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MOLDED TYPE SEM CONDUCTOR DEVI CE AND A METHOD OF MANUFACTURI NG THE SAME
Techni calwei%2/op8Z6he i nvention relates to a resin nol ded typé"‘é‘éﬁ%’&?ﬁfﬁctpr
device in which a sem conductor chip is nounted on a | ead franme and the .. _
outer periphery of the sem conductor chip, particularly, the upper.face of-. -
the sem.conductor chip is nolded by a sealing resin, and also to a nethod
of manufacturing the sem conductor device. Background Art Recently, as the
density of board nounting advances, sem conductor products which-are to be
nmounted on a board are requested to be mniaturized .and thinned. In order
to realize miniaturization and thinning, the TAB nounting-technique using. a
resin tape has been devel oped. In a devel opnent of a thin seniconductor :
product usi ng RESEAIMOLEEPR, TIPEec SEMICONDUCTOR cDEVICE oANDC AOMETRIOD: ©Ff t he

singl e-si de nol ding type in which a seni'conductor chip is nounted on a |ead -

- frame anMANUFACTURING THEeSAMEn»| ded by a sealing resin has -been
devel oped. Hereinafter, a resin nol ded type sem conductor device of the
prior art will be descrl bed Fig. 5is a section view show.ng WO
99/ 00826 PCT/ JP98/ 02544 a resin -
nmol ded tyllﬁclm:hcabnﬂmeidr device of the prior art. In the resin nolded type
sem conductor device of the prior art shown in Fig. 5 a sem conductor chip
3 is nounted dfhe ifivention relates to a resin molded type semiconductor

device in which a semiconductor chip is mounted on a lead frame
and the outer periphery of the semiconductor chip, particularly,
the upper face of the semiconductor chip is molded by a sealing
resin, and also to a method of manufacturing the semiconductor

device.

Background Art

Recently. as the density of board mounting advances,
semiconductor products which are to be mounted on a board are
requested to be miniaturized and thinne&_i; In order to realize
miniaturization and thinning, the TAB mounting technique using
a resin tape has been developed. In a developzhent of a thin
semiconductor product using a lead frame, a resin molded type
semiconductor device of the single-side molding type in which
a semiconductor chip is mounted on a lead ffame and the mounting
face is molded by a sealing resin has been developed.

Hereinafter, a resin mblded type semiconductor device of

the prior art will be described. Fig. 5 is a section view showing



pad portion 2 of a lead frame 1, and termnals (not shown) of the
sem conductor chip 3 are electrically connected to inner |ead portions 4 of

the | ead by thin metal wires 5. In a single face ofpdfifpoks frame
1, i.e. 3%23 of the lead frame 1 on which the sem conductor ch?%‘B ds .

nount ed, the outer peripheral region of the sem conduetor chip 3 is nptded.
by a sealing resin 6. In a resin nolded type sem conductor device produced
so as to have a structure such as shown in Fig. 5 is provided with a-
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which the semiconductor chip 3 is mounted, the outer peripheral

region of the semiconductor chip 3 is molded by a sealing resin
6.

In a resin molded type semiconductor device produced so as
to have a structure such as shown in Fig. 5 is provided with a
structure in which an outer lead portion 7 serving as external

 terminals is arranged on a bottom face of the semiconductor
device. Sinée only the face of the lead frame 1 on which the
sgmiconductor chip 3 is mounted is molded by the sealin'g resin __
6 and the rear face of the lead frame 1 is not substantially_ molded, ';
it is possible to realize a thin resin molded type sémiconductor
device.

Next, in a method of manufacturing the resin molded ty..pe
semiconductor device of the prior art shown in Fig. 5, a tapered
shape is first formed at tip end portions of the inner lead
portions 4 of the lead frame 1 by mechanicali or chemical working,
'and the semiconductor chip 3 is then bonded onto the lead frame

1. Thereafter, the semiconductor chip 3 is electrically
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mount i ng the sem conductor chip 3 is then nolded by the sealing resin 6 by
means of transfer nolding. In order to formexternal termnals, finally,

the outer WQAOMB6ti on 7 of the |ead frame 1 which projects FCIMEOHE2544
sealing resin 6 is worked, thereby conpleting the resin nolded type

sem conductor device. In the prior art, in addition to a resin nol ded type¢_
sem conduct or device of the structure shown in Fig. 5 also a structure
shown in Fig. 6 is enployed. In the resin nolded type seniconductor device
shown in Feennéctaed tosthatimnereliead portdoms which thes SEaDER@IOTL YD 3
is to be nmounted is bonded to tip end portions 4a of inner |ead portions 4
of a | ead thenthin metazbyifrestisng andli theafiager bfotheTlead: \Hrameras - for -
structure in which, after the sem conductor chip 3 is nounted on the re5|n
t ape 8, tanqmn’a.lsgolfhe leemsicondadtorowhipi d i Zhencinotdedcby! yhe cs*emmgl
the inner lead portions 4 by thin netal wires 5 and the face df the Iead
frame 1 f aresiborg bugmeaassmfntmhmnmﬂdmg. | Sioroirded by formaxtgrnali n
6. The resin nol ded type sem conductor device shown in Fig. 6 has the nerit
that the deermineds,bfinadidyt hthecoutpanlenad pesthonoVdefl thpclead frame
sem conductor device shown in Fig. 5. Specifically, in the resin nolded
type sem cbnébichr ptediecsssfaom ithe-i geakinghresdni 6 tisparcrkesi borhiedeby
the lower faces of the inner lead portions 4 of the lead frane 1 and the
-3- WO oompdetdng the resin molded type semiconductorP@Bwings/ 02544

sem conductor chip 3 is nounted on the upper face of the portion.

In the prior art, in addition to a resin molded type
semiconductor device of the structure shown in Fig. 5, also a
étructure shown in Fig. 6 is employed. |

In the resin molded type semiconductor device shown in Fig.
6, an insulative resin tape 8 on which a semiconductor chip 3
is to be mouﬁted is bonded to tip end portions 4a of inner lead
portions 4 of a lead fréme 1, thereby forming a die pad portibn.

The device has a structure in which, after the semiconductor
chip 3 is mounted on the resin tape 8, terminals of the
semiconductor chip 3 are electrically connected to the inner lea&'
portions 4 by thin metal Wires 5, and the face qf the'lead frame
1 for mounting the semiconductor chip 3 is molded by a sealing
resin 6. The resin molded type semiconductor device shown* in -
Fig. 6 has the merit that the device can be made thinner than
the resin molded type semiconductor device shown in FPig. 5.
Specifically, in the resin molded type semiconductor device
shown in Fig. 6, the resin tape 8 is bonded to {:he lower faces

of the inner lead portions 4 of the lead frame 1 and the



Therefore, the step difference between the upper faces of the inner |ead
portions 4 and the upper face of the sem conductor chip 3 is reduced. As a
resul t, Jobige’ €si n thickness of the sealing resin 6 is peg, sad fhe
resulting résin nol ded type sem conductor device has a reduced thickness.

In the resin nol ded type.sem conductor device shown ifAA Fig. 5, since the ..
sem conductor chip 3 is nounted on the die pad portion 2 which is-in the

sane | evel as the inner |ead portions 4, the thickness of the sealing resin
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semiconductor chip 3 is mounted on the die pad portion 2 which

is in the same level as the inner léad.portions 4, the thickness
of the sealing resin 6 cannot be reduced'by such a degree that
is attained in the resin molded type semiconductor device shown
in Fig. 6.-'

In ordei: to realize thinning, however, a resin molded type
semiconductor device of the prior art has a structure:iﬁfwhiéh
substantially.only the face of a lead frame on which'a
semiconductor chip is mounﬁed, i.e., the upper face of j:he lead
f:ame is molded.by a sealing resin. Even when'a tapered shape%z
is formed in an inner lead portion, therefore, the contact area
between the lead frame and the sealing resin is reduced as a whole,
thereby producing a problem in that the adhes'i.veness is :meair.:ed
and the reliability of a product is lowered. Since such a device
has a structure in which suﬁstantially only thé single faée of
the lead frame is resin-molded, thete are further problems in
that the semiconductof chip is adversely affected by stress of

the sealing resin, and that package crack occurs in the sealing
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resin. VWen the inner |ead portions are connected to the sem conductor ch| p
by thin nmetal wires and single-side nolding is perforned, there arises a

furtherwag%)&d?gn in that, because of stress in the single-pgaprsansing
stracture dad due to the stress acts on the inner |ead portions which

are connected by thin netal wires, and the connecting portions are .broken,.
with the result that a connection failure occurs. Therefore,” it is an _
obj ect of the invention to provide a resin nolded type sem conductor device’
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215 sult that a connection failure occurs.

