7 SEP 2004 1 SPECI FI CATION TI TLE OF THE | NVENTI ON SEM CONDUCTOR DEVI CE AND
METHCOD OF FABRI CATI NG THE SAME BACKGROUND OF THE | NVENTI ON The presen¥ SEP 004
invention relates to a sem conductor device and, nore particularly, to
techni ques effectively applicable to a sem conductor device enploying a

| ead frame of a co- per-bearing netal. Generally, a sem conductor device
formed by sealing a sem conductor chip having a circuit systemand a
plurality electrodes formed on a circdit forming surface, i. e. , a nmjor
surface, in a sealing resin package is fabricated by an assenbling process
using a lead frane. To put it concretely, a lead frane having a frane,
support |eads, a die pad (tab) supported by the support |eads on the
frame, and a plurality of |eads connected by tie bars (dambars) is
prepared. An Ag paste prepared IBEGIXICHT BN adhesi ve paste, such as a

t hernosetting epoxy resin, and Ag powder is spread over the nounting

surface ofIThie @F IHBJIBYENREONead frane in an adhesive resin film A

sem conductor chip having el ectrodes formed on a major surface thereof is
mount ed oREMHEONDATPRgPEVIFFRCRNBf METHEDdPE BABREGMF@HG\MTM tA&Fadhesi ve
resin filmwith a second mgjor surface of the sem conductor chip opposite
the first nmmjor surface in contact with the adhesive resin filmforned

BACKGROUND QF THE TNVENTION

The present invention relates to a semiconductor device
and, more particularly, to techniques effectively applicable
to a semiconductor device emploving a lead frame of a co-
per-bearing metal.

Generally, a semiconductor device formed by sealing a
semiconductor chip having a circuit system and a plurality
electrodes formed on & circuit forming surface, i.e., a major
surface, in a sealing resin package is fabricated by an
assembling process using a lead frame. To put it concretely,
a lead frame having a frame, support leads, a die pad (tab)

- supported by the support leads on the frame, and a plurality
of leads connected by tie bars (dam bars) is prepared. An Ag
paste prepared by mixing an adhesive paste, such as a
thermosetting epoxy resin, and Ag powder 1s spread over the
mounting surface of the die pad of the lead frame in an adhesive
resin film. A semiconductor chip having electrodes formed on
a major surface thereof is mounted on the mounting surface of
the die pad coated with the adhesive resin film with a second

major surface of the semiconductor chip opposite the first

major surface in contact with the adhesive resin film formed




7 SEP 2004 2 on the die pad. The adhesive resin filmis hardened to fix
the sem conductor chip to the die pad. The el ectrodes fornmed on the ngrPszt
maj or surface of sem conductor chip are connected electrically to tﬂe 004
i nner | eads sections of the |leads of the |ead frame by conductive bondi ng
wires. The sem conductor <chip, the inner |eads, the die pad, the support

| eads and the bonding wires are sealed in a resin package. Then, the outer
| eads are cut off the frame of the |lead frame, the tie bars are cut, the
outer leads are fornmed in predeterm ned shapes, and then the support |eads
are cut off the frame of the lead frane. Incidentally, it is an inportant
problemw th techniques relating to a surface-nmount sem conduct or device,
such as a qéjad f| at pack package (QFP), to prevent cracks in_the resin
package, ?1ethe gatkasrdcr & aHRS 1 et iapbt 1 dl $ ohakdensdr Facéimount
sem conduct or device for a tenperature_ cycling est, i . e. an

envi ronneﬁl?%lsecr‘é’ﬁ?nq}%c%F&]&;?pFPeﬁh?dﬂjt @ahne T u??ﬁ@tF@fiﬁévﬁ%W@@ri ng
when nountin t?e sem conduct qr devi.ce on a.wiring board. There are two
cnown pri TP T BECK AU O T PLERARE ECTE SRATREEE dAUSe pacRARSE atks. A

of the di SLPSH 1L oMY R TR 1 DR ASE Tind SG Ty S0t BF1 ORAEAAC ExaRei on of
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chip, the inner leads, the die pad, the support leads and the
bonding wires are sealed in a resin package. Then, the outer
leads are cut off the frame of the lead frame, the tie bars
are cut, the outer leads are formed in predetermined shapes,
and then the support leads are cut off the frame of the lead
frame.
Incidentally, it is an important problemwith techniques
relating to a surface-mount semiconducteor device, such as a
quad flatpack package (QFP), to prevent cracks in the resin
package, i.e., package cracks, due to heat applied to the
surface-mount semiconductor device for a temperature cycling
test, i.e., an environmental test, or heat applied to the same
during reflow soldering when mounting the semiconductor device
on a wiring board. There are two known principal package
cracking mechanisms that cause package cracks.
A first package cracking mechanism causes package cracks
by the separation of the die pad from the resin package and

the evaporation and expansion of moisture contained in the

resin package by heat applied to the semiconductor device for

a temperature cycling test or reflow soldering.




a tenperature cycling test or reflow soldering. 7 SEP 2004 3 A second
package cracki ng nmechani sm causes package cracks by the evaporationfa 2004
expansi on of noisture contained in the adhesive paste by heat applied to
the sem conductor device for a tenperature cycling test or refl ow

sol dering, causing the separation of the sem conductor chip fromthe die
pad. A techni que proposed to solve sucl3 a problemin, for exanple,

Japanese Patent Lai d-Open No. Sho 63-204753 uses a die pad having an area
smal l er than that of a sem conductor <chip to be nmounted thereon. According
tothis prior art, the area of contact between a die pad and a resin
package is small and hence it is possible to suppress the devel opnent of

package cracksadsecdadt pecryapotabichingnedeexpansmrfsdNedmisfare
absorbed by the resin package. Furthernore, since the area of an adhesive

paste filsarsendvibhchesd behpeeattibe dhé gpathranton tdfemseriteerdochosiabip i s
smal |, the devel opnent of package cracks due to the evaporation and
expansi oninf thheadbesiueepaabsobietichy tipelddivesiovepastaenfddmiwcamibe
suppressed. Anot her techni que proposed to solve such a problemin, for
exanpl e, depaneséoPatehempardtQuenchiolibHgi t&s204T0F alesy smldeshaped di e
pad (cross tab) fornmed by two intersecting support |eads to support a
sem conducteos it Pratsemanata gact the sémligonflaceorhertpfifucithg dhe die
pad_ This prior art also

prad.

A technigque proposed to solve such a preblem in, for

example, Japanese Patent Laid-Open Neo. Sho 63-204753 uses a

die pad having an area smaller than that of a semiconductor

chip to be mounted thereon. According to this prior art, the

area of contact between a die pad and & resin package is small

and hence it is pogsible to suppress the development of package

cracks due to the evaporation and expansion of the moisture

absorbed by the resin package. Furthermore, since the area

of an adhesive paste film sandwiched between the die pad and

the semiconductor chip is small, the development of package

cracks due to the evaporation and expansion of the moisture

absorbed by the adhesive paste film can be suppressed.

Another technique proposed to solve such a probliem in,

for example, Japanese Patent Laid-Open No. Hei B-204107 uses

an X-shaped die pad (cross tab) formed by two intersecting

support leads to support a semiconductor chip at only a part

of the surface thereof facing the die pad. This prior art also

is able to suppress the development of package cracks due to

the evaporation and expansion of moisture absorbed by the resin




is able to suppress the devel opnent of package cracks due to the
evaporation and expansi on of noisture absorbed by the resin 7 SEP 2004
package, and the devel opnment of package cracks due to the evaporatio7nS n&o:
expansi on of noisture absorbed by the adhesive paste film SUMVARY OF THE
| NVENTI ON When fabricating a sem conductor device, a Fe-N  (iron-nickel)
alloy lead frane is enployed. Recently there has been a proliferation of
Cu (copper) alloy lead frames. A sem gonductor device enploying a Cu all oy
| ead frame, as conpared with a sem conductor device enploying an Fe-N
alloy lead frane, is excellent in heat dissipating performance and signal
transm ssi on speed. However, since the Cu alloy lead franme has a
coefficient of thermal expansion greater than that of the Fe-Ni alloy |ead

frame, t Lkgongygt ChLPel Labl L8 [ ad of
the Cu ap$g§%¥%§6 ?rgngﬁgngég?%gpﬁgﬁgagfjF%& 0 tﬁg%égﬁfg%%gggfggngevice
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deteriorated. It is effective, when a Cu alloy lead frame is enployed, to
reduce thesafearoimt he support leads in contact with a sem conductor chip
by bondi ng the sem conductor chip to the support leads fornmed in the |east
possi ble wi dth. However, a new problem arises when the width of the
support leads is reduced.

When fabricating a semiconductcor device, a Fe-Ni
(iron-nickel) alloy lead frame is employed. Recently there
has been a proliferation of Cu (copper}) alloy lead frames. A
semlconductor device employing a Cu alloy lead frame, as
compared with a semiconductor device employing an Fe-Ni alloy
lead frame, is excellent in heat dissipating performance and
signal transmission speed. However, since the Cu alloy lead
frame has a coefficient of thermal expansion greater than that
of the Fe-Ni alloy lead frame, the semiconductor chip is liable
to separate from the die pad of the Cu alloy lead frame and
the reliability of the semiconductor device employing a Cu
alloy lead frame in preventing package cracks is deteriorated.

It is effective, when a Cu alloy lead frame is employed,
to reduce the area of the support leads in contact with a
semiconductor chip by bonding the semiconductor chip to the
support leads formed in the least possible width. However,
a new problem arises when the width of the support leads is
reduced.

The thickness of the adhesive resin film formed on the

chip support parts of the suppeort leads decreases with the
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The thickness of the adhesive resin filmfornmed on the chip support parts
of the support |eads decreases with the 7 SEP 2004 5 decrease of the width
of the support leads. Stress induced due to the difference in coef fi cf oAt 2004
of thermal expansion between the support |eads and the sem conductor chip
is ab- sorbed by the adhesive resin film The stress absorbing ability of
the adhesive resin filmdecreases with the decrease of the thickness of

t he adhesive resin film In a bonding -process and a nol ding process in

whi ch the support |eads and the senicgnductor chip are heated, it is
difficult to absorb the stress induced by the difference in coefficient of
thermal expansion between the support |eads and the sem conductor chip by
the excessively thin adhesive resin film Consequently, the support |eads

dth duct h ate f h ot dth
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in the speci e acconpanying draw n
ability of the adhesive resin fllnldecreases with the decrease

of the thickness of the adhesive resin film. In a bonding
process and a molding process in which the support leads and
the semiconducter chip are heated, it is difficult to absocrb
the stress induced by the difference in coefficient of thermal
expansion between the support leads and the semiconductor chip
by the excessively thin adhesive resin film. Consequently,
the support leads and the semiconductor chip are liable to
separate from each other and the semiconductor chip bonded to
the support leads falls off the support leads, which reduces
the yield of the semicpnductor device assembling process.

Accordingly, it is an object of the present invention
to provide a technique capable of increasing the yield of a
semiconductor device assembling process.

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

Represgentative examples ¢f the invention disclosed in
the present pateﬁt application will briefly described below.

(1) A semiconductor device comprises a semiconductor
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Representati ve exanples of the invention disclosed in the present patent
application will briefly described below. (1) A sem conductor device
conprises a senm conductor 7 SEP 2004 6 chip having a plurality of 7 SEP 2004
el ectrodes forned in a first major surface thereof; a resin package

sealing the sem conductor chip therein; a plurality |leads electrically
connected to the electrodes of the sen conductor chip and fornmed so as to
extend inside and outside the resin package; and a support | ead

supporting the sem conductor chip at a part of a second nmajor surface of

the sem conductor chip opposite the first major surface; wherein the

sem conductor chip is bonded to the support lead with an adhesive tape.

(2) A SenLhepdiel fhq APUIGE AT bEe81 AceAUALE aRRLAOTKIUCILSEML;hav no 2

plurality o rst maj or surfac ereo square

resin package,seadlHd¥eod ng :%@rncggew&g@rse%ml@lgt PRE Qi & U@ hxlgf | eads

el ectricall'y connected to the electrodes of the sem conductor I p and

formed so-geréonexhepdulaside @Bﬁld@,ubile@%rtﬁ%lrl%ﬁ'dbnr%@@ga:o afglk a support
| ead supporting the Senicondictor chip at a part of a second nmaj or surface

of the seglgendygbarohhB sapnashdectde dHishniel Hnsdlkbage rcaadrextendi ng
through the two opposite corners of the sem conductor chip; wherein the
sem conduchet dehapdi subsndedthe teeisuppekiageeadni tzh slppadheasia®e t ape.
supporting the semiconductor chip at a part of a second major
surface of the semiconductor chip opposite the first major
surface; wherein the semiconductor chip is bonded to the
support lead with an adhesive tape.
{2) A semiconductor device comprises a square
semiconductor chip having a plurality of electrodes formed in
a first major surface thereof; a square resin package sealing
the semiconductor chip therein; a plurality of leads
electrically connected to the electrodes of the semiconductor
chip and formed so as to extend inside and outside the resin
package; and a support lead supporting the semiconducter chip
at a part of a second major surface of the semiconductor chip
opposite the first major surface, and extending through the
two opposite corners of the semiconductor chip; wherein the
semiconductor chip is bonded to the support lead with an
adhesive tape.
{3} A semiconductor device comprises a sguare
semiconductor chip having a plurality of electrodes formed in
a first major surface thereof; a square resin package sealing

the semiconductor chip therein; aplurality leads electrically




(3) A sem conductor device conprises a square sem conductor chip having a
plurality of electrodes formed in a first major surface thereof; a zggzﬁﬁn
resin package sealing the sem conductor chip therein; a plurality |
electrically 7 SEP 2004 7 connected to the el ectrodes of the sem conductor
chip and formed so as to extend inside and outside the resin package; and
a support |ead supporting the sem conductor chip at a part of a second
maj or surface of the sem conductor chip opposite the firstmajor surface
and extendi ng across two opposite sides of the sem conductor chip, wherein
the sem conductor chip is bonded to the support |lead with an adhesive
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havi ng a

a square £eshds RaFkAOR oSG 1hBEasClLaoRGUCI AL ERLP- 40 kiAo pl ural i ty

| eads el ectrically connected to t e of the sem of chip

and for”@r?d%%éﬁp&?;%fnﬂ%dﬁbﬁﬂ% ghaul shieohB8EE3! th PRgkageyarand a

support | ead supporting e Sém conductor chip at a part "of a second major

surface obf the M CRRdUet QLr¢ALR BPOSE {Lomifondié 8by r@ilp%s Spdaces
wherein the resin package has a resin transfer part in a first corner

t hereof , the rSuRRAKd § b eadr fexkents dremdirey dbretsoafdeppebithes1@ss N

package toward a second corner of the sanme opposite the first corner, and

the sem eprdue semichinguct dortad ;t ahtbeiaupperseheadndtboanchip is
bonded to the support lead with an adhesive tape.

