2 1 MAY 2004 1 SPECI FI CATI ON SEM CONDUCTOR DEVI CE AND METHOD OF
 FABRI CATI NG THE SAME BACKGROUND OF THE | NVENTI ON The present inventiP )
relates to a sem conductor device and a nethod of fabricating the sa AY 2004
More particularly, the present invenfion relates to techniques effectively
applicable to a lead-on-chip (LOC) sem conductor device. The LOC package
I s one of surface-nount LSI packages. In the LOC package, inner |ead parts
of | eads are arranged on an insulating filmformed on a maj or surface of a
sem conductor chip, and the inner lead parts are connected electrically to
the bondi ng pads of the sem cEHRBEERICATHIQN with Au wires. The insulating
filmis forned of a heat-resistant resin, such as a polyimde resin. The
opposite surfaces are coated with an adhesive. A LOC package of this kind
is disclosed in Japanese Patent Laid-Open No. Hei 2-246125. SUMVARY OF THE
| NVENTI ON SHELGN Ry DEYE GFadRBy METEOD: KE FABBLGATHRYG! THF 8AME  t hi ckness
on the order of 50 minterposed between the sem conductor chip and the
inner lead parts. This insulating filmis an obstacle to fabricating a
very thin package of a 2 Y 2004 2 thickness on the order of 1 nm
Furthernore, the insul atd I&%qqﬂ oF EygtFyVEHEIPQquires wor k for applying

the same to a Eﬁgdpﬂéggﬁ% invention relates to a semiconductor device
and a method of fabricating the same. More particularly, the
present invention relates to techniques effectively applicable
to a lead-on-chip (LOC) semiconductor device.

The LOC package is one of surface-mount LSI packages. In
the LOC package, inner lead parts of leads are arranged on an
insulating film formed on a major surface of a semiconductor chip,
and the inner lead parts are connected electrically to the
bonding pads of the semiconductor chip with Au wires. The
insulating film is formed of a heat-resistant resin, such as a
polyimide resin. The opposite surfaces are coated with an
adhesive.

A LOC package of this kind is disclosed in Japanese Patent

Laid-Open No. Hei 2-246125.

SUMMARY OF THE INVENTION
The foregoing LOC package has the insulating £ilm of a
thickness on the order of 50 um interposed between the
semiconductor chip and the inner lead parts. This insulating

film is an obstacle to fabricating a very thin package of a



whi ch increases the manufacturing costs of the package. Furthernore; t'REY"

~insulating filmhas a hygroscopic property higher than that of a rggi’ 2004
form ng the package. Therefore, it is possible that the package is cracked
by steam produced by the sudden evapbration and expansi on of npisture
absorbed by the insulating fil mcaused by heat applied to the package
during tenperature cycling tests or heat applied to the package when

sol dering the package to a printed wiring board. Accordingly, it is a first
obj ect of the present invention to | hphauesudapsdineet olm

f abr i cathh@cmeﬁﬁoﬂ@%)a@?%ﬁé’éfmﬂ' eg%fn)%ﬁo Jcse%' g? t he preser?‘t3 i nvention it

to provide techniques gapable.o ' l"ehd Yameaskadesadiraméow
manuf acisrdosglycard rﬁqfll’rirgﬁ w&ﬁke%#%?{p!tlﬁghgr esent invention is to provide

t echni ques capabl e of i nprovj f 8lg disleist wfokheOGapkagages and of
i mpr ovi WE1EAIPFEPILHT ‘Qpiﬁ‘{&gf&%gléﬁp oducing |ine. Anpbng inventions

disclosed in this .applicati ; 124y Fa1ef haepaebpgrascoRi®nes will be
briefly descri%‘éﬁtth%pmqlg?’l ot\c/Hvs?? 51; Acco?di ng to a first aspect of the

present inventio sgmi q?g&ct Pacdesige foomyimigs ébe Ras&AB€onduct or chip

provi de&roﬂffﬁyaﬂfﬁtﬁ?%l %ﬁo bonccgzlljiF ng pads forned on a majQr surface

t hereof : a §g¥§% If@digﬁ,bgrg(ﬁqeatﬁag tehetlipaekisigen 1B re v kae e S3€RMvay 2004

3 bondi Pf&eﬁ §-afe arranged and having a depressed portiqn de- rressed

t owar d ;,fyad Lar b?UEﬁécqu&eﬁh@vapmmmm enaRs 198d L2 "OAFTETS ead

having an“end part lying in a region correspondi ng ¢ applied to the
absorbed by the insulating film caused by heat app

package during temperature cycling tests or heat applied to the
package when soldering the package to a printed wiring board.

accordingly, it is a first object of the present invention
to provide techniques capable of fabricating thin LOC packages.

A second object of the present invention it to provide
techniques capable of fabricating LOC packages at a low

manufacturing cost.

A third object of the present invention is to provide
techniques capable of improving the reliability of LOC packages
and of improving the yield of a LOC package producing line.

Among inventions disclosed in this application, the

outline of representative ones will be briefly described as

follows.

(1) Accordingtoa first aspect of the present invention,

. . . i ded
a semiconductor package comprises: a semiconductor chip provi

with a plurality of bonding pads formed on a major surface

thereof; a power lead extended along a direction in which the



to the major surface of the sem conductor chip; wherein the power |ead and
the signal |ead are connected electrically to the bonding pads by.a
bondi ng wire, the depressed portion of the power lead is fixed t 0 ZtThMAY 2004
maj or surface of the semiconductor chip by an adhesive |ayer, and the
signal lead is spaced apart fromthe nmajor surface of the sem conductor
chip. (2) In the sem conductor device stated in (1) , the power |ead
includes a first power lead for applying a supply voltage to the

sem conductor chip, and a sec W i §ad af quapgbgdngoraioanEence
vol t ageberdime &F%Iﬁﬁlan%#jﬁ?ﬂang tlhgdfi rst and the second power

| eads are di sposed o h ' skdss ok tbicendwungeneitipgf ahkde bondi ng
pads, rBEpRIR? \Fé:lvﬂﬁr‘{]§§1eﬁ[r‘lgﬁ%g§gg%aconductor device stated in (1), the

di stance bet ween t ' L 834 A4 Lyengajra syiaceosrespending
seni conButtH Eﬁﬁgieggg‘?@itagr tha‘%the{}di stance between the power |ead and

the maj or surface SFiLGRNti ¥ndfitr ¢Hipt whereiBerie BRYEt or
devi ce &Pt ?‘Hof%u,rtji}ﬁcgs depressed portion of the power lead. .is

posi ti Oged i Qﬁédﬁh&hsigﬂgﬁ 18hd t de seminearhd edecemifally) ton ke
sem con 88‘flor evice stated in (1), parts of the power and t he signal

| e
| ead CO%E%&?RQ LW b9 4 Benétly pares thef depresesd PeRBLER AL gﬁ?l?og?e spaced a
di stance no rter " than 4 2 1 MAY 2004 10 nm apart fro surface

th '
of the senicoRdeciad t&hiche md HOr Isnrlfhées@ﬁi%&ﬁﬁ"f'ﬁf’n‘a‘é?/%ré ‘gli‘%? Jebgri n (1),

the adhesive layer is formed of a thernoplastic _adhesi ( nygde
sen congychahedeveceapent end hh?l%%-gllfh]e 1§-ra&né§ space%saggrt 17}01{\ )

major surface of the semiconductor chip.

(2) Inthe semiconductor device stated in (1), the power
lead includes a first power lead for applying a supply voltage

to the semiconductor chip, and a second power lead for applying

a reference voltage to the semiconductor chip, and the first and

the second power leads are disposed on the opposite sides of the

arrangement of the bonding pads, respectively.
(3) In the semiconductor device stated in (1), the

distance between the signal lead and the major surface of the

semiconductor chip is greater than the distance between the power

ljead and the major surface of the semiconductor chip.
(4) In the semiconductor device stated in (1), the

depressed portion of the power lead is posS itioned inside the ends

of the semiconductor chip.
{5) 1In the semiconductor device stated in (1), parts of
the power lead and the signal lead corresponding to the end parts

of the semiconductor chip are spaced a distance not shorter than



| ead i s disposed farther fromthe bonding pads than the power |[|ead, and
the bonding wire electrically connecting the signal |ead to the bonding
pads is extended over the power |lead. (8) in the seniconductor deviXeMAY 200:
stated in (1), the power |ead have 4 bend bent in a plane parallel to the
“maj or surface of the sem conductor chip, respectively. (9) In the

sem conduct or device stated in (1), the major surface of the sem conductor
chip is coated with a protective film and power supply lines electrically
connected to the power . lea eLl,l r GlemieonduttorlOhipn t he
seni cond@c#Bra {)Cﬂ‘%ﬂ aibtheedglflﬂgglﬁlkg?\&g?onfs)uﬁefei ng | ayer for absor bing

shocks that may_be exerte $8 gevdust etacdd pinluglng hav re bondi ng
operation is fgﬁﬁrsdte ﬁ:het %’gﬁﬁg}jgraugurface of the sem conductor chip

excl udi ng.regi gns__ | i &g bondivig mads avtd cf adiedivell) In the
sem con@%@?ﬁgvae\ilﬂégs atgﬁnfln (1), the sem conductor chip, the inner |ead

part of the Poyss | gpfhanenitbaduBest dexddaparatad inHd )si ghrsigead are
sealed in a resi pacﬁage, the outer lead part of the power |ead and the

outer |gady Rar higgo;%@@ &ianadr |frth phej bondbdng spads fitun the PEO¥PR package.
(12) ACCOI’élI ng to a second aspect of the present 2 1 MAY 20% 5 inyention, a
sem conquGloOr adaviae SORPIAG asirea edenitrdndlity ofonRIFpLIST el éd h a
plurality of bonding pads forned on a major surface thereqf: power |eads
connect e fXt-ondaed Bbadgng padects cexiendgd (IVathdhso ARG 35 ‘are
arranged, and havin depressed portions depressed toward ' surface
of thg (8) I?n thepsemicon uctor device state lnvﬁ): tne powel!

lead have a bend bent in a plane parallel to the major surface

of the semiconductor chip, respectively.

(9) In the semiconductor device stated in (1), themajor
surface of the semiconductor chip is coated with a protective

film, and power supply lines electrically connected to the power

lead underlie the protective film.

(10) 1In the semiconductor device stated in (1), an
insulating layer for absorbing shocks that may be exerted on the
semiconductor chip during a wire bonding operation is formed on

the major surface of the semiconductor chip excluding regions

in which the bonding pads are formed.
(11) In the semiconductor device stated in (1), the

semiconductor chip, the inner lead part of the power lead and

the inner lead part of the signal lead are sealed in a resin

package, the outer lead part of the power lead and the outer lead

part of the signal lead project outside from the resin package.

(12) According to a second aspect of the present



sem conductor chip; and signal |eads having end parts lying in a region
corresponding to the major surface of the sem conductor chip; wherein the
power | eads and the signal |eads are connected electrically to t he bddilHg
pads by bonding wires, respectively,® the depressed portions of the power

| eads are fixed to the major surface of the sem conductor chip by an
adhesi ve |l ayer, and the signal |eads are spaced apart fromthe mgjor
surface of the sem conductor chip. (13) In the sem conductor device stated

in (12), the  power |eads | Jildes toppwisebead senia@RfyFhgTra supply
vol tagelﬂﬁeﬂ'ﬁbo%erﬁc%eﬁ%f:c?nodggc | ,d%and a segond power Isad fag{qajgﬁpl ying a
reference voltage to t ' t &f bohdpngapads fermerr QR e second
power | EB&R %Cé%cﬂ%"g&gg %ﬁﬂlgﬁgmgggosi te sides of the arrangemant of the
PODdI NG RadS el PRRECLEY Shdyesk Idadd ddinernnid exdesdes adoPdedstated in
(12), pBYripegtF project fromparts of the |eads extendi nﬂ al.%%?vat he
directiaon_in, whi CQntQﬁiggnQﬁé\gb@ﬁcﬂﬁn@r;mcw ransg@d 1ana&ddi ABE: 18K 1 % way from
t he bon@i’-ﬁ&cﬁéag, one end of each of the bonding wires el ectorfi ¢l Y
connect id%%rtegg?ﬁﬁﬁsfthgﬁgSdé?réb%@o‘:‘w anyl gahes Masioth SHFEAFo Othe

proj ecti Y 2004 6 (15) In the sem conductor. deyvj in (12),
a branch, erdi%@)gldgéﬁ:ggdéhmgaraﬁdlesjs;&mlcbﬂﬁ%ttb?wé}ﬂ G0F BﬁFlﬁ%ﬁtif'@ g'tqi‘he power
| eads, one end of each of the bonding wres el ecttrifl | d i GRyMRAESYY t he
power |%§§giantd&ﬁ:ﬁé®pdinmg',mgade the Bairfe FUESLRET b %nc ead. (16)

According to a third aspect of the present i.nventd ce connected
chip; wherein the power leads and the sugnST 1&ks a

electrically to the bonding pads by ponding wires, respectively,

.  or
the depressed portions of the power leads are fixed to the maj

. . £h
surface of the semiconductor chip by an adhesive layer, and the

j he
signal leads are spaced apart from the major surface of

semiconductor chip.

(13) In the semiconductor device stated in (12), the

power leads include a first power l1ead for applying a supply
i for
voltage to the semiconductor chip, and a second power lead

applying a reference voltage to the semiconductor chip, and the

first and the second power leads are disposed on the opposite

sides of the arrangement of the bonding pads, respectively.

