;| moe3ebbdv$6ZT Sem conductor Device 5 The pr on relates to a
resi n-seal ed type sem conductor device of an Lcmmmm wﬂm @hl p) ture
and, nore particularly, to a technique which 10 is

to a thin small-sized sem conductor package of aT Eﬁ’(Thln Snal tI|ne
Package) structure or the like. A resigp-sealed type sem conductor device of
an LOC structure of the prior art conprises, as § ig. 22 (see
Japanese Patent Laid-Qpen No. 2-246125/ 1990), fJMMMW"mm"”m sem conductor
chip 1 including a circuit and a plurality of externq rmnals for

over a mmjor face of a sem conductor substrate, plura ty of | eads each

i ncluding an inner |ead 2@ poRiticon Arhaviang ithieemny Leads 3Al1 havi ng si gnal
inner leads (a first region) and a common inner |ead for supplying a power
voltage and an earth voltage (a second region: hereinafter referred to as
the bus-bar | eads or fixed potential |eads) 3Az, and an outer |ead 25
portion 3B Tl fEhyr VENTNON the inner |ead - 2 portions 3A
bonding wires 5 for electrically connecting the external termnals (pads)
and the signal i9eRiCPRAYSTBAIDGNHE he bus-bar | eads 3A~ of the . _ . inner
lead portions 3A respectively, and a sealer 2A 5 for sealing the

seni comduct or chip 1, the i nner Iead portions 3A and the beonding wires 5.
The signal J, -bar | eads 3Az are arranged over the
maj or face @ 1 through an insulating film4, and

the bus-bar 'eadfhéﬁéégnéolﬁééﬁﬁ&?xﬁ sépstanti gl hyrbpipasah gl with the

najor face of the sem conduct or
type semiconductor device of an LOC (Lead On Chip)

structure and, more particularly, to a technigque 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 in

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



Here will be described the itens which have not 15 been disclosed in the
publicly-known docunent (Japanese Patent Laid-COpen No. 2-246125/1990) and
have been investigated by the present inventor. Wen a resin-seal ed type
sem conductor device of an LoC structure, as shown in Fig. 22, is applied
as 20 it is to a thin small-sized sem gonductor package (TSOP), as shown in
Figs. 23 and 24(a), the entire package becones thin (e. g., 1.0 mm, so
that the resin over the inner |eads 3Al accordingly beconmes as thin as
0.195 mm This nmakes it necessary to set the |oop 25 heights of the wires 5
at small val ues. However, the bonding wires 5 and the bus-bar | eads 3Az

of the signlrtMdms MY KON Bed, wipeS| NIf6H0El e€tFebhl 1yand thereby making
it difficult to thin the resin. Wen the wire | oop hengts nmust be

suppr essed dandent £nd ested sexeeroal rtyamieal Hat padsinanbatheg coati ng
material 20 is applied to the bus-bar |eads 3A2 is needed. Here will be
descri bed tshiggrscheimter ooads rikt iaod d¢heFibps 23 Y deaaps pdanofi eweof a . .
resin-seal ed type 10 sem conductor device of a TSOP structure) and Fig. 24
(a section g leabmortions t3dfrespechiyelyn anflsar espraesedhed type

sem conduct or device of the TSOP structure, to a face of a sem conductor
substr &t e dfOh &M EHhRE FERIFPPAUTHRT eFRdPt &r EBPeiPBALt 4289 the 15
"maj or face of the sem conductar chip 1") where a circuit and a plurality
of exter nalpcfret'rlrﬁ’}"r:‘al‘fA £ f%??‘ré&?n(g]h‘g%r“’)@%ﬂ %Or ??rb%ss%ﬁp%ﬁi PH$hel ude a
plurality of_.sj Lne.knn | angd, t b |ea A2 havi ng

i nsul ati ngqceoa;ci]g%ln%bgr |1-'<'I1;Iré %E)xsz%%g;&%%édg ?%"t%g?r g%g%@ﬂegaggse%are fixed

t hrough thecﬂe_n%lféf' Neadd | 8% 4end F@eﬁmd&@@érpeﬁibomstﬁéoapg %He out er

|l ead portions 3B Torned integrally with the former”constitu eads 3. As
shown in Figsultay £4Amthe sndnghe | bie-Bori Degds| eadsaxdAl and the
bus-bar | eads 3A2, having the

10 arranged substantially in parallel with the major face

of the semiconductor chip 1.

SUMMARY OF THE TNVENTION
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-sealed 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



- 4 insulating coating material 20 applied to their upper faces, of the
inner lead portions 3A are arranged over the major face of the

sem conductor chip 1 through the insulating film4, and the bus-bar |eads
3A2 are 5 arranged substantially in parallel with the major face of the

sem conductor chip 1. The plurality ofysignal inner |eads 3Al, the busbar

| eads 3A2 and the sem conductor chip 1 are electrically connected through
the bonding wires 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 |leads) 3C and the outer |ead portions 3B fromthe
llead frame. pbpganfhi/Dreses | 55k 2ede SOl COALULEQEs Paskage {18 a 15 TSOP
structure) having been investigated by the present 1nventor, the nold resin
2A over thessgAhlonddes ohaghedndats, tbadsing showe chrEugtr,240d), there

ari se problens of appearance defect in which the bonding wwres 5 such as Au
wires are stkaréehyomgkifgoit 28ifhicuppetofelteénotheheepavkadgéhemnd of
exposure of the wire thenselves to the outside. If this thickness is nade
further smatherwire hbopth@ighwtsymust bBeoswprbressgd 2a(bPW the probl ens of
appearance defect and the wire exposure are nore, critical. 25 Another
probl et i s 18%ELlRhed FPRUFBYINFRsRARt MR 1NSukatipg| FAGTHBEY) 2A over the

maj or face of the_sem conductor chip is thinned racks.,gccur thereby
det eri or at i‘ﬂ@t?ﬁéafeﬂ) abt | ?E’@/.&?&.tﬁ?n}c%‘? RS T aro‘ﬁg?thng 1% 1 oops, as
shown in 5 g%gde§4(c), it is conceivable to disuse the insulating tape 4
and to fix the srgnal inner |eads 3A1 and the bus-bar |eads 3A2 to the

maj or face of thgesem;coNdyet @6s6hibed €heeséh¥midtib adhesiveribh the
di stances (spacings) between the major face of the 10 sem conductor chip 1

and the sigoalrignezs| eadsopAlldecoiew shibrd , réoveveealeletppeasitic
capaci tance between the major face of the sem conductor chip 1 and the
si gnalld nnesemicoisddAtor ideebsesof o2 reseR stpuobhize)tand Fhg-ekéctric
characteristics are 15 deteriorated. An object of the inventionis to

provi de a t EhFRGuEPRHEAR SFSeME it RREThePEhiGonddiet orIhaekEe wit hout

detori or at | 0g. Lhe el pEL 45, SNeL AL ST S 63 0205 8000 petn@Phgsh O the

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



t echni que capabl e of suppressing the parasitic capacitance between the
maj or face of the sem conductor chip and the | eads even if the

sem conduct or package is thinned. 25 Another object of the inventionis to
provide a - 6 technique capable of ensuring a proper thickness of the
seal er over the sem conductor chip of 4he sem conductor package even if the
entire thickness of the sem conductor package is reduced. 5 Another object
of the invention is to provide a technique capable of bal ancing the
guantities of the upper and | ower sealers of the sem conductor chip even if

the entire thickness of the sem conductor package is reduced. 10 The
foregoi ng amF BiHeNHHFRE AR IRRALL f 4t BPRL1IEE EReTPBFENEPBRIW || becone
apparent fromthe follown descri&tion to be_pmade with refsrence to the

acconpanyi g drawi éfh%]l %Fi%ﬁ% t?%ﬂgl?ﬁﬁb%Aq?§8I6§58nﬂ8 e the 15
representa%hxgd%QQ§r Aée*%%t¥ﬁé”4éhf%ﬁmﬁﬁé§§$ %ﬁ}%h?ngﬁkéﬁﬁkngheil) A

sem conductor Ce conprises a sem conduc g aCircuit and

a plural ity ff, extainat; fery nals s ONEE PelBLOBAS of a 20
u i. ?lty 0 %ﬁ f%ﬁ%ﬁ

sem conductor substrate, a p1ura eads ea inc g an inner |ead
portior anc Ak e sieathPOrdinn {PrpReal DEeoathythet RaljBe ikRper | ead

portions, bonding wires electrically connecting the external term nals and
the inner logadtH®rdemitsordudespeastiippel y, and a sealing body for sealing the
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 leads (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 inventor, 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



sem conductor chip, the inner |ead portions and the bonding wres, wherein
the inner | ead portions are arranged over the major face of the

sem conductor chip at predeterm ned spaci ngs between the major face and 5
the inner |eads, and the portions of the inner |eads arranged over the

maj or face are thinner than the other gortions of the inner leads. (2) In a
resi n-seal ed type sem conductor device of the aforenentioned invention (1),
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

maj or face of the sem conductor chip through an insulating film (3) In a
resi n- seal etkdipry PyooPAIGver dgld am jbr daddefaftdrenenti oned i nvention
(1), the portions, arranged over the major face of the sem conductor chip,
of the i nnevenligamhduarttdmomh igr 6 sf itheachraed ,t eiacKseadiquyr erfteyalyyt i ons to the
maj or face of the sem conductor chip directly with adhesive. 20 (4) A

sem conductdstefedrad insnphies e ld adddildanduct or chip including a circuit and
a plurality of external terminals formed over a major face of a

sem conduct or sulBStYERSEE, &P pAWeH itRE SfLiRaARORAECHAS ihUSR ndP an i nner | ead
portion hayj.n first .region, 25.and.an . nner_ |ead.poriion having a second
r egi ongand\%llgg‘ g“ca?rf Oll}[g'lﬁ ICORE SHIARSh For d‘ﬁ%&e*g% a’tﬁ)ﬁvﬁ H9 he inner

| ead porti (r)crsgfpé)qnggnr}p £ ﬁ%ﬁ]etlh%(:tsrii aly! &ncn(g}ng_fcé%%g e 64t gg%al term nal s

and the fi regi ons an e seco regi ons I'iner | portions 5

respectivelphs -3 a Rl 13 POdYnEOha$62! kREet Be €8BI conductor chip, the
inner | ead portions and thé bonding wires, wherein the first regions and

t he second seagicongivaftdhehiphar die’dtper bWians aleesdiveangaed aner the naj or
face of the sem conductor chip, wherein 10 the first regions of the inner

| ead porti olistanses r(@pged ngts )p bedeteenithed Mot i aifvtdre t he maj or face
and the inner |eads, wherein the portions of the inner |eads arranged over
t he mdfor PEIECANEUGHTNENiPhdn aNiFe tHENSLIRGY G183 i Hher | eads, and

15 wherein the innﬁ)rg | eads arrang over tt}%.maj or face are fixed at their

| eadi ng end®SEMS GRS PRYSYEFar TEc @A SERRGIIRATT chip through an
7t e S KA PSS LMl Sem Aoty SPfe 20 of the
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 if the

semiconductor package is thinned.

