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;e3e*kﬁ>§?\C DItH6GHTH r 2 3 t-t~ ~UO~ . - SPECI FI CATION Sem conduct or
Device 5 The present invention relates to a resin-seal ed type enicgﬂﬂfctor
device of an LOC (Lead On Chip) structure and, nore particulﬁb yrtﬁ

techni que which 10 is effective when applied to a thin small-sized sem

conduct or package of a TSOP (Thin anlh Qutline Package) str i e
like. A resin-sealed type sem conductor device of an LOC st rpm IIWWIHMHI ‘e
prior art conprises, as shown in 15 Fig. 22 (see Japanese Paten al d- Qpen

No. 2-246125/ 1990), for exanple, a seniconductor chip 1 includiH§'q
circuit and a plurality of external termnals formed over a major face of a

sem conduct or substrate, asp§u§aéi§e?c§ éq@q§Jpq9hNincludingqm

20 portion 3A having inner |eads 3Al having signal inner |ea M\g‘“mmmm“m:
art
"

region) and a conmon inner |ead for supplying a power voltage an_ear
vol tage (a second region: hereinafter referred to as the bus-bar ®%Gs or
fi xed pot entiraiLEl exdTHESARVENTdORN outer | ead 25 portion 3B forned
integrally with the inner |ead 2 3 FEB 200F - 2 portions 3A, bonding
wires 5 for el ectSemigldnductioneDeiviiget he external terninals (pads) and the
signal inner |eads 3Al1 and the bus-bar |eads 3A2 of the inner |ead portions
3A respéctively, and a sealer 2A 5 for sealing the sem conductor chip 1,
the inner. |ead cortioqs 3A_and the_bonding wires 5. The signal inner |eads

3A1 and t he Zas-Harp - etatlinged over the mmjor face of the

sem conductor chip 1 r h. 0 at i fi.lma .t h -bar | eads
3A~ are 10 arran&%ﬁ §k%§%§%tﬁ%pF?@§§hp%F§gF8F &Ftﬁ ?%glkﬁﬁggﬂ gCe of the

serm conduct ol Bt coSUMBBY. GEVTHE LMVENTHEN deesdviohl chepdescr i bed the

itens which ve not 15 been disclosed in the p i cly-known "docunent
(Japanese Pgteflicthieda@@enmbee 2az2464d241990) tand havénhgee whiesti gated by
the present inventor.

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 comprises, 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



When 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 conductor
package (TSOP), as shown in Figs. 23 and 24(a), the entire pé gyes
thin (e. g., 1.0 nm, so that the resin over the inner IeadsaggggﬁBb?
accordingly becones as thin as 0.195 This makes it necessary to set the
| oop 25 heights of the wires 5 at smal F val ues. However, the ,2 3 FEB
Z002 - 3 bonding wires 5 and the bus-bar | eads 3A, of the signal.w res my
contact, causing short circuit, and thereby making it difficult to thin the
resin. When the wire | oop heights nust be suppressed to low 5 levels, a
contrivancepbbatoad BASULBHEREGCRAALEBYSMRbEr bakcRR@ika1agplied to the
bus-bar | eads 3A2 is needed. Hére will be described the schematic
constructi ogofthe€ting28héaekeprahdnterfinalsa (padsn- agdl etet ype 10

sem conductor device of a TSOP structure) and Fig. 24 (a section of an
essential paiynal Enhger23padbn3nhiand eshe-isestsalr t ypads edhh cofdadieor devi ce
of the TSOP structure, to a face of a sem conductor substrate of a

sem conduct énneki pead( hertinnst 8A refpertsdvedyasandealseadgrorf ace of the
sem conductor chip_1") where a circuit and a plurality of externa

term naPs af@rf §eAtdng; KRer SPBAGOPERELSAS SBAPWAIY chendPREE: &88Cural ity of

i |1 ' I 3A1_and, t he.busbar | ead havi ' | at i
oat i ng. i BPFRRO35 35 4D FBA. PORCHBEr “A5RET or actee ot IR ethbRF ough t he

insulating fi 4,,The | LC r{d portions
3B forned i %Fég%aﬁf\yha\?mn# ﬁ%eﬂ“&g%ﬁ%ﬁ %%%gl?@h %r}%e%%?a%geg; Js"%%dvm in Figs.
23 and 24, the ﬁhgaélfhbeeo%5then§em&eaﬁauéeéraeﬂibhq Q%%bhgh lagads 3A"
havi ng t he 2 3 FEB 2002 - 4 ‘insulating coating raterial 20 applied to

their upper jhageatiaf fhem aneankeatepbuki-pag 3Ladise 3aLrapged over the
maj or face of the sem conductor chip 1 through the insulating film4, and

t he busebar akeadgedAsubstantdnldgged palrafdefli slilth thepaaglorelfawet h t he
maj or face of the sem conductor chip 1. The plurality of signal inner |eads
3A1, the busBathecgemigandyasgorhehdPmileonductor 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 susgﬁg@hggﬁéﬁﬁ&ggiﬁﬁgﬁg&igﬁprting | eads) 3C and the outer |ead
portions 3B : a thin small-sized sem conductor
package (of a 15gzL3EP §unUglliielcRaVedd thRe temse S 190 eV ddie present

inventor, the nold resin 2A over the sem conductor chip 1 is thin, as shown
in Fi g1524( 8kent dece186de iRl @hleBablficapPraabAAC dodaieei: i n which the
bonding wires 5 such as Au wires are seen through from 20 the upper face of
t he package,(JapdneSeePptente Lafid-Dpeni No .t Be2déllRey 198 0)handuthaivee. |f this
thickness is made further smaller (to about 0.5 m), as shown in Fig.

24(b), the peepl énvestigpsedr Bic &hgePEeseaind inkenio®r- exposure are nore

critical. 25 Another problemis that when the nold resin Q}he
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



~ 3 FEB 2002 - 5 sealing body) 2A over the major face of the sem conductor
chip is thinned, cracks occur thereby deteriorating the reliabilééé.{mz
order to lower the wire |loops, as shown in 5 Fig. 24(c), it dsdc l004bi e
to disuse the insulating tape 4 and to fix the signal inner |eads 3A1 and
the bus-bar leads 3AZ to the major faceg of the semi conductor chip 1
directly with adhesive. |If the distances (spacings) between the nmjor face
of the 10 sem conductor chip 1 and the signal inner |eads 3Al becone short,
however, the parasitic capacitance between the major face of the

sem conductor chip 1 and the signal inner |eads 3Al increases tol raise a
pr obl em t hat : {1 I Sl I t eLico ed. An object of
the inventi obnc;rlmsalﬁ%%'r%évsf(?g%g{fgéﬁibgﬁe%%argal%laﬁo%’hl{DEni{:ﬁg t he

sem conduct of; fRCKagis-ed iU lc ARIRA ,Olcaldsiidt R cte il idharagd eri sti cs.
20 Anot her object of the invention is to provide a techni que capabl e of
suppr essi ng therdwy agiling dapagififieed thelorediin heajewid.ac@hen t he

sem conductor:- chip and the | eads even if the sem conductor package is

t hi nned. 25 thmtvwiare dlyjoge thedfghttise mustete Gupprassed dd dow 2 3 FED zooz
- 6 technique capable of ensuring a proper thickness of the sealer over

t he senifon &Fs cHi [Faaft nivans@mtdetd det dnsydaddy &pating the entire

t hi ckness of the sem _conductor. package is reduced.. 5 Anqgther object of the
i nvention i MatEHrdvide B ERRIdSUEC EPESoP AT kEfdSh FhéSquant i ti es of
t he upper and elﬁgg@r seal ers of the sem conductor chip even if the entire

t hi ckness of"% ‘em conduct or package is reduced. 10 The foregoi ng and

ot her: obj ect's andy iy g} {PAIESALHDE i Y id |cdipoarR-apapr ent from

the follow ng description to be made wth reference to the acconpanyi ng

drawi ngs. Ofof heid Nvantionsd plbe diissl @Fed hessdinlsddiedl Tympresent ative
ones wWll be briefly summarized in the following. (1) A sem conductor

devi ce lIdonprs exeiscandirTticno rifvdicer ofthiap TSIOE wdirmgtars r and Frgl @4plural ity
of external termnals formed over a major face of a 20 seni conduct or
substrate, a@lagetiany off are@gsesidali partdiofy Faw-i &dor- | adtpasti on and an
outer lead portjion fqorned int egra,l ly with the inner |ead portions, bonding

wires el ect riSSE R &0t &YiRgy cORAIchr devitcRaeE &h® (IROF nner | ead
portions 25 srtels‘Pcetquv,elgd aar}%c% Scﬁalai ns%mbl%cci%dfu%rtosre{’Isluibns(%.r.Iaq:ee 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 33,, having the



2 3 FEB 2D02 sem conductor chip, the inner |ead portions and the bonding
wires, wherein the inner |ead portions are arranged over the major face of
t he sem conductor chip at predeterm ned spaci ngs between the "'ngEB fmpﬁ and
5 the inner |eads, and the portions of the inner |eads arran&e over e
maj or face are thinner than the other Qprtions of the inner leads. (2) In a
resin-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

r esi n- seal ednsyjatiem corductgomaderiad P9 applied iy ertenir arpper nvent i on
(1), the portions, arranged over the major face of the sem conductor chip,
of the innefacesd Pdr ttihensinpey flisasd pRrtiesis Jreate@rrangsd RIS to the
maj or face of the sem conductor chip directly wth adhesive. 20 (4) A

seni conduct &NedBFICE LRFS idfedhe SERICOATRIATHT IhiP i hAhrRYP &8 rcuit and

a plurality .of external_.terninals formed oyer maj or_ face of a

seni conduct df‘sélﬁ'&rﬁn& &1 Fﬁn'uraé‘ldi ttg‘eo "’Ise%’(fi’sr 2"5&#5? mudFfg an i nner | ead
portiongchavi Iy i Qn, d i r l.ead porti.on ing a second
regi on gnd a@?@%ﬁe&%@@%%nﬂ:@._alil% gLu (,P%r}laél';i% pcﬁﬁ%ﬁ’onﬁf%rdfelf’{]?}%’aecggal ly with
the inner |e¢adpRf ieANSIRRG T W gs 16! ectrical ly connecting the external

termnals and the first regions and the second regions of the inner |ead
portions 5 respectie/giMaralnictyd SEHidihPAhhdOr1 &ad | 31,1 R@eS@sconduct or
chip, the inner lead portions and the bonding wres, wherein the first

regi ons andbialre 1eadsn3A,eghdnshef sehécondectbeadhppr i agre are arranged over
the major face of the sem conductor chip, wherein 10 the first regions of
the inner | €d@chdilcaddy sonnaatadyddraugly dde dandiow splngands dmt ween t he

maj or face and the _inner | eads, wherein the portions of the inner |eads

arrangéd ovére FeakgHoWittdc @ Fodd Fiesidr ((Hheh sadd idihdodior t3%ns of the
i nner | eads an%ﬂlS wherein the inner |eads.aryan gﬁlove t he maj or face
are fixed at eh&F S¥EHES gﬁo:’}t %&‘f? F&aﬁﬁé{ﬁﬁ %pﬁ,ct R the
sem conduct Qk, +&RiR Y %&%~%& iq ﬁ!atkﬁ@ i . i nyseal ed type
sem conduct or §e§ﬂ%c_e fgg of The %%orseéen I%#g?qoﬁ}r\%lrﬂqlolﬂe{q%ﬂ, rlafﬁﬁle
seni conduct @hdcine ioh tedCaReU Tt g 32CFén eHONeLf frmd Nner | ead
portions have portions arranged substantially in parallel with the |ong
sides of the semmpraduwtior sodld,-sbired Femiaaldwitar rpngesypordf ans are
arranged 25 between the external termnals and the | eadi ng end
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



a~~vV~~~_:~ g _ portions of the inner |eads. (6) A sem conductor

devi ce conprises a sem conductor chip including a circuit aggéﬁggguqﬁnity
of external termnals forned over a najor face of a 5 senmc r
substrate, a plurality of |eads each including an inner |ead portion having
a first region, and an inner |ead po[t%oq havi ng a second regi on and an
outer lead portion fornmed integrally with the inner |ead portions, bonding
wires electrically connecting 10 the external termnals and the first
regions and the second regions of the inner |ead portions respectively, and
a sealing body for sealing the sem conductor chip, the inner |ead portions
and the_bongbﬁgiﬁbrg§dyyhgge6@egh@hé|m§§ofegé@@sognghéhe 15 second regions
of the inner l[ead portions are arranged over the najor face of the

sem conduct gemeBbAdudbsF etRip hes i Shine@i OPscled dbeui noeérelpad portions
are arranged at predeterm ned spaci ngs between the major face and the inner
| eads, and dbeeeeiordabengothe onslddbfDithe i nner | eads arranged over the
maj or face are thinner than the other portions of the inner |eads and are
not fixed at thefpn Pedgkngoehawpbrthensdire ipepdnj af Shewnoint he

sem conductor chip. (7).In a resin-sealed txge sem conduct or device 25 of
the af o?PeneRiBond(Fhvehti b% FaAYCeivilIe tPedifyse the 3ngehadppe - 10

regions of the inner . lead_portions.are, signal |eads ere he second
regi ons are%?Pﬁeﬁ ﬁg?eﬁ?i5$XI%%%§§l?%3lA3§% _c%ﬁﬁ%%t%?‘&ggfé:‘%onprises a
semi conduct g ChLR | BEHUIEA0 A il S E0d Gl fexnd S a plurality of
external termnals Tornmed over a najoP ace of the sem conductor chip, a

plurality Ofs.eﬁ@édﬁd@é"égri@ﬁi?di ngi péctIyeriteasdpesiven and e outer |ead
portion formed integrally with the inner |ead portions, portions of the

i nner | ead gastanoesbespgcifNgsy riaegecenvene thejonj bacéacE vhet he
sem conductor chip and electrically connected to the correspondi ng external
term nidPs, ammigondethonedhip Ioandeblénglignali kneer| eddposRions of the

plurality of |eads and the sem conduct or chig, wherein the inner |ead
portions become short, however, the parasitic capacitance

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

15 deteriorated.