(14) 1In the semiconductor device stated in (12), pro-

i th
jections project from parts of the jeads extending along e

i i irection
direction in which the bonding pads are arranged inad

i h of the bonding wires
away from the pbonding pads, one end of eac

i is
electrically connecting the power jeads to the bonding pads 1

ponded to the projection.




a sem conductor device conprises -. a sem conductor chip provided wth a

~plurality of bonding pads fornmed on a major surface thereof

ap h,.head
arranged along a direction in which the bonding pads are arrangedqgﬁgmyi%*
having a part fixed to the mgjor surface of the seniconductor chip by an
adhesive layer; and a signal lead having a part lying in a region
corresponding to the major surf ace of the sem -conductor chip; wherein
the power lead and the signal |ead are connected electrically tohthe
bondi ng pads by bonding wire ' lsthead iirs ( 5pascecdonpdEn from
the maj or surf@® ofn %%W&%%ﬁgﬁk%%fdgﬁ?%§5(17) I'n Ehe seni conduct or

device stated in (16 e | 6oL G Bhibstfort paded ofh thebRPWALi al |y al |
regi ‘onsle%ﬁl]@éﬁilaﬂdﬁg“%%ttlégv\%%g‘{%adc.y@? 18) | rllpt he semi conduct or

devi ce st ated

in (16), the adheSici’fPef ayeh It QHceMeding paresoéleegrdmalidderlying the

power | baads ( 197€ |5

sem conductor device stated in (16)

t

he adhesi ve

| ayer is eééggfg% fg{% rgg,%anfeéﬁ@%d yhagbenihq gagsr is bardacdh&opsher | ead. 7

(20) Ac€er aspect of the present invention,

a

sem conduct o evéce fabricating nmethod conprises the steps of: (a)
f or mi ngPR3PEAG F73ive having a power |ead extended along a dir

whi ch bondi ng flgg g{cc@,ragmgcmdlﬂﬁmd aspect pd e B t 289VER
e

t hereof are artan

sur f ace L0f .t 16 n ARITSOREUEE ICamitir S esda SigHACNPYEE R SR
be

%ction in

on& rsur f ace

and having depressed portion depress%gobg 4 a mjor
n

end part to

with a plurality of bonding pads formed on a major surface

. . . ic
thereof: a power lead arranged along a direction in wh

h the

bonding pads are arranged and having a part fixed to the major

. . . d
surface of the semiconductor chip by an adhesive layer; and a

signal lead having a part lying in a region correspondin

g to the

i i ead
major surface of the semiconductor chip; wherein the power 1

and the signal lead are connected electrically to the bonding

pads by ponding wire, and the signal lead is space

the major surface of the semiconductor chip.

d apart from

(17} In the semiconductor device stated in (16), the

adhesive layer is extended 1in substantially all regions

underlying the power lead.

(18) 1In the semiconductor device stated in (16), the

adhesive layer is extended in part of reg

power lead.

ions underlying the

(19) 1In the semiconductor device gtated in (16), the

adhesive layer is extended in regions underlying bonding parts

of the power lead.




spaced apart fromthe major surface of the sem conductor chip; (b) putting
the sem conductor chip on the lead frane with an adhesive | ayer interposed
bet ween the depressed portion of the power |ead and the major surface \&ff 200
the seniconductor chip to support tlhe semiconductor chip fixedly on a' " “
surface of the Ilead frame; (c) electrically connecting the power |ead and
the signal lead of the lead frane to the bonding pads fornmed on the major
surface of the sem conductor chip by a bonding wire; and (d) sealing the

sem conductor chip in a pack %1 n' g pewl egndhet predenice according
to the presentZ29}nRA%tPY 11}1%6\%?% it chi p nodul e structure formed by

vertically stacking a.plurali {1 Rackasesc af iridhmetbod grompr 1TLS
constrw@ﬁ%l&i‘raapg?lﬁjrg%f@m@#é]ﬁ/gdgoérd. 2 1 MAY 207"f BRI EF DESCRI PTI ON OF
THE DRAW NGS The ove and ot her objects, features and advantages of 8 the

pr esentthen & B PN | | become nore apparent fromthe follow ng_description
taken in connection wth t he; 468 opaiey iHay indl awpgsy Lleadipeken@ryd 1 is a
per spective vil@) of °5"3efi Conduct or device in a fi rst enbodi maﬁt. accordi ng
to the ﬁtesent L PYEREHAMN N Whiidh Bohaing perdspeft & E@MiCORIIC TS Per nal
st ruct Ut % RTS8 conduct or devi ce shown in Fig. 1] si g é L $,3 Pl an
vi ew of tél}ge isrhﬁﬁ;cﬂ?gedsbhugﬁgrgim:ﬂ‘addldzhesemfc@ﬁ%hﬁﬁfi?rn PRg BAYERY n Fi g.
1, Fig. 'S anm“enl arged plan view of a sem co.nducto% Ig 8@ Rhe

depressed portion depressed toward a major sur ac

semiconductor chip, and signal lead having an end part to be

spaced apart from the major surface of the semiconductor chip;

(b) puttingthe semiconductor chip on the lead frame with

an adhesive layer interposed between the depressed portion of

the power lead and the major surface of the semiconductor chip

i i the
to support the semiconductor chip fixedly on a surface of

lead frame;
(c) electrically connecting the power lead and the signal

lead of the lead frame to the bonding pads formed on the major

. . . 4
surface of the semiconductor chip by a bonding wire€; an

(d) sealing the semiconductor chip in a package body.

The semiconductor device according to the present

jinvention is of amultichip module structure formed by vertically

stacking a plurality of packages of the foregoing LOC

construction on a printed wiring board.

BRIEF DESCRIPTION OF THE DRAWINGS

res and advantages of

The above and other objects, featu




i ncluded in the sem conductor device shown in Fig. 1; Figs . 5 (a) and 5
(b) are typical sectional views taken on line DD in Fig. 3; Fig. 6 is a
typi cal sectional viewtaken on line E-E in Fig. 7 is a typical se t{mﬂgﬂ
view taken on line F-F in Fig. 8 isBa typical sectional view taken I b4
F-Fin Fig. 9 is a schematic plan view showing a portion of a power |ead
bonded to a sem conductor chip; Fig. 10 is a schematic plan view of a | ead
frame enployed in fabricating the sem conductor device in the first

enbodi ment according to.the pres [ AVEARLL Ofppdtént 1frdm tthechematic plan
vi ew oftheh@uesgdy AayentoR ?ﬁ'lﬁA%%SB‘% @8% 1 NAY 200a process of

fabricating the sem conductqr Vi ithddie oni wath teebactorpanyiegr ding to
the prefkiowingdesshiPELGD %ﬁsig%géﬁlenati c plan view of the |ead frane

in a process of fabri.cagting the sem conductor device in the first
embodi rFAWHGSr dithd5 The present invention: Figs. 13(a) and 13(b) are
typical sectional views,o erg?ﬁ&éiﬁﬂcﬁé@ el seningndudkPe BSVdFHg process
for electri calqjsg' connect rng e sem conductor device in ;r‘l;]gOIlig_rSt
enbodi nent ccor di @RMiing ReerheopresenbadBve 2134 is a
schemat 12 ?,|€Jrf5\?‘f e%vl{ﬂ%?&ﬂ;n%ﬁgd%rarre grrpl oyed in fabricati n{g t he
seni conduct or deyi cg jd ot herbpestiesboiewent thedorernglt 8t RETPF&sent
invention; Fig. 15 7s a schematic plan view of a sem conductor device

of the semiconductor device shown in Fig. 1;

Fig. 3 is a plan view of the internal structure of the

semiconductor device shown in Fig. 1;

Fig. 4 is an enlarged plan view of a semiconductor IC chip

included in the semiconductor device shown in Fig. 1;
Figs. 5(a) and 5(b) are typical sectional views taken on

line D-D’ in Fig. 3;

. . w3
Fig. 6 is a typical sectional view taken on line E-E’ in

Fig. 3;:

Fig. 7 is a typical sectional view taken on line F-F in

Fig. 3;

Fig. 8 is a typical sectional view taken on line F-F 1n

Fig. 3:
Fig. 9 is a schematic plan view showing a portion of a
power lead bonded to a semiconductor chip;

Fig. 10 is a schematic plan view of a lead frame employed

i i i iment
in fabricating the semiconductor device in the first embodim

according to the present invention;
the lead frame ina

Fig. 11 is a schematic plan view of




I n a second enbodi nent according to the present invention; Fig. 16 is a
typical sectional viewtaken on line AAAin Fig. 15; Fig. 17 is a typical

sectional view taken on line B-Bin Fig. 15; Fig. 18 is a schenatjf-qum
vi ew showing regions in which a pofer lead is attached adhesively t0 a
“sem conductor chip; Fig. 19 is a schematic plan view showi ng regions in
which a power lead is attached adhesively to a sem conductor chip; Fig. 20
is a schematic plan view of a sem conductor device in a third enbodi nent

according to the present i.nventiol. aRdnkh8torldéwice sighetheet i E1H$8n vi ew of
a patt epEPIFASS Hu 3y ﬁk 5834 [ead. | DESCRI PTI ON OF THE PREFERRED

EMBODI MENTS Preferred e di he BkebBatpigsentiomyention will be
descr i bREPIENG Haf3E° rte%:‘agren?e to the acconpanying draw.ngs, in

which 1ike or corresponding. nahisi @ adesignad chepyepfe LEAME 18f &r ence
characters ancF‘tgn'eEi‘?egg't ‘IIEIPI&?IE descri%tion thereof will be onig_tte to avoi d

dupl i cation, First.Enbodinen hes BmGeotdaroorddevieei H at?er ST 8rbodi nent
accordi Bﬁoc?%st%g %resent invention is one of thin, small outline packages

(TSODS)? L n§iment! 4868z dPAMR 3 Shep ricages. ipwgntioRg a per- spective view
%’Eﬁ&, 1. e.

of the e., a sem conductor device, Fig. 21is s ti
perspective vigyof 1Hgaj niret rie (st et M@l@ﬁ? sedtiond1 SEHEIE LE

i i ricall
assistance in explaining awire bonding process for elect A

i i i diment
connecting the semiconductor device in the first embo

according to the present invention to leads;

Fig. 14 is a schematic plan viewof a lead frame employed

i i i iment
in fabricating the semiconductor device 1n the first embod

according to the present invention;

Fig. 15 isa schematic plan viewof a semiconductor device

i i ntion;
in a second embodiment according to the present 1nve ;

Fig. 16 is a typical sectional view taken on line A-A 1n

Fig. 15;

Fig. 17 is a typical sectional view taken on line B-B in

Fig. 15; N |
Fig. 18 is a schematic plan view showing regions 1n which

i i hip;
a power lead is attached adhesively to a semiconductor cilp;

Fig. 19 is a schematic plan view showing regions 1in which

i i chip;
a power lead is attached adhesively to a semiconductor oF

i i vi
Fig. 20 isa schematic plan view of a semiconductor device

i i ion; and
in a third embodiment according to the present invention;

Fig. 21 is a schematic plan view of a pattern of a busbar




the TSOP shown in Fig. 1, and Fig. 3 is a plan view of the internal
structure of the TSOP. A package body 1 included in the TSOP is formed by
nol ding an epoxy resin by a transfer nolding process and is 400 ml in
width and 1 nmin thickness. A rectafgul ar seniconductor chip 2, i 2d. MARI,
~single--crystal Si chip, carrying a dynam c ran- dom access nenory (DRAM
of 64 Miit fabricated thereon is sealed in the package body 1. As shown in
an enlarge viewin Fig. 4, the DRAM conprises eight nenory mats MM f or ned
on a major surface of the sem conductor chip 2, and peripheral circuits. A
pl urali ?a‘é)f 11 bonding pads BP are arranged in a row parallel to the |ong
sides of the sem conductor chip 2 in a mddle region of the nmajor surface
of the sem conductor chip 2. Al though not shown in Fi 8 4, each of the
menory mats MM i %#g%/ﬁp@#&dmt@ argy WREFERREDF EMBRBEYENEEr ays each
conprising a plurality of nmenory cells arranged in rows andié_gld ms. The
TSCP is of a Lﬁﬁf&f‘ééd Uit iRl O€dte tpresept drentiofy W S servi ng
as external termnals and having inner |ead parts 3A di Sﬁgs%%f on the nmjor
surf ace dgfschﬁlﬁedsﬁ&éﬁ'i‘éjﬂ@é@rwm reXermned dgudhe 2CEOMBAIE G an Fe-Ni

al l oy, “such as 42-alloy. The inner |ead parts 3A of Jrréed!egig@a?téie
conﬂect gqag,g_ﬁ&gr'i (iEHaNicEIO ]tjlhe ?@ndbngeﬁaﬁgdfsﬁgfalftr% sem comnduct or chijp 2
with Au wres 4. The outer |ead parts 3B t he 8l it si de
from t heyl eRg ssimie refietaces @armrﬁa%&&%ﬁweﬁfﬁ? o%‘re’lgr%ncg:| gfﬁ |- Wi ng

| eaded package. The outer lead parts 3B, i €. if}s, of the leads 3 are
thereof will be omitted to avoxc? dupFicatidir.

First Embodiment

A semiconductor device in a first embodiment according

to the present invention is one of thin, small outline packages

. . -
(TSOPs), i.e., surface-mount LSI packages. Fig. 1 is a pe

. . . iq.
spective view of the TSOP, 1i.e., & semiconductor device, Fig

7 is a schematic perspective view of the internal structure of

. . . . na
the TSOP shown in Fig. 1, and F1g. 3 is a planview of the 1nter 1

structure of the TSOP.
A package body 1 included in the TSOP is formed by molding

an epoxy resin by a transfer molding process and is 400 mil in

width and 1 mm in thickness. A rectangular semiconductor chip

i i i ic ran-—
2, i.e., a single-crystal Si chip, carrying a dynamic
, 1.e.

dom-access memory (DRAM) of 64 Mbit fabricated thereon is sealed

in the package body 1.

