each EOI’ISI sting of a
= o 1l —a N~ wetor ohe ~ b upeh
pl (a3 ns——andl BESFoonductor—optp—TEWe 18 pol frams (bus
bal bi ﬂmﬂ,pﬂl ada C M*Iltgdpﬂf pate Sul Lszlll gé.l—uy g<! Ata 6 A T
POITs Pst A |Oflowsr RBoNEAIS | Fowe siathdlasplll CN 1 & 58 N{ 607 al Ebadh T 1T T {T5ae 1k ATE— 10
be [supkEsct ed m@mépby TherResdtyral ity of | edds! F2are n2 congbdd @i ed by an
i nnet ; rgﬂﬁﬁﬁ%éﬁ%gﬁ—Le&4§QGPE§psuLdhﬂ‘n anfla13qut er
poritT pr° 7B exgsaned from | e Bsul aht®™ 9| BRd ar|e™®¥Bhnect ¥t o each
ot et | bdr ougoukbit€naBal S 1 DoupldEcable €A 1 T AlTE se | bia 1 OT Ba@d 10y Ef 648 @J 0T
pressiVe a sihiseed npterjal Gemdther nade of | S8of Okxa ran | [om7( Fe) - ni cKel
(NSt VBe al |'® 8P Roppef "t 8r 15 a chpPel Stlype effiPofrebie| Fuerdnel |
pr ddet @k M NEGnpuydabst 1 input/Output 9 80 ) A10 Adrass 10 Adrass 10
1" RDY2 Input Input Ready for 2 banks 61 OE Output Output Enable
' Enable
12 [ 1/02 InpuYOutput 2 Input/Output 2 62_| D15 Data 15 Data 15
13 | RES Reset Aesat 63 CE2 Chip Enable | Chip Enable 2
2
14 | 103 Input/Qutput 3 Input/Output 3 64 iORD Input Input  Read Data Control
15 | D-S-BPT | Input Input Sefect Diagnosis Mode 85 | IOWR input input Write Data Controf
168 | Vec Power supply Power supply 686 Vee Power supply | Power supply
17 | Vect Power supply(flash) Power supply(fiash) 87 A9 Address 9 Address 9
18 | /o4 Input/Output 4 Input/Output 4 L] A8 Address 8 Address 8
19 | /05 Input/Qutput 5 Input/Output 5 <] A7 Address 7 Address 7
20 | los _nput/Output 8 Input/Qutput 8 70 | A8 Address 6 Address 8
21 | Vo7 Input/Qutput 7 Input/Qutput 7 71 Vss Ground Ground
22 | CEA1 Qutput Output Chip Enable 1 72 WE Write Enable | Write Enable
23 | CEA2 QOutput Qutput Chip Enable 2 73 IREQ Qutput Qutput __interrupt Request
24 | Vee Power supply Power supply 74 CSEL Input input Card Select
25 | SCA1 Output Output _Serial Clock Qutput 1 75 D-S-BPA Input Input Diagnosis Mode Select
26 | SC Serial Clock Senal Clock input 1 76 RESET Reset Reset
27 | WE Write Enable Write Enable 77 WAIT Wait W ait
28 | CE Chip Enable Chip Enable 78 AS Address 5 Address 5
28 [ Vss Ground Ground 79 A4 Address 4 Address 4
30 | SCA2 Qutput Serial Clock Output 2 80 A3 Address 3 Address 3
31 ] Vss Ground Ground 81 A2 Address 2 Addrass 2
| ¢ CEA3 Output Output Chip Enable 3 82 | INPACK Qutput Output  Input Acknowledge
3. | CEA4 Qutput Qutput Chip Enable 4 83 REQ Register Reqister
34 | CEAS Output Output Chip Enable 5 84 DASP Input/Qutput | Input/Qutput Handshake
Control
35 | WEA Output Output Wnte Enable 85 STSCHG lnpul/Qutput Input/Output _ Status Signal
38 | DA7 Input/Output Input/Qutput Data 7 86 At Address 1 Address 1
37 | DAs input/Output nput/Qutput Data 8 87 A0 Address 0 Address 0
38 | DAsS Input/Output Input/Quiput Data 5 88 Do Data 0 Data 0
39 | Vee Power supply Power supply 89 D1 Data 1 Data 1
40 | DA4 Input/Output Input/Qutput Data 4 90 D2 Data 2 Data 2
41 | DA3 Input/Qutput Input/Qutput Data 3 91 0ls18 Output Output _16bit Assert Signal
42 | DA2 Input/Oytput Input/Qutput Data 2 92 | Ds Data 8 Data 8
43 | DA1 Input/Output Inpu/Output Data 1 93 D9 Data 9 Data 9
44 | DAO Input/Output Inout/Qutput Data 0 94 D10 Data 10 Data 10
45 | CEA Qutput Output Enable 95 Vee Power supply | Power supply
46 | CDEA Qutput Output Command Data Enable | 96 PORT PORT PORT
47 | RDY1 Output Output Ready Signal 1 97 EMODE Input Input _Mode Select
48 | Vee Power supply Power supply 98 ST8Y STANBY STANBY
49 | D3 Data 3 Data 3 99 XIN Crystal Oscillation (IN)
50 | D4 Data 4 Data 4 100 XOouT Crystal Osciilation (OUT).
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pattern. A description will now be nmade with reference to Figs. 8 through
10 on a nmethod of manufacturing the sem conductor device 1. Figs. 2@, ??N]
-and 8C are 20 schematic sectional views of the sem conductor devicé; Wﬁ %
is a schematic plan view of a lead frame with-a resin encapsul ant forned
thereon; and Fig. 10 is a schematic plan view of |lead franes in a quituple
structure with resin encapsulants fornmed thereon. 25 As shown in Fig. 8A, a
sem conductor chip 3 is 2 8 MAY 2003 - 34 first nounted on a heat stage
21; a lead frane LF is placed on the sanme; a tool 22 is urged against the
same whil e being heated; and the back surface of the sem conductor chip

| ead support |ead;peitig %%ZIU((?P%I’%“% Il%%rr%)t %%Xlei]p‘& d q:ﬁ@%é:é& cui taLor m ng

surface 3X of the sem con shown 1 n

adhesive 5% dhy tatPadie aRN )bét%re%fip|‘dlfé§i é&nié@n&dé@é‘ftcﬁﬂé@ ng surface
3X of the senlconductor chip 3, and a 10 sem conductor chip 2 is bonded on

to the same JWext3, a:meﬁmlﬂtan’td:l}:gatv&@n thee torowif afermwing he | ead franme !
LF is pressed by and fixed with a frane pressing nenber 23; the heat stage
21 i s heat ethdfracsar2n tdfe e semnichortduwctedy pchid ahdad el ¢ twecapver 15
portions 7A of the leads 7, the sem conductor chip support |ead portions
(bus béars) feBmimdg tshe fdlaeectIodef fdus semmqn@mc@umcl otamhb@s 2 and 3
are respectively electrically connected with wires (e. g., Au wires) 8.
reduced. Further, since there is only one bondlng
layer between the semiconductor chips 2 and 3, the
distance between the circuit forming surface 2X of the
semiconductor chip 2 and the circuit forming surface
10 3X of the semiconductor chip 3 can be reduced further.
Since the support lead 6 is bonded and secured to the
circuit forming surface 3X of the semiconductor chip
3, the thickness of the support lead 6 is canceled by
the loop height of the wires 8 that electrically
15 connect the electrode pads 4 of the semiconductor chip
2 and the inner portions 7A of the leads 7, and the
support lead 6 has therefore no influence of the
thickness of the resin encapsulant 9.
As shown in Figs. 2, 3 and 5, the leads 7 of the
20 first embodiment are constituted by the inner portions
(internal lead portions) 7A which are encapsulated by
the resin encapsulant 9 and outer portions (external
lead portions) 7B which are led out from the resin

encapsulant 9, and the outer portions 7B are formed in

25 a configuration for surface mounting, e.g., a gull
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20 A resin encapsulant 9 is then forned by resinencapsul ating the

sem conductor chips 2 and 3, the inner portions of the support lead 6 (the
i nner portions of the suspended | ead portions 6A and the support Iﬁgi@gGgha
in a quadrangul ar configuration), the 25 inner portions 7A of the | ,
the wires 8 and the 2 8 MAY 2003 - 35 2 B MAY 2003 J like. The resin
encapsul ant is fornmed using transfer nolding. Thus, a sem conductor device
according to the first enbodinment is formed on the frane 11 of the | ead
frame LF as shown in Fig. 9. Lead franes LF for 5 actual manufacture are in
a multiple structure (e. g., quintuple structure) as shown in Fig. 10.
Next, the ti.e bars A0 are cut off fromthe leads 7; a plating process is
thereafterwBQﬂTSP ¢ I & But er portions 7B of the leads 7; the leads 7

are 10 thereafte Soggéx%;n%tl%r om;the ra%rgeo%lrggg_fd{ gr%dr?gla%e%rl 1 %Légé each of

the outer portio € I'eads i's the

configurati f Wif;ane igd, rErdexafipill | +Wen¢ iGaf igy ation; and
t he support lea nE‘S:ﬁllsjhcut off fromthe Framge) 11 of thé‘ 15 lead frane LF to

conpl et e a SRAHLIIHOMF Y it hbd o B HoMiiny Ritgst in¥dIeeghodth
substantially. As shown in Fig. 9 (sectional view of major parts), a
pluraligy off agvere@idietiprestelirc dont irayiargl suicdrasaroid | guration are
nount ed on a substrate 30 as 20 conponents of an el ectronic device that
constitutesridprAtigine circuit system Each of the sem conductor devices 1 is
mounted on the substrate 30 by electrically connectjing the outer portions
7B of the |eads Znt [9&desf b nfiduse 3EI&$svhdhauiasin emmpsslaglen t he
outer portions 7B of the leads 7 - 36 %VB MAY 2003 r . protrude above a
pl are at ork ¥afoHed FFah dofe £XaPL%re HRNTPENBRUIERELD, the di stance

of e ot SLRBL LA  BERT RS WA GG AN sober aicn reduoes
absor bef by i 0utdr RO S WP 1ike. The resin encapsulant 9
is formed using transfer molding that is suitable for
mass production. Transfer molding is a method of
forming a resin encapsulant by using a molding die
having a pot, runner, entrance gate, cavity and the
15 like and by injecting resin from the pot to the cavity
through the runner and entrance gate under a pressure.
Referring to Figs. 2, 3 and 5, the thickness of
each of the semiconductor chips 2 and 3 is 0.24 mm;
the thickness of the adhesive 5 is 0.01 mm; the
20 thickness of the leads 7 is 0.125 mm; the height from
the principal surface 2A of the semiconductor chip 2
to the top of the wires 8 electrically connecting the
electrode pads 4 of the semiconductor chip 2 and the
inner portions 7A of the leads 7 (loop height) is 0.19

25 mm; the gap between the top of the wires 8 and the top
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As apparent fromthe above description, the first enbodi nent provides the
followng effects. (1) Since there is no tab between the circuit 10 form ng
surface 2X of the sem conductor chip 2 and the circuit form ng surf X003
of the sem conductor chip 3, the distance fromthe circuit form ng surface
2X of the sem conductor chip 2 to the circuit form ng surface 3X of the

sem conductor chip 3 can be reduced 15 to provide the sem conductor device
1 with alowprof ile. (2) Since the support lead 6 is bonded and secured
to the circuit form ng surface 3X of the sem conductor chip 3, the

t hi ckness of the support 20 lead 6 is canceled by the | oop height of the
wires 8, which prevents the support lead 6 fromaffecting the thickness of
the resin SHEFARE A The mesin 2RFaDSEhant el #SeheBp3uMBit tbecan be nmde
thin to provide the sem conductor devi ith w_profile. 25 (3) Since

ce W al
the resin SMREPRESHICD EaH E@ﬁh%d%nga%%“fanﬁ ?tﬁ?n?mptﬂﬁﬁtanducing t he
t hi ckness of the seniconductor chips 2.and 3. [t IS possible to provide | ow
profile seh?%%HW%Efkﬁ ﬂ@VPéggewf?ﬂ %?5ﬂaﬁ?e?ﬁ.£%ﬁ)rggﬁee the resin
encapsul ant_ 9 can e. S thin nf lgut.at kon ,cag be
enpl oyed. (%Bc§ékﬁighéﬁﬁh%ﬁ éé%mﬁ?e%%§§£ %%gf%éguégdgég ?§3d§e2100nductor
chi ps and ﬁ@g t eg.t kgve a small nounting area with the
same s%%raggﬁgg%g tYF €E€(2§¥Tﬂ% %h%ggbﬁof the |l eads 7 can be smal
because the suppoide |l $utfadisask NAie OSypbPr SEEHECcaNE sypaert the
sem conductor chips but also as a |ead to serve as both a power supply | ead
and a referenge tiod etdp adf heawifédBl ead .sHdwd 7dn Sge 1 heciposition of
bondi ng and securing with the support lead 6 is coplanar with the hei ght of
the | eads 7suppektabléadys oéxteérdasaendsy theptwanshertepr sndes 08) The
sem conductor chips 2 and 3 are_stacked 20 in an offset state such that the

back surfaceh®fsemicerinetrmuehsr 2hPPP2ShhE EReeBFRcAEReLor ni ng surface 3X

f th i conducgor_chip 3 in a face-to:f | ationship in which
(28) o0 two i dedhrSHHE s tuube AT H PA-BBIBEFPE FBLBRCA other is

ggcatEd 2S GhQS§ 1Pe OEaREN Ph LHCoE¥Ret O0USESLUER RhathEng 8 MAY 2003 -

back surface of the semiconductor chip 2 of the
circuit forming surface 3X of the semiconductor chip 3
are in a face-to-face relationship in which one (2A)
15 of two sides of the semiconductor chip 2 opposite to
each other is located close to one (3A) of the two
longer sides of the semiconductor chip 3 opposite to
each other and in which the other (2B) of the two
sides of the semiconductor chip 2 is located close to
20 the other (3B) of the two longer sides of the
semiconductor chip 3 opposite to éach other and such
that the distance L1 from the side 2A of the
semiconductor chip 2 to the longer side 3A of the
semiconductor chip 3 is greater than the distance L2

25 from the side 2B of the semiconductor chip 2 to the
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2 8 MAY 2003 r sem conductor chip 3 opposite to each other and in which the
other (2B) of the two sides of the sem conductor chip 2 is |located close to
the other (3B) of the two | onger sides of the seniconductor chip 528 MAY 200
3~opposite to each other and such that the distance L1 fromthe side 2A of
the sem conductor chip 2 to the | onger side 3A of the sem conductor chip 3
is greater than the distance L2 fromthe side 2B of the sem conductor chip
2 to the longer side 3B of the 10 sem conductor chip 3. Since such a
configuration exposes a greater area of the sem conductor chip 3 on the
side of the side 2A of the sem conductor chip 2, workability is inproved in
connecting the wires 8 to the electrode 15 pads 4 provided at the side 3A

of the semeaRAdRCteueChisd o theesendcBRRAILBRNIhiY 3. 12hht asschematic
pl an vi ew of sem conduct or device which is a second enbodi nent of 20 the

invention whiehsahidppaacdrt cifipg esind 8naapssharikddherie dapyved. As
shown in Fig. 12, in a sem conductor device | A of the second enbodi nent,
two types @fenteliscofdiseitorf ran pashppdihter] dad apdritieartsi GBlswetl 6B2 25 are
separately provided for a reference potential - 39 2 8 MaY 2003 (vss)
and a powerthagpphe ddtsaanice Llvds) gresiest ithalny thestddasdtagfce He2 .

sem conductor chip support |ead portions 6B of the first enbodi ment. Such a
confi glrati on maRéscet spedsibcontdgysatins rEPOsESc@ FLRHt@EH i al (vss) 6H1

and the power sup I%protential (vcc gséﬁsinultﬁgfou%%¥ with a comon | ead.
(Third Enb@d'leﬁeﬁtg)t § emjigondugtosh & 3 Platif &49F AF UM conduct or
device which js tg rd enbodi nent of 10.t.he j nvention w.th an upper part
of a resi nsérﬁf@aﬁg‘ulo ntt %&%0@@@5 AL 21’4“1°srtl%? 96t sectional
vievvtakenﬁ{ hg | i i [ "']1’% Figd + ol 3 e e;\__q%e i c sectional
vi ew t aken a_‘%ﬁ’g’eﬁg’ﬁ |crr%§m%%lin% Elh% e As ss,tﬁlomeall n |Cg§é. 13, 14 and
15, the copfdqdunatird ifec ateHHeORAWE Oh @aVittR Hrifcddtudissent
enbodi ment “is basically the sane as those of the first and second
enbodilgent sexcapt the follow ng points. 20 Specifically, when a
sem conductor chip 2 is
A description will now be made with reference to

Fig. 7 (schematic plan view) on lead frames used in a

process of manufacturing the semiconductor device 1.

While a multiple structure is employed for actual lead

15 frames to allow manufacture of a plurality of

semiconductor devices, Fig. 7 shows a region used to

manufacture one semiconductor device for simplicity of

illustration.

As shown in Fig. 7, a lead frame LF has a
20 configuration in which a support lead 6, a plurality

of leads 7 and the like are provided in a region

defined by a frame 11. The plurality of leads 7 are

arranged along four sides of the frame 11. The

support lead 6 is a lead which is integrally formed

25 with suspended lead portions 6A provided between
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stacked on a sem conductor chip 3, the surfaces (back surfaces) of the

sem conduct or chips 2 and 3 opposite to the circuit formng surfaces 2X and
-3X thereof are bonded and secured to each other, and a support Ieaqyfméﬁ .f
bonded and secured to the back surface of the - 40 | sem conduct h?@
3 wth an adhesive 5. Referring to a nethod of manufacturing the

sem conduct or device 1B having such a configuration, in the process of the
manuf acturing method of the 5 first enbodi nent, the back surfaces of the
sem conductor chips 2 and 3 are bonded and secured to each other in a
face-to-face rel ationship, and wre bonding is perfornmed after the back
surface of the sem conductor chip-«3 is bonded and secured to each of 10

sem conduct g, L Po2UPORAL LERHSCEHL 8ednGH8r vl BikbRI1aEGeRIve 5. AL the

wire bondin p, electrode pads 4 on't sem c uctor “chip 2 and inner
portions 74 @ig4 epdgnd §éﬁ_iébﬁ&aegsel EMigo8agpbed WehR Woreiohs 15

thereafter, the device Is Inverted into contact with the heat stage; and
el ectrode ppess 4b&Ps§ hepsgrbeAddciAr acheRtZadngdphbe kaadduhddEe

el ectrically connected with wires 8. Such a configuration provides the sanme
effects 20 g thetérdabofetlesinnbedpbrrtibnandasecontiectieadisant s. (Fourth
Enbodinent) Fig. 16 is a schematic plan view of a sem conductor device
which i3 a &ondrvhiehbbdi innegoated whshi thenfirampewilihtanbgpper part of a

resin 2 8 MAY 2003
supported thereby.

The plurality of leads 7 are each constituted by
an Inner portion 7A encapsulated by the resin
encapsulant 9 and an outer portion 7B exposed from the

10 encapsulant 9 and are connected to each other through
tie bars 10.

The lead frame LF is formed by etching or
pressing a sheet material member made of, for example,
an iron (Fe)-nickel (Ni) type alloy or copper (Cu) or

.15 a copper type alloy to form a predetermined lead
pattern.

A description will now be made with reference to
Figs. 8 through 10 on a method of manufacturing the
semiconductor device 1. Figs. 8A, 8B and 8C are

20 schematic sectional views of the semiconductor device;
Fig. 9 is a schematic plan view of a lead frame with a
resin encapsulant formed thereon; and Fig. 10 is a
schematic plan view of lead frames in a gquituple
structure with resin encapsulants formed thereon.

25 As shown in Fig. 8A, a semiconductor chip 3 is
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- Mm 2 8 MAY 2003 J encapsul ant thereof renoved. Fig. 17 is a schematic
sectional view taken along the line F-F in Fig. 16. Fig. 18 is a st %M@
.sectional viewtaken along the line GGin Fig. 16. 5 As shown in 3@? ,
17 and 18, the configuration of a sem conductor device 40 of the present
enbodi ment is basically the sane as those of ' thefirst and second
enbodi nents except the following points. In Fig. 16, 41 represents package
support 10 | eads which are cut when the package is finally separated from
the lead frame to conplete the sem conductor device 40 in a method of
manuf acturing the sem conductor device 40. Specifically, inner portions 7A
of leads 7 are 15 bonded and secured on to a circuit form ng surface 3X of
a sen condfdirst Feupt@dyian aahesthediage (411 m okeadbafigane | Beis 5 sinmlarly
to sem conductor_ chip support |ead portions 6Bl and 6B2 of a support |ead
6. Such a EdGeguCR the ey ia YRessidd e FrAIAIPNShethengt h of
bondi ng wires for connecting inner poriiqns 7A of |eads 7 provided at '
shorter si f&®SPhide d&ing %{7 c?rﬂci) ¢ Pate %‘b‘fﬁa%‘?lo% tbPechip 2. As a
result, it isS .possj blte t% rﬁéent t he wi re efrcgm b in{%hi nel i ned by
encapsul at i(STFFERT " SR %ﬁqu%ﬁfQE)c BHortI™g R¥Seen the wires
and beiween, 111G 3¢ pondbdRb A9 L& ANEL Ll g Sl £pPRdUCERr chips.
of the semiconductor chip 3.
Next, as shown in Fig. 8B, an adhesive 5 (e.qg.,
a pasty agent) is applied to the circuit forming
surface 3X of the semiconductor chip 3, and a
10 semiconductor chip 2 is bonded on to the same.
Next, as shown in Fig. 8C, the top surface of
the lead frame LF is pressed by and fixed with a frame
pressing member 23; the heat stage 21 is heated to
warm the semiconductor chips 2 and 3; and the inner
15 portions 7A of the leads 7, the semiconductor chip
support lead portions (bus bars) 6B and the electrode
pads 4 on the semiconductor chips 2 and 3 are
respectively electrically connected with wires (e.g.,
Au wires) 8.
20 A resin encapsulant 9 is then formed by resin-
encapsulating the semiconductor chips 2 and 3, the
inner portions of the support lead 6 (the inner
portions of the suspended lead portions 6A and the
support leads 6B in a quadrangular configuration), the

25 inner portions 7A of the leads 7, the wires 8 and the
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By supporting the sem conductor chip 3 at the inner portions 7A of the

| eads 7 provided at the shorter sides of the sem conductor chip 3, the 5
sem conductor chip 3 is supported by the sem conductor chip suppor? @89203
portions 6Bl and 6B2 and the inner portions 7A of the |leads 7 prov % Q
the shorter sides of the sem conductor chip 3 and, as a result, the
possibility of inclination of the sem conductor 10 chips 2 and 3 can be
significantly reduced. Especially, it is possible to reliably prevent the
inclination of the sem conductor chips during nolding. (Fifth Enbodi nent)
Fig. 19 is a schematic plan view of a 15 sem conductor device which is a
fifth enbodi ment of the invention wth an upper part of a resin encapsul ant
t hereof rerbMes. Hhe REirs encapsalmntc iseddmesd us iy ttakets féong the |ine
HHin Fig. 19. Fig. 21 is a schematic sectional view taken along the 20
line I-1 imdldind9. Tharsshamseamideingsict tdewigh Rigoxdingond i gurati on of
a sem conductor device 50 of the fifth enbodinent is basically the sane as:
t hat of thetheufirsentbdimenextepiormedion| bhenfrpnents. of5thesupport

|l ead 51 is used Wiich is a - 43 .2 8 MAY 2003 npdification of the

confi gur at i BPRDFLERE sppdF t SPRER B F 19 hed f odrdar SEARATER . £%ni conduct or

ecurod o RFHEE (RTBERIG S8 PRl 2 TRHCSP AR BEFPEERERt {Ge%een conduct or
chips 2 andq@iﬂ&&l@”s??@@éﬁfg) Sas shown in Fig. 10.

Next, the tie bars 10 are cut off from the leads
7; a plating process is thereafter performed on the
outer portions 7B of the leads 7; the leads 7 are

10 thereafter cut off from the frame 11 of the lead frame
LF; each of the outer portions 7B of the leads 7 is
thereafter molded into a configuration for surface
mounting, e.g., a gull wing configuration; and the
support lead 6 is cut off from the frame 11 of the

15 lead frame LF to complete a semiconductor device 1 as
shown in Figs. 1 through 5 substantially.

As shown in Fig. 9 (sectional view of major
parts), a plurality of semiconductor devices 1 having
such a configuration are mounted on a substrate 30 as

20 components of an electronic device that constitutes a
single circuit system. Each of the semiconductor
devices 1 is mounted on the substrate 30 by
electrically connecting the outer portions 7B of the
leads 7 thereof to wires 31 on the substrate 30.