Therefore, it is an object of the invention to provide a
resin molded type semiconduotoi:- device which solves the
above~-discussed problems of the prior art, in which the
adhesiveness between a lead frame and a sealing resin is .
maintained and stable connection between thin metal wires and
inner 'lead portions are enabled, which has high reliability, and
in which thinning is realized, and a method of manufacturing the

semiconductor_ device.

Disclosure of Invention
In order to attain the object, the resin molded type

semiconductor device of the invention comprises: a semiconductor
chip which is mounted on a die pad portion of a lead frame; thin
metal wires whichelectrically connect terminals of an upper face
of the semiconductor chip to inner lead portions of the lead
frame; a sealing resin which seals an outer peripheral region
of the semiconductor chip, the region including a thin metal wire

region of the upper face of the semiconductor chip, and a lower




-region of the die pad portion; and outer |ead portions which are arranged
in a bottomface region of the sealing resin, and is characterized in that

the | ead hagm by Subjected to an upsetting process so that pcieypdiesead .
portion i"f‘s’ ocg ed at a position higher than the inner lead portions. Irn.

this way, the lead franme is subjected to an upsetting-process so-that. the:
die pad portion is located at a position higher than the inner’.|ead T
portions.  Therefore, the sealing resin of a thickness corresponding to the
step difference of .the upsetting exists bel ow the die pad portion, the
adhesi verkRgLABIGE &ha AL Baf ROSHECSH g outeN Lrgc ROFHLBAR Walthmrsed,

and the reliability of a produgt can be naintained. ven when -both_the
faces, ora¥HERGRFeAlaAubPERER FAC8s TEHI0R: Ofc ke SEAILHE TARITy, AUAE ( ne
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--than the inner lead portions. Therefore, the sealing resin of
a thickness corresponding to the step difference of the upsetting
exists below the die pad portion, the adhesiveness betwéén the .
lead frame and the sealing resin can be improved; and thé' .
reliability of a product can be mmintained. - Even when both the
- faces, or the upper and lower faces of the lead frame.ére |
-resin-molded; the thickness of the resin of the lower f%ce'is
equal to a value corresponding to the step §ifference of the
upsetting. Consequently. the thinning can be realized.
Furthermore, the resin molded tYpe semiconductor device of :
the invention comprises:'a semiconductor chip which is mounted
on a die pad portion of a lead frame; thin metal wires.which
electrically connect terminals of an upper facé of the
semiconductor chip to inner lead portions of the lead frame; a
sealing resin which seals an outer peripheral region of the
semiconductor chip, the région including a thinmetal wire region
of the upper face of the semiconductor chip; and outer lead

portions which are arranged in a bottom face region of the sealing
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which are fornmed to be continuous to the respective inner |ead portions,

wher ei n aWO0I9%9488260ne groove portion is forned in a surface JCHIRIBOZH4t he
i nner |ead.portions. In this way, at |east one groove portion is forned'in
the surface of each of the inner |ead portions. Therefore, the. anchorlng
effect to the sealing resin can be inproved, stress actlng on a lead -
portion of a product, and stress to the thin metal wires can be rel axed;

and | eadseiuch tdifa WHICHRIA MbFRSACEH BE doR¥enheds! tontheeireipetitfive
Consequently, the reliability of a product can be naintained. Furthernore,

the resi &ﬂﬂ&ﬂeﬁeédagofeﬂbﬁgndwab%ﬂe\amé&sﬁ héné NyL8bVEN po IO SSs a o

sem conductor chip ch is mounted on a die pad portion of a |lead frane;

thin net #orhd®Sinha ChuPEREL! bealbatH: ¥ adie tHineRalsaqf pattuery. face of
t he sem conductor chip to inner l-ead portions of the Iead frame; a sealing

resin which sepl 1ol Qi) SENIHEY Ynd WV pdiLGENi S Fukird@rieine the
region including a thin netal wire region of the upper face of the

seni condufi¥facdi of ea6hovECthecatinedf LicHs pbi-elonse aKEPEEdre) aneottom
face region of the sealing resin and which are formed to be conti nuous .to

the respesicheringesfeat porthenseadiig tesha sancbez ddprovdd) stress
plurality of groove portions are forned in a surface of each of the inner
| ead por tactbngactl @ Teadepoidfonoofi anpebdbdukt ,t bind stiressiite the atlsigle of

the inner lead portion is disposed between the groove portions. -7-
metal wires can be relaxed, and leads and the thin metal wires
can be prevented from peeling off. Consequently, the
reliability of a product can be maintained.

Furthermore, the resin molded type semiconductor device of
the invention comprises: a semiconductor chip'whlch.is mounted_
on a die pad portion of a lead frame; thin metal wires which
electrically connect terminals of-an-upper face of the
semiéonductor chip to inner lead poriions of the lead frame; a
sealing resin which seals an oute# peripheral region of the
semiconductor chip, the region :i_.ncluding a thinmetal wire region
of the upper face of the semiconductor chip; and outer iead
portions which are arranged in a bottom facé region of the sealing
resin and which are formed to be continuous to the respective
inne; lead portions, and is characterized in that a plurality
of groove portions are formed in a surface of each of the inner
lead portions, and a connecting portion of the thin metal wire
on a side of the inner lead portion is disposed between the ‘g:roove

portions;



WD 99/ 00826 PCT/ JP98/ 02544 In this
way, a plurality of groove portions are formed in the surface of each of

t he inner ‘tions, and a connecting portion of the thigeWitegh2sahyr €. on
t he side g&‘&?ﬂoeoglﬂ{nner lead portion is disposed between the groove p%)‘rtie'ns.
Therefore, 'the anchoring effect to the sealing resin can be inproved,.

stress acting on a lead portion of a product, and stress to the-thin et al™
wires can be relaxed, and | eads and the thin nmetal wi res can be prevented
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- each of tRe. BEChrbeaHtBA F-8Rpeefing off. 1In this case, stress due to

the structure in which the single face of the lead frame is molded'.

by fhe sealing resin is absorbed by .the groove portioris . and does

not act on an area between the groove.port'ions. "Therefore, the ;
connecting portions of the thin metal wires are not broken and
stable connection is enabled.

Furthermore, the resin molded type semiconductor device of
the invention comprises: a semiconductor chip which is mounted
on a die pad portion of a lead frame; thin metal wires which .
electrically connect terminals of an upper face of the .
semiconductor chip to inner lead portions of the 1eaﬁ.frame: a
sealing resin which seals an outer peripheral region of the
semiconductor chip, the region including a thin metal wire region
of the upper face of the semiconductor chip: and outer lead
portions which are arranged ina bottom face region of the sealing
resin and which are formed to bel continuous to-the respective
inner lead portions, and is characterized in that a widened

portion is formed in each of the inner lead portions.
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a w dened porti s formed in the inner. | ead portions. Therefore 1t he
anchor.li effect to the sealing resin can be inproved, stress acting on a
porti on, 9feeRagr oduct, and stress to the thin netal wirepcraresmesas
rel axed, and | eads and the_ thin nmetal wires can be prevented fi'om peeling
off. Consequently, the reliability of a product can be=nmi ntai ned.
.2i Furthernore, the resin nolded type sem conductor device of the’invéention
1 conprises: a sem conduct or chip which is nmounted on a die pad portion of a
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wires from
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th?e invention comprises: a semiconductor chip which is mounted
on a die pad portion of a lead frame; thin metal wires which |
electrically connect terminals of an upper face of the
semiconductor chip to' inner lead portions of the lead frame; a
seaiing resin which seals an outer peripherel region of the
semiconductor chip, the region including a thin metal wire region
of the upper face of the semiconductor chip; and outer lead
portions which are arranged in a bottom face region of the sealing
resin and which are formed ﬁo be continuous to the respective
inner lead portions, and is characterized in that a widened
portion is formed in each of i:he inner lead pertions and at least
one groove portion is formed in_ a surface.