25 Another object of the invention is to provide a



chip is rectangul ar, the second regions of the inner |ead portions have
portions arranged substantially in parallel with the |long sides of the

sem conductor chip, and the parallel-arranged portions are arranged 25

bet ween the external termnals and the leading end _ g _ portions of the
inner |eads. (6) A sem conductor devicg conprises a sem conductor chip
including a circuit and a plurality of external termnals forned over a
maj or face of a 5 sem conductor substrate, a plurality of |eads each
including an inner |ead portion having a first region, and an inner |ead
portion having a second region and an outer lead portion forned integrally
with the inner lead portions, bonding wre rl npgecting 10 the
ext er nal tererﬁhr?allqsuear?fpﬁbgf% iorégté}%e%?lon aaﬁofégﬁée?} séerggén ?ée:%ic?)ﬁs of the

[ nner | ead s (4N T GARACUINE | don A SRR I Dagly ER sealing the

sem conductor chip, the 1 nner |ead portions andl he bonding wires, wherein
the first rﬂli%ﬁ&dﬁ%é&ég;@@%ﬁ%mcénﬁr@elmfékﬂx@@ﬂ_@@rtl ons are
arranged over the mmjor face of the sem conductor chip, wherein the first
regi ons of dre semifor@ast qrorddaeyaaris afgdanrgetl. at predet er mi ned spaci ngs
between the major face and the inner |eads, and wherein the portions of 20
the inder | eads mioEgedvieart tdfe tieg cinferteiam eis htanprovhda &he ot her
portions of the inner |eads and are not fixed at their |eading end portions
to the maj dredhidaus qambl@ichmplantinhithe (@anklbhieeseh-5Ral ed type

sem conductor device 25 of the aforenentioned i nvention (4) or (6), the
st PP e Gk REA YRR Tod AT L AP | BUR wher eas

t he second reqi.ons gr.e fixed potential_.le : = 1L CON tor device
conpri ses altgg:rlrllecoer{%t}%teor%c%kg’%sn%Iouféilitnrlge 25%%% og%c%%%e%‘eg) %@ﬁ‘??gand 5 a
plurality ofs edfidd, termnals fornmed over a nmajor face of the

sem conductor chip, a plurality of |eads each including an inner |ead
portiqQm and an OpHe&rfd:aagb 10§ tarh JHeEchh féegs ahhd Mmobbve1t he inner | ead
portions, portions of the inner |ead portions being 10 arranged over the
maj or face ffathheesserfi doved uigtvem tcivinp vaiidl dlesime cappayremnntécoed to t he
correspondi ng external termnals, and a resin nmenber for sealing the inner

| ead porti gl dolklewiniqdgsasinfiqredds hdadr wEr coRtieEeRFecEPp, wherein
the inner | adrﬁportions 15 each include a first surface on the major face

si de of thé CARRERO T 155" & Fecond surface on the opposite side to
the first surfagg, @nagn'dfﬂerﬂfj{é%&o%@c’éétdfé@f’o@é@r?épgi | Pheface of the

sem conduct or chip, a second portion Torned integrally wth 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
includiﬂg 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



20 first portion and positioned outside the major face of the sem conductor
chip, wherein the first portions of the inner |ead portions are nade

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

sem conductor chip, and wherein the first surfaces of 25 the first portions
of the inner lead portions are nore - 7spaced fromthe sem conductor chip
in the thickness direction of the sem conductor chip than the first
surfaces of the second portions of the inner |ead portions. 5 (9) In a
resin-seal ed type sem conductor device of the aforenentioned invention (8),
the first portions of the inner |ead portions are bonded to the major face

Cesi n-soal SETyREResl RRid 0 e Rl A Whecddls, hd o nven

resin-seal e orenention i nvention (8),

the first RHdORF WAfrddle WHiIin @3k BYHdONS R sk to-d he nejor face
of the sem conductor chip through adhesive. (11) In a resin-seal ed type

sem conductair AR &vEY ahel fe jafroremrnidongt isueiidmiud®dr digp i nner -] ead
portions and'the correspondi ng external term nals are connected through
wires. (12t preedersnmiswed agbatoyimeyss datoeetudthe ndejdcef afe tdred

af orenenti oned invention (11), the plurality of 20 | eads include signal

| eads &nd fuibeednFetredisaals /| @ads theh@arniens @fd g tinger ofeadse fi xed
potential |leads are partially arranged over the major face of the

seni conductBEiadraes p¥eredhe Fé Iprudace RI6F tdindafalthadt il s of the

kf?g;ng en%%h%g %%%t&%%%ro%e%%ezgn%%&tﬁ%g%sqf the signal |eads, and the

(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



- 12 electrically connecting the inner |ead portions of the signal |eads
and the corresponding external termnals are so arranged as to cross over
portions of the inner |ead portions of the fixed potential leads. 5 (13) A
sem conduct or device conprises a sem conductor chip including an integrated
circuit and a plurality of external tgmnals formed 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'o the

corr eSpond%H%S’éE?T fab 4t Eégyﬂgl&f FB%@Hggn\MeEﬁ%’lely féwglgéllih%"ti‘?mé'ﬁa' | eads

each includi'ng an’inner I'on "and" an “out portion forned
integral Iy, uhhhpbbeibRaepohfatdgPRikkanel ehe sicanary, lc%aﬂa&ctritd%gns bei ng
partially arranged over the major face of the sem conductor chip and

el ectrical tecenneehad terhhfa28 eaHr enpoFdirza @elg@ond ey gl s, and a
resin menber' for sealing the inner |ead portions of the plurality of signal

| eads, thesknbed kegdoper bifonheofinhke fliesed ppattdmnisal | eads, and the
sem conductor chip, wherein the inner |ead portions of the signal |eads
each 25 i nckadecaivelyt sndf aceedhingebpdyofofraseadiidg dthe he - 13
sem conductor .chip, a second surface on the opposite side to the first
surface, aSPMASPNBBFEPENCR6BKt tBRedNBREr 1ERE FPRTSLOPEcETSt R

sem conductor .chip, .and a second rtion fornmed integrally with the first 5
portions a 8“86§9t?6ﬁ§ﬁ’oUF§Fﬁéntg enﬁﬂEth§@8¥8Pstﬁgdgéﬁ¥%onductor chi p,
wherein th LSt AN he_j AN f ' | | ead
are mde tRCEaDE FRIEOPReOSashRatphRE: bt RoRRAo atne e A fon of The

Se”iPO”dUCBGErCEhE,m&@@kekﬁcbhéffkhétséﬂi%%hh@%%%roEﬂwﬂE1WHé¥eﬂH"ti0n5 of
the inner lead portions the signal |eads are nore spaced fromthe

sem cpoducthe €hirpti peghonshogkonesidneeclliead @britiensemireonduct or chip
than the first surfaces of the second portions of the inner |ead portions,
wher ei n 15arhengadeat| paddpoerinénsdofpehdniisx bettpeeenttingl magads are
partially arranged over the nmgjor face of the sem conductor_ chip between

t he | eadi n§2€Rdangf thBelPRAEr 1Pada  pHPLrsaAd shet POISiighsl Afedd® and t he
plurality of ext | ead portions of

_ _rngl terginals and erei.n_t ecinner % (
Phe. 11 xetl SBPERt LAROP cARESAPE pRVEFarPg BRI ARGAG FORER (AR hi cknoos
Cor £ one o PERLERBOBLAGPUELRSo Byl UAR Lhpcleaditg et of (e Liner 1 ead
devi ces 25 QhetBenatpeerBAkroneddsnyerhhged( Ikr fthe maRT IRk
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



- 14 portions of the fixed potential |eads are partially bonded to the
maj or face of the sem conductor chip with adhesive, and the inner |ead
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 aforenentigned invention (13), the inner |ead
portions of the signal |eads are bonded at their | eading ends to the major
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 portions of the

si gnal Iea&g?gggoﬂgeofog}géafﬁg{@} nggxgernal termnals 15 are so arranged as

to cross o portions o e 1Tnner lead portions of the fixed potenti al
leads. (17) A sepi¢ongugiptcS84hELoEOHBYEIEESCcEmpeREEaNduUCt or chip including
an integrated circuit and a plurality of external termnals fornmed over a
maj or 20 f agcem Dfondiects@mM Aol ETuding.a acteiat i 4¥d 04 plgpalitgads each

i ncluding aninner lead portion and an outer |ead portion formed integrally
wi th the i nmerexeachabriemnisalorfoxmsd afveihen imapor | fadepoftaons bei ng
arranged over the major face of the 25 sem conductor chip and electrically
connectded t®emigonductdy sIgrFEHAWi nPlexmakity @frheads seabhough wires
fixed potential |eads each including an inner |ead portion and an outer

| ead porti oPFHIHERE i3 SgiRRT VL 8R9 PR TRV IRAR pbEE$BNECILPR! i nner | ead
portions bein

9 5 partiall rranged qver. the major_face of the

seni conductBtE Gt p- T ell%accflrﬁocra ]p gb"‘h‘fferbq T D7 FR8p3AGi ng ext er nal
term nal s, ' . for ' ' r rt] of the
plurality o%pg?lgtn%ﬁesj;%ad , J“egrlpnfner dean%l%%ﬁél 0 V(")Jf&?gré}q%i yé‘gg’fsto
potential |eas, padidlde, SRASHE UL s @lldbt ML El P éé‘ﬁnéé‘f‘fﬁg' ead
portions of the signal |eads each includes a first 'surface on the mgjor

face diode dfhe hextserm adortdirtioral=hignd asechixrbts wrégten®nahdetppposi t e si de
to the first surface, a first portion positioned 15 over the major face of
the seni comiRrangd xedignsamf hecomepdraddrpdntiensintegral ly with the
first portion and positioned outside the major face of the sem conductor
chip, wher &SPREFFIGI G iDREPFLIRKPIHhfOT SRAVHRII BRS of the signal

| ead de 20 1 hj t:han th tions, in the thick
i roct | on GETHENHRONEETGr I - or i (e T198 D07 (1ohs of i he

oot oo P Rl [ S| e e damdloqariag | Lons (o be
of thasi nneJedgall fyildnene OftHd e fighalead 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



