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Seni conduct or Device 5 RACK GROUND OF THE | NVENTI ON The pr esEhkebrangdb9on
relates to a resin-sealed type sem conductor device of an LOC (Lead On
Chip) structure and, nore particularly, to a technique which 10 is
effective when applied to a thin smal l;-si zed sem - conductor package of a
TSOP (Thin Small Qutline Package) structure or the like. A resin-sealed
type sem conductor device of an LOC structure of the prior art conprises,
as shown in 15 Fig. 22 (see Japanese Patent Laid-COpen No. 2-246125/ 1990),
for exanple, a sem conductor chip 1 including a circuit and a plurality of
external termnals forned mowerc a mjprc faace pfoansem conductor substrate, a
plurality of |eads each including an inner |lead 20 portion 3A having inner

| eads 3A, having signal inner leads (a first region) and a comon i nner

| ead for supplying a power voltage and an earth voltage (a second region:
her ei naf t 2111 @F THE oIMEENREOBUS- bar | eads or fixed potential |eads) 3A2,

and an outer |lead 25 portion 3B formed integrally with the inner |ead 10
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5
BACKGROUND OF THE INVENTION
The present invention relates to a resin-sealed
type semiconductor device of an LOC (Lead On Chip)
structure and, more particularly, to a technigue which
10 is effective when applied to a thin small-sized semi-

conductor package of a TSOP (Thin Small Outline
Package) structure or the like.
A resin-sealed type semiconductor device of an

LOC structure of the prior art ébmprises, as shown 1in

15 Fig. 22 (see Japanese Patent Laid-Open No. 2-246125/
1990), for example, a semiconductor chip 1 including a
circuit and a plurality of external terminals formed
over a major face of a semiconductor substrate, a
plurality of leads each including an inner lead

20 portion 3A having inner leads 3A, having signal inner
leads (a first region) and a common inner lead for
supplying a power voltage and an earth voltage (a
second region: hereinafter referred to as the bus-bar
leads or fixed potential leads) 3A,, and an outer lead

25 portion 3B formed integrally with the inner lead



- 2 portions 3A, bonding wwres 5 for electrically connecting the external
ternminals (pads) and the signal inner |eads 3A and the buslbBsbrpaydeoGa

of the inner |ead portions 3A respectively, and a sealer 2A 5 for sealing
the sem conductor chip 1, the inner lead portions 3A and the bonding wres
5. The signal inner Ileads 3A, and thg bus-bar |eads 3A, are arranged over
the major face of the sem conductor chip 1 through an insulating film 4,
and the bus-bar | eads 3A2 are 10 arranged substantially in parallel with the
maj or face of the sem conductor chip 1. SUMVARY OF TH. | NVENTI ON Here wil |
be described the itens which have not 15 been disclosed in the

publi cl y- kymowni o uhdentbofdapaneseePabeibrLeléc@racdidy 2- 246125/ 1990) and
have been investigated by the present inventor. when a resin-seal ed type
senm conductomeisving e enteéOfait tacninelsagpsdewn and Rig 22, is applied
as 20 it is to a thin small-sized sem conductor package (TSOP), as shown in
Figs. 23 ahidned( a)nneheleads r @A, prvk e B@E%Tmrtgﬁﬁ%@éz,oﬁ.@hf?m), so t hat
the resin _over the_inner |eads 3Al accordingly becones as thin as 0.195
mm This rEKEL e Reski9NS o38efeFREBCLABELYS RETGM SHHatheMires 5 at

|1 val . ver he 10, February 2 - _
st 5 al¥§% ;gg ié@’tgeegeglcggdggt r gg?p 1% the inner lead

portions 3A and the bonding wires 5. The signal inner
leads 3A, and the bus-bar leads 3A, are arranged over
the major face of the semiconductor chip 1 through an
insulating film 4, and the bus-bar leads 3A, are

10 arranged substantially in parallel with the major face

of the semiconductor chip 1.

SUMMARY OF THE INVENTION

Here will be described the items which have not
15 been disclosed in the publicly-known document
(Japanese Patent Laid-Open No. 2-246125/1990) and have
been investigated by the present inventor.
When a resin—sealéd type semiconductor device of
an LOC structure, as shown in Fig. 22, is applied as
20 it is to a thin small-sized semiconductor package
(TSOP), as shown in Figs. 23 and 24(a), the entire
package becomes thin (e.g., 1.0 mm), so that the resin
over the inner leads 3A, accordingly becomes as thin
as 0.195 mm. This makes it necessary to set the loop

25 heights of the wires 5 at small values. However, the



bonding wires 5 and the bus-bar |eads 3A, of the signal wires may contact,
causing short circuit, and thereby making it difficult to tHhPHchiary2886n.
When the wire |oop heights nmust be suppressed to low 5 levels, a
contrivance that an insulating coating material 20 is applied to the
bus-bar leads 3A, is needed. Here w |{ be described the schematic
construction of Fig. 23 (a top plan view of a resin-sealed type 10

sem conductor device of a TSOP structure) and Fig. 24 (a section of an
essential part of Fig. 23). In this resin-sealed type sem conductor device
of the TSOP structure, to a face of a sem conductor substrate of a

sem conductgf, 4 S&gpw%r(e'%e%e'a'ﬁ@lf t8le rb%ferbraefd&te%cg\s 3t1{1e0%5t waj or face of the

senlconductor where a circuit and a pluradlity of ext erna

termnals %&gnaflom@s m@xeeoln%@tporctdu%&slg%mtcfhmﬁdy@lp angplurality of
signal line i'nner |eads 3A, and the bus- bar |eads 3A2 havi ng insul ating

coating mat@eraby2@a%@napplki ad fifdclel rouppdn facescesin f i xaerd hrough the
insulating film4. The inner |ead portions 3A and the outer |ead portions
3B forned itheegralel Yowpt hetigatsf auser beossiprtngss deads Bw As shown in Figs.
23 and 24, the signal line 25 inner | eads 3A, and the bus-bar |eads 3A"
hav|ngSthelggeigbrgaﬁyng@@ganc¢ that an lnsulatlng coating

material 20 is applied to the bus-bar leads 3A, is
needed.
Here will be described the schematic construction
of Fig. 23 (a top plan view of a resin-sealed type
10 semiconductor device of a TSOP structure) and Fig. 24
(a section of an essential part of Fig. 23). In this
resin-sealed type semiconductor device of the TSOP
structure, to a face of a semiconductor substrate of a
semiconductor chip 1 (hereinafter referred to as the
15 "major face of the semiconductor chip 1") where a
circuit and a plurality of external terminals are
formed, inner lead portions 3A which include a
plurality of signal line inner leads 3A, and the bus-
bar leads 3A, having insulating coating material 20
20 applied to their upper faces are fixed through the
insulating film 4. The inner lead portions 3A and the
outer lead portions 3B formed integrally with the
former constitute leads 3.
As shown in Figs. 23 and 24, the signal line

25 inner leads 3A, and the bus-bar leads 3A,, having the



insulating coating material 20 applied to their upper faces, of the inner

| ead portions 3A are arranged over the major face of the sedi&ebidant29P0chi p
1 through the insulating film4, and the bus-bar | eads 3A2 are 5 arranged
substantially in parallel. with the nmajor face of the sem conductor chip 1.
The plurality of signal inner |eads_34" the bus- bar |eads 3A2 and the

sem conductor chip 1 are electrically connected through the bonding wwres 5
and 10 are sealed with a nold resin (the sealing body) 2A. The thin type
package 2 thus sealed is shaped by cutting suspension |eads (chip
supporting |l eads) 3C and the outer |lead portions 3B fromthe lead franme. In
a thin snelisslzeingeppebhidcnarepaekagd @ePldedisorddreist rupP®¥e) havi ng
been investigated by the present inventor, the nold resin 2A over the

seni conductasiechi pf 1the L{APRI 4828hBRATILANSI g2 A4(E)RILaNEFE A¥FSe probl ens
of appearance defect in which the bhonding wires 5 such as @lij ires are seen
t hrough fridig R I%e fpperOfatBeof ePRERIERLgE, © of tg'i&ﬂi% e*Bf the wire

ersel ves, Lo, DL Sy ELSR: o) Lo gabhieiness. b dimds furgher omel er (to
o L IR P RIS SIS0 20 SR ARG fcghat when
of the semiconductor chip 1.
The plurality of signal inner leads 3A;, the bus-
bar leads 3A, and the semiconductor chip 1 are
electrically connected through the bonding wires 5 and
10 are sealed with a mold resin (the sealing body) 2A.
The thin type package 2 thus sealed is shaped by
cutting suspension léads (chip supporting leads) 3C
and the outer lead portions 3B from the lead frame.
In a thin small-sized semiconductor package (of a
15 TSOP structure) having been investigated by the
present jinventor, the mold resin 2A over the
semiconductor chip 1 is thin, as shown in Fig. 24 (a),
there arise problems of appearance defect in which the
bonding wires 5 such as Au wires are seen through from
20 the upper face of the package, and of exposure of the
wire themselves to the outside. If this thickness is
made further smaller (to about 0.5 mm), as shown in
Fig. 24(b), the problems of appearance defect and the

wire exposure are more critical.

25 Another problem is that when the mold resin (the



seal i ng body) 2A over the major face of the sem conductor chip is thinned,
cracks occur thereby deteriorating the reliability. In orded0febiuapst006he
wire loops, as shown in 5 Fig. 24(c), it is conceivable to disuse the
insulating tape 4 and to fix the signal inner |eads 3A, and the bus-bar

| eads 3A, to the major face of the _segmconductor chip 1 directly with
adhesive. If the distances (spacings) between the major face of the 10

sem conductor chip 1 and the signal inner |eads 3A1 becone short, however
the parasitic capacitance between the najor face of the sem conductor chip
1 and the signal inner |eads 3Al increases to raise a problemthat the

el ectric chbanachgrbslj§s2arevdd €dptenhgbat gdceAdfoltjhect of the invention is
to provide a technique capable of thinning the sem conductor package

W t hout degsemiesoatitagothehepessrthinnbdr aekrarkst begur2@haneitier obj ect of
the invention is to provide a technique capable of suppressing the
parasitic detpatotahtegbthweeralibbibmfpr face of the sem conductor chip and
the | eads even if the semiconductor package is thinned. 25 Another object
of the inventiofnigrderprevidecs theFEbreadPoPE06 as ghown in

5 Fig. 24(c), it is conceivable to disuse the insulating
tape 4 and to fix the signal inner leads 3A, and the
bus-bar leads 3A, to the major face of the
semiconductor chip 1 directly with adhesive. If the
distances (spacings) between the major face of the

10 semiconductor chip 1 and the signal inner leads 3A,
become short, however, the parasitic capacitance
between the major face of the semiconductor chip 1 and
the signal inner leads 3A, increases to raise a
problem that the electric characteristics are

15 deteriorated.

An object of the invention is to provide a
technique capable of thinning the semiconductor
package without deteriorating the electric
characteristics.

20 Another object of the invention is to provide a
technique capable of suppressing the parasitic
capacitance between the major face of the
semiconductor chip and the leads even i1f the
semiconductor package is thinned.

25 Another object of the invention is to provide a



t echni que capabl e of ensuring a proper thickness of the sealer over the

sem conductor chip of the sem conductor package even if thelOdrebryasy 2006

t hi ckness of the sem conductor package is reduced. 5 Another object of the
invention is to provide a technique capable of balancing the quantities of
the upper and | ower sealers of the.sgni conductor chip even if the entire

t hi ckness of the sem conductor package 1is reduced. 10 The foregoi ng and

ot her objects and novel features of the invention will becone apparent from
the follow ng description to be made with reference to the acconpanying
drawi ngs. O the inventions to be disclosed herein, the 15 representative

anes il | cbenbi LEL! kaBUBTRr Laedochuthe f ol QNG {h)n i Segs conduct or

devi ce conpri se - conductor chi Ing a circult and a plurality

of externgjet §EH‘1@§' évE?r @ﬁ@ %\éﬁ&c%n'awc%rf aggi Pfo @ ik seni conduct or
substrate, a plurality of leads each including an inner |ead portion and an

outer |eadempebhii@atber pREkiaGleeeianl ¥ fwithile tdifc irmerhi®atkesPosti ons, bondi ng
wires electrically connecting the external termnals and the inner |ead

porti ons 2hersspécbhietyprapdchagealisngedadyed.or sealing the 10 February
2006 ; ! Another object of the invention is to provide a

technique capable of balancing the quantities of the

upper and lower sealers of the semiconductor chip even

if the entire thickness of the semiconductor package

is reduced.

10 The foregoing and other objects and novel
features of the invention will become apparent from
the following description to be made with reference to
the accompanying drawings.

Of the inventions to be disclosed herein, the

15 representative ones will be briefly summarized in the
following.

(1) A semiconductor device comprises a
semiconductor chip including a circuit and a plurality
of external terminals formed over a major face of a

20 semiconductor substrate, a plurality of leads each
includiﬁg an inner lead portion and an outer lead
portion formed integrally with the inner lead
portions, bonding wires electrically connecting the

external terminals and the inner lead portions

25 respectively, and a sealing body for sealing the



sem conductor chip, the inner |ead portions and the bonding wires, wherein
the inner lead portions are arranged over the nmjor face of1@pgnumy2006

sem conductor chip at predeterm ned spacings between the major face and 5
the inner |eads, and the portions of the inner leads arranged over the
maj or face are thinner than the ot her portions of the inner leads. (2) In a
resi n-seal ed type sem conduct or devicd “of the aforenentioned invention (D,
the portions, 10 arranged over the major face of the sem conductor chip, of
the inner lead portions are fixed at their |eading end portions to the
mej or face of the sem conductor chip through an insulating film (3) In a
resi n-seal ed type sem conductor device 15 of the aforenentioned invention
(1), the peemieprduceer adlyep, ovee inBermiepdfpestépnshanslefheonductor chip,
of the inner |lead portions are fixed at their _|eading end portions to the
maj or facePRrding %éﬁ?%oﬁﬂ%%?%%nchhﬁ dRPeEt L§2di PRTEARESI &€ 20 (4) A

sem conduct or deYice co ri ses. enlcogd tor ChIFBInC|UdI a CIrCUIt and

a plurali t@,rrebng% t e¥ Gl Ii‘%r’ﬁ'?ﬁ%fs foFn8 Ersﬁmr’rﬁ AuFkee
senlconductor s{é =Ty g yéa% Ly Qéwe83d§hgaﬁg Okn% %%In% an i nner | ead
? i 253 8 £°6n 3RS

portion haV?h% rner “| ead por ving a second

regloqsandtQQ fﬁﬁgyaigggQO nd8the portions of the inner leads

arranged over the major face are thinner than the
other portions of the inner leads.