25 When the outer portions 7B of the leads 7
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The support lead 51 is conprised of suspended |ead portions 51A and the
sem conduct or chip support |ead portions (bus bars) 51H which are
integrally 10 formed fromthe same material. Such a configuration rekes 7003
possi ble to bond the sem conductor chips 2 and 3 to each other and support
t he sem conductor chips 2 and 3 with inproved rigidity. 15 A description
will now be nmade with reference to Figs. 22A 22B and 22C (schematic
sectional views) on a nmethod of nmanufacturing the sem conductor device 50
of the fifth enbodiment. As shown in Fig. 22A, the sem conductor chip 2 20
is first nmounted on a heat stage 24; a lead frane LF is placed on the sane;
a tool 22 4is urged against the sane while being heated; and the back
surface of PERETYERI ég@(}’@ctaorpl(ﬁﬂep ady P& halda®hdthe dmigknesHE) 51B is
bonded to the circuit form ng surface 2X of the 25 sem conductor chip 2. -
44 2 8 Whe Fesimercapsdlandw? /i the gisxamce 1oL Sl OHEREt or chip 3 is

nmounted on a heat stage 25; an adhesive 5 (e., g., a sty agent) is applied
to the cir®IFEIPHSm/By LI 40 FUREGELERE s‘%mld’g:rﬁﬁﬁﬁ%?' c"fﬁ”pg@; i nner 5

portions 7A af |eads 7 of the lead.fra F are placed on the sane; a tool
22 is ur ge&egﬁgﬁﬁsfifﬁ«?ssaﬁ%%u%@b&& :% hlt&?tl&f‘l amtP Byt Mg portions of
the Leads -ban t j j t; faram f sem conduct or
chip 3§vvi tﬁql?ﬁg%agﬁgg}t\%g%%e%og%xﬁt 35“@%%#%%%8‘5?%5 top surface
of the |eagotadmslhg.s pressed by and fixed with a frame pressing nember
23; the heat stage 25 is heated to warmthe sem conductor chips 2 and 3;
and the inner popki appatend firdom kdedabove desteanipmivhictetie chi p 15 support

| ead portions (bus bars) 51B and el ectrode
first embodiment provides the following effects.
(1) Since there is no tab between the circuit

10 forming surface 2X of the semiconductor chip 2 and the
circuit forming surface 3X of the semiconductor chip
3, the distance from the circuit forming surface 2X of
the semiconductor chip 2 to the circuit forming
surface 3X of the semiconductor chip 3 can be reduced

15 to provide the semiconductor device 1 with a low
profile.

(2) Since the support lead 6 is bonded and
secured to the circuit forming surface 3X of the
semiconductor chip 3, the thickness of the support

20 lead 6 is canceled by the loop height of the wires 8;
which prevents the support lead 6 from affecting the
thickness of the resin encapsulant 9. As a result,
the resin encapsulant 9 can be made thin to provide

the semiconductor device 1 with a low profile.

25 (3) Since the resin encapsulant 9 can be made
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pads 4 on the sem conductor chips 2 and 3 are respectively electrically
connected with wires (e. g., Au wires) 8. A resin encapsulant 9 iiﬂ;ﬂ;’@nmm
formed by resin 20 encapsul ating the sem conductor chips 2 and 3, 4 r
portions of the support lead 51 (inner portions of the suspended |ead
portions 51A and the sem conductor chip support |ead portions (bus bars)
51H), inner portions 7A of the leads 7, the wires 8 and the like. The 25
resin encapsulant 9 is fornmed using transfer nolding. - 45 Thus, a
sem conductor device 50 according to the fifth enbodinment is fornmed on a
| ead frame LF as shown in Fig. 9. Next, tie bars 10 connected to the |eads
7 are 5 cut_off fromthe |eads 7;, a

o

X | ati ' h f f d
on outer porPtOALITARYE X u?%%ﬂste?p?ﬁ£é£%%§%0$§2€géfhérZgﬁﬁeﬁegufegf?rnE
f the f .11 of the lead f LE; h_ of t t. 7H of
the'l eads ATEiqonietdE chiPach T oo a 56 Tonrrbifalofo BRokidRace ™ °

ti , . | ' ' ; . ] d 6 i t !
ort 1 rom ¢ e efafile FARfSRRLLEE MeP el WL R URPORELIZEC et or

devi ce 50 as_showyj s FI S+ 1O £48 AN SUDSLEN | bk Ype Liaksi X1

Enbodi ment) Fig. i's a schematic plan v a sem conductor device
which is a eshxh £Mege MBpbe Otonfiguration can be employed.

(5) Semiconductor memory chips may be used as
the semiconductor chips 2 and 3 and may be stacked to
achieve a small mounting area with the same storage
capacity.

10 (6) The number of the leads 7 can be small
because the support lead 6 is used not only to secure
and support the semiconductor chips but also as a lead
to serve as both a power supply lead and a reference
potential D lead (GND lead).

15 (7) Since the position of bonding and securing
with the support lead 6 is coplanar with the height of
the leads 7, workability of the assembly step can be
improved.

(8) The semiconductor chips 2 and 3 are stacked

20 in an offset state such that the back surface of the
semiconductor chip 2 and the circuit forming surface
3X of the semiconductor dhip 3 are in a face-to-face
relationship in which one (2A) of two sides of the
semiconductor chip 2 opposite to each other is located

25 close to one (32) of the two longer sides of the
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the invention wth an upper part of a resin encapsul ant thereof renoved.
Fig. 24 is a schematic 20 sectional view taken along the line J-J in Fi
23. Fig. 25 is a schematic sectional view taken along the |ine RJ(Z&M@€6m3
23. As shown in Figs. 23 and 25, the configuration of a sem conductor
device 60 of the sixth enbodinment 25 is basically the sane as that of the
third enbodi ment 2 8 MAY 2003 f - 46 except the follow ng points. Wen a
sem conductor chip 2 is stacked on a sem conductor chip 3, surfaces (back
surfaces) of the sem conductor chips 2 and 3 opposite to respective 5
circuit formng surfaces 2X and 3X are bonded and secured to each ot her
with an adhesive.5. The stack forned by the sem conductor chips 2 and 3 is
support ed gmigonduertororhi @ oppgs isuppur tedatadb fiieniard is a
nodi fication of the configuration of the sem conductor 10 chip support |ead
6. Specifi edliloh themotdreduct2s) off kheuppor tsidesl pbrthens (bus bars) 61H of
the support |lead 61 are secured to the surfaces (back surfaces) of the '
sem conductsemigensiiczamdBlp@odst tleqarehe yasp e i vke 9®RBEFt fornm ng
surfaces 2X and 3X with the 15 adhesive 5. The support lead 61 is conprised
of suspendddBle&f pdva itHS lPNgem$ 19485 it RREHFORMPLIEPEBLP | ead
portions {hus bars) 61H whi ral ly for mt he sagg mat eri al
o]

h gre inte med fr
20 Suck a CofBRAFHS &P qq"thﬁfosaﬂ !seuchv) i &I"% EnFRBAGuttor chips 2
o 20 g R SR L S SRSy RS i W
ST oo nfdl ek 3K o RENABGRSE R Yot Bolef000 - 47
than the distance L2 from the side 2B of the
semiconductor chip 2 to the longer side 3B of the
10 semiconductor chip 3.
Since such a configuration exposes a greater
area of the semiconductor chip 3 on the side of the
side 2A of the semiconductor chip 2, workability is
improved in connecting the wires 8 to the electrode
15 pads 4 provided at the side 3A of the semiconductor
chip 3.
(Second Embodiment)
Fig. 12 is a schematic plan view of a
semiconductor device which is a second embodiment of
20 the invention with an upper part of a resin
encapsulant thereof removed.
As shown in Fig. 12, in a semiconductor device
1A of the second embodiment, two types of

semiconductor chip support lead portions 6Bl and 6B2

25 are separately provided for a reference potential
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secured to each other with the adhesive 5 according to the sixth

enbodi nent, the back surfaces may be secured to each other using thqB MM’%W?
.sem conductor chip support 5 lead 61 by sinply putting themin contact w
each other w thout using the adhesive 5. A description will now be nade
with reference to Figs. 26A, 268, 26C and 26D (schematic sectional views)
on a nethod of manufacturing the sem conductor 10 device 60 of the sixth
enbodi ment. Figs. 26A, 26H and 26C are schematic sectional views taken
along the line K-Kin Fig. 23, and Fig. 26D is a schematic sectional view
taken along the line J-J in Fig. 23. As shown in Fig. 26A, the

sem conductor chip 2 15 is first nounted on a heat stage 26; sem conductor

chi p supporitydsgadifprd igdifed Mipa ?otfe]d?cﬁl a( V& C fivelyyp support

| ead 61 of a Lead franme LF is placed on the sane; a tool 22 is urged

agai nst t he iy@adtut e el sniaiattanciipe ansgostiriese of the 20

sem conduct or chip | ead support |ead portions (bus bars) 61H is bonded to -
the circui tpdryidny airdficehe )t infstt FembsehinenuctSachcld p 2. Next, as shown
in Fig. 26B, the sem conductor chip 3 is nounted on anot her heat stage 27;
the 25 adheminfiduxatipn makestit peaaible tpplsedthe reéferenge 7 8 MAY
2003 surface (back surface) of the sem conductor chip 3 opposite to the

ci rcui t5 f orpAtRNSAY adES BX; 6B hand rfhe PR IS URPINCRItORtLAL seni conduct or

chip 2 ogposite to the circuit fg{nin, surface 2X:Ls Qlaced S on the sane;
and the seni¥SndRRors - Y| poriIYIRR (bR bars) 61B of the |ead

frame LF an(jrﬁi'lnc?rzmbodiment)

!

Fig. 13 is a schematic plan view of a
semiconductor device which is a third embodiment of

10 the invention with an upper part of a resin
encapsulant thereof removed. Fig. 14 is a schematic
sectional view taken along the line D-D in Fig. 13.
Fig. 15 is a schematic sectional view taken along the
line E-E in Fig. 13.

15 As shown in Figs. 13, 14 and 15, the

| configuration of a semiconductor device 1B of the
present embodiment is basically the same as those of
the first and second embodiments except the followiling
points.

20 Specifically, when a semiconductor chip 2 is
stacked on a semiconductor chip 3, the surfaces (back
surfaces) of the semiconductor chips 2 and 3 opposite
to the circuit forming surfaces 2X and 3X thereof are
bonded and secured to each other, and a support lead 6

25 is bonded and secured to the back surface of the
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portions 7A of leads 7 are placed on the sane and are urged by the tool 22
to be bonded and secured. As shown in Fig. 26C, the top surface of “;gg%m
| ead frame LF of the stack formed by bondi ng and securing surfaces %k
surfaces) of the sem conductor chips 2 and 3 opposite to the respective
circuit formng surfaces thereof to each other is pressed with a franme
pressing nmenber 23 to secure the sem conductor 15 chip support |ead
portions (bus bars) 61B and the inner portions 7A of the Leads 7; the heat
stage 27 is heated to warmthe sem conductor chips 2 and 3; and the inner
portions 7A of the leads 7, the sem conductor chip support |ead portions
(bus bars) 20 61H and electrode pads 4 on the first sem conductor chip 2
are respectsamigomdectst cehiy sowpentan adhbésiieeS.(e.g., Au wires) 8.
Next, as shown in Fig. 26D, the stack formed by the sem conductor chips 2
and 3 is inverteRafemrindget@5a abevkodestrnordfactpringhthkat the

sem conductor chip - 49 2 8 MAY Z003 3 is |ocated upward; the back '
surface of s¢emiterduereredevrice $Bchavdngi suchha readiguxatignessi ng nenber
23; a heat stage 28 is heated to warmthe sem conductor chips 2 and 3; and
i nner portibhstiya BFoceseaas whesmanvbagher sRIcReLShedppsr thitead porti ons

bus bars) 61B and el ectrode ds, 4 on the sem canductor chip 3 are
Eespect?vél§1E?EC?T?%§}$?nEonEg8tQacgﬁFHr Fes P%.S.F Au mﬁrgs) 8.

semiconductor chips 2 and 3 are bonded and secured to
each other in a face-to-face relationship, and wire
bonding is performed after the back surface of the
semiconductor chip 3 is bonded and secured to each of

10 semiconductor chip support leads 6Bl and 6B2 with the
adhesive 5.

At the wire bonding step, electrode pads 4 on
the semiconductor chip 2 énd inner portions 7A of
leads 7 are electrically connected with wires 8;

15 thereafter, the device is inverted into contact with
the heat stage; and electrode pads 4 on the
semiconductor chip 3 and the leads 7 are electrically
connected with wires 8.

Such a configuration provides the same effects

20 as in the above-described first and second
embodiments.

(Fourth Embodiment)

Fig. 16 is a schematic plan view of a

semiconductor device which is a fourth embodiment of

25 the invention with an upper part of a resin
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Deep recesses 28A are provided on both sides of 10 the heat stage 28 in
order to prevent the sem conductor chip 3 and wires 8 from contacti ng}1 each
.other at this step. Aresin encapsulant 9 is then forned by 28 MAY 2003
resi nencapsul ati ng the sem conductor chips 2 and 3, the 15 inner portions
of the sem conductor chip support |ead 61 (inner portions of the suspended
| ead portions 61A and the sem conductor chip support |ead portions (bus
bars) 61B), inner portions 7A of the leads 7, the wires 8 and the |ike. The
resin encapsulant 9 is 20 forned using transfer nolding. Thus, a

sem conductor device 60 according to the sixth enbodinment is fornmed on a

| ead frame LF as shown in Fi& 9. (Seventh En&gdi,ment) Fig.»27 is a
schemati c FNGRBFUARNGf thens rﬁe(‘,‘lﬂg{(ﬁﬁlct of L8evitde Ifhifc FSGhEMR & ent h

enbodi nent of -, 50 .2 B MAY 20Q3 the.inventi ith an upper part of a
resin encaf&RtdnPah ¥hEst SRR\ &dons 3:.1“‘2 Hne %n'sgcl:mh’é'haf’r%' sggti onal view
taken along,.the.jine L-L in Fig 27 .F g 29 e ic sectional view
t aken al ond %te lg % né lﬂ%%“ﬁatglcg.?sefflo%’salsﬁ’&m% ?tna%%}brs?f%gt l?%ugh 29, the
configurati Ofn m duct or device 70 of the seventh enbodiment is
basi cal | y t]‘r%'er}lesac;rrgs 3’? tiﬁ%] ocst't he fifth enbodi ment except the follow ng

points.s 10 A senizgoRfMeHON nCHiRys2 13, Shiacked am a i conductor chip 3; a
surface (back surface) of the sem conductor chip 2 opposite to a circuit

form ng surdagmghxdtieomedf i sativrltidaror dewité {Orat ngheur face 3X of

t he sem conductor chip 3 with a resin 15 encapsulating material (resin 9A

of a resin perecegrsulembiodimeantt ersp dsesd aaide bdteverane aawl thegei ebnduct or chip

support lead 71 is bonded and secured to the circuit form ng surfaces 2X

and 3X of tthe ridgisdctande saafnchriRaddmertisyexcentd the Helowingport | ead

71 is conprised of suspended Ieatil gorti ons 71A and the sem conductor chip
7

support | e®RPIrt ohR FRGs B&rsPl7IBPRASERTSr B2CHAGSH SURPY G med from t he
e comtuctara Be S B S ol T padntbE B D003
separated from the lead frame to complete the
semiconductor device 40 in a method of manufacturing
the semiconductor device 40.
Specifically, inner portions 7A of leads 7 are
15 bonded and secured on to a circuit forming surface 3X
| of a semiconductor chip 3 with an adhesive (film or
coating layer) 5 similarly to semiconductor chip
support lead portions 6Bl and 6B2 of a support lead 6.
Such a configuration makes it possible to reduce
20 the length of bonding wires for connecting inner
portions 7A of leads 7 provided at shorter sides of
the semiconductor chip 3 to the semiconductor chip 2.
As a result, it is possible to prevent the wires from
being inclined by encapsulating region during molding

25 to cause shorting between the wires and between the
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J encapsul ating material interposed therebetween w thout using any adhesive
on the surfaces of the chips facing each other. This makes it possi?hqm?%
.prevent any crack attributable to thernmal expansi on caused by heat 003
generated when the sem conductor device is subjected to a refl ow process
and when the device operates. A description will now be made wth reference
to Figs. 30A, 30B and 30C (schematic sectional views) on a nethod of

manuf acturi ng the sem conductor device 70 10 of the seventh enbodi nent. As
shown in Fig. 30A, the sem conductor chip 2 is first nounted on a heat
stage 24; a lead frame LF is placed on the sane; and a tool 22 is urged
agai nst the same while being heated to bond and secure the 15 back surface
of the senmWigitguaner tdie Fenimeadudtesd gdis-ons (bus bars) 71B of the

sem conductor chip support lead 71 to the circuit formng surface 2X of the
sem conduct or chBY SVRPCK tdRdadhesisedisonduetor; Chdiphwh 3t 1. 30B, the

SRR A R T SR A St i L
em conduct or__chip 3;, and tool .22 i agaipst_t he sane while bein
?leat ed tch) S (r%érgr?d'dﬁ?pp%t' Pﬁiehese%lrﬁocr%d?\d u%rcc?[g?cr&% :ozg’svﬁlﬁ\ t?\e 25 | e
sem conduct ChJ riy d ead .7 ﬁiib?b 5 MAY 2003
is for%ed is%’m%ﬁyé%ﬁ%%glﬁq?c?d(lb%c uré%)%?%{%%%ﬁé%%%%ﬁ tictor chi p

2 opposi t e di d k& fdr@itle P HBAG MY feH0e 2l 16187 effq agle t ign &t cui t

form ng surface 3X of the sem conductor chip 3 face each other 5 with a gap
9B bet ween gdiamondd 7120 JORtheANkaRC U ridicled it i sHopfeteads 7 on to

the circuit formng
sides of the semiconductor chip 3 and, as a result,
the possibility of inclination of the semiconductor
10 chips 2 and 3 can be significantly reduced.
Especially, it is possible to reliably prevent the
inclination of the semiconductor chips during molding.
(Fifth Embodiment)
Fig. 19 is a schematic plan view of a
15 semiconductor device which is a fifth embodiment of
the invention with an upper part of a resin
encapsulant thereof removed. Fig. 20 is a schematic
sectional view taken along the line H-H in Fig. 19.
Fig. 21 is a schematic sectional view taken along the
20 line I-I in Fig. 19.
As shown in Figs. 19 through 21, the
configuration of a semiconductor device 50 of the
fifth embodiment is basically the same as that of the

fourth embodiment except the following points.

25 A support lead 51 is used which is a
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surface 3X of the sem conductor chip 3 with the adhe$ive 5. As shown in

Fig. 30C, the top surface of the 10 lead franme LF is pressed with a Brﬁve
pressi ng nenber 23; the heat stage 25 is heated to secure the i nner 28 M

2003

portions 7A of the lead 7; electrode pads 4 on each of the sem conductor
chips 2 and 3 and the inner portions 7A of the leads 7 are electrically
connected through 15 conductive wires 8. Next, the sem conductor chips 2
and 3, the wires 8 and the inner portions 7A of the leads 7 are
encapsul ated with resin to forma resin encapsulant 9. The resin

encapsulant 9 is formed using transfer 20 nol di ng. Thus,

a seni conduct or

e shown 1 HoBeg e 8L1bR; BACHAEEBRRAERER DY o1 e s Bhedh D an vl ow o

a 25 sem conguctgp stksgh\églﬁsﬁﬁiggpéo S$URNLOngEbR: TERY

. . . | _a resin enca
removed. Fignood2el $e8dSpBeRBbhS $8a5! 882k )VEeY baKehealRii)

2003 ,. the riavention w u par

of - 53 2 8 MAY
Bsulant t her eof
dhe line NNinN

Fig. 30. Fig."33 is a schematic sectional view taken along the 5 line P-P
in Fig. 3l1e48 showke BeEuged 8 threugh #drmihg cuiifayatioramd a

sem conductor device 80 of the eighth enbodinent is basically the sane as
that of thex of respective semiconductor chips 2 and 3 with an

adhesive 5.

The support lead 51 is comprised of suspended

! lead portions 51A and the semiconductor chip support

lead portions (bus bars) 51B which are integrally

10 formed from the same material.

Such a confiquration makes it possible to bond

the semiconductor chips 2 and 3 to each other

and

support the semiconductor chips 2 and 3 with improved

rigidity.

15 A description will now be made with reference to

Figs. 22A, 22B and 22C (schematic sectional views) on

a method of manufacturing the semiconductor device 50

of the fifth embodiment.

As shown in Fig. 22A, the semiconductor

chip 2

20 is first mounted on a heat stage 24; a lead frame LF

is placed on the same; a tool 22 is urged against the

same while being heated; and the back surface

semiconductor chip support lead portions (bus

of the

bars)

51B is bonded to the circuit forming surface 2X of the

25 semiconductor chip 2.
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si xt h enbodi nent except the follow ng points. 10 When a sem conductor chip
2 is stacked on a sem conductor chip 3, surfaces (back surfaces) 2Y and 3Y
of the respective sem conductor chips 2 and 3 opposite to circuit fqgrmynii]
surfaces 2X and 3X thereof are put in a face-to-face relationship with each
15 other, and a sem conductor chip support lead SI is used to stack them
wth a gap between them Sem conductor chip support |ead portions (bus
bars) 81B of the sem conductor chip support |ead 81 are bonded and secured
to the circuit formng surface 2X 20 of the sem conductor chip 2 and the
surface (back surface) 3Y of the sem conductor chip 3 opposite to the
circuit formng surface 3X with an adhesive 5. The support lead 81 is

conpri sed of suspPexded ase&hopar tinoXsgs1 A 28hd thee SRIHQUNRRAE chip support
25 lead portions (bus bars) 81B which are integrally - 54 2 g MAY 2003
formed fromhife Isdfe Meandi@dion W theatudFage i @ Adesivend conduct or
chips 2 and 3 are secured into a stack wth resin of a resin encapsul ant 9'

i nt er posed (feSreed BRSHRAIRR) JS AP RS V6P tthe surfaces of the
sem conductor_chi ps,_2 and acl each other. .This makes it _possible to
prevent anﬁ&%&?p gtutr;‘i%ﬁ?t 233{ eoft o@}%}rer%lréorm{euxcpta%%icorhl%a et BYT heat

gener ated . m r i i } 0, r process ZO
and vvh%n t#&%@%&eﬁpgﬁp&gﬁ 7dce!)§ﬁértﬁget i%n%ﬂﬁ%\%'%eaﬁ%oéi%mg%vﬁ ref erence

to Figs. 344 t3Bsadtsc andRAD (B GhenBiddd SRidimhe! c1véd e¥dne Obn &1 8t hod of

manuf act uring the sem conductor device 80 of the eighth enbodi ment.
being heated; and bonding portions of the leads are

bonded to the circuit forming surface 3X of the
semiconductor chip 3 with the adhesive 5.

10 Next, as shown in Fig. 22C, the top surface of
the lead frame LF is pressed by and fixed with a frame
pressing member 23; the heat stage 25 is heated to
warm the semiconductor chips 2 and 3; and the inner
portions 7A of the leads 7, the semiconductor chip

15 support lead portions (bus bars) 51B and electrode
pads 4 on the semiconductor chips 2 and 3 are
respectively electrically connected with wires (e.g.,
Au wires) 8.

A resin encapsulant 9 is then formed by resin-

20 encapsulating the semiconductor chips 2 and 3, inner
portions of the support lead 51 (inner portions of the
suspended lead portions 51A and the semiconductor chip
support lead portions (bus bars) 51B), inner portions
7A of the leads 7, the wires 8 and the like. The

25 resin encapsulant 9 is formed using transfer molding.
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15 As shown in Fig. 34A, the sem conductor chip 2 is first nmounted on a
heat stage 26; a lead frame LF is placed on the sane; and a tool 22 is
urged agai nst the sane while being heated to bond and secure the badkMAY 2003
surface of the sem conductor chip support | ead 20 portions (bus bars) 81B
of the sem conductor chip support lead 81 to the circuit formng surface 2X
of the sem conductor chip 2 with the adhesive 5. Next, as shown in Fig.