As shown in an enlarge view in Fig. 4, the DRAM comprises

eight memory mats MM formed on a major surface of the

A plurality of

semiconductor chip 2, and peripheral circuits.




nunbered sequentially by serial nunbers fromNo. 1 to No. 54 from the
outer lead part 3B at the left top position on the package body 1 through

the outer lead parts 3B at the right top position on the package bady May 209;
according to standards. A predetermthed supply voltage, a reference

voltage and signals are applied to the outer |lead parts 3B of the |eads 3,
respectively. For exanple, a supply voltage Vdd of 5 Vis applied to the
pins Nos. 1, 9, 14, 27, 43 and 49, i.e., power pins or Vdd pins, and a
fixed reference.v QY i paphbiledltio tthe pong Nelese, 2 1
VvAY 20dPonding Reds %%‘%é%ﬁ&lﬂ(%ﬁ l41, 46 gnd 49, i.e. |, rtg%fere_r\ce pi ns or
V.. pins he rest L. 9RRli pPN$ni AChuddhy vgion /@ gilks WYOTaddr ess

pi ns A,Ogﬁﬁiﬁe@u@ﬁanﬁuet%ﬁg\/\%? a colum address strobe pi n'CgiESjifg)a row
addr ess_strobe pi -%bgglﬁc@bgscﬂg(wnda]surmughrn@tiﬁﬂwl 8 arts 3A of
t he pi n%‘-“i\i,%?e f& %%ﬁg'guﬂ, whi ch constitute parts of .the power pins (V,,)
are forped il £ha oty sa€s bisimnd b ede 3otoonglutal bhY Of BXeRied in
paral |l ef’t 0 the long sidés on the major surface of the sem cogd# tor chip
2. Sinmilarlye 404 bBRgrikead aplwadAtyf of HEETPFHENIS. 2582741 and 54 whi ch
constitu e%arts of the reference pins are formed integrally wth another
busbar |gad 36adispames. opposite to the fornmer busbar lead 3C with respect

to the row of the bonding pads BP. The inner |ead sgrving as the
power pins, anthe tTsOR niserof @dqualcpslsﬁﬁu%ﬁwnﬁrg‘s’ﬂ?%%s‘?%fp%r ence pins are

plurality of leads 3 serving as external terminals and having
inner lead parts 3A disposed on the major surface of the
semiconductor chip 2. The leads 3 are formed of an Fe-Ni alloy,
such as 42-alloy. The inner lead parts 3A of the leads 3 are
connected electrically to the ponding pads BP of the
semiconductor chip 2 with Au wires 4. The outer lead parts 3B
of the leads 3 project outside from the long side surfaces of
the package body 1 to form a gull-wing leaded package.

The outer lead parts 3B, i.e., pins, of the leads 3 are
numbered sequentially by serial numbers fromNo. 1 to No. 54 from
the outer lead part 3B at the left top position on the package
body 1 through the outer lead parts 3B at the right top position
on the package body 1 according to standards. A predetermined
supply voltage, a reference voltage and signals are applied to
the outer lead parts 3Bof the leads 3, respectively. For example,
a supply voltage Vy of 5 V is applied to the pins Nos. 1, 9,

14, 27, 43 and 49, i.e., power pins or Vg pins, and a fixed
!

reference voltage (V,,) of 0V is applied to the pins Nos. 6,




connected to the two el ongate busbar | eads 3C. Therefore, the supply

voltage Vil and the reference voltage V.. can be applied froma desj. @%, ,

position on the nmajor surf ace of the sem conductor chip 2 to the M 5%@*

~hence the fluctuation of the supplyl¥%oltage due to sw tching noise can be
suppressed and the operating speed of the DRAM can be enhanced. The inner

| ead parts 3A serving as the power pins and the reference pins not

connected to the busbar leads 3C, i.e., the pins Nos. 6, 9, 12, 43, 46 and

49, and all the inner d parts s d<eadsy 3 pi@kVi nghaxadte si gnal
pi ns arlére%?erﬁj]evd‘lﬁrflrfgﬁgarjg‘lef'e'l rfegéé:%%ﬁggflher on ’fr}i)z' maj or surface of the

sem conductar chip 2, .an | poes iofs bpe hdnesess epilnpait @ 3A are
arr angexFe iS-90Rd Pg\%? 6ﬂcgﬁgeﬁ§%p05| teﬁsaipgjels of the row of the bondi ng pads

BP . 2 1 MAY 100L A partof _eagh,pk Lh8résvesticosl pion tGASA ofrave | eads 3
ser vi ng"als4 r?é‘agﬂllﬁs pﬁr&hi gng 2171 i.e., power pins, is branched in a
conbl i ke pattern so as.:t.0pa%tepdobR aigsr 0OBK aedimmchn the package body 1
sur r ourRfl st%egr%sreo%ec?ﬁ(tﬁluggor' chiop 2? Simlarly, a part of each of the

i nner | ead parts 3A.SerybAg Bartbe3niss thionin28Nasd 54, 14.80d 3%ference
pins, is branched’in a conblTke pattern so as to extend_in a_ corner region

in the Céﬁ?q-?odm&utle pareuRdi Rbel pewsenpioad(€iuor 2ERi FOBMe%en for mi ng
the packageé body 1 by nolding a resin by a ol di N9, Progess %henresi n can
be distg] e th t0 deagh 3Chdosgdsuging %Yf?ﬁﬁ?n‘g‘ﬁ t3e of the
sem conductor chip 2 placed in the cavity of a ngl d ang gnspace on t he
si de Ofp&fﬁllel to the long sides on the major surface ©

semiconductor chip 2. Similarly, the inner lead parts 3A of the

pins Nos. 28, 41 and 54 which constitute parts of the reference

pins are formed integrally with another busbar lead 3C disposed

opposite to the former busbar lead 3C with respect to the row

of the bonding pads BP.

The inner lead parts 3A serving as the power pins, and

the inner lead parts 3A serving as the reference pins are

connected to the two elongate busbar leads 3C. Therefore, the

supply voltage Vg and the reference voltage V., can be applied

from a desired position on the major surface of the semiconductor

chip 2 to the DRAM and hence the fluctuation of the supply voltage

due to switching noise can be suppressed and the operating speed

of the DRAM can be enhanced.

The inner lead parts 3A serving as the power pins and the

reference pins not connected to the busbar leads 3C, i.e., the

pins Nos. 6, 9, 12, 43, 46 and 49, and all the inner lead parts

ns are extended in

38 of the leads 3 serving as the signal pi




back surface of the same because the parts of the inner leads 3A forned in
the conbli ke patterns are arranged in the |ongitudinal end regions of the
package body 1. Consequently, voids attributable to the irregular f.IQ , ﬁ
the resin in the cavity will not beformed in the package body 1 ;Ad' we@*e
~the yield of the nolding process can be inproved. When part of the

conbli ke pattern is extended to a region near the sem conductor chip 2 and
one end of a Au wire 4 is bonded to the extended part, the power pins,

i.e., aplurality of Au w.r bepegde fltMysemiicontinat®m he pi ns
Nos . Pagddlet an?r?d’htﬂg%lég%rg%%g&l ns, i.e. , the pins Nos. 28 and 54,

whi ch further suppyesse lct ptiingBrofeddparsapid yre(ﬂqr@ggecl:i g. 5 (a)
is a tfﬂ?%?t?éhcfg%ﬂé‘rnqsﬁrte%]vﬁ%% O!tfhe pe:{'gkaée body 1 taken on line DD in

Fig. 3 (line through,the. pi 13c6D6F the aow ehehei hondindPads ) Fig.
6 is atYpreatO¥ac Lghglolségswﬁ%fs the package body 1 taken on line E-E in

Fig. 3}&%% through the pin No. 1 (Vvdd), the busbar |ead 3C and the pin

No. 27 d) , and Fig . 7 is a typical sectional view of the package
body 1 taken lfgrb ing sFafcni 8f Ftige ihidn neachpsdgh ﬁﬁeoﬁiﬁh?\lofe%(?%u 4) and
the pin No.

1)). In the follow ng description, the | havi ng
t he outfrselhrg,q%gfgg he3Bisenvsng asdt2ie, peker BAWRE Py lﬁ’ﬁ?}’é?&gl?] t he | eads

3 having t er lead parts 3B serving as the refere kns " pins)
Wi Il i nglusicainn ifke pattednpumes toupptsnd édus %n%ﬁr@rfggdgﬁ%f havi ng

the outer lead parts 3B serving as the signal pj i 1l gbgitali si gnal
| eads 3Facke§emdaygl sorEpysdisag (*%be %W@nmqrﬁﬁg?p}%éadspa%t 3A§gf

a part of each of the inner lead parts 3A serving as the pins
Nos. 28 and 54, i.e., reference pins, 1is pranched in a comblike
pattern so as to extend in a corner region in the package body
1 surrounding the semiconductor chip 2.

When forming the package body 1 by molding a resin by a
molding process, the resin can be distributed evenly to a space
on the side of the front surface of the semiconductor chip 2
placed in the cavity of a mold and a space on the side of the
back surface of the same because the parts of the inner leads
3 formed in the comblike patterns are arranged in the
longitudinal end regions of the package body 1. Consequently,

i in in the
voids attributable to the irregular flow qf the resin 1n

cavity will not be formed in the package body 1 and hence the

i th
yield of the molding process can be improved. When part of the

i i r
comblike pattern is extended to a reglon near the semiconducto
chiﬁ 2 and one end of a Au wire 4 is bonded to the extended part,

a plurality of Au wires 4 can be bonded

the power pins, i.e.,




t he power supply lead 3V fornmed integrally with the busbar lead 3C has a
depressed portion depressed toward the sem conductor chip 2 and flaz;ﬁq@‘,]
adhesively to the major surface of the sem conductor chip 2 by an a8y
layer 5. The lower surface of the blisbar 1ead 3Cis not bonded to and is
- space fromthe sem conductor chip 2. The adhesive |ayer 5 interposed
between the |ower surface of the power supply |lead 3V and the major
surface of the semi conductor chip 2 is a heat-resistant 15 ?.1 MAY 2cl

t her mopl asti c_adhgsive Vo4 0 ipnehe r@téreapebpinsf ibendi hige RS power
suppl yq%ﬁheﬁflqsbﬁ?ﬁé ]égc%ﬁczo?\auctor chip 2 at a high yield, such as a

t her nop| ast i ol i qmi de - FMeer Buppeeeepkashe € lustptdPheptthele)
adhesi W%y bﬁhgn({ii%e’. %ﬁgﬁggl\?\er srupp}ﬁ;gﬁl eads 3V and all the signal |eads 3S

not connect t busbar |eads 3C, simlarly to the busbar |eads 3C,
are notswdégm%lgcaé%g are spaced apart fromthe sem conductor ip 2.

c

Spaces bet vveeq?otilesr(%pghi ¥eplenbsesuibasdwisv Phcthg RAEKaPBRPPhrts 3A of
the | eads 3 and the bulbar |eads 3C spaced apart from.the ga{)]%%.iiurface of
the senj LA Gl p-B; Andigt.h (lEjner thuenak &hef PHA %emcdltt or chip

2 are frlled up with the resin form ng the package body. tQns in the
maj or  siiifase in tihe. sEini EQPUCtRIG cHfi 552 %MBchﬁaﬁe%X%&%%fg‘g%%gi on in

whi ch the bonding pads BP are forned are coat.ed_ wt i nbNSKH-8L4RY | ayer 6
of a pobyishepacksige bodyhk takea P8 kb E &Hglék%‘ tkang?llr}ay e e?(erted on

the sem conductor chip 2 by the _inner d # the {¢ads,3 in a
Wi re boeHénmimpmoceds(V,,) . the busbar dad 8%l 'dhd pin Ho (easy

and Fig. 7is a typical sectional view of the package body 1 taken
on line F-F' in Fig. 3 (line through the pin No. 8 (D!4) and the
pin No. 47 (DQll)). In the following description, the leads 3
having the outer lead parts 3B serving as the power pins (Vg
pins) and the leads 3 having the outer lead parts 3B serving as
the reference pins (V,, pins) will inclusively be called power
supply leads 3V, and the leads 3 having the outer lead parts 3B
serving as the signal pins will be called signal leads 3S.

Referring to Figs. 5(a) and 6, the inner lead part 3A of
the power supply lead 3V formed integrally with the busbar lead
3Cc has a depressed portion depressed toward the semiconductor
chip 2 and fixed adhesively to the major surface of the

semiconductor chip 2 by an adhesive layer 5. The lower surface

of the busbar lead 3C is not bonded to and is space from the
semiconductor chip 2. The adhesive layer 5 interposed between

the lower surface of the power supply lead 3V and the major

. . _ . £
surface of the semiconductor chip 2 is a heat resistan




As shown in Fig. 7, the busbar |eads 3C are provided with short

~projections 7 projecting toward the sides of the sem conductor chi p 2. The
projections 7 of the busbar |eads 3C are connected to Au wi res. %y%
these projections 7 are not necesskrily essential, the proj ECtIOI‘i'S

~facilitates bonding Au wires to the busbar |eads 3C when the sem conduct or
chip 2 is small, the busbar |eads 3C are very close to the bondi ng pads

BP and it is difficult to bond Au wires to the busbar leads 3C. 16 ? 1 MAY

2-A Respectiye end RE1é QM dapisldert basding therd the
sem coﬁd\%ﬂ"&ﬁ’l@ﬁ 2£ ‘Pe e%@ﬁaﬁ%ﬁ{ao the maj o?asurface of the

semi conduct or %d Ao clB 1 dthe igibyrielldsads 3C and
the pr JWEY BHE ;gr?ﬁ?%%‘g%d%ngﬂ% e5|nvel y to the mjor surface of the

seni condugt or_ c¢hi QYR bBLFLEIdS. adiied hee ,TSORNermopd aBitisy
enbodi n“ié’r?t(il t%e% ﬁlﬁgowerb sgppl y |l eads 3V connected to the busbar

| eads 3C a (ﬁhfa%{ré 69 the Tike.direction and are bonded to
Ys(utg‘gegeﬁta; t'h

t he maj%? e sem conductor chip 2 by the adhe5|¥§ er 5, and
the busbar | gagds dfeashidly segaal3u aadsaB]StaﬁeS‘s%%Jedeé Sr > Bm the
maj or surface of Fhe sem conductor chip 2. In Fig en shq% djgegl ons
repr esefy Rondidgor €8é Vissbarheeads hi&paﬂms-léflk'h%oﬁd\ﬁe u§Bf)5 %ads 3V are
bonded to the sem conductor chip 2. The bondin i ons. d\:zc?f'd regi ons
near thge ow@smcb'@bbﬁﬂgdttrdlandlamaaa@@dt%@eﬁ?‘g% 3T a mddle

regi on and regi ons correspondi n to the tlons dotfh%hfé ve
bondi ngchggi ns spaceyg becyeeneh oﬁﬂ?ﬂﬁc&e‘@égﬁ We et rzzf’rarc%%ged on the

right- hand side of the row of the hongdin
o inner lead parts 3A of the leags :gang the busbar leads 3C spaced

apart from the major surface of the semiconductor chip 2, and
the major surface of the semiconductor chip 2 are filled up with
the resin forming the package body 1. Regions in the major
surface of the semiconductor chip 2 other than a middle region
in which the bonding pads BP are formed are coated with an
insulating layer 6 of a polyimide resin or the like to absorb
shocks that may be exerted on the semiconductor chip 2 by the
inner lead parts 3A of the leads 3 in a wire bonding process.
as shown in Fig. 7, the busbar leads 3¢ are provided with
short projections 7 projecting toward the sides of the
semiconductor chip 2. The projections 7 of the busbar leads 3C
are connected to Au wires. Although these projections 7 are not
necessarily essential, the projections 7 facilitates bonding Au
wires to the busbar leads 3C when the semiconductor chip 2 is

small, the busbar leads 3C are very close to the bonding pads

BP and it is difficult to pond Au wires to the busbar leads 3C.