In this way, a widened portion is formed in each of the inr;er
lead portions and at least one groove portion is formed in the
surface. Therefore, the anchoring effect to the sealing resin
can be further improved, stress acting on a lead portion of a
product, and stress to the thinmetal wires can be further relaxed,

and the effect of preventing leads and the thin metal wires from



WD 99/ 00826 PCT/ JP98/ 02544 peel i ng
off is enhanced. Furthernore, the resin nolded type sem conductor device of

t he invenw[J rises: a semconductor chip which is nountgdyfidgmsdse Rad
portion of & foé%pfram; thin metal wires which electrically connect -

term nals of an upper face of the semiconductor chip to inner |ead portions
of the lead frame; a sealing resin which seals an outer peripheral region -
of the sem conductor chip, the region including a thin metal wire region of
t he upper face of the sem conductor chip; and outer |ead portions which are
arr anged P9LLIRGt PER £8cENPERCGSY-0f the sealing resin and which are forned
to be continuous to each of the inner | ead gortions and i s characterized
in that a wi deRBHERBFTPER i the Famip meidsd type seniconfuctor devicent a
plurality of roove—gortionsfare formed in a surface, and connecting . -
bor t i ons e FRVERTHORGORPREFRS : o 5P} cRNGRCERE ChiRWHLER 17 mqwited o
disposed.betmegn t he groove portions, . lp this.way, -a w dened:portion:i.s = .
formed | ORENSSP PAG PRRELIRLAF fbrieahstramer | FhLR PebPly MIGRS JOHGns
are formed,in. the iirface, and connect£gg? ortions of the thin netal wres

on a si deSLPCERECAMIET SORRAP o rtGTIH-I? pBReHPBETWEESS OF Jiove -
PO 10", aRbgeRatEEnat BhaB BHOLRSa L bR pe P SRR R e e e o
L0 e RCRTEhY sHLE: oRIR oA Ld "HE SO SHep TR, S e e 1,
this cas eSe%%th%t%rr &9{8 . q:rhoe0¥gg'ion including a thinmetal wire reg':i_on o
of the upper faée of the semiconductor chip: and outér lead
portions which are arranged in a bdttom face region of the sealing
resin and which are formed to be continuous to each of the .in'ne;r i
lead portions, and is characterizéd in that a widenedjpdrfidn
is formed in each of the inne_r lead pprt_ions , a plurality of Qrob#e
portions are formed in a surface, and connecting portions"i'bf the
thin metal wires on a side of the inner lead portion are disposed
between the groove portions.

In this way, a widened portion is formed :Lh each of the inner
lead portions, a plurality of groove portions are formed in the
surface, and connecting portions of the thin metal wires on a
side of the inner lead portion'are disposed between the gro;ve
portions. Therefore, the anchoring effect to the sealing resin
can be further improved, stress acting on a lead portion of a
product, and stress to the thinmetal wires can be further relaxed,
and the effect of preventing leads and the thin metal wires from

peeling off is enhanced. 1In this case, when two or more groove

- 10 -
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portions are disposed and the thin netal wires are connected to an are '

bet ween t hwO9M9826 porti ons, the effect of absorbing stress CRET/Jf98/0254 _
enhanced. Moreover, stress due to the structure in which the single face .of
the lead frame is rml ded by the sealing resin is absorbed by the groove -
portions, and does not act on an area between the groove portions. L
Therefore, the connecting portions of the thin metal wires are not broken -

‘and st abl epspenenki afei dispebeacandcrns dinin e tdlewieesnarel 66fintyped to
sem conductor device of the invention, in the above configuration, exposed

faces of thRf awkar betwdeho e Prodee Pporvgetsi,N thes @FEdcty IE asbSOrbLhgr

face of the sealing resin. In this way, the exposed faces of the outer Iead'
portions agersssacgndbénenligncede | Mueéower,hstraser dhactooths hetseatiupg -
resin. Unlike the prior art, therefore, the outer Iead portions can be

arranged sgnamich hbecsdrglie ddoe bifctive Loan £aame s mbddedby thessaaling
resin, while the outer lead portions project froma side face of the -

seal i ng resesin Iscabborbed by e ardovey mértiens)tsndl daespnoti act on
serving as external termnals can be inproved, and it is possible to - -

provi de a amsareaeiadedy thes giooveiportdotey CEhelretbries thei mmmezwnby a
size corresponding to the nonprojecting structure of the outer lead .
portions. portienmiof the treimadetalnwirbsciare mpta broken namdesitappe |
seni conduct or device of the invention corrprl ses the steps

connection is enabled.

According to the resin molded type semiconductor device of
the invention, in the above configuration, exposed faces of the
outer lead portions are arranged in a same level as an outer face
Qf the sealing resin. In this way, the exposed faces of the outer
lead portions are arranéed in 'l_:he same level as the outer facé' |
éf the sealing resin. Uhlike the prior art, ther._'efore . the outer
lead portions can be arranged so as to be embedded in the bottom
face portion of the sealing resin, while the outer lead port:l.ons_'
project from a side face of the sealing resin. Therefore, the:i'
reliability of the outer lead portiozis serving as external
terminals can be improved, and it' is possible to provide a resin
molded type semiconductor device which is miniaturized by a size
corresponding to the nonprojecting structure of the ocuter lead
poxrtions.

Furthermore, the method of manufacturing a resin mo.'_l.ded

type semiconductor device of the invention comprises the steps

of: performing an upsetting process on a lead frame so that a

- 11 -



of : perform ng an upsetting process on a | ead frame so that a WO
99/ 00826 PCT/ JP98/ 02544 di e pad

portion iwolepsdgd at a position higher than inner |ead porpepiaposiasadi ng a
sem conductor chip to the die pad portion of the lead frane; electricallty

connecting term nals of the sem conductor chip to the~inner |ead portions.
of the lead franme by thin netal wires; sealing an outer peripheral” region ™~
of the sem conductor chip, thereby formng a sealing resin, the regi on
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S\ﬁgnbgo't %%ﬂ ng& I:Q&:. ! o204 | ﬁ%%é’{: faBéOQEC{:hGageﬁicﬁgagh?b%e@hi Even

or t e upper ower faces of t rane a

resi n- ml fedl o it &K 1Y Sorftled tisa W‘tﬁeoi:hﬁ.ﬁemé@&‘@rwiféQ ,l&hd a lo_wer |

region of the die pad portiox_l: and shaping outer lead portions

of the lead frame so as to be exposed from an outer face 6f the
‘sealing resin.
In t_his way, the lead frame -is subjected to an upse-tting .
. process so that the die pad portion is locatedat a positibn"highér
than the inner lead portions, and the oui;er peripheral '1°:c'egion
of the semiconductor chip including the region of the upper face
of the semiconductor chip and electrically connected by the thin
metal wires, and the lower region of the die pad portion is molded
to £form the ée_aling resin. Therefore, the sealing-resin of a:
thickness corresponding to the step difference of the upsetting
exists below the die pad portion, the adhesiveness between t.ile
lead frame and the sea_lin§ resin can be improvéd, and the
‘reliability of a product can be maintained. Even when both the
faces, or the upper and lower faces of the lead frame are
resin-molded, the thickness of the resin of the lower face is

equal to the thickness of the step difference of the upsetting.

