1 SEM - CONDUCTOR DEVI CE AND NETHOD OF PRODUCI NG THE SAME This invention

rel ates to sem -conductor devices and their production. -Mre particularly,
the invention relates to sem -conductor packages and their production.
A conventional sem -conductor device, in which a known mnne.bgndng qe;hod
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device comprises a lead frame 1. 1In the centre of the

lead frame, a die pad 2 is supported by support arms 3.
A plurality of inner leads 4 project from the lead frame
1 towards the centre, and their ends are positioned
opposite and around the die pad 2 at a prescribed
distance from the die pad 2. A semi-conductor element 5
is attached with an adhesive to the top of the die pad
2, and each of a plurality of bonding pads of the semi-
conductor element 5 is connected to a corresponding
inner lead 4 by a wire.

The semi-conductor element 5, connected to a
plurality of the inner leads 4 as described above, ‘is
sealed in a plastics material, comprising an epoxy
resin, together with the inner leads 4 and the die pad 2
to form a package 8, leaving parts of the outer leads 7
exposed. The outer leads 7 projecting from the package
8 are bent and used as terminals, whereby a wire bonding
type of semi-conductor is produced.

Another conventional semi-conductor device, in
which a known TAB method is employed, is shown in figure

- 8. In this device, the semi-conductor element 5 is

positioned in a hole in a film carrier 10, and fingers
11 on the film carrier 10 are connected to respective
bonding pads on the semi-conductor element 5. The semi-
conductor element 5 and parts of the fingers 11 are
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2 sealed in a plastics material 12, conprising an epoxy resin, whereby a
TAB type of sem -conductor device is produced. In the prior art wre
bondi ng and TAB types of sem -conductor device, such as those descri bed
above, the inner leads 4 of the lead frame 1 and of the fingers 11 on the
filmcarrier 10 are designed and manufactured to conformw th the size of
the sem -conductor el enent, the arrangenent of the bondi ng pads and ot her
such factors. 10 However, as recent el ectronic devices becone
nore conpact and thinner, it is necessary, in order to realise packages
with many pins, to nake the interval ®tween the inner |eads narrower and
to increase the nunber of inner |eads. However, in the prior art while 15
bondi ng seni -conductor devices, the thickness of the outer |eads 7 and
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in order tdo conform with the size of the semi-conductor element,

the arrangement of the bonding pads and other such

\/s factors. -

10. However, as recent eiectronid’devices become more
compact and thinner, it is necessary, in order to
realise packages with'many;pins, to make the interval
between the inner leads;narrower and to increase the
number of inner leads. 7However, in the prior art while

15 bonding semi-conductor devices, the thickness of the
outer leads 7 and inner leads 4 of the lead frame 1 is
the same, and they cannot be made narrower by etching or
pressing. Currently, the interval between the inner
leads 4 when the lead frame 1 has a plate thickness of

200 150 pm, can only be as narrow as 250 um. Therefore, it
is difficult to realise an increase in the number of
pins, by narrowing'the pitch interval and increasing the
number of inner leads 4, while the leaving the lead
frame 1 the same thickness. Further, in the TAB method,

25 the thickness of the fingers 11 is 30 pm to 50 pm and so
they are lacking in strength. ;

In the wire bonding type'of semi-conductor device,
the inner leads 4 must be arranged in a radial pattern
with respect to the semi-conductor element 5 in order to

30 achieve a sufficient pitch interval between the inner
leads 4, thus increasing the distance between the semi-
conductor element 5 and the ends of the inner leads 4
and resulting in longer wires 6 that tend to hang down.