pads BP and the rest are arranged on the left-hand side of the row of the
.bonding pads BP. Fig. 5 (b) shows an exanple of the disposition of the
leads 3 relative to the major surface of the sem conductor chip 2. As
shown in Fig. 5(b), the distance a b®tween the | ower surface of tRd Mhghk
~ lead 3S (the power supply |ead 3V not connected to the busbar |ead 3C) and
the major surface of the sem conductor 17 21 MAY 120% chip 2 is greater
than the di stance b between the | ower surface of the busbar |ead 3C and

the maj or surface of the semn dyct 0kt ShhP 2 arehaepressaddawdiel | ead
parts ﬁﬁﬁﬂeqtlﬁ}é’es?aﬂa?mf%saégs? %ga g)rge?s%aced apart fromthe major surface of

t he sem conduct or .chi I eatd bonded tbectmigagor| aetadt For med
i nt egr a8 WO“E’HS%B\A‘/%‘#@&SSP? l'eads 3V (a > b). For exanple, the

di st ancelﬁgei S aﬁ@&ét@ghﬁg}{lﬂy thbeadlicdianckaper S .i nBeHR thgRASRAT 40 to 50

[err]m* MhF2RRess ¢ o e adhesive layer 5 is about 10 m _,The

t hi ckness._ of e {iha pawer? amppby danwed adhespyel¥; HAdY eads 3s
and thef%%ucgsoajréﬁaggdgﬂégti% about 125 ,m and the thicknes

. of & he
sen COQﬁHf&Pr S 2 dfS thBOBEn286nducker ¢hekn i?or@dSQBUGe?‘ntﬁ%gt hiI;'CkI’IESS of
the TSO°'fsS about 1 nm It is desirable that bends form%d ha [S&gepower
supply | eads RY dher medpwhertins ffsewsti agbpeineBhs RATTHE pouerPUpply | eads

3V toward the sem conductor chip 2 to formthe depr Lopg lie
i nsi de thgpeglupsad¥ Iheoseectedduetthie BRERAS. f??ggtﬁz%ggn%‘gﬁlf%éfhe power

supply leads 3V are in contact with the | O f ‘%nan“ A §grpgseconduct or
chip 2 ngftbet¢dm6h®bhipd0r%ﬁ%%%?r€4ﬂ$e%g6it'?l(éi S p?ossi bl e that

fragments of conductive |ines, formed in .ern pat heankhand
exposedoifnttecsegiconductor chip 2 rﬁy JHL ARAELGEN 167EE B2

pusbar leads 3C and the signal leads 3S are spaced apart from

the major surface of the semiconductor chip 2.

In Fig. 9, ten shaded regions represent bonding regions

h
where the parts of the power supply leads 3V are bonded to the

i i i ions
semiconductor chip 2. The ponding regions are 1n end reglo

near the opposite longitudinal ends of the semiconductor chip

2  a middle region and regions corresponding to the projections
r

7, and the five bonding regions among those ten bonding regions
r

are arranged on the right-hand side of the row of the bonding

i he
pads BP and the rest are arranged on the left-hand side of t

row of the bonding pads BP.

Fig. 5(b) shows an example of the dispos ition of the leads

. . _ as
3 relative to the major surface of the semiconductor chip 2

e
shown in Fig. 5(b), the distance a between the lower surfac

ted
of the signal lead 3S (the power supply lead 3V not connecte

3C) and the major surface of +he semiconductor

+to the busbar lead




regions (scribe lines) exposed on the edges of the sem conductor chip 2
when a sem conductor wafer is diced after the conpletion of DRAM
fabricating processes cone into contact with the power supply Iea?iﬁ @M h
cause shot circuit. For the sanme rebdon, it is desirable to space"tHe" ™"
signal leads 3S apart fromthe major 2 1 MAY 2004 18 surface of the

sem conductor chip 2 at least 10 Rmin view of preventing short circuit.
When of fsetting the parts of the power supply leads 3V to formthe
depressed porfions, it | L r hap pdardiaprgssbdwaprdumieecear e of f set
per pendtiEiR dris grte@tterfekgﬁfl?%?:éedg?ltt%#e power supply |eads 3V because the
fine, easily distortahle.l 3 #fbPgubentel o ahbi ggmitorehsiwial
accurac?/f\m@rp‘ﬁﬁalb&reta g? atqﬁgél’leads 3 are offset perpendi culgqr;l to the
surface of the |eads_3. e nhBAM ca@tpatewia biiitHe erignad heg rface of
t he se?ﬁ%%r?du‘éb%? Jg?ﬂ ptrg]cgrrpri ses tpr ansistors formng nmenory cells and
peri pher al S%iarcgaiagﬁr@fQOﬁ @it ¥uefavkrofghe Seaiconduet@r VR t he
transi stof §Pand - havi ' [

ng signal lines connected to the transistors and power
lines for, anplyinghensypiley beelbaagteads 3¢ [fonmede iakedrasly a4t o0 the
transi stors. e signal lines and the power lines _are el egtri cally
conneptgﬂetﬁ%&é}g iyngepads 3vBPacenhict P XAMPLRg FPRe L3NS in the
top wiring

ayer. The busbar |eads 3C, the inner endrparts %A‘leftéhe power
suppl y heagsadianhd hen singnahel daatanse ab elarihrfded “608F Phe™ " maj or
surface of the sem conductor chip 2, and the sane are aﬁloqﬁ} hpC@hl Y

u Wi

connect ¢ fim. t lMhecthickpessin@hbihgi ALFRHE BRYGF 2t he res 4. The

ower suppl | eads 3V and the signal | eads
P ng zhickness of the leadsg 3 (the power supply leads 3V, the

signal leads 3S and the busbar leads 3C) is about 125 um, and
the thickness of the semiconductor chip 2 is about 280 um. AS
mentioned above, the thickness of the TSOP is about 1 mm.

It is desirable that bends formed in the power supply
leads 3V formed when offsetting portions of the power supply
leads 3V toward the semiconductor chip 2 to form the depressed
portions lie inside the edges of the semiconductor chip 2. If
the bends in the power supply leads 3V are in contact with the
major surface of the semiconductor chip 2 at the edges of the
semiconductor chip 2, it is possible that fragments of conductive
]ines formed in a pattern (TEG pattern) and exposed in dicing
regions (scribe lines) exposed on the edges of the semiconductor
chip 2 when a semiconductor wafer is diced after the gompletion
of DRBM fabricating processes come into contact with the power

supply leads 3V to cause shot circuit. For the same reason, it

is desirable to space the signal leads 3S apart from the major




3S are arranged over the nultiple wiring |layers of the sem conductor chip 2
~in a protective film (passivation film covering the top wiring |ayer of
the sem conductor chip 2 or the insulating layer 6 formed on the &1 MAY (9
protective layer. Therefore, 19 thelBower supply |leads 3V and the signal
~leads 3S give stray capacitances (parasitic capacitance). it is desirable
that the stray capacitance given by the power supply leads 3Vis large in
vi ew of preventing the fluctuation of the supply voltage and that the

stray capacitanc i ven hy the signgl.li i Beldn ihwviéwevwsHf
enhanci f4ESASHh A ttg%éﬁ“%%ﬁ“%%‘é’gdéhfﬂ% ?ﬁa} %83% % thi's enbodi ment, in

whi ch the inner |ead ; of Fpoed + { @pdsned pdrx sspacetheapart nore
gr eat | yPFEEHREYHE Ii)tfqglur ?igc'e p(g)%l&'?h‘gtsem'té:orfllj(;uct or% chip 2 than the

busbar | eads_ 3C { rig-gb' I WirhB HBpreswed poppiyns paiks B, the
stray c%‘b‘é%?t%‘ﬁ%%l}gi ven db;/gvte(lel{aoasﬁo\g‘;‘:rrraI I eadgrSS i s gmal . Inthe TSOP in

this eg%%%irﬁ&e% 5?%@}1&&5}@5@5ﬁéiti@ﬂd%r&%fﬁemperpem@i}malawlw th the

power are arranged closer to the mmjor surface of the

seni condyciQl Ghifack (dPRnEhBofeeNshppl alsads, 3w ecsusaytbapbtieance given
by the power supply leads 3V is large. Thus, the TSOP in this enbodi nent
i's capableipf afeeveiamd eddyd wain me denthénsappighvéiraggiorlto
switching noise and of transmtting signals at a high signal transm ssi on
speed. RdcHMAYCYenSEE patries ofmnbe leedls paresoBisef PERESE §ratarhds 3S are
spaced apart nore greatly fromthe major surface of the sem conductor chip
2 than tbethasbarfieadst 3Ge skeads G+ cuit due

The DRAM, not shown, built on the major surface of the
semiconductor chip 2 comprises transistors forming memory cells
and peripheral circuits, and a plurality of wiring layers formed
over the transistors and having signal lines connected to the
transistors and power lines for applying the supply voltage and
the reference voltage to the transistors. The signal lines and
the power lines are electrically connected to the bonding pads
BP connected to wiring lines formed in the top wiring layer.

The busbar leads 3C, the inner end parts 3A of the power
supply leads 3V and the signal leads 3S are arranged over the
major surface of the semiconductor chip 2, and the same are
electrically connected to the corresponding bonding pads BP by
the Au wires 4. The power supply leads 3V and the signal leads
35 are arranged over the multiple wiring layers of the
semiconductor chip 2 in a protective film (passivation film)

covering the top wiring layer of the semiconductor chip 2 or the

insulating layer 6 formed on the protective layer. Therefore,




to the undesired contact between the Au wires extended across the busbar

| eads 3C between the signal |eads 3S and the bonding pads BP, and the
busbar | eads 3C can surely be prevented. 2 ! XIAY '09' 20 Fig. 10 ikl &ay 200
schematic plan view of a iead framel®F enployed in the TSOP in the first
enbodi nment. Practically, a plurality of lead franes are forned in a ribbon
for the sinmultaneous fabrication of a plurality of TSOPs, for exanple, six
TSOPS. In Fig. 10, only one section, i.e., one |lead franme, for one TSOP
anong a _pluralit i f dehé rabhiorads hgwve Bi&dYead frane
LF has epﬁgﬁr)‘égﬁgg&ygﬁég s3gvj,1§?he b&irﬁ%r | eads 3C and the signal |eads

3S forned jn.a l.ead patielid dapacieahasgul at ieglesirahleothabdsy a frane
8. The Cﬁéi%rl%?ﬁ% y(lp?{éa%% 3V a%d t he signal |eads 3S have the inner |ead

parts Béétraé,o clg?a%‘i@a%@ei Pi{raﬁ packiegpdedy shppdy 1hadsd¥rig dddParts 3B

to be projéected outside fromthe package body 1. The _power sugpl | eads 3V
and thej_lfivqg@,l of Gl IR i thentlantarh tiort o6 bae SUPPLYhEC! B2 far‘%%’ne LF is
made by formng the |ead pattern by subjecting a sheet égoop%?%‘ 42- al | oy
or a Fegit %Heoé‘tﬁc:;:_}( apaedtancerfiven by bhe &idnadgl BT ey 5t 'lng
connecting parts to be connected to the sem conductor chip 2 by

depr ess{ NG, RAF tdOrMmhanfcimie signed $uppePplpedas 3RPEY- press working, and
Au-plating portions of the |eads 3 tqQ which, Au.wire r When
assenbl i ng t haiTSOR EHPP oM itshieebpdagent andk? 1N %Bgsg%ngg%laﬁ or chip 2

is held fixedly on the lead frame_ LF as_sh i ' 1L Ry vappbyi ng an
adhesi vpatis t32eof dWer Séﬁﬂfl&@é‘é"dso?stlﬁesﬁﬁﬁ?‘g\é%gg@plgé% A of 2t he power

supply Lt?g dnslaj?)c;ﬁ: bSXquface of the semiconductor chip 2 than the busbar

leads 3C formed integrally with the power supply leads 3V, the
stray capacitance given by the signal leads 3S is small. In the
TSOP in this embodiment, in which the busbar leads 3C formed
integrally with the power supply leads 3V are arranged closer
to the major surface of the semiconductor chip 2 than the signal
leads 35, the stray capacitance given by the power supply leads
3v is large. Thus, the TSOP in this embodiment is capable of
reducing the fluctuation of the supply voltage due to switching

noise and of transmitting signals at a high signal transmission

speed.

gince the inner lead parts 3A of the signal leads 35S are
spaced apart more greatly from the major surface of the
semiconductor chip 2 than the busbar leads 3C, short circuit due
to the undesired contact between the Au wires extended across

+he busbar leads 3C between the signal leads 3S and the bonding

pads BP, and the pusbar leads 3C can surely be prevented.




di spenser or the like, and bonding the sem conductor chip 2 to the mgjor
surface of the lead frane LF with the inner |ead parts 21 3A of thghLS&gqm-
frame LF correctly positioned. The sem conductor <chip 2 is positi o'
the lead frame LF in a correct posi2Ponal relation with the inner |ead
parts 3A by formng positioning patterns 10 in the inner |ead parts 3A and
pl aci ng the sem conductor chip 2 wwth its edges superposed on the
positioning patterns 10. Adhesive sheets of a size substantially equal to

that of the d[%plgﬂgﬁgggﬁpag%fgéﬁ%%i?él?ﬁﬂe@p@paq@g@rff‘ggﬁe fepmgAeged portions

I nstead of ap ower surfaces of the depressed

portions by t i spenserc. The . N igabkdcally, tdelumdrityead parts
3A are l%péhe[ &Sgglll the £ir5Q Q?%@g?ﬁﬁ&?t‘.’m Prackllcaliy @

tonnect ed e bondi ng pads BP of the sem conduct or
chip 2 by the | feRab9RdENG i bEen Ao f1s s Mntldarteusi gnal | eads
3S spac%% ];%%qfﬂférﬂ%érfﬁéé maj or surface of the sem conductor chip 2, the

i nner | hgoads TeeRds AT exemplessda BRPHst Xthe myj or
surfaceggﬁrfﬁé{f%rgéfg%#&lt?gﬁgﬁ ?:hi p 2 w t$h a clanper 12 as shown in Fig.
13(a) . pihe {@n&nleashddeteish, reteirn e tieeid foaingi n&PT e (TSHE by
their own’resifience when the clanper 12 is renoved therefrom after

bondi ngzasngheVwLiFafigy skiftilons\Wodn at Reateddemef koD ek M LF are
formed 1n a desired |ead pattern by press working, fine needlelike burrs
extendi ng i n Pheneadi Hpme LR daisorhepewes s lyn aads d¥géd: eg?ust%aér sur f aces

of the inner lead parts 3A. Therefore, it is desirable t ' t he | ead
frame LEcads lheamskriheosdgoabrleads 35 $6TMRg: 1R e 183% ga%é—%?{{b%ﬂgamy from

the major surface of the sem conductor chip 2
Jre-.ctanc;mla:: region surrounded by a %Pame 8. The power supply

leads 3V and the signal leads 35S have the inner lead parts 3A
to be sealed in the package body 1 and the outer lead parts 3B
to be projected outside fromthe package body 1. The power supply
leads 3V and the signal leads 35 are connected by tie bars 9.

