* SEM CONDUCTOR DEVI CE AND METHOD

BACKGROUND OF THE | NVENTI ON The present invention relates to a
sem conductor device, particularly a sem conductor device including

least a filmcircuit which is manufactured by form ng plural

i nsul ating |ayer serving as a base, setting one ends of the |eads as

sem conductor elenent side termnals t
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| eads on an

be connected to the el ectrodes of

ends
faci ng

espective el ectrodes
elenent side term nals of the | eads,

and the surface of the sem conductor elenent is adhesively attached to the
back surface of the eIeneg&cﬁggkﬂﬁ,Qﬁr&%gnzﬁ@ﬁ@@gﬁgan adhesive sheet,
nd the sem conductor

gap between the filmcircurt a

and a method of qpERRLEASENE | Rfdift SOHT GRNUMELPT £deVd Coemicondi@isr have

been devel oped vari ous sem conduct or devi ces

t he

el enent bei ng seal ed,

in which each el ectrode of a

sem conducayigbempak-tisulerdgda isenlitRriduetelr ersidecathaliudidd nagircuit,

and the gap between the sem conductor elenent and the filmcircuit

least a film circuit which is manufactured by forming plural
leads on an insulating layer serving as a base, setting one
ends of the leads as semiconductor element side terminals to
be connected to the electrodes of a semiconductor element
and forming extermal terminals at the other ends of the
leads, whereby the film circuit is provided with a element
facing portion and an outside portion at the outside of the
element facing portion; and a semiconductor element in which
the respective electrodes are connected to the semiconductor
element side terminals of the leads, and the surface of the
semiconductor element is adhesively attached to the back
surface of the element facing portion through an adhesive
sheet, the gap between the film clrcuit and the
semiconductor element being sealed, and a method of
manufacturing the sémiconductor device.

There have been developed various semiconductor devices
in which each electrode of a semiconductor element is bonded
to the tip of each lead of a film circult, and the gap
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between the semiconductor element and the film circuit 1s
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-2- sealed with resin, and Figs. 1A and 1B show one of devel oped

" semi conductor devices, wherein Fig. 1Ais a plan viewand Fig. 1Bis a
cross-sectional view In Figs. 1A and 1B, a represents a filmcircuit
conprising a base b forned of polyimde tape or the like and |eads c
formed on the back surface of the base b, and the filmcircuit a has an

el ement facing portion which is dispe2ed so as to face a sem conduct or

el enent g as scribed |.ater an outsi de _portion e | oc
out si de of® ?%eilmtr%'nénﬁo?? %n 1a rlie”ﬁ?f’g’ gugof ‘g‘F‘GFgﬁH‘FQ{ bal |
d of each,lead c I 1, cons Ltutes an t er nal

whi ch i s bonded tg g a i 9%
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I , I d d | of h | ead
el enent gﬁg%eafgl if e%go%g sggﬁ'i%?g]hdﬁbgpn ed to a term nal of eac ead c

at the o ite sidé e SO al’l side. h represents a

cushi oni ng adhegi et 4Ror ve yf%?fggg 4k t Qe ge of the
el enment facing portlgﬂéa 1? e f| %lrc It a and ?hgssurface the
sem conduckgnSl SiFRta er)gselaﬁd fm\sar £ 8 By ﬁeﬁ Tta\%% 5§ecﬁ£'effké1 arld

represents aring of t (copper, or exanpl e S connected to the

| over surfpe£aofct berReai BRctak Sdeg ea&tfaea ok tche Rdisel #2  RRf W e of
the filmcircuit a, and it serves as an enforcing plate. If occasion

?ﬁmndf ltftelml Rd ricuidf OHNIRGE 4R RAUMeNt CLRE61KR§S AT oni whilcRf figct, and
= asfsposed s0 as to face a semiconductor element g as
degcribed later, and an outside portion e located at the
outside of the element facing portion. £ represents each
soldering ball which is bonded to one end of each lead c,
and it constitutes an external terminal of the semiconductor
device.

g represents a semiconductor element, and each
electrode thereof is bonded to a terminal of each lead ¢ at
the opposite side to the soldering ball side. h represents
a cushioning adhesive sheet for adhesively attaching the
back surface of the element facing portion 4 of the film
circuit a and the surface of the semiconductor element g,
and m represents a slit of the sheet h. i represents a ring
of metal (copper, for example) which is connected to the
lower surface of the peripheral edge portion of the outside
portion e of the film c¢circuit a, and it serves as an
enforcing plate. If occasion demands, the ring is grounded

to have an electrostatic shield effect, and thus it also



-3- serves to enhance resistance:to-noises. j represents resin which is
filled to seal the gap between the filmcircuit a and the sem conductor
devi ce g. The filmcircuit a having the elenent facing portion d and
the outside portion (a portion which extends outwardly substantially from
t he sem conductor elenent, viewed from the lower side) e is used because
the integration density of the sem conductor elenent g is enhanced and the
nunber of electrodes_ is increased node renpr kabl y, as conpared wi th the

si ze theréﬁﬁ”ﬁs to emhgnce resistapse-LRAPHIRT- vi R
devel oped cond devi ce. I n S case sem copduct or
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k which i rned of netal such as alum numor the I|ike,
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Is fornmed of a resin ttape o y|n1 or the |1 ich has a thickness
of about sgienJwdredsdahCeofs, uéé&?ﬁé&éﬁséethe integration density of

the semiconductor element ¢g is enhanced and the number of

electrodes is increased more remarkably as compared with the

size thereof.

Fig. 2 is a cross-sectional view showing another
developed semiconductor device. In this case, the
semiconductor element g and the outside portion e of the
film circuit a are supported by using a supporter k which is
formed of metal such as aluminum or the like, or other
materials. 1 represents an adhesive member for adhesively
attaching the supporter k and the outside portion e. The
supporter k formed of metal oxr the like is used to prevent
the film circuit a from slacking at the peripheral edge
poxtion.

The case shown in Fig. 1 has such a problem that the
film circuit a slacks at the outside portion e thereof. The
reason is as follows. Since the base of the film circuit a

is formed of a resin tape of polyimide or the like which has

a thickness of about several tens microns, the outside



-4- portion e thereof is liable to be bent due to the dead weight thereof
“and thus it is liable to be sealed by resinj in this state. If the film
circuit ais sealed while it is bent (slacks), the soldering balls f are
not uniformin height. Specifically, the soldering balls f at the outside
portion e are lower in height than the soldering balls f at the el enent
facing portion d. This problem that is, the problemthat so-called
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expect ati on cannot pertect satisfie IS 1s because it 1s difficult

to suffici ﬁaftyoneaf@f@el&b@r P HeSighit ithahhehB0Sb186RRg ISd BLd 0NN P
between the outer shape of the supporter k and each soldering ball f due

to the resthécklement €abingeportioh Al ocahdisnPprobles,sithatofid heclsaipporter
k of netal such as al um num-or
problem that so-called co-planarity of the soldering balls
lacks necessarily disturbs a semiconductor device from being
excellently mounted on a print board or the like, and thus
this problem cannot be neglected.