34B, the sem conductor chip 3 is nounted on a heat stage 27 separate from
the 25 heat stage 26; the adhesive 5 (e.g., a pasty agent) is - 55 2 8
MAY 2003 r applied to the surface (back surface) 3Y of the sem conductor
chip 3 opposite to the circuit form ng surface 3X thereof; the lead frame-~
LF i s pl acethus tehe smimonduntahealawviste 230 j acepringgee nthet idfthne while 5
bei ng heated to support the sem conductor chips by bonding and securing
them wi t h tembossimethdietfrrned Prwperad | BRNSILE R% $hevYnalBt ack is
formed in which a gap 9B is fornmed between the surface (back surface) 2Y of
t he senicoHﬂUitd%'chip 2 opposite to the circuit 10 form ng surface 2X

th f dth f (back 3Y. th j duct hip 3
bpposite 1o the STt 1% HASS W, HRAE S U] TS CHFEBhalCTER chip 3 and
tob d i i f 7 t back f 3Y
of the bem SOndii o4 R HALE 7/ fepLintls BLGs I AT H o7 Sae
the top Surg 5 Hd Pl LA AL A L&uﬁér%&?@f&'n%‘" 78 8¢f ERE®1RLESSI NY

menber 23; neat stage 27 is heated to warmt sem conductor chips 2
and 3; and f{hecHeNesaddr1 i O terdh Piet heut e@fls Fromheneegkramaductor chip

support |ead portions (bus bars) 81B and el ectrode pads 4 on the
11 of the lead frame LF; each of the outer portions 7B
of the leads 7 is thereafter molded into a
10 configuration for surface mounting, e.g., a gull wing
configuration; and the support lead 6 is cut off from
the frame 11 of the lead frame LF to complete a
semiconductor device 50 as shown in Figs. 19 through
21 substantially.
15 (Sixth Embodiment)

Fig. 23 is a schematic plan view of a
semiconductor device which is a sixth embodiment of
the invention with an upper part of a rgsin
encapsulant thereof removed. Fig. 24 is a schematic

20 sectional view taken along the line J-J in Fig. 23.
Fig. 25 is a schematic sectional view taken along the
line K-K in Fig. 23.
As shown in Figs. 23 and 25, the configuration

of a semiconductor device 60 of the sixth embodiment

25 is basically the same as that of the third embodiment
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sem conductor chip 2 are electrically connected using wires (e.g., Au
wires) 8 Next, as shown in Fig. 34D, the stack forned by 25 the

sem conductor chips 2 and 3 is inverted after the - 56 step shgyg &P
Fig. 34C such that the sem conductor chip 3 is |ocated upward, M 2003
surface of the lead frane LF is secured to a heat stage 28 with the | ead
frame pressing nenber 23; the heat stage 28 is heated 5 to warmthe

sem conductor chips 2 and 3; and inner portions 7A of |eads 7,

sem conductor chip support |ead portions (bus bars) 81B and el ectrode pads
4 on the 'sem conductor chip 3 are respectively electrically connected with
wres (e.g., Au mﬁres) 8. 10 Deep recesses 28A are provided on both sides

of the heat n rfvent the sem conductor chip 3 and wires
8 fronlcontéé%lng each 6€%er eé(ﬁ | S step. A resin encapsulant 9 is then

formed by resin %e@ﬁ%%fé&ll@dﬂﬁ:éﬂﬁer @ @Q@tﬂa%@%@ and 3, the inner
uct or [

portions of the sem con p support | ead 81 (inner portions of the

suspended |sea qdu s &y pne, tdier fefid £ ofliek OsuehdPeSYPHOr thbead
portions (bus bars) 81B), inner portions 7A of the leads 7, the 20 wires 8

and the |i lgemidundwestor erteigps W eamd B | cpfas itesl mlrngspecaﬂﬁrer nmol di ng.
Thus, a sem conductor device 80 according to the fifth enbodinent is forned
on a | dad foiamitr forminywsurfates 2X qmnd ih Eneoedmded)ard Fig. 35 is a
schematic plan view of a 2 8 MAY Z003 - 57
secured to each other with an adhesive 5. The stack
formed by the semiconductor chips 2 and 3 is supported
using a semiconductor chip support lead 61 which is a
modification of the configuration of the semiconductor
10 chip support lead 6. Specifically, semiconductor chip
support lead portions (bus bars) 61B of the support
lead 61 are secured to the surfaces (back surfaces) of
the semiconductor chips 2 and 3 opposite to the
respective circuit forming surfaces 2X and 3X with the
15 adhesive 5.
| The support lead 61 is comprised of suspended
lead portions 61A and the semiconductor chip support
lead portions (bus bars) 61B which are integrally
formed from the same material.
20 Such a configuration makes it possible to bond
the semiconductor chips 2 and 3 to each other and
support the semiconductor chips 2 and 3 with improved
rigidity.
While the surfaces (back surfaces) of the

25 semiconductor chips 2 and 3 opposite to the respective
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2 B MAY 2003 sem conductor device which is a ninth enbodi nent of the
invention with an upper part of a resin encapsul ant thereof renoved. Fig.
.36 is a schematic sectional view taken along the line QQin Fig. i& P 1
Fig. 37 is a schematic sectional view taken along the line RR in HA 5@.
Fig. 38 is a schematic sectional view taken along the line S-S in Fig. 35.
Fig. 39 is a schematic plan view of a part of Fig. 35. Fig. 40 is a
schematic plan view of a part of Fig. 35. Fig. 10 41 is an enlarged
schematic sectional view of a part of Fig. 35. As shown in Figs. 35 through
38, a sem conductor device 100 of the present enbodinent is forned by

Ki . : i ' hi 110,
e conduct It ity Tt Wik tdesd, Ay 3 B Forted af b

sem conductor ¢ sem conduct or chip) y and by

encapsul at ié&#ﬁr%%me%@}fi%ﬁﬁ 3{1'@}? kD b slikle VW t_{b@mfs%irj,g echesin

encapsul ant 1 he sem con ips 110 and 112 are d 20 with \

di fferent plyaneg iSivieentY indit divRNL16)s B khdds Gl Ba0skShired ,
configurations. In the present enbodi nent, the sem conductor chip 110 is

fornied in b S oty iHiR e emfawndrenmt echip 2uppore 7. 21 mm  and
t he sem conductor chip 112 is fornmed in a 25 rectangul ar configuration of,
for exanpl ddad T roy X% imflfy putd 38y mvhenfdin exantpiet whth edchhe

semn conductor chips 110 and 112 is prinmarily conprised of a sem conduct or
substrat e rfdheniwigihapte wsing fheigdhemives Jultiple 5 wiring | ayer formed
by staking a plurality of insulating |ayers and mjriqgﬁéayers on a circuit

forming surface & YEFCLEERHIhiddoaiiRg MAde FLERREPrBPect i on

fil final_ prot i il t.h | tipl i ri L . Th
e conductAIso 28 p 20 RrT AL CFaTismATTe HaetioRaly| " ZaX N (T
EEPROM ( el eeid fHaldy aer&SaPA&_@fF%gm?@%&fﬁdtﬁ@' YelBODANUcELECUI t

referred to"as ™flash nenory’ or ‘eXanple, the sem conductor chip 110
i ncor poy at &few COYJ Y £ HHE W LxE 10T eSBH fxddd NY Fils MeXEN Y L8 GdHd in 15 the

sem conductor chip 112.
26C are schematic sectional views taken along the line
K-K in Fig. 23, and Fig. 26D is a schematic sectional
view taken along the line J-J in Fig. 23.
As shown in Fig. 26A, the semiconductor chip 2
15 is first mounted on a heat stage 26; semiconductor
chip support lead portions (bus bars) 61B of a
semiconductor chip support lead 61 of a lead frame LF
is placed on the same; a tool 22 is urged against the
same while being heated; and the back surface of the
20 semiconductor chip lead support lead portions (bus
bars) 61B is bonded to the circuit forming surface 2X
of the semiconductor chip 2.
Next, as shown in Fig. 26B, the semiconductor

chip 3 is mounted on another heat stage 27; the

25 adhesive 5 (e.g., a pasty agent) is applied to the
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A plurality of electrode pads (bonding pads) 111 are fornmed on a circuit
formng surface Il OX which is one of principal surfaces (first and s& on?
princi pal surfaces) of the seniconductor chip 110 opposite to 20 eacH8 MAY 200
other. Each of the plurality of electrode pads 111 is fornmed on the

uppernost wiring layer of the nmultiple wring | ayer of the sem conductor
chip 110. The uppernost wiring layer is covered by the surface protection
filmformed thereon, and the surface 25 protection filmis formed with
bondi ng holes for 2 8 MaY 2003 - 59 J exposing the surface of the

el ectrode pads 111. A plurality of electrode pads (bondi ng pads) 113 are
formed on a circuit formng surface 112X which is one of principal surfaces
(first and sedawe prbawk mirfacry felt dad)e ofenigondustendekipr3chip 112
opposite to each other. Each of the plurality of electrode pads 113 is
formed on tdppasdge rtosttive re iy idy cfotingeshifacel B Ehag | ayer of the
sem conductor chip 112. The uppernost wiring |layer is covered by the
surface 10 SHRASR | RS I STHIERTRY Qhr® S eBifPRRECERF f 8B&PpPot ection film

is formed with bonding hol es, for. ex osing t he urfagﬁ of the ehectrode pads
113. The plQREASHYR JfO Rt T Hee? Pads AT A 2 4t 37 Qetf | 1P oPFBGF%gr oups of

pads. sho in Fig. 39 .the 15 el 2 A1) ] fi group of
pads alragz artanysy “nea%(il d@x%fs%rﬁb&ftﬁ%%?og?&?%% %%%gcs)?{'eiéla es of the
sem conduct I 1 I [ dherphRet£,.pdenRadanetl in a
second gro 6%§ﬂprgsds(]§%% g%;g@foﬁftﬁigg%e of t he ot he? (_1188) of 20 the
two opposi tgy st (s Ofa tHE PENRS ONdaEs Op1 £6ed JdOtRé09gmeNgnai deell0B. The
el ectrode pads 111 in a third group of pads are arranged on the side of one
(1100) of tiegedrBy Nig to®l OPPOoss tive shewded t dmed sedesredat neet the sides

110A and 110B) of the 25 sem conductor chip 110 along the side 110C. The 2
8 MAY 2003 As shown in Fig. 26C, the top surface of the

10 lead frame LF of the stack formed by bonding and
securing surfaces (back surfaces) of the semiconductor
chips 2 and 3 opposite to the respective circuit
forming surfaces thereof to each other is pressed with
a frame pressing member 23 to secure the semiconductor

15 chip support lead portions (bus bars) 61B and the
inner portions 7A of the leads 7; the heat stage 27 is
heated to warm the semiconductor chips 2 and 3; and
the inner portions 7A of the leads 7, the
semiconductor chip support lead portions (bus bars)

20 61B and electrode pads 4 on the first semiconductor
chip 2 are respectively electrically connected with
wires (e.g., Au wires) 8.

Next, as shown in Fig. 26D, the stack formed by
the semiconductor chips 2 and 3 is inverted after the

25 above-described step such that the semiconductor chip
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arranged on the side of the other

2 8 MAY 2003 el ectrode pads 11Z in a fourth group of pads are
(110D) of the renmaining two opposite

. sides of the sem conductor chip 110 along the side 110D. 5 The pIurqmuMmem

el ectrode pads 113 are divided into two groups of pads.

The el ectrode pads

113 in a first group of pads are arranged on the side of one (112A) of the
two opposite | onger sides of the sem conductor chip 112 along the | onger
side 112A. 10 The el ectrode pads 113 in a second group of pads are arranged
on the side of the other (112B) of the two opposite |onger sides of the

~sem conductor chip 112 along the |onger side 112H As shown in Figs.
-through 38,

princi pal

formed with a quadrangular surface configuration.

35

the 15 sem conductor chip 110 is provided on the surface of the

seni conduchoh schbpatdd (awhpd ;! RRebBGkKSULFFaRl HRY tMY Qleds the other
surface (second principal surface) of the sem conductor chip 110.

In the pregegheefiPodsmeaturbhiewsen eheduehar felame bedssimy provided on the
circuit formng surface 112X of the sem conductor chip 112 facing the back:
surface 1llfp¥mbert b8;sanheatdgthge Qi3 islheatEde tesiarmerstepsul ant 117 is

In the present 25

enbodi nent semlieondsctogncapgs| antands 3f;oamdd innelr portdbns 7A SHAY 2003

5

10

15

20

25

leads 7, semiconductor chip support lead portions (bus
bars) 61B and electrode pads 4 on the semiconductor
chip 3 are respectively electrically connected with
wires (e.g., Au wires) 8.

Deep recesses 28A are provided on both sides of
the heat stage 28 in order to prevent the
semiconductor chip 3 and wires 8 from contacting each
other at this step.

A resin encapsulant 9 is then formed by resin-
encapsulating the semiconductor chips 2 and 3, the
inner portions of the semiconductor chip support lead
61 (inner portions of the suspended lead portions 61A
and the semiconductor chip support lead portions (bus
bars) 61B), inner portions 7A of the leads 7, the
wires 8 and the like. The resin encapsulant 9 is
formed using transfer molding. Thus, a semiconductor
device 60 according to the sixth embodiment is formed
on a lead frame LF as shown in Fig. 9.

(Seventh Embodiment)
Fig. 27 is a schematic plan view of a

semiconductor device which is a seventh embodiment of
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rectangul ar surface configuration of, for exanple, 20 mm X 14 nm The resin
encapsul ant 117 is fornmed using transfer nolding suitable for mass
production simlarly to the above-descri bed enbodi nents. 5 A pIurdi&&Wm*zm3
| eads 101 are provi ded outside the outer periphery of the sem conduct or
chip 110 such that they are arranged along two each | onger and shorter
sides of the resin encapsulant 117 opposite to each other. Each of the
plurality of leads 101 10 extends in and out the resin encapsulant 117 and
has a configuration consisting of an inner portion 101A | ocated inside the
resin encapsul ant 117 and an outer portion | A B~l ocated outside the
encapsul ant 117. The outer position of each of the plurality of |eads 101
15 i s bent taed inwkdédonntvd thnanofupperf paetnointa Imednconfi gurati ons, e.g.

a gull wing type lead configuration. As shown in Figs. 35, 36 and 38, inner
portions okencepdslan? sherebdctremoxiedy cBhgecB8disoaebedbemadd 20 pads 111
on the sem conductor chip 110 through conductive wires 116. A plurality of:
| eads 102 sestjopaild¥deputakea ademdofthehd isiedds 11 10 Big oudh- 110D of the
sem conductor chip ,110. As shown in Figs. .35 and 37, inner portions of 25

| eads 1D3 &HE -eRdcifi @aSrRedgiisc S&F HoNéile i3 Rl 21w thai13 on the
seniconduchg: Chiﬁullz Lhrogﬂh conductive wres 116. A plurality of |eads
103 aré pr dviFed~tutdi §é¢9%acH -of the two | onger sides 112A and 112B of the
sem conduct or chi 5; wWn LN EiLgs. 35 an 9, leads 104 are forned
such that they a?g %ﬁ?garéﬁsﬁﬁgﬁ'azpeggE%égha?BVngggaportions t hereof. One
| ead 104 i $gyQyudad ot Sirde eam cRhdudd ot Ry kDA ange 140D of the

sem conductor chip 110, and two | eads 104 are provided 10 outside the side

110B of theesnithoReBbRdGIMedRi Asl Has ithg lyeathel Gares 43 andedk et ween the
ends of the inner portions of the |eads 102 and 103 and the sem conduct or
chip 110 ardheeftidmdis etnbosiimenin éxicleptodther fiodrliophisry mdintse. sem conduct or
chip 110. In the 15 present enbodi nent, the |l ead 105 includes a first
porti @@ | ocated dusemdeopductomgehipi de is13ARagkech®nsaéni conductor chip 112,
a second portion |located outside the ot her | onger side 112H of the

sem conductSE™IGRNFUEEST §hll 3d FoSEESR S G G WERE } HRE sER® conduct or
hip 112 t S t ide.110 f t ) . ip 110 d f th
ch'b112 o e Uhe o 4,00 o s emeapaicon shyg g ane 2 [

portion ext S con e'%ide 110D of

the sem condiicdle o Rnkklo BANGRJIGE RY d T AL Mo the first,
third and fourth 25 portions of the lead 105. 2 8 MAY 2003 -7 63

surface 3X of the semiconductor chip 3 with a resin
15 encapsulating material (resin 9A of a resin
encapsulant 9) interposed therebetween; and a
semiconductor chip support lead 71 is bonded and
secured to the circuit forming surfaces 2X and 3X of
the respective semiconductor chips 2 and 3. The
20 support lead 71 is comprised of suspended lead
portions 71A and the semiconductor chip support lead
portions (bus bars) 71B which are integrally formed
from the same material.
With such a configuration, the stack is formed

25 by the semiconductor chips 2 and 3 with a resin
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2 8 MAY 2003 The inner portions of the | eads 104 and the Lead 10S are
electrically connected to el ectrode pads for power supply (el ectrode pads
.for fixed potential) anong the plurality of electrode pads 111 formed on 5
the circuit forming surface 110X of the sem conductor chip 110 thrdiffAY 2003
conductive wres 116 and are further electrically connected to el ectrode
pads for power supply anong the plurality of el ectrode pads 113 forned on
the circuit form ng surface 112X of the 10 sem conductor chip 112 through
conductive wires 116. That is, the | eads 104 and 105 are used as |eads for
power supply (leads for fixed potential). In the present enbodi nent, the
i nner portions of the |eads 104 and the | ead 105 are electrically connected
to 15 el ectrode pads for reference potential whose potential is fixed at a
ref erence grtapsuldting mateHia) imberposedetherebdtwpeadswidhopdwer supply.
Most of the plurality of |eads 102 are used as signal Leads, and the rest
of the | eatsln@any cadkedive or peResusippey PEaBiBe epépst ifasdingpot enti al
| eads whose potential is fixed at .an operational potential (e.g., 5 V) or
ref erence SRARMIRLT t e Jdsis MK Y ROSAIRLR i 19 RFSYRREsAMY3 are used as

[ | | eads, dth t.of _the |eads 103 d ly 25
leads. - 6FACK ARARISRBRETHY TRSHERL| BRREPOFORORSUSRSL Y MSAT 105 are

ot p B5 A EERA e LG oth Lok BaR R0 HEVERE TGl e e e
used also a5 2 é‘PP%tsz:ﬁg?&@H&%ﬂgﬁdthéaéé)riéer oPHRRREI.Ng the

sem conduct or chip exanpl e, a bonding tape~106 having a
three-layer structde£cFBytdén USELL | lowhbe hmb@edivieh! a¥eesenede tof pol yi m de
type thernoplastic resin are provided on both principal 10 surfaces

(princi pal Fsgst aZes, oppBsahe BOCepsbhemhieiy sécaibaad xaeersgf opol yi ni de
type resin, although this is not limting the invention. Anong the
plurality afméehod af2mansfabbwning Fhgssesgcandugyort Heviisedd Orovi ded
outside the side 15 110C of the sem conductor chip 110 and the | eads

provi Hed ovfsthe $eEeBFReenROBBENthe seni conductor chip 110, i.e., the

| eads provi ded the shorter. si 112C and 112D.of . the sem gonductor chip
112 are provideg£%u% oYﬂafnt%%glﬁﬁi?'p ?i% %l?ﬂ8?88F°£o°§&Ptia||y overl ap

the circui < fofpiponSURtEGCoA18%00ht stage 24; a lead frame LF

is placed on the same; and a tool 22 is urged against

the same while being heated to bond and secure the
.15 back surface of the semiconductor chip support lead
portions (bus bars) 71B of the semiconductor chip
support lead 71 to the circuit forming surface 2X of
the semiconductor chip 2 with an adhesive 5.
Next, as shown in Fig. 30B, the semiconductor
20 chip 3 is mounted on a heat stage 25; the adhesive 5
and a pasty agent are applied to the circuit forming
surface 3X of the semiconductor chip 3; and the tool
22 is urged against the same while‘being heated to
secure and support the semiconductor chips with the

25 semiconductor chip support lead 71 such that a stack
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t he sem conductor chip 112 outside the sem conductor chip 110, and the ends
of the inner portions are bonded and secured to the circuit form ng surface
112X of the sem conductor chip 112 with a bonding tape 106. 25 That @ﬂﬂY?M@
| eads 102 provi ded outside the side I10OC - 65. J of the sem condu

chip 110 and the | eads provi ded outside the side 110D of the sem conductor
chip 110 are al so used as support |eads for supporting the sem conductor
¢hip 112. 5 As shown in Fig. 39, the sem conductor chip 110 is provided on
the circuit form ng surface 112X of the sem conductor chip 112 such that
the side 110A is |located on the side of the |onger side 112A of the

sem conduct or chip 112 and such that the side 110B is 10 | ocated on the

si de of thes|fogeed sinlewliZlB oliet swer fzoe c pbalckt surfacp)122. ofthe nunber of
the el ectrode pads 111 provided on the side of the sides 110A and 110S of

t he seni coulleicsemictngudidr i shipa? | eppeshivethe hheabeircfhithe el ectrode pads
111 provided on the side 15 of the sides 110C and 110D of the sem conduct or
chip 110. fomming suhfacen?¥obbieceof amdpthel1oirmditifoaméngt acked with the

back surface 110Y of the sem conductor chlg 110_and the circuit formng
surface 1199 EACE heX s@fii EBRISBREFORANGEAL 2ChAP o3 1 HREEt BaERcOthGT

relatlonsh W th eac? ot her such that the s% a of .the sem conductor chip
110 al%ng FR 12 292! PP hURBRr tRem Yt FRdROPAdE"F18SGPESpr ovi ded are

| ocat ed on,the_si he, | opng des_of .t h e 112

Si nce such* 39%5n?g§ura %oﬁAng ege?ﬁépgs%?ng ?géng§%ﬁ$9 ggfm&%@p

MAY 2003 rsgyfscéhﬁf nb'fb%eOéeﬁlbéoh&éééofoéﬁiﬁdaOuEéhdﬁhEhe | onger si des o
t he sem conduct or 2, I's possible to suppress any increase in the
di mensi on Q&hé§§V56ﬂ1C0ndUCt0r device in the direction of the 5 | onger

sides of the sem conductor chip 112.
As shown in Fig. 30C, the top surface of the

10 lead frame LF is pressed with a frame pressing member
23; the heat stage 25 1s heated to secure the inner
portions 7A of the lead 7; electrode pads 4 on each of
the semiconductor chips 2 and 3 and the inner portions
75 of the leads 7 are electrically connected through

15 conductive wires 8.

Next, the semiconductor chips 2 and 3, the wires
8 and the inner portions 7A of the leads 7 are
encapsulated with resin to form a resin encapsulant 9.
The resin encapsulant 9 is formed using transfer

20 molding. Thus, a semiconductor device 70 according to
the seventh embodiment is formed on a lead frame LF as
shown in Fig. 9.

(Eighth Embodiment)
Fig. 31 is a schematic plan view of a

25 semiconductor device which is an seventh embodiment of
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Further, since the nunber of the wires 116 at the | onger sides of the

sem conductor chip 112 can be reduced, it is possible to prevent shorting
between the wires attributable to a flow of resin during the 10 fornﬁ&iﬁﬁ
of the resin encapsul ant. The sem conductor chip 112 of the prese&ﬁ 3
enbodi nent has a two-side pad structure in which the el ectrode pads 113 are
arranged along the two | onger sides thereof. Wen the el ectrode pads of the
15 sem conductor chip is arranged al ong one side thereof as in the

sem conductor chip 3 of the first enbodi ment, the two sem conductor chips
are preferably stacked such that the side having the smallest nunber of

el ectrode pads 111 anong the four sides of the 20 sem conductor chip 110 is

| ocated to red_r._hggp%gggl%fgtthh%nsggip%g?%gl&ohﬁry’e&%% al ong whi ch the pads

are arranged. e exten ectrode pads 113 of the

sem conduckacapBliRaht? cnsieh A renot@l .| OHigli 99 HEPLOKERMR W exibl ity in

. h .
routing the - ea at extendS outside the outer periphery of

the seni coR@dueli®hathivl el k2t ¥1oME tHRTIGHRAULHPrif FFR{ 1125 The
sem conductor chips 110 and 112 are stacked 5 such that The back surface

110Y of thejgamigonguat echeffiat ikl Gevtdond aiietditakex MIGn§UERha@ce 112X of
the sem conductor chip 112 face each other. In such a confd.guration, the
| oop hei ghtlimfe ®R@ inr #igll@1whi ch el ectrically connect the el ectrode pads
| 13 on the 10 sem conductor chip 112 and the | eads 103 can be cancel ed by
t he thi ckness of Ashehowni donddgsser 3dhitpreugh W3i.citheakes it possible to
formthe resin encapsulant 1Z7 with a thickness snmaller than that in the
case wher eiG®PEHEIFASR o8y Ofa de £ FrL AL OLe ABRAIADrOEHF PR 110 and 112
face each ot.her

e, 20D Un SRR 95 B0 QU S e el copligLor i o
sem conductyqe§Nlehnbla ¥y Ak dgts Wil 1233 1A S d AR 114, As shown in
10 When a semiconductor chip 2 is stacked on a
semiconductor chip 3, surfaces (back surfaces) 2Y and
3Y of the respective semiconductor chips 2 and 3
opposite to circuit forming surfaces 2X and 3X thereof
are put in a face-to-face relationship with each
15 other, and a semiconductor chip support lead 81 is
used to stack them with a gap between them.
Semiconductor chip support lead portions (bus bars)
81B of the semiconductor chip support lead 81 are
bonded and secured to the circuit forming surface 2X
20 of the semiconductor chip 2 and the surface (back
surface) 3Y of the semiconductor chip 3 opposite to
the circuit forming surface 3X with an adhesive 5.
The support lead 81 is comprised of suspended

lead portions 81lA and the semiconductor chip support

25 lead portions (bus bars) 81B which are integrally
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20 Fig. 41, for exanple, a bonding tape 114 having a three-layer structure
is used in which bonding |ayers |114B nade of polyimde type thernoplastic
resin and thernosetting resin are provided on both sides of a base %%ﬁﬁNZNB
made of polyimde type resin, although this 25 is not limting the
invention. 2 g MAY Z003 - 68 2 8 MAY 2003 As shown in Figs. 35 through
38, the sem conductor chips 110 and 112, the inner portions of the
plurality of leads 101, the wires 116, the |l eads 107 and the like are
encapsul ated with the resin 5 encapsulant 117. One lead 107 is provided at
each of the four corners of the resin encapsulant 117. The | eads 107 are
provided to support the resin encapsulant on a frane of a lead franme in a
process of: nufacturing a sem conductqr device. 10 A sem conductor device
100 havi ng d; EBWfF%&réF@@hW%? ‘actured using a manufacturing

tilizi - f s Lacly t I bed di ts.
The confiour at i oo EREMI BadCPEARE BF oRs sPRdshiRNER (A Bs. T hot be

described LhJYf & RCCRUNTL iintoSUPSIAR Alilon L SRME: a8 Lopsg Of the | ead

frames used I n the above-descri bed enbodi nents except that e lead pattern

is slightleriddsenent. oA idReepdRldobatdern B die wiRdewe tis {gGerence to 20
Figs. 42 through 48 on the nmanufacture of the sem conductor deéevice |00.