{4) A semiccnductor device comprises a sqguare
semiconductor chip having a plurality of electrodes formed in
a first major surface thereof; a square resin package sealing
the semiconductor chip therein; a plurality leads electrically
connected to the electrodes of the semiconductor chip and
formed so as to extend inside and outside the resin package;
and a suppeort lead supporting the semiconductor chip at a part
of a second major surface of the semiconductor chip opposite
the first major surface; wherein the resin package has a resin
transfer part in a first corner therecf, the support lead
extends from the first corner of the resin package toward a
second corner of the same opposite the first corner, and the
semiconductor chip 1s bonded to the support lead with an
adhesive tape.
(5) A semiconductor device comprises a sguare

semiconductor chip having a plurality of electrodes formed in
a first major surface thereof; a square resin package sealing

the semiconductor chip therein; a plurality leads electrically




adhesive tape. (5) A sem conductor device conprises a square sem conductor
chip having a plurality of electrodes forned in a firsL nmjor surface

t hereof; a square resin package sealing the sem conductor chip thereifrgEPa(04
plurality |leads electrically 7 SEP 2004 8 connected to the el ectrodes of
the sem conductor chip and fornmed so as to extend inside and outside the
resin package; and a support |ead supporting the sem conductor chip at a
part of a second najor surface of the sem conductor chip opposite the
first major surface; wherein the resin8package has a first side provided
inits mddle part with a resin transfer part, the support |ead extends on
an imagi nary line connecting the mddle part of the first side of the
resin package and a mddle part of a second side of the sane opposite the
first side, and the sem conductor chip is bonded to the support |lead with
an adhestorneaped Pecordi abetorefiesf of egbengemeansdutheradhdsi werd ape can
be formed in a_great thickness regardless of the width of the support

| ead. AccEr@ne@lSe ashéo BxEknessnafidehanddpiess véet tpe ream e adeiss ni ned
according to stress that pay be induced due to the difference in

coef fi ci ei9 Gf SHREPFhI L 5P SHEIEOF ardveBR SeMECRPROEPT | i aivdathar t
seniconducéor chi p.. Consequently, the occurrence of a problemthat the

sem condRt & SERPF FRPSToFEI LRRE ShippRf tSeREPRAYEFO¥ HEl iR ©RnTRh Ry

rocess can he suppressed . .
P o eqflrstpﬁajor surface; wherein the resin package has a first

side provided in its middle part with a resin transfer part,
the support lead extends on an imaginary line connecting the
middle part of the first side of the resin package and a middle
part of a second side of the same opposite the first side, and
the semiconductor chip is bonded to the support lead with an
adhesive tape.

According to the foregoing means, the adhesive tape can
be formed in a great thickness regardless of the width of the
support lead. Accordingly, the thickness of the adhesive tape
can be determined according to stress that may be induced due
to the difference in coefficient of thermal expansion between
the support lead and the semiconductor chip. Consequently, the
occurrence of a problem that the semiconductor chip falls off
the support lead after the die bonding process can be suppressed,
whereby the yield of a semiconductor device assembling process

can be improved.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a plan view of a semiconductor device ina first

embodiment according to the present invention, in which an
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whereby the yield of a sem conductor device assenbling process can be
~inproved. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1 is a plan view of a
sem conductor device in a first enbodinment according to the present 7 SEP 2004
invention, in which an 7 SEP 2004 9 upper part of a resin package is
renoved; Fig, 2 is a sectional view taken on line AAAin Fig. 11 Fig. 3 is
a sectional view taken on line B-Bin ﬁig. 1, Fig. 4 is a sectional view
taken on line CGCin Fig. 1; Fig. 5is a perspective -view of an essenti al
part of the sem conductor device; Fig. 6 is a sectional view of the
essential part showmn in Fig. 3; Fig. 7 is a plan viewof a lead frane
enpl oyed in fabricating the sem conductor device; Fig. 8 is a typical plan
vi ew of auPRSFnP2ri|afia BASA@hesF¥adet ape rPOPNERY process: Fig. 9 is a
typical sectional view taken on line DDin Fig. 8 Fig, 10 is a typica
pl an view of a F&&i r? fiS] A FACAKROTAAhBLLY e3P0 Foringy ApPodasEigri§i 11 is
a plan view of assistagnce in explaining a nethod _of fabricating the
sem conduct or de¥dce 1Fi §. S§2tienglsBeev o e i oM eaSsBstanEéginl
expl ai ni ng . . . : . . .
Fig. 4 1s a sectional view taken on line C-C in Fig. 1;
Fig. 5 is a perspective view of an essential part of the
semiconductor device;
Fig. 6 is a sectional view of the essential part shown
in Fig. 3;
Fig. 7 is a plan view of a lead frame employed in
fabricating the semiconductor device;
Fig. 8 isa typical planviewof aresinfilminanadhesive
tape forming process;
Fig. 9 is a typical sectional view taken on line D-D in
Fig. 8;
Fig. 10 is a typical plan view of a resin film in an
adhesive tape forming process;
Fig. 11 is a plan view of assistance in explaining a
method of fabricating the semiconductor device;
Fig. 12 is a sectional view of assistance in explaining
a method of fabricating the semiconductor device;
Fig. 13 is a sectional view of assistance in explaining
a method of fabricating the semiconductor device;
Fig. 14 is a plan view of an essential part of a first

modification of the resin f£ilm;

Fig. 15 is a plan view of an essential part of a second




met hod of fabricating the sem conductor device, Fig. 13 is a sectional view
of assistance in explaining nmet hod of fabricating the sem conductor

device; Fig. 14 is a plan view of an essential part of a first 7 SEP 2004
nodification of - the resin film Fig. 15 is a plan view of an essenti al

part of a second 7 SEP 2004 10 nodification of the z~esin film Fig. 16 is

a plan view of an essential part of a third nodification of the resin

film Fig. 17 is a plan view of anothekllead f ranme to be enployed in
fabricating the sem conductor device, Fig. 18 is a plan view of another

| ead frame to be enployed in fabricating the sem conductor device; Fig. 19
is a plan view of another lead frane to be enployed in fabricating the

sem conductor device; Fig - 20 is a plan view of another lead frane to be
enpl oyed MPRALfaBRTEaRi A§ £he seRiBoRdLBtor device; Fig. 21 is a plan view

of a sem conductor device in_a second enbodi nent according to the present
invention, in wht€h Lanigh&laparieyr 04 ABsPASBAERAGePRELr @fpYeliiFig. 22

is a sectiona .vieMItakgn 8n line E-E.in Fig. 21; and Fig. 23 is a plan
view of a"PehbLFFENR™t 8EbENENPREYRAEIIM fabri cating the sem conduct or

devi ce. Fig. 17 isaplanviewof another lead frame to be employed

in fabricating the semiconductor device;

Fig. 18 is aplanview of another lead frame to be emplovyed
in fabricating the semiconductor device;

Fig. 19 is aplanviewof another lead frame to be employed
in fabricating the semiconductor device;

Fig. 20 is aplanview of another lead frame to be employed
in fabricating the semiconductor device;

Fig. 21 is a plan view of a semiconductor device in a
second embociment according to the present invention, in which
an upper part of a resin package is removed;

Fig. 22 is a sectional view taken on line E-E in Fig.
21; and

Fig. 23 is a plan view of a lead frame to be employed

in fabricating the semiconductor device.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Preferred embodiments of the present invention will be
described with reference to the accompanying drawings, inwhich
parts having the same functions are designated by the same

reference characters and the duplicate description thereof

will be omitted.




NPSCRI PTI Q.1 QF THE PREFERRED RVPOOTMENTS Preferred enbodi nents of the
present invention will be described with reference to the acconpanying
drawi ngs, inwhich parts having the same functions are designated bySthey;
sane reference characters and the duplicate description thereof wll be
omtted. 7 SEP 2004 11 First Enbodi ment A sem conductor device in a first
enmbodi ment according to the present ilnvention is of a QFP (quad fl atpack
package) type having | eads arranged on the four sides thereof. The
construction of the sem conductor device will be described with reference
to Figs. 1to 6. Fig. 1 is a plan view of the sem conductor device in a
first enbodi ment according to the present invention, in which an upper
part of a resifijysckEgeodisnertoved, Fig. 2 is a sectional view taken on
line AAAin Fig. 1, Fig. 3 is a sectional viewtaken on line B-B in Fig.
1, Fig. 4 is a’ceMieralduatay cavéfeoan anbl et enibpdingeny aqgerdings a
perspective view of an essential part of the sem conductor device;, and
Fig. 6 ist@ Q& Presantyiewendionhéseedeat QEP parad shirirPa ek mackage]
Referring to Figs. 1, 2, 3 and 4, the sem cgnductor, device in the first
enbodi mentYR% q%&%ﬁﬁi%ﬁﬂqﬁnﬁﬁ¥?ﬁﬁ%@s%9158ﬁd BPBrSléﬁ?ptkﬁrﬁﬁ ‘he

| ntersection S .of & sumnort jead 3 and ap,; auxhhiacy headcd .ang aealing
t he sem conduct (ﬁﬁqé)¥P9?1%P

described with reference to Figs. 1 to 6. Fig. 1 is a plan
view of the semiconductor device in a first embodiment
according to the present invention, in which an upper part of
a resin package is removed, Fig. 2 is a sectional view taken
on line A-A in Fig. 1, Fig. 3 is a sectional view taken on line
B-B in Fig. 1, Fig. 4 is a sectional view taken on line C-
C in Fig. 1, Fig. 5 is a perspective view of an essential part
of the semiconductor device;, and Fig. 6 is a sectional view
of the essential part shown in Fig. 3.

Referring toFigs. 1, 2, 3 and 4, the semiconductor device
1 in the first embodiment is formed by mounting a semiconductor
chip 10 on the intersection 5 of a support lead 3 and an’
auxiliary lead 4, and sealing the semiconductor chip 10 in a
resin package 13.

The semiconductor chip 10 has a square shape in a plane.
The semiconductor chip 10 has the shape of, for example, a
square whose side is 9mm. The semiconductor chip 10 comprises,
as principal components, a semiconductor substrate of single

crystal silicon, and wiring layers formed on the semiconductor

substrate. This semiconductor chip 10 has a coefficient of




resin package 13. The sem conductor chip 10 has a square shape in a pl ane.
The sem conductor chip 10 has the shape of, for exanple, a square mhf§§?
side is 9 mm The sem conductor chip 10 conprises, as principal 2004
conponents, a sem conductor substrate of single crystal silicon, and
wiring layers fornmed on the sem conductor substrate. This sem conduct or
chip 10 has a coefficient of 7 SEP 2004 12 thernmal expansion on the order
of 3x10-6 [1/C] A circuit system suchzas a logic circuit systemor a
conposite circuit systemconsisting of a logic circuit system and a
storage circuit system is fornmed on a circuit formng surface (first
maj or surface) | OX of the sem conductor chip 10. The circuit system

conpri ses sem conduct or elenents formed on the sem conductor substrate and

Wi ring |IHE§ rqg% e Qq¥§go S fsa electrically
connectin i conéh2t3? enen S % ?%?%|IE§ §$Felectrodes (bondi ng
pads) 11 are f@[@i@:c‘ﬂﬁﬂ %@ﬁénpUIsthb@ @glwﬁcaq;elﬂc@&cofsgﬂ%m or a
sem conductor chip 10 along the sides thereof. The plurality of electrodes

11 are fofgmbditd hartcgatoaﬁseémt&&lgummglcawar Sog®t die-sEisganduet or
chip 10 and are electrically connected by the wiring lines mainly to the

conponentargei efbdugtorirebenesysteh, the tormedtonyscdmeuline fRirutiald ty of
el ectrodes 11 are formed by processing a netal film such as alum num (Al)
or an al warfisnal{fay.st major surface) 10X of the semiconductor chip

10. The circult system comprises semiconductor elements

formed on the semiconductor substrate and wiring lines formed

on the semiconductor substrate and electrically connecting the

semiconductor elements. A plurality of electrodes (bonding

pads) 11 are formed on the circuit forming surface 10X of the

semiconductor chip 10 along the sides thereof. The plurality

of electrodes 11 are formed in the top one of the wiring layers

of the semiconductor chip 10 and are electrically connected

by the wiring lines mainly to the component semiconductor

elements of the circuit system. The plurality of electrodes

11 are formed by processing a metal £ilm, such as aluminum (Al)

or an aluminum alloy.