30 achieve a sufficient pitch interval between the inner |eads 4, thus

I ncreasing the di stance between the sem - conductor elenent 5 and the ends
of the inner leads 4 and resulting in longer wires 6 that tend to hang
down. 3 Hence, when the sem -conductor elenment 5 and the inner |eads 4
are sealed in the package 8, the wires tend to nove, which increases the

ri sk of edge short-circuiting between the hanging wires 6. The invention at
|l east in its preferred formseeks to solve these problens and to realise a
sem -conductor device, with a | ow cost production nethod, that is capable
of increasing the nunber of pins in a package whilst preventing edge
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| eads is one-fifth to one-third the thickness of the epth of the outer

| eads, abetweenlthé hangingaires6e t o which the inner |eads and parts of the
outer | eads are adhered, a sem -conductor el enment connected to the inner

| eads, and a [Theknvention apAsastnintitseprefemied formlsesks to solverthase problemsiand ta or
substrate, the inner |eads and parts of the outer |eads are seal ed.
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outer leads are adhered, a semi-conductor element connected to the inner leads, and a
package in which the semi-conductor element, the insulator substrate, the inner leads and
parts of the outer leads are sealed.

According to another aspect of the present invention, there is provided a method
of producing a semi-conductor device including the steps of adhering an insulator
substrate on a lead frame plate, half-etching an inner lead area in an inner region of the
lead frame plate so that its thickness becomes one fifth to one third the thickness of the
lead frame plate, forming outer leads outside the inner lead area, etching the inner lead
area to produce inner leads, the thickness of the depth of the inner leads thus formed
being one fifth to one third the thickness of the depth of the outer leads, connecting a

semiconductor element to the inner leads, and sealing the semi-conductor element, the

insulator substrate, the inner leads and part of the outer leads




in a package. tn a‘wire bonding type of sem -conductor device according to
the invention, the inner leads of the lead frane are fornmed with a

t hi ckness one-fifth to one-third the thickness of the outer |eads. The

t hi ckness of the outer |eads may be nmaintai ned, thus preserving their
strength, while the inner leads and their pitch interval can be nade
narrower, thus naking it possible to |ncaease t he nunber of inner | eads.
Further, when during production the thin'inner |eads attached to the

i nsul at or substrate and the bondi ng pads of the sem -conductor el enent
attached to a die pad are connected by wires, the inner |eads are
reinforceqnmﬁﬁdmgarwulator substrate, thus preventing themfrom becom ng
| oose=during the connection of the wires and facilitating a snooth,

reliabl e connecln owirefbohding wypecof. sehi-condudibort daviveGlccordin mQﬁdﬁﬁhﬁﬁoﬂ&m ce
according to the invention, the inner |leads of fingers on a filmcarrier
are for mednaer lwdstoftthelwdrfmrmm'effmfmed with arthickfess dnefifthrtoonesthird tiee out er

| eads. The_ inner |eads and their pitch interval can thus be nmade narrower,
whi | e mai rihigkness of theouser loads. hThe thickaessinfdhe puteriieadsrmay by maintained; Hus to -
I ncrease the nunber ,of inner |eads, Al so, when the bandin pads of the

seni - cond RIESTVIBE &hair strength, whilecthe inner leads and ﬂleﬁ'PIWHéB @an bemaded to t he
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t he i nsul aﬂat'ﬁo"ée&bé‘f" Mgewqﬂ%fomm g@& -on step, and
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| ead area and 5 I nner S aroun he centre, whose thickness Is one-
fifth to mmnadth,rxthalbiecbhueclimaﬁtmfwﬂbe outer | eads, may then be etched
before fixing the sem -conductor. el enent

In a TAB type of seml-conductor dev1ce accordmg to the invention, the inner

leads of fingers on a film carrier are formed so that they are one-fifth to one-third as
thick as the outer leads. The inner leads and their pitch interval can ihus be made
narrower, while maintaining the strength of the outer léads, -making it possible to
increase the number of inner'leads. Also, when the bonding pads of the semi-conductor
element are connected to the thin inner leads adhered to the insulator substrate during
production, the inner le_adS are reinforc_ed by the insulator substrate and do not move
during the connection step, and ther_efbre the connections to the semi-cohduétor chip can
be effected smoothly and reliably.