Figs. 42A aify Adhesdhenan edld wurfatdy aife the wdngomduetopf a first
sem conduct or wafer used to manufacture the sem conductor device. Figs. 42A
and 42B ar emips 2sanandt ifacilngn esichwodiiera schEas i makest ianal view of - 69
possible to prevent any crack attributable to thermal
expénsion caused by heat generated when the
semiconductor device is subjected to a reflow process
10 and when the device operates.
A description will now be made with reference to
Figs. 34A, 34B, 34C and 34D (schematic sectional
views) on a method of manufacturing the semiconductor
device 80 of the eighth embodiment.
.15 As shown in Fig. 34A, the semiconductor chip 2
is first mounted on a heat stage 26; a lead frame LF
is placed on the same; and a tool 22 is urged against
the same while being heated to bond and secure the
back surface of the semiconductor chip support lead
20 portions (bus bars) 81B of the semiconductor chip
support lead 81 to the circuit forming surface 2X of
the semiconductor chip 2 with the adhesive 5.
Next, as shown in Fig. 34B, the semiconductor

chip 3 is mounted on a heat stage 27 separate from the

25 heat stage 26; the adhesive 5 (e.g., a pasty agent) 1is
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Z 8 MAY 2003 J the sane, respectively. Figs. 43A and 43B schematically
illustrate a configuration of a second sem conductor wafer used to

-manuf acture the sem conductor device. Figs. 43A and 43B are a 5 schematic
plan view and a schematic sectional view of the sane, respectively.]§kys2003
44 through 48 are schematic sectional views for explaining the manufacture
of the sem conductor device. First, sem conductor wafers, e.g., a first 10
sem conduct or waf er (sem conductor substrate) 120 and a second

sem conduct or wafer (sem conductor substrate) 130 made of single crystal
silicon having a thickness on the order of 720 Nm are provided. Referring
to the first sem conductor wafer 120, .15 sem conductor el enents, an
insulating layer, a wiring |layer, electrode pads 111, a surface protection

film bondRBELASHe$Cathe Fanface dbadiostedantla 1Y %P8 orming surface

120X of the first sem conductaqor wafer, 120 tq forma plurality of chip
form ng re§PBASORSRCI® SRRy I ARRCSHS 1] T %Féplr?"erfgc??“{?‘?cui ts forned

th in the f f i X, Ref [ . d i d
e o1 130, SUBRES e (O Ao e TR R g TEAA ot oY | RBC ayer
| ectrod 113, t I fj | dth
i ke are fOARRd oy T A A2 A A o din VA B e WA FRe N second

e oA A S iR e s dla e e 002 T
a matrix. Bhadiny alnd sefurgg them with the semiconductor chip
! support lead 81 such that a stack is formed in which a
gap 9B is formed between the surface (back surface) 2Y
of the semiconductor chip 2 opposite to the circuit
10 forming surface 2X thereof and the surface (back
surface) 3Y of the semiconductor chip 3 opposite to
the circuit forming surface 3X of the semiconductor
chip 3 and to bond and secure inner portions 7A of
leads 7 on to the back surface 3Y of the semiconductor
.15 chip 3 with the adhesive 5.
As shown in Fig. 34C, the top surface of the
lead frame LF is pressed with a frame pressing member
23; the heat stage 27 is heated to warm the
semiconductor chips 2 and 3; and the inner portions 7A
20 of the leads 7, the semiconductor chip support lead
portions (bus bars) 81B and electrode pads 4 on the
semiconductor chip 2 are electrically connected using
wires (e.g., Au wires) 8.
Next, as shown in Fig. 34D, the stack formed by

25 the semiconductor chips 2 and 3 is inverted after the
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5 formng regions 121 are spaced fromeach other with dicing regions
(cutting regions) 122 for cutting the first sem conductor wafer 120
interposed. The plurality of chip forming regions 131 are spaced frgomyedgh
other with dicing regions (cutting regions) 132 10 for cutting the second
sem conductor wafer 130 interposed. The steps up to this point are shown in
Figs. 42A, 42B, 43A and 43B. As shown in Fig. 44A, a back surface 120Y of
the first sem conductor wafer 120 opposite to the circuit 15 form ng
surface 120X is ground to reduce the thickness of the sane. A back surface
130Y of the second sem conductor wafer 130 opposite to the circuit forniing
surface 130X is ground to reduce the thickness of the sane. In the present

Chi cknose BFeRnBioD. 45 Fis- Kéfgssgéﬁi e B BB i gt e 114
| s appliede chip! gejbackesyLha G gY el BEck! GRl 3l candyel gloipl er 120.

The bondi ng |rst nounti ng the

sen conductfeama 8rMYY 2003red’%o a aeatwaggoaswfl% $2Q ardde bonding
tape 114 which is greater than the plane size of the first sem conductor
waf er 120, rgppeyppgsshfngbnesbag apethédheher eablyer 28siikd heated

t her no- conpressi on bonding and thereafter cutting the 5 bonding tape 114
al ong she tonwamm thet bemficoatiusenrcohdpst @r andf 8r; AA@d, ianidrough this is
not limting the invention. The bonding tape 114 is not applied to the' back
surface 13p9yrgfionRe’decéndesdni ZondepicPnAarErr130iplGuppeiondi ng tape 114
is preferably applied before the first sem conductor wafer 120 is divided
into i ndi vigadi PSERLEBRALERSEr PERFYsBR. BndleéQCtSPth@aﬁﬁaée‘U¥ t he

duct f hE that if th I ft th
e S S N apvﬁdeagi REEP Aol LeBRR A AR or chi s
112, the ngggggcgg up ?Eﬁ &?r g ﬁe dwlgggﬁa%es fromthat in the case
er Pa sSev hun

of the waf esulting in a conpl i cat ed
procesg which adgeegerycakbest 3sAhgrauptbiridaadososbrn2gifesshawn in Fig.
44C, the first sem conductor wafer 120 is then attached to an aci hesive
| ayer of atfliechegtsbeayel2d andortber eaf peeyvesnite ttieci Nng regi ons 122 of the
sem conduct or wafer 12C and the bondi ng

semiconductor chip 3 and wires 8 from contacting each

other at this step.
A resin encapsulant 9 is then formed by resin-
15 encapsulating the semiconductor chips 2 and 3, the
inner portions of the semiconductor chip support lead
81 (inner portions of the suspended lead portions 81A
and the semiconductor chip support lead portions (bus
bars) 81B), inner portions 72 of the leads 7, the
20 wires 8 and the like. The resin encapsulant 9 is
formed using transfer molding. Thus, a semiconductor
device B0 according to the fifth embodiment is formed
on a lead frame LF as shown in Fig. 7.
(Ninth Embodiment)

25 Fig. 35 is a schematic plan view of a
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tape 114 are diced using a dicing apparatus as shown 25 in Fig. 44D. As a
result, sem c~:~ductor chips 110 are 72 _. J fornmed which have a contro
circuit, electrode pads 111 and the like formed on the circuit forrfifnaY 2003
surface 110X thereof and to which the bonding tape 114 is applied on the
back surface 110Y thereof. The second 5 sem conductor wafer 130 is then
attached to an adhesive |ayer of a dicing sheet and, thereafter, the dicing
regions 132 of the sem conductor wafer 130 are diced using a dicing
apparatus. As a result, sem conductor chips 112 are fornmed which have a
menory 10 circuit, electrode pads 113 and the |ike formed on the circuit
formng surface 112X thereef and which are formed with a plane size greater

than that of the sem _conduct.or chi.ps 110.. At. this step, since.the bonding
tape |14 i§eW&88“§§c39ra €§Fﬁb&@lﬁ§téfi£ qﬁﬂ%&ﬂe@bﬁéiqqﬁpéﬂ%strate nmade
of silicon,,th Lconduct or fer n easily. diced. Further, since
t he bondi nahFagé’%%%ggé‘ E’ilé:z‘d aﬁ%agﬁgev%?%?ﬁhgligeamﬁi%n ctor wafer 120, it is
possible t | G rﬁ# t ched W ;e jext.er .20 size of the
seniconduc%gpgkgpggﬂglg%éa5|?@. égafkniggﬂdug?oﬁgcﬁi§E§f§%#§%then bonded
and secur edek-@ idnheaditaRkela ot theaamB mndideisepigomniict or chip 112

are bonded and secured by bondi ng and securing the | eads 102 provi ded at
the 255shortigr. Si7dds 212G han thilt2[Beaft iidnalseniaonthikémraXdng thé MY Z003
line R-R in Fig. 35. Fig. 38 is a schematic sectional
view taken along the line S-S in Fig. 35. Fig. 39 is
a schematic plan view of a part of Fig. 35. Fig. 40
is a schematic plan view of a part of Fig. 35. Fig.
10 41 is an enlarged schematic sectional view of a part
of Fig. 35.

As shown in Figs. 35 through 38, a semiconductor
device 100 of the present embodiment is formed by
stacking a semiconductor chip (first semiconductor

15 chip) 110, a semiconductor chip (second semiconductor
chip) 112 vertically and by encapsulating the
semiconductor chips 110 and 112 with a single resin
encapsulant 117.

The semiconductor chips 110 and 112 are formed

20 with different plane sizes (outline dimensions) and in
guadrangular configurations. In the present
embodiment, the semiconductor chip 110 is formed in a
square configuration of, for example, 7.21 mm X 7.21
mm, and the semiconductor chip 112 is formed in a

25 rectangular configuration of, for example 11.59 mm X

- 58 =



- 73 2 B MAY 2003 .112 to the circuit form ng surface 112X of the

sem conduct or chip 112. As shown in Fig. 45, the bondi ng and securzFﬂ1Pf
the | eads 102 and sem conductor chip 112 is carried out by positio 6 gWH
t he sem conductor chip 112 on a heat stage 141, thereafter positioning the
ends of the inner portions of the | eads 102 at the shorter sides of the
circuit formng surface 112X of the sem conductor chip 112 through the
bondi ng tape 106 and thereafter perform ng 10 t hern~o-conpressi on bondi ng
of the ends of the inner portions of the |eads 102 with a bondi ng tool 140.
At this step, the branch | ead portions of the |ead 105 are al so subjected
to therno-conpression bonding to be bonded and secured to the circuit
formng sugfagemd.l2X 15 of the sem conductor chip |12 through the bondi ng
tape 106, although not shown in detail. At this step, the sem conductor
chip 112 is supRod ezkamplee exaid ¢f atiee tsemimdndhetbeadhip821 1Bext, the
sem conductor chip 110 is bonded and 20 secured to the sem conductor chip
112. As shamah 1h2 Fg.prBnaxhky boonpngseddo £ eaus emgcohdubeogeni conduct or
chips 112 and 170 is carried out_ by positioning the sem conductor chip 110
on the senfehstnrtermade fi1vingta ?ﬁh?t@hesbbhﬁPﬁg fapaltiplgpplied to the

back 25 surface 110Y of the sen conduct or %g io faces the - ?4 2 8
MAY 2003 JWEF+RFi taYSF nfomedr PAcRt 258G o PHRIR&AF¥oRduct or chip 112 and

b f h b h d hip 110
Wi hg a neHVBH BEHI thYBET 303 YREFLA[ LBPSTS G0 EnCeleLa ine |
sem Conducﬁc%nﬁ Psddfad g SHPefkl g 980{58&{8?‘1 gﬁég%att@ QUaN o the | eads

102, and the se conduc chip onded and secured to

sen1conducs@ffﬁeéppééeecﬂb@ﬁ fﬁlmskEsﬁagagbo@éctmense&nﬁgnQ@&h@m.chlps 110
and 112 is supported by the 10 lead frame, it is possible to elimnate tabs

(di e pads)téoceuppothe telsepleonduthgr lapeps. The seniconduetos chips 112
and 110 may alternatively be bonded and secured by applying a pasty
adhesl@e tohipelt2rin¢orporateg sumemoryl1dixcuitibetge ,s@m2éénduct or chip

112 to forma bonding | a ger t hereon and g perform ng therno-conpression
bondi ng of MPiE BBRR ?%Fréﬁﬁblilﬁrﬁﬁé +8f PEPITABRAPAL, rsddce t he

adhesive is_normall lled usin I poi_ng, i cation nmethod, the
Pondi ng 1 ayBIT1 BoppEef yEs6Et S REORRREN: For 771 hFCRRBSBOBAEH 0 var | ati on of
the For example, the semiconductor chip 110 incorporates a

control circuit for controlling the memory circuit in
15 the semiconductor chip 112. ‘

A plurality of electrode pads (bonding pads) 111
are formed on a circuit forming surface 110X which is
one of principal surfaces (first and second principal
surfaces) of the semiconductor chip 110 opposite to

20 each other. Each of the plurality of electrode pads
111 is formed on the uppermost wiring layer of the
multiple wiring layer of the semiconductor chip 110.
The uppermost wiring layer is covered by the surface

protection film formed thereon, and the surface

25 protection film is formed with bonding holes for
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anount of application. An ununiformthickness of the bonding | ayer

i ncreases the inclination of the sem conductor chip 110 relative to the
.circuit formng surface 112X of the sem conductor chip 112. A great 25

i nclination of the sem conductor chip 110 increases - 75 the risiioil0d
poor connection between the el ectrode pads 111 on the sem conductor chip
110 and the wires at a subsequent w re bonding step. An ununiformthickness
of the bonding layer increases the ratio of the part 5 of adhesive that
cones out fromthe periphery of the sem conductor chip 112 when the

sem conductor chip 112 is subjected to~t herno-conpression bonding. Since
this, increases the possibility of overflow of the adhesive on to the
circuit foerpaogisgrtftheestitiXcef ofhéheOedenicrodeupds dlilp 110, the risk of
poor connection between the el ectrode pads 111 on the sem conductor chip
110 and the wired piuratitused. elactredprpadat (bAnddngepadsthhdl3

sem conductor chips 110 and 112 are bonded and secured using a 15 bondi ng
film114. sracéormedt ARcRnEIECYL Lt BOIXPIAGi AYTLRLR iizxcalrhlsgﬂ dgide nore

uni form conpared to.a bonging | ayer far.ned bg appl yi ng an adhesive, it is
possi bl e t 8R€uPpr BEINEARALNEPFHACRSN (& SET 3PHe SEERTELRFIOFHPhi p 110 and
t he anpunt _of _overfl g 20 t he adhesi ve. . The m_conducgt or_ chip 110 is
proviggd sﬁBﬁf?ﬁgf)tﬁg gL&esz6ﬁ°8g“F% rs&%%@oﬁgchgpoéﬁi T is I ocated
toward the g i.de i cLer i such that the
side 110B Skepthggkfco%%%é;§$ é@gcﬁgg}%¥89#5$?o%ggggr%é§a ggfhe ot her

| onger sidg;3128 2oBnMAYoa00Be upPermost8w¥RYnd0q3yelr It t3fum conduct or
chip 112. J Next, electrical connection is madé using the conductive wres
116 bet weepullbgpekentirodg pagerldbt ehet Bemievndartest @highipm2110 and the

| ead i nner portions 5 102, between the el ectrode pads 113 of the

sem conducTbe cpppridatamdring ilager psrcovesedf byhéehecadsr fE@3 bet ween t he
el ectrode pads 111 and 113 of ' the respective sem conductor chips 110 and
112 ah8 t hBrPiREL1pdr Eildms formede thez@eny 02 ngn ¢ Nse SHEERAehe

protection film is formed with bonding holes for
exposing the surface of the electrode pads 113.
The plurality of electrode pads 1ll1 are divided
into four groups of pads. As shown in Fig. 39, the
15 electrode pads 111 in a first group of pads are
arranged on the side of one (110A) of two opposite
sides of the semiconductor chip 110 along the side
110A. The electrode pads 111 in a second group of
pads are arranged on the sidé of the other (110B) of
20 the two opposite sides of the semiconductor chip 110
along the side 110B. The electrode pads 111 in a
third group of pads are arranged on the side of one
(110C) of the remaining two opposite sides (the sides
that meet the sides 110A and 110B) of the

25 semiconductor chip 110 along the side 110C. The
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10 el ectrode pads 111 and 113 of the respective sem conductor chips 110 and
112 and the Lead 105. As shown in Fig. 47, the electrical connection using
the wires 116 is carried out while the | eads 101, 102, 103 and 104 P@ﬂN(2W3
pressed and secured with a franme pressing 15 nenber 145 and a heat Stage
143 is heated. For exanple, gold wires are used as the wires 116. For
exanple, the wires 116 are connected using ball bonding which is

t her zno- conpr essi on bondi ng acconpani ed by ultrasonic vibration. 20 At this
step, since the ends of the inner portions of the | eads 102 provided at the
two ,horter sides 112C and 112D of the sem conductor chip i-112 are | ocated
above the circuit form ng surface 112P_ of the sem conductor chip 112, it
is possible _to reduce the 25 length of the wires 116 for electrically

conn?ct i ngelegrrode pagsyaylodes & HOULTeIToHR i Yn PSS 1| eads 102 and

Seni conducRFEDHEY 10 e Baed e SaA (g Wk Soriinduct o ohi p 112,
110 and t hd RIS 5, SREBA TS R adteaire § TR R ThEPs ks ¢
possi bl e tqjﬁpgﬁ%ﬁéiI@gﬁﬁgggﬂqgghLon bet ween the el ectrode pads 111 on the

sem conductor e wres 116. 10 Since the sem conductor chip

110 isgprovided pel b@u&%@i@‘?ﬂ@lﬁc@fe&&io@é%ﬁd& tih 3 herdascke sgedace 110Y of
t he sem conductor chip 110 and the circuit form ng surface 112X of the

seni conductigitechive Hkdupacioty peatth otrher eliettiradeopaidsl 4 1t iprgluct wire
connection to 15 electrically connect the el ectrode pads 111 on the

sem (conductﬂ]'rrscmiqrohbo cihpadse dmaderrEiygethdmitthe coidect £ ooneo
electrically connect the el ectrode pads 113 on the sem conductor chip 112
and the | eddsl2P03 oft Ghee twewppasite longer sides of the

semiconductor chip 112 along the longer side 112A.

10 The electrode pads 113 in a second group of pads are
arranged on the side of the other (112B) of the two
opposite longer sides of the semiconductor chip 112
along the longer side 112B.

As shown in Figs. 35 through 38, the
. 15 semiconductor chip 110 is provided on the surface of
the semiconductor chip 112 facing the back surface
, 110Y which is the other principal surface (second
principal surface) of the semiconductor chip 110. 1In
the present embodiment, the semiconductor chip 110 is

20 provided on the circuit forming surface 112X of the
semiconductor chip 112 facing the back surface 110Y of
the semiconductor chip 110.

The resin encapsulant 117 is formed with a
quadrangular surface configuration. In the present

25 embodiment, the resin encapsulant is formed with a
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20 Next, as shown in Fig. 48, the lead frane is positioned between an upper
die 150A and a lower die 150B of a nolding die 150 of a transfer nol ding
apparatus. At this tine, the sem conductor chips 110 and 112, the ipmpm/ﬂma
portions of the |eads 101, 102, 103 25 and 104, the |lead 105, the |eads
107, the wires 116 - 78 and the like are located in a cavity 151 forned
by he upper die 150A and | ower die 150B. The resin encapsulant 117 is
formed by injecting fluidic resin froma pot of the nolding die 150 5
through a runner and an entrance gate into the cavity 151 under a pressure.
The sem conductor chips 110 and 112, the inner portions of the |eads 101,
102, 103 and Z04,,the lead 105, the |eads 107, the wires 116 and the like

are encapsekgd .ia.rrh%urrg%ic'% %%%%H?ﬁg%?eig}p_o]flj-fd:zore%% ,g,zs(gfmgtype

t hernosetting resin is us whi ch i wi th a pheno

agent, Si|hﬁpﬁﬁlﬁuﬁﬁﬁr,TﬁefEEEQﬁ_éﬁéabbﬁlhhk?llhbik,fb&&eﬁi%sgﬁﬁﬁ connect ed
to the leads 101 are cut; a plating process is thereafter perforned on 15

the outer peahisFey abldied eadtaZil fidie naexdprbducdiord hereafter cut off
fromthe frame of the lead frane; the outer portions of the | eads 101 are

t her eaf t er simidadlynte ahe eaboverdeguwrdibedn erbad isnarftace nounting, e.g., a
gull wing configuration; and the 20 leads 107 are cut off fromthe frane of
the ledd frane td pinphdtisyaofedieedsdidlopreeproy itizel asitshigdn in Figs. 35
t hrough 38 substantially. Chips (Si chips) can remain at the periphery of

t he back siheagatexr Peri@hamyercd FhauSEHFRIICERT SR heSwattk surface
neet) of at%ear{i ct%nductor chip divided 2 8 MAYC%O 3 -79

ey are arranged along two ea onger and
| shorter sides of the resin encapsulant 117 opposite to
each other. Each of the plurality of leads 101
10 extends in and out the resin encapsulant 117 and has a
configuration consisting of an inner portion 101A
located inside the resin encapsulant 117 and an outer
portion 101B located outside the encapsulant 117. The
outer position of each of the plurality of leads 101
15 i1s bent and molded into one of surface mount lead
configurations, e.g., a gull wing type lead
configufation.
As shown in Figs. 35, 36 and 38, inner portions
of leads 102 are electrically connected to electrode
20 pads 111 on the semiconductor chip 110 through
conductive wires 116. A plurality of leads 102 are
provided outside each of the sides 110A through 110D
of the semiconductor chip 110.

As shown in Figs. 35 and 37, inner portions of

23 leads 103 are electrically connected to electrode pads
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2 8 MAY 2003 through dicing as a result of inconplete separation. This can
result in problens such as fall of such chips which have stuck to the

.periphery of the back surface of an upper sem conductor chip upon %éhﬁ @55
sem conductor chip, which causes damage on the | ower seniconductoﬂ 'Sﬁ e
to the chips. According to the present enbodi ment, since the sem conductcr
chip 110 is fornmed by dicing the sem conductor wafer 120 and bondi ng tape
114 with the bonding tape 114 applied to 10 the back surface of the

sem conduct or wafer 120, any chip remaining on the periphery of the back
surface of the sem conductor chip 110 as a result of inconplete separation
is held in place by the bonding tape 114. It is therefore possible to

D a1 f "R, £heThdmiLahbl0gaeTchig 229 ERPANGHOECRALRLIVE On i ch the

sem conduc S ace riptron | "now be made with

reference 10 EL01149 Q0 @ (Faf hiddasho ealsk (stopiagal e apparat us)

i ncorporating a sem conductor device 100 of 20 the esent enbodi nent. Fig.