The semiconductor device shown in Fig. 2 has been
developed in orxrder to avoid the above “co-planarity
problem”. In the semiconductdr device, the semiconductor
element g and the outside portion e of the film circuit a
are firmly supported by the supporter k of metal of aluminum
or the like.

Accordingly, it has been expected that the slacking at
‘the outside portion e can be prevented. ﬁowever, it is the
actual situation that the expect&tion cannot be perfectly
satisfied. This is because it is difficult to sufficiently
enhance the precision in the positional relationship between
the outer shape of the supporter k and each soldering ball £
due to the restriction in enhancement of processing

precision of the supporter k of metal such as aluminum or



the like and thus it is difficult to nake the co-planarity perfect.
However, it has a di sadvantage that when the support k fornmed of netal is
used, it induces such a risk that the weight of the sem conductor device
itself is increased and a requirenent of reducing the weight of electrical
equi pnent using the sem conductor drvice cannot be satisfied.
Therefore not necessarily better to use the sem conduct or device

;?g\é\gnlt " ‘ﬁtf:b]ﬁe HRRA pERYE el s @Mi‘b% Ele-l Sﬁ&ﬁngﬁét and has

an object t%HQQngve the co- planarity of external tern1na|s wi t hout
|ncreaS|n T I ght of a sem conductor device and further enhance the

resistance to g-kcﬂﬂa\;ézeq s”%s ?Ls?@g&?@a&?”}:ﬁ&é‘%?rt éj‘”s‘(igﬁ)%ftnlé‘

sem conduct or evice | I’lC m circult

manuf act ur gsh-hyg f QF nhaqaml H@'uée@adsito“ixﬁihcééséﬁ&& | a0ri g¥eEnser vWneg as a

base, setting one ends of | 'eads as sem conduct or el enent side

term nal s &) dec cszormﬁctseﬂubenah@c& efdvirdesteblE senmisershEddrard enent and

formng external termnals at the other ends of the | eads, whereby the
filmcircuréqibreiavt defl wedicing! e ieigiti rf gludtrdealnequipnenti de

portion at the outside of the elenment facing portion; and a sem conductor
el ement i nusdmhgh the semiconductor device cannot be satisfied.
Therefore, it .is' not necessarily better to use the
semiconductor device shown in Fig. 2.
SUMMARY OF THE YNVENTION
The present invention has been made in order to solve
these problems, and has an object to improve the co-
planarity of external terminals without increasing the
weight of a semiconductor device and further enhance the
resistance to high-frequency noses in the semiconductor
device in a semiconductor device including: at least a film
circuit which is manufactured by forming plural leads on an
insulating layer serving as a base, setting one ends of the
leads as semiconductor element side terminals to be
connected to the electrodes of a semiconductor element and
forming external terminals at the other ends of the leads,
whereby the film circuit is provided with a element facing
portion and an outside portion at the outside of the element
facing portion; and a semiconductor element in which the

respective electrodes are connected to the semiconductor



respective el ectrodes are connected'to the semn conduct or

-6- elenent side termnals of the |eads, and the surface of the

sem conductor elenment is adhesively attached to the back surface of the

el enent facing portion through an adhesive sheet, the gap between the film
circuit and the sem conductor elenent being seal ed. The present

I nvention has another object to reduc®the nunber of steps in a process of

facturing the  senicond i descrd t
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der to attain t ect ' i g t
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e outside portion of the filmcircuit.

Accor di ngls;ﬁ,eeetc'cor@jlgg %gpt hg e3RaGPNALUEE O £IBNi Ceivbuilthe drid sttikgpect of

the present 1 nvention, The slacking of the filmcircuit, particularly the

sl acki ng @fmi Benbidfor CbTI&itdt MeihBeseaisdde portion thereof can be
prevented by the rigidity of the adhesive sheet. When t he adhesi ve

sheet has suchmhenpirbikayelinsentionrisas tamitirer whijiecti tg rhduce| tger and a
rigid sheet |ayer are |lamnated on each other and the rigid sheet |layer is
desi gned munser aohduoteps t imnd bepuparssie®f t Fenfgeringr t¥88 of the
sem conduct or el enent and the outside thereof .
semiconductor device as described above, thereby reducing
the manufacturing cost of the semiconductor device.
In order to attain the above objects, a semiconductor
device according to a first aspect of the present inwvention
is characterized by including an adhesive sheet which has
rigidity and a portion to be adhesively attached to the back
surface of the outside portion of the £ilm circuit.
Accordingly, according to the semiconductor device of
the first aspect of the present invention, the slacking of
the film circuit, particularly the slacking of the film
circuit at the outside portion thereof can be prevented by
the rigidity of the adhesive sheet.
When the adhesive sheet has such a multilayer structure
that a cushioning sheet layer and a rigid sheet layer are
laminated on each other and the rigid sheet layer is
designed to have conductivity and be grounded, the surface

portion of the semiconductor element and the outside thereof

are electrostatically intercepted through the rigid sheet



_are electrostatically intercepted through the rigid sheet

-7- layer, that is, electrostatic shield can be achieved. Accordingly, the
resi stance to high-frequency noi ses can be enhanced. Further, when
an earth-connecting lead is formed on the filmcircuit and the rigid sheet
| ayer having conductivity is connected to the earth connecting |ead, the
grounding can be established with a sitmple structure, and thus the
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connectin i the filmcircuit 1is connected to a rigid sheet |ayer of
an adhesi ve sheet. Accordi ngly, accordi-ng to the sem conductor device

menuf act uring nREAGEOS WHR BRCESPENLAMBNItIRg 1BRASIEPESneX YR N t he

el ectrodes of the sem conductor elenent and the earth connecting step of

the f il meilmwueiré@it bend PERé OF 1Ll hyhaad V1Orer HAANE TdifictiRg vyunber of
steps can be reduced and the cost can be reduced. BRI EF

DESCRI PTI Q¢ @onkidctRidA\oNEhe earthi gonnedkinigd 1£B4shthe agtemyditig @aal
devel oped sem conductor device, wherein Fig. 1Ais a plan view of the

sem condudter eddabdsl shneld Fgd.thlBai $iapleosstractiuyesl andwthus the

grounding can be eétablishgd.more stably.

A method of manufacturing a semiconductor device
according to a second aspect of the present invention is
characterized in that each lead of a film circuit is
connected to each electrode of a semiconductor element, and
at the same time a earth connecting lead of the film circuit
is connected to a rigid sheet layer of an adhesive sheet.

Accordingly, according to the semiconductor device
manufacturing method of the present invention, the step of
connecting the electrodes of the semiconductor element and
the earth connecting step of the film circuit can be
performed by only one step, so that the number of steps can
be reduced and the cost can be reduced.

'BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B show a conventional developed
semiconductor device, wherein Fig. 1A is a plan view of the
semiconductor device and Fig. 1B is a cross-sectional view

of the semiconductor device;



of. t he sem conductor devi ce; o Fig. 2 is a cross-sectional

vi ew show ng anot her devel oped sem conductor devi ce; Figs. 3A and 3B
show a first enbodinment of a sem conductor device according to the
present invention, wherein Fig. 3Ais a plan view of the sem conduct or
device and Fig. 3B is a cross-sectional view of the sem conductor device;
Figs. 4A and 4B show a cushi oni ng adhiedive sheet used in the first

crpodlTent Whesean 5 0:g i | Brfefl RErsghS | PHah, Wiy  ngRal oni

adhesi ve sheet i“g. Vi ew of adhesi ve

sheet; rﬁevﬁfl@g’&dgﬁ%&&’ﬁa&é o Sfdyiaal view showing a second enbodi nent

of the semicon vice of the predent invention; Fig. 6 is a
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device according To the present invention; Figs. 7A and 7B show a

manuf act Ulr:%élﬂié;%ﬁ@&&@i Baoickhidddovdiod &t chahpeesanki Anvehtiom pl an
g.

vi ew and Fi IS a cross-sectional view, Fig. 8 is a plan view

showi ng" t RgnameiH aef ¢l i 0 PBtAoghanfvide dhitle erdgidioiictor deviae 9 is a
cross-sectional view show ng the _ '

and Fig. 3B is a cross-sectional view of the semiconductor

device;

Figs. 4A and 4B show a cushioning adhesive sheet used
in the first embodiment, wherein Fig. 4A is a cross-
sectional view of the cushioning adhesive sheet and Fig. 4B
is a plan view of the cushioning adhesive sheet;

Fig. 5 is a cross-sectional view showing a second
embodiment of the semiconductor device of the present
invention;

Fig. 6 is a cross-sectional view showing a third
embodiment of the semiconductor device according to the
present invention;

Figs. 7A and 7B show a manufacturing method of the
third embodiment, wherein Fig. 7A is a plan view and Fig. 7B
is a cross-sectional view;

Fig. 8 is a plan view showing the manufacturing method
of the third embodiment;

Fig. 9 is a c¢ross-sectional view showing the

manufacturing method of the third embodiment;



manuf acturing nethod of the third enbodi nent;

-9- Figs. 10A and 10B show t he manufacturing nethod of the third
enbodi ment, wherein Fig. 10Ais a plan view and Fig. 10Bis a
cross-sectional view and Figs. 11A and 11B show a case where the

sem conductor device shown in Fig. 38-is nounted in electrical equipnent
such as a portable tel ephone or the like. DETAI LED DESCRI PTI ON OF THE

PREFERRED EMBQOD), VENT c Joft t he
present inven Fgﬁ WEP§ B@ddgéﬁ $%%§qu?ggﬁgg¥Eﬂﬁ@h % gﬁghge foe?ﬁe
acconpanyi ra S co ctar e I n at | east
a fiFR] ZFggﬁgt I'C ﬁaHEFae ﬁrggbbymggr%?ng ﬁgaViagaggaoglgn

i nsul ating sbayger sef ?é&%ﬁ&&;%nﬁisgle§ftéﬁ@9 one ends of the |eads as
Si t

sen1conductor ele ermnals to be connected to the el ectrodes of

a Se”1C°”dUCt°%kEEe”E&h.%ﬁﬁ 118 Bhoe 8Xakeakhesenthal gemlicbhduotber ends
of the | eads ereby the filmcircuit is provided with a el enment facing

portion agdvakeoWho@e iROIFiigQN 38 ilshaoumteddénofeleberdcalientuipaenng
portion; and a sem conductor elenment in which the respective el ectrodes

are connegiiell he ahposEibhle tllephonecbeneid ke termnal s of the | eads,
and the surface of the sem conductor elenent is adhesively attached to the

back surface OPETAELED OESORIPITONCODHCTHE AREFERBEDHEMBORININTS/e sheet, the
gap between the filmcircuit and the

Preferred embodiments according to the present
invention will be described hereunder with reference to the
accompanying drawings.

In a semiconductor device including: at least a £ilm
circuit which is manufactured by forming plural leads on an
insulating layer serving as a base, setting one ends of the
leads as semiconductor element side terminals to be
connected to the electrodes of a semiconductor element and
forming external terminals at the other ends of the leads,
whereby the film circuit is provided with a element facing
portion and an outside portion at the outside of the element
facing portion; and a semiconductor element in which the
respective electrodes are connected to the semiconductor
element side terminals of the leads., and the surface of the
semiconductor element is adhesively attached to the back
surface of the element facing portion through an adhesive

sheet, the gap between the film circuit and the

semiconductor element being sealed, an adhesive sheet which



sem conduct or el ement being seal ed, an adhesi ve sheet which

-10- has rigidity and is provided with a portion to be adhesively attached
to the back surface of the outside portion of the filmcircuit is used.

It is preferable to use the adhesive sheet having such a multilayer
structure that a cushioning sheet |ayer and a rigid sheet |ayer are

| ami nated, and also to use the rigid -dieeet |ayer which has conductivity

and is groynded, rigid sheet l.aye not ligmted tot pl ate
i nsof ar . Eaftrﬁ%§ P e yoakde &ﬂ&éc??%ﬁt? portzoneﬁ? eaggﬁgg%%%ﬁctor
devi ce man n 0 esen n P@{ I Se P ared a
f|In1C|rcu%E@mhﬂéﬁ QO”E?Q gagkbgn?gﬁgénégtﬁhé #8€é%6 é%tgfn@%g t he
earth CO”???&'Eﬂn&Eﬁg%. ijdagt he insulating Iayer such as polyimde tape
bei ng used as a base, settlng ‘one ends of the |eads as semi conductor

el enent side tegg pgl éré?ei’?bfé’%%@&' tHe té&eﬁ%ckhggﬁsh&fuﬁﬁesuch

sem conductor elenment, and formng the external termnals suc
sol dering hahh3talalBe eth@ttue8dent® LheGSRYORINY| SeébC1dyém hdcalit Wi th
the elenment facing portion and the outside portion at the outside of the
el enent fagigddpsheeenlaibenarelamihacedpf aiiicalsentsouskictive eigh®nt is
adhesi vely attached to the back surface of the elenent facing portion of
the fil m csheett laylerowihiathehashesndectirebty canyr isi gyommdiedushi T ng
sheet layer and the rigid sheet |ayer which are |am nated on_each

rigid sheet layer is not limited to the metal plate insofar

as it has rigidity and conductivity.