Wire bonding type of semi-conductor devices according to the invention may

conveniently be produced by half-etching an inner lead area in the centre of the



on top of the die pad, connecting the bondi ng pads of the sem -conductor

el emrent and the inner |eads by wires, 10 and sealing the sem -conductor
el enent, the insulator substrate, the inner |eads and parts of the outer

| eads in a sealing material. A |large nunber of inner |leads with a narrow
pitch interval can thus be achieved at a | ow cost since the 15 strength
of the inner |eads, which are thinner than the outer leads, is reinforced
by the insulator substrate, and since it is possible to perform

m cro- processing to nake the inner Ieads narrower using conventi onal
etching processes. 20 In andal ternative process, the outer |eads
formed in the area outside the inner |ead area of the |ead frane pl ate may

be forned pressin r ¥ t$e roduc;ign ne, my bﬁ rtened and
| ower pr ocﬁ%ﬂ %b"s?qso §h ejo) afﬁ%’ﬂetﬁ Atfne aﬁ%Pﬁg af® BR§ 25 =
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§e are expl anatory ns || I n roduction process for a
Iead f r amelri¥ex nkeads, aromnad cthe gentre, whose thickness is one-

fifth to one-third the thickness of the outer leads, may
then be etched before fixing the semi-conductor element
on top of the die pad, connecting the bonding pads of

the semi-conductor element and the inner leads by wires,

10 and sealing the semi-conductor element, the insulator
substrate, the inner leads and parts of the outer leads
in a sealing material.

A large number of inner leads with a narrow pitch
interval can thus be achieved at a low cost since the

15 strength of the inner leads, which are thinner than the
outer leads, is reinforced by the insulator substrate,
and since it is possible to perform micro-processing to
make the inner leads narrower using conventional etching
processes.

20 In an alternative process, the outer leads formed
in the area outside the inner lead area of the lead
frame plate may be formed by pressing, whereby the ~
production time may be shortened and lower production
costs may be obtained than when using an etching

25 process.

The invention is described further, by way of
example, with reference to the accompanying drawings, in

which:
Figure 1 is a cross-section through a wire bonding
30 type of semi-conductor device a&cording to the
invention;

Figure 2 is a fragmentary perspective view
showing the principle parts of the semi-conductor



Figures 4a to 4e are explanatory diagranms illustrating another production
process for the sane lead franmes; Figure 5 is a cross-section through a TAB
type of sem -conductor device according to the invention; Figure 6 is a
perspective view, partially cut 10 away, of a prior art wire bonding
type of sem -conductor device; Figure 7 is a fragmentary perspective view
of the principle parts of the sem -conductor device of figure 6; and Figure
8 is a cross-section through a prior art TAB type of sem -conductor device.
Figure 1 is a cross-section through a wire bonding type of sem -conduct or
device according to the invention, andéfigure 2 is a fragnmentary
perspective 20 view show ng the principle parts of the sane sem -
conductor device. The sem -conductor device has a lead frane 21, in the
centr€ of WRVEFSis a die pad 22 adhered to an insulator substrate 25. A

plurality of inngichfrsts ¥B € 3e ) &PplidnLEorydl£pcams ane 21 towards
the centre d the|r 5‘5 are S|t|oned aroun and:E§§§3|te the di e pad
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of 3 pntteh&mqﬁnatmngﬂanqthsnﬂpnOduanaonrpmocessanr;theraaMmess of the
7 lead frames; -
Figure 5 is a cross-section through a TAB type of
semi-conductor device according to the invention;
Y Figure 6 is a perspective view, partially cut
10 away, of a prior art wire bonding type of semi-conductor
device; _ '
Figure 7 is a fragmentary pefspective view of the
principle parts of the semi-conductor device of figure
6; and
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Figure 8 is a cross-section through a prior art
TAB type of semi-conductor device.