49 is a schgprtie Bhan ¥eevhal tdoCionged. sfgeshowal Bnfli 912490, CF card
160 is primarily conprised of a circuit board 161, a connector 163 and a

senm conductpe gemieend@8tofhenspnigcenductor device 25 100 is mounted on one
principal surface of the wiring _ g0 _ 2 9 MAY 2003 board 161. In the
sem comduct or dekscehd®f, ihheigbecBfodrd 39, leads 104 are
formed such that they are integral with a lead 105 at
inner portions thereof. One lead 104 is provided
outside each of the sides 110A and 110D of the
semiconductor chip 110, and two leads 104 are provided
10 outside the side 110B of the semiconductor chip 110.
The lead 105 is provided between the ends of the inner
portions of the leads 102 and 103 and the
semiconductor chip 110 and extends to surround the
outer periphery of the semiconductor chip 110. 1In the
15 present embodiment, the lead 105 includes a first
portion located outside one longer side 112A of the
semiconductor chip 112, a second portion located
outside the other longer side 112B of the
semiconductor chip 112, a third portion extending on
20 the semiconductor chip 112 outside the side 110C of
the semiconductor chip 110 and a fourth portion
extending on the semiconductor chip 112 outside the
side 110D of the semiconductor chip 110. Branch lead

portions branch from the first, third and fourth

25 portions of the lead 105.
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'pads for power supply of the sem conductor chip 110 and the el ectrode pads
for power supply of the 5 sem conductor chip 112 are electrically connected
to each other through the |l eads 101 (104) inside the resin encapsqQigathy 70037.
The el ectrode pads for signals of the sem conductor chip 110 and the

el ectrode pads for signals of the sem conductor chip 112 are not 10
electrically connected inside the resin encapsulant 117. It is therefore
necessary to electrically connect the el ectrode pads for signals of the
sem conductor chip 110 and the el ectrode pads for signals of the

sem conductor chip 112. According to 15 the present enbodi nent, the |eads
101 (102) electrically connected to the el ectrode pads for signals on the
sem conductor chip 110 and the |eads 101 (103), electrically connected to
the el ectrode pad8ef dPR&ryRRTEigRSt RE §£‘ﬁi 8ﬁ(ﬁﬂﬁct®r4 c,aﬁﬁdp‘ﬁl/% 1a‘?raec(fZO

el ectricall)y. _connected . through wires 162 forned qn the wring board 161.
Cbvi ousl y, 'OPeAEA @Q‘Iec&frfr?@& 'Yoﬁ%e\ﬁé&z‘il t%er%%eef%of?ﬁ Rafgsz)g%d the | eads.,
101 (103) is d I re cessary. { sem conduct or

devi ce 100 FSH h%u%g’l&i \rIYiQenge %gbr i‘% H#é}séu::ﬁ%%agdn;%n%rh%laa rd systemcan r
- 81 2 29Q3 Nfd Oy e d Wt RieS idd¥HEL SEM £t devi ce 100.
The size o%nﬁ%}é CH cgtigu%gn e sfﬁall er than F{%fat IISI;l a case erein a

seni copductigfe Ga\iceE thay iy SIFfaerduaion dithe b asiathdhereon and a 5
sem conduct or device having a sem conductor chip 112 | oaded thereon are
mount ed on chiwd Niloc thasruhl @bnddye talvec twiires |1 € e dragfufehéeads 101
(102) electrically connected to the el ectro~3e pads for signals on the

sem conductedrectiriigally aahndwteaddds el@ctiPHy 18)s dartpdwat |y connect ed
to the electrode pads for signals on the sem conductor ch:~p 112 through

the wires FOPRGY t3eng rihgy irgn of--edegiineds Raffere? of the

sem conduct or device 100 can be sjnpl.ified, and the nunper. of the wres 116
can be reddEFReIrAs (FlEI 5 Y g‘g&“& é‘{"i;aatﬁ%v]irst)?@( soggi%ductor devi ces
100 wit.h hi . ctiVvity. . eSGr V. (e~ nbodi nent
provi &tgs th%q'flo q%c@)@“vfncﬁlté)sll e l@étslsﬁ ?%zlo?'%gl g'teb%c@iocr#d{t}g? B)P‘ cefﬁeghrgt) i s bonded
and 20 secuiifft 1iQ ! RS UdA6e 103 W 90N LU ULLLTaLhiddd 2edaci ng the

back surface of the 110Y of the sem conductor chip 110. The inner portions
of he | eadpchiEr puppided PdadsheEdnVE isderl tpytexitdiesl Y12 agtse 112D of the

sem conductor chip 112 anong the | eads 102 25 electrically connected to the
el ectrode prBEsent] empodigient, i NN rtHosemMEdHRICk®adshi p 110
through the wires 116 are bonded and secured to the surface of the

sem conductidt* @it e Fard f 3 e S &die Sdricilet 1 IPRACEeR &ni conduct or
chip ]lJSO 5elsc=jc % eucphacf‘s Ctoonrf ir.%"frearteincc):ne aploltoevr\ﬁ:faaf hwr%cset hpeotential
is fixed at a reference potential (e.g., 0 V) among
the electrode pads for power supply.
Most of the plurality of leads 102 are used as
signal leads, and the rest of the leads 102 are used
20 as power supply leads, operational potential leads
whose potential is fixed at an operational potential
(e.g., 5 V) or reference potential leads. Most of the
plurality of leads 103 are used as signal leads, and
the rest of the leads 103 are used as power supply

25 leads.
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"semi conductor chips 110 and 112 to be supported by the lead franme during
the manufacture of the sem conductor device, it is possible to elinhgﬁhﬁ
.tabs (die pads) for supporting the sem conductor chips. Further, LA %
the thickness of the | eads 102 is cancel ed by .the thickness of the
sem conductor chip 110, there is no increase in the thickness of the resin
encapsul ant 117 even though the sem conductor chip 112 is supported by the
| eads 102. Since this nakes it 15 possible to provide the resin encapsul ant
with a small thickness, a sem conductor device 100 having a | ow profile can
be provided. Since the |length of the Wres 116 for electrically connecting
the el ectrode pads- 111 on the 20 sem conductor chip 110 and the | eads 102
can be reduced, it .l i t € ¢ f si gha

rhe! BrAAEH If'l!et‘ﬁfl Borduae Lherhapadancq @l Jde

transm ssi on pat As a resu sem conduct or device ving a high

speed can Benpeaviadedseedred) thheheeMiGRMAHC Rt shilfrdSe bppghed and - 83
2 8 MAY 2003 secured to the circuit formng surface 112X of the '

sen conducio@r teli Behliddndicte it ke ipaak 2s Whratryiofa thendidly ©fpé he

sem conductor chip 110. The inner portions of he |eads 102 provided at the
two shortenos.siTratl1i2C ahd 1428sofothandedbsondecusedclsolhs anong t he
| eads 102 electrically connected to the el ectrode pads 111 on the

sem cofAducitsappolritp 1@ st Hsmspended Wieasks )1 f® s gmmethantheecured to the
circuit formng surface 112X of the sem conductor chip 10 112 facing the
back surfasemicondyctore chdip dddducFer enrprier a Seaddnsudiane

configuration allqQws the | oop_height of the wires 116 q%ﬁctrically
connect i ng 10%e PAVALEGr Sd&NTEfs LEYS o e R BYd R A1s’hidP 112 and 15 the

| ead . | ed \by the thi 1 j cond hi ,
the i ckneda 5y SPREPEL ARt Bl R B0 RATer e thal 1
case Vmere'trh]éﬁjlih;%pﬁg%‘%i%”xfe%ﬁ%s.agje tpii%vg_qu:(y;pggga}{ rg_sin%alp and 112 face

each ot her. Bkes it possible”20 to provi sem conduct or device 100
havingoa | @ird¥aeles |(@rindigad RATHaldled fc%ff@ldi&ttd/\ﬂéaﬁbt?%‘ﬂ%ﬂ on to
0

el ectrically connect the el'ectrode pads n the sem conductor chip 110
and the | eads al Basaznthadier & 2 podgrimeaete dryeo redsdiat r idlstthoguglontiers t he
el ectrode pads - B4
is not limiting the invention.
Among the plurality of leads 102, as shown in
Figs. 38 and 40, the leads provided outside the side
.15 110C of the semiconductor chip 110 and the leads
provided outside the side 110D of the semiconductor
chip 110, i.e., the leads provided at the shorter
sides 112C and 112D of the semiconductor chip 112 are
provided such that the inner portions thereof
20 partially overlap the circuit forming surface 112X of
the semiconductor chip 112 ocutside the semiconductor
chip 110, and the ends of the inner portions are
bonded and secured to the circuit forming surface 112X

of the semiconductor chip 112 with a bonding tape 106.

25 That is, the leads 102 provided outside the side 110C
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2 8 MAY Z003 113 on the sem conductor chip 112 and the | eads 103 at the
sane step during the manufacture of a sem conductor device 100. This nmakes
it possible to inprove the productivity of a sem conduct or deViCGZEM§f9m3
(3) The sem conductor chips 110 and 112 are stacked with the back"surtace
110Y of the sem conductor chip 110 and the circuit form ng surface 112X of
the sem conductor chip 112 in a face-to-face 10 relationship with each

ot her such that the sides of the sem conductor chip 110 al ong which a
smal | er nunber of electrode pads 111 are provided are |ocated on the side
of the | onger sides of the sem conductor chip 112. 15 Since such a
configuration nakes it possible to reduce the nunber of the |eads |ocated
out si de t hefl dahgers exidenduictidre cddp ddridwotdorthehijeadi , previdegossible to
suppress any increase in the dinension of the sem conductor device in the
di rection ofutisige2henisdate dildds aff thee semicRfNRtYr v 119, Furt her,
since the nunber. of the wires 116 at, the | onger sides, of the sem conductor:
chip 112 cafpelsayveed as swRudsilfads £ SHRROSHRT i W bet ween t he
wires attributable to a flow %f resin during the 25 formati on of the resin
encapsul antS ePEFORARCE IR R (112 85 possible to inprove the yield of

wolsrsibihe S RURE I ER R R R e S
is provided on the circuit forming surface 112X of the
semiconductor chip 112 such that the side 110A is
located on the side of the longer side 112A of the
semiconductor chip 112 and such that the side 110B is

10 located on the side of the longer side 112B of the
semiconductor chip 112. The number of the electrode
pads 111 provided on the side of the sides 110A and
110B of the semiconductor chip 110 is smaller than the
number of the electrode pads 111 provided on the side

15 of the sides 110C and 110D of the semiconductor chip
110. That is, the semiconductor chips 110 and 112 are
stacked with the back surface 110Y of the
semiconductor chip 110 and the circuit forming surface
112X of the semiconductor chip 112 in a face-to-face

20 relationship with each other such that the sides of
the semiconductor chip 110 along which a smaller
number of electrode pads 111 are provided are located
on the side of the longer sides of the semiconductor

chip 112.

25 Since such a configuration makes it possible to
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'5 configuration inproves the flexibility in routing the |ead 105 that
extends outside the outer periphery of the sem conductor chip 112 and on
.the sem conductor chip, 112. (5) During the manufacture of a seniconductog
10 devi ce 100, the seniconductor chip 110 i s bonded and secured to § W 200
circuit formng surface 112X of the sem conductor chip 112 through the
bondi ng tape 114. Since the thickness of the bonding film 114 can be nore
uni form conpared to that of a bonding |ayer 15 formed by applying an
adhesive, the inclination of the sem conductor chip 110 and the anount of
an overflow of the adhesive can be suppressed, which nmakes it possible to
suppress poor connection.between the el ectrode pads 111 on the

sem conductor chip 110 and 20 the wires 116. As a result, the yield of

seni conducteduckvive snuidet arf behe eaddlo¢sfedupuhgidhethenuf acture of a
sem conduct or device 100, the sem conductor wafer 120 and the bonding tape
114 appl i PRILE helidRT OB Ui ceenterneHCHer tFriBekd onditicisr wafer 120 are

diced to formthe Z 8 MAY 2003 - 86, Z 8 MAY ﬁgos sem cqonductor chip 110
and, ther 2PISFP1E nEP THRRERIMCADY HIFHS39® 1] hHBEnEEWeBA1PRe OFi r cui t

f or mi f 112X of th i cond hip 112 through the bonding t
170 5 n ¥ cRerreondhhof SEUTRSH CERE AREPREAOn RE BB phery of the

bl St S5 dA A SE LSt EL R i LLaE shibaggaend L1 back surf ace
of inconplete separ@ldoN. s HEC R GubePSof¥he wires 116 at
the longer sides of the semiconductor chip 112 can be
reduced, it is possible to prevent shorting between
the wires attributable to a flow of resin during the
10 formation of the resin encapsulant.

The semiconductor chip 112 of the present
embodiment has a two-side pad structure in which the
electrode pads 113 are arranged along the two longer
sides thereof. When the electrode pads of the

.15 semiconductor chip is arranged along one side thereof
as in the semiconductor chip 3 of the f;rst
embodiment, the two semiconductor chips are preferably
stacked such that the side having the smallest number
of electrode pads 111 among the four sides of the

20 semiconductor chip 110 is located toward the side of
the semiconductor chip 112 along which the pads are
arranged.

The lead 105 extends between the electrode pads

113 of the semiconductor chip 112. Such a

25 configuration improves the flexibility in routing the
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10 be held in place by the bonding tape 114, it is possible to prevent any
chip fromfalling on the sem conductor chip 112 on which the sem conduct or
ch~~p 110 is placed. Since this nakes it possible to prevent dama edﬁg ﬁﬁth
of those semi conductor chips 15 attributable to the fall of chips,8

yi el d of sem conductor devices can therefore be inproved. Since the bonding
tape 114 is fornmed of a resinous material softer than the substrate nade o"
silicon, the sem conductor wafer 120 can be easily 20 diced. Since the
bondi ng tape 114 is diced along with the sem conductor wafer 120, a bondi ng
tape 114 matched with the external size of the sem conductor chip 110 can
be easily forned. 25 (7) Since a sem conductor device 100 is nobunted _ 87
Z 8 MAY 20 Wigh 1 ' | ossible to
configure g%cay&%s?ystthg%gw ngissi%#g sgd%e(ngﬁc?(c)?aﬁc%%ecﬁeﬁﬂc%r}goéf The size of
the CF carq AR ehE cofdctior R g Nabk lahd? diASheMBIR b §&d £onduct or
device 5 having a sem conductor "chip 110 | oaded thereon and a sem conduct or,
devi ce havigygim 19@ni conductor chip 112 | oaded thereon are nmounted on a
wiring board 161. (8) By~electrically connecting the | eads 101 (102)

el ectrically conmhet gémicondaceoecchdgs Adds aney 112 srmgnadtacked he

sem conductor chip 110 and the | eads 101-{103) electrically connected to

t he el éct r cieepadatf drhesibgiedd sunfacee 19 cdhdihse recvgndd@tohr ough t he
wres 162 on the wiring board 161 in a CF card 160, the pin arrangenent of
t he semni comhid@ drl (dand &hEEirsuddn figemding|Sunfare ¥ ef nehder of the
wres 116 can be reduced. This nmakes it paossihle to_provide sem conductor

devi ces 106 SRIPNRURTY Gt ili4 FaoRiQash R NfTesedn &MSSident has

fe dt . l.e _wh inth ] f hi i i ded 20
he ol roul T ARG TR o die) A0RE FRNte dh iR e oH ) aSeRy pe”d 0 O
sem conducteqre&%iréa ].’Lgv T et LR QQQ&'}&&% 5y f@eecdd2Y of the

sem conductor chip 112 as shown in Fig. 50. In this case, since there is no
damagg oon tdenidondddt ORI 142 Swd 2t LleddolidhefHemeonductor chip 112
even if the - 88 2 8 MAY 2003 sem conductor chip 110 is subjected to

t her noconpresasieleddydivhg: tdhieknesisd of thesmi semickoriduc ey i clespcan be hi gher

than that in a case wherein the sem conductor chip 110 is bonded to the
circuit 110, which makes it possible to form the resin

encapsulant 117 with a thickness smaller than that in
the case wherein the back surfaces of the
15 semiconductor chips 110 and 112 face each other.

As shown in Figs. 36 through 38, the
semiconductor chip 110 is bonded and secured to the
circuit forming surface 112X of the semiconductor chip
112 with an insulating bonding tape 114. As shown in

20 Fig. 41, for example, a bonding tape 114 having a
three-layer structure is used in which bonding layers
114B made of polyimide type thermoplastic resin and
thermosetting resin are provided on both sides of a
base 114A made of polyimide type resin, although this

25 is not limiting the invention.
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5 formng surface 112X of the sem conductor chip 112 on a

t her no- conpression basis. Wile the present enbodi nent has referred to an
exanpl e wherein the bonding tape 114 is applied to the back surfacey gl@fyYms
t he sem conductor chip 110, the 10 bonding tape 114 nay be bonded to the
circuit formng surface 112X of the sem conductor chip 112. In this case,
since the bonding tape 114 can not be applied in advance to a sem conductor
waf er before separation, it is necessary to apply bonding tapes 114 natched
with 15 the external size of sem conductor chip 110 to the circuit formng
surfaces 112X of sem conductor chips 112 one by one. Wile the present
enbodi ment has referred to an exanple the use_of a bonding tape 114 having
a three 20 IayerA%t$QQW%réniﬁl9higgsb5h§PH@hlé?er§h§14B are provi ded on
both sides of a base 114A, .a bonding tage having a single |ayer structure
may be usefEMiqeRdBCERBoahiBAtJ1Ri gndsilds ShecRBRSELi POSEARNF OF of a 25

nvent on BRENPLRELHET %E{ r2afle, Ple; FRBLVARER 406 ThBFcdE Boved. Fig.
52 i i i i . i I-Tin Fig. 51. As
chown in FroL 5§ SR 158, aEeCERERREMAARBR WSER EhREEER R et of  dovi co

L00A of ! henPLpseiinempedl ile |PebdSI6RlLY pPEy2ALE 28 Lhgh g the ninth

enbodi ment except t OW ng pol nts. r portions of |eads

102 provi defeakogPOebPhetsd8s %ﬁgcréginléﬁ@a%%uia%%”ﬁqqqduﬁher chip 10 112
are | ocated above a circuit formng surface 112X of the sem conductor chip

112 at a spasesfiom abe pubiraaedi nst eagpokrtbeheg regiged and secured to the

circuit formng surface 112X of the sem conductor chip 112. Therefore, the

seni conducencapsupait2onsalframppoft edlepd Exdmellsh angro@essTive

sem conduct or devi ce 100A having such a configuration provides the sane

ef fects asMBABSRCBRTiAG Ai AEMicABEUrRERt d8WAFPe the invention has been

speciigcally A semiconductor device 100 having such a
configuration is manufactured using a manufacturing
process utilizing a lead frame similarly to the above-
described embodiments. The configuration of the lead
frame of the present embodiment will not be described

15 here because it is substantially the same as those of
the lead frames used in the above-described
embodiments except that the lead pattern is slightly
different.

A description will now be made with reference to

20 Figs. 42 through 48 on the manufacture of the
semiconductor device 100. Figs. 42A and 42B
schematically illustrate a configuration of a first
semiconductor wafer used to manufacture the

semiconductor device. Figs. 42A and 42B are a

25 schematic plan view and a schematic sectional view of
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20 described with reference to the preferred enbodi nents, the invention is
not limted to the above-descri bed enbodi nents and nay obviously be

nodi fied in various ways w thout departing fromthe principle of t??MN{2W3
i nvention. 25 For exanple, the invention may be applied to - 90

sem conductor devices of the SQ (small outline J | eaded package) type, the
SOP (small outline package) type and the |ike having a double |ead
structure. The invention nay be also applied to 5 sem conduct or devices of
the QFP (quad fl at package) type, QFJ (quad flat J-1eaded package) type and
the Ii ke having a quadruple |lead structure. Effects that can be provided
according to typical aspects of the invention disclosed in this 10 -~

specificatk&&iggﬁgggrg%bgggéﬁggipripfgsas4ﬁgl58&543 1) It is possible to

reduce the nductor  device I n ich two sem conduct or

chips are %Egl%‘a@iegglﬁnaaﬂaglmtﬁa% o, Egné‘iﬁh?%lﬁ.cfr{a%f" £Gapd ant. 15 (2)

In a sem conductor vice'in ich two sem”conduct or chips are stacked and:

encapsul at gdmWicbRdctbRIla fle@Shis caNedPadhatactad e | ead frame can
acconmodat e external el ectrodes provided on the two sem conductor chips. 20

(3) wor kabisldmtiycaiugtops defrizesenbiysg $8M1 enddygBoardewi ces can be
i nproved. (4) The yield of such sem conductor devices can be inproved. (5)
Since § fi ssthematiicopdaat orieshigmdamld sah2hasdcosecEimmadnduidvwroLhi p are
stacked with a resin
the same, respectively. Figs. 44 through 48 are
schematic sectional views for explaining the
manufacture of the semiconductor device.
First, semiconductor wafers, e.g., a first
10 semiconductor wafer (semiconductor substrate) 120 and
a second semiconductor wafer (semiconductor substrate)
130 made of single crystal silicon having a thickness
on the order of 720 um are provided.
Referring to the first semiconductor wafer 120,

15 semiconductor elements, an insulating layer, a wiring
layer, electrode pads 111, a surface protection film,
bonding holes and the like are formed on a circuit
forming surface 120X of the first semiconductor wafer
120 to form a plurality of chip forming regions 121

20 having substantially the same memory circuits formed
thereon in the form of a matrix. Referring to the
second semiconductor wafer 130, semiconductor
elements, an insulating layer, a wiring layer,

electrode pads 113, a surface protection film, bonding

25 holes and the like are formed on a circuit forming
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2 8 MAY 2003 - 91 encapsul ant interposed between them w t hout using any
adhesi ve on the surfaces thereof facing each other, it is possible to
prevent any crack attributable to thermal expansion caused by heat?g MAY 2003
generated when the 5 sem conductor device is subjected to a refl ow process
and when the device operates. 2 8 MAY 2003 - 92 2 a MaY zoo3 CLAI M5 What
is clained is: 1. A sem conductor device conprising: a first sem conductor
chip having a circuit form ng surface and a back surface opposite to the
circuit formng surface and a plurality of el ectrode pads, fornmed on said
circuit formng surface; a second sem conductor chip having a circuit
formng surface and a back surface opposite to the circuit form ng surface
and a pl ur shirtfacef 18l0ectofodtheparbsecdmt mehimomhickar rwafér f D30 g surface
and having a plane size greater than that of said first sem conductor chip;
a pluralityoam fa pdursilgityt dfeadsipe ddrmiiang megionsinedl pfoaving and an outer
portion, said inner portions being electrically connected to respective '
el ectrode padkstantdaldy ithe same Memary sEdAbdeciormedi peréenugh
conductive wires, each end of sajid inner portions of said plurality of
first signdid FedLEH /f teMAtEed afhehBlyFailatyyodf cBi® de surface of

sai d second. seni conduct or chjp; a suppor ead having an inper portion and
an out er p%"ﬁ’“ﬂﬁ‘gf &'regle%‘psorIH%g"s%i %&%n&f%rﬁ?ﬁ}h F EhEB with said

i nner portian;. I esjn encansul . fo psul ating. said first

sem conductdg'r léﬁ_] %e%sléﬁ’dé s(eccuo%ntgi@rﬁag c%%%u%t glr%hféjpr a‘%‘h%lgi'xﬁ%e h%orti ons of
said Leads,ri g IJEcHIIdWY Yafer 120 interposed. The

[ plurality of chip forming regions 131 are spaced from

each other with dicing regions (cutting regions) 132
10 for cutting the second semiconductor wafer 130
interposed. The steps up to this point are shown in
Figs. 42A, 42B, 43A and 43B.
As shown in Fig. 44A, a back surface 120Y of the
first semiconductor wafer 120 opposite to the circuit
15 forming surface 120X is ground to reduce the thickness
| of the same. A back surface 130Y of the second
semiconductor wafer 130 opposite to the circuit
forming surface 130X is ground to reduce the thickness
of the same. In the present embodiment, for example,
20 the semiconductor wafers are ground to a thickness of
about 0.24 mm.
Next, as shown in Fig. 44B, a bonding tape 114
is applied to the back surface 120Y of the first
semiconductor wafer 120. The bonding tape 114 is

25 applied by first mounting the first semiconductor
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03 _ 2 8 MAY 2003 said support lead and said wires, wherein said first
sem conductor chip is bonded and secured to said second sem conductor chip
with the back surface of said first sem conductor chip and the cir@giMAY 2003
form ng surface of said second sem conductor chip facing each other and
wherein the inner. portion of said support-lead is bonded and secured to
the circuit formng surface of said second sem conductor chip. 2. A

sem conduct or device according to Claiml1, further conprising a plurality
of second signal |eads each having an inner portion and an outer portion,
wherein parts of said inner Wads portions of said second signal are

provi ded over the circuit n form ng surface of said second sem conduct or
chip, and are _tergpnated, at.the.vicinit f i de .surfac said first
seniconducYafeEhﬁgb §Rdgﬁﬁepgp§lé§iEQS§¥%§4O%§;Sﬁi#%Ligéiié)ions of said
second si 9paLy! £AdSpAhReCLIGE! bAkht GaRAeCi e ddu R qlepds ode pads

t hrough conductive RirPEsS. ®32%a sem conductor device conprising: a first '
sem conduc chi Wy} ' [ ' S W A ;fﬂg surface
opposite t%g?ﬁeggp%géyF ?g?ngﬁéa§3%f§%§%;234a%€iurality g% el ectrode pads
formed on gakE#mELEGRDLeb8IBNNGoRUINAC AN theewad teanicriiieg oth&hi p havi ng
a circuit formng surface and a back surface opposite to the circuit

form ng subbadéngntdapepllinakilonpgofthel ecntode pddLHerfiarston said circuit
form ng surface and having a plane size greater than that of said first
sem conducsemichinguciopl wadleirt y 28f, ladadousicFisviky ot ikieitingg 2 8
MAY 2003 portion and _an outer portion, said_inner portions being

el ectri cal EhecdnNeatrdgnto FeepkerdiBgelaber bld p&dROs apRilded ¢ and
second sem conductor chips throu nductive wires: a support |ead having
an inner p&REi gﬁc n§R&F 3Gt éf”oﬁog&i & §ECORsh AP T S cond
seniconducagre%hhgomﬁth said inner portion; and a resin encapsul ant for
encapsulatlné Said first sem conductor chip, said second sem conduct or
chip, jphe inner pgaet heRgiRk %age hgad3s bhereRad yYaddionesf said support
| ead and said wires, wherein said first Sem conductor chip is bonded and
secur ed t opeZttesthendiseti eemd¢onductiuip wafey tIeD hiackd seidede of said
first sem conductor chip and the back surface of said second sem conductor
chi p faci ndgnéschindtilvdiduadd seimdicoindudter meipspdrkq onli of- sadtd sheport | ead
i s bonded and secured to the back surface of said second sem conductor
chip. 4. AP&afiec8fd o s eFeFORdUSHPF "AERF - aTher SO/ dénddidr chip

form g sutfacleatdsh HouPRRIas o A i s PRe TOITRE e d crrault
form g sunhacqs ;e 1987 GAYAUGL 10 Y dh R MG £1 L1 HLL

112, the number of units to be processed increases

from that in the case of the wafer by a factor of

several hundreds, resulting in a complicated process

which adversely affects the quality and cost.