- 12 -



——
equal to the thickness of the step difference of the upsetting. - 12 -

WO 99/ 00826 PCT/ JP98/ 02544

ConsequeNO199/00826e ¢ hi nni ng can be realized. Furthernore, tHEHEROROPSr
manuf acturing a resin nolded type sem conductor device of the inventian.is

characterized in that the nethod conprises the steps of: bonding a

seni conductor chip to a lead frame having inner |ead portions in each of
whi ch a wi dened portion is disposed and at | east one groove portion is
formed i fomrsaguenisly el the rtkinningonancbengaakigedi s of the seni conductor
chip to the inner lead portions of the lead frane by thin netal wres;

seal ing an oRwrthrymorer athecgethodf othaansfaskningracresint holded
formng a sealing resin, the region including a region of ‘an upper face of
t he sem%ﬁi@@@rcm\mm dewice igfalthe daveahion s chenadtemised ix res,
and a |l ower region of the sem conductor. chip; and shaping outer |ead

porti ondhet the meihod aemprises the mtersmiy Honsting asemlcoaduationt he
sealing resin, and, when the ternminals of the sem conductor chip are to be
el ectri GRIR teoankead £rame Faving Annexl lead portiops 4 each ommdiichires,

t he connection is perforned while connectin ortions of the thin netal
wires o fWidene Eﬂrﬁ@liﬁuéimmaeémﬂoﬁg iﬁésd‘-l opes 8Fooye PeThigmi ty
of the g-roove portion. In this way, when the term nals of the sem conductor

chip ard& §ogmesd int3 F@#W%oﬁ%@%é‘é"?é-]m§°Pﬁﬁ&tﬂ%ﬁeﬁﬂﬂ-ﬂﬁé—ﬁs°ﬁ3ﬁhme

thin netal wires, the connection is perfornmed wile -
semiconductor chip to the inner lead portions of the lead frame

by thin metal wires; sealing an outer peripheral region of the
semiconductor chip, thereby formin.g a sealing resin, the region
including a region of an upper face of the semiconductor chip
and electrically connected by the thin metal wires, and a lower
region of the semiconductor chip; and shapiﬁg outeﬁ: lead portions
of the lead frame so as to be exposed from an outer face of the
sealing resin, and, when the terminals of the semiconductor chip
are to be 'electrically cdnnected to the inner lead portions by
the thin metal wires, the c_énnection is pe::formed while
connecting portions of the thin metal wires on the side of the
inner lead portions are disposed in the vicinity of the groove
portion. )
In this way, when the terminals of the semiconductor chip
are to be electrically connected to the inner lead portions by
the thin metal wires, the connection is performed while
connecting portions of the thin metal wires on the side of the

inner lead portions are disposed in the vicinity of the groove
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connecting portions of the thin netal wires on the side of the inner |ead
portions are disposed in the vicinity of the groove - 13 - WO 99/ 00826

PCT/ JP98{8%9émedagr ti On. Therefore, stress due to the strucporarsswzsid ch,
the single face of the lead frane is nolded by the sealing resinis . - .
absorbed by 'the groove portion, the connecti ng portions of the thin-netal ..
W res .are not broken, and stable connection is enabl ed. Mreover, the )
anchoring effect to the sealing resin can be |nproved and stress acting: on

2 | ead pgRLkqReol FnBLatuct o2ed Al Bhd M AI00KS DAL Litflen 2P 020

and the W res caf be preven rom pee |ng o f

th th th
i nvent | o TPEY %?%%?é%%ﬁﬁgl&?ﬁ%‘ﬁ“%%“ﬁb ?P%S%Q?%&Hét fgHgrag’ N
om0 SSERSRTAEARY BEGBehoRr B SRR e RO 0" 1

portionseang eﬁgfq’i&f&w&&ﬁ gﬁ. b & 8lhhi g@&g&&%ﬁg@ﬁ@%ﬂgﬁﬁf the

sem COI’]dUCt or I'p to the I nner IOI']S (0] ranme

I hi p,
metal W fgredtRly ”;&atfé‘ AHEHSr 55! ﬁ?féé’t £89tRE Q%F%g.‘igs ‘ri:‘eHgsfﬁPém% %e CNi P

thereby formng a’s ng resin, e region inclu an upper

fo'if:SOf EB&Q:WE&O%%:&EE cfﬂqxge'o%ﬁtar heal iSo Q&Bﬁ% % rb8ficthgn et al

|'owetr region of the sem conduct or |p an pi ng outer |ead

gg;lt : ggspgs F%ﬁ%ie?%\xfh‘g%%f :e%B?g?mb%gtﬁo?f( pa;;ad 1EE1&E‘ ahacthe’ tﬁiﬁemeiaihe
wires can be prevented from peeling off. '
Furthermore, the method of manufacturing a resin molded
type semiconductor device of the invention is characterized in
that the method comprises the steps of: bonding a semiconductbr.
chip lto a lead frame having inner lead portiﬁns in each of which
a widened portion is disposed and a plurality of groove portions
are formed in a surface; electrically connecting termiri:alsof
the semiconductor chip to the inner lead portipns of the lead
frame by thin metal wires:; sealing an outer peripheral région
of the semiconductor chip, therebj forming a sealing resin, i:hé
region including a rggion of an upper face of fhé semiconductor
chip and electrically coﬂnected by the thin mefal wires, and a
" lower region of the sernicondu_ctor chip; .and shaping outer 1e;d
portions of the lead frame so as to be exposed f.fom an outer face
of the sealing resin, and; when the terminals of the
semiconductor chip are to be electrically connected to the inner
lead portions by the thin inetai wires, the conneci:ion is

performed while connecting portions of the thin metal wires on
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sem conductor chip are to be electrically connected to the inner |ead
portions by the thin netal wires, the connection is perforned while
connect i ryO#9/00826ns of the thin netal wires on WO 99/ 008 RET/IPIS/02544
PCT/ JP98/ 02544 the side of the inner |ead portions are disposed between the.__.
groove portions. In this way, when the ternminals of the seni conductor chip.
are to be electrically connected to the inner lead portions by the thin o
nmetal wires, the connection is perforned while connecting portions of the
thin nmet atheV $8e00ft bhesidneal lead iportidiesidaper disposede bdtwssecthe
bet ween the groove portions. Therefore, stress due to the structure in
whi ch t hegsoongbepbateons.the lead frame is nol ded by.the sealing resi:nis
absorbed by the groove portions, and does not act on an area between the’
groove portionkn €vhsamentihen tiee dexmeiraly b theo semifcandudton cmzlpl

wires are not broken, and stable connection is enabled. In this case, when -
two or noaee giode gledimitakle c:bmpssbddatld tlhe irmeread poresons ehy
connected to an area between the groove portions, the effect of absorbing
stress cathéctbihametdl Miresyerthd mormmedittongisf performedhartsidlbd i ng.resin
can.be further inproved, and stress acting on a |lead portion of a product
can be fucommectihgxpdrbjonbeof| thel thinowetadrwives, oanthehsidéfefttiné
preventing | eads and the thin netal wires frompeeling off is enhanced.
Bri ef Destmneri beadfplrtihongsaFegdisposed bettviemn \ﬂm/vg:rmwmg)at:hmm.
nol ded type

Therefore, stress due to the structure in which the single face

of the lead frame is molded by the sealing resin is absorbed by

the groove portions, and does not act on an area between the grob\ie '

portions. Consequently, the connecting portions of the thin v

metal wires are not broken, and stable connection is enabled.

In this case, when two or more groove portions are disposed and

the thin metal wires are connected to an area between the groove

portions, the effect of absorbing stress can be enhanced.

Moreover, the anchoring effect to the sealing resin can be

further improved, and stress acting on a lead portion of a product

can be further relaxed by the plural groove portions, and the

effect of preventing leads and the thin metal wires from peeling

off 1s enhanced.