The lead frame LF is made by forming the lead pattern by
subjecting a sheet (hoop) of 42-alloy or a Fe-Ni alloy to a press
working or an etching process, forming connecting parts OF to
be connected to the semiconductor chip 2 by depressing portions
of the power supply leads 3V by press working, and Au-plating
portions of the leads 3 to which Au wires are bonded.

When assembling the TSOP employing this lead frame LF,
the semiconductor chip 2 is held fixedly on the lead frame LF
as shown in Fig. 11 by applying an adhesive to the lower surfaces
of the depressed portions of the power supply leads 3V by a

dispenser or the like, and bonding the semiconductor chip 2 to

the major surface of the lead frame LF with the inner lead parts




2 1 MAY 2U 2 1 MAY 2004 22 when the inner lead parts 3A are pressed agai nst
. the major surface of the sem conductor chip 2 in view of preventing
damagi ng the nmjor surface of the sem conductor chip 2 with the burr 09
Subsequently, as shown in Fig. 14, the package body 1 is fornmed by |dlﬁl'¥ t
in a nmold. Then, unnecessary parts of the lead franme LF extendi ng outside
t he package body 1 are cut and renoved, the outer |ead parts 3B are bent
in the shape of gull wing to conplete the TSOP shown in Figs. 1 and 2.
When nounting the TSOP on a printed wiring board, the TSCP is placed on
the pri Aheelf wihe W%ﬁ@%FWQW%YdEPSM&PEEd &hee?e%aaﬂ%??%rss
aligned with corresponding el ectrodes_ of the IE inted wrin boarﬂ
surf aceshdp 2 A6 RPEERE oBrtghe dgpd frafa HE o GI%I‘EE&SP%S GLIR Rt | ng The

outer lead parts 3B are held te orarlly n.the electrodes. b adhesi on
of the §6F~Gg?~°np‘&§’f% theelRiR%erls Q rrg?rpéﬂ%opﬁ?ﬁlg%%gﬁel d on

th | ectrod b tl | t t t | ead t

38 by pPERESERRGIS THRrt g 'Q%%Jgf&r 5o 3B PRAGAS BRET, (he” P
| ectrod b f l,d g3B.

geggntrjoﬁgﬁﬂ)ﬂ%ﬂéﬁ?tﬁg \Sznhq%Si S R LE T uB?rég%‘g\% 0 hel @%&P‘?‘?\ig second
nmbodi |

Cect | onBREGREN t bon Aoheriie AERET, ‘?-f &e%g PRy BT

en “on™1 F' g. i S a typical
e ONEha¥ G ch AN AL AL dd BpPe Bohs e Y5:acEiPuAS6P it abpressend

has power supp
portions instead of applying an adhesive to the lower surfaces

of the depressed portions by the dispenser.

Then, as shown in Fig. 12, the inner lead parts 3A are
electrically connected to the bonding pads BP of the
semiconductor chip 2 by the Au wires 4. When bonding the Au wires
4 to the signal leads 3S spaced apart from the major surface of
the semiconductor chip 2, the inner lead parts 3A of the signal
leads 3S are pressed against the major surface of the
semiconductor chip 2 with a clamper 12 as shown in Fig. 13(a)-.
The inner lead parts 3A return to their original positions by
their own resilience when the clamper 12 is removed therefrom
after bonding as shown in Fig. 13(b).

When the leads of the lead frame LF are formed in adesired
lead pattern by press working, fine needlelike burrs extending
in a pressing direction are formed on the edges of the surfaces
of the inner lead parts 3A. Therefore, it is desirable to combine
the lead frame LF and the semiconductor chip 2 so that the burrs

extend away from the major surface of the semiconductor chip 2



23 3V forned integrally with busbar |eads 3C. Parts OF of the power supply
. leads 3V formed near the opposite longitudinal ends and the mddle part of
a sem conductor chip 2 are depressed (of f set) toward the sem condugtygny 0%
chip 2, and the busbar |eads 3C are zbonded to a nmajor surface of the

seni conduct or chi p 2 by an adhesive |layer 5. Signal |eads 3S of the TSOP,
simlarly to those of the TSOP in the first enbodi nent, are spaced apart
fromthe nmjor surface of the sem conductor chip 2. The adhesive |layer 5

bondi ng the busbar |eads 3C to the sem conductor chip 2,is forned over the
entire MWhRortheingesdeagfparis BAsyat P¥%%1%%d §€aé§sFer'19c‘3?é%lr ﬁ&)‘qﬁﬁﬁed

regions in Fig. 15. The adhesive Jayer 5 be forned, by ap ng an
adhesi vef Fbetwficil@t}%v@hl@u?fl%d’é‘se“bf’ t FEC YRR BRI déad‘é’sglé% %bea

S by h de8nsHFFABEnEE pF 56 ceamiqand B e #eds Hhe” B 8Os bar | eads”
a n n S usbar | eads

3Cdg'[ﬁ spaced ﬁgﬁ%&lﬁéép t he gﬁgﬁéa%g%f ac§%of%§eh§a§:ﬁgggggg#%t05ﬁchiLZ) 2

an e gaps em conduc ip are

f act I

o aet \3%%’?3%? %“ftd@a%?ﬁt%%é@ ahER, e adiig pdi S8R nedkagl o) of | 1Y

th d s Yel th

busbor  I23ae LReRkANaRAS outRInE R badkagd Bpidy Phee (TR DRiEN, | e

under | yil b r t hoff a1y wiklgdeBsg. The
adheswe a;bnge 35’ %éﬂ?%%% a?%hgagge%l?l@t%ht ?HI\/AY A%Igg4

complete the TSOP shown in Figs. 1 and 2.

When mounting the TSOP on a printed wiring board, the TSOP
is placed on the printed wiring board with the solder-plated
outer lead parts 3B aligned with corresponding electrodes of the
printed wiring board. The surfaces of the electrodes are coated
with a solder paste by printing. The outer lead parts 3B are
held temporarily on the electrodes by the adhesion of the solder
paste. The outer lead parts 3B may temporarily be held on the
electrodes by partly melting the solder coating the outer lead
parts 3B by preheating. Then, the outer lead parts 3B are bonded
to the electrodes by reflowing the solder coating the outer lead
parts 3B.

Second Embodiment

Fig. 15 is a schematic plan view of a TSOP in a second
embodiment according to the present invention, Fig. 16 is a
typical sectional view taken on line A-A in Fig. 15, and Fig.
17 is a typical sectional view taken on line B-B in Fig. 15.

The TSOP in the second embodiment has power supply leads



sem conductor chip 2 may be formed in a pattern of spots arranged at

- predeterm ned intervals as indicated by shaded regions in Fig. 18. The
spots of the adhesive layer 5 can sinmultaneously be forned by apply} nasg e
adhesive to a plurality of regions B3 a dispenser provided with a
plurality of needles. A process for thus form ng the adhesive Iayer 5in a
pattern of spots is sinpler than a process for formng over the entire

| ower surfaces of the busbar |eads 3C. The adhesive | ayer 5 bonding the

o e A S

S B .

2{)?}35& ?‘ﬁ;ﬁ&h‘?‘? i %% fsﬁgmr%om%} oV degl%:r?% |e %ﬁs %@%& %gw hg a heat
ltﬁg ¥o{lhtﬁ%§%e@19&2§ﬁ@%r :% J?peF‘tfe l\éylglod? éh%y’bu%llb%l} a2afis- Qb' f¥e (O

reduce esistance exanple, a 256 Mt DRAMIi s

bui I't 0%0%8”@1 ek 3%&@1& %ﬁrf’aéé%f%%&dm%mc%oie@h&g Pnbg apackage

body 1 hé si ze sem conductor chip 2 is sonewhat greater than

those of, ct | | 50Pt ke miS@RS yi #o theséi rst and
glasﬁgsgz ﬁ,g%fy @i *a.lpfe&ig n§lgsdesk TEOP!, s

the secon Lea s 3 may be bonded to the sem conductor chip 2,

simlarly tRethase of chbesiisetomhotiamt arbyspaced napaiepriossethe 1 MAY
2.094 25 portions fornmed by depressing parts of power supply |eads 3V

major surface of the semiconductor chip 2.

The adhesive layer 5 bonding the busbar leads 3C to the
semiconductor chip 2 is formed over the entire lower surfaces
of the busbar leads 3C as indicated by shaded regions in Fig.
15. The adhesive layer 5 may be formed by applying an adhesive
+o the entire lower surfaces of the busbar leads 3C by a dispenser
or may be formed on the major surface of the semiconductor chip
2 by a screen printing process.

If the lower surfaces of the busbar leads 3C are spaced
apart from the major surface of the semiconductor chip 2 and the
gaps between the busbar leads 3C and the semiconductor chip 2
are excessively narrow, a resin is unable to flow into the gaps
satisfactorily so as to fully fill up the gaps when sealing the
semiconductor chip 2 in the resin by molding and, consequently,
voids are formed between the busbar leads 3C and the
semiconductor chip 2. The adhesive layer 5 underlying the
busbar leads 3C surely prevents such faulty molding.

The adhesive layer 5 bonding the busbar leads 3C to the



toward the sem conductor chip 2 to the sem conductor chip 2, busbar |eads
..3C may entirely be bonded to the main surf ace of the sem conductor chip 2
simlarly to those of the second enbodi nent, and adhesive |ayer 5 ngx QEYNW
formed only in regions correspondingato parts of the busbar |eads 3Cto™ “™
-which Au wires are to be bonded. Signal |eads 3S are spaced apart fromthe
maj or surf ace of the sem conductor chip 2. Although the Cu | eads 3
reduces the thermal resistance of the TSOP, increased stress is induced in

t he adhesive | ayer 5 when_the seniconductor chip 2 eal ed .in_a package

body ha$eiraPguCEPEETNP 2aHSURBS T pBiicPaCHoE O TRECUAFFERgRRe | n

backage BoRdeCeaM e ERESTEEHT B8Rt p S DO AL DN S e
fficient of Ii i f i . - Ni

i oy, Wcrihersages VR AdfaD e A 2ocrt 5 AR ERASRAREE RS dyer

T I h the b I C.i ' ith

subst antPrEy OYSPRPLALILATE POPRBATE, B et ) Bhorar MY 5C i n a

I .allel . ARk O f : ] d ' t hat

Phe busdarerlzae BtoTH P IS BERr Bl by e SEPEARITH Hrdcth Fotlced i n

the adhggieed AV Bno SHHRIGAMCTALY: sSI B3rduulicad Jpdrishes adhpsiye | aver S

can be enhance the relitability of the adhesive |ayer 5. The two

busbar Eﬁ%ﬂ%%&d&%@@ ROF MAGAIIABVEY 1R dhepesabwarneueiacasiotskte of the
row of the boriding pads BP. For exanple, Z "I MAf |1 T% 26 The busbar | eads

3C may bespapneekad Qoly to either the leads 3 having the outer end parts
3B serving as the power pins (Vvdd
The adhesive layer 5 bonding the busbar leads 3C to the
semiconductor chip 2 may be formed only in regions where power
supply leads 3V and bonding pads BP are connected by Au wires
to absorb shocks that may be exerted on the semiconductor chip
2 during wire bonding by the adhesive layer 5.
Third Embodiment
Fig. 20 is a schematic plan view of a TSOP in a third
embodiment according to the present invention. This TSOP is
provided with leélds 3 of Cu having a heat conductivity higher
than that of a Fe-Ni alloy, such as 42-alloy, to reduce the
thermal resistance thereof. For example, a 256 Mbit DRAM is
built on a major surface of a semiconductor chip 2 sealed in a
package body 1, and the size of the semiconductor chip 2 is
somewhat greater than those of the semiconductor chips 2 included
in the TSOPs in the first and the second embodiment.

Leads 3 may be bonded to the semiconductor chip 2,

similarly to those of the first embodiment, by bonding depressed



pins) or those having the outer end parts 3B serving as reference pins
~(V., pins) . The busbar leads 3C nmay be forned in a pattern of separate
sections as shown in Fig. 21 instead of a pattern of straight |ines?dgswupy
those of the first and the second ertfodi mrent or a pattern having
rectangul ar bends as those of the third enbodinent. Al the inner |ead
parts 3A of the | eads 3 need not necessarily be arranged on the major
surface of the sem conductor chip 2, and sonme of the inner |ead parts 3A

f the | b d h ) [

"nvent | BIEFLORS: ERFRR oY | SERRE TN 1Hahi o, EoorLopaprhy: Pedas 3 ELEre o
- d C k f . I ) d I C
packageBoBRbY kg SEERCTRN e Mg & ah e neniRRaBRecBE RRBINE O orage

devi cesy, g} ¢¢ OF QUMY GE AP0kl B BbRAYAI S AREGINGuEeabbeopr esen!