The resin package 13 1is square in a plane. In this
embodiment, the resin package 13 has the shape of a square whose
side is 14 mm. The resin package is formed of a resin, such
as a biphenyl resin or an orthocresole novolac resin,
contalning a phenolic hardener, silicone and a filler to
suppress stress induction. The resin package 13 has a
coefficient of thermal expansion on the order of 13x107° [1/°C].

The resin package 13 is formed by a transfer molding




The resin package 13 is square in a plane. In this enbodinent, the resin
package 13 has the shape of a square whose side is 14 nm The resin
package is formed of a resin, such as a biphenyl resin or an orthocries® By
novol ac resin, containing a phenolic hardener, silicone and a filler to
suppress stress induction. The resin package 13 has a coefficient of

t hermal expansion on the order of 13x10-6 [1/C] The resin package 13 is
formed by a transfer nolding 7 SEP 2004 13 nethod suitable for nass
production. The transfer nolding nethod uses a nolding having a transfer
pot, a runner, a transfer gate and a cavity, supplies the resin supplied
from the pot to the runner, and transfers the resin through the transfer
gate into the cavitg to |d the resin package. A plurality of |eads 2 are
arranged BRodAd Fhe a@éﬁ?gﬁﬁdﬁéﬁérPEHﬁHCIGO§+onEh?h§r§F§§§roﬂ0ﬂﬁén@eSin
package 13. . Each of the Elural't .of leads 2 _extends inside and outside
the resi "PERRAGESES, @ M ﬂéggaha hREr 8| EZATSERLET By T2A 3G 2 i nsi de

the resin_package 13 and an oquter |ead section 2B extendi ng,outside the
resin packegEoIS: GHES IHLr CEYG YectP'BRS 18R bPet REShPur dPPLYo0f TFelds 2
2t comeghed el ocbr 68l ke Lnggs erlrasse lhngl s, s encugtor ohlp
Ul Mo DarFaRsfel DUIEE 108 BHAPEavERY! 28! RolAl cRY LRCTITRMNAYL, Such @ 2
A plurality of leads 2 are arranged around the
semiconductor chip 10 along the sides of the resin package 13.
zach of the plurality of leads 2 extends inside and outside
the resin package 13, and has an inner lead section 2A extending
inside the resin package 13 and an outer lead section 2B
extending cutside the resin package 13.
The inner lead sections 2A of the plurality of leads 2
are connected electrically to the electrodes 11 of the
semiconductor chip 10 by a conductive wires 12, respectively,
and the outer lead sections 2B of the same are formed in a shape
suitable for surface-mounting, such as a gull-wing shape. For
instance, thewires 12 aregoldwires {Auwires). For instance,
the wires 12 are connected to the inner lead sections 2A by
a bonding method using thermal compression bonding and
ultrasonic bonding in combination.
The support lead 3, the auxiliary lead 4 and the wires
12 are sealed together with the semiconductor chip 10 in the
resin package 13.

Referring to Figs. 1 and 3, the support lead 3 extends

between a first corner 13A of the resin package 13 and a second




instance, the wires 12 are gold wires (Au wires) . For instance, the wres
12 are connected to the inner |ead sections 2A by a bondi ng net hod #ﬁEPQWL
t hermal conpression bonding and ultrasonic bonding in conbination.

support lead 3, the auxiliary lead 4 and the wires 12 are seal ed together
with the sem conductor chip 10 in the resin package 13. Referring to Figs.
1 and 3, the support lead 3 extends Heétween a first corner 13A of the
resin package 13 and a second 7 S E P 2004 14 corner 13B of the sane

di agonal |y opposite the first corner 13A, and passes a first corner 10A of
t he sem conductor chip 10 and a second corner 10B of the same diagonally
opposite the first corner 10A; that is, the support |ead 3 extends on a

di agonal cormectlig ahd He resmes aiirgortdA andide secdm Torstercot88 of t he
resin package 13. As shown in Fig. 3, the support lead 3 has |ead sections
3A and 3Bl3Ahexndadssest ifod13ALI sornekulied ¢h the ddn vkoredsctalf raTin on
(vertical direction) in a plane including the inner |ead sections 2A of

t he | eads!® agioanseeomml gornerTheB| ehdhasameodiidgonsglilncoppedita time

t hi ckness direction (vertical direction) in a plane below the plane

i ncl udi ng® +HE- | FRvEReY b/ SRR F oh%: 2P Bf SYPRCY Balisad 3hewhenAsFrg. a2. As
shown in Fig. 1 and 4, the auxiliary lead 4 extends between _a third corner

13C of th%l %%rllahl 6&%1@ glﬁa ﬁdu.'f FeRner 134 and the second corner
13B of the resin package 13.

As shown in Fig. 3, the support lead 3 has lead sections
3A and 3B. The lead section 3A is included in the thickness
direction (vertical direction) in a plane inciluding the inner
lead sections 2A of the leads 2 shown in Fig. 2. The lead
section 3B 1is included in the thickness direction {vertical
direction) in a plane below the plane including the inner lead
sections 2A o¢of the leads 2 shown in Fig. 2.

As shown in Fig. 1 and 4, the auxiliary lead 4 extends
between a third corner 13C of the resin package 13 and a fourth
corner 13D of the same diagonally opposite the third corner
13C, and passes a third corner 10C of the semiconductor chip
10 and a fourth corner 10D of the same diagonally opposite the
third corner 10C; that is, the auxiliary lead 4 extends on a
diagonal connecting the third corner 13C and the fourth corner
13D of the resin package 13.

As shown inFig. 4, the auxiliary lead 4 has lead sections
47 and 4B. The lead section 4A is included in the thickness
direction {vertical direction} in a plane including the lead

section 3A of the lead 3 shown in Fig. 3. The lead section




corner 13D of the same diagonally opposite the third corner 13C, and
passes a third corner 10C of the sem conductor chip 10 and a fourth corner
10D of the sane diagonally opposite the third corner 10C, that is, ?ggp
auxiliary lead 4 extends on a diagonal connecting the third corner JWH
the fourth corner 13D of the resin package 13. As shown in Fig. 4, the
auxiliary lead 4 has | ead sections 4A and 4B. The | ead section 4A is
included in the thickness direction (U%rtical direction) in a plane
including the lead section 3A of the lead 3 shown in Fig. 3. The |ead
section 7 AP P 2004 15 4B is included in the thickness direction (vertical
direction) in the plane including the |ead section 3A of the support |ead
3 shown in Fig. 3. As_ shown in Fig. 5 a gate break mark 13X is forned at
the firstéRasntrcligdedfin heeridsl gkprekade ers.iorhévgatechplebiceqmr®nli3X is
formed when a resin gate_is broken off_ the resin package 13. The

seni condut® dHSIBYRRE INRESIANT i Lesh §PEE1OPat oft thigeSEPRPSEtchRa@r 13A
of the resin package_ 13. As shown in Fig. 3, the sem conductor chip 10 is
bonded td ?W@Wmeb% Ex%tion 3B of the support lead 3 with an adhesive tape

8. The adhesive tape 8 extends | ongitudinally,alon e  support _lead 3. In
this enbodi ment®St %Hé&iF\i'egtépe%sgi%e Fﬁ%% ?‘8rghi:9¥eja ﬁgﬂ?%rﬁ%s Wit h

fg;tesfst ihgrfﬁé)ff e g 4hSLEC AL SO QUL N1 B, L0, The, adhesi ve

mark 13X is formed when a resin gate is broken off the resin
package 13. The semiconductor device 1 has a resin transfer
part at the first corner 13A of the resin package 13.

As shown in Fig. 3, the semiconductor chip 10 is bonded
to the lead section 3B of the support lead 3 with an adhesive
tape 8. The adhesive tape 8 extends longitudinally along the
suppert lead 3. In this embodiment, the adhesive tape 8§ is
stuck to the lead section 3B with parts thereof extending
outside the semiconductor chip 10. The adhesive tape 8 is
stuck to the lead secticn 3B of the support lead 3 so as to
be longitudinally'cohtinuous along the support lead 3. Thus,
the semiconductor chip 10 is bonded to the lead section 3B of
the support lead 3 with the adhesive tape 8 longitudinally
extending along the support lead 3.

The adhesive tape 8 comprises, for example, a resin base
tape 8A, and adhesive layers 8B formed respectively on themajor
surfaces (opposite surfaces) of the base tape 8A. The resin
base tape 8A is formed of a polyimide resin having a coefficient
of thermal expansion on the order of, for example, 2.5x107°

[1/°C]. The adhesive layers 8B are formed of a thermoplastic




stuck to the |l ead section 3B of the support lead 3 so as to be

| ongitudinally continuous along the support |lead 3. Thus, the

sem conductor chip 10 is bonded to the | ead section 3B of the suppoySEPqeM
3 with the adhesive tape 8 longitudinally extending along the support |ead
3. The adhesive tape 8 conprises, for exanple, a resin base tape BA, and
adhesi ve |l ayers 8B forned respectively on the nmajor surfaces (opposite
surfaces) of the base tape 8A. The resigh base tape 8A is forned of a
pol yi m de resin having a coefficient of thernmal expansion on the order of,
for exanple, 2.5x10-5 [1/C] . The adhesive |layers 8B are forned of a
thernopl astic 7 SEP 2004 16 pol y(etheram de) or epoxy resin or a
thernosetting resin having a coefficient o f thernma 1 expansion on the

order o f xﬁgﬁ ' C | _The i - .adhesi ve
t ape 8iEP?%iﬁégQF§|lg #%@ O%xééﬁﬁ%ggé%%?c%ﬁd%c%%$£§§?%E?%8 o%%%ﬂgﬁo fhg
0] ‘ b ‘ . nas T . .
Sbout 0. DALY OE by eKneRs, Tt e e base fane BAL S ahoat 0 0% mm in
t hi ckness {de %Qﬂ?siyf/%ﬂyers B13 are about 0.018 nm in thickness
u

before the sem conduct or chip 10 is bonded to the support |ead 3 by

thermal conpresgiOrhReRgicRE. o N AHRB8MGe t2PE BikSrabosdtd @ Oy yn

t hi ckness after the sem conductor chip 10 has been bonded to the support

| ead 3 bywhdierdred s«OIFeEstQfr RONid N bonded to the support lead 3
by thermal compression bonding. The acdhesive Cape 8 is about
0.061 mm in thickness, the resin base tape 8A is about 0.025
mm in thickness and the adhesive layers 8B are about 0.018 mm
in thickness before the semiconductor chip 10 is bonded to the
support lead 3 by thermal compression bonding. The adhesive
tape 8 is about 0.05 mm in thickness after the semiconductor
chip 10 has been bonded to the support lead 3 by thermal
compression bonding.

The thickness of the adhesive tape 8 may be increased
regardless of the width of the support lead 3. Accordingly,
the thickness of the adhesive tape 8 can be determined according
to stress that may be induced due to the difference in
coefficient of thermal expansion between the support lead 3
and the semiconductor chip 10.

The support lead 3 has a width in the range of, for example,
0.3 to 0.5 mm. Therefore the support lead 3 supports the
semiconductor chip 10 at a part of a second major surface 10Y
of the semiconductor chip 10 opposite the first major surface

10X of the same.

Although the support lead 3 and the auxiliary lead 4 are




The thickness of the adhesive tape 8 may be increased regardless of the

wi dth of the support lead 3 - Accordingly, the thickness of the adh.jai}ye
tape 8 can be deternmi ned according to stress that may be i nduced due 02004
the difference in coefficient of thermal expansion between the support |ead
3 and the sem conductor chip 10. The support lead 3 has a wdth in the
range of , f or exanple, 0.3 to 0.5 #M Therefore the support |lead 3
supports the sem conductor chip 10 at a part of a second nmjor surface 10Y
of the sem conductor chip 10 opposite ~ he first nmgjor surface 10X of the
sanme. Al though the support lead 3 and the auxiliary lead 4 are 7 SEP 2004
17 regarded as a single lead in the foregoi ng description of the

enbodi mermeganiedfsodi pEny L auledd isu@@@sgéreGOhmed@mrénpp@ntof|tekafds 3
respectivel y extendi n% in opposite directions fromthe intersection 5, and
two auxi lemigdinems 4hecgpedineny ey DeeRdPRGSEA topposet ewdistamawhs from
the intersection 5 A lead frame enployed in the sem conductor device 1 will
be descrilf@aPsBtTesRe el EVREY CFENG 18 SRRWERF B¢ ddertadmEsi AT COR HWitan vi ew.
Referring to Fig. 7, a lead_frane LF1l has a_ square frane 7, a plurality of
| eads 2 fEHHRITIVAI° cAMHECETOAAL LHppYr Leafgadl 53eFBRCEUBBAYL PG t he

sent conduct or..ehi &, 10 and any,; aux L2ty el ead, 4.f or - supplevnting the

A lead frame employed in the semiconductor device 1 will
be described with reference to Fig. 7 showing a lead frame in
a plan view.

Referring to Fig. 7, a lead frame LF1 has a square frame
7, a plurality of leads 2 for electrical connection, a support
lead 3 for supporting the semiconductor chip 10, and an
auxiliary lead 4 for supplementing the mechanical strength of
the support lead 3. A resin transfer part is formed in a first
corner 7A of the frame 7 of the lead frame LF1.

The leads 2 are divided into four lead groups, and the
four lead groups are arranged along the members of the frame
7, respectively. Each of the leads 2 of each lead group has
arn inner lead section 2A extending inside the resin package
and an outer lead section 2B extending outside the resin package.
The leads 2 of each lead group are connected by a tie bar 6,
which prevents the leakage of the resin from the mold when
molding the resin package in the mold. The outer lead sections
2B of the leads 2 of the lead groups are formed integrally with

the frame 7.