20 As shown in Fig. 44C, the first semiconductor
wafer 120 is then attached to an acihesive layer of a
dicing sheet 125 and, thereafter, the dicing regions
122 of the semiconductor wafer 12( and the bonding
tape 114 are diced using a dicing apparatus as shown

25 in Fig. 44D. As a result, semicoaductor chips 110 are
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_ 05 _  Z g MAY 2003 form ng surface and a back surface opposite to the
circuit formng surface and a plurality of electrode pads fornmed on said
circuit formng surface and having a plane size greater than that of said
first semconductor chip; a plurality of |eads each having an i nndg§ M¥riidon
and an outer portion, each, of said inner portions being electrically
connected to respective el ectrode pads of said first and second

sem conductor chips through conductive wires; a support |ead having an

i nner portion and an outer portion for supporting said first and second
sem conductor chips with said inner portion; and a resin encapsul ant for
encapsul atin id flLst._senic r LP; + S i.conduct or

chi p, the'#?#héﬁxéhf+%n§a%$n%aﬁgggéégs?f$%£lFhn%?e%gggggnigggsaid support
| ead and ' | [ j L r se u s chi Rl nded and
secured tgﬁggi%ﬁégé%% g%%i@%%@%%t%? % ?pgg%§ﬁﬂgh£&ggéﬁasEykggggbf sai d

LISt sem Lopgly é%%?GP!Qn@ngot@ﬁi h!€he [pbQd Thadrapel agg 9 said second

sem conduct or aci ng each other and wherein the 1 nner portion of said

support | egshi seddosfleehandasrcstipfaé® 1@y ctherebslor niny sedmges of said
first and second sem conductor chips, _ 06 2 8 MAY 2003 5. A

sem conducd éni i clevdeet ae cwa fler g3 0 o1 €l ehen Jatwbehednta part of the inner
portions cf said leads is provided over the circuit formng sur:_ace of
sai d secondbesicentayeorofhapdiéing skeetoandet thedeaftercofpe sing: a
first sem conductor chip hav5_ng a circuit formng surface and a back
surface oapbBing regipescliiuPf FhenFaBlcerductornyasepl &8l rE@ of
el ectrode pads _forped on_said circuit fornbﬂg surfacge:; a second

n

sem conduct bFeLrRHLRGVR nGLGLRE r RBPRT R bRHT (# fER29Lh a back surface

ite to th i 1L foz~m L | ectrod d
forned. on SaMEefPieEbr  shipRo Lor thectEried EnRe Rab el a ety cat or "t han
that of sabfrbhie! SPOLELOGUChOEsCINP aflaPthealikk ebrhefdsncaga having an

i nner portion and an outer portion, paid inner portions being electrically

connect ed ¢oreespPecdbimengl satrade pags ohesebd AhaswhagH ageond
: sem conduct or chi ps through conductive wires; a support |ead having an

i nner portformeddwabhoat ptaper sive goeateppbthannghra&i dff thet and second
sem conductor chips with said inner portion; and a resin encapsul ant for
encapsul at $eg1sanduetest cBérFcdhBuct or chip, said second sem conduct or

chip, _ 97 _ At this step, since the bonding tape 114 is made

15 of a resinous material softer than the substrate made
of silicon, the semiconductor wafer 120 can be easily
diced. Further, since the bonding tape 114 is diced
along with the semiconductor wafer 120, it is possible
to form bonding tapes 114 matched with the external

20 size of the semiconductor chips 110 easily.

The semiconductor chip 112 is then bonded and
secured to a lead frame. The lead frame and the
semiconductor chip 112 are bonded and secured by
bonding and securing the leads 102 provided at the

25 shorter sides 112C and 112D of the semiconductor chip
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2 8 MAY 2003 the inner portions of said |eads, the inner portion of said
support |lead and said wires, wherein said first sem conductor chip is
banded and secured to said second sem conductor chip with the backﬁywmaﬁm
of said first sem conductor chip and the back-surface of said secon

sem conductor chip facing each other and wherein the inner portion of said
support lead is bonded and secured to the circuit form ng surface of said
first sem conductor chip and the back surface of said second sem conductor
chip. 7. A sem conductor device conprising: a first sem conductor chip
having a circuit form ng surface and a back surface opposite to the circuit
formng surface and a plurality of electrode pads formed on said circuit
form ng suttacto theecedrguitnifesndngt SRréRFp RddXn@Latdiecuit forning
surface and a, back surface opposite to the circuit formng surface and a
plurality %?mé¢%%@¥%ﬂﬁrp§H§Pfgﬂﬁed M heW cIRcEi®-f 8Pmi RfSsurface and

having a p| ane,size greater .than _that of said first sem conductor chip; a -
plurality B?ngé%ﬂsa gcﬁeﬁﬁyFﬁg af FﬁﬁegeﬁgﬁtSQR 2% an outer portion, said

[ ti bei | .ical . t. t ti. | ectrode - 98
2B MY 20TRRPRGUBP RS, GNPy 3t 2Aitd SREBAA s ENECONARA T { b ough

VY 20 87peRES SEEBN O B ¢ hr
por i oh {of Ne EEnioRURRERE FRIE, 124 PR A e T i ps i th sai

inner portiQBredPfed HESiRiBRGARSEhANENHE! c@NERRS Ulid NG fhiid I St
sem conductor chip, said second”sem conductor chip, the’inner portions of

sai d | eadsoft BRei DE&AsPOOLI @k @hesshdrieppeidescad amé wrirxtyit es, wherein
said first sem conductor chip is provided over said second sem conduct or
chip with foemiprgi sunfasei d12¥sbff &heapemiephducterpatde Hef2veen t he back
surface of said first sem conductor chip and the circuit form ng surface of
sai d secontihsergRokBacbenrdéngptape WRér énd thereafdenaaninrmingai d
support lead is bonded and securedq to the cir%#it form ng surfaces of said

d
tfirst®and*BEEBATCIBRF EFAAAE: BPPERPEs O T8N £8f1iSc G YD riR”A ce accor di ng
to CIa'm7portions of the leads 102 with a bonding tool 140. At

this step, the branch lead portions of the lead 105
are also subjected to thermo-compression bonding to be
bonded and secured to the circuit forming surface 112X
15 of the semiconductor chip 112 through the bonding tape
106, although not shown in detail.
At this step, the semiconductor chip 112 is
supported on the lead frame through the leads 102.
Next, the semiconductor chip 110 is bonded and
20 secured to the semiconductor chip 112. As shown in
Fig. 46, the bonding and securing of the semiconductor
chips 112 and 110 is carried out by positioning the
semiconductor chip 110 on the semiconductor chip 112
such that the bonding tape 114 applied to the back

25 surface 110Y of the semiconductor chip 110 faces the
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wherein a part of the inner portions of said |leads is provided over the
circuit formng surface of said second sem conductor chip. 9. A

sem conduct or device conprising: a first sem conductor chip having 2 MAY 2003
circuit formng surface and a back surface opposite to the _ g9 = 2 B MAY
2003 circuit formng surface and a plurality of electrode pads formed on
said circuit formng surface; a second sem conductor chip having a circuit
form ng surface and a back surface opposite to the circuit form ng surface
and a plurality of electrode pads fornmed on said circuit form ng surface
and having a plane size greater than that of said first sem-, conductor
chip; a plurality of |eads each having an inner portkon and an outer
portion, sdEimtydimefomming sssrfadegl 1t ithe | yenbomrduetorochéppecti ve

el ectrode pads of said first and second sem conductor chips through
conducti vel M rand by speptermingdhrmmercempreseiopobendingnafan out er
portion for supporting said first and second sem conductor chips wth said
i nner por thish; SeMENFRSEIr Fhbmskid BrisiRg 2nkepted PPRgiagi §opir st

sem conductor chip, said second sem conductor chip, the inner portions of
sai d | eadst42 Hes t®%rtion of said support lead and said wires, wherein
said fjrst sem cqndyctor_chip i.s provided.over_sald s nd_sem conduct or
chip vé th the r?& g&b‘rs P ersr}% EHE cp""srh uaé/n °% n(?ﬁelr'%ogg bEt ween the back
surface of ' L Sbn SERE © j t b u ce sai d
second seﬁ%ﬁ%ét%ré%hl p air)I mkﬁfefrléelf‘%lhé)pﬁoo @§e89§/§$§288 "t Eemi nner
portion ofipai feFiPodict A fp boreleds apengeguagd s6chpedcpeuit formng
surface of said first sem conductor chip and the back surface of said
second sentk&nskiticsndicPor I6hi BEI chingticio; slenceeceachoodi mpeany one of
Clainms 1 through 9, wherein said support lead is configured to serve as
both a povwsemiscppdycteadchips al I @fandnkk2 pbs esuppbrteddbyltheA net hod of
manuf acturing a sem conductor device conprising the steps of: providing a
firstl&en kerduEtamechip bavpegstbkereei eliBinfkg SabPfatdignd a back

surface opposite to the circuit formng surface.and a plurality of
el ectrode g%%§)f%ﬁnﬁﬂPBﬂrEafﬁec§?T&ﬁ?n ?B?ﬁgcﬁﬁPface and providing a

second sem cond %r?%gi@ort@{ét{&? act?ié]sCL'ifzfé)ﬁ&ﬁ PPo Sk ace and a back

surface opposite Clrcul ormng surface and a plurality of

el ectrode ppdsrhff {PdLPnpeabéndéd Cand §ecatad Byrhpgeyang Raving a plane
size greater than that” of said first sem conductor chip; formng a

sen conducpastghaphes bk by bhedtigcait Serminggsthfabacklaur bdce of said
first sem conductor chip to the circuit formng surface of said second
sem cbhducthbe sémpsonductor chip 112 to form a bonding layer
' thereon and by performing thermo-compression bonding
of the semiconductor chip 110 thereafter. However,
since the adhesive is normally applied using a multi-
point application method, the bonding layer is likely
20 to have ununiform thickness due to variation of the
amount of application. An ununiform thickness of the
bonding layer increases the inclination of the
semiconductor chip 110 relative to the circuit forming

surface 112X of the semiconductor chip 112. A great

25 inclination of the semiconductor chip 110 increases
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bondi ng and securing an inner portion of a - Ipl 2 8 MAY 2003 support
lead to the circuit form ng surface of said second sem conductor ngy

el ectrically connecting the el ectrode pads of said first and secon MAY 2003
sem conductor chips to inner portions of a plurality of |eads respectively
t h~: ough conductive wres; and encapsul ating said first sem conductor chip,
sai d, second sem conductor chip, the inner portions of said | eads, the inner
portion of said support |load and said wires. 12. A nethod of manufacturing
a sem condL~ctor device according to claimll, conprising the s~cep of
providing a part of the inner portions of said | eads. over the circuit
formng surface of said second sem conductor chip. 13. A nethod of
manuf act ur ithg a isdnriodo pdest eronedtdo e hghwesmdcheceleeprsode: ppdsvi ding a
first sem conductor chip h,3ving a circuit formng surface and a back
surface cpdd§im@1ﬁbqrﬁ?mﬁqqnﬂQCﬁQﬁwﬁhkPsthEﬁﬁda%@eaWprﬁﬁaBFt§ of

el ectrode pads fornmed on said circuit form ng surface and providing a '
second seniSCRFRENERT MHIL? RANHNR SERui A g‘m&%gf%m fEECkIRFS back

surface opposite ﬁo tpe ciycuit formng syrface and a_pluralit~i of

el ectrode [Fdds 9 dAYPT MRS i TS kPSP rQetheiBart 5 g Ay
03 and hayi I it t t t j fi ' duct
chi p: - Por ity e SRt EAFT S A R T AR PRy BECkMEDNtace of
sai d Tirst SeHdHIGGY G 131% Lifedadie %ﬂf@@n@écééhdcﬁsﬁoﬂgz
bondi ng "and s a

sem conduct or chi p; ecuring an inner portion o av, ng ctn
~hneY Pv~+ijo Riketit ety -t Hdhmo - Uit ¥idn . bendDhg. t eikeek surface of
sai d second seni conductor chip; electrically connecting the el ectrode pads
of said firndtisanchcyeares e gk Oritghig® ¢werfibew p6irthens of a
plurality of |eads respectively through conductive wires; and encapsul ati ng
sai d ffirstadhesiomnductr Wie psimuiit stooridssvedadacl bPXchEpthehe i nner
portions of said |eads, the inner portion of said support |ead and said
wires. 1014, semigasiciomghfmc it e Btk DhRRPEr CABYLEELEBnpri sing the

Surface anBebIAk Kih (S GRS U o e li TRt ToRerAPRBCERFf ace and a
plurality Qih@ elcfdd% nagls Jffé?"aﬁs oﬂhcs@é'éis&&.rcyi t formng surface and
provi di ng a second sem conductor chip having a circuit form ng surface and
. @ back surface opfpsiHe® gresedtO%®mbodiment, the semiconductor

chips 110 and 112 are bonded and secured using a
15 bonding f£ilm 114. Since the thickness of the bonding

film 114 can be made more uniform compared to a

bonding layer formed by applying an adhesive, it is

possible to suppress the inclination and of the

semiconductor chip 110 and the amount of overflow of
20 the adhesive.

The semiconductor chip 110 is provided such that
the side 110A of the semiconductor chip 110 is located
toward the longer side 112A of the semiconductor chip

112 and such that the side 110B of the semiconductor

25 chip 110 is located toward the other longer side 112B
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2 8 MAY 2003 the circuit formng surface and a plurality of electrode pads
formed on said circuit formng surface and having a pl ane size greatirahgﬁm
that of said first sem conductor chip; disposing the back surface of § 03
first sem conductor chip and the circuit form.ng surface of said second

sem conductor chip in a face-to-face relationship with each other and
securing and supporting themat an inner portion of a support lead to form
a sem conductor chip stack with a gap between them electrically connecting
the el ectrode pads of said first and second sem conductor chips to inner
portions of a plurality of |eads respectively through conductive wires; and
encapsul ating said first sem conductor chip, said second sem conduct or

chip, the obEnehepeehiconduetosaicthilpedade,. the inner portion of said support

| ead and said wires. 15. A nethod of nmanufacturing a sem conductor device
according to C aNext4, etenoprisadgcbhasstépnofispmadediusgireg paié of the inner
portions of said | eads over the circuit form ng surface of said second '
seni conductondukitpvel girasmitlivodpesvesan dhectlgatFads @addnblttof  1n4

2 E MAY 2003 device conprising the steps of: providing a first

seni conductde semicrRadussod Icgmpt 1118 mndg the ead dner eeXtierface
apposite to the circuit form_ng surface an plurality of electrode pads
formedSon 2824 OELWEREDR fdeniSIGCSFos 2345 O\H%iﬂbea second seni conduct or
chip having a.cirguit form.ng rfac nd .a back surface opposite to the
circuit fo rﬁ"ﬂﬁc’g‘é?lf: 0& ShdPa lgriu?é’i‘ft % 6}lé’leé"'-ctprc’olfLJ*‘é"cffétgbls°fo d on said
circuit fonrm Kfa hayy AR § reat t at of said
first sem (}:)gr?g%cflg?'c%?ﬁ%%nsg:\g}ser%&%%e bac%agaeusr %alsl: agr?d si;?% {)?rst

sem conduct@le GhispeaRd vRAGemS\Wondutdr THihsS N hikeM LPNEMEt @heChip in a
face-to-face relafionship with each other and securing and supporting them
at an i nnerinpRr ipotrtdbons PRI leadls 1104 and desmrdewnthet or chip stack
with a gap between them electrically connecting the el ectrode pads of said
first 1and sdeotdodenipadsdldtlomnchilds of itherrgspadtwiveof a plurality of

| eads respectively through conductive wres; and encapsulatin%ﬁ;aid first

seni conducts@migengucsgird cdd@snd e @ndorddiictadtd Ghe, 123k 1%her Afortions of
sai d | eads, .the i.nner, portion. of said support |lead and said wires. _ ip5 _
z a May _zoo°‘§’°f7‘_ ﬂ:“sgrh' cort UctNE c?é\ﬁcgce‘%@ﬁpﬁoﬁrhegc%'ho?i‘?_%’tn%\gﬁ‘%onduct or
chip_having,;3.dd n3ls A1 RAINAledd WG AW dhes AWML PHNCI pG) Siipgace
opposite to éach other, having a quadrangul ar ‘'surface configuration and
having a plaglidsy a¢fe PrewdefampdedidrangatnlPnerand ipséssifdg of said

first principal surface whose first and second sides face each ot her and;
15 member 145 and a heat stage 143 is heated. For
example, gold wires are used as the wires 116. For
example, the wires 116 are connected using ball
bonding which is thermo-compression bonding
accompanied by ultrasonic vibration.
20 At this step, since the ends of the inner
portions of the leads 102 provided at the two shorter
sides 112C and 112D of the semiconductor chip (12 are
located above the circuit forming surface 1122 of the

semiconductor chip 112, it is possible to reduce the

25 length of the wires 116 for electrically conn=cting
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a second sem conductor chip having a first principal surface and second
principal surface opposite to each other having a quadrangul ar surface
configuration and having a plane size greater than that of said figgtMAY 2003
sem conductor chip and having a plurality of -el ectrode pads arranged al ong
a first side of said first principal surface whose first and second sides
face each other; a plurality of first |eads each having an inner portion
and an outer portion, said inner portions each i being provided outside the
first side of said second i ' sem conductor chip, said inner portions each
being electrically connected to respective el ectrode pads of said first
sem conduct or chip through conductive wires; a plurality of second | ead
havi ng r espectinnery porgionsnel G@ﬁtﬂ@@déndoéni&ﬁeﬁhﬁxﬁ£%QﬁE°%%jd i nner _
yp 2 a MaY 2003 Y portions each being provided outside the first side of
sai d secoB@d§edildoRBuEhEr SERLEONGNCH AN F&LPpdritd-ons each being el ectrical ly
connected to ressective el.ect rode gads of said secand sem conductor chip !
e

t hrough conduct FYELREFesSiBRE LDPeSPMISRRANSEPINE apsul ating said
first i duct hi p, i.d d i chi the i
bor £1 one. GGy B, BReRigt0 e, RRE HemEn AT By il P 1o NS

I Y . oo oie thnst b o
sor condueTSoue Yhe] pEUANG, cepeliiidy HFyEla) SRldhod ok B S ioh ¢ hat

the second iicRnidRal otUichaee 1% 3R thd Smctert B OF 186k peand the first
principal surface of said second sem conductor chip are in a face-to-face

rel ati onshine iadhesiiete tilze sfuifp’p&‘tes%idﬂﬁ ahisainth Kesr St g8 <iblector chip is

| ocated on the first side of said second sem conductor chip and such that

t he di st asupdress poorf icosinesitdeonobedaiatf ithst sledttmodRicpadschip to the
first side of said second sem conductor chip is greater than the distance
fromthe dddomm Sihge semisgnductony oddm ddfd@nbrthanivpixes t hk6second side of
sai d second sem conductor chip. 18. A sentcogqtctor devi c (&ﬁgyrising: a
firstOseni conduSiBFechids FEMHEI NS0T FE1Pa ()%?fﬁ?%ﬁl{% pal surface
and a secqnd princi urface o i.f.e.d - X 2 8 MAY
2003 a se% d.sseé'}ﬁcgpﬁéﬂf?to& < ppqﬁ'glf/i"}nl}ha(%fh%?s ééérisn‘(fzrie{)aa?es%r ¥ice and a

second priaae:ing?éf isﬂﬁ{ifc%qi%u%%qsictrﬁ Q 1RPGhPI AWk deyi AgrRi 5t rode pads

formed on sai rst principal surface, formed in a plane size greater than
that of sajukffadestl 19O ts@imidvductdn retip eaik head hyg agachner portion
and an outex portion, said inner portion being electrically connected to an
el ect rode qrtemf igaiik foosstibdenitcomhnsiugt otige tdonnegt osohductive wire; a
second | ead having an inner portion and an_outer portion, said inner

portildn belRFicallk Aanpednida &l - aieIRA4S obkl 2 BResai d second
sem conduct ol G RAouI R AU 1415 Ul s Kb fEShE-gnoapsul ant for
connection to electrically connect the electrode pads
113 on the semiconductor chip 112 and the leads 103 at
the same step.
20 Next, as shown in Fig. 48, the lead frame is
positioned between an upper die 150A and a lower die
150B of a molding die 150 of a transfer molding
apparatus. At this time, the semiconductor chips 110
and 112, the inner portions of the leads 101, 102, 103

25 and 104, the lead 105, the leads 107, the wires 116
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sem conductor chip, said second sem conductor chip, the inner portion of
said first lead, the inner portion of said second | ead and said conductive
wires, wherein said first sem conductor chip is provided over the g@@ﬂp?®3
of said second sem conductor chip facing the second principal surf

said first sem conductor chip and wherein the end of the inner portion of
said ffirst lead is | ocated over a surface of said second sem conductor -
108 2 g MAY 2003 chip facing the second principal surface of said first
sem conductor chip outside said first sem conductor chip. 19. A

sem conductor device according to Claim 18, wherein said first

sem conduct or, and the end of the inner portion of said first kFead are

| ocat ed ovéPdtﬁBefFF§F BFFn&PEéFeguFPaéeCBV 1 d>dedoFresk e diiuct or chi p.

20. A sen1conductog ﬂgﬁb gc ordln S im 18, wherein said first
seni conducPBPEERRE h&? °8Frt '% QP portion of said first lead are

chip. 21, A sem Bheabersh sECRBENLEHE, BER T TR SRR orpr 1 si n
ebn 1o el IRXENERRE, o8 UORHLOBAMAARINLSG Y oy o o feurth
provi ded behweEBnt Berunner and an entrance gate into the cavity
151 under a pressure. The semiconductor chips 110 and
112, the inner portions of the leads 101, 102, 103 and
104,, the lead 105, the leads 107, the wires 116 and
the like are encapsulated by the resin encapsulant
10 117. For example, epoxy type thermosetting resin is
used which is added with a phenol type setting agent,
silicone rubber, a filler and the like.
Next, the tie bars connected to the leads 101
are cut; a plating process is thereafter performed on
15 the outer portions of the leads 101; the leads 101 are
thereafter cut off from the frame of the lead frame;
the outer portions of the leads 101 are thereafter
molded into one of configurations for surface
mounting, e.g., a gull wing configuration; and the
20 leads 107 are cut off from the frame of the lead frame
to complete a semiconductor device 100 as shown in
Figs. 35 through 38 substantially.
Chips (Si chips) can remain at the periphery of

the back surface (a corner where a cutting surface and

25 the back surface meet) of a semiconductor chip divided
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ends of the inner portions of said first and second | eads and said first
sem conduct or chip, wherein said fourth lead is bonded and secured to a
surface of said second seniconductor chip facing the _ 109  Z SZMH%WZQQ?
second principal surface of said first sem conductor chip . 22. A

sem conductor device according to Claim 18, wherein said ffirst

sem conduct or chip is bonded and secured to said second sem conductor chip.
23 A semnmi conduct or device conprising; a first sem conductor chip having a
first principal surface and a second principal surface opposite to each

ot her having a quadrangul ar surface configuration, and having a plurality

! cecone BRI RIS o Rl RN Lo
Phan thar BHe &R FRPEFLEc cofledt "ien SR PRLb s a8 RlEnTRE) o1 7
el ect rode pags, HIANLLLELOBY LRE %Pg%ﬁérigéﬁ thesbaBkl Ggkhakesurface: a

plurality Irst leads eac avi ) portion and an outer portion,

sai d i nner,pogy i Phise Pes &Fi 6 ALhEES Ot Bh dgpOReasiéfeel said second
sem conductor chip, said inner portions being electrically connected to

respecs i ves @hsdndeet Padsh 0p , Swh icls ecansle s edamagduehothehilpwelr ough
conductive - 110 2 8 MAY 2003 wires ; a plurality of first |eads each
havi ng an semixopdudtion ahipadueutertihperchops . saiakorhing poot thas bei ng
provi ded outside one side of said second sem conductor chip, said inner
portions bpresert cenbodiment conhece cthe ocsemipendngtcsl ebipoddOpads of said
second sem conductor. chip through conductive wire; and_a resin encapsul ant

for ' encapshf atPFRLE PY #7309 skRe coHPBECPRAUCRPE, Wadrd 48C8o0RA%eni conduct or
chip, the jnner portion f spaid plural ity of fir | eads,. t,he inner
por?ipns o?°%§}%$p$%ﬁﬁ!f}§ %fgéeﬁgﬁgb?%% ga%apga?g4CBRHE&FFv§°wires,.
where{g satfle WISk SEPESORNYE! Che CHERILSnBEOYLECHARLRT 1805URGCe Of sai d
second sentconductor chip facing the second principal surface”of said first
seni conductRip Chéda Mhiflg0p8 EheepefisRésy fbEStheepherndusteatechisn | ocat ed

on the side of one side of said second sem conductor chip which neets
anot her si tret Sembodndudtoheckrip 1he asnarresultoof dhceampdeleurality of
first separation is held in place by the bonding tape 114.
It is therefore possible to prevent any chip from
15 falling on the semiconductor chip 112 on which the
semiconductor chip 110 is placed.
A description will now be made with reference to
Fig. 49 on a CF (compact flash) card (electronic
apparatus) incorporating a semiconductor device 100 of
20 the present embodiment. Fig. 49 is a schematic plan
view of a CF card.
As shown in Fig. 49, a CF card 160 is primarily
comprised of a circuit board 161, a connector 163 and

a semiconductor device 100. The semiconductor device

25 100 is mounted on one principal surface of the wiring
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| eads are provided such that a part of them overlaps the surface of said
second sem conductor chip facing the second principal surface of said first
sem conductor chip. - 111 2 8 MAY 2003 24. A sem conductor device
conprising: a first sem conductor chip having-a first principal sur%@gﬁ,zgg
a second principal surface opposite to each other and having el ectr p
formed on said first principal surface; a second sem conductor chip having
a first principal surface and a second principal surface opposite to each
ot her and having el ectrode pads fornmed on said first principal surface,
formed in a plane size greater than that of said first sem conductor chip;
a first Ieﬁd ngvt€€ an i nner portion and ~n outer portion, said inner *
portion be %@r I tically connected to an el ectrode pad of said first

sem conductor chj Eﬁﬁgcgl iébﬁééﬁ%?}iagVYEé?%?ghsgﬁgnglé?gnggVing an inner

portion and an ou portion, I nner po erng Ctrically

connect ed ,048ne6t eebiofCs B3E101 02k HesseRDLoARTLEBRILALE 1901 N Lhr ough a

conductive"w re; and a resi capsul ant for encapsul ating said first

seni conduci Ry €hé PelSét fo88CHAAs SERT CpOWEEt StipBiyPH £t RAel Nner portion of
said first lead, the inner portion of said second | ead and sai d conducti VvE

Wi r es, 5 whegenficondictor sthipnitdndpet elechrpcailpondaneaned- tiol2 2 B MAY
2003 secured to a surface of said second sem conductor chip facing the
second prieschabtberftlieoofhsthe Leads iehi ¢bAductiosidki phend wherein the
inner portion of said first lead is bonded and secured to the surface of
sai d secondeséni eperPeedbanthlp7f afhr) IRCERRIPPIT nEPPasignrlsce of said

(L1t oo candct or PR, 0ULSL0S 581 21 53k SRE BOMdueLaL i 25 A
T o SR PEoE Enh 0BG BB B4 el R o bonded and
10 electrically connected inside the resin encapsulant
117. It is therefore necessary to electrically
connect the electrode pads for signals of the
semiconductor chip 110 and the electrode pads for
signals of the semiconductor chip 112. According to
15 the present embodiment, the leads 101 (102)
electrically connected to the electrode pads for
signals on the semiconductor chip 110 and the leads
101 (103) electrically connected to the electrode pads
for signals on the semiconductor chip 112 are
20 electrically connected through wires 162 formed on the
wiring board 161. Obviously, electrical connection
between the leads 101 (102) and the leads 101 (103) is
made only where necessary.