I nventi e 1 nner parts the ads are bonded to the major surf

ace of tpg §§1ﬂ188&§'15‘8#<9f.c1?ﬂ5[p2O%E}ﬁiﬁﬁrﬁ.ﬁ}etédﬁﬁééé%faﬁ/ﬁé S ddraut

i nterposi'ng any i1nsulating tape between“the inner |ead parts of the |eads

and thSmHBJfﬁ?ﬁl SUI f 268 Lfhddi®es eAyELNS YRlyObeC BbPnédbnlyhahefogons he
t hi ckness o tﬁe sem conduct or device can reduced by a value corresponding

to the LBiekogsadPhg b ipasilsabi Rthd BRSbafCTeddl BT to wHieclphrasentes nventi on,
t he nunber of parts™ can be reduced and the manufacturing cost can be

reduceda?eltobe bohided. 0S9gnat lehdWis ArENsRitedcapant fyby thecnaiert he

sem conduct or device does not need any insulating tape.
surface of the semiconductor chip 2. Although the Cu leads 3
reduces the thermal resistance of the TSOP, increased stress is
induced in the adhesive layer 5 when the semiconductor chip 2
sealed in a package body has a large size or consumes much power
due to the difference in coefficient of thermal expansion between
the semiconductor chip 2 and a package body 1 sealing the
semiconductor chip 2 therein because the coefficient of linear
expansion of Cu is greater than that of a Fe-Ni alloy, which
affects adversely to the reliability of the adhesive layer 5.

To solve such a problem, each of the busbar leads 3C is

provided with substantially V-shaped parts formed by bending the
busbar leads 3C in a plane parallel to the major surface of the
semiconductor chip 2 so that the busbar leads 3C are able to be
distorted to absorb stress induced in the adhesive layer 5.
Consequently, stress induced in the adhesive layer 5 can be
reduced to enhance the reliability of the adhesive layer 5.

The two busbar leads 3C need not necessarily be disposed

one on each side of the row of the bonding pads BP. For example,



According to the present invention, the sem conductor device has an

| nproved resistance agai nst cracking because the relatively hygroscopic
insulating tape is omtted. According to the present invention, the pﬁﬁg} ain
supply |leads are extended close to2® set in close contact with the* P@*ﬂm“
-surface of the sem conductor chip, and the signal |eads are spaced apart
fromthe maj or surface of the sem conductor chip to increase stray

capaci tance (parasitic capacitance) given by the power supply leads and to

reduce stray capacitance_given by the signal.l|eads.. ordi.n t he
quctuaFPSngBFbPﬁel%%ﬁﬁﬂ RAY] Pﬁggoeﬁﬁcgggr %H%g: §H5%%igﬁg sgééﬁsbe

transmtted at a high sign transgpyssion. speed., ;Ac L.ng; e present
i nvent i onPaBaRAsthE é"f‘iﬁ"ﬁ%ﬂ’a Hargﬁe ug%ﬁYlﬁga%s ttgl;% gn |kn l%gr{‘g’"of t he
busbar | eads in | ane . parallel to e} Lconduct or
chip t oP3BSr¥F tgpgg a‘ﬁ‘\ﬁ%{éﬁﬁ Py et%%ﬁé;gﬁgg{sv%’ ?’%&?ﬁﬁyﬁ; ﬁ%ggir;‘é?g%ence in
coefficient t her mal ' fAeeRnaAt I sepezeanduct or
chip byptlﬁg g{’st%ﬁsl n g?le'?ﬁ%%%%:)%ra\éﬁeg sﬁ%gﬁgéﬁuﬁﬁgﬁf% e adhesi ve

|aver | 53060100000 Lnd SAUISHcRnl B8 £3T soNMuGRls O B phtbetnpr oved

rel i abi en sealing sem conductor I ps of a |arge area and

i gh- PoWsr s S0 NGUGLSas ERbPE difeRaTagesandIchBosgtoidienbodémenon has
been descri be nits pre 28 ferred enbodinents with a certain degree of

parti culpgs bt Batt8PMi RHEE Ng NPEYE pomdisy arsi ahbsesofir ehpotsBibfle t herein.
It is therefTore to be understood that the present invention nay be
practi ceghholiipewese ATBRRhasisperilidadaphyt sle¥c ol b Aeadisn3 need not
necessarily be arranged on the major surface of the semiconductor
chip 2, and some of the imner lead parts 3a of the leads 3 may
be arranged near the semiconductor chip 2.

The present invention is not limited in its application
to TSOPs, but is applicable to semiconductor IC packages of the
LOC construction and semiconductor IC packages provided with LSI
circuits other than DRAMs, such as LSI storage devices,
microcomputers and logic LSI circuits.

According to the present invention, the inner lead parts
of the leads are bonded to the major surface of the semiconductor
chip only by the adhesive layer without interposing any
insulating tape between the inner lead parts of the leads and
the major surface of the semiconductor chip and, therefore, the
thickness of the semiconductor device can reduced by a value
corresponding to the thickness of an insulating tape.

According to the present invention, the number of parts

can be reduced and the manufacturing cost can be reduced



w t hout departing fromthe scope and spirit thereof. 2 1 Ay ?. M11 29 What

Is claimed is: |I. A sem conductor device conprising: sem conductor chip
provided on a major surface thereof wth an integrated circuit and & | MaY 2094
plurality of bonding pads; power lzxzmd having an inner |ead part and an

outer lead part which is fornmed integrally with the inner |ead part, the

I nner |ead part having a first section lying in a region corresponding to
the major surface of the sem conductor chip and a second section |ying
outside the region corresponding to the major .surface Oﬂ:tg a5 H}conductor
chi p; alpraFadingdy PpecayfhtNecSaRiCORMIFERA F5VATeotPE? TS5 £2Y and an
i nner | ead part having a first section lying in a region corresponding to
t he najéﬂsggﬁF&B% BRP€he semi conductor chip and a second section |ying

Chi pi 5 pl ur ol RESPEALAY i 1oy T GEVBREGPFs o5 Ey RS Reat s oy the 11 15t
of secoBia: B Wi LEEPUER A T T o MR P he T RE T S eocty on of the
T R S R T e R Rt
signal |eads, fhe ignel |sade R¥dschfc tikGehewn,! ead, panerthepplyst and the
second bonding "W res; .

leads are extended close to or set inclose contact with the major

surface of the semiconductor chip, and the signal leads are

spaced apart from the major surface of the semiconductor chip

to increase stray capacitance (parasitic capacitance) given by

the power supply leads and to reduce stray capacitance given by

the signal leads. Accordingly, the fluctuation of the supply

voltage can be reduced and signals can be transmitted at a high

signal transmission speed.

According to the present invention, bends are formed in

the busbar leads by bending parts of the busbar leads in a plane

parallel to the major surface of the semiconductor chip to absorb

stress induced in the adhesive layer by the difference in

coefficient of thermal expansion between the leads and the

semiconductor chip by the distortion of the bﬁsbar leads.

Accordingly, the adhesive layer is able to bond the leads to the

semiconductor chip with improved reliability when sealing

semiconductor chips of a large area and high-power semiconductor

chips in packages.

Although the invention has been described in its pre-



2 1 MAY 2A" j. | MAY 'M 30 wherein the first section of the inner |ead part
~of the power lead is bonded to a plurality separate regi ons of the major
surface of the sem conductor chip, the first section of the inner |®epsapamnt
of the signal |eads are spaced aparggin a direction of the thickness '
thereof fromthe major surface of the sem conductor chip, and wherein said
first section of said power lead and said first sections of said plurality
of signal |eads are disposed on said najor surface of said sem conductor
chip at different regions in a plane view 2. The sem .condugtor device
accor di f¢rredc pRPRAIMENGAVEFR 2 1ReFidth aF%eR OLoPabTe- ¥Rt dENduct or chip

is a rectangle having a pair of |ong.sides extendi. inafirst__direction
and a pé‘lbt"lﬁls_slﬁo‘f‘@nlé%&égg@ﬁt VR 18n§e%%8058i"gg‘3t1{}lﬁ¥%'peﬁai cular to

the first dj ion; t first [ f the | .| . th
| oad hadSatheretorDa P a ety At Hee iThanc i FRVESIORAPERS hor
ti di t | to. t J i i I it
o 11 SPIBORATRY F PEETare Eommce et By Setaelr Bkt ey | ead
art of _1.h 3 e %g&‘d r 4,.C ding to claim 2,
\a,her ei n‘{lﬁg"g?\ﬁ@%}?’%‘f@% B%%‘Ei%‘g‘%ga athg{ogrs a%\égd%a%g%gkél gorti on |
extending in the first direction of the inner lead part of the power |ead.




4.. The sem conductor device according to claim3, wherein the power |ead

s a power supply lead. . 21 MAY '09' 31 5. The sem conductor device
according to claim3, wherein the power lead is a reference voltage?lleast. 0,
6. The sem conductor device accordin@%o claim1l, wherein the adhesive

| ayer contains a thernoplastic adhesive. 7. The sem conductor device
according to claim2, wherein the plurality of separate regions correspond
respec- tively to the portions extending in the first direction of the

power |ead. 8. hq:seni onduct or, devi ce according to claim2, wherein the
plurality of s at’e edi'8fS ¢6Frespond respec- tively to the portions

extending in thﬁ fhrs% dire aégnranqv.another.pgrthons extending at an
angle to the fi¥r'st df @&FPB t % iﬁﬁwﬁoﬂ35%§.n§. The seni conduct or
devi ce_accor 0 0:bsEhRkHtar 5] BiAvLiEala Bindt) hibeglo Lig-egeer | oad
o o SR oA L P Sy B 8e: ondct o
e S e Bl i 1R SRl Sl AR R R o ot e
e A BLLIOAS, 130neden BT EPIVHLN LHE! SRR OEOLS e el m O
inner lead part having a first section lying in a region
corresponding to the major surface of the semiconductor chip and
a second section lying outside the region corresponding to the
major surface of the semiconductor chip;
a plurality of signal leads each having an outer lead part,
and an inner lead part having a first section lying in a region
corresponding to the major surface of the semiconductor chip and
a second section lying ocutside the region corresponding to the
major surface of the semiconductor chip;
a plurality of first bonding wires electrically
connecting the first section of the power lead to the bonding
pads, respectively;
a plurality of second boding wires electrically
connecting the first sectionof the signal leads to the bonding
pads, respectively; and
a resin body sealing therein the semiconductor chip, the
inner lead part of the plurality of signal leads, the inner lead

part of the power lead, and the first and the second bonding

wires;



and the first section of the signal |eads are spaced substan- tially the

sane di stance apart fromthe major surface of the sem conductor chip with

respect to a direction along the thickness of the sem conductor chig. $%VWﬁ
AT S A L

sem conduct or device conprising: 2 1 "AY 70T,' 32 a sem conduct or chﬂp
provided with a plurality of bonding Bads formed on a maj or surface
thereof; a power |ead extended al ong ddirection in which the bondi ng pads
are arranged and havi ng depressed portions de- pressed toward the major
surface of the sem conductor chip; and a signal |ead having end part |ying

in region corresponding to the major surface of the sem conductor chip;

wherein the powgfededadtaedfihetr ssgradon eddtis e meanesi®pare) egteheal ly to
t he bondi ng pads by bonding wires, the depressed portion of the power |ead

is fixedpdwert headd]®bosdetiags agil it i tyesesarnhectofialy pf heana feihesi ve
| ayer, and the signal lead is spaced apart fromthe major surface of the

senm condsigt Rices D, thehayeaiinonaiud tdepcassed portions of said power |ead and
said end part of said signal |ead are disposed on said major surface of
sai d sem conduaitey fdhisp atcdibheoEnthe egnemslead gpart afethieesigril The

sem conductor device according to claim1ll, wherein the power |ead

i ncl udesleads raste ppaeed| apaict dm appiyeagiorn cfupipd y:hicgknage tloertdut

sem conductor chip, and a second power |ead for appl.ying a reference

vol t age fuon hehes awd on dustfacec bifpthe apemi¢rndyator ghdips handecond power

| eads are di sposed on the

wherein said first section of said power lead and said

first sections of said plurality of signal leads are disposed
on said major surface of said semiconductor chip at different

regions in a plane view.

2. The semiconductor device according to claim 1,
wherein the major surface of the semiconductor chip is a
rectangle having a pair of long sides extending in a first
direction and a pair of short sides extending in a second
direction perpendicular to the first direction; the first
section of the inner lead part of the power lead has a first
portion extending in the first direction and another portion
extending at an angle to the first direction, and the plurality
of first bonding wires are bonded to the first portion of the
inner lead part of the power lead. |

3. The semiconductor device according to claim 2,
wherein the plurality of bonding pads are.arranged along a
portion extending in the first direction of the inner lead part
of the power lead.

4. The semiconductor device according to claim 3,

wherein the power lead is a power supply lead.



opposite sides of the arrangenent of the bonding pads, respectively. 13.
The sem conduct or device according to claim1ll, wherein the distance

bet ween the signal |ead and the major surface of the seni conducter q@hmgis
greater than the distance between the power |ead and the mgjor SUT}é' “of

the sem conductor chip. I ~MAY 2004 33 14. The seniconductor device
according to claim1ll, wherein the depressed portions of the power |ead
are positioned .inside the ends of the sem conductor chip. 15. The

sem conduct or device according to claim1l, wherein parts of the power
| ead and the si%aﬁmeﬁémlééﬂgégb@ﬁdd@gm@ admmhidigpact cdhimhé,

sem conductor, chip are spaced a distance not shorter than 10 [err]m apart
from t he"Refotn Hhe rRRwefladtke iseni cofauenoce eblpagdeleathe sem conduct or
device according to claim11l, wherein the adhesive |layer is forned of a

t her mopl astic dtthedP@eSemigondueter Mebingcanorddvigc soactaidi hg to cl ai m
11, wherein the signal |ead are disposed farther fromthe bonding pads

t han t hewpeuein| kel adied itvee 1 bpadi conti irs @l enérnegldst ic qaeativeg t he
signal lead to the bonding pads are extended over the power |ead. 18. The
sem conduct or dévi Gheasenidondutioor|davickl acoehrdiagntbhel pomer , | ead have
bends bent in a plane parallel to the major surface of the sem conductor
chip, re¥peEeivetie plirafhisysefi senpduaterrepiine couesgond trespeai-m 11,

tively to the portions extending in the first direction of the
power lead.