In the semiconductor device manufacturing method of the
present invention, there is prepared a film circuit which is
formed by fdrming the plural leads containing the earth
connecting leads with the insulating layer such as polyimide
tape being used as a base, setting one ends of'the leads as
semiconductor element side terminals to be connected to the
electrodes of the semiconductor element, and forming the
external terminals such as the soldering balls at the other
ends to thereby provide the film c¢ircuit with the element
facing portion and the outside portion at the outside of the
element facing portion; then the surface of the
semiconductor element is adhesively attached to the back
surface of the element facing portion of the film circuit
through the adhesive sheet comprising the cushioning sheet
layer and the rigid sheet layer which are laminated on'each

other, and then by one bonding step the lead of the f£ilm



other, and then by one. bonding step the | ead of the film circuit
I s connected to each el ectrode of the sem conductor elenent and at the
same tinme the earth connecting lead of the filmcircuit is connected to

the rigid sheet layer of the adhesive sheet. [ Enbodi nent s] The
present invention will be described in detail on the basis of preferred
enbodi nents shown in the figures. -11Fj gs. 3A, 3B and Figs. 4A, 4B show

a first enmbodi nent, of a sem ¢onductQr device .acc rg#ng t o, t he, present
i nvent i on, SEFEUiBALS sconnected;ty, &xc eGCFOfea fbofR foRe R GradyREeE

sem conduct or device,, Fig...3B is a,arossssectiqnal | ew . ' t first
enbodi meﬁteg?m?ﬂgl apfli 515“%(5}& @:amedé-\ﬁ“teestqﬁ ge.a{r % i%oné\gecc\rq‘l‘&zg?gec I onal {/i ew
showi ng an,_, adhesj.v heet. hein sed, Fi,Q. . ' how n
Che haneei ThEs Aoap FAEATIR 35 Woaktttecito Tul A1 dhdlAIayd of loW N0

nuneral 1 r ldem circuit. The filmcircuit 1 i's-constructed by
form ng Iéggs %ﬁ%%§% éﬂ%%%? surface of a base 2 conprising a polyimde

tape or the lik f1asn, el enent facing portion 4 which is provided so
as to face a sem conductor element 7 as described |later, and an outside

portion 5 | ocatgHeapreBentoinvieaeibiekdall. bHaeiRistdbeadiim aetailepiesents a
soldering ball connected to one end of each lead 3, and it constitutes an
external tengipadioioff hraferredndmbodimetss chowReinr ehe cfigures.
Figs. 3a, 3B and Figs. 4A, 4B show a first embodiment

of a semiconductor device according to the present

invention. Fig. 3A is a plan view of the first embodiment

of the semiconductor device, Fig. 3B is a cross-sectional

view showing the first embodiment of the semiconductor

device, Fig. 4A is a cross-sectional view showing an

adhesive sheet being used, and Fig. 4B is a plan view

showing the adhesive sheet being used.

In the Figs. 3A to 4B, reference numeral 1 represents a

film circuit. The film circuit 1 is constructed by forming

leads 3 on the back surface of a base 2 comprising a

polyimide tape or the like and has an element facing portion

4 which is provided so as to face a semiconductor element 7

as described later, and an outside portion 5 located at the

outside thereof. Reference numeral 6 represents a soldering

ball connected to one end of each lead 3, and it constitutes

an external terminal of the semiconductor device. Reference

numeral 12 represents an enforcing ring which is formed on



nuneral 12 represents an enforcing ring which is forned on

-12- the lower surface of the peripheral edge portion of the outside
portion 5 of the filmcircuit 1, and it is formed of copper, for exanple.
Therefore, the enforcing ring is grounded and thus serve as an

el ectrostatic shield due to its conductivity. Specifically, the enforcing
ring 12 forns an earth line of the fl# CIrCUIt 1l or is connected to the

lural |ea er enc meral ,7.represents the sen1c ctor
glenent q@ e AOWeE &M gré H@Wﬁﬁp Qﬁap?EFh?ﬂaP lﬁ

SEB?Z;Eﬁt 2%95%%%3’3‘1 velo §2t f Pgaggkg %greq%tatlt’aéﬁﬁﬁb '[ﬁ%c E ace of
the el emag,% $Bg*2g oqo;é*%f of t‘ﬂ?ef%&dé:' rE Fte]’h%d}%aﬁﬁehﬂﬁ&a% of the

sem condu ment I'n thi's e reel ayer

structure @so¢h@ud hfaFtfus3Berblhd aﬁ4'§n electr'g@ft%%gecgh@.!é'iﬁh@ueg to

represents a cushi oni ng adhesive lI"ayer constituting the uppernost

layer of thes adlipfidtEvitieet sBeckEibs1fypr ok %thQEYﬁbeHﬁEPﬁ hesive

sheet material, polyim e-based adhesiVe sheet nater! al epoxy- ased
adhesi ve sheesarehiclise of the £ile candihns or Y doisrteld el to
100 [err]m for exanple, 50 [err]m Ref erence nuneral 10 represents a

ri gid shegpluralerleadsn8t.i tuting an internedi ate | ayer of the adhesive sheet
8 Reference numeral 7 represents the semiconductor
element, and each electrode thereof is bonded to the
terminal of the opposite soldering ball side of each lead 3.
Reference numeral 8 represents an adhesive sheet for
adhesively attaching the back surface of the element facing
portion 4 of the film circuit 1 and the surface of the
semiconductor element 7, and in this embodiment it has a
three-layer structure as shown in Fig. 3B, Fig. 4A.
Reference numeral 9 represents a cushioning adhesive
sheet layer constituting the uppermost layer of the adhesive
sheet 8. It is formed of polyolefine-based adhesive sheet
material, polyimide-based adhesive sheet material, epoxy-
based adhesive sheet material or the like, and has a
thickness of about 10 to 100 yim, for example, 50 ym.
Reference numeral 10 represents a rigid sheet layer
constituting an intermediate layer of the adhesive sheet 8.

It is formed of stainless (SUS304), phosphor bronze,



It is formed of stainless (SUS304),:phosphor bronze,

" -13- 42ALLOY, ceramic sheet, glass epoxy, polyinmde or the like and has a
t hi ckness of 30 to 100 [err]m for exanple, 50 [err]m Ref er ence
nuneral 11 represents a cushioni ng adhesive sheet |ayer serving as the

| ower nost | ayer of the adhesive sheet18- It is forned of polyol efine-based
adhesi ve sheet nmaterial, polyimde-based adhesi ve sheet material, epoxy-

based adhesj t terial t | i k d h . thi 0t :

100 o1 r] m O thanen skl d1ass SopRPe, BT IR, & "EE8, Ehkecent s
ti f dhesi t i.ch spond ' h

Cer conductB BrandnEnSrirShof B 1000hET R pbip bIER I 0 ) g

represents a PORdeiyeiloe BEn@fasiie re2i8lnbs i EsfizbheaRORMRCEvE! aCCS)

t he outside portion o t he sem conductor elenent 7, retrerénce nuneral 8s

repr esent s bl inaylsS ASRA g th e 160t 1bY8rAgCEHKCadREgL 8 SO as

to be interposed béetween the portions 8a an b, d reference nuneral 8c

represent s ghddthigage morid Fbiic bf igy19eiifline-bakedt BehpeireosEe88 and 8b
to each other and is provided at each of four corners of the substantially

rect angul amaaissve pdlpinfde-based BiHddivei slieet Mabtevial, t Bporyenent
facing portion 4 and the outside portion (the portion extending

- subst ant i alHased r adhielsd veor sheat c atatepimidi og tithé héd iken camdutiagy al enent
7 to the outside, viewed fromthe lower side) 5 is used in order to
enhance t hehickegsat ofnlfetw el b fm, héox eaxangpidrict56r fm.