- is leads other than the | eading end portions are nore spaced fromthe
sem conductor chip in the thickness direction of the 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 |eads are arranged |ower in thggthickness 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
maj or face of the sem conductor chip between the | eading end portions of
the first peglibARs ¢’ thBeihAeer 1k8ad pRHlicARS ae QY19NAadseads and the
plurality of “15 external term nals, and wherein the inner |ead portions of
the fixed palkerbisakhkeadsoane reahibingl lay earriaRge dt@myialn tidwist.hi ckness
direction of the sem conductor chip than the first portions of the inner

| ead portions of(8t)he Asisgnalcdreiants ot hisyv itdearcdnlper X34 eadi ng end portions.
(18) In a resin-seal ed type sem conductor device of the aforenentioned

i nvention Eemicopduritonscofipt haciluddng @ad ipdegirertedofc itnen ifti »aed pot enti a
| eads and the_| eading end portions of the_inner |ead portions of 25 the

si gnal 91 ea@sPar&2parde8it 6XtRENRR] sLTFAAS16f foF@ed OVEZ a&@@Induct or chip

wi t h adhesi_ve. g%9£ In_a nesig-s al ed. t.ype _semni conductor, device of the
af or enent | GAEE PRVERE! BAMEEINC ERE W PP conRalird Whe | eSS ead por ti ons
of the sigpgly Eﬁgiuﬁiﬁgdakhﬁ GaLr %%g%”gb%i%’ﬁt %ﬁ'&a' ot YdPAhs .y € so
arranged as to Cross oveér pOFFIOﬂS of tRe i nner ea& po#ﬁlons of the fixed

potential beadsonl@oFidd inkeqRa3tewaiinC theP ipn@? Micdy show ng the
construction of a reS|n-seaIe8 typé sem conductor device of Mdde 1 of the

i nvention; pbir§iodsi Sparseehsopfothan iassenllicad port iehsFibgin 15 Fig. 3 is
a schematic top plan view showi ng the construction of a resin-sealed type
sem cbbhductoradgeicevet thdem2jot fheei nfethieosemBicpndhctora oddgt i on of an
essential part taken along line A- A of Fig. 3; )
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



20 Fig. 5 is a section of an enlarged view of a part enclosed by a circle M
showmn in Fig. 4, Fig. 6 is a section of an essential part taken along |ine
B- B of Fig. 3; Fig. 7 is a diagramfor explaining a nethod of 25 bondi ng
wires to signal line inner |eads; - 18 Fig. 8 is a diagramfor
expl ai ni ng anot her method of bonding yyres to signal line inner |eads; Fig.
9 is a schematic top plan view show ng the construction of a resin-seal ed
type sem conductor 5 device of Mbde 3 of the invention; Fig. 10 is a
section of an essential part of Fig. 9; Fig. 11 is a schematic top plan
vi ew showi ng the construction of a resin-seal ed type seniconductor 10
devi ce of Mbde é g thg invention cti an essentla
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part of Fi §P2%¥ & §eﬂl§8ﬂgﬁﬁ%gﬁ Fﬁbppﬁgn%gleﬁ §ﬁ
constructlggrggﬁgoﬁeégntﬁgaggﬂl%xggug chgﬂggckﬁ nl2ndeViGE ¢ Of Nbde 5 of

t he i nventon a sectron o an es A par t taken along line A

- A of Fi sur%§ceEl g¢ Lhe §e@oﬁ8cgbgeleﬁsaefe§ﬁ%n5hﬁlerp§retadt aken al ong Iine
B- B of Fig. 13; 20 Fig. i agram showi ng a region H where the

back facespgttibgsinner |ead portions are half-etched; Fig. 17 is a diagram
show ng the shape of one of the external |eads (outer leads); Fig. 18 is a
schemadic top pllan vieawashewsiingskhéed 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 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 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



25 construction of a nodule of a sem conductor storage - 19 device of
Mode 6 of the invention; Fig. 19 is a side elevation of Fig. 18; Fig. 20 is
a schematic top plan view showing the w construction of an 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 -sqkenmatic perspective view show ng the
entire construction of a resin-sealed type sem conductor device of an LOC
10 structure of the prior art; Fig. 23 is a schematic top plan view show ng
a construction of a resin-sealed type sem conductor device of a TSCOP
structure having been investigated by us; and 15 Fig. 24 is a section of an

essenti al rt of. Fi.g. 23. The.inventiaon w.ll. be, descr. bed | etail in 20
connect i onB egﬁrilfgiggdggnﬁegﬁlpgf erhgné'émte tlheeada coo‘?%‘ﬁé? A nogpdtﬁ’éavm ngs.

Thr oughout <3haigednavipaschar BtRaLNg ie e ofc dhp daent fon.  the

portions havi'ng identical functions a esi‘gnat ed ! entlca
reference 23eNdBehgrangdfdakhel’ cireRealed dgsiit P Mdte Biner 20 -

om tted.

lead portions of the fixed potential leads.

5 (13) A semiconductor device comprises a
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 seafing 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



(Mbde 1) Fig. 1 is a schematic top plan view showi ng the construction of a
resi n-seal ed type sem conductor 5 device of Mbde 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 esgential part taken along line C- C
10 of Fig. 1. Throughout all the nodes (enbodi nents) of the invention, the
sem conductor chip is sealed in a resin-seal ed type package of TSOP
structure. The resin-seal ed type package of this kind adopts an LOC 15
(Lead On Chip) structure in which inner |ead portions 3A are arranged over

2 ect angulap38HLARRONCERL LCNLD sicfh SN ol Gyl opllie faurer | ead

portions 3R%are“rn egral dtPr héi £ one “en th outeér i ons 3B

Si gnal s apP'ih%dagotBQ k@fsefgggfaeac}_ ROl QRS 3B +GRH ?’désiéi% df standards

i ndi vi dual I'y and the outer portions 3B are correspondi ngly nunbered.

In Fig. 1,ctke HBE?ﬁ\aPSfrt kapd efdthe 8ekSbohuEted crand tdim lower |efthand
end is a 16th termnal. The lower righthand end is a 25 17th term nal, and

the upper esegbhHapdrendni fogmddt Antegrallyt eihnahe Ifirsort, the package
of the present TSOP structure has 32 termnals. The 1st, 7th and 16th
term nal s ppetfionst Apdppweitiohedgeutsddeutheagatjioe deeeatdfhgheol t age of 5
volts 5 (V) or 3 volts (V%.of the circuit. The 17th, 27th and 32nd

terni nal s BPBiFBRANREOFeFBiEnCEN@ERPLAgENYs 1580 PRaTHieNSY)RE fide exanpl e.

The i nner | rti.on A h_in
© © igggrpgegdopgrgioggcof tgeugg%haﬁsleads 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



shown in Figs. 1 and 2, a plurality of signal line 10 inner |eads (first
regions) 3Al and two bus-bar | eads (second regions) 3A~. The bus-bar | eads
are leads for feeding the power voltage and the reference voltage to the
sem conductor chip and will also be referred to as the "fixed potenti al

| eads”. 15 The plurality of signal Ligpg Lnner |eads 3Al are extended across
the individual |long sides of the rectangule of the sem conductor chip 1 to
the center side of the sem conductor chip 1. The signal line inner |eads
(the first regions) 20 3A1 are arranged, as shown in Fig. 2, over the major
face (the major face of the sem conductor substrate, over which'the circuit

d I i f ext ..t erm nal f d)_of th ' duct hi
1%t pr oqBPEPHEREAOLp R 4 6% BERA G HF A St 05 Bt ween the

: ; : : 1 i - t i than th
other port PORSE TensPEnRE dFeaac b AT HE sis e Bt ons AL1 of the

thinned _ ySkgnalnkisiel, NR8H h&RAS ndie ffddBipd @i s )o BAle are 5 fixed to-
the major face of the sem conductor chip 1 through an insulating film4, as

shown in Fedgnidlanéabsgare2cphcadd az( @heikhea dawling dirils | B nthend
portions 3All of the plurality of signal line inner |eads 3A1 are 10

i ndi vi Bual ng joanfieckeed ft kheuglemnhiaodidug twr ehip L o bondi ng pads (the
external termnals) | A arrayed at the central portion of the sem conduct or
chip 1. The two (B39- Far d exisigAreaked fiyprecavieondec el cieviee of the
sem conductaor chip 1, as shown in 15 Fig. 1, each include portions 3A21
arranged s@bstift pEPFEMERtISNEN dPVFHNtHOhe 10ng LT thf@%hip 1, and

proj ections 3A22 arranged substantially in parallel w.th the short sides of
Phe) chi p 18R R85 RS EBG BHETAD WEASY ARE DR A O H ar o bonded. - and
20 are nade LRtegr rnz% IJ ale t ; [ 3A1 of the
bus- bar Ieg Lga%g{% @bhé ggojttg%t ;ﬁ\%ﬁg 3 %éa?Jlef ntgcfe ‘Jibﬁ'%lg:g’g wth the portions
3A21 ap a phipakht¥uegh Bhedeken@tied Fa3imi.i ons. These ' projections 3A2 are

fixed with the insulating film 4.

(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



25 The portions 3A21 are so arranged | ow by form ng steps - 23 Das to
be closer to the major face of the chip 1 than the projections 3A22. By the
steps, it is possible to prevent the bus-bars and the wires 5 for the
signal leads fromcontacting. The object of bonding the 5 wires 5 to the
projections 3A22 is to make uniformthe Lengths, bondability and electric
characteristics of the wires. The | eading end portions 3Al1l of the signal

i nner | eads 3Al1 and the bonding pads | A of the sem conductor 10 chip 1, and
t he projections 3A22 forned at the parallel portions 3A21 of the bus-bar

| eads 3A2 and the bonding pads | A of the sem conductor chip 1 are bonded

respectively by the honding wires 5 and are electrically connected. The
seniconducFBFréﬁPan}nﬂh§x §I0fre S BIE ﬁﬂﬁiﬁﬂyﬁﬂ\ %ké;&ﬁ%ding wires 5
are sealed with.a l,d _resin (sealing.bod 2A. A package 2 of this seal ed
TSOP str ucPﬁanitg‘agﬁéﬁggsbfa&g}t ginﬁéugﬁgﬁery%ﬁ olrmeerag‘gea(qg%op&sluop{’porti ng

| eads) 3c e r 1l.ead Ltiign £l | J*fﬁmf n this 20
enbodinent?ggh%%pggg%gnéegng?grgbgl§§§§$£ ?ﬁ%ﬁgﬁiggﬁgj5i agg% but not
bonded wi t hnadhedicwd pbrichenksi keheTh@niersuledld bR A Bihi structure in
whi ch an epoxy or polyimde adhesive is applied to both sides of a base
made of a pabkyiigilde aesiamgedSollee hhedmagowm rfase omycte gold wires. The

- 24 nethod of formng the wires 5 nay be the nail head bondi ng net hod of
t he ul t r aseendcohdugtoamehdpsiaod ledrditng cagtllyodornfiesswedydial thie es nay be
replaced by alum numw res, copper wires or the coated wires which 5 are
prepar ed bfOoESEEPRGILRE SHtraSSd SPIRENRLSw s \§ (I iMESI%R i ng resin.