8. The semiconductor device according to claim 2,
wherein the plurality of separate regions correspond respec-
tively to the portions extending in the first direction and
another portions extending at an angle to the first direction
of the power lead. _

9. The semiconductor device according to claim 1,
wherein the first section of the power lead has a part separated
more apart from the major surface of the semiconductor chip in
a direction along the thickness of the semiconductor chip than
a plurality of independent portions bonded to the major surface
of the semiconductor chip, and an offset is formed between the
separated part of the first section of tﬁe power lead and the
plurality of independent portions.

10. The semiconductor device according to claim 9,
wherein the separated part of the first section of the power lead
and the first section of the signal leads are spaced substan-
tially the same distance apart from the major surface of the
semiconductor chip with respect to a direction along the
thickness of the semiconductor chip.

11. A semiconductor device comprising:




wherein the major surface of the sem conductor chip is coated with a
protective film and power supply line electrically connected to the power
| ead underlies the protective film 20. The sem conductor device agqoggJ@g
to claim11l, wherein an insulating |ayer for absorbing shocks that nhay te'
exerted on the sem conductor chip duri;pg a wire bonding operation is
formed on the nmajor surface of the semconductor chipL" I M AY 20 9,!)
34 excluding regions in which the bonding pads are forned. 21. The

sem conduct or d%g'bﬁ&g?ﬁ?ﬁé%ggh&g ﬁec%l&rgehlw-%“;%rﬂ&at]]q%fdggg%?ﬂgp&t or chip,

the inner |ead part power and iI*nner t he

signallgggg%nd @E?“éﬁja'hﬁf%frggg?ﬁgéfgﬁﬁFGOEPe outer lead part of the

power outer lead e Signal | ead project outside from

the resin pac&ggﬁnmgzie% sgg&gggg%g%%éﬂgqykg&eggqghighnghi@hsgﬂgconductor

chip provided w a plurality o s forned on a major surface

ther eof ?b%&é’i%% ﬁgdaj&gf fe %@ﬁhggsagﬁdcgfg@gﬁ%ecﬂe %aaggoﬁlcszaﬂsaaedi rection

i n which I ng pads are~arrange I ng pressed portions

depr esseﬁsizéé)éf@i Qoh'&%dr@ﬁ@'ina%kfﬁ%fﬁe bifecnes QG OBHYEEOSr CHilp: an@l urality
of signal |eads having end parts lying in a region correspondlng to the

najor.surface of slib®agenea@ndeeiny ofdigtirangiwWgerfi feghen pover | eads and
the signal |eads are connected "
corresponding to the major surface of the semiconductor chip;
wherein the power lead and the signal lead are connected
electrically to the bonding pads by bonding wires, the depressed
portion of the power lead is fixed to the major surface of the
semiconductor chip by an adhesive layer, and the signal lead is

spaced apart from the major surface of the semiconductor chip,

wherein said depressed portions of said power lead and
said end part of said signal lead are disposed on said major
surface of said semiconductor chip at different regions in a

plane view.

12. The semiconductor device according to claim 11,
wherein the power lead includes a first power lead for applying
a supply voltage to the semiconductor chip, and a second power
lead for applying a reference voltage to the semiconductor chip,
and the first and the second power leads are disposed on the
opposite sides of the arrangement of the bonding pads,
respectively.

13. The semiconductor device according to claim 11,
wherein the distance between the signal lead and the major
surface of the semiconductor chip is greater than the distance

between the power lead and the major surface of the semiconductor

chip.



electrically to the bondi ng pads by bonding wres, respectively, the
depressed portions of the power |eads are fixed to the nmajor surface of

t he sem conductor chip by an adhesive |layer, and the signal |eads are
spaced apart fromthe major surface of the seniconductor chip, wherkiMy 200
sai d depressed portions of said pluraljty of power |eads and said end
parts of said signal |eads are disposé on said major surface of said

sem conductor chip at different regions in a plane view 2 1 V-1 AY 2D29
-'1 35 23. The semi conductor device according to claim22, wherein the

| ead ext endi ng ¥4 -ongheheepicerduetonfddung agcpadingi bel gtieim tilrst | ead
connected to a first power |ead for apgl ing a supply voltage to the

seni cond¥&PERIRHiE dgRELEASERL BORE 1PBEP BeVRH 165da g8 Rt | ead f
or applyi,ng.a reference voltage to the sem conductor chip, and the first
and the-%égbﬁ% Fhernds, of dihep56BACBRAERECEPPBEPt e si des of the arrangement

of the bondin ads, respectiyely. 24. The sem cqnductor _devi accordi ng
Lo ¢l aim 22, e Rep S B COTRRE o A IET G0 IpaBt £8 CHAGTI bhd oxt endi ng

vy 1 1 oREFE RORRG BAAEbe o eha 511 Guth S (Shatontilg wiros
eLectr LoBbL Yo S0UsEl g Ui BRNEL-LEoss LA, sy, JONALI8PagY 3 honted Co
et 11 58060 A ¥k AR5 BRSO S0Pzt Aok D BB o e
surface of the semiconductor chip.
16. The semiconductor device according to claim 11,
wherein the adhesive layer is formed of a thermoplastic adhesive.
17. The semiconductor device according to claim 11,
wherein the signal lead are disposed farther from the bonding
pads than the power lead, and the bonding wire electrically
connecting the signal lead to the bonding pads are extended over
the power lead.
18. The semiconductor device according to claim 11,
wherein the power lead have bends bent in a plane parallel to
the major surface of the semiconductor chip, respectively.
' 19. The semiconductor device according to claim 11,
wherein the major surface of the semiconductor chip is coated
with a protective film, and power supply line electrically
connected to the power lead underlies the protective film.
20. The semiconductor device according to claim 11,
wherein an insulating layer for absorbing shocks that may be

exerted on the semiconductor chip during a wire bonding operation

is formed on the major surface of the semiconductor chip



el ectrically connecting the power |eads to the bonding pads is bonded to
the branch | ead. 26. A sem conductor device conprising: a sem conductor
chip provided with a plurality of bonding pads fornmed on a ngjor suqf@ 150
t hereof; a power |ead arranged along a direction in which the bondfng“ggd%'
are arranged and having a part fixed L9 the major surface of the

sem conduct or chip by an adhesive layér; a signal |ead having a part |ying
in a region corresponding to the major surface of the sem conductor chip;

and 2 1 Wlh@?mﬁnré’tfldﬂ?rﬁi ik Qﬁﬁebohs@ﬂ%a@shg heresi@iaed.cad are

connected electrically to the bondi ng pads by bonding wires, and the

signal |ead ispyppaged apaibchd@dtéNeidRY BWdragagotot SeaseniTpnduct or
chip, wherein said part of said power |ead and said part of said signal

| ead ar eywdbse08 AthedBeh Bt Endld S r &Hﬁgﬁ%eoinﬁéﬂ: _C!.eaﬁgﬁ&ﬁ@miuﬂi@lpo@birp at
different regions in a plane view 27. The sem conductor .device accordi ng

to claimadhd awdeited nnnke adbaspyet| @y ahd signhentesd i ares wesilaat dal |y al |
regi ons underlying the power |ead. 28. The sem conductor device according
t o cl ai ma2fesimiaickiaget, hehadbeséw d dadly part so exthengedei nl gt taraf thegi ons
underlying the power |ead. 29. The sem conductor device according to claim
26, Wwheoetar tlleadapies ofethagegnad leatepcieibdthonegidae <L romdelre yiesgn bondi ng
parts of the power |eads.

package.

22. A semiconductor device comprising:

a semiconductor chip provided with a plurality of bonding
pads formed on a major surface thereof;

a plurality of power leads connected extended along a
direction in which the bonding pads are arranged, and having
depressed portions depressed toward the major surface of the
semiconductor chip;

a plurality of signal leads having end parts lying in a
region corresponding to the major surface of the semiconductor
chip; and

wherein the power leads and the signal leads are connected
electrically to the bonding pads by bonding wires, respectively,
the depressed portions of the power leads are fixed to the major
surface of the semiconductor chip by an adhesive layer, and the
signal leads are spaced apart from the major surface of the

semiconductor chip,

wherein saild depressed portions of said plurality of power
leads and said end parts of said signal leads are disposed on
said major surface of said semiconductor chip at different

regions in a plane view.



30. A sem conductor device fabricating nethod conprising the steps of: (a)

formng a lead frame having a power |ead extended along a direction in

whi ch bondi ng pads of a semi conductor chip to be supported on oneéfgaﬁg @.

t hereof are arranged and having depressed portion depressed towar " ﬁ i

surface of the sem conductor chip, aqg signal | ead having an end part to
c

be spaced apart fromthe major surfa

of the sem conductor chip; (b)

putting the sem conductor chip on the lead frame with an adhesive |ayer

i nterposed betveen the depkiessstcPoF ldanc adedRawetol eadiandzf he maj or
surface of the sem conductor chip to support the sém conductor chip

fixedly QRefesMI{iRf el éﬁeelﬁaiﬁ@%qohgaeﬁé %rAlie4t bECHdRyin@paeet i ng the

power | ead and the signal. ead” of t

formed ofnéheddra)irstslehacmfectda w8l LaRAUSEREr Akiad Pyr a
and (d) sealing the sem conductor chip in a package body. 2

p?Q d

e lead frane"to the bonding pads

h§g W re;
Y 2004 31.

A sem coadsiplly deltageCOOPthsifigiiodndante@ndiep pragdip skavindg1aadsj or
surface in which an integrated circuit and bonding pads are fornmed; a
power s upphnedteadtdavs exgpmd powaerldadatbrangpapinyteere féeattavbthags

continuously formed with said inner lead, a part of said i

nner

| ead of

power supplthd samibendgctdr spluked sowl shiedf vgor asdirflec segbndaildads
sem conductor chip; signal |eads each having an inner |lead and an outer
| ead whia¥e idisposeidnaouthy Pppoetited sidesaiaf itheemrdreagemgnt of the

bonding pads, respectively.

24. The semiconductor device according to ¢laim 22,

wherein projection projects from a part of the lead extending

along the direction in which the bonding pads are arranged in

a direction away from the bonding pads, one end of each of the

bonding wires electrically connecting the power leads to the

bonding pads is bonded to the projection.

25. The semiconductor device according to claim 22,

wherein branch lead extends near the semiconductor chip frompart

of the power leads, one end of each of the bonding wires

electrically connecting the power leads to the bonding pads is

i bonded to the branch lead.

26. A semiconductor device comprising:

a semiconductor chip provided with a plurality of bonding

pads formed on a major surface thereof;

a power lead arranged along a direction in which the

bonding pads are arranged and having a part fixed to the major

surface of the semiconductor chip by an adhesive layer;

a signal lead having a part lying in a region

corresponding to the major surface of the semiconductor chip; and



part of said inner |ead of each of said signal |eads being disposed on
said major surface of said sem conductor chip first bonding wres
connecting first ones of said bonding pads with said part of said gnner )

| éad of said power supply |ead: second bonding wires connecting seéondff 200
ones of said bonding pads with said Egrts of said inner |eads of said
signal |eads respectively; and a resin body sealing said sem conduct or

chip, said inner |eads of said power supply |ead and signal |eads and

said first and second bonding wires; wherein said part of said inner |ead
of said power WUppRin|tdwdpPPYeporictapd W aigapbrlend paecumaghed

sem conductor chip_by an adhesive | ayer, wherein said parts of, said inner

| eads of eé&parspgiéy tq é@@@oaﬂéngm@édby Pepfl&ag Vidgserandthe &8 BR sai d

sem conductor chip in a thickness direction of said sem conductor chip,
and 21 MA®adobs sPRCRARRANT ATPRrheomaiar FULdsrs PolheisenirondictOE bet ween
said major surface of said sem conductor chip and said parts of said inner
| eads of C8&Pd signal |eads. 32. . A seniconductor device according to
claim 31, wherein said adhesive |layer is nade of a resin material wthout

a base insulatiq? the. 33. A sem conduct or devjce acefrdin to clain13§,
wherein said paft® S 4 paxt 1L FHrd Rewer lead and said part of sail

signal lead are disposed on said major surface of said

gsemiconductor chip at different regicns in a plane view.

27. The semiconductor device according to claim 26,
wherein the adhesive layer is extended in substantially all
regions underlying the power lead.

28. The semiconductor device according to claim 26,
wherein the adhesive layer is extended in part of regions
underlying the power lead.

29. The semiconductor device according to claim 26,
wherein the adhesive layer is extended in regions underlying
bonding parts of the power leads.