By mounting the semiconductor device 100 on the

25 wiring board 161 in such a manner, a card system can
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sem conductor chip. 26. A sem conductor device according to C aim 24,
wherein said first sem conductor chip and the inner portion of SaidzngP203
| ead are bonded and secured to the second principal surface of said 0 g
sem conductor chip. 27. A sem conductor device conprising: a first

sem conductor chip having a first principal surface and a second princi pal
surface opposite to each other, having a quadrangul ar surface configuration
and having a plurality of electrode pads - 113 2 8 MAY 2003 arranged

al ong the side of one side of said first principal surface; a second

sem conductor chip having a first principal surface and a second princi pal
surface opposite to each other, having a quadrangul ar surface configuration
and a pl anee storf jgenedrwinhnat Aangde sanicenductasndeyigectl®d chi p and
having a plurality of electrode pads arranged alon% t he side of one side of
said firstThei tzPaPLstReaCE; carg| GrAl PeysBRliprsthpaadhatad® Mavi ng an

i nner portion and an_ ,outer porti sai innengontions bei ng provi ded '

out si de on€28fJENRFELR; § Ff éF°§8ﬁFEBFd E¥&FecRPE™Fai®d i nner portions
bei | ectricall d i | ect d f idfirst
s Sonduct BPLaRmdee PR LEhER naac ERBEE FBsBegR PRFRAPTY o second | ea

r a urality of second | eads

each h vingaggc%ﬁggégggr&gggc nga?@ggréegeﬁgEéhgﬂct%@ EE r ortions

bei ng provi € oné Srde o second sem con or chip, said

i nner port!(ljeaaeae'tﬂersbﬁcaﬂef:ﬁ\bhxteaneﬁcaedikg_neesasgd Mg el ectrode pads of
sai d second sem conductor chip through conductive wires; and a resin

encapsul ant for _Ei\Célpéchﬂwmgai:dnﬁééﬁinqeﬁheomduatsorloqhi(p,ozs)ai d second
sem conductor chip, _ 1lc _ 8 MAY 2003 the inner portions of said
plurality elettritaldpdspnhbetiednep pbet edrstob ieaphdsedowmd | eads and said
conductive wires, wherein
signals on the semiconductor chip 11( and the leads
10, 101 (103) electrically connected tc the electrode pads
for signals on the semiconductor chip 112 through the
wires 162 on the wiring board 161, the pin arrangement
of the semiconductor device 100 can be simplified, and
the number of the wires 116 can be reduced. This
15 makes it possible to provide semiconductor devices 100
with high productivity.
As described above, the present embodiment
provides the followings effects.
(1) The semiconductor chip 110 is bonded and
20 secured to the surface of the seniconductor chip 112
facing the back surface of the 110Y of the
semiconductor chip 110. The inner portions of he
leads 102 provided at the two shorter sides 112C and
112D of the semiconductor chip 112 among the leads 102

25 electrically connected to the electrode pads 111 on
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said first sem conductor chip is provided over a surface of said second

sem conduct or chip facing the second principal surface of said first

sem conductor chip with one side of said first sem conductor chip Igg@?gqma
on the side of another side of said second sem conductor chip that

said side and wherein the inner portions of said plurality of first |eads
are bonded and secured to the surface of said second sem conductor chip
facing the second principal surface of said first sem conductor chip. 28. A
sem conductor device conprising: a first sem conductor chip having a first
princi pal surface and a second principal surface opposite to each other and

o g aucEht CSen DRl L ST 00p SP1 6, EhFSUORY ERE! R EBITRC G S0CONd

sem conductOfF T avi ng 2 T rincrp sur and~a second princi pal

surface opposALe 40q SEL, é@e£oa99ehéﬂ¥99c§|éftfﬁgesgﬁﬁéo AR on sal d

first princrpa sur?ace ?orned In a plane size greater t that of said

first Se”1EHﬂEUP19rf&@iﬂg enhéibatk! eagrhayi pYoRNociENRGE portion and an - 115
2 8 MAY 2003 outer portion, said inner portion being electrically connected

to an el ecsenfi€ondcwdr sSéhdpfizst sem conductor chip through a conductive
wire; a second | ead having an inner portion and an outer portion, said

i nner portion besimcelwwthizatdyt tpanatien ablawsekachrodethad of said
second sem conductor chip through a conductive wire; a third | ead having an
i nner por t semicendastent chipsr1i6nand Lbarta Peaguppersed myedrd |y with
said third_ | ead, provided between the end of said first and second | eads
and sai d fi-P3f 5edPecH@EERer CRAi BARRA2EFRER, PEaFRE SERAEONENATPR he second

of “sai d ScBefiPTenthohdUBDSF LERF pEPNF OINABRALEPFY e BEding & reain |
encapsul ang ol ot B6PPRL Lh80s 381 doblkStoB el eaRdUCHoE g@& sai d_second

sem conductor ¢ el nner portion O I rs fhe i nner porti on

of sajg seg@ndel €88, thDEKhBES 0BOELEONeAlsSRDD §Bi Ednkeadqany said
conductive wires, wherein said first sem conductor chip is bonded and

secur ed tOtneSUhiaEﬁegé 68i dheegendlcenductaduchap ahiop theneg ishe second
principal surface of said first sem conductor chip and wherein - 116 2 8
MAY 2003 t he inmeeaperinohhef thbacknesaref thadresibosdcapsndasdeured to the

surface of said second sem conduct or chlg facing the second principa
surface ofléaiGVFPr§P°§§HiEBﬁdﬁEPbFOEﬁFE BEtSP&B 442416 r st seni conduct or

chip. 29. A sem dev or dj to C1a|n1ﬁ m@ereln said first
seni conduc8PPEAI S ﬁ gh?d aftﬁsﬁ d%%. € bohtiedakES s&tured to the
[Tirsishri gekagbisuttag foegdaame gnd éé%&%ﬁﬁ%@h@ﬁ' R sihiA
senlconduc or device a cording to a|n1 erein

thickness, a semiconductor device 100 having a low

profile can be provided.

Since the length of the wires 116 for
electrically connecting the electrode pads 111 on the
20 semiconductor chip 110 and the leads 102 can be

reduced, it is possible to reduce the impedance of the

signal transmission path. As a result, a

semiconductor device 100 having a high speed can be

provided.

25 (2) The semiconductor chip 110 is bonded and
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said first sem conductor chip and said fourth | ead are bonded and secured
to the second principal surface of said second sem conductor chip. 31. A
sem conductor device conprising: a first sem conductor chip having 4 BEMAY <1003
princi pal surface and a second principal surface opposite to each other,
havi ng a quadrangul ar surface configuration and having a plurality of

el ectrode pads provided over said first principal surface and arranged

al ong each side of said first principal surface; a second sem conduct or
chip having a first principal surface and a second principal surface - 11i

2 8 MAY 2003 opposite to each other, having a quadrangul ar surface

conflguratgeeueﬁa eopgﬂaecikéﬁiarFakﬁ&nahéﬁrkaéb 9 2%2b% St

sem conductor chip and having a pluralify of electrode pads arranged al ong

the side Oéeﬁmeoﬁadeteis efiig filbstapihgciBal bakkf 8aefadelloy alrid y of first
| eads each having an inner portion and an outer portion, said, iInner

portions below3opr eedeemagbaddetenecaifge100 .sare sesnad seni conduct or
chip, said inner portions being electrically connected to respective
el ectrode pedsiohssafdhki letdsedDeopdoetidedchitp thler awgh shaxdient i ve wires; a
plurality of second | eads each having an inner portion and an outer

porti oM, sa&desnhéﬂcpénﬂl6ﬂ§Db9ﬁnghpréemdééndup§paecbn@ dil®e of said second
sem conduct or chi said inner portigns_being electrically connected to
respectivea@Péﬁtheelﬁaé§ éPzs§Eéc§éé8ﬁé1¥eﬁP&Sﬁ&G@FoFQNﬁW?through

d [ d I f I d f
EZEiﬁﬁﬁhﬁisﬁ‘Eﬁﬁps%”gaﬁa SZESRE”ESE?%sﬁ%%epﬁpc%ﬁ%? dfe Tiiher porti ons of
said pIura%b B_Ehgsbwkggdi%stgg Bﬁﬁ hdogicﬁ eaa%% §§Fond | eads and

sai d condu Wi res Pein sara |rs s@cond sem conduct or chi ps

are i18 #6231 2426 %Qaw'ﬂlkﬁeo%eeaads@mle%a@ctwfc%& of said

first senlcon uctor Ip~and the first principal surface of sald second
sem copducter ¢hbRngntaef Baekoshagaceehabivoaghichewsehicanduddyf such that
a side of said first semi conductor chip having a smaller nunber of

el ectrode phdp .hé&n the other sides is |located on the side of one side of
sai d second sem conductor chip. 32. A sem conductor device conprising: a
first sem conducércehFpchadi Agnélegnratipni Adlpws shef d@€pand a second

| f te t h th h f.irst electrod d
Bnd 8 SocoRBLaREcPToRBepHITFar 108 BN ERFICALLY, CHPRRELI 'rséuf ace; a second
seni conduct9roehi Yo 13, Lhstyg o e {B8hapELagaan 13 Sasand pri nci pal

surface opp05|te to haV|n ele tro e pad and a
secongsel egheod@apad;bar &E%db@ncaabéléar sy Eh'en‘i'hﬁ.@kn%%rsf%&etlfé)r med in a

pl ane size greater than that of said firSt sem conductor chip; a first |ead
havi ng an isemdtopduticor ahdpan 1oyt ehepahticknessaiod itheeresdrt i on bei ng

el ectrically connected to the first electrode pad of said first

sem conducedcapisiug antr ddgh cancbedemallerwithan that in a case

wherein the back surfaces of the semiconductor chips
110 and 112 face each other. This makes it possible
20 to provide a semiconductor device 100 having a low
profile.
It is possible to conduct wire connection to
electrically connect the electrode pads 111 on the
semiconductor chip 110 and the leads 102 and wire

25 connection to electrically connect the electrode pads
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a second | ead having an inner portion and an - |1 2 8 MAY 2003 outer
portion, said inner portion being electrically connected to the first

el ectrode pad of said second seniconductor chip through a conductlw%lwwrmng
a third lead having an inner portion and an outer portion; a fourth'lead
formed integrally with said third | ead, provided between the end of each of
said first and second | eads and said first sem conduct or chip and

el ectrically connected to the second el ectrode pad of said first

sem conductor chip and the second el ectrode pad of said second

sem conductor chip through conductive wires; and a resin encapsul ant for

encapsul at i ng §ﬁ'€h€'§§hl§8ﬁﬁﬁ@%@¥cbﬁ& chiiR. apdl ¢heeq@RdsSamyxapduct or
chip, the inner portion of said first ead, the inner portion of said

second | eaghet BamenBeepPpabliing ehespaguithictdrecad, asai d fourth | ead and
sai d conductive wires, wherein said first sem conductor chip is bonded and,

secur ed t05&m$Ubhauetot daivdcect00d sEnisomakes oftcpopsibliengot he second
princi pal surface of said first sem conductor chip and wherein said fourth
| ead does nmpreweetlebprndactiietyl oft rodemjadsductoai desscmnd

sem conductor chip. 33. A nethod of manufacturing a sem conductor - 120

2 8 MAY 20880devi ce conprising the steps of providing a first

sem conduct or Chl$6haV|n a first §r|n0| iurface and a second princi pal

surface oppo§|te ThenSemAhePndRgyPRgCh Pél ¢0r 88€ pdd A&Eed on said

LSt P BB oHALACE AN 00 20 WG, om0 ape appl ed Ko

a semiconductor chip 110 and the circuit forming surface
112X of the semiconductor chip 112 in a face-to-face

10 relationship with each other such that the sides of
the semiconductor chip 110 along which a smaller
number of electrode pads 111 are provide& are located
on the side of the longer sides of the semiconductor
chip 112.

15 Since such a configuration makes it possible to
reduce the number of the leads located outside the
longer sides of the semiconductor chip 112, it is
possible to suppress any increase in the dimension of
the semiconductor device in the direction of the

20 longer sides of the semiconductor chip 112.

Further, since the number of the wires 116 at
the longer sides of the semiconductor chip 112 can be
reduced, it is possible to prevent shorting between

the wires attributable to a flow of resin during the

25 formation of the resin encapsulant 117. This makes it
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first principal surface and a second principal surface
ot her and having an el ectrode pad forned on said first
formed in a plane size greater than that of said first
and bonding said first sem conductor chip to the first
surface of said second sem conductor chip through said
nmet hod of manufacturing a sem conductor device conpri sSi

opposite to each
principal surface,

sem conduct or chi

or second @M%

&

bondi ng tape. 34. A

ng the steps of

di cing a sem conductor wafer having a plurality of chip form ng regions

formed over a first principal surface thereof and having an insul ating

bondi ng tape bonded to a second principal surface thereof opposite to said
first pri ngbaalj.biurf:ace.mb%%mth@eyaeﬁar 8f seficondueter ddvidmying an

el ectrode
2 B MAY 20Q@3okhondi ng tape bonded to a second princi pal

surface thereof

ormed on a first principal surface thereof and having said -

121

opposite to said first principal surface; providing a second sem condu~~tof
chip having a fi(&) phentiepdl 196r batendadbetweeandher edlecpalodsur f ace
opposite to each other and having an el ectrode pad forned on said first
princi pal padsadéd3 bdr wbe wemicandugtorsichdpgldat-er Suhhnat hat of said first
sem conductor chip; and bonding said first sem conductor chip to the first
or secénd penddgpaRtiant d@Prevesaitdes &drdbdddityoridudonttidig f-hehr ough sai d

bondi ng tape. 35. A npethod of manufacturi a seni conducgt or deyi ce
08, RRGSF BRTERM Ya

accordi ng t6agd 0% $8ak, exrengse PgtT1gS

first pring&g&llggnface and a second principal surface opposite to each
ving an el FGrode forned on said first principal surface;

ot her and ha

ructure in

36. A som CORapEHIF SRVEIBL, GHIP didgats PRy cre HRRssiA I o havi ng o

a

second seni condugkgr pghiipghavie’ maduabkatl BE ACisRMicHwdudédand a second

principal surface

10 device 100, the semiconductor chip 110 is bonded and

secured to the circuit forming surface 112X of the

semiconductor chip 112 through the bonding tape 114.

Since the thickness of the bonding film 114 can

be more uniform compared to that of a bonding layer

15 formed by applying an adhesive, the inclination of the

semiconductor chip 110 and the amount of an overflow

of the adhesive can be suppressed, which makes it

possible to suppress poor connection between
electrode pads 111 on the semiconductor chip
20 the wires 116. As a result, the yield of

semiconductor devices 100 can be improved.

the

110 and

(6) During the manufacture of a semiconductor

device 100, the semiconductor wafer 120 and the

bonding tape 114 applied to the back surface

120Y of

25 the semiconductor wafer 120 are diced to form the
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opposite to each other and having an el ectrode pad forned on said first
principal surface, forned in a - 1L2 2 8 MAY 2003 pl ane size greater
than that of said first sem conductor chip; a first |ead having an i@ﬂﬁfzm”
portion and an outer portion, said inner portion being electrically
connected to the electrode pad of said first sem conductor chip through a
conductive wire; a second | ead having an inner portion and an outer
portion, said inner portion being electrically connected to the el ectrode
pad of said second sem conductor chip through a conductive wire; and a
resin encapsul ant for encapsulating said first sem conductor chip, said
second sem conductor chip, the inner portion of said first |ead, the inner
port ion ofSBIFNARENE Foim Lhhdandai thebRREEeFvet®rres, wherein said

first sem conductor chipis b ed and secyred to a surface of said second
sem conduct Yr-cH u?%%?ﬁﬁh%ﬁefggckﬁmm?ﬁ?ﬁﬁap%P éﬁ?fﬁ&ECBFtsaid first

' d hi h h ' | ati bondi .37, ,An el ' '
ppar at us. FRETERN NENEERE Fcbl £ X LBE i T ARAF P PABCERA GheBrmdanduct or devi ce

nount ed on r@ﬁiﬁcéﬁgjbéHéigéetg esgi circuit board, said seni conductor
device co rsing: a frrst-semconductor chip having a ' f first principal

surface and a segond pLd e paln fh f@§€ chigsd) can remain at the
periphery of the back surface 110Y (a corner where a
cutting surface and the back surface 110Y meet) of a
{ semiconductor chip 110 divided through dicing as a
result of incomplete separation. Since such chips can
10 be held in place by the bonding tape 114, it is
possible to prevent any chip from falling on the
semiconductor chip 112 on which the semiconductor chip
110 is placed. Since this makes it possible to
prevent damage on both of those semiconductor chips
15 attributable to the fall of chips, and the yield of
semiconductor devices can therefore be improved.
Since the bonding tape 114 is formed of a
resinous material softer than the substrate made o:
silicon, the semiconductor wafer 120 can be easily
20 diced.
Since the bonding tape 114 is diced along w.th
the semiconductor wafer 120, a bonding tape 114
matched with the external size of the semiconductor
chip 110 can be easily formed.

25 (7) Since a semiconductor device 100 is mrounted
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2 8 MAY 2003 opposite to each other and having an el ectrode pad forned on
said first principal surface; a second sem conductor chip having a first
princi pal surface and a second principal surface opposite to each q%qﬁw ﬂﬁg
havi ng an el ectrode pad fornmed on said first principal surface, formed i

pl ane size greater than that of said first sem conductor chip; a first
signal |ead having an inner portion and an outer portion, said inner
portion being electrically connected to the el ectrode pad of said first

sem conductor chip through a conductive wire; a second signal |ead having
an inner portion and an outer portion, said inner portion being

electrically connected,to th | ectro pad .of, sai d .second seni conductor -
chip throufft & ¥sRdls: PETH ﬁeﬁ and aa%Seé:iaﬁder}csz)ﬁsdltaﬁts fpac?sse]f'gég%sul ating

said first senicen or i1y i.d s d _sem d%céﬁr e inner
portion of té’a?&%ﬁ%ﬁ?%ﬁg%%‘ﬁ esi’g.’,t%t“hgﬁlc&%ngr %[)Ecr)ﬁil%on oA dp%téc%:%nd si gnal
| ead, and saiqcongct i ¥rewkies othenel Brsahdaf hA! baeBhaandyct or chip s
provi ded over a surface o? sald second sem conductor chip facing the second
princi pal syahae®a®f i%Aid fddestureadisPduemicondwtdor dediddY 2003 chip

t hrough an 1 nsul ati ng bondi ng tape and wherein the outer portion of said
first signaaviiaadal $emlieeinduealdy ctdipaaiced cdadleshithexssamdand gnal | ead
through the wiring on said circuit board. 38. A sem conductor device

conpri si ng:seflirondschotr atey iy iay imglaursaEnicpafuciectchode bh2ls and
wirings farned on one surface thereof; and ' (2) a packaged devi ce nounted
on sai d onédoagedatheseosaiares mesintade o @ FiFddia R ievi&e. conprising: a
first sem conductor chip_and a second seniconduc%gé chi p, each having a
circuit forning $80f B¥e eAeF tF YFRULYs GOPREE tdPFodit®e st SilPkircuit forming
surface and .el.ectrod ads forned on sai.d circuit formng surface; first
signal | eao(sl%g cﬁlﬁﬁrﬁﬁ ¥ rﬁ?é}neﬁ%retqa(}ﬁ g-‘r]i’ ai eoctﬁre?ra%g%‘? nP?/\ﬁi chis
cont i QUOUS Wi i.d LRner rii on: it i ciigal ly

connecrltéi ng s‘éﬂgn%ll%ﬁr?gxr tg%r tsiegtﬁ'sédor@hs%%&n%ﬁ?sdt \i?‘ldémn%‘ﬁﬁlt?g%si%fﬁ sai d

el ectrode pads (afo3saied ddtrsilc AN, TRRRIUE tLRATIHO UL N edtitdige ESPECt i Vel y;
and a resin nenber sealing saidfirst and second sem conductor chips, said
conduct i ve Sty esigmadisd diinste penicmiwiteaichifp risi2 stlgmakgh edlds, sai d
outer portions of said first signal |eads protruding outwardly from said
resin nmenberireshdréd wrsdihe fWirISitn$émacIi§hdL£1t oM hiGF ieaxd akk@d on said

second sem conductor chip, . .
the pin arrangement of the semiconductor device 100

15 can be simplified, and the number of the wires 116 can
be reduced. This makes it possible to provide
semiconductor devices 100 with high productivity.

While the present embodiment has referred to an
example wherein the semiconductor chip 110 is provided

20 on the circuit forming surface 112X of the
semiconductor chip 112, the semiconductor chip 110 may
be provided on the back surface 112Y of the
semiconductor chip 112 as shown in Fig. 50. In this
case, since there is no damage on the circuit forming

25 surface 112X of the semiconductor chip 112 even if the
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wherein said outer portions of said first signal |eads are connected to
said plurality of electrode pads of said substrate respectively, _ i25 _

2 B MAY 2003 wherein said electrode pads of said first sem conduct gg Mahijgg]
includes a first el ectrode pad which should be conmmonly connected to one of
sai d el ectrode pads of said second sem conductor chip, wherein a signa

| ead electrically connected to said first electrode pad of said first

sem conductor chip and a signal |ead electrically connected to said one of
said el ectrode pads of said second sem conductor chip are electrically
connected to each other by one of said wirings of said substrate and are
not electrically connected to each other in said packaged device. 39 . A
sem conduct sremdsnnskticiegoradiipy 1P disisugectdtrta thegmpsecond

sen conductor chip has a size |larger than that of said first sem conductor
chip, and womMEnessioRn thmlryamtgrxﬁnml& Ghispmicendyssed on sai d second
sem conductor chip such that, said bhack surface of said first sem conductor'
chip is contd®H&EEsHaan £ digherithanfialy urd £335VRereiecthad

sem conductor chip.. 40 . A _sem_conduct.or device .according.to claim 39,
further conprS™siGRPFUSESF Stidht) Jrséa{?%mgea%ht @l%g"“’arnc‘?ﬁ er portion and

an outer. porgion which s cantJ,ouo | t i 'Pplf p. L0 rein parts

of said>inn OIB‘})]TIH osr‘llsxfo escallrloi)gkbfﬁﬁé% %&‘flgén |da cge%dé“}ééef%%\rll\?ﬁnuously

formed with 0%&3@-@::1 Assidh ] gonduct or device according to claim 40,
e r}fjtl al Jlea

wher ei n sai o? fiIx pot e I ncludes a ground potential lead. - 1?G

2 8 Mar 2003 42 . whiS@Mithe Hes@intd @i iaeary didig der&dwddn ¥d yherein said
back surface of said first sem conductor chip is bonded to said circuit

form ng surfeacanpife sdhetesior gtk domdionylucdme XM pidbyappliedutat thg adhesive
film 43 . A sem conductor device according to claim42, wherein said parts
of said i nndragiorsunfisseflldy df itderl geniganductaadship el 10 nbbet o surround
said first sem conductor chip in a plane view 44 . A sem conductor device

accor dilfg t @I FRPF rkheR X RHrRAIRA & Iie FHFRM1t eB@5MEREh havi ng
an inner portion an out er, portion ich is .contjnuous W th, said inner
portion, \Rhesr"bri' %%?]t}a%ﬁtoeé %é)ﬁ%c%q\@%cat}odr S%l&ﬁ.dig#]gn;ﬁn YRR are
connected t i d r per:Tel-t i t L id second
signal | eadgza}?ée' eﬁe@%i call'y 1 ncfgdpeﬁ%%%t%?rérgac tﬁe‘%ﬁ%gégr gﬁnot

el ectrical | yageies sl 4 GapcdbridtetoPYwSHel véforgSsopasat dofillbstrate. 45
A sem conductor device according to claim 38, wherein said packed device

i ncludes a gqimdrédetsgmckagapply bonding tapes 114 matched with

CA[, Y. ATE. A A2. A AY. AY. AGE. ASE. AY. AA. A. Aly2. A, . Ay, A A@A A2, A E. Al . Aly. A A
h. As. ALSA. Ather exgermalagd ze Qdh. yemkcomuator ARinE@ I Avtahkhal A9, A2, A A(.
A AU3. AA. A . As, A AAT. AL. A& A A A AL . A9, A Ar, A A, A% A AL2. AL, A9. A& A. As. A. A
LA AS2. AsY. RITY Liarkormingysyqtac e WX RF AEMioeRduaton chiPA A

Y. AN&. AsE. AFY. . CAA A LA LAULA2 AY. A2 A(LAAALA LA
E‘.A.A.A,‘.gl.%%éﬁ%{{l_.%g;vm%z ( {

~apa{}w mhc”Y] ca] ga 0] adle Hxaldfrldplsdilne ol atepd cadgat sakqal cal caj ca
] ca] ca] ca] ca] ca] ca] ca] ca]ca]cal] ca] c<a] cRa! ACl } MOQY  / P}

@ xsni d_Z] | cetampTe] €1og¢ apde ad £ad asddd £q] e al oo kay £agca) eakeal-cal cajcaj ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal
20 layer structure in which bonding layers 114B are
provided on both sides of a base 114A, a bonding tape
having a single layer structure may be used.
(Tenth Embodiment)

Fig. 51 is a schematic plan view of a

25 semiconductor device which is a tenth embodiment of
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encapsulant interposed between them without using any
adhesive on the surfaces thereof facing each other, it
is possible to prevent any crack attributable to
thermal expansion caused by heat generated when the
5 semiconductor device is subjected to a reflow process

and when the device operates.
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What is claimed is:
1. A semiconductor device comprising:
a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads, formed on said circuit forming surface;
a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface and having
a plane size greater than that of said first

semiconductor chip;

a plurality of first signal leads each having an inner
portion and an outer portion, said inner portions being
electrically connected to respective electrode pads of said
first and second semiconductor chips through conductive wires,
each end of said inner portions of said plurality of first
signal leads being terminated at the vicinity of a side surface
of said second semiconductor chip;

a support lead having an inner portion and an
outer portion for supporting said second semiconductor
chip with said inner portion; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,

the inner portions of said leads, the inner portion of
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secured to said second semiconductor chip with the
back surface of said first semiconductor chip and the
circuit forming surface of said second semiconductor
chip facing each other and wherein

the inner.portion of said support -lead is bonded
and secured to the circuit forming surface of said

second semiconductor chip.