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

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

25 Another object of the invention is to provide a



15 each include a first surface on the major face side of the sem conductor
chip, a second surface on the opposite side to the first sur%a e,_a first
portion positioned over the major face of the sem conductor hgpfﬂﬁﬁmﬂ&
second portion formed integrally with the 20 first portion and positioned
outside the major face of the sem condyctor chip, wherein the first
portions of the inner |ead portions are nade thinner 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 |ead portions are
nor e |Z ~ FEB 2t~~~ - 11 spaced fromthe sem conductor chip in the

t hi ckness djrection of the. sen.conductor chip than,the first surfaces of
Lhe second hBYERbRGS oF2PRELEnAE, ST EUELR0: § i BHEPSE FBYSKReES, 8Ein. ceal ed

por i ons. of CURer CRREE " E8n thp PRl SO RIRELL AR BN LR 1) e of 1he.

Se”iCondPCtQémEBBHdﬁ@ESPgﬁaéﬁa%858$éﬁiﬂﬂ £htendPrelOhitRnassegkn- seal ed
type sem conductor device of the aforenmentioned invention (8), the first

portions ofth8esenbesnieatopopitRageaie beddeddto the major face of the

sem conductor chip through adhesive. (11) In a resin-sealed type

sem conBluct or deknothéb objehe afotbeemhvventdonnientpoprE®lidet he i nner | ead
portions and the corresponding external term nals are connected through
wres. (12)teghnigesi@apabledofypelaraivgnthetavagtitiesoptt hbe

af orenmenti oned i nventjon llé, the plurality of 20 | eads include signal

| eads and fPRBEE pdR@ntPUeT| 23aLeTs netli hRerSPRAGOPBREFBASCBRPt RESR| xed

Cerm conduct 5F BN poBELRReR HHSBrErar i 0¥ cr b rePRArtoE, RRREPEST the
| eadi ng endsgoffh€eynner lead 25 portions of the signal |eads, and the
e 10 The foregoing and other objects and novel
features of the invention will become apparent from
the following description to be made with reference to
the accompanying drawings.
Of the inventions to be disclosed herein, the
15 representative ones will be briefly summarized in the
following.
(1) A semiconductor device comprises a
semiconductor chip including a circuit and a plurality
of external terminals formed over a major face of a
20 semiconductor substrate, a plurality of leads each
includiﬁg an inner lead portion and an outer lead
portion formed integrally with the inner lead
portions, bonding wires electrically connecting the

external terminals and the inner lead portions

25 respectively, and a sealing body for sealing the



¥

2 3 FEB 2002 - 12 electrically connecting the inner |ead portions of the
signal |eads and the corresponding external termnals are so2ad rﬁﬁ@qmugs to
cross over portions of the inner |ead portions of the fixed potenti al

| eads. 5 (13) A sem conductor device conprises a sem conductor chip
including an integrated circuit and a glurality of external termnals
formed over a nmajor face of the sem conductor chip, a plurality of signa

| eads each including an inner |ead portion and an 10 outer |ead portion
formed integrally with the inner |lead portions, portions of the inner |ead
portions being arranged over the major face of the sem conductor chip and

el ectricall conng tg? Fhe corresp ondi xtern ternrn hs t hr ough
wires, fixed 15 8 u P5|C &Rds éacﬁ Pﬁilgg gpgﬁ ﬂﬁ%raPeag Sortron and an
outer |ead pghhig QEEEEd hﬂéf@iﬁ'£Me“ﬁhﬂe£hfe58”$6ﬁ£§8HsPQE ions, the

i nner |ead portro s berng partrally arranged over theé major face of t he

Se”‘CondUCtQErﬁﬁdeaB@e§|Eﬁérm§§b£Yf§@8n6§t€HetthﬂéogguégbkeéHQﬁd'ng
external termnal's, and a resin nenber for sealing the inner |ead portions

of the pIuratrpyedétsrgmaédlepdeingbebeﬂweénlend pasbropacef ahe fixed
potential |eads, and the sem conductor chip, wherein the inner |ead
portion8 of thkReisngnalehdadsardchh@5pontiade affthet isnefateada the nmj or
face side of the 2 ~r rte ~ODt - 13 sem conductor chip, a second
surface on ?ﬁéaBESGSPYérsFHE raieRefaresarqurhipeerathapsthpgortion

osi tioned qgyer the or face of .the sem ¢conductor chip, and a second
Bor;igp forﬂéEanPB§£ab ﬂ?tﬁh?hén??steggﬁorgrons anhpposrtroned out si de
the major face pfzéhegieggggqug%gFéég EX §h§; ég?hg%cgrrsteggrtrons of the

i nner | ead portr Si gna rnner tfie second
portions '”okhéhbthBﬂéﬁéngiéﬁéé'PHvQﬁtiéﬁ ffrrceHQU559£lngp, wherein the

first 10 surfaces of the first portions of the'inner [ead poftions the

si gnal 1beadaraaagetr evepatrd i 98t hecsedt cORdUseRic6hlpctdrt he thickness
direction of the sem conductor chip than the first surfaces of the second

portions of chhp,i nfiethéeanneorieadspomhiors naté fhrednaerthead portions of
the fixed potential |eads are partially arranged over the major face of the
sem conduct dPaghng BE@ME@ﬁt%ﬁéslénghg BAGAr ofa€RecfnhBe | ead portions of

t he signal |eads aa g% raI$ é % externa term L and wherein the

i nner 20 | e§8™BEPPFBA °5f R Frxeys o?%n%?%? #B3RE L+tMpartial Iy arranged
I the th ndi t he | eadi
ends of 'the i nnes Pead"pdr fLene SEtha SPEHLFoRasShabeRRy AR Recot - coal o
type SﬁﬂlCOBQUEBBVaﬂ@féﬁén@ﬁoﬁédtbﬁvéﬁ@i@ﬂEOi50”€He'EMEBEbHE (13), the

i nner | ead

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 regqion,

25 and an inner lead portion having a second region and



2 3 FEB 2002 - 14 portions of the fixed potential |eads are partially
bonded to the major face of the sem conductor chip with adhq?iggF q@ %he
inner lead portions of the signal |eads are spaced at their ea.iﬂ% H S
fromthe 5 major face of the sem conductor chip. (15) In a resin-sealed
type sem conductor device of the afo[e@pqtioned invention (13), the inner
| ead portions of the signal |eads are bonded at their |eading ends to the
maj or 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
signal |eads and_ the corresggndingpext rnal termnal s ﬁS re.so arranged as
e

to cross ov8P BYFEFohEads PPREIPRNEPITMESLPERIFGAL Yo 1IE x &dRF8t ent i al

| eads. (17) JA_.sepicon tor_device.c r.ses._a i.caonductar. chip includin
an_inteéra%%gagi 8%?%9§%d8 ngFH?aV%F%?EFi8§?£%ﬁ§ﬁi?egﬁPH§F§ngrngd over a ’
myj or 20 faeqeObxtBenasMEoRINGIQr 26l Bred hl: Eagegxoﬂg ah@nahel eads each
including an inner lead portion and an outer |ead portion formed integrally

with the ingeeohaagdepebhs08g, ther thABE 2kalihgorRRBhs! ead portions being
arranged over the major face of the 25 sem conductor chip and electrically

connect gd t mespectiZzelyFEBnd~a2sealingcbodgsfondseglexgerthal term nal s
through wires fixed potential |eads each including an inner |ead portion
and an out esemégdngurctponchopretihentiageal Leadi phrthensnaed ktbded porti ons,
the inner |ead portions being 5 partially arranged over the major face of
t he seni conB@BEeRIcHipeandWBPERLR| EBP| fiEBRNEETAANE0 aNHe tA6T r espondi ng
external termnnals, and a rEs' nmenber Eor seal ing the inner Ieag portions
of the plur BFFPPdoFedigRa OF ckhE, LPREX ARef PEXY POt PoR S5F2PAEY | xed

over the major face of the semiconductor chip, wherein

10 the first regions of the inner lead portions are
arranged at predetermined spacings between the major
face and the inner leads, wherein the portions of the
inner leads arranged over the major face are thinner
than the other portions of the inner leads, and

15 wherein the inner leads arranged over the major face
are fixed at their leading end portions to the major
face of the semiconductor chip through an insulating
film.

(5) In a resin-sealed type semiconductor device

20 of the aforementioned invention (4), the semiconductor
chip is'rectangular, the second regions of the inner
lead portions have portions arranged substantially in
parallel with the long sides of the semiconductor
chip, and the parallel-arranged portions are arranged

25 between the external terminals and the leading end



10 potential |eads, and the sem conductor chip, wherein the inner |ead
portions of the signal |eads each includes a first surface on Lhe+nqiqﬁz
face side of the sem conductor chip, a second surface on the dépbgﬁte Side
to the first surface, a first portion positioned 15 over the major face of
t he sem conductor chip, and a second_p%r[ion formed integrally with the
first portion and positioned outside the najor face of the sem conductor
chip, wherein the first portions of the inner |lead portions of the signal

| eads are made 20 thinner than the second portions in the thickness
direction of the seniconductor chip, wherein the first portions bf the

i nner | ead BortLons of tﬁg siﬁnal Ieads have | eadi ng end portions to be
connect ed t BOFR&ORFr BE, thfetBIRT ¢ 182FF rst surfaces of the first 25 portions
of the inner |ead_portiqgns.of ignal .. 2 02 - 16 |eads other
t han t he Ieadingqgﬁd éb%?%&%gngggtﬁgrgggﬁggeggpgggﬁége%Seniconductor chip
in the thic I {.0 1 cond . £hipat ha L (St
surfaces ofEE géggggﬁgg%o???%n%H§%§§E%§i%ng?£ gég %H%o?tPéﬁgsl&% rein the
first portiggseQtebh81i BBLRih8RE POFhEQNSVEE hhRasb@nghckeadsaare arranged
| ower in the thickness direction of the sem conductor chip than the first
portions of sehécbndactbeasupsttavas af plheatigpabfl taddsoeheh than the

| eadi ng end portions, 10 wherein the inner |ead portions of the fixed
potenti al | éadsudingpant inheéy iheadnpedtsorrhavidngapofifateregione

sem conductor chip between the | eading end portions of the first portions
of the inneRPPRedd ﬁBPFFoﬁ@aGfP?ﬁElgpggaYlP%aﬂssﬁﬁﬁnghEeBPBPaPPFy of 15

ternal terninal d wherein the i d_porti the fixed
ot ont 1 al | BAGEOKPE BAPE) HPF AP HAGRYI BUEFOT AL the LhicEBSSRBFFoct i on of

e e, CongieoE bBgd 1o iey ke RoEi 06200 e g port o

of the signa an adi ng en rtrons. In a

resin- sgal edhbyBRreefiheondpRiRE18exhdetRe Ehesef pegiBALI aR@dthavention
(17), portions of the inner |ead portions of the fixed potential |eads and

t he | eadi ngsendnfdoreyhoasobft hirei bnrer| taddppottdoasof 25 the signal | eads
are bonded to the major face of the .2 ~ ~~ tt~ Q02 sem conductor chip
wi t h adhesi vespetOivehya ardi a-seal dugt hpdyséarceaddsngr thevice of the
af orenenti oned i nvention (17), the wres connecting the inner |ead portions
of the sign8PMiEqRdUSTARICRAR, cBRRciPBREI h§2axPRFRaPREcRRENENE are so

bonding wires, wherein the first regions and the
15 second regions of the inner lead portions are arranged
over the major face of the semiconductor chip, wherein
the first regions of the inner lead portions are
arranged at predetermined spacings between the major
face and the inner leads, and wherein the portions of
20 the inner leads arranged over the major face are
thinner than the other portions of the inner leads and
are not fixed at their leading end portions to the
major face of the semiconductor chip.
(7) 1In a resin-sealed type semiconductor device

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



arranged as to cross over portions of the inner |ead portions of the fixed
potential leads. 10 Fig. 1 is a schematic top plan view show ng the
construction of a resin-sealed type sem conductor device of &EB 02 ne
invention; Fig. 2 is a section of an essential part of Fig. 1; 15 Fig. 3 is
a schematic top plan view showing the ggnstruction of a resin-sealed type
sem conduct or device of Mdde 2 of the 1tnvention; 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 Mshown in Fig. 4; Fig. 6
Is a section of an essential part taken along line B- B of Fig. 3; Fig. 7