(2) In a resin-sealed type semiconductor device
of the aforementioned invention (1), the portions,

10 arranged over the major face of the semiconductor
chip, of the inner lead portions are fixed at their
leading end portions to the major face of the
semiconductor chip through an insulating film.

(3) In a resin-sealed type semiconductor device

15 of the aforementioned invention (1), the portions,
arranged over the major face of the semiconductor
chip, of the inner lead portions are fixed at their
leading end portions to the major face of the
semiconductor chip directly with adhesive.

20 (4) A semiconductor device comprises a
semiconductor chip including a circuit and a plurality
of external terminals formed over a major face of a
semiconductor substrate, a plurality of leads each
including an inner lead portion having a first region,

25 and an inner lead portion having a second region and



1 an outer lead portion formed integrally with the inner |ead portions
bonding wires electrically connecting the external terninal $0Helruema0por st
regions and the second regions of the inner |lead portions 5 respectively,
and a sealing body for sealing the sem conductor chip, the inner |ead
portions and the bonding wires, whergin the first regions and the second
regions of the inner |ead portions are arranged over the major face of the
sem conductor chip, wherein 10 the first regions of the inner |ead portions
are arranged at predeterm ned spaci ngs between the major face .and the

i nner | eads, wherein the portions of the inner |eads arranged dver the

maj or face are_ thinner, than.the_other portio of L i.nner. | eads, and 15
wherei n t K8 iHHeF Irhe%%% paorftah%nedf% %(radt ﬁggﬁﬁfgil aé’:’é’Q%aP% iXed at their

| eading egldea?:lolrﬁnc%-xo{%rﬁslo 153}%%2% ;’J:iré CglQEtEQEai?L?OEg%%‘é%ttqughi p through an

i nsul atin nar -seal ed type sem conduct or ice 20 of the

af or ement i GREed i Ak Afnaldl€a 58 M ENEYELOr reBiiBnisS A itgpgul ar, the
second regions of the inner [|ead portions have portions arranged

subst ant i adadbrd) rpicid edr Wid 1Mgerongagi gest@bnkhe seni conductor chip,
and the parallel-arranged portions are arranged 25 between the external
term gal s reypbdde deladi rghend déh Fehg uaoyly 2006 sealing the
semiconductor chip, the inner lead portions and the
bonding wires, wherein the first regions and the
second regions of the inner lead portions are arranged
over the major face of the semiconductor chip, wherein
10 the first regions of the inner lead portions are
arranged at predetermined spacings between the major
face and the inner leads, wherein the portions of the
inner leads arranged over the major face are thinner
than the other portions of the inner leads, and
15 wherein the inner leads arranged over the major face
are fixed at their leading end portions to the major
face of the semiconductor chip through an insulating
film.
(5) In a resin-sealed type semiconductor device
20 of the aforementioned invention (4), the semiconductor
chip is'rectangular, the second regions of the inner
lead portions have portions arranged substantially in
parallel with the long sides of the semiconductor

chip, and the parallel-arranged portions are arranged

25 between the external terminals and the leading end



- 9 portions of the inner |eads. (6) A sem conductor device conprises a

sem conductor chip including a circuit and a plurality
termnals formed over a major face of a 5 sem conductor

of ekt Egbmedry 2006

substrate, a

plurality of |eads each including an inner |ead portion having a first
region, and an inner |ead portion hawing a second region and an outer |ead

portion fornmed integrally with the inner |ead portions,

bondi ng wires

el ectrically connecting 10 the external termnals and the first regions and

the second regions of the inner |ead portions respecti

vely, and a sealing

body for sealing the sem conductor chip, the inner |ead portions and the

bondi ng wi §§t'X@§r§£ntﬁQeiﬁﬁé§51£§§£9ns and the 15 second regions of the

i nner |ea por%lons are arranged over the major face of

chip, wherein &@s»‘_fkfé%miesheaéﬁek h.@@ihepeamb%agegorati

predet er mi ned spaci ngs between the maj or ace and the

t he sem conduct or
ons are arranged at
nner | eads, and

wherein t heePOESADNSESE A0ip hend MM@Ing eadsi aéh an0gAqoep1LRa 1AROr face are .
t hi nner than the other portions of the inner |eads and are not fixed at

their | eadhoeetelrpor ttfisindl s heormad osvénce wéjobhefserm egnductor chip. (7)
In a resin-seal ed type sem conductor device 25 of the aforenentioned

i nventd on {eiornd@)ton mulfsrsatdp FeplumayiRp06f leads

each

including an inner lead portion having a first region,

and an inner lead portion having a second region and

an outer lead portion formed integrally with the inner

lead portions, bonding wires electrically connecting

10 the external terminals and the first regions and the

second regions of the inner lead portions

respectively, and a sealing body for sealing the

semiconductor chip, the inner lead portions and the

bonding wires, wherein the first regions and the

15 second regions of the inner lead portions are

arranged

over the major face of the semiconductor chip, wherein

the first regions of the inner lead portions are

arranged at predetermined spacings between the major

face and the inner leads, and wherein the portions of

20 the inner leads arranged over the major face are

thinner than the other portions of the inner leads and

are not fixed at their leading end portions to the

major face of the semiconductor chip.

(7) In a resin-sealed type semiconductor device

25 of the aforementioned invention (4) or (6), the first



- 10 regions of the inner lead portions are signal |eads whereas the
second regions are fixed potential |eads. (6) A sem conduct otO Hehypay 2006
conprises a sem conductor chip including an integrated circuit and 5 a
plurality of external termnals fornmed over a major face of the

sem conductor chip, a plurality of Jeggls. each including an inner |ead
portion and an outer lead portion fornmed integrally with the inner |ead
portions, portions of the inner |lead portions being 10 arranged over the
maj or face of the sem conductor chip and electrically connected to the
corresponding external termnals, and a resin nenber for sealing the inner

llead portiQRsfs bhe thleulidlddy 16fad gads: Aouk tdee Seghsonduglior chip, wherein
the inner | éad portions 15 each include a first surface on the najor face

side of uhbeessnmittendLeloald Gigloms SEEONHi e frseepbidheleapposite side to
the first surface, a first portion positioned over the major face of the

sem conductor (@&hi p,A awhiccaehonwbpodevdmef oompdisasegral ly with the 20
first portion and positioned outside the najor face of the sem conductor
chi p, whesemicondufitiogt cpdmt iigres usfing e i Ineegfateld poktfoht ané nade

t hi nner than the_second portions in the thickness direction of the

senmi cBnduét BAUERLpLYard wHERENR It Fe M inl s I ERed ®feps5atRelPFrst portions

of the inner |ead portions are nore 10 Februar 006
?ace of t%e semgconductor chip, a Sﬁggéaity of leads

each including an inner lead portion and an outer lead
portion formed integrally with the inner lead
portions, portions of the inner lead portions being

10 arranged over the major face of the semiconductor chip
and electrically connected to the corresponding
external terminals, and a resin member for sealing the
inner lead portions of the plurality of leads and the
semiconductor chip, wherein the inner‘lead portions

15 each include a first surface on the major face side of
‘the semiconductor chip, a second surface on the
opposite side to the first surface, a first portion
positioned over the major face of the semiconductor
chip, and a second portion formed integrally with the

20 first portion and positioned outside the major face of
the semiconductor chip, wherein the first portions of
the inner lead portions are made thinner than the
second portions in the thickness direction of the
semiconductor chip, and wherein the first surfaces of

25 the first portions of the inner lead portions are more



- 11 spaced fromthe sem conductor chip in the thickness direction of the
sem conductor chip than the first surfaces of the second podfiFehaianf200he
inner lead portions. 5 (9) In a resin-sealed type sem conductor device of
the aforenentioned invention (8), the first portions of the inner |ead
portions are bonded to the nmjor faceg,of the sem conductor chip through an
insulating film 10 (10) In a resin-seal ed type sem conductor device of the
af orenenti oned invention (8), the first portions of the inner |ead portions
are bonded to the major face of the sem conductor chip through adhesive.
(11) In a resin-seal ed type sem conductor device 15 of the aforenentioned

[ ti 8 he i | ead. ti d th di t I
Lor mi nal s SRS oL B (R DUERCIRTBSE T3P TR SOPCTRCACR R ype

' d ' h I y [ L) e+t I lit f
20| oads. | S THEST Hal RoadR R T IXE0E pol LRt LAT) Shds MRS i mnbr | oad |

portions afythe.dd xed pol entishal saslsiont coparhialbkedr nagged over the mj or

face of the: sem conductor chip between the plurality of external termnals
of the | eaghngi &wls of the inner |ead 25 portions of the signal |eads, and
the wires 10 February 2006

5 (9) 1In a resin-sealed type semiconductor device

of the aforementioned invention (8), the first
portions of the inner lead portions are bonded to the
major face of the semiconductor chip through an
insulating film.

10 (10) In a resin-sealed type semiconductof device
of the aforementioned invention (8), the first
portions of the inner lead portions are bonded to the
major face of the semiconductor chip through adhesive.

(11) In a resin-sealed type semiconductor device

15 of the aforementioned invention (8), the inner lead
portions and the corresponding external terminals are
connected through wires.

(12) In a resin-sealed type semiconductor device
of the aforementioned invention (11), the plurality of

20 leads include signal leads and fixed potential leads,
the inner lead portions of the fixed potential leads
are partially arranged over the major face of the
semiconductor chip between the plurality of external
terminals of the leading ends of the inner lead

25 portions of the signal leads, and the wires



- 12 electrically connecting the inner |ead portions of the s%%nal Ieads
and the corresponding external termnals are so arranged as

portions of the inner |ead portions of the fixed potential |eads. 5 (13) A
sem conduct or device conprises a senm conductor chip including an integrated
circuit and a plurality of external_tgerrmnals forned over a major face of

the sem conductor chip, a plurality of signal |eads each including an inner
| ead portion and an 10 outer |ead portion formed integrally with the inner

| ead portions, portions of the inner |ead portions being arranged over the
maj or face of the sem conductor chip and electrically connected to t he

di t, t ls t d, 15 | ead
cach | hol uBRg Sir g c%éx?&%%dﬁq “w"“ 4 Tira FFenacphroFokPor med
t |1 th.t d b
art Lally” SrPERded 308 e g P ARE I {1 é%%%f%%%ﬁﬁ%?@“hﬁ?i and
el ectri cal Ly camnegieddta the 20 &cer%se%fmd' exseenak Leemipabs, and a

resin memnber sea ng the 1 nner |l ead portions o e plura |ty of

si gnal Ieadgadt% iRl bqa@dynﬁlgggségtgﬁgaglxpgadgotentlaI | eads, and the
sem conductor chip, wherein the inner |ead portions of the signal Ieads

each 25 include QEWlxﬂséﬂmddﬂuhdxbifmbvm¢@rc6mpelsedeaof the 10 February
2008 semiconductor chip including an integrated circuit and
a plurality of external terminals formed over a major
face of the semiconductor chip, a plurality of signal
leads each including an inner lead portion and an
10 outer lead portion formed integrally with the inner
lead portions, portions of the inner lead portions
being arranged over the major face of the
semiconductor chip and electrically connected to the
corresponding external terminals through wires, fixed
15 potential leads each including an inner lead portion
and an outer lead portion formed integrally with the
inner lead portions, the inner lead portions being
partially arranged over the major face of the
semiconductor chip and electrically connected to the
20 corresponding external terminals, and a resin member
for sealing the inner lead portions of the plurality
of signal leads, the inner lead portions of the fixed
potential leads, and the semiconductor chip, wherein

the inner lead portions of the signal leads each

25 include a first surface on the major face side of the



- 13 sem conductor chip, a second surface on the opposite side to the
first surface, a first portion positioned over the major fadbFafuaryid006
sem conductor chip, and a second portion forned integrally with the first 5
portions and positioned outside the major face of the sem conductor chip,
wherein the first portions of the _ipger |lead portions of the signal |eads
are nmade thinner than the second portions in the thickness direction of the
sem conductor chip, wherein the first 10 surfaces of the first portions of
the inner |ead portions the signal |eads are nore spaced fromthe
sem conductor chip in the thickness direction of the sem conductor chip
than the first %ﬁﬁj ces qf. the secon or#ions of éhe i nner. | ead portions,
SRS § t

wher ei n 15 FHE Vedd Por 1 dis” B9 thE 7 %Bd°Pot ﬁtPBPOFéﬁgs_ are
partially s%.rdreagc%egfh%v%rirtshce g@ﬁcé ace f{rétt:'e ?§€}{:}é82?§§%9r nEfi p between

t he | eadi ng ends t he ™ "1 nner ad’ portTons nal "T'eads and the

bl ural i ty e Xy ol dherainalss A Whpt i deof NaREp20khaad portions of

the fixed potential |'eads are partially arranged |ower in the thickness

di rection fcond@os@ticsodeted GhidytdEn, thecheadengiesds of the inner
| ead portions of the signal leads. (14) In a resin-seal ed type sem conductor

device 2%poaftiidme ahar osiitienes icowesidont{d 3pajoéhefannentl ead 10 February
2008 semiconductor chip, wherein the first portions of the
inner lead portions of the signal leads are made
thinner than the second portions in the thickness
direction of the semiconductor chip, wherein the first
10 surfaces of the first portions of the inner lead
portions the signal leads are more spaced from the
semiconductor chip in the thickness direction of the
semiconductor chip than the first surfaces of the
second portions of the inner lead portions, wherein
15 the inner lead portions of the fixed potential leads
are partially arranged over the major face of the
semiconductor chip between the leading ends of the
inner lead portions of the signal leads and the
plurality of external terminals, and wherein the inner
20 lead portions of the fixed potential leads are
partialiy arranged lower in the thickness direction of
the semiconductor chip than the leading ends of the
inner lead portions of the signal leads.