The -di nrensi_ons of _.the essential portion of the resin seal ed type

T ComauoEgr 8o dasoEhpranner, 1eod. Sstiohs. ot Uih v i 2 (the uni
is 10 mlli I e i.C f _the resin- m conduct or
Llevi ceis bggtsﬁ'gngmr?ﬁtdgt’hté-'wtehilic&%ngeg ?’ﬁget% cfs‘r%zﬂs?%et%/ §‘e§°§a| i ng gody)

over fghe '?BQEnEQQQ RealisONandAthl EQﬁiE%d@th3¥3éﬂiﬁ}“%ﬁé%@fﬁ”mUCtOr chip
1is 0.06 fo 0.11 mm and the 15 thickness of the sealer 2A below the face
opposed tothee iffjee’ lkade poktibassed ehedsdigialclligads ieadh 06 to 0.11 mm
the thickness of the sealer 2A over the crests of the bonding wires 5 is
0. 07 nm or imededeshe diimisfusurdlge P Ghe7 majr Z&xCEhe iidd cikhadee of the
sem conductor chip 1is 0.2 to 0.28 mm the thickness of the portions 3Azl,
arranged oFEMiFRBINEILOX FRLR of ERECHENSYISGHATE & % OPPGFittthe bus- bar

e signal...nner, | eads 3A1,

7006 10538% 507 R TORETL RRERAGEE B TRE T RO HTh G Ao A

15 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

20 thinner than the second portions in the thickness
direction 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

25 portions of the inner lead portions of the signal



- 25 0.05 mm and the thicknesses of the inner |ead portions 3A and the
outer lead portions 3B are individually about 0.125 nmm Next wll be
briefly described the assenbling 5 steps of arranging the inner |ead
portions 3A over the major face of the sem conductor chip 1. Assenbling
Steps Preparing a flat frame which inglgudes the inner |ead portions 3A
having the plurality of signal line 10 inner |eads 3Al and the two bus-bar
| eads 3Az, and the outer lead portions 3B integrated with the inner |ead
portions 3A; : Sticking the insulating tape 4 to the plurality of signal
line inner | eads 3Al1 of the inner |lead 15 portions 3A, and shaping the two
bus-bar | eadsddAotied AHEd RhStRAR g 314 P;%&ﬁi&% ngré hot&ad frame over
the sem conductor chip 1 in such a way that the plurality of signal |ine

i nner | eads pivedrfrax ey ekmictasdudttr idiipyi tvath@Och deignsssles of the
rectangl e of the sem conductor chip 1 and to the center side of the

sem conductdirrecttiipnl qfsathd-igmnicdormhcttd)y cnip :tdt ethe hi srposi ti oni ng,
perform ng a'heat treatnment (at 400C for 1 sec.) so as to bond the 25 nmjor
face of theuwdRcesn@icttdre @ggrnd Aartinng «afl the Pmnex rkeadt hrough t he
insulating tape. Here will be later described the form ng nethod of making

the infer [REZIFLODR z RGHET a3 RISFLIPHT t9bnshofiRner i kR4 | eads

3A1. Th t .0f th | ead b d bef t | tuck. Th
Choul at' ng FERE RS STk SraT RS | F SIS T hel o a5t | ol yi i de
dhesi haw. hi : I i t t I f

her mopl asti ke ARSI |k i WRd SRS il het e P10

adhesi ve has rat Hoeiess &t ahutidhdls MBRASH WM. of ehde resin-seal ed
type sem conduct or device of the TSOP structure shown in Fig. 24(a): the

t hi ckness efidnad nesids adlead thayre tam leadlited adndlegyodeteiows 1. 0 mm the

t hi ckness of the nold resin (the sealing body) 15 over the inner |ead

porti @@ 3AWhergips the G.nnemmjeacheantiickieesst dfhe heixed doteeinigl he seal i ng
body) below the face, opposed to the najor face, of the sem conductor chip
1 is 0.32 hf2dshémenPahtdsd 1ot AaHENAIH Ty Fhe Hea 3%l Fare Fly) 2A over
the crests %f 20 t.he bondi n

i is 0.Q7 : the mini |
2007 miha AEMOENBRS ofc TR AR ANE oSt 172 0 28 the.

1 Chnoes et i ds Rl gl 2 Wo ipdnoladguy) LI chnesses
the thickngsstalonshefi And atiigialf illdddks 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



- 27 1s 0.08 nm In Myde 1, as seen fromFigs. 2 and 24(a), over the major
face of the sem conductor chip 1, there are provi ded predeterm ned spaci ngs
S between the major 5 face and the inner |eads 3A12, which are made thinner
than the other portions of the inner |eads 3A1. As a result, the

sem conduct or package 2 can be made -t hi7n .wi t hout causi ng short-circuit

bet ween the bonding wires 5 of the signal |lines and the bus-bar |eads 3A2,
10 even if an insulating coating naterial 20 is not applied to the bus-bar

| eads 3A21. Since the upper faces of the inner |eads 3A11 to which the

W res are connected can be | owered, noreover, the heights of the wire | oops

can be Iomesregqq_cto d'u%@gi,ecgﬁ% Wt%k %?%sqv 5 the package. The thicknesses
e

of the outér Teads are nade*thicker an the inner leads 3Al 2 in such a way

that a mechani cal; S rgng &éirmaelwgiyrg& é’érﬁf@éﬁd&@é&f%@z e Of the

| eads, as m ght otherw se be caused by an undesired exter orce applied

fromthe 2@ ouind dgRfenche ibaekadavertd dno (UPPorthd ReiMed ght of the
package, whenh the package is surface-nmounted. Consequently, the reliability

of the paclkagmecan nge tiheprioned. lEaen pofrttilomss eni adred uciiqpralpaokade 2 1S nade
thin, 25 noreover, the parasitic capacitance can be reduced to - 28

speed Gp t k@ dopfdreatciogw esponidd nge sixtezagile d eryidmadeniasndict or devi ce by
provi di ng predeterm ned spacings S through the insulating film4 (the

t hi ckness PFIEFNISIMAS KOt REES St RY SFaPOr thede O e 5-r8w dfifuctor chip 1

?R?nthe |n%%&gi%%% R r%h%n%igéa E%%%nkgaahﬁégggfxwmhmtor package 2 is nmade

BRIEF DESCRIPTTION 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.
1;

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;



noreover, it is possible to ensure a proper thickness (about 0.06 to 0.11
mm) of the sealer over the najor face of the sem conductor chip 1 of the
sem conductor 10 package 2. By meking the inner |eads 3Al, thinner than the
ot her portions of the inner |eads 3Al, noreover, the sealers over and under
t he sem conductor chip 1 can be balanagd in quantity by bringing the
projections of 15 the outer |ead portions 3B closer to the central portion
in the thickness direction of the sem conductor package 2, even though this
sem conduct or package 2 is thinned. This nakes it possible to prevent the
sem conduct or package 2 from 20 bei ng war ped because of thermal expansion.

A this time. Iipig Pclerabifaehah Jhe Lowesifaesagbehbe hpRgbal cads AL

not arranged over position e major tace of the

sem conducty¥ Hdldirlg wrdd M@iq]nalmlrﬂ%/einnéf‘ pLage; of the insulating
- 29 film4, adhesive nmay be enpl oyed to bond the | eading end portions

3A11 of the innerideagisid ca tdhemaic foee plat heiewni @hoWhﬁ?ghhéhe parasitic
capaci tance between the chip and the | eads increases, the |eading end 5
portions 3Abhstandieidowef dyrddim-idealakessymd sdreibdasduotorhe i nsul ating
film4, so that the wire | oops can be lowered. As a result, it is possible
to thi & t hagydeeads atpde vholfe thEhisnyrikirRfe; i s suited especially for such
flash nenories whose operating speeds, do not 10 need to be relatively

hi gh. (Mbde 2) Fiif- 39 si% atRGatIR Topl &pssReiRrShB#F hgPfhE1i8onst ructi on
of a resin-gsealed type sem conductor device of Mdde 2 of the invention

Fig. 41is g’section 15 of an essential part taken along line A - A of Fig.

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 Figqg.
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 section 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 faces 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



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

Fig. 3. In aresin-sealed type sem conductor device of 20 Mdde 2, as shown
in Figs. 3 to 6, the portions 3A21, arranged substantially in parallel wth
the long sides of the sem conductor _.chigp.1, of the bus-bar |eads 3Az are

fixed directly with adhesive 6. The plurality of signal |ine inner |eads
3Al1 are lifted at their 25 | eading ends 3Al11 fromthe chip major face, and
no - 30 insulating filmis interposed to provide spacings (distance of

0.05 mm S between the major face of the sem conductor chip 1 and the
t hi nned portions 3A12 aof the plural.it f. signal line inner |eads 3Al. The
5 adhesivedévéﬁﬁl8§eﬂoﬁ§ 669§ Fgﬁ PH@%H%&P&stic pol yi mi de adhesive. This

adhesive 6 has %.thiggnﬁésa@gi%%o%5%¥§giéﬁnggt Q%gﬁg*ied. As shown in Fig.

4, the pIuraIitylgf irgnal “i nner |Iéa re’e ‘cally connected to

the 10 sem condyator J6hip § bt ibandisnd e shopdiviyiRS (gl cha res) S

directly to the bonding pa 'A on t face of the sem conductor chib

1. Specifiegghk¥rutheonesircandegbetrefiip dedidel g Moaral7 Igme-Haner | eads
3Al1 are electrically connected by pressing the 15 lifted thin portions Al2

of thessi giakehitdeni;nner | eads 3A1 to the nmajor face of the sem conductor
chip 1 by a | ead frame presser to bond the bonding wires 5 to the | eading
end portions 3AFigandlbysbhendiidg elevethion efdsF igf. t35 bonding wires 5 to
t he bondi ng pads | A on the 20 major face of the sem conductor chip 1.

Li kewi se, as sh&wd-i B2Fil§. a6 Pagfdagdyt CUS-eva Y3 AEhelit ke joi nts 3A21' of
t he bus-bar | eads, 3A2 and the bonding pads .l A on the maj.or face of the
seni conducPEFSBRFBLTCar 41 naPoRanal FYeh GRS by AN Bty U res 5 25 to

connect the sefi canqugt 0 p&NkRntBAHLERBPUEAe of an Loc

10 structure of the prior art;