5 2 di 201 9 g asnexpl ol ngn sl S 0525 ROgk 806 Wkgs 10agi nal e

i nner | eads; 8 I's a diagramfor explaining

anot her net{Rerods bondli Secand esed Dodd W £iked i poeént £alSleddy, 9 is a
schematic top plan view showi ng the construction of a resin-seal ed type

sem conductor 5 ¢eyi ce sémbdad3cobrt Gevioeweobmppisksga 10 is a section of
an essential 'part of Fig. 9: Fig. 11 is a schematic top plan view show ng
t he construsenbronductoesthipetneiudimpe aeninbegoated gorgevt candf Mde 4
of the invention; Fig. 12 is a section of an essential part of Fig.
5 a plurality of external terminals formed over a major
face of the semiconductor chip, a plurality of leads
each including an inner lead portion and an outer lead
portion formed integrally with the inner lead
portions, portions of the inner lead portions being
10 arranged over the major face of the semiconductor chip
and electrically connected to the corresponding
external terminals, and a resin member for sealing the
inner lead portions of the plurality of leads and the
semiconductor chip, wherein the inner lead portions
15 each include a first surface on the major face side of
the semiconductor chip, a second surface on the
opposite side to the first surface, a first portion
positioned over the major face of the semiconductor
chip, and a second portion formed integrally with the
20 first portion and positioned outside the major face of
the semiconductor chip, wherein the first portions of
the inner lead portions are made thinner than the
second portions in the thickness direction of the

semiconductor chip, and wherein the first surfaces of

25 the first portions of the inner lead portions are more



11; Fig. 13 is a schematic top plan view showi ng a construction of a

resi n-seal ed type sem conductor 15 device of Mdde 5 of the iny?nEEBnQ%gig.
14 is a section of an essential part taken along line A- A 0 I'g. ;
Fig. 15 is a section of an essential part taken along line B - B of Fig.
13; 20 Fig. 16 is a diagram show ng 9F£fglon H where the back faces of the
i nner | ead portions are half-etched; FQ. 17 is a diagram show ng the shape
of one of the external |eads (outer leads); Fig. 18 is a schematic top plan
vi ew showi ng the 25 construction of a nodule of a sem conductor storage

~2 3 1=E ~ 2002 - 19 device of Mdde 6 of the invention; Fig. 19 is a side
el evation of Fi 8; Fig. 20 js a,schematic tpo | an_vi ew showi ng the
const ruct i O%P%‘Fg%n%ﬁq”%c’flg%rﬁ%mh‘é%%‘éc%?r NERHEP 7+ f&met%l(i”m%ﬁi on%J Fig. 21
is a side elevation of _Fig. 20:.Fi | S 2 | al CHi = y schematic
perspecti vedH%ﬁ\#%%%vﬁ%gt?%es%rlﬁ%rgd%ﬁ% r%kgjf}?g%ﬁ%l? %}){? eg%lf\?%\gal ed type

sem conduct gt - d2vi C€ P R0 LLLod® SEFULIAL o pfchbei prépr18ad: Fig. 23 s a

schematic top plan view show ng a construction of a resin-seal ed type
seniconductgérggyﬁgg of a TSOP structure having been investigated by

5 (9) 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 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



us; and 15 Fig. 24 is a section of an essential part of Fig. 23. The
invention will be described in detail in 20 connection with ita‘I Sei 5ﬁth
reference to the acconpanyi ng draw ngs. Throughout all the dréa 'EB 19
expl ai ning the nodes of the invention, the portions having identical
functions are designated by the identigcal_reference 25 nunerals, and their
repeat ed description wll be 2 3 FEB 2002 - 20 omtted. (Mbde 1) Fig. 1
is a schematic top plan view showi ng the construction of a resin-sealed
type sem conductor 5 device of Mdde 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 ential part taken along line B-.B of_Fig. 1; and
Flg. 2(c) ISLECRRIILH GOTECTi iy BT (LA BPBHPR? eE EBe G 10 of
Fig. 1. Thr t the es di ) i I t he

sem conduct%;j chl pl?aécilsse%r}dew % caéffgﬁo%éﬁgﬁide ’?%/%%#%%c %“g‘gi%‘?fsrsop

structure. J, é@%ffaaf%éc?daé YR %@ﬁ% Og&éi&ydogdaﬁ)é Si fflet OC 15

(Lead On Chip) struct I n which inne portions 3A are arranged over

a rectangul pea® e ST tOf Ok Pf cedSpSteneian Féfdsl. The inner |ead
portions 3A are integral at their one ends with outer |ead portions 3B.

Si gnal 5 appl i ed 203} oat sembedbrdutead pevicensomdprisasoans to the standards
i ndividually and the outer |ead portions 3B are correspondi ngly nunber ed.
In Fig. 1, sericppiucterf tduipl gluding lan irtegdrated apirewst |aner | ef t hand
end is a 16th termnal. The lower_righthand end is_a 25 17th termnal, and
t he upper rquﬂqﬁﬁ&pgﬁupﬁsg%;ggﬂq; términals 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



A

,Z ~ ~E~ ~00~ - 21 termmnal. In short, the package of the present TSOP
structure has 32 terminals. The 1st, 7th and 16th term nals argjf pryt pii;
power voltage vcc such as the operating voltage of 5 volts 5 or 3 volts
(V) of the circuit. The 17th, 27th and 32nd term nals are for the reference
voltage Vss of 0 volts (v), for exanpl & The inner |ead portions 3A each

I ncl udes, as shown in Figs. 1 and 2, 3 pllurality of signal line 10 inner

| eads (first regions) 3Al and two bus- bar | eads (second regions) 3Az. The
bus-bar leads are |eads for feeding the power voltage and the reference
voltage to the sem conductor chip and will also be referred to as the
"fixed potential |leads". 15 The plurality of signal line inner |eads 3Al
are extendeHeEéF8§§uFH@r|ﬁBFPvdEaFeFBHG §PH§§C8f°PhEhPe€PEH§&F§ of the

duct hi to_th t i de duct, hip 1. Th
:?g%gﬁnlrﬁegaﬁ%e#g égﬂgf%F%ECESFS%C%eg?OgéfS gpéﬁ léggpggﬁgﬁaﬁa as shoﬁn

in Fig. 2, gyl t 8 I E368 LENEnOBLOR:iLaRGuRLENEREEM GRACYCE OF
ﬂgﬁﬁ anga fu ﬁ ? ?érn ﬁ

substrate, OV-Er € CITCul y of "ex ermnals are

formed) of EB@oﬁég?SQEﬂHﬁt?ErﬁQBplﬂte?EaP%gdﬁiﬁﬁnkﬁédf§P§E'“93 S

(predeterm ned di stances) 25 between jor tface and inner |eads 3Al z,
which ase pdr8ibhB QHQZposigioﬁEdeoﬁBSﬂaérthéaﬁa5be ghber opotheons of the

e semiconductor chip, wherein the first portions of the
inner lead portions of the signal leads are made
thinner than the second portions in the thickness
direction of the semiconductor chip, wherein the first

10 surfaces of the first portions of the inner lead
portions the signal leads are more spaced from the
semiconductor chip in the thickness direction of the
semiconductor chip than the first surfaces of the
second portions of the inner lead portions, wherein

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

20 lead portions of the fixed potential leads are
partialiy arranged lower in the thickness direction of
the semiconductor chip than the leading ends of the
inner lead portions of the signal leads.

(14) In a resin-sealed type semiconductor device

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



| eads 3Al. The | eading end portions 3Al11 of the thinned signal |ine inner

| eads (the first regions) 3Alz are 5 fixed to the major face of the

sem conductor chip 1 through an insulating film4, as shown i nZFggEEB p: il
Figs. 2(b) and 2(c). The individual |eading end portions 3Al1 of the
plurality of signal line inner |eads_3f\] are 10 individually connected

t hrough bonding wires 5 to bonding pads™(the external termnals) | A arrayed
at the central portion of the sem conductor chip 1. The two bus-bar |eads
3A~ are forned over the major face of the sem conductor chip 1, as shown in
15 Fig. 1, each include portions 3Az1 arranged substantially in parallel
with the | ong sides of the chi roj ections 3Az~ arranged

lip l, and p
subst ant i al PPTEACREr 8f| Ehewfikefheosrptiadi deadss ange PéFtd-aLlind havi ng

i t igh.th di i 5 bonded, d 20 .made int |
of 't he: samePRBEER 5P, SRE PRAoBoFRREneTaRbSor SEoBaeehar FBdke sA- the
proj ections

=~ i | . wi i 3 | [ f
D otiot er v nidtE,2BPESTREC AHLCRRE sHhEh, HARAPRRELIORERE Bhell P TR Y

i nsul ati ng &i; . h Okl f; I3 @i I rm ng
st eps , Z El@ﬂ%ﬁzégg?g_ﬁgg EBFggatgégéhgﬁgsgga?éh?hgﬁggjg?bpggégof t he

chip 1 shanmhHerpEairecbifoase3AéhicBydubeost epip.it is possi-ble to prevent
the bus-bars and the wires 5 for the signal |eads fromcontacting. The

obj ect of bondi ngl16he In w res in-seatlled mygee ctamiomtretdrs devimeke uni form
the lengths, bondability and electric characteristics of the wires. The

| eadi ng endCfofhpopsogamengionad snyaatirnanéd 3)eadshe3Anngmdlend bondi ng

pads | A of the senicogdu tor ;10 chip 1, and the projections 3A22 forned at
the paral | ePOpGHPRENST3RRE §AIPAL BGEAdBarTPeRARIEA, 24ndPEAE bondi ng pads | A

f th ' t hip 1 d Lvely by t di i 5
and are of eCLPAED] P EanRECEEG, MHHE S EAPEoRBUCTS: “HRy O RASREELS T nner | eac
porti opg 3Acﬁ@§ tHeoRgRILAY WELEaLD arg&iﬁqled with a nold resin (sealing

A patk T

body) 2A age 2°of this seale structure is shaped by cutting

suspensi on | eads ((&h)i pnsaPpestinigeagads)ype dshildihdudtdr IR Jeortions 3B
fromthe lead frane. In this 20 enbodi nent, the portions 3Az1 are close to

t he chi p mapér thecefobamentiocheddédventhoadhdsiyyethe wheeki ke. The
insulating tape 4 has_a structure in which an_epoxy or polyinm de adhesive
is applied edeBsrAc3li¥sconngcbiBe khhdelionen perdi prgtieasi af 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 bonding wires 5 may be gold wires. The ~; ~ ~Jr LI - 24 nmethod
of formng the wires 5 nmay be the nail head bondi ng nethod of th

ul trasoni c thernoconpressi on bondi ng nmet hod. These gol d wires EEBe?mn
repl aced by al um num wi res, copper wires or the coated wires which 5 are
prepared by coating the surfaces of nmgtgl w res with an insulating resin.
The di nensi ons of the essential portion of the resin seal ed type

sem conductor device of Mbde 1 are as follows, as shown in Fig. 2 (the unit
is 10 mllimeter: nm, the thickness of the resin-sealed type sem conductor
device is 0.5 to 0.6 nm the thickness of the nmold resin (the sealing body)
over the inner lead portions 3A on or face of the s nductor chip

1is 0.06 to°H-45P lré%de’f%%rri%l t%‘?m S oFRE PRI MFETFS 2 l’ﬁ%‘?ow the face

opposed to Fpl gﬂ} 0 o] o0 0.11 mm
the thi ckneré(glge %ie Is%‘g #A{t)ove ‘% rp(gkjgeﬁst{snrgﬁlL th&a o%éj)fggor\sm res 5is
0.07 mm or At &t nié@’én;\/@ft‘foﬁ St Sridd ”mtei ail' vhigkpgss of the
senlconducton %Ip 11s 0.2 to 0.28 mm the thickness of t he portions 3Azl,

arranged ovefinéhel d&d OfoFeLenHf w@ Bréne £ orslig t s r€hdis lbeDhgt he bus-bar
| eads 3Az is 0.06 to 0.07 nm the thickness of the signal inner |eads 3A z

is 0.065t0 RorOiflymartdvegédi ckeesshefmd her i fisckadf nghéilm4 is az23
FEB 2002 - 25 0.05 nmm and the thicknesses of the inner |ead portions 3A
and the outeemicendpoter oribigBind eelertivicbly ycoboected 126 e Next wil |
be briefly described the assenbling 5 steps of arranging the inner |ead
portions 3AF%&§?S??Eﬁh%$d?x?%ﬁﬁ?¥ﬁt?¥m# cOMRRIcR oF SRR pPReMPeT:  Prepari ng

a flat franmp which includes. t#e [ ortipns, 3A aV| the plurality
of s gnal | R S0 HAE e ST S REECIREE st Eaf PLBRTS " aha  he
outer lead pprijons SFeAqd eofid efhyds mide ﬂ:é‘f‘@ioﬁ?a@f the fixed
10 potential leads, and the semiconductor chip, wherein
the inner lead portions of the signal leads each
includes a first surface on the major face side of the
semiconductor chip, a second surface on the opposite
side to the first surface, a first portion positioned
15 over the major face of the semiconductor chip, and a
second portion formed integrally 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



portions 3A; : Sticking the insulating tape 4 to the plurality of signal
line inner | eads 3A1 of the inner |lead 15 portions 3A, and shaping the two
bus-bar |eads 3A= to formthe steps D 3~ Positioning the |eadfy fF8 s
t he sem conductor chip 1 in such a way that the plurality of signal |ine
inner leads 3Al are extended across thggindividual 20 long sides of the
rectangl e of the sem conductor chip 1 and to the center side of the
sem conductor chip 1 (see Figs. 1 and 2); and : After this positioning,
perform ng a heat treatnent (at 400C for 1 sec.) so as to bond the 25 mmj or
face of the sem conductor chip 1 and the | ead 2 3 ~rE 200 - 26 frane
t hrough the,j | ati . r kL b a rLhed form ng
1E?§§ 8LhBY LARR: + ngﬁPEhg &nk FS?tﬁSﬁg h?@tﬁBQS

nmet hod of ma the inner | ea hi'nne han the ot her portions of

the inner |§§Q§e3A¥roﬁh€h§tQBﬁi@EnHGEtérlEEQ?rEBYtH@ tRieRdebgfore the tape

is stuck. The insulating tape 4 is given a structure in which a

t her nopl ast dérpekyoni d¢ aHbesemécbaduogos thipknhaa eheOf@ibtmmis applied
to both sides of a thernoplastic polyimde tape having a thickness of 0.03
mm and thest@fadkespiethassacohdcknesionts aiothe0ifBemmleada whole. In the
resin-seal ed type sem conductor device of the TSOP structure shown in Fig.
24(a): Phe PﬁFékﬁ§§s wherpéanr EBpnfisatenorypenserifcbRguénperdéepde is 1.0

nm the thickness of the nold resi the sealing body) 15 over the inner
"ond porti OROBRLPBS0086ERE BLaRSIoeHE ARPCRREABIEH LAESFOLE FBS: n (1 e

seal i ng body) . hel t face, oppo o the iLor face th
oo Codduor Ehi8RhaYs! AErLBESenoBROREE Lenk ASaABLEE BREL Bhab Ehe | pe
| i bod : bandi ag Wi is 0.07
o (P nEkreh BUsEbhE BECEhE 2hned LBEADEBELEGNL BEDLRE S O 0T TN O
chip 1is 052§n5m1leQstBtﬁgﬁeﬁﬁaﬁfthéelbuaihgrehaagéraﬁank$ 0.125 nm the

i ndi vidual thicknesses of the signal inner |eads 3Al and the outer |eads 3B
are 2510. 12gherpianthehénhbrckaadspottibasi nfukhei Agxedl podentZa® ~Fg aooZ
leads are partially arranged over the major face of

the semiconductor chip between the leading end
portions of the first portions of the inner lead
portions of the signal leads and the plurality of