(14) In a resin-sealed type semiconductor device

25 of the aforementioned invention (13), the inner lead



- 14 | portions of the fixed potential |eads are partially bonded to the
maj or face of the semiconductor chip wth adhesive, and theld Hplgmaiyefa6
portions of the signal |eads are spaced at their |eading ends fromthe 5
maj or face of the sem conductor chip. (15) In a resin-seal ed type

sem conduct or device of the aforengnijoned invention (13), the inner |ead
portions of the signal |eads are bonded at their |eading ends to the ngjor
face of the sem conductor 10 chip through an insulating film (16) In a
resin-seal ed type sem conductor device of the aforenentioned invention
(13), the wires electrically connecting the inner |ead portioné of the
signal |eads apd the correspondiggFexternal termnals 15 are so arranged as

to cross oRRFTHOREi Qhsthe fhEefnREECNFEEd pEALIS0AL P AT il%d potenti al

| eads. (17) A ] duct or _deyi [ ' duct. hi p incl udi
an i nf cgr ARRER 1 Ehi Tore 8L pF T8I Pry B SETGFRACLCGRR A1 formbd over &

mej or 20 facg, Oid-ﬁé‘§ix§§m &8{1‘.‘1{'6&0588@:%eﬂdp'pﬁrgggio%ﬁé o stih%gal leads each

i ncluding an i nner ead’ppr ion-and an outer ad portion rmed integrally
with the 'Qﬂ&aallf@&idp%%éoggac@erswege%_ t g dliAReend@ad R tdpns  bei ng

arranged over the mmajor face of the 25 sem conduct'or chip and electrically
connecs ed h@®jdPeface of the semiconductor chip.

(15) In a resin-sealed type semiconductor device
of the aforementioned invention (13), the inner lead
portions of the signal leads are bonded at their
leading ends to the major face of the semiconductor

10 chip through an insulating film.

(16) In a resin-sealed type semiconductor device
of the aforementioned invention (13), the wires
electrically connecting the inner lead portions of the
signal leads and the corresponding external terminals

15 are so arranged as to cross over portions of the inner
lead portions of the fixed potential leads.

(17) A semiconductor device comprises a
semiconductor chip including an integrated circuit and
a plurality of external terminals formed over a major

20 face of the semiconductor chip, a plurality of signal
leads each including an inner lead portion and an
outer lead portion formed integrally with the inner
lead portions, portions of the inner lead portions

being arranged over the major face of the

25 semiconductor chip and electrically connected to the



10 February 2006 - 15 corresponding external termnals through w res fixed
pot enti al Ge

portion fornmed integrally with the inner |ead portions, the inner
portions being 5 partially arranged over the major face of the

sem conductor chip and electrically_.cggnected to the

term nal s,
plurality
potenti al

portions of the signal |eads each includes a first surface on the major
ec%nd surface on hqﬁgpposite
jor face of

face side of the

to the firSPrEgsPRBEIng Fr
c _¢hi . i f i ht ith th
BgbShot 6hi R ;3nd 2, SAEand;por tion formed. Jatearal by with the

| ( _ _ sem conduct or
éﬂeoﬁté§t1BQBthB%iBB EB%méd“ﬁﬂhéé%%iﬂ¥”&iﬂHﬁtH@ the signal
| eads are made 20 thinner than the second portions i1 n the thickness

direction ehnéhelsedi ge@dm@hgr, ehepinweer giead ke ddicds mordd ons of the
the signal |eads have | eading end portions to be

the sem co

first

chi p, whergj

inner |lead portions o

por

| eads each including an inner |ead portion and anl

fpany2Qo

| ead

correspondi ng external

and a resin nenber for sealing the inner |ead portions of the

of signal |eads, the inner |ead portions of the fixed 10

| eads, and the sem conductor chip, wherein the inner |ead

nicondgctor chi

SFR83r CEORIBEIE, TS o5 AT 1

I On anda positione e nmj or

si de

connected parthellw aeganykdr evert haef masjors frfcecest afhd he first 25 portions
of the inner lead portions of the signal

10

15

20

25

semiconductor chip and electrically connected to the
corresponding external terminals, and a resin member
for sealing the inner lead portions of the plurality
of signal leads, the inner lead portions of the fixed
potential leads, and the semiconductor chip, wherein
the inner lead portions of the signal leads each
includes a first surface on the major face side of the
semiconductor chip, a second surface on the opposite
side to the first surface, a first portion positioned
over the major face of the semiconductor chip, and a
second portion formed integfally with the first
portion and positioned outside the major face of the
semiconductor chip, wherein the first portions of the
inner lead portions of the signal leads are made
thinner than the second portions in the thickness
directidn of the semiconductor chip, wherein the first
portions of the inner lead portions of the signal
leads have leading end portions to be connected to the
wires, wherein the first surfaces of the first

portions of the inner lead portions of the signal



10 February 2006 - 16 |eads other than the | eading end portions are nore
spaced fromthe sem conductor chip in the thickness directi é®Fefruanyg006

sem conductor chip than the first surfaces of the second portions of the
inner lead 5 portions, wherein the first portions of the inner |ead

portions of the signal leads are arrapged |ower in the thickness direction
of the sem conductor chip than the first portions of the inner |ead
portions of the signal |eads other than the | eading end portions, 10 wherein
the inner | ead portions of the fixed potential |eads are partially arranged
over the major face of the sem conductor chip between the |eading end

portions ofodde Sidst PRLLI ORS PEaliffgi BRE" pbe@donBORLEORS @f the signal
| eads and t%e plurality of 15 external termnals, and wherein the inner |ead

portions odpddwy fixasl @%e@émﬂéph@aéeoar@hmﬁr thakhy taneanged |ower in the
t hi ckness cﬁrectlon of the sem conductor chip than the first portions of

the innerdimeast pai to Onshof séhecshgnatoreadspothan thanftiltet 20 | eading end
portions. (18) in a resin-sealed type senm conductor device of the
af or ement i anethdes/ enf i tre (4§9onpoporonsnsef ofhehei nneer| éaddporti ons of the
fixed potential |leads and the |eading end portions of the inner |ead
porti dns diopbiaitfe sihpwein chlle BiEsbopdsdienst RE HBEoANhg&Eel6Rdt he
portions of the signal leads are arranged lower in the
thickness direction of the semiconductor chip than the
first portions of the inner lead portions of the
signal leads other than the leading end portions,
10 wherein the inner lead portions of the fixed potential
leads are partially arranged over the major face of
the semiconductor chip between the leading end
portions of the first portions of the inner lead
' portions of the signal leads and the plurality of
15 external terminals, and wherein the inner lead
portions of the fixed potential leads are partially
arranged lower in the thickness direction of the
semiconductor chip than the first portions of the
inner lead portions of the signal leads other than the
20 leading end portions.
(lé) In a resin-sealed type sémiconductor device
of the aforementioned invention (17), portions of the
inner lead portions of the fixed potential leads and

the leading end portions of the inner lead portions of

25 the signal leads are bonded to the major face of the



10 February 2006 - 17 sem conductor chip with adhesive. (19) a

resi n-seal ed type seni conductor device of the aforenentloned“lﬂ#ﬁﬁﬂYéﬂpé
(17), the wires connecting the inner {ead portions of the signal |eads 5
and the corresponding external termnals are so arranged as to cross over
portions of the inner |lead portions gf;the fixed potential |eads. BRIEF
DESCRI PTI ON OF THFi DRAWINGS 10 Fig. 1 is a schematic top plan view show ng
the construction of a resin-sealed type sem conductor device of Mdde 1 of
the invention; Fig. 2 is a section of an essential part of Fig. 1, 15 Fig.
3 is a schematic top plan vieM/shomﬁng the construction of a resin-seal ed
type senlconductor devi c g& of the invention; Fig. 4 is a section
of an essefffT <9 FFtPék lme }Iqqﬂfl& €A of Fig. 3; 20 Fig. 5is a

section of an ers}el?{)g% ervg_so{n ap ﬁ%? tggl% o%‘glﬂlpgng g%gl geMl%@omgl in Fig.

4, Fig. 6 is a an ‘essen ng | 1rne of Fig.

3 Fig- 7 g and agea g}nfe%&@'@@dallmma&?tﬁoﬂ ofthgwpélgl ng wires to

si gnal 1iné i nner ebruary 2006
connecting the inner lead portions of the signal leads

5 and the corresponding external terminals are so
arranged as to cross over portions of the inner lead

portions of the fixed potential leads.

BRIEF DESCRIPTION OF THE DRAWINGS

10 Fig. 1 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode 1 of the invention;

Fig. 2 is a section of an essential part of Fig.

15 Fig. 3 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode 2 of the invention;

Fig. 4 is a section of an essential part taken
along line A - A' of Fig. 3;

20 Fig. 5 is a section of an enlarged view of a part
enclosed by a circle M shown in Fig. 4;

Fig. 6 is a section of an essential part taken
along line B - B' of Fig. 3;
Fig. 7 is a diagram for explaining a method of

25 bonding wires to signal line inner leads;



- 18 Fig. 8 is a diagramfor explaining another method of bonding wires to
signal line inner leads; Fig. 9 is a schematic top plan vi ewlsHobupg 2006
construction of a resin-sealed type sem conductor 5 device of Mdde 3 of the
invention; Fig. 10 is a section of an essential part of Fig. 9; Fig. 11 is a
schematic top plan view showi ng the_ ggnstruction of a resin-sealed type

sem conduct or 10 device of Mdde 4 of the invention; Fig. 12 is a section of
an essential part of Fig. 11; Fig. 13 is a schematic top plan view showi ng a
construction of a resin-sealed type sem conductor 15 device of Mbde 5 of the
invention; Fig. 14 is a section of an essential part taken along line A -

A of Fig. 13; Fig. 15.is_a,section_of an _essenti al rt ta long line B
- B of Fig. 13,130 éib? iGd?ggﬁaﬂigafaﬁ$§ SWP&&gaaF§§¥§ﬁfﬁﬁaﬂE?§ the back

faces of the daelnd ogfl poTLs onpoRLE Dbl ehpliedycafieg 17 1 & diagram =

show ng the shape o0f onée of e’ externa outer leads); Fig.

schematic top ppay. Vb eyeshoutAEnbbec 28pCaRah akhoRvihgmadid e of a
sem conduct or stofage 10 February 2006
construction of a resin-sealed type semiconductor
5 device of Mode 3 of the invention;
Fig. 10 is a section of an essential part of Figqg.
9;
Fig. 11 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
10 device of Mode 4 of the invention;
Fig. 12 is a section of an essential part of Fig.
11;
Fig. 13 is a schematic top plan view showing a
construction of a resin-sealed type semiconductor
15 device of Mode 5 of the invention;
Fig. 14 is a sectlon of an essential part taken
along line A - A' of Fig. 13;,
Fig. 15 is a section of an essential part taken
along line B - B' of Fig. 13;
20 Fig. 16 is a diagram showing a region H where the
back faées of the inner lead portions are half-etched;
Fig. 17 is a diagram showing the shape of one of
the external leads (outer leads);

Fig. 18 is a schematic top plan view showing the

25 construction of a module of a semiconductor storage



- 19 device of Modde 6 of the invention; Fig. 19 is a side elevation of F
18; Fig. 20 is a schematic top plan view showing the constr i Feigray2086

el ectronic device of Mbde 7 of the 5 invention; Fig. 21 is a side elevation
of Fig. 20; Fig. 22 is a partially cut-away schematic perspective view
showi ng the entire construction of a ?e5|n-sealed type sem conductor device
of an LOC 10 structure of the prior ar Fig. 23 is a schematic top plan
view showing a construction of a resin-sealed type sem conductor device of
a TSOP structure having been investigated by wus; and 15 Fig. 24 is a
section of an essential part of Fig. 23. DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS The invention will be described in detail in 20 connection with
its nodes ¥ e Hhridede @ooﬁhéheaéEBﬁEEhQng drawi ngs. Throughout all the

drawi ngs for explainjng.the des_of the invention, the portions having
i denti cal func?i%ns %résd%SFgaﬁtﬁéeﬁﬁtﬂﬁg Pdehtidcall&ief erence 25 numeral s,

and their repeaied dgscrintion,will ;he 19 Ebruany 20067520 ¢,

construction of an electronic device of Mode 7 of the
5 invention;

Fig. 21 is a side elevation of Fig. 20;

Fig. 22 is a partially cut-away schematic
perspective view showing the entire construction of a
resin-sealed type semiconductor device of an LOC

10 structure of the prior art;

Fig. 23 1is a schématic top plan view showing a
construction of a resin-sealed type semiconductor
device of a TSOP structure having been investigated by
us; and

15 Fig. 24 is a section of an essential part of Fig.

23.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
The invention will be described in detail in
20 connection with its modes with reference to the
accompaﬂying drawings. |
Throughout all the drawings for explaining the
modes of the invention, the portions having identical
functions are designated by the identical reference

25 numerals,‘and their repeated description will be



omtted. (Mde 1) Fig. 1 is a schematic top plan vieM/shomﬁng t he
construction of a resin-sealed type sem conductor 5 devi ce ofl0Kperaary 2606t he
invention; Fig. 2(a) is a section of an essential part taken along line A -
A ,of Fig. 1, Fig. 2(b) is a section of an essential part taken along
line B- B of Fig. 1, and Fig. 2(c) 3§ a section of an essential part
taken along line C- C 10 of Fig. 1. Throughout all the nodes

(enmbodi nents) of the invention, the sem conductor chip is sealed in a
resin-seal ed type package of TSOP structure. The resin-sealed type package
of this kind adopts an LOC 15 (Lead On Chip) structure in whi ch ti nner | ead
portions 3A are arranged over a rectangular sem conductor chip 1, as shown
in Fig. 1. omgttg ner | ead portions 3A are integral at their one ends with
outer |ead portl gfx Signals applied 20 to the outer |ead portions 3B
conforms to the é% ds individually and the outer |ead portions 3B are

corr espondi ngl . pmbered., L4 iac do E98 PRERT v ik6! ABRAnENENES a Lst

termnal, and t 1 ower Ief and th termnal. "The | ower

i ght hand c%@tlr%c%l%% bt by teddinad ea Pol £8e UPBREcHhahthand end is a 32th
10 February 2006 - 21

5 device of Mode 1 of the invention; Fig. 2(a) is a

section of an essential part taken along line A - A'

of Fig. 1; Fig. 2(b) is a section of an essential part
taken along line B - B' of Fig. 1; and Fig. 2(c) is a
section of an essential part taken along line C - C'
10 of Fig. 1.