Fig. 23 is a schematic 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



- 31 leads 3A electrically. After this, they are sealed with the sealer
(resin) 2A. The bonding pads | A on the major face of the sem conductor chip
1 have a structure in which an 5 insulating oxide film1B is forned on an
inner electrode 1B1 on an Si substrate 1B and in which there are
sequentially formed thereover a first aipungsten (W alloy 1B" a second
tungsten (W alloy 1B" an alum num (AP) alloy 1B5, a first titanium (Ti)
alloy 1B6, a 10 second titanium (Ti) alloy 1B" a first insulating oxide
filmlBe, a second insulating film1B9 and a PiQ | Bl o. Mreover,, a hole is
formed to expose the face of the alum num (Ae) alloy 1B5 to the %utside.
Even if th?m&@%%ﬁ | ead portions 3Ais fixed to 15 the najor face of the

sem conductof chi'p 1 directly with the adhesive 6, the insulating polyimde
resin (PPQ is ng@%plgt t he uppernost | ayer of the major face of the

sem conductor chip 1, as shown in Fig. 5 so that the insulation of the

portions other than aOiisn@ersclh%ﬂﬁtﬁQrtﬂdyﬁ%% anbw Nen { RehPads | A of
t he sem conductor 'chip 1 can be ensured. re will be briefly described the
assenbl i ngeshepsuetianr aigangethie-iseadied egthepardn i tweer the nmaj or
face of the semi conductor chip 1 of the resin 25 sealed type seniconductor
devi ce5of NBuéce. of Mo82 lPpépahengnathitdonf;r &viey -haMiadg i @ urality of
| eads 3; 2~: Applying adhesive 6_to the two bus-bar |eads 3A2, 5 and
shapi ng t h&eF&aanf PAnmdnt §SFERMmIRRe PEFEpSaBeNHELONG Hd itifesi V¢ 6 may be
i fter_th . . . .
applied alg% Fag? i%eglg. 2(b) is a section of an essential part
taken along line B - B' of Fig. 1l; 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 lst 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



formation; 30: Over the sem conductor chip 1, positioning the lead frane in
such a way that the plurality of signal 10 line inner |eads 3A1 may extend
across the individual |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 :
After this positioning, bonding the chijp and the 15 lead frane wth the
adhesive 6. Fig. 7 is a diagramfor explaining a nethod 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 bondi ng;
and Fig. 7(c) shows the state after the wire bonding.. Nuneral 21

desi gnates a stage, and nuneral 22 designates a_l|lead frane presser. In a
met hod of HeHARHRL he IBoRBCHE rwithes PRCRR S OLsithle tFessnk P %adi ng end

portion 3All of the 25 si | line jnner lead 3A1 to the major face of the
- 33 seni COTAHRTH® ﬁTﬁsp 3%]6\:&%:%1 n Fig. 7(a), the semiconductor chip 1

- 33 sem ¢ RETSHA 1 n a), the ser .
3A1 of the <l ol 11T Vit Eat Shat SRpkre g S EECERE R gB0EET0r) |

after the Ribslitaaigqé‘i\ﬂfb Yudiiead VL d tirﬁl’ft\hgf‘g%%éaﬁ @F@éfgé 22 1s

| ower ed, but the stage 21 1s ralsed to bond ding wire to the

| eadi ng endpords on Akl W esprassidiarddes si and 1171 iamel depd 3AL to
the major face of the sem conductor chip 1 over 10 the stage 21. After

this, as sizpmd itermihald Gre tiver |tgod fefarepresselt@Pe i Bssavsed, but the
stage 21 is lowered to rel ease the pressing force thereby to return the

| eadi ng end’qpdrs i (Oh) 34K fxammlesi gnal line inner lead 3A1 to the lifted
state. 15 Fig. 8 is a diagramfor explaining another nmethod for bonding the
bonding wire 5 t?ﬁ?f&?@ﬁ{] aq jpprrtions 3A éach 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, are
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 (tﬂe 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



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 nethod of bonding the bonding wire 5 to the
signal line inner lead, as shown in Fig. 8(a), the sem conductor chip 1 is
di sposed over the fixed stage 21 to paggition the lifted | eading end portion
3A11 of the signal line inner |lead 3A1. Next, 25 as shown in Fig. 8(b),

after the positioning of the - 34 inner lead, the lead frane presser 22
is lowered to bond the bonding wire 5 to the | eading end portion 3A11l while
pressing the signal line inner |ead 3A1 on the major face of the

sem conduct@ige Rifinhedvaedhdhea i agthdr Pordws dhishe apnmdown in Fig.
8(c), the lead frame presser 22 is raised to rel ease the pressing force

t hereby to Jreaids r88,he | eading end portion 3A11 of the signal |ine inner

| ead 3A1 to the lifted state. In Mode 2, the portions 3Al, arranged 10
substantial |y i Miparldddingvend tpert tons s3algsobf thaetBénhednduct.or chip 1,
of the bus-bar | eads 3A2 are fixed direct]y with the adhesive 6 in such a
way that tHegnak dling igmey grifdds i (e ihefs Y ERBiend) ot | #¥€ed at their
| eadi ng ends, no i ns mis 15 interposed and the spacings (the

| ing fi
di ot anggs e o & gaghs ';ﬁracsﬁ o ?Tfé‘li%‘i%‘f Ttk br The
i t i t ) it i i i 3A1. As
sem conductgr. hip 1, LIS BATAL Y, Of, 51 aal | e prey L ads 2

result, the parasitic capaci C e T'e to ac ects simlar

20 to those jQfs Modg, 1.5 Mor er, the insulating film4 (having the
t hi ckness o#%%.g%qngjaﬁs éggﬁinterposed bet ween the major face of the

sem conduct or chite 1 idieal MeddiepdeROrpdonsosd 359 bhathkhe
manuf acture steps and cost can be accordingly reduced. 25 (Mde 3) - 35

Fig. 9 is aplsuednety off epiguladn Minesw isiroes rigeddee Ixnatreucti on of a

resi n-seal ed type sem conductor device of Mdde' 3 of the invention, and Fig.
10 i s18 sedindgivistuadd yesgsameaciiepdhraugerbending IwkeesA S ¥ 5 of Fig. 9.
In the resin-seal ed type sem conductor devjce of Mdde 3, as shown in Figs.
9 and 10,1H%9qﬁﬂﬂyﬂﬁigiﬁ293 external terminals) 1A arrayed at

the central portion of the semiconductor chip 1.
The two bus-bar leads 3A, 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'3A21 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 3A,, are so arranged low by forming steps



applied to the case in which the portions 3A21 arranged substantially in
parallel with the long sides of the 10 sem conductor chip 1, of the bus-bar
| eads 3A2 of the inner |lead portions 3A of Mbde 1 are not used. The
structure of the other portions is identical to that of Mode 1. Here wll
be briefly described the assenbling Jd%3steps of arranging the inner |ead
portions 3A over the major face of the aforenentioned sem conductor chip 1.
Assenbling tees ~1: Preparing a flat frame having the insulating film4; 20
2~. Over the sem conductor chip 1, positioning the lead franme in such a way
that the plurality of signal line inner |eads 3A1 may extend to the center

side of the sem.copduchal Ghi 1reS6e f0%ac YK ) icipildl Bxpdifter this
ng J’ %}J fg%ah ot

posi tioning, bondi the 1éad franme “the mgjor face o he _
sem conduct@le ¢hoRekttibnaugh thepy thdbstle %qlaklag_po%@f%léN&¥ this

construction, it iI's possibl e’to athieve effects simlar to those of Mde 1.

Since the bueveat tardpuAbadise anel tdRPMANRE STHAEOUe ditvthdmnufacture 5
steps and cost can be accordingly reduced. (Mdde 4) Fig. 11 is a schematic

top pl an vilewdshdwong colne acarisigr.ucrhenobfieatr e€i boaddanhed thgpe seni conduct or
device of Mbde 4 of the invention, and Fig. 12 is a 10 section of an
essent Pal parest 3kge dhengrioijestAonsA3lef ¥ ¢o Make mniformstmeseal ed type
sem conduct or device of Myde 4, as shown in Figs. 11 and 12, the |eading

ends 3A11 8enER&ESp| bradaby ldftysipgraeliache ionrbanastay sl 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. In 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



15 Mode 3 are fixed to the major face of the sem conductor chip 1 directly
with the adhesive 6, and no insulating film4 is interposed, the spacings
(the distances are 0.05 mm) for reducing the parasitic capacitance are
provi ded between the major face of the 20 sem conductor chip 1 and the
plurality of signal line inner leads 34z . Here will be briefly described
the assenbling steps of arranging the inner |ead portions 3A over the mgjor
face of the aforenentioned sem conductor chip 1 25 of the resin-sealed type
sem conductor device of Mbde - 37 4. Preparing a frane which are worked
to forma step and of which the | eading ends 3A11 of the inner lead 5

portions 3A are co d w.th the adhesive 6. 2~: er_t.he sem conductor chip
1, positi om%&otdhé’aflt 3{9&“% & "I ST ase\}%ﬁy t%r?att%/%él%r}ur%efaﬁy of signal

| i ne inner .| ' sem conduct or
chip 1 (seéDO .%32‘93%%%‘ %% ?:%%ngﬁltt(}}%ﬁ%% te%r&lt“ﬂ]%sﬂ oIts"Ji]stllcS?ﬁrl{nng, bondi ng
the major fR6@i0ly ba® ne@ CoRduet gb1ANRresandyt Be Feadafeampyt hrough the
adhesive 6. Wth™this construction, it i1s possible to achieve“effects

simlar toalhaseusf Wikée ,3.copptse Witedus hafe Wodtaalsyidss anhidihe
insulating film4 are not enployed, noreover, the manufacture steps and
cost can bearac paegiargdy bye dwasd.ng( Mice shr flaces B inetamlsohiamet i ¢ top pl an
vi ew showi ng a 20 construction of a resin-sealed type sem conductor device
of Mode 5 wofthhen dwnsutliagingrirgsim 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
t aken al ong |ingqg_dqgeqﬁ1qq§}oﬁhphe 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) over
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 ﬁm; 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



25 In the resin-seal ed type sem conductor device - 38 Mde 5, as shown
in Figs. 13 and 14, the portions 3Azl, arranged substantially in parallel
with the major face of, the sem conductor chip 1, of the bus-bar |eads 3Az
are fixed directly wwth the adhesive 6. The 5 individual |eading ends of
the plurality of signal line inner lLeads_3Al are fixed to the major face of
the sem conductor chip 1 directly wth the adhesive 6, and the spaci ngs
(the distances are 0.05 mm) for ensuring the proper capacitance are

provi ded without 10 any insulating filmbetween the major face of the

sem conductor chip 1 and the plurality of signal line inner |eads 3Al. Here
will be briefly descri the a senblln s of arr ng the inner |ead
portions 3R -QefMin “fgtrdﬁﬁdﬁ‘ %%éé%éd}ﬁﬁ&t?%hlplof the resin
seal ed type sem _caondyct_or 5. Preparing a fl at
frame, and?®s q-‘d'lor?ﬁ %h!\e ?‘r’g‘ %e"set%dp Aé)p??/? ng adhesive to the

portions 3 r in paraIIeI mﬁth the I ong sides of
%v&du%{}lgi‘érdf%&féth us L ong.

the sem con ar | eads 3Az, the projections A22,

and the | eadi ng ek RO a0 SAle Ofy (s W5k | it OfsSEADELNLI ne | nner
| eads 3Al; 25 ~3: Over the senlcond%ctor chip 1 of the lead frane, - 39

posi tigni ngtidts RF Erahg@3AYL thay rigitgad Iatbtport iy 340 Pesal tge wWith the
| ong sides of the sem conductor chip 1, of the bus-bar |eads 3A2 in such a
way that tmajoeadiavg @fd ther tsemis@alctofr tdteipllurality of 5 signal |ine
inner |eads 3A1 may extend to the center side of the sem conductor chip 1
(as shown in Fi @ssembling Stemser this positioning, bonding the |ead frame
to the mmj face of the sem conductor chip 1 with the 10 adhesive 6 (see