15 external terminals, and wherein the inner lead
portions of the fixed potential leads are partially
arranged lower in the thickness direction of the
semiconductor chip than the first portions of the
inner lead portions of the signal leads other than the

20 leading end portions.

(lé) In a resin-sealed type semiconductor 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 3Al z, which are made thinner
than the other portions of the inner |eads 3Al. As a result, the) j brp 2002
sem conduct or package 2 can be nmade {hifn without causing short clrcuit

bet ween the bonding wires 5 of the signal |lines and the bus-bar |eads 3AZ,
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 lowered.to éeduce the thi kne$ of .15 the package. The thicknesses
of the oute?e?éﬁﬁg AR L %%lY%é inner leads 3Als in such a way

that a mechani Ca'é%az“fﬂgéh agaﬂﬂgegmgagfe Eﬁ!@Bhd%EBE”ﬁFbﬁB eof the

| eads, as m ght rilse be cause e5|re external force applied

from the Zoo?UEﬁéd@f@feﬁ@ﬁtﬂ@ﬁé@gfnv@ﬁglé& ?Pﬁporﬁhéhﬁlﬁééght of the
package, when the package is surface-nounted Cbnsequently, the reliability

of the paCk@@ﬂnéﬁﬂlbﬁ ther bvesr Lyed pcﬁrth@n§6@fcﬂlﬂdu§l@ﬁapal}5@@§ 2 is made
thin, 25 noreover, e parasitic capacitance can be reduced to | - 28
speed up thendpﬁhatccmmeﬁp¢mﬁum@semteemabdteymanabﬂ1Enadﬂctor devi ce by
providing predeterm ned spacings S through the insulating film4 (the

t hi ckness i 3rDangednys bee vREPS 3 hevemj RRT ¥ bees o?f t Hee 5ineaf chaddct or chip 1
and the inner |ead portlons 3A. Even if the sem conductor package 2 is nade

thin, noreoR@Ftipps;Qt pB%%lg&%F?OP%E%%?ﬁa Pe3YRr t hi ckness

BRIEF DESCRIPTION OF THE DRAWINGS

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

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



(about 0.06 to 0.11 nmm of the sealer over the major face of the

sem conductor chip 1 of the sem conductor 10 package 2. By naking the inner
| eads 3Al z thinner than the other portions of the inner |eads SA% ﬂml
noreover, the sealers over and under the seniconductor chip 12 & EBe

bal anced in quantity by bringing the_pigjgctions of 15 the outer |ead
portions 3B closer to the central portion in the thickness direction of the
sem conduct or package 2, even though this sem conductor package 2 is
thinned. This makes it possible to prevent the sem conductor package 2 from
20 bei ng war ped because of thermal expansion. At this tinme, it is

preferable that the | gwer faces of the inner l|l.eads 3Al, not arranged over
the chip 1, be p8ddri 8ndd BePIROERB FoFxPééén&Pgtﬁ€°§@ﬁFb5Wﬁ@950r chip 1.

25 In Mde 1 reover, .in_plLace.of _the.insulatin L.~ |~~~/ - 29
film a4, adhggig§n§§§gbgl§ﬁﬁlgée igga ogéthgnsgﬁdgﬁSdShd portions 3A11 of
the inner |eads Q4 hg N8| Qr stacRa®fict ReoCRIRN THRUWIRHAE RARRS ti C
capaci tance betmeeg t he chipsan Fhécleagsgﬁngreases, thenﬁgaging end 5

portions 3Aibnsamubeibavwefr RyrbBentbBegkBassypk tbaibasa@uetothe insulating
film4, so that the wire | oops can be lowered. As a result, it is possible

to thinst hedpatkegefarodewdobé. thbi $npenkdga;i s suited especially for such
flash nenories whose operating speeds, do not 10 need to be relatively
hi gh. (Mdde 2) FiFdg.310sis aclsesstion pdpapl &ssengwadheaintg othdigonst ructi on
of a resin-sealed type sem conductor device of Mbde 2 of the invention
Fig. 41is a%dection 15 of an essenti al part taken along line A- A of Fig.

3; Fig. 5i | d.vi t | gsed h ircle Mof Fig. 4;
and Flg. 6 is o 280 Gn OF AncGReBALLE| CBR PLERATEH SRg e B B o

Fig. 3. 'g §SB§?E9E%§8hegftXpﬁgggﬁ}EQQﬁaﬁtQgpgﬁégﬁchBdﬁthQde 2, as shown

in Figs. e portions arrange ntially in parallel with

the | opg sidegiek bhemsari gopdueher igheRtion®f the bus-bar |eads 3A- are
fixed directly with adhesive 6. The plurality of signal line inner |eads

3A1 are lifted afigheile is hesdcrdoands 3AAlekskentilale paltitp ofajFdg.f ace, and
no 2 3 fEB luu
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



¢

- 30 insulating filmis interposed to provide spacings (distance of 0.05
nmm S between the najor face of the sem conductor chip 1 andlbhe t hi nned
portions 3Al of the plurality of signal line inner |eads 3A1l. Thek (53 2007
adhesive 6 enployed is, e.g., a thernoplastic polyimde adhesive. This
adhesive 6 has a thickness of about Q.P% mm after applied. As shown in Fig.
4, the plurality of signal inner |eads 3Al are electrically connected to
the 10 sem conductor chip 1 by bonding the bonding wires (gold wires) 5
directly to the bonding pads | A on the major face of the sem conductor chip
1. Specifically, the sem conductor chip 1 and the signal line inner |eads
3Al are electrically connected by pressing the 15 [ifted thin portions Al~
of the sign@FV+¢ﬁe°¥n%%¢eI@a%§ Bhe ipvemele®}or face of the sem conductor
chip 1 by a | ead tranf presser .to bond the bogdimg wires 5 to the | eading
end portions 3A1¥%gnd %ylﬁoﬂdFﬁéetﬁ e¥ehiPReffsFaB-t hB7bonding wires 5 to

t he bondi ng pads_|L A on.the 20 jor.face of the senm.c uctor. chip 1.
Li kewi se, as sho&hgfnggib§ %,sgﬁ%m%Fb?rggPoﬁ agAﬁlgﬁdgﬁgglP iﬁﬁ? 3Az1' of

the bus'barc&ﬁ%ﬁfué€§oﬁ”§ft%ﬁvggﬁgﬁfgng@d ev gn?ﬁgﬁ%53j9ro£afﬁe0f the

sem conduct or Ip 1 are 1ndi onded onding wmres 5 25 to
connectst hejgesheopguct or chip 1 and the bus-bar ~ 3~~~ 2042 - 31

| eads 3A2 electricalfy. After this, they are sealed with the sealer (resin)
2A. The bondi ng pads 2A e ahsidaj eletattonfofheigenkoenductor chip 1 have
a structure in which an 5 insulating oxide film1B2 is formed on an inner

el ectrode 1B1 onFag.SPE2sipsarpactidliyidcnh-awhghschematarce sequential ly
formed thereover a first tungsten ( al l oy 1B" a second_ tungsten (W all oy
1B" an al unPREFPEREIVEI YW 1&?‘”%\“% Be eRtARPURPRIFFUGEESY 2B62 a 10

second titaniun1(Tig q%lo 1B" a.first 'nsu&atin oxi de i' m 1B8, a second
i nsul ati ng FFFm18® %ﬁ 5???(??@&%Pni%ﬁ%% e ?VhF%O?g 78 é med to expose
the fage pfS£p§%?$9g1ggg%ﬁéiﬁﬁgéioyrgBS to the outside. Even if the inner

| ead portions I's fIxe the nﬁjor_face of the sem conductor chip 1
directly with thpjgdhesiye §,séhérnhﬂ§é|€bbn?lﬁﬁ| ¥iBldenbRshg &PIQ is
formed at the uppernost |ayer of the major face of the sem Cconductor chip
1, as shownconstigctbon sof t hates ie-sasliédt type ofembeopduttons ot her than 20
inner |lead portions 3A and the bonding pads | A of the

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



sem conductor chip 1 can be ensured. Here will be briefly described the
assenbling steps of arranging the inner |ead portions 3A over t g zmn
face of the sem conductor chip 1 of the resin 25 seal ed type sentconduc
devi ce of Mbde 2. 2 ~ t=EB 2002 - 32 ~1: Preparing a flat franme having a
plurality of leads 3; 2~: Applying ad &iye 6 to the two bus-bar |eads 3Az,
5 and shaping the lead frane to formthe steps D.' Here, the adhesive 6 may
be applied after the step formation; ~3: Over the sem conductor chip 1,
positioning the lead frame in such a way that the plurality of signal 10
line inner |eads 3A1 may extend across the individual |ong sides of the
rectangl e of the sem conductor chip 1 and to the center side of the
senlconduct%WlE%?$ 1 (see Fig. 3); and : After this positioning, bonding
the chip and the %Sdlefg frame with the adhesive 6. Fig. 7 is a diagramfor
expl aining a met FBA°F bondi ng the bonding wires 5 to the signal |ine

inner leads. Fig (a o] e t Fig. 7(b)
shows the state Fﬁgfh% agrésiéﬁﬁ%%%?%gtgg giin O§??‘§ﬁoﬁ9§§ Eﬁe state after
the wire bopghdgractNeRIét £1-esh 06éd Bed ar ph@dfem 2ooh ARSI 22 desi gnat es
a lead frane presser. In a nethod of bonding the bonding wires 5 by

pressi rg th@e¢1§ée@flm@@&ng SO ST inwen 813 ; qwlghezeé)signal i ne inner
| ead 3A1 to the major face of the 12 3 FFL~ 20~
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) 1is 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 1lst 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



- 33 semniconductor chip 1, as shown in Fig. 7(a), the semni conductdrj ¢kip 2002
is disposed over the stage 21 to position the lifted | eading end portion
3A11 of the signal line inner |lead 3A1. Next, as shown in Fig. 5 7(b),

after the positioning of the inner lead, the |ead frame presser 22 is

| ower ed, but the stage 21 is raised ;ozgopd the bonding wire 5 to the

| eadi ng end portion 3A11 while pressing the signal line inner lead 3Al to
the major face of the sem conductor chip 1 over 10 the stage 21. After

this, as shown in Fig. 7(c), the lead frame presser 22 is raised, but the
stage 21 is lowered to rel ease the pressing force thereby to retdrn the

| eadi ng end portion 3A11 of the signal line inner lead 3A1 to the |lifted
state. 15 Fitgrm8niad .a TihaghentfothexprekagagofinbhacpreeenbdTFGP bondi ng t he
bonding wire 5 to the signal line inner lead. Fig. 8(a) shows the state

bef ore the WtrXECHEEE hgs Blgtegmapadfows the state in the wire bonding; and

Fig. 8 hows the state after the wire 2Q banding. th thod of
bondi ng. 1 he bondiHE Wete: 3 o A LA =RI8 Wn A %5k LA K | Fi .
8(a), th i.cond ip.L 5 fi 21 t

o i on 1t hCTRABRA FBadlAY &R ey FEBR IATS SPLFRASFAnal YERE | nner | ead

3AL. Next, %?zgﬁgrzspogglite '%ivlq- o%( Rhe dfitetiithe PR&i i7ening7eh bhe 2 ~ r

c~ ~~ - 34 e the I'ead frame presser 22 is lowered to bond the

bondi ng wi r @25 d @crii@nheadare ¢od pokt irefe3AhteWiidle apiee ¥Sisn@ £t e si gnal
line inner | ead 3A1 on the major face of the sem conductor chip 1 over the

stage 5 21. vafltear (Whi,s foas exaopiei.n Fig. 8(c), the lead franme presser 22 is
raised to release the pressing force thereby to return the |eading end
portion 3A11 of thhe dingexl ligase portdionseadd BAEh dnHardest &§ state. | n Mde