Throughout all the modes (embodiments) of the
invention, the semiconductor chip is sealed in a
resin-sealed type package of TSOP structure. The
resin-sealed type package of this kind adopts an LOC

15 (Lead On Chip) structure in which inner lead portions
3A are arranged over a rectangular semiconductor chip
1, as shown in Fig. 1.

The inner lead portions 3A are integral at their

one ends with outer lead portions 3B. Signals applied
20 to the outer lead portions 3B conforms to the
standards individually and the outer lead portions 3B
are correspondingly numbered. In Fig. 1, the upper
lefthand end is a 1st terminal, and the lower lefthand
end is a 16th terminal. The lower righthand end is a

25 17th terminal, and the upper righthand end is a 32th



termnal. In short, the package of the present TSOP structure has 32
termnals. The 1st, 7th and 16th terminals are for the power 10dicbmge 2006
such as the operating voltage of 5 volts 5 (V) or 3 volts (V) of the
circuit. The 17th, 27th and 32nd terminals are for the reference voltage
Vss of 0 volts (V), for exanple. The j3pner |ead portions 3A each includes,
as shown in Figs. 1 and 2, a plurality of signal line 10 inner |eads
(first regions) 3A, and two bus-bar | eads (second regions) 3A2. The bus-bar

| eads are leads for feeding the power voltage and the reference voltage to
t he sem conductor chip and will also be referred to as the "fixed potenti al
| eads"”. 15 The plurality of signal line inner |eads 3A, are extended across
the indivi deeiminmy. silde$ o tthdhe RAGRAR eo%ftfﬂ?lepfé"e?ﬁ’éBn'H@Q%’or chip1lto
the center side of the sem conductor chip 1. The signal |ine inner |eads
(the first $EHONYe Db 3¢ LFELR?hhged, as shomn in Fig. 2, over the major
face (the major face, of t sem.,c ctor strate, (. Quven mhlch the circuit
and a plurality %? SeXfefn Fh ?arnﬁﬁgﬁs gfglporneéfe F th§ Sermconduct or chip

bon e R, S et s gedp gL shances) gt veen (he
5 (V) or 3 volts (V) of the circuit. The 17th, 27th and
32nd terminals are for the reference voltage Vss of 0
volts (V), for example.
The inner lead portions 3A each includes, as
shown in Figs. 1 and 2, a plurality of signal line

10 inner leads (first regions) 3A, and two bus-bar leads
(second regions) 3A,. The bus-bar leads are leads for
feeding the power voltage and the reference voltage to
the semiconductor chip and will also be referred to as
the "fixed potential leads".

15 The plurality of signal line inner leads 3A, ére
extended across the individual long sides of the
rectangule of the semiconductor chip 1 to the center
side of the semiconductor chip 1.

The signal line inner leads (the first regions)

20 3A, are arranged, as shown in Fig. 2, over the major
face (tﬁe major face of the semiconductor substrate,
over which the circuit and a plurality of external
terminals are formed) of the semiconductor chip 1, at

predetermined spacings S (predetermined distances)

25 between the major face and inner leads 3A,,, which are



made thinner than the other portions of the inner |eads 3Al. The | eading
end portions 3Al1l of the thinned signal line inner |eads (theFebrpay 2006
regions) 3Al2 are 5 fixed to the major face of the sem conductor chip 1

t hrough an insulating film4, as shown in Fig. 1 and Figs. 2(b) and 2(c).
The individual |eading end portions_3All of the plurality of signal line

i nner | eads 3A1 are 10 individually connected through bonding wires 5 to
bondi ng pads (the external termnals) 1A arrayed at the central portion of
the sem conductor chip 1. The two bus-bar |eads 3A, are forned over the
maj or face of the sem conductor chip 1, as shown in 15 Fig. 1, each include

portions 3A3L anianeed Substal idddyrifoPeishtebrwehl {hgelong sides of the

chip 1, and projections 3A72 arranged substantially in parallel with the
short sidgsaefs tdhae.chip 1 and having regions to which the bonding wires 5
are bonded, and 20 are nade integrally of the same material. At the
portions 3A31 afhd Heearisndagnd epobst B8@s 3Ag projkeet thhanedA22 are nmade
integral with the portions 3A21 at a plurality of predeterm ned positions.
These pr @igatalodsn@AZnnee feadsd (itd fihest nsegaenay 32, made 25 The
portions 3A21 are so arranged |ow by form ng steps 10 February 2006 - 23
5 fixed to the major face of the semiconductor chip 1
through an insulating film 4, as shown in Fig. 1 and
Figs. 2(b) and 2(c).
The individual leading end portions 3A,, of the
plurality of signal line inner leads 3A, are
10 individually connected through bonding wires 5 to
bonding pads (the external terminals) 1A arrayed at
the central portion of the semiconductor chip 1.
The two bus-bar leads 34, are formed over the
major face of the semiconductor chip 1, as shown in
15 Fig. 1, each include portions 3A,, arranged
substantially in parallel with the long sides of the
chip 1, and projections 3A,, arranged substantially in
parallel with the short sides of the chip 1 and having
regions to which the bonding wires 5 are bonded, and
20 are made integrally of the same material. At the
portions 3A,, of the bus-bar leads 3A,, the projections
3A,, are made integral with the portions 3a,, at a
plurality of predetermined positions. These

projections 3A,, are fixed with the insulating film 4.

25 The portions 33, are so arranged low by forming steps



D as to be closer to the major face of the chip 1 than the projections
3A,,. By the steps, it is possible to prevent the bus-bars Hhbchraay@Pes 5
for the signal |eads fromcontacting. The object of bonding the 5 wires 5
to the projections 3A22 is to make uniformthe |engths, bondability and
electric characteristics of the wiress JThe | eading end portions 3Al1 of the
signal inner |eads 3Al, and the bonding pads 1A of the sem conductor 10
chip 1, and the projections 3A23 forned at the parallel portions 3A21 of the
bus-bar | eads 3A2 and the bonding pads 1A of the sem conductor chip 1 are
bonded respectively by the bonding wires 5 and are electrically connected.

Th duct t 1 i 3A. bondi
Wres 5 atb3ScH &F WHGH eq d%e'eﬁﬁ‘%rczgeﬁ?ff%"r o5 SABATpsBREge 2 of

th I TSOP. st t i | ead hi
Suppor 1 ng 1oddE I HF tHe: ogtar oM Hirt [ ons ST FotEthet fead frane. In
this 20 e?%‘é‘i)tﬁm]é%soq{éffﬁé%ﬂe%r @éos»‘efae the gfigaalmal or face, but

not bonde esive or t I ke e insulating tapé 4 has a structure
in which anaRPResPcdadtigde. adhesiorgdt aPliAtiiny bokd sides of a base

made of a polyimde resin. 25 The bonding wires 5 may be gold wires. The 10
February 20Q&s 240 the projections 3A,, is to make uniform the
lengths, bondability and electric characteristics of
the wires.
The leading end portions 3A,, of the signal inner
leads 3A,, and the bonding pads 1A of the semiconductor
10 chip 1, and the projections 3A,, formed at the parallel
portions 3A,, of the bus-bar leads 3A, and the bonding
pads 1A of the semiconductor chip 1 are bonded
respectively by the bonding wires 5 and are
electrically connected; The semiconductor chip 1, the
15 inner lead portions 3A and the bonding wires 5 are
sealed with a mold resin (sealing body) 2A. A package
2 of this sealed TSOP structure is shaped by cutting
suspension leads (chip supporting leads) 3C and the
outer lead portions 3B from the lead frame. 1In this
20 embodiment, the portions 3A,, are close to the chip
major f&ce, but not bonded with adhesive or the like.
The insulating tape 4 has a structure in which an
epoxy or polyimide adhesive is applied to both sides

of a base made of a polyimide resin.

25 The bonding wires 5 may be gold wires. The



met hod of formng the wires 5 may be the nail head bonding nethod of the

ul trasoni c thernmoconpression bonding nethod. These gol d wi r &&Fekfyanye006
repl aced by alum numw res, copper wires or the coated wires which 5 are
prepared by coating the surfaces of netal wires wth an insulating resin.
The di mensions of the essential portieng Qf the resin sealed type

sem conduct or device of Mbde 1 are as follows, as shown in Fig. 2 (the unit
is 10 mllimeter: nm, the thickness of the resin-sealed type sem conductor
device is 0.5 to 0.6 nm the thickness of the nold resin (the sealing body)
over the inner |ead portions 3A on the major face of the sem conductor
chip 1is 0.06 to 0.11 mn and the 15 thickness of the sealer 2A below the
face oppos@ﬁt?‘aé ?ge%ﬂﬁTngngg Hﬂrﬁﬁe%s@ﬁVc ﬁd&%FoP%ﬂﬁE?%?%s 0.06 to 0.11
mm the thickness of.th aler. 2 ver. _t.he rest f_the bonding wires 5
is 0.07 nn#%?dﬁggemf¥%%g §$n%§ﬁn¥@§ SgopécoF&%rﬁﬁfédéfeéﬁg%hnckness of the

sem conduokgta £hiPadcA8a0. Znd0e 04884 T cLend i £ENESS1 g kg, por L ons, 3421,

arranged over t major face o e sem con he bus- bar

| eads 3A, i5uRiRemt@iLed/ HHEPEBGWiEQECb&eﬁﬁeOEoEQ%dﬁhQ&@siﬁHEﬁhleads 3A12
is 0.06 to 25 0.07 mm the thickness of the insulating film4 is 10 February

2006 -5 25 are prepared by coating the surfaces of metal wires
with an insulating resin.

The dimensions of the essential portion of the
resin sealed type semiconductor device of Mode 1 are
as follows, as shown in Fig. 2 (the unit is

10 millimeter: mm), the thickness of the resin-sealed
type semiconductor device is 0.5 to 0.6 mm, the
thickness of the mold resin (the sealing body) o&er
the inner lead portions 3A on the major face of the
semiconductor chip 1 is 0.06 to 0.11 mm, and the

15 thickness of the sealer 2A below the face opposed to
the major face of the semiconductor chip 1 is 0.06 to
0.11 mm, the thickness of the sealer 2A over the
crests of the bonding wires 5 is 0.07 mm or more (the
minimum value is 0.07 mm).