Figure 1 is a cross-section through a wire bonding
type of semi-conductor device according to the
invention, and figure 2 is a fragmentary perspective

20 view showing the principle parts of the same semi-
conductor device.
The semi-conductor device has a lead frame 21, in
the centre of which is a die pad 22 adhered to an
insulator substrate 25. A plurality of inner leads 23
-3 . project from the lead frame 21 towards the centre, and
their ends are positioned around and opposite the die
pad at a prescribed distance from the die pad 22. Outer
leads 24 are integral with the inner leads 23, but the
inner leads 23 are thinner than the outer leads 24,
being the same thickness as the die pad 22.

In this embodiment of the invention, the inner
leads 23 are formed to a thickness of 30 pym to 50 pm,'
which is much thinner than the 150 pm thickness of the
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outer leads. Therefore, the wwdth of the ends of the inner leads 23 is 30
pmto 50 pm and their pitch interval is 50 pmto 100 pm A surface 23a of
the ends of the inner leads 23 is silver plated. The die pad 22, parts of
the outer leads 24, and 5 the inner |eads 23 are nmounted on the

I nsul at or substrate 25 and adhered thereto. A sem -conductor elenent 26 is
attached on top of the die pad 22 with adhesive, and bondi ng pads of the
sem - conduct or el enment 26 and correspondi ng i nner |eads 23 are connected
with 10 wires 27. Since the inner |eads 23 are adhered to the insul ator
substrate 25, their strength is reinfbrced, and, when the wires 27 are
connected to the inner |eads 23, the inner |eads 23 do not nove so that the
Wi ring connectiqn can be perforned snDothléhand reliably. 15 The

seni - condPteT diqads,t Iherefareqsthe HAeh R theends pfirthety of the~

inner | eadpnét leadd RITHHEI0 i &SBEhm ) #nd! evéiESppeskage, nade from
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together with t Il nner ]eads_23 e dLe _pad 22 and the
i nsul at or 18HeFVaL 92%,0 0 (40, 190 R o Zﬂ‘rfa?ﬁeigﬁt‘é* Fﬁﬁdgnéﬂ are |eft
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t hé seni - thediomer deads: 23 arelimgunted on | theninswlatorbe i ncreased

because t henitraltd Nl AtindfEa | NEFetE205A 2Pehs-ESHIEEEEO 50 PM to 100

pm by conparison with 250 pmin the prior art, even though, the outer |eads
24 are th&lsment 28,is 2 Erﬂ:p?h%rdh?tP‘éT%%rQ*EPe, packages
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wires 27. Since the inner leads 23 are adhered to the
insulator substrate 25, their strength is reinforced,
and, when the wires 27 are connected to the inner leads
23, the inner leads 23 do not move so that the wiring
connection can be performed smoothly and reliably.

The semi-conductor element 26, that has been
connected to a plurality of the inner leads 23 in this
manner, is sealed in a plastics package, made from an
epoxy resin, together with the inner leads 23, the die
pad 22 and the insulator substrate 25, so that parts of
20 the outer leads 24 are left exposed. Following this,

the outer leads 24 projecting from the package 28 are

bent and their ends are used as terminals, whereby a ~

wiring bonding type of semi-conductor device is

produced.

23 The number of inner leads 23 of the semi-conductor
device according to the invention can be increased

because the pitch interval of the inner leads 23 is

reduced to 50 pm to 100 pm, by comparison with 250 pm in

the prior art, even though the outer leads 24 are the
30 same thickness as in the prior ;rt. Therefore, packages

28, in which the number of pins is increased from 200 in

the case-of the prior art to 400, can be realised for

the wire bonding type of semi-conductor device.
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8 Further, since the ends of the inner |eads 23 can be brought closer to
the sem -conductor elenent 26, the wires 27 can be nmade shorter, thus
preventing them from hangi ng down and preventing edge short-circuiting
between wires 27 when the sem -conductor elenment etc. is sealed in the
package 28. Next, the method for the productiaon of the sem - conductor
device wll be explained with reference to figures 3a to 3e. Figures 3ato
3e show the production process for 10 the lead frane 21 of the wire
bondi ng type of sem - conductor device according to the invention. First, a
square, 150 [err] thick, plate 29 is f&rnmed froma suitable |ead frame
material, such as copper or 4-2 alloy (figure 3a). The insul ator substrate
25, MhICh is made froman 15 i nsulating naterial, such as polyim de,