2, the portions 3Azl, arranged 10 substantiglly in parallel, with the |ong
si des of th&hoWH dondddfor 1cRng 2, 6f PENEWISYLRT 58881343 ¢ i xed

o oL Lae SEh conheY ! : xee
e i hfer 1mee 3ARAE, & Firproaoalohd AA At enls hE dafe g i m
is 15 int erq%%%ﬁge ©nH28AN9S fHd'&ull HANCRS Y b OfedY Rare

provi ded bet'ween jor ‘facd of the sem conductor chip 1 and the
plurality offedddnd thien@oweiekoleade AL the adfRTdrce WA tRajeasid i c

capaci tance can be reduced to achieve effects simlar
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 (tﬁe major face of the semiconductor substrate,
over which the circuit and a plurality of external
terminals are formed) of the semiconductor chip 1, at

predetermined spacings S (predetermined distances)

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



20 to those of Mbde 1. Moreover, the insulating film4 (having~the

t hi ckness of 0.05 mm is not |nterposed bet ween the major face of tiula:

sem conductor chip 1 and the inner |lead portions 3A, so that the EB 2002
manuf acture steps and cost can be accordingly reduced. 25 (Mde 3) ~~ ~
FED 2002; - 35 Fig. 9 is a schematic Egp_plan vi ew showi ng t he
construction of a resin-sealed type sem conductor device of Mdde 3 of the
invention, and Fig. 10 is a section of an essential part taken along line A
- A 50of Fig. 9. In the resin-sealed type sem conductor device of Mde 3,
as shown in Figs. 9 and 10, the invention is applied to the case in which

the port'onﬁa§§1t35538 eéhéﬂbéﬁénétﬁékypbet@aﬁglb%l thet BnhBe | ong sides of

the 10 sem conduct or 1, he bus-bar | eads 3Az of the inner |ead
portions 3A1ehalbgg, .1 are not used The structure of the other portions is
identical to that of Mbde 1. Here will be briefly described the assenbling
15 steps of arrampenletlengneed peadipast BAns o¥Atheerthtinmednj or face of the
af orenenti oned sem conductor chip 1. Assenbling Ste&s: ~1: Preparing a
flat frame haghay Lheei hpneat Lagdsi (khe; £20s2~regiensy hdAgeaireonduct or chip

1, positioning the lead franme in such a way that the plurality of signal
line i nher EéZAY BA1thRyMBIPENGAER PﬁetBSn§SWl§P6€u6F°Fh6h§B conduct or
chip 1 (see : After this positionin ndi ng t he
oad {1 ame FBTOROPnAR ARERLAE BT LLet sonP cONGUE, 5P ERBp T PRRough the. 2
?OFEEh?gsg Fiag. 5?§9I§Bhng(£5[n14. Wth this construction, it is possible

The individual leading end portions 3A,, of the
plurality of signal line inner leads 3A, are
10 individually connected through bonding wires 5 to
bonding pads (the external terminals) lA 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 3A,, of the bus-bar leads 3A,, the projections
37,, 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



effects simlar to those of Mode 1. Since the bus-bar | eads 3Az are

enpl oyed, noreover, the manufacture 5 steps and cost can be accoralagF&B 2002,
reduced. (Mode 4) Fig. 11 is a schematic top plan view show ng the
construction of a resin-sealed type sem conductor device of Mdde 4 of the
invention, and Fig. 12 is a 10 section,9f an essential part taken along

line A- A of Fig. 11. In the resin-seal ed type sem conductor device of
Mode 4, as shown in Figs. 11 and 12, the | eading ends 3Al1l of the plurality
of signal line inner |eads 3A1 of 15 Mode 3 are fixed to the major face of
the sem conductor chip 1 directly with the adhesive 6, and no insul ating

film4 is interposed, acin (the distance for reducing
t he para5|tPca§aB%cP?aﬁ£%s% etPr ?d%ﬂjﬁﬁta% eaﬂﬁj PlPagn%B?nthe 20

sem conduct chi the, plurali of SI line |nn | eads 3Al
Here will g{‘%r}?ﬁ&? g‘b%r&?l %%’d @ aésli s%teplss HOHF aJh% ?1% t he i nner
| ead portiogs V. t for n conduct or
chip E 25 o =ﬁ§h€e§§% Eﬁ% e%P%y%@gggﬁ%cﬁggﬁétgrEQEC?%g %g ﬁggg ~ ~ E~~

~aa~ - 37 ﬂeadé-ff’ézﬁp@éhﬂﬂc@lﬁ?ampwl ) et d@rﬂfﬁﬂiitrﬁg figign @ step and of
whi ch the | eading ends 3A11 of the inner Tead 5 portions 3A are coated with

t he adh®si veibes: 5 Querthdéepsefecoionst 3x%,,chsptd, makei thofbpg the | ead franme
in such a way that the plurality of signal line inner |eads 3A1l nay extend
to the cent kengtie, cbondiabibity oandcebecthip dhdsaetérygstids afid 12); and
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 33A,, are close to the chip
major féce, 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



10 3~: After this positioning, bonding the major face of the senicagquctqrqmp
chip 1 and the lead frane through the adhesive 6. Wth this constr PiBHP G
it is possible to achieve effects simlar to those of Mbde 3. Since the
bus-bar 15 |l eads 3A, and the insulating film4 are not enployed, noreover,

t he manufacture steps and cost can be §§cordingly reduced. (Mobde 5) Fig. 13
is a schematic top plan view showi ng”a®20 construction of a resin-seal ed

type sem conductor device of Mdde 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- H of Fig. 14. 25 In the
resi n-seal ed tgpe sem conductor device @2 3 FHB 2002 - 38 Mdde 5, as

shown in FiBsthad afdfagmingethervisns 3/Ray herbthgedasybBeadtially in

parallel with the nmajor face of the sem conductor chip 1, of the bus-bar
Peads 3A- PANFIREdETReR(PE WPEHULREASORLS PRSBIOIARPESS AP dual I eadi ng

ds of th I Lit f . sSi | i ' | eads ,3A1 fixed to th '
face of tnePSRRtRBMEERBE- crliFSe ATRLTSF %A GIFY (F FFRIAASRE &Y and the
o provi eu it Ret 1D 8y PREEr o LR o1 e het AeBnotn oy of TSRe of the

sem congluct gfe CPrEpdréddby Neo Rt YRG! thy ShrBa883! okimetaDN@irkgads 3A1l. Here
will be briefly described the assenbling steps of arranging the inner |ead

portions 3AwpvRrahhenddlawing fesénof the sem conductor chip 1 of the resin
seal ed type sem conductor device Mde 5. Assenbling Steps: Preparing a flat
frame, and shapi ibet daménagensoofotheseepenbial0pornpphypfigthdhesi ve to the
portions 3Az|,,arranfed substantlallg in parallel with the |ong sides of
the seni conf@etBrSeaipd 1ty $HBLGRABABGAECT cBEEigR0L t Hedpr bj 2E€i ons A~~,

d the | eadi d ti 3A1,of _th I lity,of . si I 1 [
eads AL, 35 LOLLOWRr FheSUMPCHRATLTor LchFRS1UBIEIHE Tead frame,

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 hm; the thickness of the portions 33,,,
arranged over the major face of the semiconductor chip
1, of the bus-bar leads 337, 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



<

a~ ~~ ~~~ - 39 positioning the portions 3Al, arranged substantialéyaLEEB 2007
parallel with the Iong sides of the sem conductor chip 1, of the bés

| eads 3Az in such a way that the | eading end portions 3Al11 of the plurality
of 5 signal line inner |eads 3A1 nay extend to the center side of the

sem conductor chip 1 (as shown in Fig.,J15); and : After this positioning,
bonding the lead frame to the major face of the sem conductor chip 1 with
the 10 adhesive 6 (see Figs. 14 and 15). After this bonding, the

sem conductor chip 1 and the signal |ine inner |eads 3Al are electrically
connected by bonding the one ends of the bonding wires 5 to the | eading end
portions 3Al1l1 of the inner |eads 15 3Al and by bonding the other ends of

t he bondi ngOwPPeBms @Bdt KBebbhdrkpepaas PA ﬁhethénﬁﬁjgeaﬂace of the

sem conductor chip 1, Likew se, the sem conductor chip 1 and the bus-bar
| eads 3Az aP@rEFQB?r?éaPP EBﬁn@EF@H E?aéoHHEEFPHS fRe3p6rti ons 3Azz

integrated 20 with t portion 1 _arranged substantially in parall el
with the Ioﬁ&déyéggagiytﬁéoggnﬁcgﬁéugpér chip 1, and the bonding pads | A on

the mayor face Oke&QewiﬁﬁLEQ”ﬂ%i%%EgcG%Qc%i%%&o%%% %%%eﬁ&ﬁ Iy wires 5.

After this, they are sealed wth't resin 2ZA by a “transter nold nethod.
- = F~35290§t9p§00fvﬁkbahB&ﬁﬁgﬁﬁét&Hﬁbkomeaatpbitﬁgﬁ§!bheob@ra%hbeVe
effects simlar to those of de 1. Since theinsulating film4 is not
used, noreowm@fori fate pa@sshkl eenacoadueeorhenhdapnufacture steps and cost. 5
Since the leading end portions 3All of the signal inner |eads 3Al are

arranged cl oser BssembldnignStepss face, noreover, it is possible to | ower
the l.evels of the wire loops. In Mbdes 1 to 5, the thinned portions 3Al1l

and 10 3A zQf t Rrepagialy Ri §datnisames wld cBALNgAYdese the HAS@Ipor ti ons

3A21 d 3Asl' .of the bus- | ead Az d _by .hal f - et.chi
coiniﬁg t he 888E995338n§?38ﬁéayﬁﬁ8?tgga8 B%F g%%?°&h¥&ﬁ%5aeﬁﬂggb?gegrin t he

area H16Of EEEQEE élsggﬁggincf e\?ﬁé‘% aﬁu§r@§f fm tﬁ?,,lin@it@)e encl osed

by a brokengplne in
outer lead portions 3B integrated with the inner lead

portions 3A;
®: sticking the insulating tape 4 to the plurality
of signal line inner leads 3A, of the inner lead

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

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

25 major face of the semiconductor chip 1 and the lead



The external |eads (outer |eads) are worked into a J-bend (Iette& 4)§§£%ﬁ
as showmn in Fig. 17(a), and are worked, if necessary, into a fla %H: ,
shown in Fig. 17(b), an inverted L shape, as shown in Fig. 20 17(c), or a
shape, as shown in Fig. 17(d). Here, the structure of the foregoi ng Mddes
havi ng one semni conductor chip 1 of one éayer have been descri bed, but the
thin resin-seal ed type sem conduct or d% ice of the invention can also be 25
applied to the case in which two or nore sem conduct or 2 3 FEB zaoz - 41
chi ps or sem conductor packages are stacked to increase the storage
capacity. (Mdde 6) Fig. 18 is a schematic top plan view showing a 5
construction of a sem conductor storage nodul e of Mode 6 of the invention
and Fig. 19frsme thdeughethei dnsvlarigg t8peReference nuneral 30 designates
a nounting board; numeral 31 a stack in which two sem conductor storage
devi ces such as BRESBWALE BEadREGT AgFErabedothe 0&RmipIcBEEEPHor; and
nuneral 33 the term nals of the. seniconductor storage dul Any of the
packages of RLBBEIHS, Bh8 LARCBoLBRRF: la & 'CRBSFGRIRALEF PEbRAges
constitutin > a | e Lcorductar g | e of Mode 6,
as 15 shomngP%QEPéé.8?8§§ﬁdkﬁg%ge}%§ggs?gtkskgf,Ek%%%hgggQg%o seni conduct or
storagesdeviggasshalh B8 EBAMEaapeebRdi vhaUshby 35agkedy arfgrounted on both
sides of the board 30. The chip capacitors 32 are nmounted on one peri pheral
portion of iheuphénfgotapbes npEngivenbaastrdétdfe andwhhent grm nals 33 of

t he sem conduct or storage nodul e are nounted on one edge face of the
nmount i ng boahdrf®plisthct hodydimhder adhesnyei havingoastbliekhesprofi de a

smal |--si zed | arge-capacity thin )
0.015 mm is applied to both sides of a thermoplastic

;

polyimide tape having a thickness of 0.03 mm, and the

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

In the resin-sealed type semiconductor device of

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

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

20 the bonding wires 5 is 0.07 mm or more (the minimum
value ié 0.07 mm); the thickness of the semiconductor
chip 1 is 0.28 mm; the thickness of the bus-bar leads
3A, 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



sem conductor storage nodul e. The thicknesses of the 25 stacks 31 are about
1.2 to 1.3 mm at the nmaxi mum ~ 3 ~E~ 2t~~~ - 42 (Mode 7) Fig. FF@ ?
schematic top plan view showi ng the construction of an el ectroni c devite @H
Mode 7 of the invention. Fig. 20(a) shows a top plan view of one 5 face,
Fig. 20(b) shows a top plan view of ghg other face, and Fig. 21 is a side
el evation of Fig. 20. In Figs. 20 and 1, nunmeral 34 designates a QFP in
whi ch a mcroconputer is nounted; nuneral 35 a QFP in which a driver ICis
nount ed; and nuneral 36 a stack in 10 which two sem conductor storage

devi ces such as flash nenories are stacked. Any of the packages bf Modes 1
to 5 are applied to the individual packages constituting the stack 36. In

t he seni condficPeP8s®Brage nodul e of Mbde 7, as 15 shown in Figs. 20 and 21,

there are nounted on aqne_face (front face), of heagﬁard 0, three stacks 36
in which sem cond@ctBASstor 3§ SGEY LESTSEEASas 4 P feidri &Y% e st acked,