20 The thickness of the semiconductor chip 1 is 0.2
to 0.28 hm; the thickness of the portions 3a,,,
arranged over the major face of the semiconductor chip
1, of the bus-bar leads 3A, is 0.06 to 0.07 mm; the
thickness of the signal inner leads 3A,, is 0.06 to

25 0.07 mm; the thickness of the insulating film 4 is



0.05 mm and the thicknesses of the inner lead portions 3A and the outer

| ead portions 3B are individually about 0.125 mm Next wi || 1®Eclpagf2006
described the assenbling 5 steps of arranging the inner |ead portions 3A
over the major face of the sem conductor chip 1. Assenbling Steps: al:
Preparing a flat frame which includes,g he inner I|ead portions 3A having the

plurality of signal line 10 inner |eads 3A, and the two bus-bar |eads 3A2,
and the outer |ead portions 3B integrated with the inner lead portions 3A;
(c): Sticking the insulating tape 4 to the plurality of signal |ine inner

| eads 3A, of the inner lead 15 portions 3A, and shaping the two bus-bar

| eads 3A, to formthe steps D; (c)3: Positioning the |ead frame over the
seni condu-&° ™hHi RRE ithe fdh SERRSS ehat Lt Hee plBRSFi £§28f signal line inner
| eads 3A, are .extended acrqss the in ivédual 20 Iogg sides of the rectangle
of the semERIG ot AP T &t 1H2Y cRAT BHORT déPofIfhe seni conduct or

chip 1 (seeg .Fi.gs. an ; r). After this positioning, performng a
treé?ﬁ%a%fgiﬁfiﬁxﬁ%#at 6ﬂ¥5§

heat of 1°"sec.) so as to bond the 25 mmjor face of the

sem conductor qhi,p 1, and gde, 1 eagh 404 EEREBEY 2R862558Rb11ing

5 steps of arranging the inner lead portions 3A over the
major face of the semiconductor chip 1.
Assembling Steps:

@: Preparing a flat frame which includes the inner
lead portions 3A having the plurality of signal line

10 inner leads 3A, and the two bus-bar leads 3A,, and the
outer lead portions 3B integrated with the inner lead
portions 3A;
@: sticking the insulating tape 4 to the plurality
of signal line inner leads 3A, of the inner lead

15 portions 3A, and shaping the two bus-bar leads 33, to
form the steps D;
@®: Positioning the lead frame over the semiconductor
chip 1 in such a way that the plurality of signal line
inner leads 3A, are extended across the individual

20 long sides of the rectangle of the semiconductor chip
1 and td the center side of the semiconductor chip 1
(see Figs. 1 and 2); and
@: After this positioning, performing a heat
treatmen£ (at 400°C for 1 sec.) so as to bond the

25 major face of the semiconductor chip 1 and the lead



frame through the insulating tape. Here wll be | ater described the formng
met hod of making the inner |eads 3All thinner than the ot herlO fsbruaroH¥oof
the inner | eads 3Al. The steps of the 5 |l eads may be fornmed before the tape
is stuck. The insulating tape 4 is given a structure in which a

t her nopl asti c pol yi m de adhesi ve havigy a thickness of 0.015 nmis applied
to both sides of a thernoplastic polyimde tape having a thickness of 0.03
mm and the 10 adhesive has a thickness of about 0.05 mmas a whole. In the
resin-seal ed type sem conductor device of the TSOP structure shown in Fig.
24(a): the thickness of the resin-seal ed type sem conductor debice is 1.0
mm the thickness of the nold resin (the sealing body) 15 over the inner

| ead port iFGFTEA GIE QDB Ghe G ARG 13 het2R%i ckness of the nold resin (the
[ bod | 1 f d t h i f t.h

sen conduct or aiF 1418 PESTHRAE TRESt P BrheBaSoF SFRGASnBEE PHai 1 ( he
| b A t t t he. i i .s_0. 07

rore (the o RIS S e e R B e e eknoga ! of FEnShERT conduct o

chip 11538 Jiheidiscines olad h, busThar oLegdsos3nel s 0. 125 mm the

i ndi vi dual” thicknesses o _ signal inner l'eads 3Al an he outer | eads 3B
g;e 25 0. 125 ¥ MmN bd i AT essr dfclidecdpsul aténgeki | e 10 February 2006

insulating tape 4 is given a structure in which a
thermoplastic polyimide adhesive having a thickness of
0.015 mm is applied to both sides of a thermoplastic
polyimide tape having a thickness of 0.03 mm, and the

10 adhesive has a thickness of about 0.05 mm as a whole.

In the resin-sealed type semiconductor device of

the TSOP structure shown in Fig. 24(a): the thickness
of the resin-sealed type semiconductor device is 1.0
mm; the thickness of the mold resin (the sealing body)

15 over the inner lead portion 3A is 0.06 to 0.11 mm; the
thickness of the mold resin (the sealing body) below
the face, opposed to the major face, of the
semiconductor chip 1 is 0.32 mm; the thickness of the
mold resin (the sealing body) 2A over the crests of

20 the bonding wires 5 is 0.07 mm or more (the minimum
value ié 0.07 mm); the thickness of the semiconductor
chip 1 is 0.28 mm; the thickness of the bus-bar leads
34, is 0.125 mm; the individual thicknesses of the
signal inner leads 3A, and the outer leads 3B are

25 0.125 mm; and the thickness of the insulating film 4



is 0.08 mMm In Mdde 1, as seen fromFigs. 2 and 24(a), over the major face
of the semi conductor chip 1, there are provided predetern né@ Fspaenn¥oes
between the major 5 face and the inner |eads 3A12, which are made thinner
than the other portions of the inner leads 3A,. As a result, the

sem conduct or package 2 can be nmade_thin_ wi thout causing short-circuit
between the bonding wres 5 of the signal |lines and the bus-bar |eads 3A2,
10 even if an insulating coating material 20 is not applied to the bus-bar
| eads 3A21. Since the upper faces of the inner |eads 3A11l to which the
wires are connected can be | owered, noreover, the heights of the wre

| oops can be |owered to reduce the thickness of 15 the package. The

t hi cknessessof -PBemBut er | eads are nmade thicker than the inner |eads 3A12
in such a way that a mechanical strength straong enough to grevent

def ormation of £ReMPd8dd, &5 FiegMt & WerfwidSe e uliset( @by QShindesired

t | f lied f 20 outside, of th k d_t t
The. vt ght CBF MERE pEERAGE: WhEn RO PREKRTE T & O e CHRAMITEE

Conseaert bty SLAABL LAY Eh, ASCIRGHARE SRR uipyes Even 1 the
capacid ance;£8n,Rg £REUSRAL014daEeBRUAr ,ndQ96 sr&ade thinner

than the other portions of the inner leads 3A7A,. As a
result, the semiconductor package 2 can be made thin
without causing short-circuit between the bonding
wires 5 of the signal lines and the bus-bar leads 3A,,

10 even if an insulating coating material 20 is not
applied to the bus-bar leads 3A,,. Since the upper
faces of the inner leads 3A,, to which the wires are
connected can be lowered, moreover, the heights of the
wire loops can be lowered to reduce the thickness of

15 the package. The thicknesses of the outer leads a;é
made thicker than the inner leads 3A,; in such a way
that a mechanical strength strong enough to prevent
deformation of the leads, as might otherwise be caused
by an undesired external force applied from the

20 outside of the package, and to support the weight of
the package, when the package is surface-mounted.
Consequently, the reliability of the package can be
improved.

Even if the semiconductor package 2 is made thin,

25 moreover, the parasitic capacitance can be reduced to



speed up the operation of the resin-sealed type sem conductor device by
provi di ng predeterm ned spacings S through the insul ating fi0KFelrugnyi€06

t hi ckness is 0.05 M) between the major face of the 5 sem conductor chip 1
and the inner |ead portions 3A. Even if the sem conductor package 2 is nade
thin, noreover, it is possible to enggre a proper thickness (about 0.06 to
0.11 mm of the sealer over the major face of the sem conductor chip 1 of
the sem conductor 10 package 2. By meking the inner |eads 3Al, thinner than
the other portions of the inner |eads 3Al, noreover, the sealers over and
under the sem conductor chip 1 can be balanced in quantity by bringing the

proj ecti o%ecgd ]fi‘:_b the %‘Eeﬁxraotlrftfrﬂe@f”{ﬂé’nﬁesg gégggédtgéége central portion

inthe th ness directio sem conduct or packa 2, even though this

sem conducd s RAKRAS 2 d& 1du %wdp:J@iéiﬁ@kigﬁeaét@%%@ae to prevent the

sem conduct or package 2 from bei ng warped because of thernmal expansion.

At this tdgminds iss tiefefmabliee thaduldeidoverldacestpé the inner |eads 3Al,
not arranged over the chip 1, be positioned below the najor face of the

sem conduaii@rckmddisp ik 259 mmvpdsetlvesroreoy aiajon phaeeodbf thbhe insul ating 10
February 2006 29 v
5 semiconductor chip 1 and the inner lead portions 3A.

Even if the semiconductor package 2 is made thin,
moreover, it 1s possible to ensure a proper thickness
(about 0.06 to 0.11 mm) of the sealer over the major
face of the semiconductor chip 1 of the semiconductor

10 package 2.

By making the inner leads 3A;, thinner than the
other portions of the inner leads 3A,, moreover, the
sealers over and under the semiconductor chip 1 can be
balanced in gquantity by bringing the projections of

15 the outer lead portions 3B closer to the central
portion in the thickness direction of the
semiconductor package 2, even though this
semiconductor package 2 is thinned. This makes it
possible to prevent the semiconductor package 2 from

20 being warped because of thermal expansion. At this
time, it is preferable that the lower faces of the
inner leads 3a,, not arranged over the chip 1, be
positioned below the major face of the semiconductor
chip 1.

25 In Mode 1, moreover, in place of the insulating



film4, adhesive may be enpl oyed to bond the | eading end portions 3Al1 of
the inner leads to the najor face of the chip. Though the ph0 Helrnary 2006
capaci tance between the chip and the |eads increases, the leading end 5
portions 3All1 can be |lower by the thickness of the base of the insulating
film4, so that the wire |oops can _ | owered. As a result, it is possible
to thin the package as a whole. This "‘package is suited especially for such
flash nenories whose operating speeds, do not 10 need to be relatively high.
(Mbde 2) Fig. 3 is a schematic top plan view showi ng the construction of a
resin-seal ed type sem conductor device of Mdde 2 of the invention; Fig. 4
is a sectipon 15 of_ an essentiaéﬂgart aken al on .. of Fig. 3

l, i - .
Fig. 5is “b#Var SAEW Y P partPene? sEY %gnglgﬁFréﬁééﬁpgf Fig. 4, and
Fig. 61s eads%%terg:oltnonosf m.cg ﬁ%\ﬂ%{ In rieggé(egaglcﬁgggg'é?ﬁ Bae B of Fig. 3.

In a resin-se ype s I device of as shown in Figs.

3to0 6, t i 3Ac, antd_aldy; ith the I
0 & RYd ! ﬁ: Thou hlrg@ll%g%%@%ﬁgﬁgﬁgraﬁﬁe%ﬁég%{@éew € tong

si des of the sem conductor t are fixed

direct!y wildh adhesine o Ty Urabidysel shgnalabing bager Feads 3AL are
lifted at their 25 | eading ends 3A11 fromthe chip ma or face, and no 10
February Z¥3&ion¥0 3a,, can be lower by the thickness of the base

of the insulating film 4, so that the wire loops can

be lowered. As a result, it is possible to thin the

package as a whole. This package 1is suited especially

for such flash memories whose operating speeds, do not

10 need to be relatively high.

(Mode 2)

Fig. 3 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode 2 of the invention; Fig. 4 is a section

15 of an essential part taken along line A - A' of Fig.
3; Fig. 5 is an enlarged view of a part enclosed by a
circle M of Fig. 4; and Fig. 6 is a section of an
essential part taken along line B - B' of Fig. 3.

In a resin-sealed type semiconductor device of

20 Mode 2, as shown in Figs. 3 to 6, the portions 3a,,,
arrange& substantially in parallel with the long sides
of the semiconductor chip 1, of the bus-bar leads 3A,
are fixed directly with adhesive 6. The plurality of

signal line inner leads 3A, are lifted at their

25 leading ends 3A,, from the chip major face, and no



insulating filmis interposed to provide spacings (distance of 0.05 nm S
bet ween the major face of the semnmiconductor chip 1 and the tHi Fabeehrpd0Q6 ons
3A11 of the plurality of signal line inner |eads 3A, . The 5 adhesive 6
enployed is, e.g., a thernoplastic polyimde adhesive. This adhesive 6 has
a thickness of about 0.01 nmafter _agplied. As shown in Fig. 4, the
plurality of signal inner |eads 3A, are electrically connected to the 10
sem conductor chip 1 by bonding the bonding wires (gold wires) 5 directly
to the bonding pads 1A on the major face of the sem conductor chip 1.
Specifically, the sem conductor chip 1 and the signal line inner |eads 3Al

are electri, ghll%tgggp%g_tl%d il%yg.&rteeti‘?o{lﬁsdt h %J\/ji]‘dtee%‘rga{gh%“ggrti ons Al2 of

: % . .
t he S|gnall iné inn I"€ads ™ e maj or face em conductor chip

1 by a_ | eqd Cape Das9eiost uiond e honding s £.do dhecnLeading end

portions 3 by bondi'ng the other end he bonding wres 5 to the

bondi ng padgniAceauther %@i?ﬁjlofanfda%@ftﬂihﬁxeﬁierﬁ&%% ojachbp 1. Likew se,
as shown in Fig. 6, the profrusions 3A22 and the joints 3A71" of the

bus-bar |eadse 3A2randtiher Bardiang ldads ithean Ldwisrgmr fage of the
sem conductor chip 1 are individually bonded by the bonding wires 5 25 to
connect thedhensiigvenduempd ogleidp ik ,amd gt-he abuhrehaopl@ sfelbr uary 2006 - 31
polyimide adhesive. This adhesive 6 has a thickness
of about 0.01 mm after applied.
As shown in Fig. 4, the plurality of signal inner
leads 3A, are electrically connected to the
10 semiconductor chip 1 by bonding the bonding wires
(gold wires) 5 directly to the bonding pads 1A on the
major face of the semiconductor chip 1. Specifically,
the semiconductor chip 1 and the signal line inner
lequ 3A, are electrically connected by pressing the
15 lifted thin portions A,, of the signal line inner leads
3A, to the major face of the semiconductor chip 1 by a
lead frame presser to bond the bonding wires 5 to the
leading end portions 3a,, and by bonding the other ends
of the bonding wires 5 to the bonding pads 1A on the
20 major face of the semiconductor chip 1.
Likewise, as shown in Fig. 6, the protrusions 33,
and the joints 3a,,' of the bus-bar leads 3A, and the
bonding pads 1A on the major face of the semiconductor

chip 1 are individually bonded by the bonding wires 5

25 to connect the semiconductor chip 1 and the bus-bar



| eads 3A2 electrically. After this, they are sealed wth the sealer (resin)
2A. The bondi ng pads 1A on the nmjor face of the sen conductl@iFebtuagy 200have
a structure in which an 5 insulating oxide film1B2 is formed on an inner

el ectrode 1B, on an Si substrate 1B and in which there are sequentially
formed thereover a first tungsten (W _.alloy 1B" a second tungsten (W all oy
1B" an alum num (AP) alloy 1B,, a fiP%t'titaniun1(Ti) alloy 1B,, a 10
second titanium (Ti) alloy 1B" a first insulating oxide film 1Ba, a second
insulating film1B, and a PiQ 1B10. Mreover, a hole is forned to expose
the face of the alumnum (AP) alloy 1B, to the outside. Even if the inner

| ead portions 3Ais fixed to 15 the major face of the sem conductor chip 1
directly heatisthb, adlrsinic®lly he Affay dthiify pgdisy mxe seaiad (PiQ is
formed at the uppernost |ayer of the major face of the sem conductor chip
1, as showWifh Fhg.ssaleso(ERELPDhéRinsul ati on of the portions other than 20

inner |ead portions 3A _and the bqgnding pads 1A of_the en conductor chip 1
can be ensur‘ed.TPErEORFilpgbBagrsi gfb‘l PPaESE MeP 4 I"Féacaess%ﬁrbfr'%g steps of

o101 00 408 NRLL SR REb AORR AR OUSE A Ot L0881 1S,
Mode 25 10;Febiyafy5200842 821m 1B, is formed on an inner -

electrode 1B, on an Si substrate 1B and in which there
are sequentially formed thereover a first tungsten (W)
alloy 1B,, a second tungsten (W) alloy 1B,, an aluminum
(Af) alloy 1B, a first titanium (Ti) alloy 1B¢, a

10 second titanium (Ti) alloy 1B,, a first insulating
oxide film 1B,, a second insulating film 1B, and a PiQ
1B,,. Moreover, a hole is formed to expose the face of
the aluminum (A¢) alloy 1B, to the outside.