The support lead 3 extends between a first corner 72 of




the support lead 3. Aresin transfer part is forned in a first corner 7A
of the frane 7 of the lead frane LF1. The leads 2 are divided into four

| ead groups, and the four |ead groups are arranged al ong the menber ¢ S6f 2004
the frame 7, respectively. Each of the |l eads 2 of each |ead group has an
inner |ead section 2A extending insidgghe resin package and an outer | ead
section 2B extendi ng outside the resin package. The |leads 2 of each |ead
group are connected by a tie bar 6, which prevents the | eakage of the
resin fromthe nold when nolding the resin package in the nold. The outer

| ead sections 2B of the leads 2 of the |ead groups are fornmed integrally

with thefsamEde ThendUPPOELoh8adsoBnext eRds rheheanmd Hikgbnearner 7A of
7 S EP 2004 18 the frame 7 and a second corner 7B of the sane diagonally

opposi te ghe.difsStHomeis/AorhBe $NPPOftie |RabFr haseLng BAY ogengegted to
the first corner 7a of the frane 7 and the other end connected to the tie

bar 6. Theosuaposd deathe3 rexkendsrned Ba dh Bgoalf caNeckhAgthd e fha st
corner 7A and the second corner 7B of the frame 7 of the |ead franme LF1.

The auxi | éed Yo deesk de@xt €nelse bet svaedr a6 1 hiTik corgissrt/ Qead 3 hexderae 7 and
a fourth corner 7D of the same diagonally opposite the third corner 7C.
The auxi | érary diesgbrb hasompposine Endst cmentedet 074 lend | ehdbagscdnd The
auxiliary lead 4 extends on a diagonal connecting the third corner 7C and
t he corner 7B of the frame 7 of the lead frame LF1.
The auxiliary lead 4 extends between a third corner 7C
of the frame 7 and a fourth corner 7D of the same diagonally
opposite the third corner 7C. The auxiliary lead 4 has
opposite ends connected to the tie bars 6. The auxiliary lead
4 extends on a diagonal connecting the third corner 7C and the
fourth corner 7D of the frame 7 of the lead frame LF1.
The support lead 3 and the auxiliary lead 4 intersect
each other and connected to each other in a central part of
a region surrounded by the frame 7. The support lead 3 and
the auxiliary lead 4 are bent so that the back surface, i.e.,
the lower surface, of the semiconductor 10 as mounted on the
support lead 3 lies in a plane below a plane including the upper
connection surfaces of the leads 2.
The adhesive tape 8 is stuck to a chip mounting part of
the support lead 3. The adhesive tape 8 is stuck to the lead
section 3B of the support lead 3 so as to be longitudinally
continuous along the support lead 3. The adhesive tape 8 has

a width approximately equal to that of the support lead 3.

The lead frame LF1 is formed of, for example, a copper




fourth corner 7D of the frame 7 of the |lead frame LFI. The support |ead 3
and the auxiliary lead 4 intersect each other and connected to each é&im
in a central part of a region surrounded by the frame 7. The suppor b
3 and the auxiliary lead 4 are bent so that the back surface, i.e., the

| ower surface, of the sem conductor 10 as nounted on the support |ead 3
lies in a plane below a plane including®the upper connection surfaces of
the | eads 2. The adhesive tape 8 is stuck to a chip nounting part of the
support |lead 3. The adhesive tape Bis stuck to the |lead section 3B of the
support lead 3 so as to be longitudinally continuous along the support

| ead 3. The adhesive tape 8 has a width approximately equal to that of the
support | eddo®. hdtwéngead-dafecidiit dfs dhemmed eikpaihericexampkee ardepmper 7
SEP 2004 19 alloy having a coef f icient of thermal expansion on the
order of 02-¥X2006 (1/Q]J]. ThEhéehdafréamanmerl lill fiosrfedr bedsblyjeubiagting a
netal sheet to an etching process or a press working process to form the
conponent & ¢tahesheastd tor apee taRING pelogdissgor e Hresds woZkipgersappest | ead
3 and the auxiliary lead 4, shaping the support lead 3 and the auxiliary
lead 4 byta fessneerRIPRICRHEDeésEe dradaf TamdiAg theladhesite £apess t o
the chip nmounting part of the support |ead. 3. InC|dentaII a lead frane
of an Fe?N Fhﬁlﬁéypééﬁté?ﬁﬂné angr theadpreliazsy, br2g0% ﬁﬁaﬁé§gathe

coeffici egﬁpg‘;rtth rr%' 3 n?:lh%n a%r;c qear%r qeradOffi B)él%ress working

process, and attaching the adhesive tape 8 to the chip mounting
part of the support lead 3. Incidentally, a lead frame of an
Fe-Ni alloy containing, for example, 42% or 50% Ni has a
coefficient of thermal expansion on the order of 4.3x10°°
[1/°Cl.

As shown in Fig. 8 (typical plan view of assistance in
explaining a process of forming the adhesive tape) and Fig.
9 {(a typical sectional view taken on line D-D in Fig. 8), the
adhesive tape 8 is formed by cutting an adhesive ribbon 15 of
a predetermined width by using a jig 16. Normally, the
adhesive tape 8 is formed by cutting the adhesive ribbon 7.15
along a cutting line perpendicular to the long side (length)
of the adhesive ribbon 15. As shown in Fig. 10 (a typical plan
view of assistance in explaining a process of forming the
adhesive tape) adhesive tapes 8 of different lengths can be
formed by cutting the adhesive ribbon 15 along oblique cutting
lines inclined at acute angles to the long side of the adhesive
ribbon 15, respectively. An adhesive tape formed by cutting

the adhesive ribbon 15 along an obligue cutting line inclined




[1/1,C . As shown in Fig. 8 (typical plan view of assistance in

eXpl a4Lning a process of formng the adhesive tape) and Fig- 9 (a typical
sectional viewtaken on line D-Din Fig. 8 , the adhesive tape 81 EP 2004
formed by cutting an adhesive ribbon 15 of a predetermi ned wi dth by using
a jig 16. Normally, the adhesive tape g%is formed by cutting the adhesive
ri bbon 15 along a cutting |ine perpe@ cular to the long side (length) of
t he adhesive ribbon 15. As shown in Fig. 10 (a typical plan view of
assistance in explaining a process of formng the adhesive tape) adhesive
tapes 8 of different | engths can be fornmed by cutting t he adhesi ve ribbon

15 al ong obli que cuttln l'ine clined_at acute a les tothe |lo si de
of the adHedV&TUIHEGT fStorégﬁegPpgeﬁﬁdeAﬂ% ST ape ?bgﬂﬁﬁ Eg

cutting the adheS|ve ri pbon an obllque cuttlng line inclined 7
SEP 2004 27F dtDanShRRe e° ﬂbﬁ%a¥%€iﬁ£g95ﬁ@ side of the adhesive ribbon 15

h th h f A t.hod of. f h d

T O LB R e A A T
Fi g. 11 f t t

f:agri catid I Sdﬁ?f’@? Be \éhegl\’cl)\érrjg ﬁteorn%g g?%?#‘lgér%%gsvﬁl%% o%gs%@ﬁaﬁggf—'ggs

and 13 ar, seety gnal vi gso ofy A5 Yl ARG ko xRl AN N0,2 ol dpg process.

Fig. 12 i's a sectional "view Ine A-A1n Is a
sectional e i eW-atrion after the completion of a wire bonding process,

and Figs. 12 and 13 are sectional views of assistance in
explaining a molding process. Fig. 12 is a sectional view
taken on line A-A in FPig. 1 and Fig. 13 is a sectional view
taken on line C-C in Fig. 1.

The lead frame LF1l shown in Fig. 7 is made. A mold 20
shown in Figs. 12 and 13 is prepared. The mold 20 has an upper
mold 20A and a lower mold 20B. A cavity 21 is defined by the
upper mold 20A and the lower mold 20B. The mcld 20 is provided
with a transfer gate 22 opening into the cavity 21, a runner
23 connected to the gate 22, and a pot, not shown, connected
to the runner 23.

The semiconductor chip 10 is bonded to the chip mounting
part of the support lead 3 by the adhesive tape 8 by a thermal
compression bonding process. Although the support lead 3 and
the semiconductor chip 10 are heated in the thermal compression
bonding process, the semiconductor chip 10 will not fall off
the support lead 3 because the thickness of the adhesive tape

8 is determined accerding to stress that may be induced due

to the difference between the support lead 3 and the




taken on line GCin Fig. 1. The lead frane LF1 shown in Fig. 7 is nade- A
nold 20 shown in Figs _ 12 and 13 is prepared. The nold 20 has an upper
nold 20A and a | ower nold 20B. A cavity 21 is defined by the upper 0
20A and the lower nold 20B. The nold 20 is provided wth a transfer gat@
22 opening into the cavity 21, a runner 23 connected to the gate 22, and a
pot, not shown, connected to the runngr 23. The sem conductor chip 10 IS
bonded to the chip nmounting part of the support |ead 3 by the adhesive
tape 8 by a thermal conpression bonding process. Although the support |ead
3 and the sem conductor chip 10 are heated in the thermal conpression
bondi ng process, the sem conductor chip 10 will not fall off the support

lead 3 be&&%@oﬂa&é% Sl fitheo@dhesi gt 8pern8rig) d8kBLALABH .
according to stress t e i nduced due to the difference between the

support |ead 3 gqnd élheecgro'%fé?s 2004, 21 gk £QNEYSEQE 6P Bnif tp geefficient

of thermal expansion. The electrodes 11 of the sem conductor chip 10 are

connect ed-ghesd fegadlac £.0i ¢de1y nercheathsectians hvofoddea lemdsme by the
conductive wires 12, respectively, by a wire bonding process using thernal

conpr essi padoElimg and calduasoni avibandiTg, iresged nadiwn.byAd heugh the
support lead 3 and the sem conductor chip 10 are heated in the wre
bondi ng Irotass, ptdeesenmsonguchermehi podPrastionobohdlhgobhhdt he support
ultrasonic bonding in combination. Although the support lead
3 and the semiconductor chip 10 are heated in the wire bonding
process, the semiconductor chip 10will not fall off the support
lead 3 because the thickness of the adhesive tape 8 is
determined according to stress that may be induced due to the
difference between the support lead 3 and the semiconductor
chip 10 in coefficient of thermal expansion. These processes
are illustrated in Fig. 11.
Referring to Figs. 12 and 13, the frame 7 1is placed
between the upper mold 204 and the lower mold 20B of the mold
20 with the first corner 7A (resin transfer part) therecof
located at a position corresponding to the transfer gate 2?,
and the semiconductor chip 10, the inner lead sections of the
leads 2, the support lead 3, the auxiliary lead 4 and the wires
12 disposed in the cavity 22.
In a molding process, a resin 1s supplied from the pot
and the resin is forced under pressure to flow through the

runner 23 and the transfer gate 22 into the cavity 21. Thus,

the semiconductor chip 10, the inner lead sections of the leads

2, the support lead 3, the auxiliary lead 4 and the wires 12




| ead 3 because the thickness of the adhesive tape 8 is determ ned
according to stress that nmay be induced due to the difference between_the
support lead 3 and the semiconductor chip 10 in coefficient of thermakP 2004
expansi on. These processes are illustrated in Fig. 11. Referring to Figs.
12 and 13, the frane 7 is placed between the upper nold 20A and the | ower
nold 20B of the nold 20 with the firgst corner 7A (resin transfer part)
thereof |ocated at a position corresﬁgnding to the transfer gate 22, and
the sem conductor chip 10, the inner |ead sections of the |eads 2, the
support lead 3, the auxiliary lead 4 and the wires 12 disposed in the
cavity 22. In a nolding process, a resin is supplied fromthe pot and the
resin is forced_under pressure to flow through the runner 23 and the
transfer 4t §e9§eiiritfbtgﬁef%%w t y uthempsl dingpresriSContiye Ve @10, the
i nner |ead ssétions,of t he | eads %,tthe support lead 3, the auxiliary |ead
S e
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, th iati t ical i ti f.th ' duct hi
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under pr sure and floqhggniglyh%_cavit%ﬁ21 can q; sup ressedr_beca se the
seni conddct of %ﬁlppref(?]‘i S o% et 191 he epSSP’tl Fe ]d °3' B Cekd r‘iegssa y from

the translel, Jal ho%en difaldd ALK 26 % J B8fladal S CRRNGELEErEA P
support I'ead , tﬁe

3 extending away from the transfer gate 22. Since the
auxiliary lead 4 is connected to the support lead 3, the
mechanical strength of the support lead is supplemented by the
auxiliary lead 4. Conseguently, the variation of the vertical
position of the semiconductor chip 10 liable to be caused by
the resin forced under pressure into the cavity 21 and flowing
in the cavity 21 can bes suppressed.

The lead frame LF1 is taken out of the mold 20, a resin
gate connected to the first corner 13A of the resin package
13 is removed, the tie bars 6 connecting the leads 2 are cut,
the outer lead sections 2B of the leads 2 are cut off the frame
7, the outer lead sections 2B are formed in a shape suitable
for surface-mounting, such as a gqull-wing shape, and then the
support lead 3 and the auxiliary lead 4 are cut off the frame
7 to obtain the substantially completed semiconductor device
1 shown in Figs. 1 to 6.