30. A semiconductor device fabricating method
comprising the steps of:

(a) forming a lead frame having a power lead extended
along a direction in which bonding pads of a semiconductor chip
to be supported on one surface thereof are arranged and having
depressed portion depressed toward a major surface of the
semiconductor chip, and signal lead having an end part to be
spaced apart from the major surface of the semiconductor chip;

(b) putting the semiconductor chip onthe lead frame with
an adhesive layer interposed between the depressed portion of
the power lead and the major surface of the semiconductor chip

to support the semiconductor chip fixedly on a surface of the



power supply lead has a first portion, a second portion and a bent portion
between said first and second portions, wherein said first portion is

di sposed at a |ower |evel than said second portion fromsaid ngjor §in&@g@:
in said thickness direction of saidagen conductor chip, and wherein®ondé& dt”
said first bonding wres is connected to said first portion, and said

first portion is bonded to said major surface of said sem conductor chip.
34. A sem conduct or device according to claim 33, wherein end portions of
said parts of said inner |eads of said signal |eads are connected to said
second Beadi AgamRres respectively, and wherein said end portions of said
signal |eads are disposed at the substantially same |evel as said second
portion of sai d PoRerCEUpERYLY €QBNPESANTAING payer leddfanck thers kgnad -

t hi ckness direction _of said sem conductor chip. 35. A nethod of

manuf act 4ERAPE HhssdgiedoiBaie oro thevberdirg madssifegmedeoBt B8 RF10Y a)

provi ding a_sem conductor chip having a najor surface in which an

i nt egr at eBFERFR LPE BHRI IRWAWGEUFERE ChiR PoHradiending Bjigfiod™ ng a | ead

frame havi ng power supELﬁ | eads and sjgnal |eads, said power suyply
| eads- each havi (R afealAREr the 3PP cEre FO-Badn vii ]fas,g%é?ﬂci ruousl y

formed wth said inner |ead, said signhal |eads each having an inner |ead

and an outer |eadiwhich is conti nuquslynlerdedy Wekh Sai donfiel shead of the
signal |ead, each of said
a semiconductor chip having a major surface in which

an integrated circuit and bonding pads are formed;

a power supply lead having an inner lead and an outer
lead which 1s continuously formed with said inner lead, a
part of said inner lead of power supply lead being
disposed on said major surface of said semiconductor chip;

signal leads each having an inner lead and an outer
lead which is continuously formed with said inner lead, a
part of said inner lead of each of said signal leads being

disposed on said major surface of said semiconductor chip

first bonding wires connecting first ones of said bonding
pads with said part of said inner lead of said power
supply lead;

second bonding wires connecting second ones of said
bonding pads with said parts of said inner leads of said
signal leads respectively; and

a resin body sealing said semiconductor chip, said
inner leads of said power supply lead and signal leads and
sald first and second bonding wires;

wherein said part of said inner lead of said power
supply lead is bonded to said major surface of said
semiconductor chip by an adhesive laver,

wherein said parts of said inner leads of said signal
leads are spaced from said major surface of said
semiconductor chip in a thickness direction of said

semiconductor chip, and



inner' |eads of said power supply |eads being bent to have a part which is
di sposed at a relatively lower level than said inner |eads of said signal

| eads; (c) attaching said |lead frame. to said senm conductor chip in)§@Q@)@;
manner that said parts of said inner |eads of said power supply |edds are
fixed to said major surface of said § m conductor chip and parts of said
inner leads of said signal |eads are™at original positions disposed over
and spaced from said major surface of said sem conductor chip in a

t hi ckness dk.r. j on _of L1 d_.sem cqonduct.or chip; (d),.connectin

sai d- bondi ﬂgegz;%isf%]@ ?a%s]g{ s it csggnh(gcgc?r“%hﬁﬁw t*h® sal'd apa??gc%f said inner
| ead ot wseaind 3& gdalma j ®ads unyt doadiorfg 34 t €s sigh i deénaord 4 + og Hihat asa d
partgsgid g%hg:'ng%r kfa s.of said signal _| eads. are Rressed down on said
major” SUTT ace of ai & ZeMi &ONdct bF 3G ° by S&1d afpdhedolL el after the
step(d), returning said inner |leads of said signal |leads to their original
positions by releasing said parts of said inner |eads of said signal |eads
from said clafp tool, whereby I GORBEIS OF &&Vd §AneFCIE@ENEf tRaid

si gnall4 eads 1ar ewspaead f s emdsal dh 88jiafe SUE{aGE 1of nsakd SemMicondugtor
chip; and (f) afteé t he step(e), sealing said sem conductor chip said

i nne™de88d ads wakpe Ba5s y-reddeticagdtpmeer | eads of said signal
| eads and said bonding wires by a r 21 MAY 2004

33. A semiconductor device according to
claim 32, wherein said part of said inner lead of said
power supply lead has a first portion, a second portion
and a bent portion between said first and second portions,

wherein said first portion is disposed at a lower
level than said second portion from said major surface in
said thickness direction of said semiconductor chip, and

wherein one of said first bonding wires is connected
to said first portion, and said first portion is bonded to

said major surface of said semiconductor chip.

34. A semiconductor device according to

claim 33, wherein end portions of said parts of said inner
leads of said signal leads are connected to said second
bonding wires respectively, and

wherein said end portions of said signal leads are
disposed at the substantially same level as said second
portion of said power supply lead from said major surface

in said thickness direction of said semiconductor chip.

35. A method of manufacturing the semiconductor
device, comprising the steps of:

(a) providing a semiconductor chip having a major
surface in which an integrated circuit and bonding pads

are formed,




40 resin, a part of said resin being in a space between said nmajor surface
of said sem conductor chip and parts of said inner |eads of said signal
leads. 36. A method of manufacturing the sem conductor device accordi Qgy it
cl'aim 35, wherein said parts of said inner |lead of said power suppl?y' [€ads
at the relatively lower level are regpgectively bonded to said najor
surface .of said sem conductor chip by an adhesive |layer. 37. A nethod of
manuf acturi ng the sem conductor device according to claim 36, wherein said
adhesi ve | aydr) psonatdinfy & rkehd nitemealhawihgutpeweases ipglatl @gdsape.
38. A pethad. of uf agturing, the sem conduct gr , deyjce _agc ' o.¢l aim
35, whepd 3 hona o eRbundir bt BOYTE SPl f ekt dhaeadi havahd eal "o
sai d poweler sugaldy d4adanPrdi tede Inidantiiyc hr o sabAtsealdwglyesiormied a
substantially sane | evel with respect t%ﬁé@{d maj or surface of said

seni coNdldt ot @ fi p-imeSail®athi cRidd Sé i 0F 30t ARG s ESRGUCE Br chi p.
39. A mthod t ) GORAICE RN 1sdQVh R i3ALOHH1RY £ Orfledl m
35, mhgﬁeln sg%gﬁﬁﬁﬁggﬁéhggu%?% ?S?%angnalﬁlégds a?el}eturneggtp fheir
ori gi nwiitgoss aidnsinperr dsiddende Wiesgiignadd iaate rAhecst LY. 40. A
met hod ; qf n ring.the,sem d dewl (oY @l Aad
mherei%%fﬁggs¥é%%§# +ﬁcﬁ§'é§ SghgggpygFgggﬁngéfﬁﬁhaggggng%%?%g pads  of

sai d semammdU@inhcthqﬁ$posadi@arﬂsRﬁl§§M¥¢hheﬁQW§mslﬁve%aF8%ﬁmer
suppl Y olo8a0s; Ah s L8R TYE! ¥ ool shRMd P¥ads;

(c) attaching said lead frame to said semiconductor

= -

chip in such a manner that ‘said parts of said inner leads
of said power supply leads are fixed to said major surface
of said semicdnductor chip and parts of said inner leads
of éaid signal leads are at original positions disposed
over and spaced from said major surface of said
semiconductor chip in a thickness directiqh of said
semitonductor chip;

(d) connecting said -bonding pads of said semiconductor
chip with said parts of said inner leads of said signal
leads by bonding wires in the condition that said parts of
said inner leads of said signal leads are pressed down on
said major surface of said semiconductor chip by a clamp
tool; | A

(e) after the step(d), returning said inner leads of
said signal leads to their original ﬁositions by releasing
said parts of said inner leads of sald signal leads from
said clamp tool, whereby said parts of said inner leads of
said signal leads are sbaced from said major surface of
said semiconductor chip; and

(f) after the step(e)}, sealing said semiconductor chip,
said inner leads of said power supply leads, said inner

leads of said signal leads and said bonding wires by a



bonding wires. 2 1 MAY ; j!). 41 41. A nethod of manufacturing the

sem conduct or device according to claim 35, wherein, after the step(f),
further conprising the step of elimnating unused portions of saiqllggﬂmq$
frame and formng said outer |eads of said power supply |eads and“sal'd “
signal leads in a shape. 42. A nethod,gf manufacturing the sem conduct or
devi ce, conprising the steps of: (a) providing a sem conductor chip and a

| ead frame; said. sem conductor chip having a major surface in which an

i nt egr etsddh ci acpiar and fberdi @grpadsn abe ifmy ned, asaigateathefwasy hayiAg
power sugply | eads and si gnal | eads, saigﬂfomer supply | eads each having an
i nnerPPeEd ARl THR Tut 8F Siackd SBIMTGH f BAEGH? RuBhdil #BAndd iF Bh ok Bailsher

| ead, i ngd# Begngl 4 eads ; cgiag\éilnglg@diéﬁ_ner | ead and an outer |ead which
i s continuously formed with sard inner lead of the signal |ead, each of

sai d inner |eads of said power supply |eads being bent to have a part
whi ch is digposegd- a relatively |lower .evel,.than said inner | eads of
said signa @[egﬁéegéng 65€t@a5$¥%%?§%Fﬁﬂé$ %8§H§5%$l§8fﬁﬂﬂ5 - suppl y
| eadsdlesiinge f axed tdingi dd'e: 06 istr agewdiesaia ssehi cpaducs op fchi pidsai d

parts,of said inner_|eads of said signal |eads being di sposed over and
spaceaWW%ﬁ1g§ﬁ§]%ﬁjﬁﬁ%ﬂuE%UéQﬁs%aP Ysehf 2 ﬁd&ﬁcﬁgémﬁfxﬂtéW?ﬁEkness

di__rSCﬂ.io(mapflé&idi sgPeCCEER iU Py bon£oaned i98idaind fpdisng: pads of
sai d sem copduct or
oFsar semiconductor chip by an adhesive layer.

- 37. A method of manufacturing the semiconductor
device according to claim 36, wherein said adhesive layer

is made of a resin material without a base insulating tape.

38. A method of manufacturing the semiconductor
device according to claim 35, wherein said outer leads of
sald signal leads and said outer leads of said power
supply leads protrude outwardly from said sealing xesin at
a substantially same level with respect to said major
surface of said semicoﬁdﬁcior chip in said thickhess

direction of said semiconductor chip.

39. A method of manufacturing the semiconductor
device according to claim 35, wherein said inner leads of
said signal leads are returned to their original positions

by resilience of said lead frame in the step(e).

40. A method of manufacturing the semiconductor
device according to claim 36, wherein the step(d) includes
a step of connecting said bonding pads of said
semiconductor chip with said parts of said inner leads of

said power supply leads at the relatively lower level by

bonding wires.




.chip with said parts of said inner |eads of said signal |eads by bonding
wires; and (c) after the step(b), sealing said sem conductor chip, said
i nner | eads of said power supply |leads, said inner |eads of said signakim,
.l eads and said bonding wires by 21 MAY 200)"1 42 a resin in the condition

that said parts of said inner |eads E said signal |eads are spaced from
said major surface of said sem conductor chip, a part of said resin being
in a space between said najor surface of said sem conductor chip and parts
of said inner |eads of said signal |eads. 43. A nmethod of manufacturing

the sem congyct of meeMig® aecardingatauwt big 4hewhendiaprABCEHED(c) is
performed by a transfer nolding neth A .net hg

I d. 44, of f i t he
sem cdedlict &r a eV ¥ dd et cbPdicAd 1B é%ai M A4S Sier eF%tseaq (rj@ggr t%gé%}? (ggi d
i nner .l e ' URRY st dDemrial ativiel anhewdr gevtlicne
respeéfﬁbe §}b§ﬁ%g89§§§%% dQﬁﬁ%oégggrface oFléaid sghiconductor chip by an
adhespve d ayar.1&bd Armidogdnef fenmiiact us aig thet senileAdscedr Sadd ce
according to claim44, wherein said _ adhesi

ve | is d fo@ resin
mat er PAW St BOWRP bY basa d hsamnst i%@lfiaﬁ’e]?gﬁéi A‘agngﬁﬁo&%o??ng}lﬁfpacf uring the
sem conductor device according to claim4.2, wherein said outer |eads of

said signal |eads and said outer |eads of ,said power sqggh%chgggs protrude
outwardly faem shi nedduddngfr esapufpcturing the semic ‘

device, comprising the steps of:

(a) providing a semiconductor chip and a lead frame;
said semiconductor chip having a major surface in which an
integrated circuit and bonding pads are formed, said lead
frame haﬁing.power supply leads and signal leads, said
power supply leads each having an inner 1ead and an ouFer
lead which is continuously formed with said inner lead,
said signal leads each having an inner lead and an outer
ljead which is continuously formed with said inner lead of
the signal‘lead, each of said inner leads of said power
supply leads being bent to have a part which is disposed’
at a relatively lower level than said inner leads of'said.
signal leads, said parts of said inner leads of said power -
supbiy leads being fixed to said major éurface of said ‘
semiconductor chip, said parts of said inner leads of said
signal leads being disposed over and spaced from said
major surface of said semiconducteor chip in a thickness
direction of said semicon@uctbr chip; _ |

(b) connecting said bonding pads of said semiconductor
chip with said parts of said inner leads of said signal
leads by_bonding wires; and

. {(c) after the step(b). sealing said semiconductOf
chip, said inner leads of said power supply leads, said

inner leads of said signal leads and said bonding wires by




a substantially same level with respect to said major surface of said

sem conductor chip in said thickness direction of said sem conductor chip.
47. A nmethod of manufacturing the sem conductor device according to ¢lai.m
41, wherein, after the step(c), further conprising the step of elﬁﬁiﬁékmﬁg
unused portions of said |lead frame and form ng said outer |eads of said
power supply |eads and said signal |eads in a shape.

a resin in the condition that said parts of said inner
leads of said signal leads are spaced from said major
surface of said semiconductor chip, a part of said resin
being in a space between said major surface of said
semiconductor chip and parts of said inner leads of said

signal leads.

43. A method of manufacturing the semiconductor

device according to claim 42, wherein the step(c) is
performed by a transfer molding method.

44. A method of manufacturing the semiconductor
device according to claim 42, wherein said parts of said
inner lead of séid power supply leads at the relatively
lower level are respectively bonded to said major surface

of said semiconductor chip by an adhesive layer.

45. A method of manufacturing the semiconductor
device according to claim 44, wherein said adhesive layer

is made of a resin material without a base insulating tape.

46. A method of manufacturing the semiconductor
device according to claim 42, wherein said outer leads of
said signal leads and said outer leads of said power
supply leéds prbtrude outwardly from said sealing resin at
a substantially same level with respect to said major
surface of said semiconductor chip in said thickness

direction of said semiconductor chip.

47. A method of manufacturing the semiconductor
devife according to claim 41, wherein, after the step(c),
further comprising the stép of eliminating unused portions
of said lead frame and forming said outer leads of said

power supply leads and said signal leads in a shape.