Even if the inner lead portions 3A is fixed to

15 the major face of the semiconductor chip 1 directly
with the adhesive 6, the insulating polyimide resin
(PiQ) is formed at the uppermost layer of the major
face of the semiconductor chip 1, as shown in Fig. 5,
so that the insulation of the portions other than

20 inner lead portions 3A and the bonding pads 1A of the
semiconductor chip 1 can be ensured. |

Here will be briefly described the assembling

steps of arranging the inner lead portions 3A over the

major face of the semiconductor chip 1 of the resin-

25 sealed type semiconductor device of Mode 2.



Assenbling Steps: (r): Preparing a flat franme having a plurality of | eads
3; Q@: Applying adhesive 6 to the two bus-bar |eads 3A" 5 andOdkbpengdOhe

| ead frame to formthe steps D. Here, the adhesive 6 may be applied after
the step formation; 0: Over the sem conductor chip 1, positioning the |ead
frame in such a way that the pluraligy39f_signal 10 line inner |eads 3A my
extend across the individual 1|ong sides of the rectangle of the

sem conductor chip 1 and to the center side of the sem conductor chip 1
(see Fig. 3); and (r): after this positioning, bonding the chip and the 15
| ead franme with the adhesive 6. Fig. 7 is a diagramfor explainidg a method
for bonding the bonding wires 5 to the signal line inner leads. Fig. 7(a)
shows the state besembling @ite®sibonding; Fig. 7(b) shows the state in the
wi re 20 bonding; and Fig. 7(c) shows the state after the wire bonding.

Numer al 21 @asi ghteparangt agélasndradgendlving adaxliufitk €<y £§ ead frane
presser. In a $Et€pd of bonding the bonding wires 5 by pressing the listed
| eadi ng endtPp¥TEidh 3A11 of the 25 signal line inner lead 3A to the mgjor

face of th%:%O EEBEE?Enggggeéiéé 6 to the two bus-bar leads 3a,,

5 and shaping the lead frame to form the steps D. Here,
the adhesive 6 may be applied after the step
formation;

@: over the semiconductor chip 1, positioning the

lead frame in such a way that the plurality of signal
10 line inner leads 33, may extend across the individual

long sides of the rectangle of the semiconductor chip

1 and to the center side of the semiconductor chip 1

(see Fig. 3); and

@: After this positioning, bonding the chip and the
15 lead frame with the adhesive 6.

Fig. 7 is a diagram for explaining a method for
bonding the bonding wires 5 to the signal line inner
leads. Fig. 7(a) shows the state before the wire
bonding; Fig. 7(b) shows the state in the wire

20 bonding; and Fig. 7(c) shows:the state after the wire
bonding.l Numeral 21 designates a stage, and numeral
22 designates a lead frame presser.

In a method of bonding the bonding wires 5 by

pressing the listed leading end portion 3A,, of the

25 signal line inner lead 32, to the major face of the



sem conductor chip 1, as shown in Fig. 7(a), the semconductor chip 1 is

di sposed over the stage 21 to position the lifted | eading end fbriarn?2009A11
of the signal line inner lead 3A,. Next, as shown in Fig. 5 7(b), after the
positioning of the inner lead, the |ead franme presser 22 is | owered, but
the stage 21 is raised to bond the_bggd[ng wire 5 to the | eading end
portion 3A11 while pressing the signal"“line inner lead 3A, to the nmjor
face of the sem conductor chip 1 over 10 the stage 21. After this, as shown
in Fig. 7(c), the lead frame presser 22 is raised, but the stage 21 is

| owered to rel ease the pressing force thereby to return the | eading end
portion 3A11 of the signal line inner lead 3A to the lifted state. 15 Fig.
8 is a di ageaarpBauEkpraFhiiRg landsh&honst Had F oy bondi nghehe bonding wire 5
to the signal line inner lead. Fig. 8(a) shows the state before the wire
bondi ng; FF§Ri8PBRUSRBHs CRAR %t&Fe%%?Hﬂ%?qMQW?rkﬂﬂﬁﬂ?ﬁﬁg%nﬁlFFﬁ. 8(c) shows

the state after.the wre. ondi_ng. In ot her, nethod o ndi ng t he
bonding wPPE5PB Fﬁ% g?é%&ﬁ Eﬁﬁggpﬁngfgﬁé§&;3é§15 mno%ngg?g. "8(a), the
e contuckonell Buke, SrALePORa Sy, e gedabane gleig osilion the
as shoyn i A Fhg. 18(R}. ALt BbstiRe oRASigt bt Afnddie 110adrebrpary 2006 - 34
lead frame presser 22 is lowered, but the stage 21 is
raised to bond the bonding wire 5 to the leading end
portion 3A,;, while pressing the signal line inner lead
37, to the major face of the semiconductor chip 1 over
10 the stage 21. After this, as shown in Fig. 7(c), the
lead frame presser 22 1is raised, but the stage 21 is
lowered to release the pressing force thereby to
return the leading end portion 3A,, of the signal line
inner lead 3A, to the lifted state.
15 Fig. 8 is a diagram for explaining another method
for bonding the bonding wire 5 to the signal line
inner lead. Fig. 8(a) shows the state before the wire
bonding; Fig. 8(b) shows the state in the wire
bonding; and Fig. 8(c) shows the state after the wire
20 bonding. In another method of bonding the bonding
wire 5 fo the signal line inner lead, as shown in Fig.
8(a), the semiconductor chip 1 is disposed over the
fixed stage 21 to position the lifted leading end

portion 3A,, of the signal line inner lead 3A,. Next,

25 as shown in Fig. 8(b), after the positioning of the



inner lead, the |lead frame presser 22 is lowered to bond the bonding wire 5
to the leading end portion 3A11 while pressing the signal |ilO&echmagr200ead
3A1 on the nmjor face of the sem conductor chip 1 over the stage 5 21

After this, as showmn in Fig. 8(c), the lead frame presser 22 is raised to
rel ease the pressing force thereby_tg return the | eading end portion 3All
of the signal line inner lead 3Al to ?he lifted state. In Mdde 2, the
portions 3A21, arranged 10 substantially in parallel with the | ong sides of
the sem conductor chip 1, of the bus-bar |leads 3A2 are fixed directly with
the adhesive 6 in such a way that the plurality of signal |ine inner |eads

3L are iked aLohhelre! $ading endsy 0 s ubating ddund sl [ nter posed

and the spacings I'Stances are 0. are provi et ween t he

aj or face,pfgibge HEHREANINGLAr sCRLD cheald g gPltAbint iofn Sgnal 1ine

i nner |ea Al. As a res ,"thée parasitic capacitance can be teduced to

achi eve effecis %i’é@é@ﬁgZQhéosE ase ofinkbdenkr Yemeowar,ohhenknsulating film
4 (having the thickness of 0.05 mm) is not interposed between the major
face of thgasen canduetothehspmicanductbe chier 1l eaérpahisd eiuigdA, so that

t he manufacture steps and cost can be accordingly reduced. 25 (Mdde 3) 10
Februaty 2DD6 -Af3%er this, as shown in Fig. 8(c), the lead frame
presser 22 1is raised to release the pressing force
thereby to return the leading end portion 3A,, of the
signal line inner lead 3A; to the lifted state.
In Mode 2, the portions 3A,,, arranged

10 substantially in parallel with the long sides of the
semiconductor chip 1, of the bus-bar leads 3A, are
fixed directly with the adhesive 6 in such a way that
the plurélity of signal line inner leads 3A; are
lifted at their leading ends, no insulating film is

15 interposed and the spacings (the distances are 0.05
mm) S are provided between the major face of the
semiconductor chip 1 and the plurality of signal line
inner leads 3A,. As a result, the parasitic
capacitance can be reduced to achieve effects similar

20 to those of Mode 1. Moreover, the insulating film 4
(having'the thickness of 0.05 mm) is not interposed
between the major face of the semiconductor chip 1 and
the inner lead portions 3A, so that the manufacture

steps and cost can be accordingly reduced.

25 (Mode 3)



Fig. 9 is a schematic top plan view show ng the construction of a

resi n-seal ed type sem conductor device of Mdde 3 of the invéhfFcomary2086Fi g.
10 is a section of an essential part taken along line A- A 5 of Fig. 9.
In the resin-seal ed type sem conductor device of Mde 3, as shown in Figs.
9 and 10, the invention is applied to-the case in whi ch t he portions 3A"
arranged substantially in parallel ?h the I ong sides of the 10

sem conductor chip 1, of the bus-bar Ieads 3A, of the inner |ead portions
3A of Mbde 1 are not used. The structure of the other portions is identical
to that of Mode 1. Here will be briefly described the assenbling 15 steps
of arranging the inner |ead portions 3A over the major face of the

af or ement i oned BEM cdnitica o‘FCEﬁ’PﬁtiC tABSBHBNI NéeBt éﬁ@’”l@ﬂ YHeparing a flat

frame havi n%tthe insulating film 4, ?@\g over the segl conductor chip 1,
posi ti oni iy HEUTERP e T75 Ricteal sy tYRat SBRECBRERSTPEy of signal Iine
t.he center. side_of the nlconductor chip 1

I d
kggng|S§ cﬁﬂn%%fﬁxgﬁgg(c 3th%¢{%Ye?%+%np0§P§ Sﬁ?ﬁg, b&ndlng the | ead
frame to fgggl@ég&% U fAGE A 1 {16 S8 CORINCLPERGNI Rk BhLowgh the 10

February
5 of Fig. 9.

In the resin-sealed type semiconductor device of
Mode 3, as shown in Figs. 9 and 10, the invention is
applied to the case in which the portions 33,, arranged
substantially in parallel with the long sides of the
10 semiconductor chip 1, of the bus-bar leads 3A, of the
inner lead portions 3A of Mode 1 are not used. The
structure of the other portions is identical to that
of Mode 1.
Here will be briefly described the assembling
15 steps of arranging the inner lead portions 3A over the

major face of the aforementioned semiconductor chip 1.

Assembling Steps:
@®: Preparing a flat frame having the insulating film
4;
20 @: over the semiconductor chip 1, positioning the

lead frame in such a way that the plurality of signal
line inner leads 3A, may extend to the center side of
the semiconductor chip 1 (see Figs. 9 and 10); and

@: After this positioning, bonding the lead frame to

25 the major face of the semiconductor chip 1 through the



insulating film4. Wth this construction, it is possible to achieve
effects sinmilar to those of Mdde 1. Since the bus-bar |eads Haebagasy A6
enpl oyed, noreover, the manufacture 5 steps and cost can be accordingly
reduced. (Mbdde 4) Fig. 11 is a schematic top plan view show ng the

construction of a resin-sealed type_§§ﬂgqpnductor device of Mbde 4 of the
invention, and Fig. 12 is a 10 section of an essential part taken along |line
A- A of Fig. 11. In the resin-seal ed type sem conductor device of Mde
4, as shown in Figs. 11 and 12, the | eading ends 3All of the plurality of
signal line inner leads 3A, of 15 Mdde 3 are fixed to the major face of the
sem conductor chip 1 directly with the adhesive 6, and no insulating film4
i s interposednlalengpddilmgs.(the distances are 0.05 nm) for reducing the
parasitic capacitance are provided between the major face of the 20
sem conduct or cMiyphl tarc tarnsHuretiey: oft sigRessimke tPne¢hieHdges 3A12.
Here will be briefly described the assenbling steps of arrang%¥% t he i nner
o]

| ead porti 64Ee3ASoFemilRE trajtdlosaE dtodsel af SHefFEN e &F Ssy nduct or

chip 125 of thegesin: sgal ed, Lype semgondustor devige, of, Node, 10 February

5 steps and cost can be accordingly reduced.

(Mode 4)

Fig. 11 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode 4 of the invention, and Fig. 12 is a

10 section of an essential part taken along line A - A'
of Fig. 11.

In the resin-sealed type semiconductor device of
Mode 4, as shown in Figs. 11 and 12, the leading ends
3A;, of the plurality of signal line inner leads 32, of

15 Mode 3 are fixed to the major face of the
semiconductor chip 1 directly with the adhesive 6, and
no insulating film 4 is interposed, the spacings (the
distances are 0.05 mm) for reducing the parasitic
capacitance are provided between the major face of the

20 semiconductor chip 1 and the plurality of signal line
inner leads 3a,,.