The semiconductor device 1 is subjected to a temperature
cycling test, and then the semiconductor device 1 is shipped

as a product. The semiconductor device 1 shipped as a product

is mounted on a wiring board. The temperature cycling test



mechani cal strength of the support lead is supplenented by the auxiliary
lead 4. Consequently, the variation of the vertical position of the

sem conductor chip 10 liable to be caused by the resin forced unde?SEPZWL
pressure into the cavity 21 and flowng in the cavity 21 can be
suppressed. The lead franme LF1l is taken out of the nold 20, a resin gate
connected to the first corner 13A of the resin package 13 is renoved, the
tie bars 6 connecting the |eads 2 are cut, the outer |ead sections 2B of
the leads 2 are cut off the frane 7, the outer |ead sections 2B are forned
in a shape suitable for surface-nounting, such as a gull-w ng shape, and
then the support lead 3 and the auxiliary lead 4 are cut off the frame 7
to obtain the substantially conpl eted seniconductor device 1 shown in
Figs. 1 t¥epeatThe §eat tiS000E¥MEE - 1 F3r Sulfj et e) tdcateehpratare
cycling test, and then the sem conductor device 1 is shipped as a product.
The seni clopeidetire dewiicontusHippeevisea Lpabdue? C iftedinmen ardatheri ng
board. The tenperature cycling test 7 S E P 2004 23 repeats a test cycle
1000 ti nelseeF%rth%ﬁaéWcét the Ciésqr dfclmén -keEpe PRl ceniieoretideriaryi ce 1

t -55C f 10 d th th t 150C
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resin package 13 of the semiconductor device 1.

The first embodiment exercises the following effects.

(1) The semiconductor chip 10 is bonded to the support
lead 3 by the adhesive tape 8. Accordingly, the thickness of
the adhesive tape 8 can be determined.regardless of the width
of the support lead 3 and can be determined according to stress
due to the difference in coefficient of thermal expansion
between the support lead 3 and the semiconductor chip 10.
Consequently, the occurrence of a problem that the
semiconductor chip 10 falls off the support lead 3 after the
die bonding process can be suppressed, whereby the yield of
the assembling process for assembling the semiconductor device
1 can be improved.

Since the thickness of the adhesive tape 8 can be
according to stress due to the difference in coefficient of
thermal expansion between the support lead 3 and the
semiconductor chip 10, the yvield of the assembling process for
assembling the semiconductor device 1 employing the leéd.frame
LFl1 of a Cu allcy can be improved.

{2) The semiconductor chip 1C is bonded to the support




The first enmbodi nent exercises the follow ng effects. (1) The

sem conductor chip 10 is bonded to the support Ilead 3 by the adhesivz %Bpe
8. Accordingly, the thickness of the adhesive tape 8 can be determn QEP 2004
regardl ess of the width of the support |ead 3 and can be determ ned
according to stress due to the differgnace in coefficient of thernal
expansi on between the support |ead 3 and the sem conductor chip 10_
Consequently, the occurrence of a problemthat the sem conductor chip 10
falls off the support |lead 3 after the die bonding process can be
suppressed, whereby the yield of the assenbling process for assenbling the

sem condughan HeviesdihgGimPe rbARY eds 18l fiEent her gaitekness ok flhe
adhesive tape 8 can be according to stress due to the difference in

coef fici epheofrart her Bl oexprasi,entbesneppstihecsnuppothel eafidoaddcthe
sem conductor chip 10, the yield of the assenbling process for assenbling

t he semi cendpct @dudeybcehd fampl oyititge e ireddrtrdnenddFbrefs sa: @ ialtdooy can
be inmproved. (2) The sem conductor chip 10 is bonded to the support 7 SEP
2004 24 | ead Blexieadimghanwapvitenl heam és supparsted .gakecoThHaneflor, e,
,the variation of the vertical position of the sem conductor chip 10 due
to the fl oheoflevikéopesint odr ded apideor s Al elintexpeawrd @ Blgei n t he
cavity 21 can be suppressed. Accordingly, the developnment of defects, such
as t he exg@g‘tgp@ndﬂctt@gf chip 10 and the wires 12 outside the resin package
13, can be suppressed, which improves the yield of the
assembling process for assembling the semiconductor device 1.
Since the possibility of the exposure of the
semiconductor chip 10 and the wires 12 outside the resin package
13 can be suppressed, the resin package 13 can be formed in
a small thickness, which contributes to forming the
semiconductor device 1 in a small thickness.
(3) The support lead 3 is connected to the auxiliary
lead 4. Therefore, themechanical strength of the support lead
3.is supplemented by the auxiliary lead 4 and the variation
of the vertical position of the semiconductor chip 10 due to
the flow of the resin forced under pressure into the cavity
21 can be suppressed.
(4) The semiconductor chip 10 is bonded to the support
lead 3 extending between the diagonally opposite first corner
102 and the second corner 10B. Therefore, as compared with
a case where a central part of the semiconductor chip 10 is

bonded, the vertical movement of the support lead 3 caused by

the flow of the resin forced under pressure into the cavity




sem conductor chip 10 and the wires 12 outside the resin package 13, can
be suppressed, which inproves the yield of the assenbling process W%EP
assenbling the sem conductor device 1. Since the possibility of the 2004
exposure of the sem conductor chip 10 and the wires 12 outside the resin
package 13 can be suppressed, the resin package 13 can be forned in a
smal | thickness, which contributes to form ng the sem conductor device 1 in
a small thickness. (3) The support lead 3 is connected to the auxiliary

| ead 4. Therefore, the nechanical strength of the support lead 3 is

suppl emented by the auxiliary lead 4 and the variation of the vertical
position of the sem conductor chip 10 dueto the flow of the resin forced
under pressure into the cavity 21 can be suppressed. (4) The sem conductor
chip 10 i hondesdh ta,dhaesspport | ead 3 extending between the diagonally
opposite first corner |OA and the second corner 10B_ Therefore, as
conpared with @)cagaewsep@oatcertall par texaferichel semcondugiays cttig 10 is

bonded, the vertical novenent of the support |ead 3 caused by the flow of
t he resi ndoObeedsinderopnessurd® antlol 0he € aviet gyeiti SERA004025cR21ipcHN, be
suppressed. (5) The support lead 3 is extended so as to pass the two
opposi t e axof ners 04 air i 0Bad 4 hies sexiendddcsorashtp 28ss ahe tthe
auxiliary lead 4 is extended so as to pass the two
opposite corners 10C and 10D. Since the support lead 3 and
the auxiliary lead 4 do not extend in spaces between the
semiconductor chip 10 and the tips of the leads 2, the
possibility of the contact of the wires 12 with the support
lead 3 and the auxiliary lead 4 can be aveoided even if the wires
12 sag down. The longer thewires 12, the greater is the degree
of sagging of the wires 12. .
Even if the external dimensions of the semiconductor chip
10 are reduced and the wires 12 sag down, the wires 12 do not
come into contact with the support lead 3 and the auxiliary
lead 4 because the support lead 3 and the auxiliary lead 4 do
not extend in the spaces between the semiconductor chip 10 and
the tips of the leads 2. Therefore, semiconductor chips 10
of different dimensions can be supported on the support lead
3. Accordingly, lead frames capable of being mounted with
semiconductor chips 10 of different external dimensions can
be standardized.
In this embodiment, the width of the adhesive tape 8 is
equal to that of the support lead 3. The width W2 of the
adhesive tape 8 may be smaller than the width Wl of the support

lead 3 as shown in Fig. 14.




opposite corners 10C and 10D. Since the support lead 3 and the auxiliary

| ead 4 do not extend in spaces between the sem conductor chip 10 anﬂSEpﬁm
tips of the leads 2, the ©possibility of the contact of the wires 12 w't .
the support Jlead 3 and the auxiliary |l ead 4 can be avoided even if the
wires 12 sag down. The longer the wires 12, the greater is the degree of
sagging of the wires 12. Even if the &%t ernal di nensi ons of the

sem conductor chip 10 are reduced and the wires 12 sag down, the wires 12
do not cone into contact with the support lead 3 and the auxiliary |ead 4
because the support lead 3 and the auxiliary lead 4 do not extend in the
spaces between the sem conductor chip 10 and the tips of the | eads 2.
Therefore, semldoriduc Gmkdfiimenty @ie di 7% BrleR hbnisF OnsiRaPBe support ed

on the support |ead 3._Accordingl¥, | ead frames_ capabl e of bei ng nounted
with serﬁfﬁm bRPEH pE Ato- TN FP R EUBROE I NBFAD P nEN &P 0TS ST e

standardi zed. In this epbodi nent, the w._dt f the adhesive ta 8 is
equal to &R &0 H@ngﬁggﬁgtt LatFPPOhd Sitich V@gla?sfﬁﬁ t%%gqe\ggsf ape 8
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shown in Fig. 15 facilitates work for attaching the adhesive
tape 8 to the support lead 3.

In this embodiment, the width of the adhesive tape 8
is equal to that of the support lead 3. The width W2 of the
adhesive tape 8 may be greater than the width Wl of the support
lead 3.

A lead frame LF2 as shown in Fig. 17 may be employed in
fabricating a semiconductor device. The lead frame LF2 is not
provided with any component corresponding to the auxiliary iead
4. The effects of a semiconductor device employing the lead
frame LF2 are the same as those of the semiconductor device
10 in the first embodiment. When the auxiliary lead 4 is
omitted, the pitches of the leads 2 can be increased, which
ig effective in reducing the possibility of contact between
"the wires that may be caused by the flow of the resin when
forming the resin package. |

A lead frame LF3 as shown in Fig. 18 may be employed in

fabricating a semiconductor device. The lead frame LF3 is

provided with a pad 25 wider than a support lead 3 and an

auxiliary lead 4 and formed at the intersection of the support




be stuck to the support lead 3 at intervals as shown in Fig. 15. The
arrangenent of the adhesive tapes 8 at intervals as shown in Fig. 157 SEP 2004
facilitates work for attaching the adhesive tape 8 to the support |ead 3.
In this enbodi ment, the width of the adhesive tape 8 is equal to that of
the support lead 3. The width W2 of the adhesive tape 8 may be greater

than the width WL of the support Ileag+3. Alead franme LF2 as shown in Fig.
17 may be enployed in fabricating a sem conductor device. The |ead frane
LF2 is not provided with any conmponent corresponding to the auxiliary |ead
4. The effects of a sem conductor device enploying the lead franme LF2 are
the sane as those of the sem conductor device 10 in the first enbodi nent.

Wien the fuxihiafy chead; 4 1 Sarpiicblied, e prEshes &f atdanil@ads.2c6an be

i ncreased, ich is effective in reducing the possibility of contact

between &he; W &S IR ndBhda LavFedmRy LFheatkonnhef shhe &estmovbess
formng the resin package. A lead frame LF3 as shown in Fig. 18 may be

enpl oyed ike {@biéeadiagod SewcontuiClortigevi test Thpbeadefit amesiddei s
provided with a pad 25 wi der than a support lead 3 and an auxiliary |lead 4
and for negugbot he rianiced $RGE dnrRndfariche sepPond st rSERy12004h2 % d gt Boand t he
auxiliary lead 4. The effects of a sem conductor device enploying the |ead
frame LF3oaArteetherishmel gestihaosa of the support lead 3 that may be caused
by the flow of the resin when forming a resin package can further
effectively suppressed.

A lead frame LF4 as shown in Fig. 19 may be employed in
fabricating a semiconductor device. The lead frame LF4 is
provided with a pad 25 formed at the intersection of a support
lead 3 and an auxiliary lead 4, and pads 26 extending from the
pad 25 and wider than the support lead 3 and the auxiliary lead
4. The effects of a semiconductor device employing the lead
frame LF4 are the same as those of the semiconductor device
10 in the first embodiment.

A lead frame LF5 as shown in Fig. 20 may be employed in
fabricating a semiconductor device. The lead frame LFS is
provided with a pad 25 formed at the intersection of a support
lead 3 and an auxiliary lead 4, and small pads 26 formed apart
from the pad 25 in middle sections of the support lead 3 and
the auxiliary lead 4. The effects of a semiconductor device
employing the lead frame LFS5 are the same as those of the

semiconductor device 10 in the first embodiment.

2 semiconductor device may employ a lead frame, not shown,

having a support lead 3 having a support section supporting




the sem conductor device 10 in the first enbodi ment. Since support franme 3
has an enhanced bending strength, the variation of the vertical posi?k&$

of the support lead 3 that nmay be caused by the flow of the resin wh 2004
form ng a resin package can further effectively suppressed. A lead frane
LF4 as shown in Fig. 19 may be enployg% fabricating a sem conductor
device. The lead frane LF4 is provid wth a pad 25 fornmed at the
intersection of a support l|ead 3 and an auxiliary |ead 4, and pads 26
extending fromthe pad 25 and wider than the support lead 3 and the
auxiliary lead 4. The effects of a sem conductor device enpl oyi ng the | ead

frame LF4 are the sane as thaqs f the sem ¢ ductor Vi 10 |n t he
first entkﬁﬁrﬁﬂﬂlCQQqW%%?rngﬁQ Eg tg§r§ﬁBmﬂn Wﬁ%% Byed in

fabricati a senm conductor device. ead frame LE5 is V|ded with a

pad 25 foq%EHtgl m@ﬁﬁﬁ%ﬁ%ﬁ&ﬁ.%ﬁ?%ﬁog.%%bp%?¥re?%%ﬁdén%n8° %ngxiliary

| ead 4, and snah% ads d apart fromthe pad 25 in mddle sections

of the sdﬁ%%%qoq F) qgléh ?;e auxiliary lead 4. The effects of a

semi conductor dewl,oe, e OVl diigalead. TLane LES argobheasage.gs those of
|ce

the sem conduc irst e di ment sem conduct or
devi ce N : g}f& Shownhe NaVid & SHRROMed ©ad 13 havi ng
a supporfyslgé(}:ﬁ%n %ﬁ)g@?ﬁﬁ{ ng EP S21004 2 efhe sem conduct ore chi p 10

thereon agnd, v NG Eo Mk gberﬁliyerbe bonded to the support lead 3 with

an adhesive layer, provided that the adhesive layer can be
formed in a thickness not smaller than 30 pm.