Reference numeral 8a represents a portion of the
adhesive sheet 8 which corresponds to (faces) the
semiconductor element 7 {element facing portion 4),
reference numerxal 8b represents a portion of the adhesive
sheet 8 which corresponds to (faces) the outside portion of
the semiconductor element 7, reference numeral 8s represents
a slit disposed which are formed in the adhesive sheet 8 s0
as to be interposed between the portions 8a and 8b, and
reference numeral 8c represents a linkage portion which
integrally links the portions 8a and 8b to each other and is
provided at each of four corners of the substantially
rectangular adhesive sheet 8.

The film circuit 1 having the element facing portion 4
and the outside portion (the portion extending substantially
from the portion corresponding to the semiconductor element
7 to the outside, viewed from the lower side) 5 is used in

order to enhance the integration degree of the semiconductor



_14- element 7 and increase the nunber of electrodes as conpared wth the

" size of t

cushi onin
to the ba
| ocat ed i
11 servin
sem condu
side of e
the sem c
for seali
el enent

having th
the film
firmy su
sl acki ng
t hereof c

di fferent

he sem conductor el ement 7. In the adhesi ve sheet 8,

t he

g adhesive sheet I|ayer 9 serving as the uppernost |ayer adheres
ck surface of the filmcircuit 1, and the portion 8a which is

nwardly fromthe slit 8a of thg_cushioning adhesive sheet
g as the lowernost |ayer adheres to the surface of the

| ayer

ment

iy i nal i
SpEnSiE P Hnd sncrennelthe, BibRE of' olefeaSis U Weitlar 8RN
e &i62EBE Che %%mjﬁﬁu%%gcgl&%@ga}_ 13 represents resin

ng the gap between t

circult and the sem conduct or

7. In A HUdHdd Vel shRRtPBeSEnt ta¥RIGADYy dditaidheSheetsheet 8

e rigid sheet layer 10 as an internediate layer is used, so that

Clayay 19 lseP@ingd Cal AR dgiPermEts i 188 d¥0Tddndred idiereQf aak be
pported by the rigidity of the adhesive sheet 8. Accordingly, the

airfdee fof ntlge reiin dirdquaid iIcUlaid YeHe ©o2ittivnd @apitliic®n i%

an be prevent ed. Fig. 5is a cross-sectional view showi ng a
second erbmshterhtinofardly Seomccldel ki 83 Ofc eheThushioidinty reiiesisre

fromthe first enbodi nent shown in Figs. 3 and 4 only in

the rigid shesft layesr 110seevingoassthidhdowermost layer adheres to the

surface of the semiconductor element 7.

The terminal at the semiconductor element side of each
lead 3 of the film circuit 1 is bonded to each electrode of
the semiconductor element 7.

Reference numeral 13 represents resin for sealing the
gap between the film circuit 1 and the semiconductor element
7.

According to the present invention, the adhesive sheet
8 having the rigid sheeﬁ'layer 10 as an intermediate layer
is used, so that the film circuit 1, particularly the
outside portion 4 thereof can be firmly supported by the
rigidity of the adhesive sheet 8. Accordingly, the slacking
of the film circuit 1, particularly the outside portion 4
thereof can be prevented.

Fig. 5 is a cross-sectional view showing a second
embodiment of the semiconductor device. This embodiment is
different from the first embodiment shown in Figs. 3 and 4

only in that the rigid sheet layer 10 serving as the

t hat



-15- internediate | ayer of the adhesive sheet 8 is also used for
electrostatic shield. Therefore, only the difference will be described.

In this enbodi ment, the peripheral edge portion of the outside portion 8b
of t-he adhesive sheet 8 is | ocated above an enforcing ring 12 having
conductivity such as copper or the |ike, and the edge of the outside
portion 8b, particularly the edge ofishe rigid sheet |ayer 10 serving as
the internediate | ayer thereof is adhesively attached to the enforcing
ring 12 t hixteefmediaiieHayexnlofe theg aghesive agheet 18 1s Blseggedfothe rigid
sheet layer 10 is first set co- éEt':tanar with (|l ocated ,on the sange ﬁlane as)

the edges electwostatsit oshirlddhdBienetorat andyethey ddFerenss Wadh t he

principal planes of the rigid sheet |ayer 10. However, the sheet |ayers 9
and 11 at Ppotdesaribgsber and | ower surface si-des are contracted through

contracted,  arth (ks bodigeni TR PrREFAnSARL: g g an Y, T "
Cpoet, gt Ehe Mofeoh i o R B eSS hedhod Movs s,
e ol v R SO et 12 ORI, B e o 10
7 from the putsj et ooghlercubt heddie T Nkl BALKIRE 13ok@ion 8D,
particularly the edge.of tﬁe rigid sheet layer 10 serving as
the intermediate layer thereof is adhesively attached to the
enforcing ring 12 thereof through a soldering paste layer
14. The edge of the rigid sheet layer 10 is first set co-
planar with (located on the same plane as) the edges of the
cushioning adhesive sheet layers 9 and 11 on both the
principal planes of the rigid sheet layer 10. However, the
sheet layers 9 and 11 at both the upper and lower surface
sides are contracted through the thermal treatment for
adhesion whereas the rigid sheet layer 10 is not contracted,
and thus the edge of the rigid sheet layer 10 is surely
exposed, so that it can be surely electrically connected to
the reinforcing ring 12 through the soldering paste layer 14
and thus it can be allowed to be grounded.
Accordingly, the rigid sheet layer 10 electrically
shields the integrated circult in the semiconductor element
7 from the outside together with the reinforcing ring 12 to

enhance the resistance to high frequency noises in the



enhance the resistance to high frequency noises in the

-16- integrated circuit, and it greatly contributes to increase of the
frequencies of electrical signals which are handled by the circuit.

It i's needless to say that the second enbodi nent has the sanme effect as
the first enmbodinment, that is, the effect that the slacking of the film
circuit 1 can be prevented by the rﬂérdity which is given to the adhesive
sheet 8 by the rigid sheet |ayer 10. Fig. 6 is a cross-sectional

Vi ew showingegzdtied cianhnidi mentd dit igreagdy condeributegetocdngte€ss€i ng to
the present invention. This enbodinent is relating to another case when
the rigi d chethe | fyequaricins whekecttical migneds ¥hichapse banddedadhesi ve
sheet 8 is also used for electrostatic shield as in the case of the second
enbodi nentby SheveiXeuEty. 5. In this enbodiment, a netal plate 16
having rigidity and conductivity such as stainless.is ysed as .the rigid
sheet |ayer 10 ¥¥ ifHeneeRtessetengay Q?aﬁnﬂhﬁ ﬁ?ﬁﬂndcﬁﬂgﬂg%Pﬁatl r 17

T O s Ohul L S Ao e 301 A piifoo o
and, ool 1 GSSTSEL AR SR G BbORESY, Bbeblfe| 230 Pl o1
the rigidity which is given to the adhesive sheet 8 by the
rigid sheet layer 10.