gl ass’ epoxy and EHERRET, Sinemcthe opds %g thecinner leade 23n€2@ of a

]lgottom gurfw?bf&ugr?@ Pledér tZQo a@;é@éxﬁlfaoxfédﬂeesr%leﬁ@ﬁtl %es eﬁe\gﬂ I nt e
igure 3c, a 0 i nner | ead area S etched in
centre of tH&FR ig QQ% %&% é?mfﬁ%r‘t e’éﬁu?r%%"%‘lné%réQZ 1eM THEOM hsy| at or
substrate &mgldwmaanaeﬂwe\b@ﬁmgcéwb aélwft-t-dilﬁrd:tliliIEind:ead area 30 is
formed in &)réetel ead franme

th t
| ea 24 a W I 1% er‘(lb?fér%ﬁe %'51 ?R’é %V\{'? iﬂﬂurel%'g‘a 3 Oua(ratraa
30 o theIsaniédennatheupndkageTm&n as shown in flgure 3e, etchlng i's

area 30 and the Mot U s e Pite Frodue ok B8 Ol s "3 Lerr]
to 50 [err]condngtor dgxice il e rexplained with reference to
figures 3a to 3e. :
W, Figures 3a to 3e show the productlon process for
10 the lead frame 21 of the wire bonding type of semi-
conductor device according to the invention. First, a
square, 150 pm thick, plate 29 is formed from a suitable
lead frame material,-such'as copper or 4-2 alloy (figure
3a). The insulator substrate 25, which is made from an
insulating material, such as polyimide, glass epoxy and
ceramic, is adhered ﬁith an adhesive to the centre of a
bottom surface of the plate 29 as shown in figure 3b.
Next, as shown in figure 3c, a 30 pm to 50 pm thick
inner lead area 30 is half?etched in the centre of the
20 top surface of the lead frame plate 29. The insulator
_ substrate 25 can alternatively be attached after the
~ inner lead area 30 is formed in the lead frame plate 29.
Next, as shown in figure 3d, the outer leads 24
are etched in a peripheral area outside the inner lead
25 area 30 of the lead frame plate 29. Then, as shown in
figure 3e, etching is again performed to form both the
die pad 22 in the centre of the inner lead area 30 and
the inner leads 23 around the centre to a thickness of
30 ym to 50 pm. In this way, the lead frame 21 is
30 formed with both outer leads and inner leads and the
insulator plate 25 attached to it and with the inner
leads one-fifth to one-third as thick as the outer
leads.



30 formed wth both outer | eads and inner |eads and the insulator plate
25 attached to it and with the inner |eads one-fifth to one-third as thick
as the outer |eads. 9 By naking the inner |eads 23 thinner than the
outer leads and by reinforcing the inner |leads 23 with the insul ator
substrate as described above, it becones possible to perform

m cr o- processi ng using conventional etching processes, in such a way as to
make the inner 5 | eads 23 narrower and to achieve a | arge nunber of

i nner | eads 23 w thout increased cost. The sem -conductor elenent 26 is
subsequent|ly adhered to the top of tlee die pad 22 on the lead frane 21, the
bondi ng pads of the sem -conductor elenment 26 10 and the inner |eads 23
are connected by the wires 27 and the sem -conductor el enment 26, the )
i nsul at Ior subst Byt maRingt lthei inper dsdds?23athinners tdhan theut er | eads™24
are seal e t c e tedly i i IS an
epoxy resgﬁ#&fhggggg er Pegég rggﬂ?gtr’ &%5’? mpctﬁ%%ﬁ%ﬁezspgggge 28 are

t hen bent thedinsudasor: substxiase meldmrtmdma&p%ndm&qw%f sem -

conduct or I | $a4P ' wEINY ti
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producti on ti nmeThed semi+conductior aslement 26 is subsequently

adhered to the top of the die pad 22 on the lead frame

21, the bonding pads of the semi-conductor element 26 ~’
and the inner leads 23 are connected by the wires 27 and
the semi-conductor element 26, the insulator substrate
25, the inner leads 23 and parts of the outer leads 24
are sealed in the package 28 made from a sealing
material, which is an epoxy resin. The outer leads 24
15 projecting from the package 28 are then bent and used as