Second Embodiment

A semiconductor device in a second embodiment according
to the present invention is of a SOP (small outline package)
type having leads arranged on the two sides thereof.

The construction of the semiconductor device will be
described with reference to Figs. 21 and 22. Fig. 21 is a plan
view of the semiconductor device in a second embodiment
according to the present inventicon, in which an upper part of
a resin package is removed, and Fig. 22 is a sectional view
taken on line E-E in Fig. 21.

Referring to Figs. 21 and 22, the semiconductor device
30 in the second embodiment is formed by mounting a
semiconductor chip 10 on a chip mounting part of a support lead
3, and sealing the semiconductor chip 10 in a resin package
13.

The semiconductor chip 10 has a square shape 1in a plane

and, in this embodiment, the semiconductor chip 10 has, for




than that of sections thereof not corresponding to the sem conductor chip
- 10. Although the seniconductor chip 10 is bonded to the support |ead SkPt04
t he adhesive tape in this enbodi nent, the sem conductor chip 10 nay be
bonded to the support lead 3 with an adhesive |ayer, provided that the
adhesive layer can be fornmed in a thickness not smaller than 30 pin.
Second Enbodi nent A sem conduct or device in a second enbodi nent accordi ng
to the present invention is of a SOP Gghall outl i ne package) type having

| eads arranged on the two sides thereof. The construction of the

sem conductor device will be described with reference to Figs. 21 and 22 .
Fig. 21 is a plan view of the sem conductor device in a second enbodi nent
according to the present invention, in which an upper part of a resin
package iexampbved rAfdangpla shane sedbcofghnigpa@uctakednsn 19neaE-E in
Fig. 21. Referring to Figs. 21 and 22, the sem _conductor device 30 in the
second enbdditfehitt L& FEPFedubyaRBubt ¥ ng A PL3BiRlddndoét oteehrr pded a%ea chip
nounting part of a suppart |ead sealingxthe sem conductor chip 10

) ... and
in a resi PPRkSJe HE C?Hé@émf&'?ﬁﬁﬁ’g?éﬁlréﬁicﬁ 1B¥hasoRs seftarPRMEpeSi n a

plane and, 1 n this, ebodi ment  the semi conductor schip 10 has, for, 7 SEP
in a plane and, in this embodiment, the resin package 13 has,
for example, a rectangular shape.

A plurality leads 2 are arranged outside the
semiconductor chip 10 along the opposite long sides of the resin
package 13. Each of the plurality of leads 2 extends inside
and outside the resin package 13, and has an inner lead section
2A extending inside the resin package 13 and an outer lead
section 2B extending outside the resin package 13.

The inner lead sections ZA of the plurality of leads 2
are connected electrically to the electrodes 11 of the
semiconductor chip 10 by conductive wires 12, respectively,

- and the outer lead sections 2B of the same are formed in a shape
suitable for surface-mounting, such as a gull-wing shape. The
support lead 3, the wires 12 and the semiconductor chip 10
are sealed in the resin package 13.

The support lead 3 extends on an imaginary line extending
between a middle part of a f£irst side of the resin package 13
and a middle part of a second side 13Y of the same opposite
the first side 13X. The support lead 3 extends across a first

side 10S of the back surface of the semiconductor chip 10 and

a second side 10T of the same opposite the first side 105.




exanpl e, a rectangul ar shape. The sem conductor chip 10 has a circuit
formng surface I1OX A plurality of electrodes are fornmed on the ci r ¢GEP 2004
form ng surface | OX along the opposite |ong sides thereof. The resin
package 13 has a square shape in a plane and, in this enbodi nent, the
resin package 13 has, for exanple, a @Ctangular shape. A plurality | eads
2 are arranged outside the sem conductor chip 10 al ong the opposite | ong
sides of the resin package 13. Each of the plurality of |eads 2 extends
inside and outside the -resin package 13, and has an inner |ead section
2A extending inside the resin package 13 and an outer |lead section 2B
extendi ng outside the resin package 13. The inner |ead sections 2A_of the
plurality of |eAdite btk giifdct BALeFRRYPi CHRTRTD AhéhS EEFFEdREA21 of

t he sem conduct or chig,lo bg condg tive wires 12, res ectivelg, and the
outer |ead-%e€ti GRS BBSHP PAEXEHReldre YoF ngd-F Eei%aﬁﬁrksh§t Braefor
surface-nDHntin , _such as a gy The s ort .l ea the wires
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extends across a firs e sur ce o e sem COI’]%UC'[ or

chip 10 apd-op seaandsxi de 10E obshliepsemageRasite the first side 10S. 7

The semiconductor chip 10 is bonded to a lead section
3B of the support lead 3 with an adhesive tape 8. The adhesive
tape 8 extends longitudinally along the support lead 3. In
this embodiment, the adhesive tape 8 is stuck to the lead
section 3B with parts thereof extending outside the
semiconductor chip 10. The adhesive tape 8 is stuck to the
lead section 38 of the support lead 3 so as to be longitudinally
continuous along the support lead 3. Thus, the semiconductor
chip 10 is bonded to the lead section 3B of the support lead
3 with the adhesive tape 8 longitudinally extending along the
support lead 3.

The thickness of the adhesive tape B may be increased
regardless of the width of the support lead 3. Accordingly,
the thickness of the adhesive tape 8 can be determined according
te stress that may be induced due to the difference in
coefficient of thermal expansion between the support lead 3
and the semiconductor chip 10.

The support lead 3 has a width of, for example, about

0.4 mm. Therefore the support lead 3 supports the




30 A gate break mark, not shown, remains on the first side 13X of the

resin package 13. The gate break mark is formed when a resin gate 7 SEP 7004
connected to the resin package 13 is broken off. Therefore, the

sem conductor device 30 in this enbodinment has a resin transfer part in the

m ddl e part of the first side 13X of3éhe resin package 13. The

sem conductor chip 10 is bonded to a IF'ead section 3B of the support lead 3

wi th an adhesive tape 8. The adhesive tape 8 extends |ongitudinally along

t he support lead 3. In this enbodinent, the adhesive tape 8 is stuck to

the lead section 3B with parts thereof extending outside the

sem conduct or chip 10. The ?shesive tape 8 is stuck to the |ead section 3B

of the sFFFOCNRETF §6818s1P02be? R CHdRNEPFYRE oM PhudtistaFdng X he
support lead 3 Thus, th em conduct.or . chip. 1Q is bonded to the | ead
section 3 a&rkFHé?éﬁﬁbo?fieq gSMECRPERCERE %@h%%%??&ﬁét@ ?%‘ﬁ(ﬁ] LRl nal |y
extendi n alon% t@f s%gﬁgrtflqu 3. _The thickness of the adhesive tape 8
may be i &S &H'Qﬁﬁu SE ot f W dth of the support |lead 3_

Accordingly, the LT gkngss.of Lhesadhesiivs tane B Gan e deterpined

according to stress i'nduce erence 1n

coef {1 ci el fe Lher,uph gxpansion.belyesn Lhe supbotl, kead 5 And,d

sem conductor chip e support has a wi dth of, exanpl e,
about 0.4, M thenald aid he SuppoFied ead 3 supports the

Referring to Fig. 23, a lead frame LF6 has a square frame
7, a plurality of leads 2 for electrical connection, and a
support lead 3 for supporting the semiconductor chip 10. A
resin transfer part is formed in a first frame member 7X of
the frame 7 of the lead frame LF6.

The plurality of leads 2 aredivided into two lead groups,
and the two lead groups are disposed on the two opposite frame
members of the frame 7, respectively. The leads 2 of each lead
group are arranged alceng the along the frame member. Each of
the leads 2 of each lead groﬁp has an inner lead section 2A
extending inside the resin package and an outer lead section
2B extending outside the resin package. The leads 2 of each
lead group are.connected by a tie bar 6, which prevents the
leakage of the resin from the mold when molding the resin
package in the mold. The outer lead sections 2B of the leads
2 of the lead groups are formed integrally with the frame 7.

The support lead 3 extends between a middle part of the
first frame member 7X of the frame 7 and a middle part of a

second frame member 7Y opposite the first frame member 7X. The




7 S E P 2004 31 semi conductor chip 10 at a part of a second najor surface

| 0Y (back surface) of the sem conductor chip 10 opposite the first ma,tlg)r
surface |OX of the sanme. A lead frane enployed in fabricating the 13EF 2004
sem conductor device 30 will be described with reference to Fig. 23
showing the lead frame in a plan view Referring to Fig. 23, a lead frane
LF6 has a square frame 7, a plurality3of |eads 2 for electrical

connection, and a support lead 3 for supporting the sem conductor chip 10.
A resin transfer part is forned in a first frame nenber 7X of the frame 7
of the lead frame LF6. The plurality of leads 2 are divided into two | ead
groups, and the two |ead groups are di sposed on the two opposite franme
menber s ofupber f riaged B, haespeskindetynndbeelieassh2 df reachirdeadneghodp are
arranged along the along the frane nenber. Each of the |l eads 2 of each | ead
group has7darncf mitee fmak Seamidonh2Aotbrtrendidngonnsctedt be tlesinipaskage and
an outer |lead section 2B extending outside the resin package. The | eads 2
of each feadlp ;e demkct ekinnds tdre catiggonsli clorpreavenis tihe

| eakage of the resin fromthe nold when nolding the resin package in the
nmol d. Thefbuserirang sewbeonsX Bbftheesdeznd [rawt ndwodratl grdupsear e
formed integrally with the frame 7. The support |ead 3 extends between a

m ddl e paf¥a®t {hef EhesiepfahbahenbBf-7X of the frame 7 and a niddle part

of a . : .
The adhesive tape 8 1is stuck to the chip mounting part

of the support lead 3. The adhesive tape 8 is stuck to the
lead section 3B of the support lead 3 so as to be longitudinally
continuous along the support lead 3. The adhesive tape 8 has
a width approximately equal to that of the support lead 3.

A method of fabricating the semiconductor device 30 will
be described hereinafter. The lead frame LF6 shown in Fig.
23 is made. A mcld is prepared. The mold has an upper mold
and a lower mold. A cavity is defined by the upper and the
lower mold. The mold is provided with a transfer gate opening
into the cavity, a runner connected to the transfer gate, and
a pot connected tc the runner.

The semiconductor chip 10 is bonded to the chip mounting
part of the support lead 3 by the adhesive tape 8 by a thermal
compression bonding process. Although the support lead 3 and
the semiconductor chip 10 are heated in the thermal compression
bonding process, the semiconductor chip 10 will not fall off
the support lead 3 because the thickness cof the adhesive tape
8 is determined according to stress that may be induced due

to the difference between the support lead 3 and the




second frane nenber 7Y opposite the first frane nenber 7X. The 7 SEP 2004
32 support |lead 3 has one end connected to the first frame nenber 7X of
the frame 7 and the other end connected to the tie bar 6. The support |ead
3 extends on a diagonal connecting the first frame nenber 7X and the SEP 2004
second frane nenber 7Y of the frane 7,0of the lead franme LF6_ The adhesive
tape 8 is stuck to the chip nounting h% t of the support lead 3. The
adhesive tape 8 is stuck to the 1|ead section 3B of the support lead 3 so
as to be longitudinally continuous along the support |ead 3. The adhesive
tape 8 has a width approximately equal to that of the support lead 3. A

nmet hod of fabricating the sem.conductar .device 30 will _be descri bed
o o1 nat { 8P AR GRAT{ (RHS L Ba EnbRRCFACEERE 033 Lherfiade CXRATA (6T <
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process, the sem conductor ip _ the support |ead 3
because therthickiesofidhenadhesi N8 18R€ Although the support lead

3 and the semiconductor chip 10 are heated in the wire bonding
process, the semiconductor chip 10will not fall off the support
lead 3 because the thickness of the adhesive tape 8 is
determined according to stress that may be induced due to the
difference between the support lead 3 and the semiconductor
chip 10 in coefficient of thermal expansion.

The frame 7 is placed between the upper and the lower
mold of the mold with the resin transfer part thereof located
at a position corresponding to the transfer gate, and the
semiconductor chip 10, the inner lead sections of the leads
2, the support lead 3 and the wires 12 disposed in the cavity.

In a molding process, a resin is supplied from the pot
and the resin is forced under pressure to flow through the
runner and the transfer gate into the cavity. Thus, the
semiconductor chip 10, the innerrlead sections of the leads
2, the support lead 3 and the wires 12 are sealed in the resin.
In the molding process, the variation of the vertical position

of the semiconductor chip 10 liable to be caused by the flow

of the resin forced into the cavity under pressure and flowing




8 is determ ned according to stress that may be induced due to the
-difference between the support lead 3 and the 7 SEP 2004 33 senicondu?ggpzm&
chip 10 in coefficient of thermal expansion. The electrodes 11 of the

sem conductor chip 10 are connected electrically to the inner |ead sections
2A of the Ileads 2 by the conductive wires 12, respectively, by a wire
bondi ng process using thermal conpressipon bonding and ultrasonic bonding

i n conbination. Although the support lead 3 and the sem conductor chip 10
are heated in the wire bonding process, the sem conductor chip 10 will not
fall off the support |ead 3 because the thickness of the adhesive tape 8

is determned according to stress that nay be induced due to the

di fferencenhai R} itRec s RROEL pheadsdaand-4he | cap iprdg in
coefficien? ofygﬁeﬁngfcexpansi%%. Tﬁe franéu7e$§ﬂ%%gcgggﬁgPﬁégE-?%%Bupper

and the | gpeis PBhéeal cbhenBDEkdppbih 1 BaAr 8Siehtinansieawladr tr idierent
| ocated at a position corresponding to the transfer gate, and the

sen condugt@nhs€bipgdBe.the inner | ead sections of the |eads 2, the support
|l ead 3 and the wires 12 disposed in the cavity. In a nolding process, a
resin i s suppliedefrem tthempolFé andthkenr @st i shkofickd, wndesipressare to

flow through the runner and the transfer gate into the cavity. Thus, the
sem conductoneched 16, thhefinaer shdadl3dcbifonfeofrashia paadsge2,13t Hes support
lead 3 and the wires 12 are sealed in the resin.
removed, the tie bars 6 connecting the leads 2 are cut, the
outer lead sections 2B of the leads 2 are cut off the frame
7, the outer lead sections 2B are formed in a shape suitable
for surface-mounting, such as a gull-wing shape, and then the
support lead 3 is cut off the frame 7 to obtain the substantially
completed semiconductor device 30 shown in Figs. 21 and 22.
The second embodiment has effects similar to those of the first
embodiment.