Fig. 6 is a cross-sectional view showing a third
embodiment of the semiconductor device according to the
present invention. This embodiment is relating to another
case when the rigid sheet layer 10 serving as the
intermediate layer of the adhesive sheet 8 is also used for
electrostatic shield as in the case of the second embodiment
shown in Fig. 5.

In this embodiment, a metal plate 16 having rigidity
and conductivity such as stainless is used as the rigid
sheet layer 10 of the adhesive sheet l8, and a high
conductive layer 17 formed of aluminum, silver or the like
is formed by a plating method, a deposition method or the
like, for example. Element connecting leads 20 and earth
connection leads are formed as the leads 3 of the film
circuit 1, bumps 15 are formed at the tip portions of the
respective leads 20, 21, and each of the leads 20, 21 is

drawn from an earth terminal 19 as shown in Figs. 7A and 7B.



.respective leads 20, 21, and each of the leads 20, 21 is drawn from an
earth termnal 19 as shown in Figs. 7A and 7B

-17- . The earth connection | eads 21 are connected to the high conductive

| ayer 17 on the surface of the netal plate 16 serving as the rigid sheet
layer 10, and the netal plate 16 is bypught into contact with the
reinforcing ring 12 to be grounded. urther, the leads 3 are connected to

pad- shaped _.el ectrodes 18 on.the surfaceg, of t he sem conduct or ne t
Accor di ngl YFE%cEoF §Rng© PBeFI’fém@m}tﬁﬂ‘{ﬁen?l fhe formec réat"ep 18h ?s

Col dor i ng SRFARERE 1ot "o b e :és%ﬂa»énmfxﬂ%ﬁ%l “fﬁhaﬁsb@%
out o de. s & eRA e R Al .sggshﬁeéﬂﬁe%%ciﬁﬂ#‘ R HRORI FIAE LR hus

t he grounq_scqg}: | Fyrts | ejga t he
second enbodlneﬁ?Eﬂ?%g'ebaa |ng o etPﬁ #%%g?%ﬁfgﬁf %%habggp?§vgﬁted by
the rigidignounded) | Fudicher, tehéhfeadﬁ%'é!f‘e Ctledtd tfchg»aﬁ&%ﬂhpea' ate 16
serving as the rigid sheet Iayer 10, Next, the method of

manuf act ur ielgctiredes i 8 onslugtie rsurdawec ot ofhd heeriticndiuerbediaméns oW in
Fig. 6 will be described. First, the filmcircuit 1 having the shape

shown in Figs. Ascandlitiglys paepardihg Ftg. the icnbodimmy, eyhef mbgl film
circuit 1, and Fig. 7B is a cross-sectional view of the filmcircuit 1.
plate 16 is electrically comnected to the reinforcing ring
12 without using the soldering paste 14 which is used in the
second embodiment, thereby shielding the integrated circuit
in the semiconductor element 7 from the outside, so that the
ground is achieved with a simple structure and thus the
ground can be stably achieved.

Further, as in the case of the second embodiment, the
slacking of the film circuit 1 can be prevented by the
rigidity which is given to the adhesive sheet 8 by the metal
plate 16 serving as the rigid sheet layer 10.

Next, the method of manufacturing the semiconductor
device of the third embodiment shown in Fig. 6 will be
described,

First, the film circuit 1 having the shape shown in
Figs. 7A and 7B is prepared. Fig. 7A is a plan view of the
film circuit 1, and Fig. 7B is a cross-sectional view of the

film circuit 1.



~The filmcircuit 1 used in this enbodinent has the basically sane shape as
the filmcircuit 1 which is used in the first and second enbodi nents,
however, it is different in the follow ng point. For the | eads 3 of
the filmcircuit 1, earth terminals 19 are fornmed, and el enent connecting
| eads 20 to be <connected to the electrodes 18 of the sem conductor el enment
7 and partially earth connecting |eads;21 are fornmed so as to extend from
the earth terminals 19. A bunp 15 is formed at the tip portion of each

| ead 20, 21. HeFhe dHdrmegircuitonheusiedg ireathis ewboddmentr bass sequent
el ectrical_ connection with the nmetal plate 16 serving as the rigid sheet

| ayer 10 oP2fheabl¥icsame shape as the filwgizguift Lywhighshevmsed Fugs. 8

and 9, the HetgL | at having rigidity and conductivjty such as stainless
is used akP€n 1Fng fndhEEFORGy BFDARLMeRES DIWYFREonktcls ElEfexent 17 of

alum num silver or.the like.is formed on the surface of the netal plate
16 by a plﬁ?i?ﬁfréﬁ%ﬁﬁfiqg pﬁéﬁgsition nmet hod or the like, and then an

fayers o 11 oFOBORE (T Chaitp R SOFHAE 7 RUEERCERTORALS ayer 17
5 Prepar oy B MedlnGpoUha VRl sl Lo RelBihg, | Bakl SRS e
portion ofcéhifed€dd o the electrodes 18 of the semiconductor element

7 and partially eafth connecting leads 21 are formed so as

to extend from the earth terminals 19. A bump 15 is formed

at the tip portion of each lead 20, 21. Here, the earth

connecting lead 21 is used for a subsequent electrical

connection with the metal plate 16 serving as the rigid

sheet layer 10 of the adhesive sheet 8.

Subsequently, as shown in Figs. 8 and 9, the metal
plate having rigidity and conductivity such as stainless is
used as the rigid sheet layer 10, then a high conductive
layer 17 of aluminum, silver or the like is formed on the
surface of the metal plate 16 by a plating method, a
deposition method or the like, and then an adhesive sheet 8
which is formed by forming cushioning adhesive sheet layers
9, 11 on both the principal planes of the high conductive
layer 17 is prepared. The high conductive layer 17 is kept
to be exposed at the peripheral portion of the metal plate
16 of the adhesive sheet 8 (the portion of the lead 3

corresponding to the bump 15). Subsequently, the surface of



corresponding to the bunp 15). Subsequently, the surface of

" - 19- the sem conductor elenent 7 is adhesively attached to the back
surface of the elenment facing portion 4 of the film circuit 1 through the
adhesive shield 8. Subsequently, as shown in Figs. 10A and 10B, the
el ement connecting lead 20 of the filmcircuit 1 is connected to each

el ectrode 18 of the sem conductor elefqgnt 7, and at the same tinme the
earth connecting | ead 21 of the filmcircuit 1 is connected to the high
conduct i vethaysemizondhctrs edemgps Jf ishadhasdvedvarattprhad FhotBR the
rigid sheet Jayer 10 of the adhesive sheet 8.  That is, %Qe copnection
step of thbaekeslirfass pf dihe nelenentofagingr pogtemdnt Phadde el Warth

connection step,of the filmcircyjt 1 are sijultaneously perfornmed in one
bondi ng prﬁbﬁgga%yl é§4ﬂ¥£9 ﬁgﬁnF S P "l i ke, whereby no sol dering
paste |ayer 14_used _in e second.enbodinment. is n ed d e tep of
filling the sol ﬁ'éﬁ?ﬁ&uﬁgﬁg’l a?‘?—:r SPA?WPS ﬁﬂn?@‘(gsgs‘args add] %hgéeq%é%t ly,