Brief Description of Drawings

Fig. 1 is a section view showing a resin molded type
semiconductor device of an embodiment of the invention, Fig. 2

is a plan view showing the resin molded type semiconductor device

of the embodiment of the invention, Fig. 3 is an enlarged section
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sem conduct or device of an enbodi nent of the invention, Fig. 2 is a plan
vi ew show ng the resin nol ded type sem conductor device of the enbodi nent

of the i Qpodigeds Fig. 3 is an enlarged section - 15 - We 5P oRfatsas
PCT/ JP998/ 02544 view of main portions of the resin nolded type

sem conduct or devi ce of the enbodi nent of the invention, Fig. 4( a) is-a .
pl an view of an inner |ead portion of the resin nolded type sém conductor ~
device of the embodi ment of the invention, Fig. 4(b) is a left 'si de Vi ew,

Gemi conaVabl, df.uflin HSHtSHE of Lhe rRTh ARG Yok daifldLs deé’lﬁf)%pﬁg
et hﬁres?é%g?e 3 thel gﬁ'bw&??ﬁdﬁ%y?ﬁﬁﬁ"%%‘ 18 q‘tg?%gev'rigga TR 2

wth rer ’é*?‘éﬁ’é&%ev&fﬁ%@e’ﬁgﬂogﬁ%ﬁ%ﬁ Yhe, Rl ihided '5%9 ?ZEf'nbeo_' :
s ie'& L BRSO iy 6 o ﬂ%t%ﬁﬁﬁﬂg‘i‘gf%%d%%tcﬁ%ﬂ?f% 4 ng an
Showi ng 24p L 818 tth(%id%ﬁé?'gl%éagh%ortlg’h 13 "ePnd 0342 BBV Bk o
and Fi g. 246kt Jidilof £ % éi’h xdc%,%e?yd péﬁ {kf-‘mf@&dﬂét&?%&@ié@c& the

pIanV|eW|saV|eW [ Ch i's obtal renovi ng away a sealing

resin, i RpPRiokur kAR d NEHa!setd 15 Yitu srwwms anoiited eREREEE

of a resin molded type semiconductor device of the prior art.

Best Mode for Carrying Out the Invention

A resin mol.ded type semiconductor device of. an embbdiméxit |
of the invention will be described with reference fo Figs. 1 to
4.

Fig. 1 is a section view of the resin molded type-
semiconductor device of the embodiment of the invention’; Fig.
2 is a _plan view of the device, Fig. 3 is an enlai:ged ‘section
view showing an inner lead portion of the device, f‘ig. 4(a) is
an enlarged plan view showiné a tip end of the inner lgad portion,
Fig. 4(b) is a left side view, and Fig. -4(.0)' is a front view.

In Fig. 2, for the sake of convenience, the plan view is a view
which is obtained by partially removing é.way a sealing resj:'n,
in order to show the internal ls'tructure.' In the figure, broken
lines show a die pad pdrtion and part of suspension leads.

As shown in Figs. 1 .am_i 2, the resin molded type .
semiconductor device comprises: a semicondudtor chip 12 which

is mounted on a die pad portion 11 of a lead frame 9 and serving
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|l i nes show a die pad portion and part of suspension |eads. As shown .in

Figs. 1 and 2, the resin nolded type sem conductor device c ' :
sem condl%‘?3?’b‘@ﬁfp 12 which is mounted on a die pad portiongﬁ;‘%?ﬁgzsfgad

frame 9 and serving - 16 - WO 99/ 00826 - B
PCT/ JP98/ 02544 as a supporting portion of the sem conductor chip 12 T
supported by suspension leads 10; thin netal wires 14 which electrically
connect termnals of the upper face of the sem conductor chip 12 to i nner

| ead por 8FoRsSUBPOFting PerbippanE thesemicepgucsornchdpnh2cauBpartedn
outer peripheral region of the sem conductor chip 12 including a thin netal
wire 14 P¥gsBEPensdion depds L9¢cthintmetadnvispguidovhighpelectyihgad Wyover
region of the die pad portion 11; and outer |ead portions 16 which are

ar r angedSPRREPo thegmimaks ofyithe sPReR £ace | of the|semicopdnekozr ehip ned
to be continuous to the respective inner |ead portions 13, and which serve
as ext er A2l tecknnen | leadrperitdomss L3nef dhe Erame 9o ;Seddng regin
process so that the die pad portion 11 is _|ocated at a position higher than
the i nnedS| E’Bé-cﬁ'oﬁﬁﬁé—ﬁs-a%‘?ugﬁrtB@réﬁbéﬁﬁﬂ%ﬁﬁgipﬁe°§eth§e59§i€6ﬁf1p§@°é‘d so
that the die pad portion 11 is smaller in area than the sem conductor chip
12 to beChddhdedingduddag papehingaetaliwirecl4 2egion Qe Fhs yprer face

sem conduct or device, the suspension |leads 10 are subjected to an upsetting
process, %&n§he semiceaducher ehip A2ovRAREJE IPMeEfERELOR QR hediePad 15,

can exi st also below the di ad portion 11. Although the device is of -the
thin typ@ORHON A xand ontestileatorgiions 16 which are arranged in'a -

bottom face region of .the' sealing resin 15, which are formed to
be continuous to the respecfive inner iead portions 13, and which
serve as external terminals. The lead frame 9 is subjected to
an upsetting process so thaf the die pad portion 11 is located
at a position higher than the inner lead portions 13. In thé
embodimént ,- the device is configured so that the die pad pdrtion
11 is smaller in area than the semiconductor chip 12 to be mounted.
As described above, in the resin molded type semiconductor
device, the suspension leads 10 are subjected to an upsetting
process, and a step portion 17 is provided. Therefbre, a sealing
resin 15a can exist also below the die pad portion 11. Although
the device is of the thin type. the device is a semiconduct:)r
device which is substantially of the double-side molding type
with respect to the lead frame §.

As shown in Figs. 3 and 4, each of the innef lead portions
13 has a widened portion 18 at a tip end portion, and a plurality

of groove portions 19 are formed in the surface. 1In the end face
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device which is substantially of the doubl e-side nolding type with respect

to the lead frame 9. As shown in Figs. 3 and 4, each of the inner lead .
portions wWoobmps28 W dened portion 18 at a tip end portion, @oid/spogbasasl ity N
of groove portions 19 are forned in the surface. In the end face -17- -

WO 99/ 00826 . PCT/JP98/ 02544 of the ' fi.p
end portion of the inner lead portion 13, a reverse taper is formed in the

t hi ckness direction. The outer |ead portions 16 are arranged so that their

The seal |95 T iy DA YA (8 ohe Ufhgr THad paidil 1208 M Uhe
por } ons. T Enaet FaoTep. 1 tHIC T RiGedE PLERCERER?,  10S HRER, ISR, ..
connoot T Beroran T AESCRPrRRRSAZHE) AT BRodR TURe ¥ dn 2 | o
Pype som ool CeaR1g s aRb EEped s o8 e MRLCS Worhdon W IR ed Bl e
[, and e et ar o e T e B Al Iy s e

thi cknesseé Briew aeddoh®idguiidtait. 1 THEdesdFe, i&éfoﬂhéi:%ﬁnef he ne

upsetting process of the suspension leads 10 is 0.1 [mm], and the thickness

o, L Scoktas, nespbis omoue ol gk oo £ rsbohamsade
occurring, and the devi_ce is a semiconductor device of the
surface mount type. Moreover, the connecting poftion of each
thin metal wire 14 on the side of the inner lead portion 13 are
disposed betweén the groove portiohs 19,

The resin molded type semiconductor device of the B
embodiment is a resin molded type semiconductor device which is
very thin or has a total thickness of 0.7 [mm], and has aziiafgét '
thickness which is not larger than a sum of the thickness of a
semiconductor chip and 1_ [mm]. The stép difference of the

. upsetting process of the susp'ension' leads 10 is 0.1 [mm], and
the thickness of the sealing resin 15a below thé die pad portion
11 is 0.1 [mm] .. The thickness of the semiconductor chip 12 is
0.2 [mm], and a sealing resin 15b above' the die pad portion.vll
is 0.15 [mm].

Next, a method of manufacturing the resin molded type
semiconductor device of the embodiment shown in Figs. 1 to 4 will

be described.