Although the invention has been described in the
preferred embodiments thereof, the embodiments described
herein are not restrictive and many changes and variations may
be made therein without departing from the scope of the present
invention.

For example, the present invention is applicable to
semiconductor devices of a SIP (single in-line package) type
and a ZIP (zigzag in-line package) type having leads arranged
in a single row.

The present invention i1s applicable also to

semiconductor devices of a S0J {(small ocut-line J-leaded

package) type and a TSOP {(thin small out-line package) type




In the nol ding process, the variation of the vertical position of the

sem conductor chip 10 liable to be caused by the flow of the resin-ﬁﬂﬂp@W
into the cavity under pressure and flowing 7 SEP 2004 34 in the cavity ¢

be suppressed because the sem conductor chip 10 is bonded to the support

| ead 3 extending away fromthe transfer gate. The lead franme LF6 is taken
out of the nold, a resin gate connected to the first side 13X of the resin
package 13 is renoved, the tie bars 63%onnecting the |l eads 2 are cut, the
outer |ead sections 2B of the leads 2 are cut off the frane 7, the outer

| ead sections 2B are fornmed in a shape suitable for surface -nounting,
such as a gull-w ng shape, and then the support lead 3 is cut of f the
frame 7 to obtain the substantiall conpl eted sem conduct or device 30
shown in BRGER9242ada 2prangRd $BcGWA ERWEDIi nent has effects similar to
those of the first enbodinent. Although -the invention has been descri bed
in the preferreif SbotFRentBVEREL BB 15t ABPEABABILReALSOdESCri bed  herei n
are not restrictive_a ges_and vari_ations ma be made therein

nd . man cha@
wit hout d2part?h H?F%ﬁ1?ﬂgléﬁﬁp8 of Bhe ﬁggégnﬁlaFnﬁ@ﬁﬁi@ﬁlﬁ@ﬂfékanple, t he
t i i i licable t i t devi f SIP i ngl
T ne PR LR e g Bk s A g ke TRREKAGER ype havi ng | ahds

arranged




in a single row The present invention is applicable also to sem conductor
devices of a SQJ (small out-line 1i-leaded package) type and a TSOP
(thin small out-line package) type 7 SEP 2004 35 having | eads arrang%ﬁ in
two rows. The present invention is applicable also to sem conducto P 2004
devices of a QFJ (quad flat pack J-1eaded package) type having | eads
arranged in four rows. 7 SEP 2004 36 What is clainmed is: 1. A sem conductor
devi ce conprising: a sem conductor chipghaving a major surface and a rear
surface opposite to said nmajor surface, said sem conductor chip having a
plurality of sem conductor elenents and bonding pads formed on said major
sur f acewhat {d ¢latméd/gporting | ead and a second supporting |lead for nounting
said sem conductor chip, said first supporting |lead extending in a first
direction, said second supporting |lead intersecting said first supporting
| ead at_an intersection and extending in a second direction which is

di f f er ehtA seBisKlugtorde¥ice OMRISIBS, said first and second supporting

| eads being integrally fornmed with each other; a plurality of |eads each
having an inner Iead and an outer |ead which is continuously forned wth

said i rws‘ermﬂc%ﬁéuct%@bﬁl Plavidd b bYa elfsdrgge@sane%l fa 84t otsﬁewgzhﬁ‘{ﬂ o§al d
intersection of said irst and econ upportlng ead a p uralit
bondi ngsunfacessaid eemidondutyr chipnenting g pharatityi @f\mnllceadhsctof elemegtspand aI | ty of

bonding pads formed on said major surface;

a first supporting lead and a second supporting lead for mounting said semiconductor
chip, said first supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead at an intersection and extending in a second
direction which is different from said first direction, said first and second supporting

leads being integrally formed with each other;
a plurality of leads each having an inner lead and an outer lead which is continuously
formed with said inner lead, said plurality of leads being arranged to surround said

intersection of said first and second supporting leads;

a plurality of bonding wires electrically connecting said inner leads of said plurality of

leads with said plurality of bonding pads, respectively; and

a resin sealing body sealing said semiconductor chip, said inner leads of said plurality of

leads, said first and second supporting leads and said plurality of bonding wires;

wherein said semiconductor chip is mounted on said intersection of said first and second

supporting leads,




| eads with said plurality of bonding pads, respectively; and a resin
seal i ng body sealing said sem conductor chip, said inner |eads of said
plurality of |eads, said first and second supporting | eads and said 7 SEP 2004
plurality of bonding wires; wherein said sem conductor chip is nounted on
said intersection of said first and second supporting |eads, 7 SEP 2004
wherein an area where said first and second supporting | eads overlap with
said sem conductor chip is snmaller thap an area of said sem conduct or
chi p, wherein said sem conductor chip is adhered to said first and second
supporting | eads by an adhesive |ayer formed between said rear surface of
sai d sem conductor chip and said intersecting portion of said first and
second supporting | eads, and wherein said adhesive |ayer includes a base

i nsul atwingyefn Amarteawimgye tspkdeﬁrsaamd b enozd ssnippeﬂingahddsad‘bmta'p/withcsaicbd on both
t he upper .and, | ower,  si des aid base jnsulating film 2. A sem conductor
devi ce SgEdepnlustPL @R Il%*i‘rﬁfiﬁef “ﬁﬁ%ﬁélaﬁe%%f gaidi segricapdnctecdip directions
intersect to each other at substantially a right angle. 3. A sem conductor
device according to claim1, wherein one portion of said rear surface of
sai d seph&Gentiitd eémmnraut:ﬁn %ﬁgﬁfs%hkféd%' sdi dcf fifst fana@é o?ﬁh?%fhrah's BY

| eads, and wherein anot her tion of said rear sur ace

sem cornmarlimmvehaym fermed daem/e;en saddtene sarfave bhsadisemiesidacreahipgndeaid. 4.
A semi conductor device according to claim2, wherein said resin sealing
body haBtessectiag pogopmpf saidfist anbsasiond supporsingdeadseatd of said plurality of
| eads protrude outwardly fromfour sides of said resin body, and wherein
said first and second supporting |eads extend fromsaid intersection

t owar d § [ t oG €
accor di e tE R b A give B B RN s BT A [in HivERTMGRANA Bl et SXE
shape, aadddhbsiveiforrred bnioth theafprier mad 1awmer SdevofisAd }bager insotingdilm.at a
vicinity of said intersection is larger than a wwdth of first and second
supporting | eads

2. A semiconductor device according to claim 1, wherein said first and second directions

intersect to each other at substantially a right angle.

3. A semiconductor device according to claim 1, wherein one portion of said rear surface
of said semiconductor chip is adhered to said first and second supporting leads, and
wherein another portion of said rear surface of said semiconductor chip is directly

contacted with said resin sealing body.

4. A semiconductor device according to claim 2, wherein said resin sealing body has a
tetragonal shape, wherein said outer leads of said plurality of leads protrude outwardly
from four sides of said resin body, and wherein said first and second supporting leads

extend from said intersection toward four corners of said resin sealing body.

5. A semiconductor device according to claim 3, wherein said semiconductor chip has a

tetragonal shape, and wherein each width of first and second supporting leads at a

vicinity of said intersection 1s larger than a width of first and second supporting leads




7 SEP 2004 38 outside of said sem conductor chip. 6. A sem conductor device
conprising: a sem conductor chip having a major surface and a rear-surface
opposite to said major surface, said sem conductor chip having a plgr§pi gy
of semi conductor elenments and bonding pads fornmed on said rraj or surface; a
chip nmounting portion for nmounting said sem conductor chip; a plurality of
supporting leads integrally formed with said chip nounting portion; a
plurality of |eads each having an inner iead and an outer |ead which is
continuously formed with said inner lead, said plurality of |eads being

arranged u d sai d ,chi nmounting portion; a plurality of bonding
Wires elgéﬁ %ﬁ 8FPHGP§EHH i nner leads of said plurality of |eads
with said pIurallty of bondi ng pads, respectively; and a resin sealing body
sealing said sem conductor chip, said inner |eads of said plurality of

| eads, SélA%hlﬁOMﬂd@lwéémﬂnma%ﬁi d plurality of supporting |eads and
sai d pI urality of bonding wires erein said chip nounting portion has a

first portion extending in a first direction and a second portion
extending in.a second, direction which intersects with said first direction,
wher ei n g&%fﬁ“iﬂ"gf‘ﬁt%ﬁh% wng IaﬂaJﬁﬁEPrf%f@c%’di pERrisur{ece eppesiigdo saidamajeach
wi dth of ¢ t-ing lea SEP 2004 wherein both ends
of each o fdzH P% 1&&}’ {soerccgﬁ) dpgl éﬂgraﬁfy géi‘%’n’é’ﬂp UGHBE RlemfptsHend i on
are connb@i(ﬁﬁi p@d§ﬁjrﬂ1@j¢ﬁ§dlut"ya fos&p&gortl ng | eads, respectively, wherein
an intersecti ng portion of said f| rst and second portions is located at a
substantially central portion of said sem conductor chip,

a chip mounting portion for mounting said semiconductor chip;
a plurality of supporting leads integrally formed with said chip mounting portion;

a plurality of leads each having an inner lead and an outer lead which is continuously

formed with said inner lead, said plurality of leads being arranged to surround said chip

mounting portion;

a plurality of bonding wires electrically connecting said inner leads of said plurality of

leads with said plurality of bonding pads, respectively; and

a resin sealing body sealing said semiconductor chip, said inner leads of said plurality of

leads, said chip mounting portion, said plurality of supporting leads and said plurality of

bonding wires;

wherein said chip mounting portion has a first portion extending in a first direction and a
second portion extending in a second direction which intersects with said first direction,

wherein each width of said first and second portions is larger than each width of said

plurality of supporting leads,




wherein said both ends of each of said first and second portions of said
chip nounting portion are located at a periphery of said sen conductbBEP )
chi p, wherein said sem conductor chip is adhered to said chip nounting
portion at said central portion and said periphery of said sem conductor
chip by an adhesive | ayer, and wherein said adhesive | ayer includes a base
insulating filmhaving upper and | ower sides and adhesive fornmed on both
t he upper and | ower sides of said basesgnsulating film 7. A sem conductor
device according to claim6, wherein said first and second directions
intersect to each other at substantially a right angle. 8. A sem conductor
devi ce ag&efribatl dnds ©f @h¢h 6f s ETrel shdBsaeond ';p@m@{s Sfadattl ElgprmeuitBL foion
sai d sem conductor chip is adhered to said first and second portions of

sai d chirp conmented togsapd plirehty ahshipploctieg leadfaespdegivehorti on of said rear
surface of said sem conductor chip is directly contacted with said resin
seal ing body. 9. A sem conductor device according to claim7, wherein said

resin sealing bo s a tr n a rei ' er. | eads of

o d o Ry S B EP A AR e RERH QoS B RaBE A5T°  esi n
body, andshgagy Bexﬁ@élﬁadﬂilﬂﬁ%@s&ﬂd LMmissRRARKSH dHip) eads extend fromsaid both
ends of said fiTst and second portions of Saldehlp nmounti ng portion 7 SEP

2004 40 toward four corners of said resin sealing body, respectively. 10. A
sem conduct or device according to claim$8, wherein said senm conductor chip

has a Wherelyemdbotihels ofaighwispis frst and sersind partionsef saif ¢hin moungng
second FPO i ons, oft gai d ch]iap% m)kmt.i ng _porty on 2*‘? | ocated at the vicinity
of fourPXEBPRAFslosrted At @ Resiphery Pt g sERICdYCtr §iRonduct or chip. 11. A
sem conduct or device conprising: a sem conductor chip having a mjor

surface and a rear surface opposite to said major surface, said
sem congherent saiddispmivondngtoz chiplisaldheyedoo saedrekipndoaiting poreivardt Saaihckntral

portion and said periphery of said semiconductor chip by an adhesive layer, and

wherein said adhesive layer includes a base insulating film having upper and lower sides

and adhesive formed on both the upper and lower sides of said base insulating film.

7. A semiconductor device according to claim 6, wherein said first and second directions

intersect to each other at substantially a right angle.

8. A semiconductor device according to claim 6, wherein a portion of said rear surface of
said semiconductor chip is adhered to said first and second portions of said chip
mounting portion, and wherein the other portion of said rear surface of said

semiconductor chip is directly contacted with said resin sealing body.