Figs. 14 afd:15)Premarsng i < Igndisrpe t‘l’iél%lénarré‘bh‘b‘&%% ofBehipPrerand t he
| 1 t ed th
si gha i nﬁegdr}nngjr IJt%.%q)% ?ﬁsh[%rvgtnr# q_1 Cﬂuayll neetec I?%]Alg ‘gl ng e one

ends of thé W res ng en por i ohd f the inner
leads o inner leads 3a, and the two bus-bar leads 33,, 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 to the center side of the semiconductor chip 1
(see Figs. 1 and 2); and
@: After this positioning, performing a heat
treatment (at 400°C for 1 sec.) so as to bond the

25 major face of the semiconductor chip 1 and the lead



15 3A12 and by bonding the other ends of the bonding wires 5 to the bonding
pads | A on the major face of the sem conductor chip 1. Likew se, the

sem conductor chip 1 and the bus-bar |eads 3A2 are electrically connected
by connecting the portions 3A22 integrated 20 with the portions 3A21
arranged substantially in parallel w glg the | ong sides of the sem conductor
chip 1, and the bonding pads | A on the major face of the sem conductor chip
1 through the bonding wires 5. After this, they are sealed with the resin

2A by a 25 transfer nold nethod. - 40 Wth this construction, it is
possi ble to achieve effects simlar to those of Mode 1. Since t He
insulating ;. film4 is not used, reover, it is possible to reduce the

nanufacpurér§F§b§ Ry Podhe 31§ 0% Y3845 ng end portions 3All of the
si gnal i nner | ee}ge Seg’%lgr SN '}%e?%egéqofﬁarﬁc} %ﬁ&ﬁ]ogﬂi%ﬁ&rhof@ce’

noreover, it is to I"'owe evel's 0 Vi 00psS. In Modes 1

to 5. the b hasd ROLkions ALl 30 3A e eyl Gnal i | nner | eads

3Al1 and the thinned portions 3Az1 an of the bus-bar Teads 3Az are

formed by Balf-iRinGhidd thle G@InRdiNd daldes Back fHcess©dpd e igyer | ead portions
which are provided in the area H (of a slightly |arger rectangul ar shape
than tbe 13 eakispmagndleoFedmed dfoaienhd mapgen id Gtukk. Tirgeext ernal | eads
(outer |eads) are worked into a J-bend (letter ,T) shape, as shown in Fig.
17(a), andiaselwdrikgdtape dedesgdmen iantsd racftiuate simapdyicds ashown in Fi g.
17(b).,, an inverted L shape, as shown in Fig. 20 17(c), or a Z shape, as

shown in Fit§ermppdpsthier @olyidisier dehesd Vst hayd fhreddiisdknasde£thavi ng one
sem conductor _chip 1 of one |ayer haye heen described, but the thin

resi n-seal &d Olly%pg‘%séﬁi @8@3&@90&%5’\%%&9 s&ﬁ?hé’fﬁvégﬁwp %o be 25
applied to : i I . 0 m t - chi ps or
seniponducP%??pagﬁggggégrgggFégﬁgdE$g2%§§$§h§§pgﬂg@éggPaégqg§§§%ity. (Mode
6) Figo 18aiahed iveh @Bl iaC thaR kR’ WreWrsh@WoN®sa mn GRNSt kidlieon of a

sem conduct or storage nodul e of Mde
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 i§ 0.07 mm); the thickness of the semiconductor
chip 1 is 0.28 mm; the thickness of the bus-bar leads
37, 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



6 of the invention, and Fig. 19 is a side elevation of Fig. 18. Reference
numer al 30 designates a nounting board; nuneral 31 a stack in which two

sem conduct or storage devices such as DRAMs are stacked; nuneral 32 10 a
chip capacitor; and nuneral 33 the term nals of the sem conductor storage
nodul e. Any of the packages of Mbdes bta 5 can be applied to the

i ndi vi dual packages constituting the stack 31. In the sem conductor storage
nodul e of Mbode 6, as 15 shown in Figs. 18 and 19, eight stacks 31, in which
two sem conduct or storage devices such as DRAMS are individually stacked,
are mounted on both sides of the board 30. The chip capacitors 32 are
nounted on one p gi heral portion of the plane of the nmounting board 20 30,
and the teﬂﬁrﬁﬂﬁ é@“bf t he sem conduct or storage nodul e are nounted on one

edge face of the$mgéégp1 bé)grgegrg.f}{%éhg%gé.s Eog%rggiiﬁgp, ollte i s possible

to provide a smalT-'size ar'ge- capaci h™sentcon stofage nodul e.

The thickn Snfot e > S £&n 1.¥i4 07 1. Bnhaprat Lhe maxi num
- 42 (Mode 7 ﬁ?%? 20‘%% a sc eﬁ%%?c top p é% v%%%/%homfng thgE

construct i Grdfidel glredd ity i SFadinddde Yedledhechénighbon. Fig.
20(a) shows a top plan view of one 5 face, Fig. 20(b) shows a top plan view

of thesot hefadeacend atitk Himhe2llexdsa i de whbvlat ape madei ghidfderl n Figs. 20
and 21, nuneral 34 designates a QFP in which a m croconputer is nounted,
nunmer al 35 thadFrelien offierh poxfviang AT the nonmeedleads dperdls 36 a stack in
10 which two sem conductor, storage devices such as flash nenories are
stacked. ARPII thEiaeEeUNRIePACkITS hreaphf i BydeothhR i ndi vi dual

packages conatidting the, shack 36, 40y §Ne. SSL condlglor gl gr age modul e of

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 are
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



15 shown in Figs. 20 and 21, there are nounted on one face (front face) of
the board 30, three stacks 36 in which sem conductor storage devices such
as flash nmenories are stacked, a mcroconputer (QFP) 34, a driver (QFP) 35
and chip capacitors 32, and there are 20 nounted on the other face (back
face) eight stacks 36 in each of whichg wo sem conductor storage devices
such as flash nenories are stacked, and chip capacitors 32. Wth this
construction, it is possible to provide an electronic device of a snall
size having 25 a large storage capacity. As a result, it is possible - 43
to provide an electronic card capable of processing nassive information

hi ghly accualdy E?% tgge@mw%pftﬁ&ergimﬁwr@yﬁﬂ to 1.3 mm at

t he maxi num™ whic bstantially equal to those of the 5 Q-Ps 34 and

35. Al t houghrWordiatd Feviase heebrad L ddedadasamiihad in conjunction
with its Mddes, it should not be limted thereto but can naturally be

modi fi ed | Bpaarinyss SramreuyyhM tHeouinsotdeeringn g iflmom tfhegi st 10 t hereof. The
effects of the representatives of the inventions disclosed herein will be
briefly desddidkedsisn itshd .f0Sl [mav)i dgptwWeBn Ihhe @ jassifecseaedhype

sem conductor 15 devi ce having the bus-bar |eads, the sjgnal_inner |eads
(the fPrst seagicomsiusittarth€hiimhdr anshdhsoriingis ek BRF WrdEhgehl over the

maj or face of the seniconductor, chip as toEProvide pr edet er mi ned spaci ngs

between the maj dt¥$fack 1% USRRPADFRHN S pot TS BRLRhe i nner
leads are gnde fhinner ti@ﬁ%tc}shscisqﬁemtot @g}sqlt%e{a %}q{]gégeg&nu:c_%@(&srsesul t, even

if no insuwhtlng cdating erral” i s applie 0 eads, the

thickness Qi@ LB HAUCHA MACkAIG Ak ealer 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 quantity 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



be thinned wi thout causing any short-circuit between 25 the signal |ine
bondi ng wires and the bus-bar | eads. - 44 (2) In the resin-sealed type
sem conduct or devi ce. having the bus-bar | eads, even if the sem conduct or
package is thinned a proper capacitance can be ensured by sandw ching the
insulating filmb5 between the nmajor _fage_of the sem conductor chip and the
inner | ead portions to provide predeterm ned spacings. As a result, the
el ectric characteristics can be achieved by the proper capacitance of the
resin-seal ed type sem conductor device. 10 (3) In the resin-seal ed type
sem conduct or device having the bus-bar |eads, even if the sem conductor

package is A.Ri nned,_ it . i Bl e a 1 for the
seal er over thﬂeq'rhaja(c)ilrh e{'gleeogé?t %Iee seg'%l??%%?toorb%ﬁg{ho‘% w’f%é&%gé _

sem conductol RAGKAGRs GA),, IJ¥ i 'E8sidy SRAled dyPensana §opdEster device
havi ng the bus-bar |eads, "even if the sem conductor package is thinned, the

upper and lgwehesedigy.s ehotha SR8 paprdsstet ehpacdzanke hataread by 20
bringing the projections of the outer |eads closer to the central portion
in the direthe ehipl anle the derelss iofcndas esgnittendieadingpaekdge. As a
result, it is possible to prevent warpage which m ght otherw se be caused
by t he5di f fpordricas 32 he podld |lGwan PO ITS tihetkngs exphnthenbaset he

sem conduct or package. - 45 (5) In the resin-seal ed type sem conduct or

devi ce haviofg thige 1aF8LsEAinG dddM the 5§ Jhat it IERJLOQPE HedP 1 r st
regions of .the inner, | ead portio are.so_arranged_ over .the.maj or face of
thglseni 55& &%@F@F'chgﬁ gsr?%u8§0vﬁée15r8855ég enégvgﬁﬂﬂﬁﬁzeeLetmeen t he
maj or face t he _i_nner ds, 3 e.hus-bar 4 r jrectl
fijxed to tﬁ%%qrr:eﬁgfoér 3 ac%ewgi‘oqtaeﬁe ggrgngcgﬁé)égkgr lghlgbﬁ\%ietdh%g he%a\elielfy As a y

result, theJpaRyACigns v ard s L Ipdiatiai sbdds ads espendi ngly to
the disuse of the insulating film (6) Inthe resin-seal ed type

sen caonduchn@edded Ge neil dtdwialy buisythar | eads, the signal inner |eads are
so arranged over the major face of the sem conductor chip as to provide
predeterm ned (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,,
arranged 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



15 spaci ngs between the major face and the inner |eads, and the portions of
the inner | eads are nade thinner than those of the other portions and fi xed
at their leading end portions to the major face of the sem conductor chip
through the insulating film This 20 ensures the insul ation between the
sem conductor chip and the 'leads . (&g In the resin-sealed type

sem conduct or devi ce not having bus-bar | eads, even if the sem conductor
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, the; j cierist) L d pr oper

capaci tanc:lrg%@%%{eirgg (r:f;%jl:xﬁ-isiajflzgé%@%%ége?n&c%ﬁ%g?%rslgic\:/iiggé As a result,

t he nmanuf aCfd’I@taSﬁ@é)SoﬁlW. E9Shm £ becwEEH CEle CRE § &5 PPAEENGEYLhe the disuse
of the insulating film (8) In the resin-sealed type sem conductor device

not having duisidmiddeests, clemenl | &nd hehd Ot lsemmednploct Donpaskggefi s t hi nned,
it is possible to ensure a proper thickness for the seal er over the major
face of theclsemplworductpyroths pgndl t hensemuendleads puckaGee (9) In the
resin-seal ed type sem conductor 15 device not having bus-bar |eads, the

pr edet &r m rRthepbes My ECYRDVIiSled® bt by FREERPPBEEFELEhe insulating film

bet ween the major. face_of the sem.condyctor chip and the inner |ead
oo LS ety SR G A B B ER S0 a0 ¢ ons

axe fixed to.the major.face o he_sem conductor chip directly with
adhesi ve. I%fv\/ei%?u,tt 'eoijﬁﬁgr?é%%rla eﬁ%#)'the maj or face of the

sem conductor Chip dgodheihnpubatingefiel gy cARRDLE OF £0gHALNgnhBe

i nsul ati on between t % seﬁ?con uct or c%i%125 andftﬁe ?eggs. Ag a result,
the manuf actddds S3EParan@lectrd falagskconpedted eduaged correspondingly to

the di suse of the bus-bar |eads and the insulating film - 48 WHAT IS
CLAI MED | S: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
1e§ds 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 3A,,
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