2, OT OCOMPALE! nbGEE) +3dp BedEhUCLfOEB AR, 800 cRLD1CaRREEOL3 32, and

there are 20 ftoun e ot ace) ~eidht stacks 36 in

each~of whi gh}obmeaeggaaa@ai—hggeabvgFﬁegﬁgevbcsaﬁggh_ el haghmenories are

stacked, and chip capacitors I’'s construction, I't-is possible to
provi desan e¢heet k@Al ehdeYhaerofeadsnshl,,swhe chawired mdded thdmdrst or age

capacity. As a result, it is possible 2 3 FEB 2002 - 43 to provide an
el ectroni c chand tapabtheof pprodeasi o the inner leads 3A,. As a
result, the semiconductor package 2 can be made thin
without causing short-circuit between the bonding
wires 5 of the signal lines and the bus-bar leads 3A,,
10 even if an insulating coating material 20 is not
applied to the bus-bar leads 3A,,. Since the upper
faces of the inner leads 3A,, to which the wires are
connected can be lowered, moreover, the heights of the
wire loops can be lowered to reduce the thickness of
15 the package. The thicknesses of the outer leads 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



massi ve information highly accurately. The thicknesses of the stac 336[—_&&“0/..
1.2 to 1.3 mmat the nmaxi mum which are substantially equal to those of the
5 QFPs 34 and 35. Although our invention has been specifically described in
conjunction with its Mdes, it should not be limted thereto but can
naturally be nodified in various manne § Wi t hout departing fromthe gist 10
thereof. The effects of the representatives of the inventions disclosed
herein will be briefly described in the following. (1) In the resin-seal ed
type sem conductor 15 device having the bus-bar |eads, the signal inner
| eads (the first regions of the inner |ead portions) are so arranged over
the major face qf the seniconguctor cgég as to grogi e rgdeternined

t o

spaci ngs beFREEA PReth&j BPEFaEECANQT i ARt TR835S 26¥8BRd portions of the

| nner Ieadssgﬁgfa QGC£QLn?@&iégaﬂ%£$g§§i8£n%g§f§%Q€érﬁﬁéé.Ons' As a result,

even if no rnsu rng coating nmat 'S a tot us-bar | eads, the
thi ckness ofphBengsnt CORHYGERT tRaCkAgR1 g8ngert hnpegde Mt hout causing any
short-C|rCU|?\betmeen 25 thé signal |ine bonding wires and the bus-bar

| eads. 2 BhEEN@9H2is d405(i@h) | betweeneshe-naefdbedfagpeosenheonduct or

devi ce having the bus-bar |eads, even if the sem conductor package is

thi nned5 a pempeondapbortahip taanBetkesineerbjesdnpoithong 8Ae i nsul ating
film5 between the major face of the sem conductor _chip and the inner |ead
portions to provE¥enpiédeher FeRégosguetagspagkager ésyft MadgetBiBetric
characteristics can be achi eved gi9the ca acitance.oigthe

res!n-sealeﬂofﬁﬁgégenFEoﬁﬂuE?BFi iE%.gégggé)al r?ﬂgrrEEFﬁ Bafed type
sem concict g o 6 Ry | ReBis: bl hepdly oEvaRe L e gagconduct

package is ) _ensure proper Ss for the
seal er over chpg 1eﬁeféeﬁie%ngﬁetéfnbﬁQadyCéﬁrtﬁalQeﬁigéﬁ&uééor

sem conduct or package. (4) | e resin-seal ed type sem conductor device
havi ngiphe paekhge beads, even if the sem conductor package is thinned, the
upper and | ower sealers of the sem conductor chip can be bal anced by

By making the inner leads 3A,, thinner than the

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

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

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

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



20 bringing the projections of the outer leads closer to the cgntyatl 208,
portion in the direction of the thickness of the sem conductor package. As
aresult, it is possible to prevent warpage which m ght otherw se be caused
by the difference in the coefficients of 25 thermal expansion of the

sem conduct or package. a~~~ ~ ~~%'~ - 45 (5) In the resin-seal ed
type sem conductor device having the b %-bar | eads, the signal inner |eads
(the first regions of the inner lead portions) are so arranged over the
maj or face of the sem s conductor chip as to provide predeterm ned

spaci ngs between the major face and the inner |eads, and only the bus-bar

| eads are dirrectly fixed.to the jor face.of the sem conduct.or chip with
adhesi ve. A§l§mréguﬁgﬁeﬁﬁ¥enﬁﬁﬁfg%t8?838¥883£8ng°8§3F Eaﬁeﬁ P8duced 10
correspondi y : dihbgus he L.Asu 1500 L s

resi n-seal egg%jyBéggétranﬁgoEgﬁct%g?ftgtgvﬁélg@%o?ghg\%i r?& lgtlgi]s? glg)rjolrgaft 2:% t he signal
I nner 'ead$o§r%h§0cﬁﬁbgﬂgfﬁ09 ﬁrtﬁ@?p@?é@ftiécéaﬁic19§né§”béeﬁgéﬁtOr chip
as to provide predeterm ned 15 spacihgs between the major face and the

i nner | eadsthangntipeapar thenseafist hacreasesl eadle aeadinge end nner than
those of the other portions and fixed at their |eading end portions to the
maj or face pbrthensedRcocdncber lower bgr ahgh thhiekness @ifi el idame This 20
ensures the insulation_between the sem conductor chip and the leads. (7) In
t he resin-seél éhet ypeudawiinandidmort ,dEQi EBatothRaviing BesPSacaneads, even
if the sem conductor package is thinned,,a.gggggr capaci t ance, 25 can be

ensured by PRt éPHEEPAg tA 2 nkef it ngtFitsn ibleta $REN-tRE  bet ween
the major face,of the semconductor chip and the_ inner lead porf{ions to
provi de predeckRYenas Spdbrags. Hais relifee iReulbR  pePERERLY ST st o
can be achi gyed Shyn! BeaBhORRRoFaRECHHBEE OB LRSNY EBRERESCRACASLY P

sem conduct or device. As a result, the nmantfacturé steps and cost can be

reducedocor hesgondi pal yellattikel1¢i aaga.of the insulating film (8) In the
resin-seal ed type sem conductor device not having bus-bar | eads, even if

the 10 sem condugqModep@qkage is thinned, it is possible to ensure a proper
t hi ckness for the sealer over the major face of the sem conductor chip of
t he sem conduct oFf igacRBadés. a( §rhematiie tepi plasavdew ghowiag dheduct or 15
devi ce not havingﬁbu - bar | eads, .the gaedeternined,spacings are provided

§-b ,
not by int eFPISTRYCERET REUPaEPAGTTPPALBE WEBR SREIFAPIFRCERLe of the

sem conduct gr i.p_.ang_t.he,inper.le iLQns...and,only _t I ing end
portions ofgfﬁggfnﬁgrﬁngdZqup%P igﬁgg§%%° ng&gfo4tﬁ5 ﬁaF%Ft§§ge of the

sem copguct g gRi BsdehedhhY pWirkh cafBaShYBngHoWRKER, —t Re wRp@gRst |ayer of
the major face of the senlcgnductor chip |g the insulating fil'm capabl e of

ensuring the;i pigyl.abi a8 et wagarged seswcofiducpaktCenpldsednyt e | eads. As
a result, the manufacture steps and
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 3A4,,,
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



~ MEd 2002 - 47 cost can be reduced correspondingly to the disuse of_the |
bus-bar |eads and the insulating film Nn) n f~~, ~—L ~~ - 4§ 31FEB\ 2002
sem conduct or device conprising: a sem conductor chip including a circuit
and a 5 plurality of external termnals forned over a nmajor face thereof, a
plurality of |eads each including an_igper lead _ portion and an outer |ead
portion fornmed integrally with said inner |ead portions, 10 bonding wres

el ectrically connecting said external termnals and said inner |ead

portions respectively, and a resin nmenber for sealing said sem conductor
chip, said inner |lead portions and said bonding wires, 15 wherein said

I nner | ead gegbthin r%iﬁkrﬁggq%g%%ggsggetgakgﬁvgg esgggﬁgbg sen conduct or

chip at pre erm ned Sspaci en “sai jor Tac Sai d inner

| eads, and wegkeiaAckh® PO, bisORs )0k E:'é%wie'&ﬂe!i:hleeﬁﬁ?oér I;c_gegengthgver sai d

maj or face are thinner than the other .portions of said inner leads. 2. A

sem conduct gemd@vndacesochiipd 1t and ahe thiwhenepbrthienBonhi orE arranged
over the major 25 face of said sem conductor chip, of said inner |ead 2 3

FEB 2002 - 4%e pautraddityan€ Giigyadlatl inkeiinneesadieadsedd, porithieons to the
maj or face of said sem conductor chip through an insulating film 5 3. A
seni con8uct adhgsiivee bacopldyrd tis,Ceaidm,1a thermoplastic

polyimide adhesive. This adhesive 6 has a thickness
of about 0.01 mm after applied.

As shown in Fig. 4, the plurality of signal inner
leads 3A, are electrically connected to the

10 semiconductor chip 1 by bonding the bonding wires
(gold wires) 5 directly to the bonding pads 1A on the
major face of the semiconductor chip 1. Specifically,
the semiconductor chip 1 and the signal line inner
leads 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



™

wherein the portions, arranged over the major face of said sem con

chip, of said inner |lead portions are fixed at their |eading end p

to the major face of said sem conductor chip directly 10 with adg?

A sem conduct or device conprising: a sem conductor chip includin

and a plurality of external termnals $frned over a mmjor 15 face
0

seni conductor substrate, a plurality”

| eads each including an in

portion having a first region, and an inner |ead portion having a
region and an outer lead portion fornmed integrally with said inner

portions,
the first

bonding wires electrically connecting said external
regi ons_and the second regions of said inner |ead_portio

respecti vel ¥22dfd335 ed acdgiif adddber A bR sERLFngtBEY d2g8nSE8AEECt or

- 2750 chi
wher ei n thewa?sghégﬁ? _L ahtfs H

sai d i nner Iegg portions and said bonding w
)s

portions are ar { gRgelguehet DEai &7 ofabRe O 3L eagl ggngygtor cf

wherein the firs

regl ons I nner Irons are arrange

duct or
ortions
sj ¥EB 2002
a circuit
of a

ner | ead
second

| ead 20

term nal s and

ns
~2 3
res,

ond regions of said inner |ead

ip, 5
d at

pr edet er m ngdn, SPELARGSPEENES M SR e NRI S rh&Eer&ntn Sehdchnagr | eads,

wherein the portions of the i1nner |eads arranged over said major f
thinnersthapnéhBa®ifi@roxide film 1B, is formed on an inner

10

15

20

25

electrode 1B, on an Si substrate 1B and in which there
are sequentially formed thereover a first tungsten (W)
alloy 1B,, a second tungsten (W) alloy 1B,, an aluminum
(Af) alloy 1B;, a first titanium (Ti) alloy 1B,, a
second titanium (Ti) alloy 1B,, a first insulating
oxide film 1B,, a second insulating film 1B, and a PiQ
1B,,. Moreover, a hole is formed to expose the face of
the aluminum (Af) alloy 1B; to the outside.

Even if the inner lead portions 3A is fixed to
the major face of the semiconductor chip 1 directly
with the adhesive 6, the insulating polyimide resin
(PiQ) is formed at the uppermost layer of the major
face of the semiconductor chip 1, as shown in Fig. 5,
so that the insulation of the portions other than
inner lead portions 3A and the bonding pads 1A of the
semiconductor chip 1 can be ensured.

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

sealed type semiconductor device of Mode 2.

ace are



10 portions of said inner |eads, and wherein the inner |eads arﬂahgﬁﬁBqﬂHZ
said major face are fixed at their |eading end portions to the major face
of said sem conductor chip through an insulating film 15 5. A

sem conduct or device according to Caim4, wherein said sem conductor chip
is rectangul ar, wherein the second rgg'gn§ of said inner |ead portions have
portions arranged substantially in 20 % rallel with the long sides of said
sem conductor .chip,' and wherein said parallel-arranged portions are
arranged between said external termnals and the | eading end portions of
said inner |eads. 25 -, sart:.r,"-. n~—~r'~~~w_ - 51 6. A sem conductor

devi ce conprisin&: a sem conductor chip including a circuit and a plurality
of external term i the maj or face of a sem conductor
substrat e, a plurality of |eads each including an inner |ead portion
having a ikt r &GCBAL 1B9d aar Lafndr 3meadaydng én PHaFidtd Y Sdcond regi on and
an outer IeﬁgaagrgLon formed integrally with said inner |ead portions, 10
bondi ng wirés-"éleCtrically connecting said external termnals and the first

o902 ancbe SSHAYIn ARG TE L eR adesert el Y,
portiong andngakHabendi REeWM eA8, frame to form the steps D.' Here,
the adhesive 6 may be applied after the step
formation;
®@: oOver the semiconductor chip 1, positioning the
lead frame in such a way that the plurality of signal
10 line inner leads 3A, may extend across the individual
long sides of the rectangle of the semiconductor chip
1 and to the center side of the semiconductor chip 1
(see Fig. 3); and
@: After this positioning, bonding the chip and the
15 lead frame with the adhesive 6.