t he gap bet he f] s L.C Ui a ' c jce 7;LS

seal ed mﬁtﬁfgggpk I%%ﬁkgb%lh cc%? ?ng ogﬁﬁeégghﬁggﬁﬁugggfggétige is

manuf act ur %n%‘?g%ﬁ Ofly Of 5 &R é‘é‘é}%&é{?ﬁr&e n,oté [}?.gﬁ 8@%&%&1&&:&6@ Pe Pdmd e

el ect r odes e sem conduct or connection step of

the earth gonggatienchéasine leiie iR fddrth r%'ghaa&iﬁ?t PehdS2imiAl cpb ate 16

can be perforned in only one process, Accordingly, The nunber of steps can
be reducedfilm circuit 1 is connected to the high conductive layer 17

on the surface of the metal plate 16 serving as the rigid
sheet layer 10 of the adhesive sheet 8. That is, the
connection step of the electrodes 18 of the semiconductor
element 7 and the earth connection step of the film circuit
1 are simultaneously performed in one bonding process by
single point bonding or the like, whereby no soldering paste
layer 14 used in the second embodiment is needed and the
step of filling the soldering paste layer 14 is unnecessary.

Subsequently, the gap between the film circult 1 and
the semiconductor device 7 is sealed with resin 13.

‘ According to the semiconductor device manufacturing
method of this embodiment, the connection step of the
electrodes 18 of the semiconductor element 7 and the
connection step of the earth connection leads 21 of the film
circuit 1 to the metal plate 16 can be performed in only one
process. Accordingly, the number of steps can be reduced,

and the cost can be reduced.



~and the cost can be reduced. : - 20-
In the first to third enbodi nents, the adhesive sheet 8 has t he
three-l ayer structure as a whole. However, in the outside portion 8b, the
cushi oni ng adhesi ve sheet |ayer 11 serving as the | owernost |ayer may be
omtted. That is, the outside portion 8b of the adhesive sheet 8 may be
desi gned in a two-layer structure hgg.ng no cushioning adhesive sheet
| ayer 11. As described above, the present invention can be nade by
vari ous enbodi nEntthe first tas thésdr ebadimanves, tthe sdhesdrgushert dvice
can be prevented from sl acking at the peripheral edge portion of t he
fiInlcircuh@SmFbﬁoGhrﬁgrQQY?ﬁesgﬁ%ﬁ%ﬁ?%ra$0$H€E°%$- eyer, HhehRfore,

| her cost nqoheLdgnrthonthnot e rubRbbeas sifebe HEHE s BE'
Caui pront SGERRE 4 O \EREEE, spRoncey 19 Pk or TR che s gt
195, *Tne’ cPuERPancEOBHIE PP PECEAR B Eh offel ¥ i bt sl 1
Do ded t o AT 8% B LA et R nad ol 00 Wiioniel) SEnEslvaafiace’ o0t 1Y

bonded to One anot e sem conduct or
device of jhgeprgpent invention also contributes to further

As described ébOVe, the present invention can be made
by various embodiments.

As described above, the semiconductor device can be
prevented from slacking at the peripheral edge portion of
the film circuit without using the supporter formed of
metal. Therefore, the co-planarity of the external
terminals can be enhanced without increasing the weight of
the semiconductor device. When the semiconductor device as
described above is mounted in electrical equipment such as a
portable telephone or the like for which a light design is
considered as an important factor as shown in Figs. 11A and
11B, the electrodes on a printed circuit board in the
electrical equipment and the external electrodes of the
semiconductor device can be excellently bonded to one
another with high reliability, and thus the semiconductor
device of the present invention also contributes to further

reduce the weight of the electrical equipment.



reduce the weight of the electrical equipnent. According to
the sem conductor device of the present invention, the slacking of the
filmcircuit, particularly the outside portion thereof can be prevented.
The adhesive sheet has the nultilayer structure having the cushioning
sheet layer and the rigid sheet |ayer2lwhich are |anminated on each other,
and the rigid sheet layer is designed to have conductivity and S

outstde " can pddsurtind (i | Ee Seph Plpdigtaf 5%?*%“% SR et i o
oy SOy Ohe STSEREARNEEY thb 1 1HCRISAAES Fart xty i@akLaguency

noi ses can ance t he eart connéc f or ned

on the fidyn Gitdilde ﬁaeélaﬂecﬁéﬂ& Hgehe! ﬁi‘ﬁ&exf@éﬁ ng conductivity is

connected to the earth connecting | ead, whereby the grounding can be

performed W th ¢heidadesiid l&{éé'tehasAﬁﬁ@rﬁtmyayéﬁ%mé\mrmgbe
stably perforned. According to the sem conductor device manufacturing

met hod of e dUisising VEhdd O aydie GRNNERE Xy i eheeft Wagerehtdiohodes of
t he sem conductor elenent and the earth connecting step of the film

circuit cardeclamifiateddonneack othep, andtbhée rligidusheetoflayeepdscan be
reduced and the cost can be reduced.
designed to have conductivity and is grounded, whereby the
surface portion of the semiconductor element and the outside
can be electrostatically intercepted, that is, the
electrostatic shield can be achieved. Accordingly, the
resistance to high-frequency noises can be enhanced.
Further, the earth connecting lead is formed on the
film circuit, and the rigid sheet layer having conductivity
is connected to the earth connecting lead, whereby the
grounding can be performed with a simple structure.
Accordingly, the grounding can be stably performed.
According to the semiconductor device manufacturing
method of the present invention, the connection step of the
electrodes of the semiconductor element and the earth
connecting step of the film circuit can be performed in one

step, so that the number of steps can be reduced and the

cost can be reduced.



-22- MHATlIS CLAINED | S: 1. A sem conductor device including: at

" | east mhich I's manufactured by formng plural |eads on an
insuIE@“ ng as a base, setting one ends of the |eads as
(o]

sem c e1eﬁent side termnals to be connected to the el ectrodes of
a sem conductor elenent and form ng external termnals at the other ends
of the leads, whereby the filmcircupb-is provided with a elenent facing

portion and an outside portion at the outside of the elenment facing
portion; L@ﬂﬂﬁgbﬂ§ﬁ el enent in which the respective el ectrodes

are connected to the sen1cond ctor eIe @hé i a tern1€aLs of thg ] eads,
and the surfacetof t ese@%ﬁﬁ RELHEIOgReR §SEH? to the

0ap bet wechLPRALE | #ri-Eh L, Hanyii %E%e”%éb;ﬁ Eak Y op Erahelrad o eSf -
wh h wh

Adnesi vel yiSERLaEhl taloR i o B b3Re" RECSHAY, SR8 Y SERAS
filmci rcuié aﬁhe%usvgse‘ﬁ-irggn ﬁ@h%?ndgﬁéﬁén@e"é?8easté:l:zﬁ‘iﬁsﬂs' “cﬁ' ghdn 1,

wher ei n sal eet as a nmu ayer structure In

oo on Tacshspeatics Ll Gupceebost o 6 selseoqtioase vrkiatc sop

layer has gepflifgi skt¥rnaldréfminals at the other ends of the leads,
whereby the film circuit is provided with a element facing
portion and an outside portion at the outside of the element
facing portion; and a semiconductor element in which the
respective electrodes are connected to the semiconductor
element side terminals of the leads, and the surface of the
semiconductor element is adhesively attached to the back
surface of the element facing portion through an adhesive
sheet, the gap between the film circuit and the
semiconductor element being sealed, wherein said adhesive
sheet has .a portion which has rigidity and is adhesively
attached to the back surface of the outside portion of said
film circuit.