J, A sem conductor device conprising; (1) a first sem conductor package and
a second a sem conductor package, each of said fi=st and second

sem conduct or packages having: a sem conductor chip including a nmenory
circuit and a plurality of external termnals formed on a mgjor surface of
said sem conductor chip; a plurality_ of,|eads each having a inner Lead and
an outer lead forned integrally with sard i nner |ead, each of said inner

| eads having a first portion. a=ranged over said major surface a second
portion arranged a: the out of said sem conductor chip and a step portion
at a boundary of said first and second portions-of said inner |lead, a

t hi ckness of said first or,tign of sgid i hher Iegd bei ng thinner than that
of said sect?RA$Hothi §AEGETEE2G WWnne,tFeF ehRFn SDEHRi BKReS82dEFecti on of
sai d sem caonductar_ chip: bonding wJyes electrically connecting said
ext er nal te"f%’lﬂhaqée vﬁet%l%rai er’%%é)r %']%'ads respectively; a resin nmenber
sealing said sem qg{%;{g i id. i rolsads i ondi ng W res;
and (2) a nount ir%l}g@su s%%??%‘g?/iﬁg ‘g“pﬁga‘}‘ii‘?y of"gg\ngrlé%ggpgyers; wherein
sai d first sepcandistsyr Ppckagedve PWY AdO-ONen Sih{ageaff said nounting
Substrate and said outer |eads of said first sem conductor package are
el ectrixcal | insgnneiaiedidd £ivs 1H, 38 dopmedalont Yanofirgadrd Wi ri ng | ayers,
and wherein said second sem conduct or package stacked on said fi=st
sem conductelreq@acidy e Bindnsand Sausebsiteade dB saidd isecsdridisdritieemnduct or
package are electrically connected with said outer reads of said fi=st
sem conducta¥e FRIENME kallieciqeed, theremyver an Ebh$eokangsbendéYi ce
according to claim1 urther conprising a_quad.flat package_having a
Sem conducttriBhi TP of SSRPBFo PEEESBon Wi AAPY dids, SBURLPEBATS for med
intergrally Wth_said.inner Leads and 2.resip. r sealing said
sem conduct‘obr\%cﬁilgoé’r 1841 ¢ n'h:’r'%t pngigé‘(W' éﬂﬁ?}agﬁgf’yl igéjs,gwher ein said
qua: : ifd at RACkRO& iadRUPIEEL P BAlA Gfe aUk %8 19fs 3@l qgpunt i ng
substrate and acid outer |eads of said quad flat package ar€ electrically
connect ed wildeamilerimnesa secsaddipkutakiing &ilmailg, wahdng pagers. 3. A
sem conduct or device according to claimwherein a total thickness of a
sacked st r Ud,pr e Morreloweimg as diod € iirss tfoameds doorek g comrelutaoe ef . package
.. is less than a thickness of _ ~ , said quad flat package 4. A
seni conducttdre devindauwni@di)siaddoya 1&enteohbecevtsélep i ncl udi ng an
i ntegrated ci rcunix; and Q#)I urality, of .external t

a

d ninasfgr din a mjor

surface thereof; ae‘blldcr ?y“b‘?elfe]a%% e%%ﬂth%ﬂ_’/'f‘n_ ah®i hwdF Ig‘éd and an

out et ysead MU Gujot TIdPG 2 MDAl dcMddb el Thler §8aderggch of said
g a Ich is di

i nner 1 eads havi Irst portion sposed over said major
surface of vwsiadid t3RMaINERIGIONS Chill hAECHNThPO5d 1 PimiMe Ches Inout si de of
sai d sem conductor chip, and a stepped portion between said ,first and
second por t(iRiny), isaifdnrad st tthefudmatwstaviageanofippke sajbéace and a

| ower surface which is opposite to said upper surface and is closer than
sai d upper fAae &fe tha FagAUItP B A bel orasushewe df Eigd 8emi conduct or
chip, said stepped portion being fo d at sajd | ower surface such that a
Lhi ckness 6 SHIAF 1S LSRR €1 M EOTHANS SHRERnER&Rof sai d second
porti in.a thi e iJ.ect] of i em condu I R -S0 an
adhes?@e Ia@‘élre %@%f%@%‘%l@%ée%eanndzgkge fSI?CISBS l’ggrlfc’%cg% g& ggcﬁhsf sai d

i nner | eadss 3¢ it v UhipHrf e He S840 conductor chip, said first
portion of each of said inner |eads and said major surface of said

sem conduct or chigréeiilg wndesi é 0 preesdpibed bhiesasdemBhesgve | ayer: a
plurality of bonding wires electrically connecting said inner |leads with

t he correspiregisng feratrerang inerhiaaimer smd pdotr ddns y3sf oerrethel
termnals; and a resin menber sealing said sem conductor chip, said inner

| eads of s&adq¥ fiagle ©f §ihe é@?blcﬁ-‘rmig%%r pthikml 1 t9f oth@oREF AB-W r es:
whereig a thickness of said adhesive |ayer is_thinner than degree of said

st eppéd portSET FYES F FMORBEE S At 1Th OF %28/ 2eni conductor chi p.




5. A sem conductor device according to claim4, wherein said degree of skid
st epped portion corresponds to differential of thickness between said first
and second portions of said inner |ead. A sem conductor device according to
cl ai mwherein said | ower surface positioned at said second portion of said
inner lead is disposed at |ower |evel 4han said nmajor surface of said

sem conductor chip in said thickness direction of said sem conductor chip.
7. A sem conductor device according to clai mwherein said adhesive | ayer

i ncludes a thernoplastic p olyimde adhesive. -51 8. A sem conductor

devi ce according to claim4, wherein said adhesive layer is f or nfed
partially betweep said na!or surface of said sem conductor chip and said
first portion of fer | eads, and wherein one ends of said
bondi ng mjnif arg cont act ed 'thngaid fhrst ortions gt said inner |eads at
whi ch sai d @tfhesT¥EPREYRE 7 st+BFnbH2™E. PAVEBH| BoRdHERortdeffce according to
claim4 “heiégﬂfsﬁjd plurality of |eads include signal |eads.. 10. A

seni conduct'or device according to claim4, wherein ends of said first
portions of@gai dyj e off ggt Ld a8 rkace of said
seniconducégf ch%%?ﬂg%%ém§§$%?%€§a§dggdﬁggrggglgggrbgg ?%?Egdggéimeen each
of sai & endsndfsisapihd itisd podadi bnsmoftsafsrmntiee s€epgs Bnd K&, maj or
surface of said sem conductor chip. 11. A sem conductor device according to
cl ai m wher etlre szdlesidhe st veay dyerapsl bed agifiesr vehehstapdoes not i ncl ude a
base insul ating tape. -52 12. A sem conductor device conprising: a

sem conduct®RT®H B incl uding an integrated circuit and external termnals

formed in §gﬂajor surface thereof; a first |ead and a second | ead, each
havi ng an iMier Peel Bhe SPMEPRAUFERE FRLBhli sPPBiREENLAGERSI Iy with said

i nner | ead, o Y r.le f i.d fi Sego | eads having a
first port ilo%ﬂwﬂﬁ%ﬂpegxlt%n%gcrgna salg %?%?@%r#%%%agggga:gg gg%n‘ggnduct or
chip and a Pﬁ?@nﬂaﬁl@fti%m&hﬂa}r? el @ o s31tth & S LRG0T chi p;
bonding wires electrically connecfing said inner |eads of said first and
second | eadsomng tdidde eprilespoastangl €xs £rttee § et oadscodr sehdpext er nal
termnals respectively: and a resin nenber sealing said sem conductor chip
sai d inner 1 et Wi W cdnvrer side sef ophe | sentcomdushdd dbhdi hg wires,
wherein a thickness of said first portion of each of said first and second
| eads is thiffRerf¥dar & t3tkness of said second portion of each of said
first and cond %eads in a thickness direction of sajd sem_conductor chip,

wherei n sai'd *f i rAttportith RS Eh P 109 5t PPRAIT sTRBaCR AP ABFh §8fd nmj or
surfage of sal4 ﬁqﬂecq%ta{e CJH}Pe%ﬂféaé d thickness direction of said
an

sem conductor chip, erel n sal irst portion of said second lead is

bonded to said nei@r BuUid aged Digbah dfSENeLPNAURiNg &hihBth¥qamoadhesive
| ayer forned between said first portion of said second | ead and said maj or

surface of mdimsenitoithciiong ohipes 5 -531the As sgmatohilnet bnneevi ce
according to claim12, wherein each of said first and second | eads has an

upper surfa@@dhd Fikowdd agushews Wi s tiad eopedsine the J6i%e upper - sur f ace
and is closer than said er surface with respect. to said major surface of
said semi cg‘?ﬁﬂf%lt’lﬁ' g, uﬁ‘ﬂ?ﬂ) vﬁs‘fécl“é? n* %&t%?esg?dt?? r'¥tT@nd second | eads
has a3t ep J ich i or t [ rf LG4, A
sem cé%duc?%&l%gﬁ’pghaw&% n-é(c{)_o gﬁ%’l’%ﬁ}gg %%g%f%fégft dé‘l?ég‘?”élée of said
stepped pordd:afk P! r pReREI 0 diesfignatlestla @fcddy CkNRE S diRiMpen said first
and second portions of said inner | ad of each of said first and second
| eads. 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 3A, to the major face of the