Here will be briefly described the assembling
steps of arranging the inner lead portions 3A over the
major face of the aforementioned semiconductor chip 1

25 of the resin-sealed type semiconductor device of Mode



4. Assenbling Steps: (c)l: Preparing a frame which are worked to forma step
and of which the |eading ends 3A11 of the inner |ead 5 porti ohsFamugya006
coated with the adhesive 6. Z. over the sem conductor chip 1, positioning
the lead frame in such a way that the plurality of signal |Iine inner |eads
3A1 may extend to the center side of  the_sem conductor chip 1 (see Figs. 11
and 12); and 10 (s: After this positioning, bonding the major face of the
sem conductor chip 1 and the lead franme through the adhesive 6. Wth this
construction, it is possible to achieve effects simlar to those of Mde 3.
Since the bus-bar 15 leads 3A, and the insulating film4 are not enpl oyed,
nor eover, the manufacture steps and cost can be accordingly reduced. (Mode
5) Fig. 13 #s a schematic top plan view showing a 20 construction of a

resin-seal ed type sen conductor device of Mbde 5 of the invention, Fig. 14
is a section ofAéﬁﬁ@giéﬁgkéﬁﬁﬁéﬁt taken along line A- A of Fig. 13; and
Fig. 15 is section of an essential . part ta%§§v§£oquéine B- B of Fig.
14. 25 In t%& r eBFRPEEAPEd 3t YpE St &t A0t Hbrdaf y°B006 - 38

and of which the leading ends 3A,, of the inner lead
5 portions 3A are coated with the adhesive 6.
®: oOver the semiconductor chip 1, positioning the
lead frame in such a way that the plurality of signal
line inner leads 3A;, may extend to the center side of
the semiconductor chip 1 (see Figs. 11 and 12); and
10 @: After this positioning, bonding the major face of
the semiconductor chip 1 and the lead frame through
the adhesive 6.
With this construction, it is possible to achieve
effects similar to those of Mode 3. Since the bus-bar
15 leads 3A, and the insulating film 4 are not employed,
moreover, the manufacture steps and cost can be
accordingly reduced.
(Mode 5)
Fig. 13 is a schematic top plan view showing a
20 construction of a resin-sealed type semiconductor
device of Mode 5 of the invention, Fig. 14 is a
section of an essential part taken along line A - A'
of Fig. 13; and Fig. 15 is a section of an essential

part taken along line B - B' of Fig. 14.

25 " In the resin-sealed type semiconductor device



| Mde 5, as shown in Figs. 13 and 14, the portions 3A31, arranged
substantially in parallel with the major face of the senm condUéebsrargRPQp 1,
of the bus-bar leads 3A2 are fixed directly with the adhesive 6. The 5

i ndi vidual |eading ends of the plurality of signal Iline inner |eads 3A are
fixed to the major face of the sem copguctor chip 1 directly with the
adhesive 6, and the spacings (the distances are 0.05 mm) for ensuring the
proper capacitance are provided without 10 any insulating film between the
maj or face of the sem conductor chip 1 and the plurality of signal |ine
inner leads 3A,. Here will be briefly described the assenbling 4$teps of
arranging the inner |ead portions 3A over the 15 major face of the

seni conductMadec i p as ofhavre ¥esfhdseal 2dargpbd sehheoRraGELBPASdE®0e Mode 5
Assenbl i ng Steps . Preparing a flat frape,_and sha in% the frame to form
steps D, 2RIXaDge R YRP BERELY vEN tR2E Rl Bbr VEBASTER Malgrr 4RG&d

sybstanti ally i naLalsloih, (e Long staggof Lhe e gapdugtor chip 1
semt conduct® e Hfte gt e MRS S BRe” O T
5 individual leading ends of the plurality of signal
line inner leads 3A; are fixed to the major face of
the semiconductor chip 1 directly with the adhesive 6,
and the spacings (the distances are 0.05 mm) for
ensuring the proper capacitance are provided without
10 any 1insulating film between the major face of the
semiconductor chip 1 and the plurality of signal line
inner leads 3A,.
Here will be briefly described the assembling

steps of arranging the i

wa QaoaiLQal

nner lead portions 3A over the

15 major face of the semiconductor chip 1 of the resin-
sealed type semiconductor device Mode 5.

Assembling Steps:
C): Preparing a flat frame, and shaping the frame to
form steps D;

200 @: Applying adhesive to the portions 3A,,, arranged
substanfially in parallel with the long sides of the
semiconductor chip 1, of the bus-bar leads 3Aa,, the
projections A,,, and the leading end portions 3A,, of

the plurality of signal line inner leads 3A;;

25 Q: Over the semiconductor chip 1 of the lead frame,



- 39 positioning the portions 3A,,, arranged substantially in parallel
with the long sides of the sem conductor chip 1, of the busl®GHebrhand908A,
in such a way that the |eading end portions 3Al11 of the plurality of 5
signal line inner |eads 3A, may extend to the center side of the

sem conductor chip 1 (as shown in Figgyg 15); and (r): After this
positioning, bonding the lead frame t0o~ the major face of the sem conduct or
chip 1 with the 10 adhesive 6 (see Figs. 14 and 15). After this bonding, the
sem conductor chip 1 and the signal line inner |leads 3Al are electrically
connected by bonding the one ends of the bonding wires 5 to the |eading end
portions 3A13 of the inner |eads 15 3A12 and by bondi ng the other ends of

t he bondi ngosvitEsniBgt bheheobbhdnfg3Ppads arAagyadhe Wagtan Fiadld wf t he

sem conductor chip 1. Likew se, the sem conductor chip 1 and the bus-bar

| eads 3A, ameP@¥@£¥?lc%+¥9 tRenherfediBpsScBAnESE SETLRONIRNIEGNs 3A22

integrated 20 wyth the portions 3A21 arranged substanti al {n parallel
with the |9hP st de‘éjtf o?hgh}é‘J%éﬁ‘?Eo 868?05A€h’rrb sych a‘?ldw‘?}‘lel"%ﬁhdi ng pads 1A on

e ) o LRE Bl RTRERDRLOSAChiR LU LN handi o e S,
10 Fe@iuar¥1399ﬁ line inner leads 3A, may extend to the center
side of the semiconductor chip 1 (as shown in Fig.
15); and
@: After this positioning, bonding the lead frame to
the major face of the semiconductor chip 1 with the
10 adhesive 6 (see Figs. 14 and 15).

After this bonding, the semiconductor chip 1 and
the signal line inner leads 3A, are electrically
connected by bonding the one ends of the bonding wires
S toc the leading end portions 32,, of the inner leads

15 3aA,, and by bonding the other ends of the bonding wifes
5 to the bonding pads 1A on the major face of the
semiconductor chip 1. Likewise, the semiconductor
chip 1 and the bus-bar leads 3A, are electrically
connected by connecting the portions 3A,, integrated

20 with the portions 3A,, arranged substantially in
parallei with the long sides of the semiconductor chip
1, and the bonding pads 1A on the major face of the
semiconductor chip 1 through the bonding wires 5.

After this, they are sealed with the resin 2A by a

25 transfer mold method.



- 40 Wth this construction, it is possible to achieve effects simlar to
those of Mbde 1. Since the insulating film4 is not used, nofYddsbatary 206 s
possi ble to reduce the manufacture steps and cost. 5 Since the |eading end
portions 3Al1l of the signal inner |eads 3Al1 are arranged closer to the chip
mej or face, noreover, it is possiblejo Iower the levels of the wire

| oops. In Mobdes 1 to 5, the thinned portions 3A11 and 10 3A12 of the signal
line inner | eads 3A1 and the thinned portions 3A31 and 3A21' of the bus-bar
| eads 3A, are forned by half-etching or coining the back faces of the
inner lead portions which are provided in the area H (of a slightly larger

I h h he 15 ch I d b k Fi 16.
The. exter nal | e80T SKSr GOERISN IS toridod T e =t DERE T EEVEr ) shape.
as shown |nff g 1% &1 §nqo e %ﬁ@mde jnec iﬁ@%yth'”to a flat shape, as
N }7( §ﬁ A e5%€ , =

shown in ﬁ an’invert as s own in'Fg. 20 17(c), or a Z

shape, as §HQW@a'tl | gi1076d)is H%rte’ustet}le S et Oft tfe foregoing Modes

having one sem conducior chip 1 of one layer have been described, but the
thin resinpgealgdet ¥pe redatieC @heUalaof fdRMGR Gftddie ddvaiddon can al so be 25

applied to the case in which two or nore sem conductor 10 February 2006
5 Since the leading end portions 3A,, of the signal inner
leads 3A, are arranged closer to the chip major face,
moreover, it is possible to lower the levels of the
wire loops.
In Modes 1 to 5, the thinned portions 3A,, and
10 3a,, of the signal line inner leads 3A, and the thinned
portions 3A,; and 3A,;,' of the bus-bar leads 3A, are
formed by half-etching or coining the back faces of
the inner lead portions which are provided in the area
H (of a slightly larger rectangular shape than the
15 chip) enclosed by a broken line in Fig. 16.
The external leads (outer leads) are worked into
a J-bend (letter J) shape, as shown in Fig. 17(a), and
are worked, if necessary, into a flat shape, as shown
in Fig. 17(b), an inverted L shape, as shown in Fig.
20 17(c), or a Z shape, as shown in Fig. 17(d).
Hefe, the structure of the foregoing Modes having
one semiconductor chip 1 of one layer have been
described, but the thin resin-sealed type

semiconductor device of the invention can also be

25 applied to the case in which two or more semiconductor



- 41 chips or sem conductor packages are stacked to increase the storage
capacity. (Mbde 6) Fig. 18 is a schematic top plan view show hgFabrary 2006
construction of a sem conductor storage nodule of Mbde 6 of the invention,
and Fig. 19 is a side elevation of Fig. 18. Reference nuneral 30 designates
a nmounting board; nuneral 31 a stack jjp which two sem conductor storage
devi ces such as DRAMs are stacked; nunmeral 32 10 a chip capacitor; and
nuneral 33 the termnals of the sem conductor storage nodule. Any of the
packages of Moddes 1 to 5 can be applied to the individual packages
constituting the stack 31. in the sem -conductor storage nodul e of Mde 6,
as 15 shown in Figs. 18 and 19, eight stacks 31, in which two
senlconduct%ﬁlB$o@ég%e@EQ?%%%cgﬁéhpégkﬁﬂﬁﬁtaéﬁeStPﬁ&P9lGﬁalIy stacked, are
nount ed on pot h sides of the oard 30, The chip capacitors 32 are nDunted
on one per%&ﬁ%ﬁ%ﬁepﬁ??l%ﬁPEﬁg?h%a%?%ﬁﬁyof the mounting board 20 30, and the
termnals 33 of E e sem conduct or storage nodule are nDunted on one edge
face of the noun |n% ard 30. Wth this construction, is possible to

provi de a smail-giged) aiges capachhy i LNt BpSBILAOVIULG! %o%h%fgae modul . The

t hi cknesses of t stacks 31 are abou he maxi mum 10
February 20Q%struction of a semiconductor storage module of Mode

6 of the invention, and Fig. 19 is a side elevation of
Fig. 18. Reference numeral 30 designates a mounting
board; numeral 31 a stack in which two semiconductor
storage devices such as DRAMs are stacked; numeral 32
10 a chip capacitor; and numeral 33 the terminals of the
semiconductor storage module. Any of the packages of
Modes 1 to 5 can be applied to the individual packages
constituting the stack 31.
In the semiconducﬁor storage module of Mode 6, as
15 shown in Figs. 18 and 19, eight stacks 31, in which
two semiconductor storage devices such as DRAMs are
individually stacked, are mounted on both sides of the
board 30. The chip capacitors 32 are mounted on one
peripheral portion of the plane of the mounting board
20 30, and the terminals 33 of the semiconductor storage
module are mounted on one edge face of the mounting
board 30. With this construction, it is possible to
provide a small-sized large-capacity thin
semiconductor storage module. The thicknesses of the

25 stacks 31 are about 1.2 to 1.3 mm at the maximum.