First, the suspension leads 10 supporting the die pad
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0.2 [mj, and a sealing resin 15b above the die pad portion 11 is 0.15
[mmM. Next, a nmethod of nmanufacturing the resin nolded type sem co
devi ce, of WR&%8086di nent shown in Figs. 1 to 4 will be descr FG&d*?

t he suspension | eads 10 supporting the die pad - 18 - _ WO 99/ 00826 -
PCT/ JP98/ 002544 portion 11 of the lead frane 9 is pressurized to be -
subjected to an upsetting process, thereby formng the step portion 17. The
sem conductor chip 12 is bonded at the bottomface side to the die pad '
portion lpomtibhe llcad fthend.eadframee|®dy ipoe 8 suxizeilicto e sithiected
agent. Next, the termnals of the sem conductor chip 12 on the die pad
portion 1toaas upseittiing procesecttiereby Eorming thadspep tportiog b7.t he
|l ead frame 9 by the thin nmetal wires 14. At this tine, each thin netal wire
14 whi ch i Theosemicondectted chiphéZSisldatmdetﬂaeat:d:heabpch‘tdiungaicnnsﬂ.dbe'ad
portion 13 is connected so as to exist between two groove portions -19 which
are di spothe iddet pad porttienfll faf itherleaddipame i 9royt an Nekectrieablyer
peri pheral region of the sem conductor. chip 12 is nolded by the sealing
resin 15 bpndewisive adhesive agentag. In this case, the upper face of: the
sem conductor chip 12, i.e., the region where electrical connection is done
by the thin medeExty the tarminalshef e semdgiondustomehdpel pan fhe b 11
are nol ded, thereby form ng the seali ng_ resin 15a and the sealing resin
15b. pad portion 11 are electrically connected to the inner lead :

portions 13 of the lead frame 9 by the thin metal wires 14, At :

this time, each thin metal wire 14 which is to be connected to -

the side of the corresponding inner lead portion 13 is connected

so as to exist between two gromie portions 19 which are disposed

in the surface of the inner lead p_ort'i_on 13.

Next, the outer peripherai region of the semiconductor chip

12 ismolded by the sealing resin 15 by means of transfer molding.

In this case, the upper face of the semiconductor chip 12, i.e.,
the region where electrical connection is done by the thin metal
wires 14, and the lower region of the die pad portion 11 are molded iy
thereby forming the sealing r}esin 15a and the sealing resin 15b.

The thickness of the sealing by the sealing resin 15 is set so
that the sealing resin 15a below the die pad portion 11 is f£flush
with the bottom face of the inner lead portion 13 and the sealing
resin 15b on the upper face of the semiconductor chip 12 has a
thickness which is larger than the loop height of the thin metal
wires 14. In the resin sealing step, the sealing must be

performed so as to attain excellent air tightness so that the
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The thickness of the sealing by the sealing resin 15 is set so that the
sealing resin 15a below the die pad portion 11 is flush with the bottom

face of ti ogsusse | ead portion 13 and the sealing resin 15b mrusvesoggger . -
face of the sem conductor chip 12 has a thickness which is larger than the

| oop height of the thin metal wires 14. In the resin sealing step, the™ °" .
seal-ing nust be perforned so as to attain excellent air tightnéss so that '~
the - 19 - WD 99/ 00826 ' '

PCT/ JPO8/ i 0. 15 does. nal b ion.of the
i nner |eagg§g‘;if‘§§?§ IS?%. ﬁ?\gﬁeét ﬂggg%?g‘rg‘kl ggé%%&?&gngéégang; S?Ihgﬂ?g ?er'-arre
9 h as. it d with bei flush with th ter face: of
Lhe. seal | REaa BdFISh e A P00 D Do e toseri bed Staps. it e °

sl D1 L0 roghute 48yt P AR AR PO e USSR oo

doubl e-si de nol !ng type w respe _ _ frame ecause” of-"Th
doubl - 51 5B EB0a8" £N 4 cipd s M UM T R REoSRLRROEASR T
by 1 he i SEnaaten e Tos L7 O ot fons 16 whi ch are di sposed (n
the seal ing relrh S E ety oe Hhle BRIl iudd st e LT E LA PRERIG,

| ead portiggngokd A &lUfed fh 11618689t 5p8' demiVUdUEEHL Wivie OGP Phie

rel axed,

double-side molding type with respect to the lead frame 9.
Because of the dc;ubl'e-side molding structure, the adhesivenéss
between the sealing resin 15 and the lead frame 9 is ensuréd;-
and package crack is prevented from occurring,. thereby enabling
the reliability to be maintained.

Furthermore, by the widened portion 18 and the '_'"gffo_ove
portions 19 which are disposed in the surface of each of the ‘inner
lead portions 13, the adhesiveness with the sealing resin 15 can
be improved, and stress which acts on the inner lead porti'ons-
13 and due to the single-side molding structure can be relaxed,
and also the adhesiveness {anchoring effect) with the sealing
resin 15 can be improved. In other words, dislocation from the
sealing resin 15 to the inner léad portions 13 is prevented from
occurring.

With respe.ct to the inner lead portions 13, the sealing
resin 15 is formed into the single-side molding structure.
According to this structure, therefore, stress by the sealing

resin 15 acts on the inner lead portions 13. However, the groove
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and al so the adhesi veness (anchoring effect) with the seali ng resin 15 can

be i'nproved. In other words, dislocation fromthe sealing regj he
i nner |,eadvPPPOP€s 13 is prevented fromoccurring. Wth resggﬂlf‘;?%j %h‘te ..

inner lead portions 13, the sealing resin 15 is formed-into the single-side
nmol di ng structure. According to this structure, therefore, stress by the
sealing resin 15 acts on the inner |ead portions 13. However, the groove -

20 - WD 99/ 00826 : . PCT/ JP98/ 02544
portions lgortkofigr A0dare formednin tbhedipoeri deadlPoridonshd3st emss thet i ng
on the inner lead portions 13 can be absorbed by the groove portions 19 so
as to be rstmesd. aSting ohethenimner rkpgpd momthons 6l 3icaro el ahsoxmbad by
groove portions 19, the connecting portions are not danaged by the stress
to be brokthe gwoais puidenshd9e50 ascte dengelaxede cfbonderths conmecting
suspension |l eads 10 of the lead frane 9 are subjected to the upsetting
process, apdrthieonsi ansadispasesh bieitween sthedgroove| portipnghdd .t e t he

i nner | ead portions 13. Therefore, the sealing resin 15 of a thickness

cor r espondeagnectimg postionsi aremet dlamaged psethengteesst tothe droken di e
pad portion 11, the adhesiveness between the lead frane 9 and the sealing
resin 15 can beAsm@escadbeth@hake r Agcording be ther embedimgnthe the

mai ntai ned. Unlike the prior art, the outer |ead portions 16 are arranged
so as to besuspeasden ikeads HO [k tBhe flead pbramendoprensubdacted tosithe s |
W thout projecting fromthe side face _ .

, upsetting process, and the die pad portion 11 is raised to a level
higher than the inner lead portions 13. Therefore, the sealing
resin 15 of a thickness corresponding to the step difference of
the upsetting exists below the die pad portion 11, the
adhesiveness between the lead frame 9 and the sealing resin 15
can be improved, and the'reiiability of a product can be
maintained. Unlike the prior art, the outer lead portions 16
are arranged so as to be embedded into the bottom face portion
of the sealing resin 15 without projecting from the side face
of the sealing resin 15. Therefore, the reliability of the outer
lead portions serving as external terminais can be impi‘oved, and
it is possible to provide a resin molded type semiconductor
device which is miniaturized by a size corresponding to the
nonprojecting structure of the outer lead portions. Even when
both the faces, or the upper and lower faces of the_lead frame
9 are resin-molded, the thickness of the resin of the lower face
is equal to the thickness of the step difference of the upsetting.

Consequently, the thinning can be realized.
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of the sealing resin 15. Therefore, the reliability of the outer |ead
portions serving as external termnals can be inproved, and it is possible
to provi dgoaskesen nol ded:type sem conductor device which i pcwimros2ses zed
by a size corresponding to the nonprojecting structure of the outer |ead
portions. Even when both the faces, or the upper and Nower faces of the’ .
| ead frame 9 are resin-nolded, the thickness of the resin of the |ower face
is equal to the thi ckness of t he step difference of the upsetting.

o Shoa) 075 TRSHRHIELS B0 PlatEeibacle, i ares, P Wihay
Dot veon, PRECAYh 1% HuiPdald byils A0 G0%E 18, SRS ot [ ORARIESHIE oS
12, and LagJaljatidd tt%eﬁ?ébﬁ)%rf‘é‘%‘ér glnssf W NG, R dt 'Eﬁeaggg.?eﬁ@@séf""' th

t he seal rng resin can oved ress mhlc acts on rnner—| ead -
t | d b d by.
S é’#?gl?oib%ﬁporh ERLBLIELY St Be GpGlar ),

surface of eagfshﬂ hdiifordNShe Githd v4R8Ss It Raths %%,é‘i% t]ﬁéglﬂr ?gi{e_

portions 19 a stress"to the connecting portions

wires 14uan i oudle, Glnd RidWelEON £0LST QSuld sediier @a&e%&geions"

connect i ng portions of t I n met W res are not affect y stress,

br eakage 1&f gl dﬁ%“%ci:hagsi?ﬂéléoFidbSmBELa&’.ﬁ t gdrhEREraCEHn! ngreihﬁEhe

connection is enabled, and the reliability of a product can :
by the widened portion 18 and the groove portions 19 which are

:disposed in the surface of each of the inner lead portions 13.
Particularly, the groove portipns'19 absorb stress to the
connecting portions of the thin metal wires 14 on the side of
the inner lead po_ri;ions 13. ‘_I'hérefore, the connecting portions '
of the thin metal wires 14 are not affected by stress, breakage
of the connecting portions is prevented frOMloccﬁrring,'stable
connection is enabled, and the reliability of a pfoduét can be
improved, whereby the reliAbiiity of the resin molded fype
semiconductor device ban be improved.