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

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

In a method of bonding the bonding wires 5 by

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

25 signal line inner lead 3A, to the major face of the



wherein the first regions and the second regions of said inner |ead

portions are arranged over the major face of said sem conductor ch

wherein the first regions of said inner |lead 20 portions are arrarluggij FaEt" 2002
pr edet er mi ned spaci ngs between said major face and said inner |eads, and
wherein the portions of the inner Iegd%3a[ranged over said major face are

thi nner than the other portions of said inner |eads but are not fixed at 25
their | eading end portions to the najor face of said 2 3 FEB 202 - 52

sem conductor chip. 7. A sem conductQr, device according to Caim4 or 6,
wherein the first regions of said inner lead 5 portions are signhl | eads

wher eas sai d second regions are fixed gotentiaL | eads. 8. A seni conduct or

devi ce conpfPRLRGNAYCERR EBRBULT oRScARBWRNEPuBitAg 42D mt E§Pat ed 10 circuit
and a pluralit ofdex£ernah.te m. nal,s _fornmed over E na'gr f?Ee of said
seniconductB?m¥HPB,u8 Bfuf FPt; of PEEHRSEAcRYPACF 8.ﬁ§ 8 fAn&P | ead

ti q . . . . » L | ead
Por i ons. | pBFLSae Fh ARl Pl Rl B by 2 F%0ed over 1 he
maj or face gfighaind1sgEl ¢AREHCILEAQCHAP. aRExel, eqls! ishidkiny izOMIeCi ed to the

correspondi ng'external termnals, and a resin nenber for sealing the inner
lead 5 7(b), after the positioning of the inner lead, the

lead frame presser 22 is lowered, but the stage 21 is

raised to bond the bonding wire 5 to the leading end

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

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 to 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



portions of said plurality of |eads and said 20 sem conduct or chig, Wq§5qhg‘
said inner |ead portions each include a first surface on the ngjo Yac

side of said sem conductor chip, a second surface on the opposite side to
said first surface, a first portion positioned 25 over the major face of
said sem conductor chip anda 2 ~ ~ 3,~3 '1~0~. - 53 second portion
formed integrally with said first portion and positioned outside the major
face of said sem conductor chip, wherein the first portions of said inner

| ead 5 portions are nmade thinner than said second portions in the thickness
direction of said sem conductor chip, and wherein the first surfaces of the

first portiongeof 13ahd kRaen nAad AGRE! oS sake AP5e IBREeddl kam said 10
chnl | | sal

sem conduct or p Inthe thickness ection o sem conductor chip

than the fipghdsehbasendihgt Rereesord @ﬂéthéaﬁiﬁ% eabdpbriebnl 8ad portions.
9. A sem conductor device according to Caim8, I5 wherein the first
portions of whdile preesihgadhposiignas aifebgnded lleatiheapepwrti@ce of said

sem conductor® chip through an insulating film 10. A sem conductor device
accordi ng t maGbazi frge 2@ wher semirbadhictetr pbipi dnevek thedsitager | ead
portions are bonded to the major face of said sem conductor chip through
adhesivé. 21. After this, as shown in Fig. 8(c), the lead frame
presser 22 is raised to release the pressing force
thereby to return the leading end portion 3A,;,, of the
signal line inner lead 3A, to the lifted state.
In Mode 2, the portions 3A,,, arranged
10 substantially in parallel with the long sides of the
semiconductor chip 1, of the bus-bar leads 3A, are
fixed directly with the adhesive 6 in such a way that
the plurality of signal line inner leads 3A, are
lifted at their leading ends, no insulating film is
15 interposed and the spacings (the distances are 0.05
mm) S are provided between the major face of the
semiconductor chip 1 and the plurality of signal line
inner leads 3A,. As a result, the parasitic
capacitance can be reduced to achieve effects similar
20 to those of Mode 1. Moreover, the insulating film 4
(having'the thickness of 0.05 mm) is not interposed
between the major face of the semiconductor chip 1 and
the inner lead portions 3A, so that the manufacture

steps and cost can be accordingly reduced.

25 (Mode 3)



11. A sem conductor device according to Caim8, 25 wherein said inner |ead
portions and the 2 3 FEB 2002 - 54 corresponding external term nalﬁ% %b&
connected through wires. 12. A sem conductor device according téQ(Bzﬁ UL,
5 wherein said plurality of |eads include signal |eads and fixed potenti al

| eads, wherein the inner |ead portiogs3gf_said fixed potential |eads are
partially arranged over the major face of said sem conductor chip between
said plurality 10 of external term nals of the | eading ends of the inner

| ead portions of said signal |eads, and wherein the wires connecting the
inner |lead portions of said signal |eads and the correspondi ng external
termnals axe so _arranged as to cross over 15 portions of the inner |ead
portions of saidFfidxed pst 8nELREMAEEs LOP3 PLANS ¥l SAPHHAT dd\F ce
conprising: _a s?nicgnduct r chig.inclugi g.an integratgd %0 circuit and a
plurality ofPBREEPRAECPePR Raf§°HBrRea-S8vEYPE REFGFOPERETSE t he

sem conduct g GREP, rauBliUr 3! bV eRL $h9BAk1hGa0S,AaEH I NGhuding an i nner
ea grg £

| ead portion and an outer portion orned rnte "l 'y with said inner
| ead portioggctReht b@NanOksdentahd paRer thRad BEHhyoRsnkehNg arranged over

t he maj or
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 3A, of the
inner lead portions 3A of Mode 1 are not used. The
structure of the other portions is identical to that
of Mode 1.

Here will be briefly described the assembling

15 steps of arranging the inner lead portions 3A over the

major face of the aforementioned semiconductor chip 1.
Assembling Steps:

@: Preparing a flat frame having the insulating film

4;

20 ®@: over the semiconductor chip 1, positioning the
lead frame in such a way that the plurality of signal
line inner leads 3A, may extend to the center side of
the semiconductor chip 1 (see Figs. 9 and 10); and
@: After this positioning, bonding the lead frame to

25 the major face of the semiconductor chip 1 through the



.2 3 F~6 ~~~"~1 - 55 face of said sem conductor chip and eIectricEIIy
connected to the correspondi ng external term nals through mﬁre3,3. EBXEHZ
potential |eads each including an inner 5 | ead portion and an outer |ead
portion formed integrally with said inner |ead portions, said inner |ead
portions being partially arranged ovgr3%h§ maj or face of said sem conductor
chip and electrically connected to the Correspondi ng external termnals,
and 10 a resin nmenber for sealing the inner |ead portions of said plurality
of signal |eads, the inner |ead portions of said fixed potential |eads, and
sai d sem conductor chip, wherein said inner |ead portions of said signal 15
| eads each include a first surface on the najor face side of said

sem conduct dnsgliaging $ddond -surface on the opposite side to said first
surface, a first _portion positioned over the nmajor face of sai

seni conduct or cm#it

.d
b ig SOOSTE Y554 on HrorFe®O5E FdedPadPLIuvEN sai d

fi [ d it d . i de~th ' f f i d ' d
chi p. wher e LERE PABH 180, EPOROSBE €3 HORRnar | SHROrRF ReSoFatai d si gnal

of 25 oaid SR SondnctEy T pohi1SPERI GRS (e B ERMEREST To O
surfaceg of sthesf anat cpak! cans pef asebddingey keadcrartions of said signal
| eads are nore spaced from said sem conductor chip in the thickness
direction of sai dMeae @gnductor chip than 5 the first surfaces of the
second portions of said inner |ead portions,
Fig. 11 is a schematic top plan view showing the
construction of a resin-sealed type semiconductor
device of Mode 4 of the invention, and Fig. 12 is a
10 section of an essential part taken along line A - A’
of Fig. 11.
In the resin-sealed type semiconductor device of
Mode 4, as shown in Figs. 11 and 12, the leading ends
3A,, of the plurality of signal line inner leads 3A, of
15 Mode 3 are fixed to the major face of the
semiconductor chip 1 directly with the adhesive 6, and
no insulating film 4 is interposed, the spacings (the
distances are 0.05 mm) for reducing the parasitic
capacitance are provided between the major face of the
20 semiconductor chip 1 and the plurality of signal line
inner leads 3a,,.
Here will be briefly described the assembling
steps of arranging the inner lead portions 3A over the

major face of the aforementioned semiconductor chip 1

25 of the resin-sealed type semiconductor device of Mode



+

wherein the inner |ead portions of said fixed potential |eads are partially

arranged over the major face of said sem conductor chip between the | eadi
10 ends of the inner lead portions of said signal |eads and said IBrE&Bt

of external

termnals, and wherein the inner |ead portions of sai

fixed

2

potential |leads are partially arrang§d5+oyer in the thickness direction of

sai d sem conductor chip than 15 the | eading ends of the inner

of said sig

partially bonded to the major face of said sem conductor chip with

nal | eads. 14. A sem conductor device according to Caim 13,
wherein the inner |ead portions of said fixed 20 potential |eads are

| ead portions

adhesi ve, wherein the inner lead portions of said signal |eads are spaced
at their |eding ends fromthe major face of said seniconductor chip. 25

0~ - 27 15, .A senm conductor device according to Caim 13,
i nne f said signal |eads bonded at their

~ ~ =~ 20

wherein the
| eadi ng end
i nsul ati ng

wherein the
| eads and t

5

10

15

20

25

he maj.or f f sai.d senicond i p_through
D1 m P2CeaT A5 et EaRe. BT er haBye: BORED Gnd 08 & ARLS,
PRECibRgihheehBECEAl £8E RAE! 1QR2ON 3 d Signal

ahlr 68 LREcH

o]
he correspondi ng
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 33, 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 of Mode 5 of the invention, Fig. 14 is a
section of an essential part taken along line A - A'
of Fig. 13; and Fig. 15 is a section of an essential
part taken along line B - B' of Fig. 14.

In the resin-sealed type semiconductor device



external termnals are so arranged as to cross over 10 portionségg Fgﬁ 2002

inner lead portions of said fixed potential |eads. 17. A sem co C

devi ce conprising: a sem conductor chip including an integrated 15 circuit

and a plurality of external termnals formed over a major face of the

sem conductor chip, a plurality of ngg?I_Ieads each including an inner

| ead portion and an outer |lead portionTorned integrally with said inner

| ead portion, portions of 20 said inner |ead portions being arranged over

the major face of said sem conductor chip and electrically connected to the

correspondi ng external termnals through wires, fixed potential |eads each

i ncluding an inner 25 | ead portion and an outer |ead portion forned 2 3

FEB 2002 - 3®de At,egsakshpwi tih £ags.i Ademndedd pshei pastisaisd 3Paner | ead

portions being partially arranged qver the_major face of said _sem conductor

chip and el é&ERNIEN gubshastied l¥o inhpazglledpyadiinghexPadral f8&fni nal s,

and 5 a resi eal i ng the innegfk ad oL%ion sg'd plurality
i

n%hber f.or I h af

of signal I8§d§,etﬁ§mﬁﬁ88§uF§85 ﬁ MPi dris© &g zgﬁgﬁt P | eads, and

sai d senicogq%pEg&eghhgrewggge% tﬁakgei?ﬁﬁ%skggdspor%ﬁgps of said signal 10
u u

| eads each includes a first ace on e maj or face side of said

Se”iconQUCtthQQHBan_i%%ﬁ&ﬂgsEhﬁ%C%fOQhEhElQEEQQE§eo%ig@gh@lSaid first
surface, a first portion positioned over the najor face of said

sem conduct Qrinehiipneandeadsegandaper £ ioed f ©f neite Ibva jdt efaee IyfwWith said
first portion and positioned outside the major face of said sem conductor
chi p, wher eithet semficoatiuptptri chipofl darecitigewitbadhportlihessvef 6sai d si gnal
| eads are made thinner than said second portions in the thickness direction
of 20 said &4 &bedsersingki pthehdisitancre prresO-88r mmondosf said i nner

| ead portions of .said.signal | eads have | eadi ng end . portions to be
comnented « Bhshirang Fog SiApes FopAGiFARcE oxrr peaviBed: HETRehE: Trorti ons
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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:
@: preparing 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,



2 3 FHB ~Z~~~. - 59 than said | eading end portions are nore spaced fro
sai d sem conductor chip in the thickness direction of said senid@ﬁﬁdﬂﬂbzmun
chip than the first surfaces of the second portions of said inner |ead
portions, 5 wherein the first portions of said inner |ead portions of said
signal |eads are arranged |lower in the_ihickness direction of said

sem conductor chip than the first poFt? nS of said inner |ead portions of
said signal |eads other than said | eading end 10 portions, wherein the
inner |lead portions of said fixed potential |eads are partially arranged
over the major face of said sem conductor chip between the |eadihg end
portions of the first portions of the inner |lead 15 portions of said signal
| eads and sppdipionahgt yhefpextionsl 3Agr nemahagedndubiséraeitiaflAy i nner | ead
portions of said fixed potential |eads are partially arranged lower in th,e
t hi ckness diReRrahlel €itl teei tondusidescafpthRafeRrdcOREUELPSt portions
of the inner_lead portions of said signal | eads ot her than said | eading end

portions. 1801R SenPEohbitchef-bRyi t82ds cdfdilly o aiva £hather ei n
ortions of _fhe,inner | ortions 25 said fixed,potential |eads and
Ehe Ieadingtéﬁdlea‘gl 'ggguﬁﬁr-l%ﬁs g%PtPSngthphﬁgaﬂﬁﬁgroFead portions of
sai d signal ¢k b e ] fage i ] uctor chip

with ad esi3%§H%g_f£?§eﬁﬁggﬁd%§?%$ %gsf%é’accor|l§?ﬂé¥%§§§ﬁ§ , Wherein

the wires copAgCHENEhéhCemiBGhdheesr PORLHONS (85 SRbUnSigNRlgleads and the
cor respondl ng exter nal termnals are so ar ranged as to cross over portions

of the innets5)headnportions of said fixed potential |eads. .Ay
@: 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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With this construction, it is possible to achieve
effects similar to those of Mode 1. Since the
iqsulating film 4 is not used, moreover, it is
possible to reduce the manufacture steps and cost.
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
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
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.
17(c), or a 2 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

applied to the case in which two or more semiconductor
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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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& 10%H& () mgmovies( prelov@ekey- F Any 1of 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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massive information highly accurately. The

thicknesses of the stacks 36 are 1.2 to 1.3 mm at the

10t

+f

maximum, which are substantially equal to those of the

QFPs 34 and 35.