2. A semiconductor device according to Claim 1, furtherx
comprising a plurality of second signal leads each having an

inner portion and an outer portign, wherein parts of said inner
\eads

portions of said second signalAare provided over the circuit
forming surface of said second semiconductor chip, and are
terminated at the vicinity of a side surface of said first
semiconductor chip, and wherein said parts of said inner
portions of said second signal leads are electrically connected

with said electrode pads through conductive wires.

3. A semiconductor device comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface;

a second semiconductor chip having a circuit
forming suxface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface and having
a plane size greater than that of said first
semiconductor chip;

a plurality of leads each having an inner
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portion and an outer portion, said 1lnner portions

being electrically connected to respective electrode
pads of said first and second semiconductor chips
through conductive wires;

a support lead having an inner portion and an
outer portion for supporting said second semiconductor
chip with said inner portion; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portions of said leads, the inner portion of
said support lead and said wires, wherein

said first semiconductor chip is bonded and
secured to said second semiconductor chip with the
back surface of said first semiconductor chip and the
back surface of said second semiconductor chip facing
each other and wherein

the inner portion of said support lead is bonded
and secured to the back surface of said second
semiconductor chip.

4. A semiconductor device comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface;

a second semiconductor chip having a circuit
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pads formed on said circuit forming surface and having
a plane size greater than that of said first

semiconductor chip;

a plurality of leads each having an inner
porticn and an outer portion, each of said inner
portions being electrically connected to respective
electrode pads of said first and second semiconductor
chips through conductive wires;

a support lead having an inner portion and an
outer portion for supporting said first and second
semiconductor chips with said inner portion; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portions of said leads, the inner portion of
said support lead and said wires, wherein

said first semiconductor chip is bonded and
secured to said second semiconductor chip with the
back surface of said first semiconductor chip and the
circuit forming surface of said second semiconductor
chip facing each other and wherein

the inner portion of said support lead is bonded
and secured to the circuit forming surfaces of said

first and second semiconducter chips.
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5. A semiconductor device accord.ng to Claim 4,
wherein a part of the inner portions cf said leads is
provided over the circuit forming sur:ace of said
second semiconductor chip.

6. A semiconductor device comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface;

a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit formirg surface and having
a plane size greater than that of said first
semiconductor chip;

a plurality of leads each having an inner
portion and an outer portion, said inner portions
being electrically connected to respective electrode
pads of said first and Qecond semiconductor chips
through conductive wires;

a support lead having an inner portion and an
outer portion for supporting said first and second
semiconductor chips with said inner portion; and

a resin encapsulant for encapsulating said first

semiconductor chip, said second semiconductor chip,
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said support lead and said wires, wherein

said first semiconductor chip is bonded and
secured to said second semiconductor chip with the
back surface of said first semiconductor chip and the
back surface of said second semiconductor chip facing
each other and wherein

the inner portion of said support lead is bonded
and secured to the circuit forming surface of said
first semiconductor chip and the back surface of said
second semiconductor chip.

7. A semiconductor device comprising:

a first semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface;

a second semiconductor chip having a circuit
forming surface and a back surface opposite to the
circuit forming surface and a plurality of electrode
pads formed on said circuit forming surface and having
a plane size greater than that of said first
semiconductor chip;

a plurality of leads each having an inner
portion and an outer portion, said inner portions

being electrically connected to respective electrode
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hrough conductive wires;

a support lead having an inner portion and an
outer portion for supporting said first and second
semiconductor chips with said inner portion; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portions of said leads, the inner portion of
said support lead and said wires, wherein

said first semiconductoxr chip is provided over
said second semiconductor chip with the resin of said
resin encapsulant interposed between the back surface
of said first semiconductor chip and the circuit
forming surface of said second semiconductor chip and
wherein

the inner portion of said support lead is bonded
and secured to the circuit forming surfaces of said
first and second semiconductor chips.

8. A semiconductor device according to Claim 7,
wherein a part of the inner portions of said leads is
provided over the circuit forming surface of said
second semiconductor chip.

9. A semiconductor device comprising:

a first semiconductor chip having a circuit

forming surface and a back surface opposite to the
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pads formed

on said circuit forming surface and having

a plane size greater than that of said first

semiconductor chip;

a plurality of leads each having an inner

portion and

an outer portion, said inner portions

being electrically connected to respective electrode

pads of said first and second semiconductor chips

through conductive wires;

a support lead having an inner portion and an

cutexr portion for supporting said first and second

semiconductor chips with said inner portion; and

a resin encapsulant for encapsulating said first

semiconductor chip, said second semiconductor chip,

the inner portions of said leads, the inner portion of

sald support lead and said wires, wherein

said £

said second

irst semiconductor chip is provided over

semiconductor chip with the resin of said

resin encapsulant interposed between the back surface

of said first semiconductor chip and the back surface

of said second semiconductor chip and wherein
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s 1098 Claims 1 through 9, wherein said support lead is
configured to serve as both a power supply lead and a
reference potential lead.
11. A method of manufacturing a semiconductor
device comprising the steps of:
providing a first semiconductor chip having a
circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on said circuit forming surface
and providing a second semiconductor chip having a
circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on said circuit forming surface
and having a plane size greater than that of said
first semiconductor chip;
forming a semiconductor chip stack by bonding
and securing the back surface of said first
semiconductor chip to the circuit forming surface of
said second semiconductor chip;

bonding and securing an inner portion of a



& ()-M09 10%F7& ()-!8&9 10%& ()-!8&9 10%00& ()-1___ " dYNC, 100 100

100<" 109%0% () -, 6" 109%0% () - 4AMLOYOR () - 210%0% () - 10O ()-‘)‘U‘t““ﬁilﬁXNC
,s1096G& () - 10968 () - s10%6G& () -1 109%6G& () - 18 MAY 2003
s109G8 ()-'yl 10%43& () - a: aDar a~aadEYNC, y10%G& ()- 10%G& () -

1096G& () - F1LOY%GE () -

310%3% () - f 10%3& () - aaWbcbbbb® >YNC! + 1 10% & () - * SLO% () -

3( 10938 () - y&10%G&' ()-! T 10%6G& ()-2 T

109 () - ?b@Lc{ ccccaBYNC! Y+ 109%G& () - MP@LOYGE () -, 5109%G& () -

9310938 ()-11109%3& ()-!"+ 1 10983& () - ccccccdIdPdbCl 9109%& () - 109%& () -
109& ()-s' MO%& ()- 10G 10G 10G9=MLOY%G& () - Pd} dddeBeneaBbCl 109%H& () - !

"10% b: b%xg;) B LUMR € -t fd D&t oy (Jur A& )said
neeef . f ef f JEbC! S$10%0& () - " 10%& ()-f1 10%& () -

Y109%&' ()secldid& dmichid@fo L )chip;
fffgFg}ggdEbCl @ 10%& () -f-10%& () - Y+10%& () -, & 10%& () - @( 10%& () -
yy&mo%&' () - ggg-eakin eShinthetin d e citGin g1 Glh o= MIGMIE qde VL () -y
7s10%& () - S, 5SMLO%& () - SL310%& () -1 110%& () -
said first and second semiconductor chips to inner
portions of a plurality of leads respectively through
conductive wires; and

encapsulating said first semiconductor chip,
said second semiconductor chip, the inner portions of
said leads, the inner portion of said support l=ad and
said wires.

12. A method of manufacturing a semiconductor
device according to Claim 11, comprising the step of-
providing a part of the inner portions of said leads.
over the circuit forming surface of said second
semiconductor chip.

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

providing a first semiconductor chip having a
circuit forming surface and a back surface cpposite to
the circuit forming surface and a plurality of
electrode pads formed on said circuit forming surface
and providing a second semiconductor chip having a
circuit forming surface and a back surface opposite to

the circuit forming surface and a plurality of

electrode pads formed on said circuit forming surface
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forming a - chip stack by bonding

and securing the back surface of said first
semiconductor chip to the back surface of said second
semiconductor chip;

bonding and securing an inner portion of a

having an ‘nraer pertion end an outer~ pPertion

support 1ead to the back surface of said second
semiconductor chip;

electrically connecting the electrode pads of
said first and second semiconductor chips to inner
portions of a plurality of leads respectively through
conductive wires; and

encapsulating said first semiconductor chip,
said second semiconductor chip, the inner portions of
said leads, the inner portion of said support lead and
said wires.

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

providing a first semiconductor chip having a
circuit forming surface and a back surface opposite to
the circuit forming surface and a plurality of
electrode pads formed on said circuit forming surface

and providing a second semiconductor chip having a

circuit forming surface and a back surface opposite to
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semiconductor chip and the circuit forming surface of
said second semiconductor chip in a face-to-face
relationship with each other and securing and
supporting them at an inner portion of a support lead
to form a semiconductor chip stack with a gap  between
them;
electrically connecting the electrode pads of
said first and second semiconductor chips to inner
portions of a plurality of leads respectively through
conductive wires; and
encapsulating said first semiconductor chip,
said second semiconductor chip, the inner portions of
said leads, the inner portion of said support lead and
said wires.
15. A method of manufacturing a semiconductor
device according to Claim 14, comprising the step of
providing a part of the inner portions of said leads
over the circuit forming surface of said second

semiconductor chip.

16. A method of manufacturing a semiconductor
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second sides face each other;
a plurality of first leads each having an inner

portion and an outer portion, said inner portions each

being provided outside the first side of said second

semiconductor chip, said inner portions each being
# electrically connected to respective electrode pads of
said first semiconductor chip through conductive
wires;

a plurality of second lead having respectively

an inner portion and an outer portion, said inner
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s!'109%8 (3& () - bebo#@%ﬂhﬁ&@béﬁyéurface of said first semiconductor
chip and the first principal surface of said second
semiconductor chip are in a face-to-face relationship
in which the first side of said first semiconductor
chip is located on the first side of said second
semiconductor chip and such that the distance from the
first side of said first semiconductor chip to the
first side of said second semiconductor chip is
greater than the distance from the second side of said
first semiconductor chip to the second side of said

second semiconductor chip.

18. A semiconductor device comprising:
a first semiconductor chip formed electrode pad

to a first principal surface and a second principal

surface opposite to each otier;
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plane size greater than that of said first
semiconductor chip;
a first lead having an inner portion and an
outer portion, said inner portion being electrically
connected to an electrode pad of said first
semiconductor chip through a conductive wire;
a second lead having an inner portion and an
outer portion, said inner portion being electrically
connected to an electrode pad of saild second
semiconductor chip through a conductive wire; and
a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first lead, the inner
portion of said second lead and said conductive wires,
wherein
said first semiconductor chip is provided over
the surface of said second semiconductor chip facing
the second principal surface of said first
semiconductor chip and wherein
the end of the inner portion of said first lead

is located over a surface of said second semiconductor
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18, further comprising:

a third lead having an inner portion and an
outexr portion; and

a fourth lead formed integral with the inner
portion of said third lead and provided between the
ends of the inner portions of said first and second
leads and said first semiconductor chip, wherein

said fourth lead is bonded and secured to a

surface of said second semiconductor chip facing the
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22. A semiconductor device according to Claim

18, wherein
said first semiconductor chip is bonded and

secured to said second semiconductor chip.

23 A semiconductor dévice coéprising;

a first semiconductor chip having a first
principal surface and a second principal surface
opposite to each other having a quadrangular surface
configuration, and having a plurality of electrode
pads arranged along one side of said first principal
surface;

a second semiconductor chip having a first
principal surface and a second principal surface
opposite to each other, and having a plane size
greater than that of said first semiconductor chip and
having a plurality of electrode pads arranged along
one side of said first principal surface;

a plurality of first leads each having an inner
portion and an outer portion, said inner portions
being provided outside one side of said second
semiconductor chip, said inner portions being
electrically connected to respective electrode pads of

said second semiconductor chip through conductive
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semiconductor chip, said inner portions being
electrically connected to respective electrode pads of
said second semicconductor chip through conductive
wires; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portions of said plurality of first leads,
the inner portions of said plurality of second leads
and said conductive wires, wherein

said first semiconductor chip is provided over a
surface of said second semiconductor chip facing the
second principal surface of said first semiconductor
chip with one side of said first semiconductor chip
located on the side of one side of said second
semiconductor chip which meets another side thereof
and wherein

the inner portions of said plurality of first
leads are provided such that a part of them overlaps
the surface of said second semiconductor chip facing
the second principal surface of said first

semiconductor chip.
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semiconductor chip;
a first lead haviﬂg an inner portion and &n
outer portion, said inner portion being electrically
connected to an electrode pad of said first
semiconductor chip through a conductive wire;
a second lead having an inner portion and an
outer portion, said inner portion being electrically
connected to an electrode pad of said second
semiconductor chip through a conductive wire; and
a resin encapsulant for encepsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first lead, the inner

portion of said second lead and said conductive wires,

wherein

said first semiconductor chip is bondecd and
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27. A semiconductor devicé comprising:

a first semiconductor chip having a first
principal surface and a second principal surface
opposite to each other, having a guadrangular surface

configuration and having a plurality of electrode pads
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a plurality of first leads each having an inner
portion and an outer portion, said inner portions
being provided outside one side of said first
semiconductor chip, said inner portions being
electrically connected to respective electrxode pads of
said first semiconductor chip through conductive
wires;
a plurality of second leads each having an inner
portion and an outer portion, said inner portions
being provided outside one side of said second
semiconductor chip, said inner portions being
electrically connected to respective electrode pads of
said second semiconductor chip through conductive
wires: and

a resin encapsulant for encapsulating said first

semiconductor chip, said second semiconductor chip,
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a first semiconductor chip having a first
principal surface and a second principal surface
opposite to each other and having electrode pads
formed on said first principal surface;

a second semiconductor chip having a first
principal surface and a second érincipal surface
opposite to each other and having electrode pads
formed on said first principal surface, formed in a
plane size greater than that of sald first
semiconductor chip;

a first lead having an inner portion and an
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a fourth lead formed integrally with said third
lead, provided between the end of said first and
second leads and said first semiconductor chip and
electrically connected to the second electrode pad of
said first semiconductor chip and the second electrode
pad of said second semiconductor chip through
conductive wires; and
a2 resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first lead, the inner
portion of said second lead, the inner portion of said
third lead and said conductive wires, wherein
said first semiconductor chip is bonded and
secured to a surface of said second semiconductor chip

facing the second principal surface of said first

semiconductor chip and wherein
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. A semiconductor device according to Claim
28, wherein

said first semiconductor chip and said fourth
lead are bonded and secured to the first principal
surface of said second semiconductor chip.

30. A semiconductor device according to Claim
28, wherein

said first semiconductor chip and said fourth
lead are bonded and secured to the second principal
surface of said second semiconductor chip.

31. A semiconductor device comprising:

a first semiconductor chip having a first
principal surface and a second principal surface
opposite to each other, having a gquadrangular surface
configuration and having a plurality of electrode padis
provided over said first principal surface and
arranged along each side of said first principal

surface;
a second semiconductor chip having a first

principal surface and a second principal surface
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opposite to each other, having a gquadrangular surface
configuration and a plane size greater than that of
said first semiconductor chip and having a plurality
of electrode pads arranged along the side of one side
of said first principal surface;

a plurality of first leads each having an inner
portion and an outer portion, said inner portions
being provided outside one side of said second
semiconductor chip, said inner portions being
electrically connected to respective electrode pads of
said first semiconductor chip through conductive
wires;

a plurality of second leads each having an inner
portion and an outer portion, said inner portions
being provided outside one side of said second
semiconductor chip, said inner portions being
electrically connected to respective electrode pads of
said second semiconductor chip through conductive
wires; and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portions of said plurality of first leads,
the inner portions of said second leads and said

conductive wires, wherein

said first and second semiconductor chips are
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of said flrst semlconductor Chlp hav1ng a smaller
number of electrode pads than the other sides is
located on the side of one side of said second
semiconductor chip.

32. A semiconductor device comprising:

a first semiconductor chip having a first
principal surface and a second principal surface
opposite to each other and having a first electrode
pad and a second electrode pad formed on said first
principal surface;

a second semiconductor chip having a first
principal surface and a second principal surface
opposite to each other and having a first electrode
pad and a second electrode pad formed on said first
principal surface, formed in a plane size greater than
that of said first semiconductor chip;

a first lead having an inner portion and an
outer portion, sald inner portion being electrically
connected to the first electrode pad of said first
semiconductor chip through a conductive wire;

a second lead having an inner portion and an
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conductive wires; and
a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first lead, the inner
portion of said second lead, the inner portion of said
third lead, said fourth lead and said conductive
wires, wherein
said first semiconductor chip is bonded and
secured to a surface of said second semiconductor chip
facing the second principal surface of said first
semiconductor chip and wherein
said fourth lead does not extend between the

electrode pads of said second semiconductor chip.

33. A method of manufacturing a semiconductor
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opposite to each other, having an electrode pad formed
on said first principal surface and having an
insulating bonding tape applied to said second
principal surface;

providing a second semiconductor chip having a
first principal surface and a second principal surface
opposite to each other and having an electrode pad
formed on said first principal surface, formed in a
plane size greater than that of said first
semiconductor chip; and

bonding said first semiconductor chip to the
first or second principal surface of said second
semiconductor chip through said bonding tape.

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

dicing a semicondictor wafer having a plurality
of chip forming regions formed over a first principal
surface thereof and having an insulating bonding tape
bonded to a second principal surface thereof opposite
to said first principal surface to provide a first
semiconductor chip having an electrode formed on a

first principal surface thereof and having said
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providing a second semiconductor chip having a
first principal surface and a second principal surface
opposite to each other and having an electrode pad
formed on said first principal surface, formed with a
plane size greater than that of said first
semiconductor chip; and

bonding said first semiconductor chip to the
first or second principal surface of said second
semiconductor chip through said bonding tape.

35. A method of manufacturing a semiconductor
device according to Claim 33 or 34, wherein

said bonding tape has a structure in which
bonding layers are provided on both sides of a resin
base material.

36. A semiconductor device comprising:

a first semiconductor chip having a first
principal surface and a second principal surface-
opposite to each other and having an electrode formed
on said first principal surface;

a second semiconductor chip havirg a first
principal surface and a second principal surface
opposite to each other and having an electrode pad

formed on said first principal surface, formed in a
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10% #] & ($emVcdQdhcb& éhlp through a conductive wire; and
a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first lead, the inner
portion of said second lead, and. said conductive
wires, wherein
said first semiconductor chip is bonded and
secured to a surface of said second semiconductor chip
facing the second principal surface of said first
semiconductor chip through an insulating bonding tape.
37. An electronic apparatus including a circuit
board with wiring and a semiconductor device mounted
on a principal surface of said circuit board, said
semiconductor device comprising:

a first semiconductor chip having a first

principal surface and a second principal surface
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opposite to each other and having an electrode pad

formed on said first principal surface, formed in a
plane size greater than that of said first
semiconductor chip;

' a first signal lead having an inner portion and
an outer portion, said inner portion being
electrically connected to the electrode pad of said
first semiconductor chip through a conductive wire;

a second signal lead having an inner portion and
an outer portion, said inner portion being
electrically connected to the electrode pad of said
second semiconductor chip through a conductive wire;
and

a resin encapsulant for encapsulating said first
semiconductor chip, said second semiconductor chip,
the inner portion of said first signal lead, the inner

portion of said second signal lead, and said
conductive wires, wherein

said first semiconductor chip is provided over a
surface of said second semiconductor chip facing the

second principal surface of said first semiconductor
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| dZ. aPON0&ahid wirings formed on one surface thereof; and
(2) a packaged device mounted on said one surface of
said substrate; said packaged device comprising:

a first semiconductor chip and a second semiconductor
chip, each having a circuit forming surface and a back
surface opposite to said circuit forming surface and
electrode pads formed on said circuit forming surface;

first signal leads each having an inner portion and an
outer portion which is continuous with said inner portion;

conductive wires electrically connecting said inner
portions of said first signal leads with said electrode
pads of said first and second semiconductor chips
respectively; and

a resin member sealing said first and second
semiconductor chips, said conductive wires, said inner
portions of said first signal leads, said outer portions
of said first signal leads protruding outwardly from said
resin member;

wherein said first semiconductor chip is stacked on
said second semiconductor chip,

wherein said outer portions of said first signal leads
are connected to said plurality of electrode pads of said

substrate respectively,



6! ! #9 N* +~/ 14v5_799<>[ @5AaBB8DEFHKQLNAQTVZ P"#$UR' ()*+,-./0123456789: ;

<= >7@%BCDEFGHIJKLNNCPQRSTUVWXYZ[\]A_ abcdef ghi j kIl mopqgr st uvwxyz{| } ~

" #$UR' ()*+,-./0123456789: 18 MAY 2003
<= >9@%BCDEFGHIJKLNNCPQRSTUVMXYZ[\]A_‘abcdefghijkInnopqrstuvmuyz{|}~6Tines

New ROMBNAghalLqyr ised ; lewile Ropb g ENiadr dPOSWRN £ rs ¢
I"#$%&f()*+ -.10123456789

>ommus&qwmmuvwwmew a abtyetgleiljad tmoder stadvwhifh) ~

LlffgﬁéékichJ%ﬁﬁ&ééﬁgTﬁﬁﬁaﬁf€fg “abcef hulﬁ?ﬁgpgﬁﬁﬁﬁﬁwgg{Pfds

!"#$%ﬁ(sard ske@adiicéEfd.conductor chip,

<=7 @BCOERGH JLMNCPORSTUNZI\] 3 ahedel ghid K meparstiry = L

<= >"@I3@3EF&|E&KW(BSHU‘¢W(Y£E1HA £ iabetet ghiiidd naepaiost WhKEZahd a
signal lead electrically connected to said one of said
electrode pads of said second semiconductor chip are
electrically connected to each other by one of said
wirings of said substrate and are not electrically

connected to each other in said packaged device.

39 . A semiconductor device according to claim 38,

wherein said second semiconductor chip has a size
larger than that of said first semiconductor chip, and
wherein said first semiconductor chip is disposed on said
second semiconductor chip such that said back surface of
said first semiconductor chip is contacted with said

circuit forming surface of said second semiconductor chip.

40 . A semiconductor device according to claim.39,
further comprising fixed potential leads each having an
inner portion and an outer portion which is continuous
with said inner portion,

wherein parts of said inner portions of said of
fixed potential lesads are continuously formed with one

another.
41 . A semiconductoxr device according to claim 40,

wherein said fixed potential lead includes a ground

potential lead.
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42 . A semiconductor device according to claim 41
wherein said back surface of said first semiconductor
chip is bonded to said circuit forming surface of said

second semiconductor chip by an insulating adhesive film.

43 . A semiconductor device according to claim 42,
wherein said parts of said inner portions of said fixed
potential leads are formed to surround said first

semiconductor chip in a plane view.

44 . A semiconductor device according to claim 38,
further comprising second signal leads each having an
inner portion and an outer portion which is continuous
with said inner portion, wherein said outer portions of
said second signal leads are connected to said electrode
pads of said substrate, and wherein said second signal
leads are electrically independent from each other and are
not electrically connected to each other by said wirings

of said substrate.

45 . A semiconductor device according to claim 38,

wherein said packed device includes a gquad-flat package.
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