In the embodiment, the number of the groove portions 19 of
each of the inner lead portions 13 is two. Alternatively, a
single groove portion may be disposed and the thin metal wi;e
may be connected to the vicinity of the groove portion, whereby
stress acting on the inner lead portion 13 and that on the thin
metal wire can be relaxedf. Alternatively, two or more groove
portions may be formed, and the thin metal wire may be connected

to an area between the groove portions, whereby the effect of
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i nproved, whereby the reliability of the resin nol ded type sem.conduct or
devi ce can be inproved. In the enbodi nent, the nunber of the groove

porti onwaw/ae&ach of the inner |ead portl ons 13 is two. PET: W?Vely,. a
"single groove portion may be disposed and the thin netal wire may be. ..
connected to the vicinity of the groove portion, whereby stress acting on
the inner lead portion 13 and that on the thin netal wire can be rel axed.
Alternatively, two or nore groove portions may be formed, and the thin

met al “thoEEln@esQQBB%Cbaﬁ be éﬂhaﬁeadbetwﬁengfbevﬁfQﬂféchabh!Bﬁsthéhefeby
the effect of - WO 99/ 00826

PCT/ J P9§£83Wpa£§ﬂbhs gl Grig£66s GO acshas Ribe DFCLHBSMIRL60hEGELOE Of
t he groove portions elongates along a side face of the seni conductor

devi ce. gabtieenat uebrnatheegmowmeiIg":efdv@rawefcbﬂoﬁexhaiwbbesaﬁytdl pection
such as that which intersects a side face.  The groove portions may be

formed afyoadr@dion lsucihane tHatieicr Dovepsebergat eidengaicedi nghkby and
| atitudinally.”Both the groove portions and the wi.dened portion are

di spos egrowee poRitilGsY masnibe Erarmia thetd V@ ésis1oke psnhpensnrrﬁmbn

di spose - 23 - . WD 99/00826

PCT/JP9§E%35@% elongate longitudinally and 1atitudinally. Both the
groove. portions and the widened portion are disposed.
-Alternatively, only one of the two_kinds of portions may be

disposed.
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CLAIMS 1. A resin nolded type sem conductor device conprising: a
sem conductor chip which is nounted on a die pad portion of a |ead frane:

thin et afygMolgasagi ch el ectrically connect termnals of an p¢npposihzsase of
sai d sem conductor chip to inner |lead portions of the |lead frane; a sealing

resin which seals an outer peripheral region of said senm conductor chip;" .
said region including a thin metal wire region of the upper face of said
sem conductor chip, and a |l ower region of said die pad portion; and outer
| ead portions which are arrgpiMs in a bottom face regi on of said sealing
resin, and characterized in that said |lead frame is subjected to an

i TR RSB A 28 aors PR SRR,
05, O Aer SR AR of T BRI o
Lorm el o Gl - upRY" o e SNSRI hcfl Balty et

per | e oo £k oheSah hoeet PUUTs EN etAlihasoroe el Wl i

ce of salrd sem.con er

ead portjong ghEEoRLCoR il 4Rhd Branll HOULLIGR £OLIA Wh1dR! Sbaf dd'0

resin an orne e contl nuous to respective I nner

PorLl 01 SEUs LRGSR AT blid 1 £l SERLCANRNEON BRG] Bl S

PCT/ JP98/ %f&ding a thin metal wire region of the upper face of said
semiconductor chip, and a lower région of said die pad portion;
énd outer lead portions which are arranged in a bottom face r'egid_n'
of said sealing resin, and characterized in that said lead frame
is subjected to an upsetting process so that said die pad portion
is located at a position higher than said inner lead portions.
2. A resin molded type semiconductor device comprisiné': a
semiconductor chip which is mounted on a die pad portion of a
lead frame; thin mefal wires which eleétrically connect
terminals of an upper face of said semiconducto:: chip to_ innér-g
lead portions of said lead frameé a sealing resin which éeals
an outer peripheral region of said semiconductor chip, said
region including a thin metal wire region of the upper face..of
said semiconductor chip; and outer lead portions which are
arranged in a bottom face region of said sealing resin and which
are formed to be continuous to respective inner lead 'port:l.ons,
and characterized in that at least one groove portion is formed

in a surface of each of said inner lead portiomns.
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3. Aresin ype seni conductor device conprising: a seniconductor
ich is m)unted on a die pad portion of a lead frane; thin netal

Wi res whi GRogbgesksi cal |y connect terminals of an upper face m/mgyg
sem conductor. chip to inner |lead portions of said |lead frame; a sealing

resin which seals an outer peripheral region of said s&nm conductor chip,’
said region including a thin netal. wre region of the upper face of said
sem conductor chip; and outer | ead portions which are arranged in a bottom

respect v ea?%%ﬁ%%#?‘?o%?% RN RERaRALRS VTR e r G 1) o
82???&2“%%@%%% FIEBhovr g 48 Bafhe 8 fork, dfbiph ”§§rtfgpdaf0?
esin ol dARTyFEaRe: Eunl ApERTIEIrE MIm Aartay °L<%%r8r2$%v “hip
whi ch ei ccrenRareEE < it e B 857 safa SRt obBBosps spﬁsﬁpn LhSEc or
an outor pRASHRREFEPRS oy 1??%%?#‘%8%&3%?%?3% 78, £adrh Fhlpnears®® °
chi p: - and S ehE ﬁégﬁﬁfeﬁﬁée&ﬁ#ﬁ 28 FALH den st aé"b%?%m Re PeLflon o
oaid seal L Gel 531 M aidalll ok 616, 'Y A
n eaclh _sgpdgsgér(r)l csxzagductor chip, and outer lead portions wnET ‘]P98/ 02544
arranged in a bottom face region of said sealing resin and which
are formed to be continuous to respective inner lead. portions,
and characterized in that a plurality of groove portions are
formed in a surface of eac_h pf said inner lead portions, and a
connecting portion of said thinmetal wire on a side of said inner
lead portion is disposed between said groove portions.
4. A resin molded type semiconductozj: device 'comprising: a
semiconductor chip which is mounted on a die pad portion of. a
lead frame; thin metal wires which electrically connect
terminals of an upper face of said semiconductor chip to inner
lead portions of said lead frame:; a sealing resin which seals
an outer peripheral region of said semiconductor chip, said
region including a thin metal wire region of the upper face of
said semiconductor chip; and outer lead portilons which are
arranged in a bottom face region of said sealing resin and which
are formed to be continuous to i‘espective inner lead portions,

and characterized in that a widened portion is formed in each

-
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of said inner lead portions. 5. A resin nolded type sem conductor device
conprising: a sem conductor chip which is nounted on a die pad portion of a
| ead framgwo bérpgszéetal wires which electrically connect ternp@fhpospisan
upper face of said sem conductor chip to inner |lead portions of said | ead
frame; a sealing resin which seals an outer peripheral~region of said. -
sem conductor chip, said region including a thin nmetal wire regi on’ of thel__"'
upper face of said sem conductor chip; and outer |ead portions which are

arranged b@ a_.,ﬁc& tﬁmé@c:ge%&\gréggﬁ%)épgal d sealing resin and which . are for med

to be continuous t0o respec 'ead portions, and characterized in

that a wigengd Jard] %1éea0§g§& LenSReRaleaRl byl dGad-portons and at

| east one groove portion I moa Surt atce ST By t?yge
: is un on a
e pad partiE OIS Mol EETRERRTNS ?fe‘sgmﬂg%ﬁ‘?éﬁﬁe?rfg‘é §r ="
e chi 0::j nner-
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portlons o sai sea I'ng resin ]
thin
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nmetal wire region of the u ace of said senicon
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region including a thin metal wire region of the upper face of