Although our invention has been specifically

described in conjunction with its Modes, it should not

be limited thereto but can naturally be modified in
various manners without departing from the gist
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
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,
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

the signal line bonding wires and the bus-bar leads.
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device having the bus-bar leads, even if the
sgmiconductér package is thinned, a proper capacitance
can be ensured by sandwiching the insulating film
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.

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

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

thermal expansion of the semiconductor package.
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%
device having the bus-bar leads, the signal inner

lgads (the first regions of the inner lead portions)
are so arranged over the major face of the semi-
conductor chip as to provide predetermined spacings
between the major face and the inner leads, and only
the bus-bar leads are directly fixed to the major face
of the semiconductor chip with adhesive. As a result,
the manufacture steps and cost can be reduced
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
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
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

can be ensured by interposing the insulating film
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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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a semiconductor chip including a circuit and a

5 plurality of external terminals formed over a major
face thereof,

a plurality of leads each including an inner lead
portion and an outer lead portion formed integrally
with said inner lead portions,

10 bonding wires electrically connecting said
external terminals and said inner lead portions
respectively, and

a resin member for sealing said semiconductor
chip, said inner lead portions and said bonding wires,

15 wherein said inner lead portions are arranged
over the major face of said semiconductor chip at
predetermined spacings between said major face and
said inner leads, and

wherein the portioné of the inner leads arranged

20 over said major face are thinner than the other

.portions of said inner leads.

2. A semiconductor device according to Claim 1,
wherein the portions, arranged over the major

25 face of said semiconductor chip, of said inner lead
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insulating film.

5 3. A semiconductor device according to Claim 1,
wherein the portions, arranged over the major
face of said semiconductor chip, of said inner lead
portions are fixed at their leading end portions to
the major face of said semiconductor chip directly

10 with adhesive.

4. A semiconductor device comprising:

a semiconductor chip including a circuit and a

plurality of external terminals formed over a major
15 face of a semiconductor substrate,

a plurality of leads each including an inner lead
portion having a first region, and an inner lead
portion having a second region and an outer lead
portion formed integrall§ with said inner lead

20 portions,

boﬁding wires electrically connecting said
external terminals and the first regions and the
second regions of said inner lead portions
respectively, and

25 a resin member for sealing said semiconductor
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p, said inner lead portions and said bonding wires,
wherein the first regions and the second regions
of said inner lead portions are arranged over the -
major face of said semiconductor chip,

wherein the first regions of said inner lead
portions are arranged at predetermined spacings
between said major face and said inner leads,

wherein the portions of the inner leads arranged
over said major face are thinner than the other
portions of said inner leads, and

wherein the inner leads arranged over said major
face are fixed at their leading end portions to the

major face of said semiconductor chip through an

insulating film.

5. A semiconductor device according to Claim 4,
wherein said semiconductor chip is rectangular,
wherein the second regions of said inner lead

portions have portions arranged substantially in

parallel with the long sides of said semiconductor

.chip,'add

25

wherein said parallel-arranged portions are
arranged between said external terminals and the

leading end portions of said inner leads.
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108L610%&}(£1RE%BE€§—6& external terminals formed over the major
féce of a semiconductor substrate,

5 a plurality of leads each including an inner lead
portion having a first region, and an inner lead
portion having a second region and an outer lead
portion formed integrally with said inner lead
portions,

10 bonding wires electrically connecting said
external terminals and the first regions and the
second regions of said inner lead portions

respectively, and

a resin member for sealing said semiconductor
15 chip, said inner lead portions and said bonding wires,
wherein the first regions and the second regions
of said inner lead portions are arranged over the
major face of said semiconductor chip,
wherein the first fegions of said inner lead
20 portions are arranged at predetermined spacings
-between said major face and said inner leads, and
wherein the portions of the inner leads arranged
over said major.face are thinner than the other
portions of said inner leads but are not fixed at

25 their leading end portions to the major face of said
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7. A semiconductor device according to Claim 4 or 6,

wherein the first regions of said inner lead
5 portions are signal leads whereas said second regions

are fixed potential leads.

8. A semiconductor device comprising:
a semiconductor chip including an integrated
10 circuit and a plurality of external terminals formed
over a major face of said semiconductor chip,

a plurality of leads each including an inner lead
portion and an outer lead portion formed integrally
with said inner lead portions, portions of said inner

15 lead portions being arranged over the major face of
said semiconductor chip and electrically connected to
the corresponding external terminals, and

a resin member for sealing the inner lead
portions of said pluralify of leads and said

20 semiconductor chip,

wherein said inner lead portions each include a
first surface on the major face side of said
semiconductor chip, a second surface on the opposite
side to said fifst surface, a first portion positioned

25 over the major face of said semiconductor chip and a



10! X! &S’ - S10%&’ () - +10%& ()-,) 10%& ()-,' 10%& ()-&10%&' ()-SL$S 109& ()-bCl
10! XI F&109%&' ()-% 109& ()- 10 10 10Ss6 SRR )
10%&' () -, 4Z10%& () -, 0@ 0% ()-*adBbCl VERL=: Al
10! X! f & 109%&' () - N10%&' () - @10%& () - SF10%&' ()-9L10%&' ()- @ L10%&' () -sCZ] wU6+C
10f & 100& ()-!&f & 1094} & ()-!f& 10%v& () -!4f & 109RR& ()-!f& 109%& ()-!f& 10
% ()-yj KC 10f & 10%#109%&' ()- 10%& (J- ¥8S-10% ' & ()- T3&L0%&' ()-0% 109%& ()-Y
10 10UzI N ]; KC
10!, &M 10%&' () - @' 109%&' ()-! @®! 10%&' ()-, 1 109B& ()-[!, 1 109%& ()-]

,C1109%98& () - [NRkI m{~_@! 10%&' ()-F&L0%& ()-FYd0%& ()-1 10 10

10ne o abkerst e Fhipedae et RS st a1 -, o

O oos, 10M L on angBos B8R0 RS9 18 AT (528 AR, - rtone (

)-, 1) 10%& g%ﬁ“’zﬁ{g%}é&()ﬁ‘\l krbCo! F: 109 () - &109%& ()- 10 10

1056&! 10%&! 31008 ()-r1~ @QC0!, 10%& ()- 109%& ()-16

109%& ()- X 10%-@hekre@O%he( rirst portions of said inner lead
109&' () - @ﬁaBbCD'@ﬂlow&f() S NﬂO%&f()-'OyL$lO@@]&f() , "T109%R () - @109 () -fL
109 (3-r: aB?@Bn&;O;srél\/&\@%& thi8HEY& ha)n w&éder@lﬁwidné Sisth -

10%e& () - @-L0%& () - <=KR[ TN/, MLO%& ()~ . . 10%& ()< L10%& ()-

410%: () - 3008Y&h LTk esRAA Y emt 10N G£7 IseBEN/S emsgBiuctor chip,

g10%: ()-, 0% ()-z10%! ()-S 10% ()-, 10% () - MLO%: () - GBV&PMN/, mLo! S3+

10& ()1 Sand

109%& ()-"109%& (), %dQy& () - 0Y&' 0%&. ( 0! F&109&' () -
0% ()- 10 10 %’Bgéeié‘o g‘ §$ (ﬁ%‘%‘:e GE?o Re fiﬁﬁébp"’pclmns
LdEbC,nﬁ0!§§ ;Q%@'QLHE}O%@aE)pOIthnS are more spaced from said

10 semiconductor chip in the thickness direction of said
semiconductor chip than the first surfaces of the

second portions of said inner lead portions.

9. A semiconductor device according to Claim 8,
15 wherein the first portions of said inner lead
portions are bonded to the major face of said

semiconductor chip through an insulating film.

10. A semiconductor device according to Claim 8,
20 wherein the first portions of said inner lead
,portioné are bonded to the major face of said

semiconductor chip through adhesive.

11. A semiconductor device according to Claim 8,

25 wherein said inner lead portions and the
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leads and fixed potential leads,
wherein the inner lead portions of said fixed
potential leads are partially arranged over the maijor
face of said semiconductor chip between said plurality
10 of external terminals of the leading ends of the inner
lead portions of said signal leads, and
wherein the wires connecting the inner lead
portions of said signal leads and the corresponding
external terminals are so arranged as to cross over

15 portions of the inner lead portions of said fixed

potential leads.

13. A semiconductor device comprising:
a semiconductor chib including an integrated
20 circuit and a plurality of external terminals formed
.over a méjor face of the semiconductor chip,
a plurality of signal leads each including an
inner lead portion and an outer lead portion formed
integrally with.said inner lead portions, portions of

25 said inner lead portions being arranged over the major
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lead portions being partially arranged over the major
face of said semiconductor chip and electrically
connected to the corresponding external terminals, and
10 a resin member for sealing the inner lead
portions of said plurality of signal leads, the inner
lead portions of said fixed potential leads, and said
semiconductor chip,
wherein said inner lead portions of said signal
15 leads each include a first surface on the major face
side of said semiconductor chip, a second surface on
the opposite side to said first surface, a first
portion positioned over the major face of said
semiconductor chip, and ; second portion formed
20 integrally with said first portions and positioned
.outside the major face of said semiconductor chip,
wherein the first portions of said inner lead
portions of said signal leads are made thinner than

said second portions in the thickness direction of

25 said semiconductor chip,
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wherein the inner lead portions of said fixed
potential leads are partially arranged over the major
face of said semiconductor chip between the leading
10 ends of the inner lead portions of said signal leads
and said plurality of external terminals, and
wherein the inner lead portions of said fixed
potential leads are partially arranged lower in the
thickness direction of said semiconductor chip than

15 the leading ends of the inner lead portions of said

signal leads.

l4. A semiconductor device according to Claim 13,
wherein the inner lead portions of said fixed
20 potential leads are partially bonded to the major face
of said semiconductor chip with adhesive,
wherein the inner lead portions of said signal
leads are spaceq at their leading ends from the major
face of said semiconductor chip.

25
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15. A semiconductor device according to Claim 13,
wherein the inner lead portions of said signal
leads bonded at their leading ends to the major face )

of said semiconductor chip through an insulating film.

5
16. A semiconductor device according to Claim 13,
wherein the wires for connecting the inner lead
portions of said signal leads and the corresponding
external terminals are so arranged as to cross over
10 portions of the inner lead portions of said fixed

potential leads.

17. A semiconductor device comprising:
a semiconductor chip including an integrated
15 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 outer lead portion formed
integrally with said inner lead portion, portions of

20 said inner lead portions being arranged over the major
face of said semiconductor chip and electrically
connected to the corresponding external terminals
through wires,

fixed potential leads each including an inner

25 lead portion and an outer lead portion formed
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integrally with said inner lead portions, said inner
lead portions being partially arranged over the major
face of said semiconductor chip and electrically
connected to the corresponding external terminals, and
5 a resin member for sealing the inner lead
portions of said plurality of signal leads, the inner
lead portions of said fixed potential leads, and said
semiconductor chip,
wherein said inner lead portions of said signal
10 leads each includes a first surface on the major face
side of said semiconductor chip, a second surface on
the opposite side to said first surface, a first
portion positioned over the major face of said
semiconductor chip, and a second portion formed
15 integrally with said first portion and positioned
outside the major face of said semiconductor chip,
wherein the first portions of said inner lead
portions of said signal leads are made thinner than
said second portions in &he thickness direction of
20 said semiconductor chip,
wherein the first portions of said inner lead
portions of said signal leads have leading end
portions to be connected to said wires,
wherein thé first surfaces of the first portions

25 of said inner lead portions of said signal leads other
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second portions of said inner lead portions,

5 wherein the first portions of said inner lead
portions of said signal leads are arranged lower in
the thickness direction of said semiconductor chip
than the first portions of said inner lead portions of
said signal leads other than said leading end

10 portions,
wherein the inner lead portions of said fixed
potential leads are partially arranged over the major
face of said semiconductor chip between the leading
end portions of the first portions of the inner lead
15 portions of said signal leads and said plurality of
external terminals, and
wherein the inner lead portions of said fixed
potential leads are partially arranged lower in the
thickness direction of s;id semiconductor chip than

20 the first portions of the inner lead portions of said

signal leads other than said leading end portions.

18. A semiconductor device according to Claim 17,
wherein portions of the inner lead portions of

25 said fixed potential leads and the leading end



portions of the inner lead portions of said signal
leads are bonded to the major face of said

semiconductor chip with adhesive.

19. A semiconductor device according to Claim 17,
wherein the wires connecting the inner lead
portions of said signal leads and the corresponding
external terminals are so arranged as to cross over
portions of the inner lead portions of said fixed

potential leads.
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