9. A semiconductor device according to claim 7, wherein said resin sealing body has a
tetragonal shape, wherein said outer leads of said plurality of leads protrude outwardly

from four sides of said resin body, and wherein said plurality of supporting leads extend

from said both ends of said first and second portions of said chip mounting portion




bondi ng pads forned on said major surface; a first supporting |ead and a
second supporting lead for nounting said sem conductor chip, said first
supporting lead extending in a first direction, said second supporti | ead
intersecting said first supporting |ead at an intersection and extd 'd@ﬁ n
a second direction which is different fromsaid first direction, said
first and second supporting |eads being integrally formed each other; a
plurality of |eads, one end of each of ,said plurality of |eads being
arranged to surround said intersection of said first and second supporting
| eads; a plurality of bonding wires electrically connecting said one ends
of sai | uralit .t i | L& f bondi ng pads,
respecﬁP@@ﬁéﬁmgﬁénﬁaﬁgg?%ngﬁhﬁgaﬁﬁ%gg&%gg thMggid sem conduct or chi p,
portions of said plurality of |eads, said first and second supporting

| eads and said plurality of bonding wires; 41 wherein opposite ends of each
of sai d@lAasahidondoétor devise aceordippedaiin Sywherieih said ispmieangiucing oherijas a
wherein said sem conductor chip_ is nountgd_gg,said intersectionjpf.$a£d
first dnttagensdishapsappovhareig Saechbath guds odsaiddysiprndsgeong PORRNSG Ut Ghip

sem conductor chip is adhered tq said fi [ ads at
the. vi ARARRG®POBNATP TSGR P By RSSO PR redt HREE dRal €273
adhesi vg . j es a base insulating filmhaving upper and | ower sides
and adh%§1€%§416¢t8£gﬂg'n both the upper and | ower sides of said base
insulating film 12. A sem conductor device according to claim11l, wherein
each width of first and second supporting |eads at a vicinity of said

i nt er sekk.ifpremscdndugtor devign COMIISMEIt h of first and second supporting

| eads outside of said sem conductor chip. 13. A sem conductor device
according to claim 11, wherein one portion of said rear surface of said

sem conduct o nG0LBr bRipAAES hdfos AlrfacdethBlaS84t Sitfactloppasile td §4i8 madjdr second
surface, said semiconductor chip having a plurality of semiconductor elements and

bonding pads formed on said major surface;

a first supporting lead and a second supporting lead for mounting said semiconductor
chip, said first supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead at an intersection and extending in a second
direction which is different from said first direction, said first and second supporting

leads being integrally formed each other;

a plurality of leads, one end of each of said plurality of leads being arranged to surround

said intersection of said first and second supporting leads;

a plurality of bonding wires electrically connecting said one ends of said plurality of

Jeads with said plurality of bonding pads, respectively; and

a resin sealing body sealing said semiconductor chip, portions of said plurality of leads,

said first and second supporting leads and said plurality of bonding wires;



supporting | eads, and wherein an other portion of said rear surface of said
sem conductor chip is directly contacted with said resin sealing body. 14.
A sem conduct or device according to claim 12, wherein said first and second
directions intersect to each other at substantially a right angle. 15. A
sem conductor device according to claim 14, wherein said resin sealing body
has a tetragonal shape, and wherein said first and second supporting | eads
extend fromsaid intersection toward fpur corners of said resin sealing
body. 7 SEP 2004 42 16. A resin nolded sem conductor package, to be nounted
on a printed circuit board by solder reflow, conprising: a sem conductor

Chi P ObiRHih IBoRRY b G ERNAUr Sl PRERIGUE 180d5IRE cRpEdARoRPRSHS L 0 S8

maj or surtace, “sald semc uct or I aving a plurality of sem conduct or
el enengéalaigobodgqndi ng pads forned on said major surface; a |lead frame
conprised of copper, said lead frane including: a first supporting | ead and
a second supporting lead for nounting said sem conductor chip, said first

supporting |ead extending in .a . first directiaon, said second.s rti | ead
i nt er s &dereig sayl %F“F‘ichflug% t1p ﬁ‘boq“é%‘iio’&ﬁﬁlde‘&‘{eé?ﬁfi“ﬁ& qeif‘?ab&jgésggﬁg Sé!l:@gjcti on
which is different fromsaid first direction, said first and second
supports}lfﬁ%ogflgggéacgei ng integrally forned each other; a plurality of |eads
each having an inner |ead and an outer |lead which is continuously forned
with said inner |lead, said plurality of |eads being arranged to surround an
i Nt er s edereig spod tdaosurfbcesaf shid isemicandicoecbimissadgbprad: tosgid Bsdgndseprrdal ity
of bonding wres electrically connecting said inngr leads of said plurality
of | e4HBPOItIE 1§%d5cﬂtr§h%|?’&l“i“lt3§/Ogﬁaladﬂ@?%tlﬂﬁc‘}’é' @e@ﬁ’&é‘t"l‘?ﬁa% a’éﬁslud aresin
seal i ng body sealing said sem conductor chip, said inner |eads of said
plurality of

wherein said adhesive layer includes a base insulating film having upper and lower sides

and adhesive formed on both the upper and lower sides of said base insulating film.

12. A semiconductor device according to claim 11, wherein each width of first and
second supporting leads at a vicinity of said intersection is larger than each width of first

and second supporting leads outside of said semiconductor chip.

13. A semiconductor device according to claim 11, wherein one portion of said rear
surface of said semiconductor chip is adhered to said intersection of said first and second
supporting leads, and wherein an other portion of said rear surface of said semiconductor

chip is directly contacted with said resin sealing body.

14. A semiconductor device according to claim 12, wherein said first and second

directions intersect to each other at substantially a right angle.

15. A semiconductor device according to claim 14, wherein said resin sealing body has a

tetragonal shape, and wherein said first and second supporting leads extend from said

intersection toward four corners of said resin sealing body.




| eads, said first and second supporting | eads and said plurality of bonding
wires; wherein said sem conductor chip is nounted on said intersection of
said first and second supporting |eads, 7 SEP 2004 43 wherein an ar&& 2004
where said first and second supporting | eads overlap with said

sem conductor chip is smaller than an area of, said serniconductor chip,
wherein said sem conductor chip is adhered to said first and second
supporting | eads by an adhesive |ayer,formed between said rear surface of
sai d sem conductor chip and said intersecting portion of said first and
second supporting | eads, wherein said adhesive | ayer includes a base

the. uppbrartin FROBH SPGBt UL b up Ao PE DRI R0t

t her PRI fhgient of said lead frame is larger than that of

sai drmésoelgn conducCt 8@%?1%1% 17. A sem conductor device according to claim 16,
wherein said first and second directions intersect to each other at
substantially a right angle. 18. A seniconductor device faccordi ng to claim
16, whasenicandacisochipaf sticenhavingaymagor suifpercanda reag SHriaetPRRAYGILSA L hi p
is adhered to_said.first and secpond supporting, | . i t her
por 1 OMEGHT SafAter if SEdioRauoRE S hdmn eomatet o earirp R Bees e
cont ac W i in,: i ady. 19. A semiconductor device

accor d%’ﬁrgdlﬁ%tpgﬂg?énﬁ%}egﬁaelrﬁgﬁﬁogglll% résin sealing body has a tetragonal
shape, wherein said outer |leads of said plurality of |eads protrude
outwardly fromfour sides of said resin bady, and wherein said first and
seconda $eaupamiergmpridd ofevpper stiddeadstpmeiineledigst i on toward four coners

of said resin sealing body. 20, A sem conductor device according to claim
18, wherein said sem conductor chip has

a first supporting lead and a second supporting lead for mounting said semiconductor
chip, said first supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead and extending in a second direction which is
different from said first direction, said first and second supporting leads being integrally

formed each other;
a plurality of leads each having an inner lead and an outer lead which is continuously
formed with said inner lead, said plurality of leads being arranged to surround an

intersecting portion of said first and second supporting leads;

a plurality of bonding wires electrically connecting said inner leads of said plurality of

leads with said plurality of bonding pads respectively; and

a resin sealing body sealing said semiconductor chip, said inner leads of said plurality of

leads, said first and second supporting leads and said plurality of bonding wires;

wherein said semiconductor chip is mounted on said intersection of said first and second

supporting leads,




7 SEP 2004 44 a tetragonal shape, and wherein each width of first and
second supporting leads at a vicinity of said intersection is |lar gfw @ﬁg
a wdth of first and second supporting | eads outside of said sem coridu r
chip. 21. A quad flat type sem conductor package conprising: a

sem conductor chip having a major surface and a rear surface opposite to
said major surface, said sem conductor chip having a plurality of

sem conductor el ements and bondi ng pads 430rnmed on said major surface; a
first supporting | ead and a second supporting |lead for nounting said

sem condq%é)r. chi%, Sﬁli d first supporting |lead extending in a first
direction, salds8EAnUNSTE SRt Hrshgnd eaebnd nupposited leads oobidag WithlsafdPPor ting
| ead at ii i -apnd_extending in a second direction which is
differ en?’@%ﬂrléoﬁnqﬁggi?@l#ﬁﬁsl?&a?ﬁgc FBAN a5 of, spidsseminondutemchipuppor t i ng

| eads being integrally fornmed with each other; a plurality of |eads each
havi ng anrilnn_er | ead and an outer |ead which is continuously formed with
sai d i nnévhereadaid sémiguinduedor ik ' d to surround said
intersection, of. said fjrst and églcfﬁgé’%?&g%?p‘?%%li F’gggg‘?o HPaPHIng ieads by
bondi ng \?PIHBEG%V% yer darmed betweentsaityreaaser facner sdi@@&ﬁid%dﬁgﬂ-og i uﬁrﬂci L&y of
| eads w %Alﬁ‘%g%ﬁ“\,fh 1[tal i t{ of, gbondi ng pads, respectively; and a F &S

seal i ng body ha é 101 ok said Sinst angrsgpend suppiarting aéatisseni conduct or chi p,
said inner |eads of said plurality of |leads, said first and second
supporting |l eads and said plurality of bonding wires, wherein said outer

| eads of waigradn phidradhiesivedhydrsadmdpg rell v, from four sjdes of
said resin, seal i ng_body and are beni tb[ag@mglrsg}% o@éghgwpgé'@ge’é?‘&ﬂq}f’ers%ﬂﬁﬁ

resin 7 Gibadissiveafrned ambothdty uppermimMioter e FEhid Rk iGQIRGES BoR, Wgh 2
printed circuit board; ’

wherein a thermal expansion coefficient of said lead frame is larger than that of said
semiconductor chip.

I7. A semiconductor device according to claim 16, wherein said first and second

directions intersect to each other at substantially a right angle.

18. A semiconductor device according to claim 16, wherein one portion of said rear
surface of said semiconductor chip is adhered to said first and second supporting leads

and wherein another portion of said rear surface of said semiconductor chip is directly
contacted with said resin sealing body.

15. A semiconductor device according to claim 17, wherein said resin sealing body has a

tetragonal shape, wherein said outer leads of said plurality of leads protrude outwardly

from four sides of said resin body, and wherein said first and second supporting leads

extend from said intersection toward four corners of said resin sealing body.

20. A semiconductor device according to claim 18, wherein said semiconductor chip has




wherein said seniconductor chip is nmounted on said intersection of said
first and second supporting |eads, wherein an. area where said fIrSHEEP%MM
second supporting |eads overlap with said sem conductor chip is snallh_
than an area of, said sem conductor chip, wherein said sem conductor chi is
adhered to said first and second supporting |leads by IP r> an_adheswe_d
| ayer forned between said rear surface of said sem conductor chip and sai
intersecting portion of said first and se¢cond supporting |eads, andmeereln
sai d adhesive layer includes a base insulating film having upper an ower
sides and adhesive forned on both the upper and | ower sides of said base

i nsul at i AJe¥rEMAl shapey agd ywyhespirach widty oL firshend setiong shpgﬁg!tig;ig{tg@%sazﬁ\e@?:(rj ej[ (r;

: , , . ductor
ara 1 r ST o8B Eesuh HgEnchad s viahobhen and sermoctrspppriny oador
sai d reabugmef@p@digy%e@?&&dﬁgm&ﬂwuctor chip is directly contacted with

said resin sealing bo

21. A quad flat type semiconductor package comprising:

a semiconductor chip having a major surface and a rear surface opposite to said major
surface, said semiconductor chip having a plurality of semiconductor elements and

bonding pads formed on said major surface;

a first supporting lead and a second supporting lead for mounting said semiconductor
chip, said first supporting lead extending in a first direction, said second supporting lead
intersecting said first supporting lead at an intersection and extending in a second
direction which is different from said first direction, said first and second supporting

leads being integrally formed with each other;

a plurality of leads each having an inner lead and an outer lead which is continuously
formed with said inner lead, said plurality of leads being arranged to surround said

intersection of said first and second supporting leads;

a plurality of bonding wires electrically connecting said inner leads of said plurality of

leads with said plurality of bonding pads, respectively; and

a resin sealing body having a tetragonal shape sealing said semiconductor chip, said inner
leads of said plurality of leads, said first and second supporting leads and said plurality of

bonding wires, wherein said outer leads of said plurality of leads protrude outwardly from

four sides of said resin sealing body and are bent toward a lower surface side of said resin




7 SEP 2004

45

sealing body to provide an electrical connection with a printed circuit board;

wherein said semiconductor chip is mounted on said intersection of said first and second

supporting leads,

wherein an area where said first and second supporting leads overlap with said

semiconductor chip is smaller than an area of, said semiconductor chip,

wherein said semiconductor chip is adhered to said first and second supporting leads by
an adhesive layer formed between said rear surface of said semiconductor chip and said

intersecting portion of said first and second supporting leads, and

wherein said adhesive layer includes a base insulating film having upper and lower sides

and adhesive formed on both the upper and lower sides of said base insulating film.

22. A semiconductor device according to claim 21, wherein one portion of said rear
surface of said semiconductor chip is adhered to said first and second supporting leads,
and wherein another portion of said rear surface of said semiconductor chip is directly

contacted with said resin sealing body.