L4

said semiconductor chip; and outer lead portions wh:l.ch”aré :
arranged in a bottom face region of said sealing resin aﬂd—which |
are formed to be continuous to respective inner lead portibhs .
and characterized in that a widened portion .is_ formed in each
of said inner lead portioms and at least one gi:oove por‘Eion is
formed in a surface. - |
6. A resin molded type semiconductor device comprising: a
semiconductor chip which is mo_urited on a die pad portion of a
lead frame; thin metal vi:i_.res_ which electrically connect
terminals of an upper face of said semiconductor chip to inner
lead portions of said lead frame; a. sealing resin wh:l.ch seals
an outer peripheral region of :said- semiconductor chip, sa:;d
region including a thin metal wire region of the upper face of
said semiconductor chip; and outer lead portions which are
arranged ;!.n a bottom face region of said sealing resin and which

are formed to be continuous to respective inner lead bortions,

and characterized in that a widened portion is formed in each

W
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of said inner |ead portions, a plurality of groove portions are forned in a
surface, and connecting portions of said thin netal wires on a side of said
inner | S¥Q9YON8R¢ on are di sposed between said groove porti offsTIERSMSHLs;
nol ded type sem conductor device according to claimd, 2, 3, 4, 5, or .,
wherei n exposed faces of said outer |ead portion are arranged in-a Sanme ".
| evel as an outer face of said sealing resin.. 8. A nethod of nanufactUring
a resin nol ded type sem conductor device conprising the steps of:

per f or Mol saidipaeleld gadr poLtions,dalrEhtrd 1 EP o girdovel pBire iphs a%t ion
is located at a position higher than inner |ead portions; bonding a

sem conBmiméd ciyi @ karfaced ,dandpedsnpecting mrsmﬂslmééﬂmmmheehm cally
connecting termnals of said sem conductor chip to said inner |ead portions

of sai d wiwels famne siilet bEfnsatdalnner dsad pairtipraarelitsppeeidobetaeencgi on
of said semiconductor chip, thereby formng a sealing resin, said reglon

I n¢l udi ngabdrggooweopozttiopsar face of said sem conductor Chlp and
electrically connected by said thin netal wires, and a | ower region of .said
di e pad PporA immesimmblste) ittypeo seaidombaqioon iderve. o adivordiany fl:rcamﬂ.as.m as to
be exposed from an outer face of said sealing resin. 9. A nethod of- -
manuf actly i g 3, rési$, notdéd wypneinnexpodadtﬁaoésvofesa&draumeml1ead n
that said nethod conprises the steps of: bonding a semiconductor chip to a

| ead framerbdonngrenarrahged pnralsameliewadhasfanhouhea'ﬁh@enei naﬁﬂ(n1|s
di sposed and at 27
sealing resin.

8. A.method of manufacturing a resin mqlded type semiconductor
device comprising the steps of: performing an upsetting pr'ocess. -
~on a lead frame so that a die pad portion is located at a position
higher than inner lead portions; bonding a Semicondﬁctor chip
to said die pad portion of séid 1ead frame: electrically .
connecting terminals of said semiconductor chip to said inner
lead portions of said lead frame by thin metal wires; sealing
an outer peripheral region of said semiconductor chip, thereby
forming a sealing resin, said region including a region of an
upper face of said semiconductor chip and eleétrically connécted
by said thin metal wires, and a lower regibn of said die pad
portion; and shaping outer lead portions of the lead framé so
as to be exposed from anlouter face of said sealing resin.
9. A method of manufacturing a resin molded type semiconductor
device characterized in that said method comprises the steps of:
bonding a semiconductor chip to a lead frame having inner lead

portions in each of which a widened portion is disposed and at
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WD 99/ 00826 PCT/ JP98/ 02544 | east one
groove portion is fornmed in a surface; electrically connecting term nals of
sai d seni panshesgg chip to said inner |ead portions of saidpoTankesnzss by,
thin metal wires; sealing an outer peripheral region of said sem conductor .
chi p, thereby form ng a sealing resin, said region including a region of "an
upper face of said semnm conductor chip and el.ectrically connected by said
thin metal wires, and a | ower region of said sem conductor chi p; and

h 11' E-l
guflglrn?age 0 s%%a sea 6!% rdgsﬁj?\& qlanéd eén&;?nal term na%js of sal éj’_f{;ﬂ "
m d i | eet I t
sem condudgy; ﬁh?rfe ?inglgrf\fs ééﬁ(g éé&nf@é‘ﬂ&ﬁéfgr &fﬁor % :4.&?&

portions by sald t connection Is pe

connect i ng Jyy tg ém@&s 56¢ k444 MR gérapﬁés gé%ofhiﬁ‘%éﬁé’f Wiredi gség\fﬂ?' ead

portions are disposed In the vicinit groove portion.

of manuf agy %ﬁﬂeﬁﬁhéﬁ%%g&w‘?&e gangéﬁiean&ﬁ&tsf dﬁﬁ{B ACHA: il-%

that said ne conprises e Steps of onding a sem con

L e o ér%% %?dr@é{ﬁl A EgEon orrregnl n a sﬁfgnpaftéﬁn IS ’

di sposed and a plura groove portions are ace;

el ect ri calyjpp &P Rarsd bf%éjﬁ( %ﬂi&énﬁﬁc&%&%ﬁfﬁ‘é&f&’QHEEEEie !LE. SortbGregner

| ead portions of said frame by thin netal. wres; sea an outer

peri pher aly &f g8l e Rin sRIthISHITEL N did arlcﬁmﬂoreb&eh%w sE@.&rEélﬂi@oﬁ&@étGE

resin, said region including a region of an upper face of

sen COﬂdU(‘dtPI C*Hrpdaélﬁhﬁ&&tddfé& | 60 PUTX L5h D65 Fad & ﬁ.b&d”?&-éhe""s&eés and

a |l ower regi on of said
to be exposed from an outer face of said sealing resin, and, when

said terminals of said 'semiconductor chip are to be electrically
connected to said inner lead portions by_' said thin metal wires,
the connection is performed while connécting portions of said
thin meta.l. wires on thé side of said inner iéad portions are
disposed in. the vicinity of s’éid gr.:oove' portion.

10. A method of manufactuiing a resin molded fype semiconductor
device characterized in that said metﬁod comprises the steps of:
bonding a semiconductor chip to a lead frame having inner lead;‘.
portions in each of which a widened portion is disposed and a
plurality of groove portions are f.o'rmed in a surface; |
electrically connecting terminals of said semiconductor chi;;to
said inner iead portions of said lead frame by thin metal wires:
sealing an outer peripheral region of said semiconductor chip,
thereby forming a sealing resin, said region including a region
of an upper face of said semiconductor chip and electrically

connected by said thin metal wires, and a lower _region-of said

(- e -
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sem condu and shaping outer |ead portions of said. SO
b s ttFro

as to be expo m an outer face of said sealing resin, and, when said
term nals of said sem conductor chip are to be el ectri*cally connected. to"
said inner |ead portions by said thin netal wires, the connection is
perforrred whi | e connecti ng portions of said thin netal wires on the side of

sald Tnnef  nf8onBActo Shh d'a“B%ap n%eéﬁ’%g} s p%&‘%%%sp?,%téé){‘as 1'éa2ag’f"-f__-
frame so as to be exposed from an outer face of said sealing resin . '
_'and when said terminals of said semiconduotor chip are to be -
electrically connected to said inner 1ead portions by said thin
metal wires, the connection is performed while connecting
' portions of said thin metal wires on the side of s_aid inner -lead '

" portions are disposed _between said groove portions.
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