- 42 (Mode 7) Fig. 20 is a schematic top plan view show ng the

construction of an electronic device of Mdde 7 of the inveni?bpbrumyg0000( a)
shows a top plan view of one 5 face, Fig. 20(b) shows a top plan view of the
other face, and Fig. 21 is a side elevation of Fig. 20. In Figs. 20 and
21, nuneral 34 designates a QFP in mh%gh_ a mcroconputer is nounted,;

numeral 35 a QFP in which a driver 1Cis nounted; and nuneral 36 a stack in
10 which two sem conductor storage devices such as flash nenories are
stacked. Any of the packages of Mbdes 1 to 5 are applied to the individual
packages constituting the stack 36. In the sem conductor storage nodul e of
Mode 7, as 15 §$ﬁ§g 52 Figs. 20 and 21, there are nounted on one face
(front face) of € board 30, three stacks 36 in which sem conductor

storage devi CeSF%Fg?hz @si§l 8sBcnBRERLECS0R! B1ahaCked shdliGipagiput er (CQFP)
34, a driver (QFP) 35 and chip capacitors 32, and there are 20 nounted on

the other dacerfbackod a6e)agi ghécetasks d6vitB e@choak whiogh theo .
sem conduct or storage devices such as flash nenories are stacked, and chip

capaci t or si3B2entNdh. t Fisy .cOEta uctiaws 4 ttops phssibiew 6D pnevi de an
el ectronic device of a small size having 25 a |arge storage capacity. As a
resul t5, itfdee pdssy bl 20 19) Fehwwary ROP6plan view of the other
face, and Fig. 21 is a side elevation 6f Fig. 20. 1In
Figs. 20 and 21, numeral 34 designates a QFP in which
a microcomputer is mounted; numeral 35 a QFP in which
a driver IC is mounted; and numeral 36 a stack in
10 which two semiconductor storage devices such as flash
memories are stacked. Any of the packages of Modes 1
to 5 are applied to the individual packages
constituting the stack 36.
In the semiconductor storage modqle of Mode 7, as
15 shown.in Figs. 20 and 21, there are mounted on one
face (front face) of the board 30, three stacks 36 in
which semiconductor storage devices such as flash
memories are stacked, a microcomputer (QFP) 34, a
driver (QFP) 35 and chip capacitors 32, and there are
20 mounted on the other face (back face) eight stacks 36
in each of which two semiconductor storage devices
such as flash memories are stacked, and chip
capacitors 32. With this construction, it is possible

to provide an electronic device of a small size having

25 a large storage capacity. As a result, it is possible



- 43 to provide an electronic card capable of processing nass

i nformation highly accurately. The thicknesses of the stackéoﬁémﬁﬁézpoé to
1.3 mmat the nmaximum which are substantially equal to those of the 5
QFPs 34 and 35. Although our invention has been specifically described in
conjunction with its Mdes, it should,got be limted thereto but can
naturally be nodified in various mannérs w thout departing fromthe gist 10
thereof. The effects of the representatives of the inventions disclosed
herein will be briefly described in the following. (1) In the resin-sealed
type sem conductor 15 device having the bus-bar Ieads t he signal inner

| ead t he f t f th d d
the e or FRcET6V Eie SR ErheEs ﬁ%&é{‘c”ecra i et 0T e grifaber mmed O
spaci ngs bg&@gqqe §ft'h%El 2ﬂgﬁhm%64¥§¥%%fad%j £0 and portions of the

i nner | eads aré ma nner ose other portions. As a result,

even 11 10 crisu3latbag ‘fo%th'en%t@?:t]@é'?é d% app} i€d 103thR Busthar | eads,

t he thickness o e senlconductor package can be thinned w thout causing
any short - %h&Q%hh behwean a2 tshidhstHaidlaliyehoidi fg vhoes apdehbe bus-bar

| eads. 10 February 2006
5 QFPs 34 and 35.

Although our invention has been specifically
described in conjunction with its Modes, it should not
be limited thereto but can naturally be modified in
various manners without departing from the gist

10 thereof.

The effects of the representatives of the
inventions disclosed herein will be briefly described
in the following.

(1) In the resin-sealed type semiconductor

15 device having the bus-bar leads, the signal inner
leads (the first regions of the inner lead portions)
are so arranged over the major face of the
semiconductor chip as to provide predetermined
spacings between the major face and the inner leads,

20 and portions of the inner leads are made thinner than
those of the other portions. As a resﬁlt, even if no
insulating coating material is applied to the bus-bar
leads, the thickness of the semiconductor package can

be thinned without causing any short-circuit between

25 the signal line bonding wires and the bus-bar leads.



- 44 (2)

| eads, even if the seniconductor package is thinned, a propet

In the resin-sealed type sem conductor device haviqggt

elsuay 2ahe e

he bus- bar

can be ensured by sandw ching the insulating filmb5 between the nmgjor face
of the sem conductor chip and the inner |ead portions to provide
predeterm ned spacings. As a result, gge el ectric characteristic
achi eved by the proper capacitance of the resin-sealed type sem
device. 10 (3) In the resin-seal ed type sem conductor device havi
bus-bar | eads, even if the sem conductor package is thinned, it

to ensure a proper thickness for the sealer over the major facd

sem conduct or chle of ;,he 15 semicend “B@ﬁg&&9§35“ ué{b#he re
| ea

type senlconducté deV|ce havi ng the

even If the

sem CO”dUCtQévPﬁékﬂ%lhgeEHb”BGQ bElBel%BB%r 2Rl Quercpeseal ers of

senm conductor c

I'p can bal anced by 20 brlnglng the projections

s can be
conduct or
ing the

i s possible
of the

si n-seal ed

t he
of the

out er |eadsséﬂ@@.@ﬁdﬁ@to%hﬁaéﬁaggab.sp‘ﬂhtlhﬁ@dl ,Nat g ofdreddyut idfadde t hi ckness

of the sem conductor package

aresult, it is possible to pre

war page whi éinnbghénsthedwbgeshadwiatsiad hyet Hesdilfaftamendelim t he

coefficients of 25 thermal expansion of the sem conductor package.

February 2006tween the major face of the semiconductor chip and

10

15

20

25

the inner lead portions to provide predetermined
spacings. As a result, the electric characteristics
can be achieved by the proper capacitance of the
resin-sealed type semiconductor device.

(3) In the resin-sealed type semiconductor
device having the bus-bar leads, even if the
semiconductor package is thinned, it is possible to
ensure a proper thickness for the sealer over the
major face of the semiconductor chip of the
semiconductor package.

(4) In the resin-sealed type semiconductor
device having the bus-bar leads, even if the
semiconductor package is thinned, the upper and lower
sealers of the semiconductor chip can be balanced by
bringing the projections of the outer leads closer to
the central portion in the direction of the thickness
of the semiconductor package. As a result, it is
possible to prevent warpadge which might otherwise be
caused by the difference in the coefficients of

thermal expansion of the semiconductor package.

vent

10



- 45 (5) In the resin-sealed type sem conductor device having the bus-bar
| eads, the signal inner leads (the first regions of the innk}Fehaaaty 2006
portions) are so arranged over the major face of the semi 5 conductor chip
as to provide predeterm ned spaci ngs between the major face and the inner

|l eads, and only the bus-bar leads argcdirectly fixed to the major face of
the sem conductor chip with adhesive. As a result, the nmanufacture steps
and cost can be reduced 10 correspondingly to the disuse of the insulating
film (6) In the resin-seal ed type sem conductor device not having bus-bar
| eads, the signal inner |eads are so arranged over the major face of the

sem conductor chip as_to provide predeterm ned 15 spagci ngs between the nmgjor
face and the inhé? |i8d§?g afigitRes FPi5H§ebFeWHéxﬁHﬁ§$gFéads are nade

thinner thap, {hase, of the, obber, poriLogs apdofiyed at dhely | eading end

portions to thé najor fa m conductor “CHRIi'p "t hrough the insul ating

film Thi Sli%t?s el epidde JOSMLALT 87 BREVERRCLTE a@MpeaRdualay chip and.

t he | eads. e resin- l'ed type sem conductor ~ device not having
bus-bar | epds, s&verrddgddeoveent sengdusber rraekage tihe tkimined, a proper

capaci tance 25 can be ensured by interposing the insulating film 10 February
2006 s conductor chip as to provide predetermined spacings

between the major face and the inner leads, and only
the bus-bar leads are directly fixed to the major face
of the semiconductor chip with adhesive. As a result,
the manufacture steps and cost can be reduced

10 correspondingly to the disuse of the insulating film.

(6) In the resin-sealed type semiconductor

device not having bus-bar leads, the signal inner
leads are so arranged over the major face of the
semiconductor chip as to provide predetermined

15 spacings between the major face and the inner leads,
and the portions of the inner leads are made thinner
than those of the other portions and fixed at their
leading end portions to the major face of the
semiconductor chip through the insulating film. This

20 ensures the insulation between the semiconductor chip
and the leads.

(7) In the resin-sealed type semiconductor

device not having bus-~bar leads, even if the

semiconductor package is thinned, a proper capacitance

25 can be ensured by interposing the insulating film



- 46 between the major face of the sem conductor chip and the inner |ead
portions to provide predeterm ned spacings. As a result, thel®Feuaryg006
characteristics can be achieved by the proper capacitance of the 5
resin-seal ed type sem conductor device. As a result, the manufacture steps
and cost can be reduced correspondinghy to the disuse of the insulating
film (8) In the resin-seal ed type sem conductor device not having bus-bar
| eads, even if the 10 sem conductor package is thinned, it is possible to
ensure a proper thickness for the sealer over the mmjor face of the

sem conductor chip of the sem conductor package. (9) in the resin-sealed
type sem copdugten thé flaybeernet bavihe bufiibandueads, chlie @meret ermi ned

spaci ngs are provided not by interposing the insulating film between the
maj or face ohet heneseleadngductapnehitp pmdvilde poedetleeadnedrti ons, and only
the I eading end portions of the inner |lead 20 portions are fixed to the
maj or face spathegsserATondueswit chilpe delectyic wharadhesigglcBowever, the
upper nost |ayer of the major face of the sem conductor chip is the
i nsul ati ng €ennPeapabievefl b¥nshei REOPRE FABAFALRBASHOIWESS t he
sem conductor chip 25 and the |eads. As a result, the nanufac&ure steps and
10 Febr%aryr?@BB‘sealed type semlconductor device. As a result,
the manufacture steps and cost can be reduced
correspondingly to the disuse of the insulating film.
(8) In the resin-sealed type semiconductor
device not having bus-bar leads, even if the
10 sémiconductor package is thinned, it 1is possible to
ensure a proper thickness for the sealer over the
major face of the semiconductor chip of the
semiconductor package.
(9) In the resin-sealed type semiconductor
15 device not having bus-bar leads, the predetermined
spacings are provided not by interposing the
insulating film between the major face of the
semiconductor chip and the inner lead portions, and
only the leading end portions of the inner lead
20 portions are fixed to the major face of the
semiconductor chip directly with adhesive. However,
the uppermost layer of the major face of the
semiconductor chip is the insulating film capable of

ensuring the insulation between the semiconductor chip

25 and the leads. As a result, the manufacture steps and



- 47 cost can be reduced correspondingly to the disuse of the bus-bar

| eads and the insulating film 10 February 2006 48 WHAT | S CUAIRBDaG2006. A
sem conductor device conprising: (1) a first sem conductor package and a
second a sem conductor package, each of said first and second sem conduct or
packages having: a sem conductor chjp.;ncluding a nenory circuit and a
plurality of external term nals fornedgoﬁ'a maj or surface of said

sem conductor chip; a plurality of |eads each having a inner |ead and an
outer lead fornmed integrally with said inner |ead, each of said inner

| eads having a first portion arranged over said nmajor surface, a second

port i on ar £809Sa nLNEAUEEN 33D SUHLANAPLA O Py 200 oot op portion

at a boundary of sai I'rst and $séco s cf "sard 1 nner lead, a

thi ckness ofospid_bhkste ggt%ﬂg @heSaid Jeing | being thinner than that
of said second portion of =Laid inner lead 1n a thickness direction of said
sem conduct or chin: bonding wires electrically connecting said external
terminals wth said inner |eads respectively; a resin nenber sealing said
sem conductor chip, said inner |eads and said bonding wires; and (2) a
nounting substrate having a plurality of wiring layers; wherein said first
sem conduct or package i s nounted on one



surface of said nounting substrate and said outer |eads of said first

sem conduct or package are electrically connected with ones &9 Fepgy 2006
plurality of said wiring |ayers, and wherein said second sem conduct or
package stacked on said firs: sem conductor package and said outer |eads of
said second sem conductor package are electrically connected with said
outer leads of said firs;. sem condudt-er package respectively. 10 February
2006 -49 2. A sem conductor device according to claim', further conprising
a qua%&ﬁjﬁlgeiéqgﬁ?piylng a sem conductor chip for a mcro processor

i nner s formed integrally wth said inner |eads and a
resin nenber sealing said senlconguctor chip for said mcro processor and
i nner | eads, lher dt n° ¥ PRI FF %éi%a@%mPElnﬁGﬁted on said one surface
of said Pﬂuné'ﬁﬂv§ﬂb§éﬁ§&8néﬂé s2i gdaoukgk aﬁad% %fecssafcﬂ aQ%%lfdoa{du@@skage
are electrically connected with anot her "ones of said plurality of said
wnwﬂﬁf$ﬁ¥br§3Qh A sem @ondbet orNdevfeendcesndicagiusteraiPAcXz9esherei n a

t ot i ckness of a stacked. structure including said first and second

senlconddttor package is | ess than a thickness of said quad flat package.
a samiconductor chip including a memory circuit and a

plurality of external terminals formed on = méjor suriace of said
semiconductor chip:

a plurality of leads each having a inner lead and an outer
lead formed integrally with said inner lead, each of said inner
leeds having a first portion s-ranged over szid mejor suriace, a

semiconductor chip and

\H
-
0.

second pertion arranged a2t the out cf s

znd second portions_  of

;
n
!

.z step portion &t a boundary of said ii
said inner lead, a thickness of sa2id first portion of said inner
lead being thinner.than that of said second vortion of sazid inner
lead in 2z thickness direction oI szid semiconductio:r chip:

bonding wires electrically connecting =sazid externzl terminzls
with sezid inner leads ¢

&2 resin member seali s2id semiconductor chip, said inner
lezads and said bonding wires; ana

(2) 2 mounting substrate having a plurality of wiring layers;

wherein said first semiconductor package is mounted on one
surface of said mcunting substrazte and szid outer leads of said
first semiconductor package are electrically connected with cnes
of szid plur=2lity of said wiring layers, and

wherein szid seccnd semiconductor package stacked on szid

()

irst semiconductor package znd szid outer leads of s2id sz2cond

semiconductor package zre e1ect*1ccilv connected with szid outer

ezds of saild first semiconductor package respectively.

1
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-49 -

2. Lk semiconductor device according to cizim 1,
Zurtner comprising a gued £lat package having a2 semiconductor chip
fcr 2 micro processor, inner leads, outer lszds formed integrally
with.said inper leads and 2 resin member sealing said
semiconductor chip Icr said micro processor znd inner leads,

wherein said quad flat package is mounted on said one surface

of said mounting substrate znd seaid outer leads of said quad flat
pa:kage'are electrically connected with znother ones of said
plurality cf said wiring layers.

3. A semiconductcr device zccording to claim,_27
wherein a total thickness of 2 stacked structure including szid
first and second semicencudtor package is less than a thickness of

said gusd flat pzackage.