15. A sem conductor device according to claim 14, wherein said | ower
surface positioned at said second portion of said inner |ead of each of
said first and second | eads 15 di sposed at | ower |evel than said major
surface of said sem conductor chip in said thickness direction of said

sem conductor chip. , 16. A sem condugior. device according to claim 12,
wherei n said adhesive | ayer includes a thernoplastic polyimde adhesive.
17. A sem conductor device according to claim 12, wherein end of said first
portion of said inner |ead of said second |lead is offset toward said major
surface of said sem conductor chip, and wherein said adhesive |ayer is
formed between sai nd of .sai.d firs ort.ion, .of id inner |ead of said
second | ead S5 oL u&%ﬁﬁ] ST alE 5?‘08”51 &%%rﬁ%‘oﬁﬁ %)t’or&%: ip. -54 18. A
sem conduc : i C ing t. .al Jy M el i Lve |ayer is
formed par Es%%ﬁﬁ%?ﬁbdg‘?\}\%%n%glgipdqnal]%oﬁ% rfs;ecde of sgelrgb :%&n?%%ggﬁﬁ%r chip and

said first g@%rittii% théqiicttiéanqredﬁ% (an?"i:i&tsfd}P%lh egd, tged wherein one
end of said b-anding wire is-contacted with , said éend of said first

portion of sigincili niere liga@rofllead Grgecavelkt pagls ashaddhchnsrig.adhesi ve | ayer
is formed, 19. A sem conductor device according to claim12, wherein paid
first bead7i(mgl,ucke t rsitdealpdsdad canchs ai fl tdecdnthdrealeadic| tides a fi xed
potential |ead. 20. A sem conductor device according to claim 12, wherein
sai d adhesilead fyame prosserhaddi Ve wWewsratbedHotthecitrige a2 bat® i nsul ati ng
tape. .AF,.A . Af_Af,.AAS?. AS . AS . AUS . A . AhS. A{ .A@L).Ah . AUF . AUF

. AAF . Au@ . A@LSRY, toabendatheapondingazging 5 gy the leading end

portion 3A,; while pressing the signal line inner lead
3A;, 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 is 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



.Af .AAS _Af Ay .AS .Ahy . Ay .Af.ANS . Af .Af .AS .AS . A[S. AS . AhS. AS. AS. AS
AL A@ A
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Fig. 9 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode' 3 of the invention, and Fig. 10 is a
section of an essential part taken along line A - A’
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 3A,, arranged
substantially in parallel with the long sides of the
10 semiconductor chip 1, of the bus-bar leads 33, 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:
@®: prreparing a flat frame having the insulating film
4;
20 ®: over the semiconductor chip 1, positioning the

lead fréme 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
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with this construction, it is possible to achieve
effects similar to those of Mode 1. Since the bus-bar
leads 3A, are not employed, moreover, the manufacture
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
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 3A, of
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
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

of the resin-sealed type semiconductor device of Mode

10 U 10

zdYNCyf 10%



U& ()-j KIEYNCYf 10%
U&' (

U& () - 9510% U& ()-# 10% U& () - NOPQRxmbCyf 1098 3S109G& ()- 10 U 10
U510% U& ()- 410% U& ()- @10% U& ()-s010% U& ()-RoA dEmbCyf 1098

S10938& () - 10938 () - 10938 () - y10%3&' () -47 #10%G+& ()-t | } | @ dEMbOyf
1098 #1096G& () -

10

15

20

25

Assembling Steps:
®: Preparing a frame which are worked to form a step
and of which the leading ends 3A;; of the inner lead
portions 3A are coated with the adhesive 6.
®: 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. 11 and 12); and
@®: 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
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
construction of a resin-sealed type semiconductor
device 6f 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. 1l4.

In the resin-sealed type semiconductor device
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of the semiconductor chip 1, of the bus-bar leads 34,
are fixed directly with the adhesive 6. The

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 insulating 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 inner lead portions 3A over the

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

Assembling Steps:
@: pPreparing a flat frame, and shaping the frame to
form steps D;

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

the plurality of signal line inner leads 3A;;

25 @: Over the semiconductor chip 1 of the lead frame,
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the leading end portions 3A,, of the plurality of
5 signal 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
5 to the leading end portions 3A,; of the inner leads

15 3a,, and by bonding the other ends of the bonding wires
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.
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possible to reduce the manufacture steps and cost.

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
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increase the storage capacity.
(Mode 6)
Fig. 18 is a schematic top plan view showing a
5 construction 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 semiconductor 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 ére 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.
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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 module 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
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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 result, 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.
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sgmiconductor package is thinned, a proper capacitance
can be ensured by sandwiching the insulating film

5 between the major face of the semiconductor chip and

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.

10 (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 -

15 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

20 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 warpage which might otherwise be
caused by the difference in the coefficients of

25 thermal expansion of the semiconductor package.
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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
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between the major face of the semiconductor chip and
the inner lead portions to provide predetermined
spacings. As a result, the electric characteristics
caﬁ be achieved by the proper capacitance of the

5 resin-sealed type semiconductor device. As a result,
the manufacture steps and cost can be reduced
correspondingly to the disuse of the insulating film.

(8) 1In the resin-sealed type semiconductor

device not having bus-bar leads, even if the

10 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.

(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
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cost can be reduced correspondingly to the disuse of

the bus-bar leads and the insulating film.
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1. A semiconductor device comprising:

(1) a first semiconductcr package and 2 second a semiconductor
package, each of said first and second semiconductor packages
having:

a semiconducter chip includiné a memory circuit and a

plurality of external terminals formed on = méjor surface 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
leads having & first portion a-ranged over sazid mzjor surface, =a
second portion arranged at the out cf said semiconductor chip and
& step portion &t & boundary of said first and second portions_ of
said inner lead, a thickness of said first portion of sazid inner
iead being thinner than thst of said second portion of said inner
lead in & thickness direction of szid semiconductor chip:
bonding wires electrically connecting said externzl terminzals
with szid inner leads respectively;
a resin member sezling said semiconductor chip, said inner
lééds and said bonding wires; and
(2) 2 mounting substrate having a plurality of wiring layers;
wherein said first semiconductor package is mounted on one
surface of said mcunting substrate and szid outer leads of szid
first semiconductor package are electrically connected with ones
of sazid plurzlity of said wiring layers, and
wherein seid seccnd semiconductor package stacked on said
first semiconductor package znd szid outer leads of seid sscond
semiconductor package are electriczlly connected with said outer

leads of said first semiconductor package respectively.
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further comprising a2 guad flat package having 2 semiconductor chip
Zor z micro processor, inner leads, outer leads formed integrzlly
with said inner leads and 2 resin member sezaling said
semiconductor chip for said micro processor and inner leads,
wherein said quad flat package is mounted on said one surface
of said mounting substrate and said outer leads of said quad Zlat
package are electrically connected with another ones of szid

p-ura’ity cf said wiring layers.

3. A semiconductor device zccozding 1o claim _2’
wherein 2 total thaickness ci 2 stacked structure including szid
first end =econd semiccncucstcr mackage s less than a thickness of
sa.c guasc flzt pzckage

4, A semiconductor device comprising:

a semiconductor chip including an integrated circuit
and a plurality of external terminals formed in a major
surface thereof;

2 plurality of leads each having an inner lead and an
outer lead which is formed integrally with said inner lead,
each of said inner leads having a first portion which is
disposed over said major surface of said semiconductor
chip, 2 second portion which is outside of said
semiconductor chip, and a stepped portion between said
first and second portions, said plurality of leads having
an upper surface and a lower surface which is opposite to
said upper surface and is closer than said upper surface
with respect to said major surface of said semiconductor
Ehip, said stepped portion being formed at said lower
surface such that a thickness of said first portion is
thinner than a2 thickness of said second portion in a

thickness direction of said semiconductor chip:
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an adhesive layer being formed between sald first
portion of each of said inner leads and said major surface
of said semiconductor chip, said first portion of each of
said inner leads a2nd said major surface of said
semiconductor chip being bonded toc one another by said
adhesive layer;

2 plurality of bonding wires electrically connecting
said inner leads with the corresponding external terminals
of said plurality of external terminals; and

a resin mémber sealing said semiconductor chip, said
inner leads of said Pluralitynbf leads and said plurality

of bonding wires;
wherein a thickness of said adhesive layer is thinner
than degree of said stepped portion in said thickness

direction of said semiconductor chip.

5. A semiconductor device according to claim 4,
wherein said degree of said stepped portion corresponds to
differential of thickness between said first and second

portions of said inner lead.

6. A semiconductor device according to claim 3,
wherein said lower surface positioned at said second
pPortion of said inner lead is disposed at lower level than
sald major surface of said semiconductor chip in said

thickness direction of said semiconductor chip.

7. A semiconductor device according to claim 6
wherein said adhesive layer includes a thermoplastic
Polyimide adhesive.
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8. A semiconductor device according to claim 4,
wherein sazid adhesive layer is formed partially between

said major surface of said semiconductor chip and said

Y 910%

first portion of each of said inner leads, and wherein one

ends of said bonding wires are contacted with said first

portions of said inner eads at which said adhesive layer

is formed.

9. A semiconductor device according to claim 4,
! :

wherein said plurality of leads include signal leads,

10. A semiconductor device according to claim 4,

wherein ends of said first portions of said inner leads

are offset toward said major surface of said semiconductor

chip, and wherein said adhesive layer is formed between
each of said ends of said first portions of said inner

leads and said major surface of said semiconductor chip.

4,

J 11. A semiconductor device according to claim

wherein said adhesive layer 1is an adhesive which does not

include a base insulating tape.
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12. A semiconductor device comprising:

a semiconductor chip including an integrated circuit
and external terminals formed in a major surface thereof;

a- first lead and a second lead, each having an inner
lead and an outer lead which is formed integrally with
said inner lead, said inner lead of each of said first and
second ieads having a first portion which extends on said
major surface of said semiconductor chip and a second
portion which is cutside of said semiconductor chip;

bonding wires electrically connecting said inner leads
of said first and second leads with the corresponding
external terminals of said external terminals
respectively; and

2 resin member sealing said semiconductor chip, said
inner leads of said first and second leads and said
bonding- wires,

wherein a thickness of said first portion of each of
said first and second leads is thinner than a thickness of
said second portion of each of said first and second leads
in 2 thickness direction of said semiconductor chip,

wherein said first portion of said first lead is
spaced from said major surface of said semiconductor chip
in said thickness direction of said semiconductor chip,
and _

wherein said first portion of said second lead is
bonded to said major surface of said semiconductor chip by
an adhesive layer formed between said first portion of
said second lead and said major surface of said
semiconductor chip.
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wherein each of said first and second leads has a

stepped portion which is formed at said lower surface.

14. A semiconductor device according to claim 12,
wherein said degree of said stepped portion corresponds to
differential of thickness between said first and second
portions of said inner lead of each of salid first and
second leads.

15. A semiconductor device according to claim 14,
wherein said lower sﬁrface positioned at said second
portion of said inner lead of each of said first and
second leads is disposed at lower level than said major
surface of said semiconductor chip in said thickness
direction of said semiconductor chip.

16. A semiconductor device according to claim 12,
wherein said adhesive layer includes a thermoplastic
polyimide adhesive.

17. A semiconductor device according to claim 12,
wherein end of said first portion of said inner lead of
said second lead is offset toward said major surface of
said semiconductor chip, and wherein said adhesive layer
is formed between said end of said first portion of said
inner lead of said second lead and said major surface of
sald semiconductor chip.
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wherein one end of said bonding wire is contacted with

said end of said first portion of said inner lead of said

second lead at which said adhesive layer is formed,

19. A semiconductor device according to claim 12,
wherein said first lead include 2 signal lead and said

second lead includes a fixed potential lead.

20. A semiconductor device according to claim 12,
wherein said adhesive layer is an adhesive which does not
include a base insulating tape.