2. The semiconductor device as claimed in claim 1,
wherein said adhesive sheet has a multilayer structure in
which a cushioning sheet and a rigid sheet are laminated on
each other.

3. The semiconductor device as claimed in claim 1,

wherein said rigid sheet layer has conductivity, and is



. -23- electrical |

_connected to a nmetal ring which reinforces said film
iRl 4. The sem conductor device as clained in

circui HRICRESH i )

claim hlqulL- Uil (88l i gi d sheet [ayer has conductivity, and is
connected to a lead for earth connection which is formed on said film
circuit. 5. The sem conductor layer as clainmed in claim1, wherein

said rigid sheet |ayer conprises an electricall conductive plate.
g p

6. A seniconductor device manufactring nethod . conprising the steps of:

forming a eleatrieally egnnenteadgoprungral oaing wWemhargilngorses sald
earth-connegting,lead with an insulating |ayer as a base, setting one ends
of said | efddmaGizan At dEoPToURdddnt side ternminals to be connected to

el ectrodes of a_ seniconductor elenent,. and form ext.ernal termunals at
the other ends%-wheFBfySERAGOPLNRERE BEVECES 35 %&&ﬁqM %i?iﬂﬂ frent

the ends v AR | _ |

por on. W %Qeiﬁh%riﬁﬁf%féfﬁﬁ%ﬁ%%'§°m%%ﬁ?z%ﬁ%hgiﬁﬁsﬁf&é%?&%&?ﬁ%é acing
tt f aGis | ' il

ciroult tnFRUBRCARaRhes; fendredy S el iR AL Rg Ctorad bl T g

the | ead OEaEQiﬁiiﬁléﬂféde”t to each electrode of said sem conductor
el ement . )

5. The semiconductor layer as claimed in claim 1,
wherein said rigid sheet layer comprises an electrically
conductive plate.

6. A semiconductor device manufacturing method
comprising the steps of:

forming a film circuit by forming plural leads
containing an earth-connecting lead with an insulating layer
as a base, setting one ends of said leads as semiconductor
element side terminals to be connected to electrodes of a
semiconductor element, and forming external terminals at the
other ends, whereby said film circuit is provided with an
element facing portion and an outside portion at the outside
of the element facing portion:

adhesively attaching the surface of the semiconductor
element to the back surface of the element facing portion of
said film circuit tbrough an adhesive sheet which has
rigidity; and

connecting the lead of said film circuit to each

electrode of said semiconductor element.
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24 The sem conduct or devi ce manufacturi ng nethod as clained in

- 24- 7.
¢l ai mm,’!m!ﬂgmmmliuﬂnadhem ve sheet conprises a cushioning sheet |ayer
and a'f} r which are |anm nated on each other. 8. The
sem conduct of devi’ce *manuf act ur | ng nethod as clained in claim7, further
I ncluding the step of connecting said earth connecting lead of said film
circuit to said rigid sheet |ayer of24ai d adhesive sheet. 9. The

sem conduct or device manufacturing nmethod as clajned i,n cl ait{ﬂ 7, further
i ncl udi ng the step ofhe FRREEIRFICHIR 4%%1‘“‘4’?&?‘?‘1%1&%% 9% aach

el ectrode of said , seng conductqr el.,enment, angPat.the sane tine .connecting
the eartCtHHRELtHFRSFHER &o “R}%%ﬁaléhé ePLVE SBFeY HEPMRIHRRS R sheet

wherein {rE-SBTCAFRR sPREY delAtoatin 4 chewtY; SRRsf; spvel Bilemand’ M O
t r eat ment lma':@éﬂ o&té%gicgnheg?rsheet | ayer is contracted by the heat

treat nent. I"ectr i Cal equi pment conpri sing: a printed

circuit board; g SE&hE Xy Mfa%uir%lﬁ{\*%é ridly fato dd | M

circuit which i S manuf act ur ed by tformng _ s on-an insulating
llayer servinghimed 8Pad%irs 9Lt EigtREE Mifudiings ¥he skepdsst asomadeRfluct or

el ement side termnals to be connected to said electrodes of a
sem conducéfidelkareht dﬂﬂhecting lead of said film circuit to said
rigid sheet layer of said adhesive sheet.

9. The semiconductor device manufacturing method as
claimed in claim 7, further including the step of connecting
the lead of the film circuit to each electrode of said
semiconductor element and at the same time connecting the
earth~-connecting lead to the rigid sheet layer of the
adhesive sheet.

10. The semiconductor device manufacturing method as
claimed in claim 8, wherein the adhesion of said adhesive
sheet is performed by a heat treatment, and said cushioning
sheet layer is contracted by the heat treatment.

11. Electrical eguipment comprising:

a printed circuit board;

a semiconductor device including: at least a film
circuit which is manufactured by forming plural leads on an
insulating layer serving as a base, setting one ends of said
leads as semiconductor element side terminals to be

connected to said electrodes ¢f a semiconductor element and



-25- formng external terninals at the other ends of said | eads, whereby
"said fl”ﬂ"j ﬂm'}““mmnw ded with a elenent facing portion and an outside
portion f said elenment facing portion; and a sem conduct or
el enent i n which® tfe fespective el ectrodes are connected to said

sem conductor elenent side termnals of said | eads, and one surface
thereof is adhesively attached to the ack surface of said elenent facing

t whi ch te_t d | f rf
Phrolgh an Seamsss, BxEREBRL 8@%@% mv@%@re? Bhem of, sate LredSe o
duct | d,.wh h
out i do polEPGROVaBRLG pOLR GREah CHbdr g g BréieRhctreing "
ttached t back f h d fdl it,
and said cBPEEARR (ardi ac?‘é&t?%gpofgﬁﬂq\/ bl oitts e e cl o
sai d printgdenGhtCPLLI N9 Sktion; and a semiconductor element in which

the respective electrodes are connected to said

semiconductor element side terminals of said leads, and one
surface thereof is adhesively attached to the back surface
of said element facing portion which is opposite to said
external terminal forming surface through an adhesive sheet,
the gap between said film circuit and said semiconductor
element being sealed, wherein said adhesive sheet has an
outside portion facing portion which has rigidity and is
adhesively attached to the back suxface of the outside
portion of said film circuit, and said external terminal is
electrically connected to said electrode on said printed

circuit board.