10

terminals, whereby the wire bonding type of semi-
conductor device is produced.
Figures 4a to 4e show another production process
for the lead frame 21 of the wire bonding type of semi-
20 conductor device, the main difference relative to the
production process shown in figures 3a to 3e being that
the outer leads 24 are not etched in the area outside
the inner lead area 30 of the lead frame plate 29, but
rather they are formed by pressing. The pressing
25 process shortens production time and reduces costs as
compared with the etching proceés.
Figure 5 is a cross-section through a TAB type of
semi-conductor device according to another embodiment of
the invention. 1In this embodiment, inner leads 42 of a
30 lead frame 41 are formed to a thickness of 30 um to
50 pm, which is much thinner than a 150 pym thickness of
outer leads 43. Therefore, the ends of the inner leads
42 become 30 pm to 50 pm wide, and the pitch interval of



conpared with the etching process. Figure 5 is a cross-section through a
TAB type of sem -conductor device according to anot her enbodi nent of the
invention. In this enbodinment, inner |eads 42 of a 30 lead frame 41 are
formed to a thickness of 30 pmto 50 pm which is nuch thinner than a 150
[err] thickness of outer |eads 43. Therefore, the ends of the inner |eads
42 becone 30 pmto 50 pmw de, and the pitch interval of 10 the inner

| eads 42 is 50 pmto 100 pm The inner |eads 42 and parts of the outer

| eads 43 are nounted on and adhered to an insul ator substrate 44. Each of
the inner leads 42 of the lead frame 440is connected to a corresponding
bondi ng pad of the sem -conductor elenent 26. And the sem -conduct or

el.emert 26, .t he insulato str nner ads, 42 a rts of the
out er’| eadPE3 LINETS e}:ﬁaé{? Aflgj 3’%93 %%‘%ﬂe}n\'?o %oW?%nf‘?fp Fhe outer
leads 43 pd@ earnd partsof Hﬂlqaamklzge Yeads et Hearte anslntsexd! oy amd i nal s,

\é\/ne(ranr eggnénc or ﬁl ce, c}fhe ﬂc@nﬁ%? %ﬁgv:%ﬁ%}#s‘?eaﬂ@%? '?hteh: Zad

frame 41 | deedduddd off dheSeadn framencd b eonnected it art to 50 pmto -
igol prf} h\gh Eﬁfé@&dﬁﬁ@%ﬁ@ %&L&frtﬁé%ffc&ﬁucmf edPdmeént he sane

t Hus maki ng_it pOSSIb|e to_ I ncreasg e nunber of

i nnegr1 | ead®6s2 ARG ithe iSemisrCOrEiuGhRr slanept AP el &% th an
I ncr eased HuFMtirate [H4)S. trf& ﬂﬁ’féﬁ‘ Tesisaboy eand fparwaif | ereglowter he | ead
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resin. The outer leads 43 projecting from the package

45 are bent and used as terminals, whereby the TAB type
10 of semi-conductor device is produced. '

In this semi-conductor device, the pitch 1nterva1 _
of the inner leads 42 of the lead frame 41 is reduced
from 250 pym in the case of the prior art to 50 um to
100 uym, while the thickness of the outer leads 43

15 remains the same as in the prior art, thus making it
possible to increase the number of inner leads 42 and
realise a TAB type of semi-conductor device with an
increased number of plns.

As described above, the inner leads of the lead

20 frame in the wire bonding type of semi-conductor device
according to the invention are formed to be one-fifth to

- ' one-third as thick as the outer leads, while the _
thickness of the outer leads is kept the same as in the
prior art and their strength is maintained. Therefore,

25 the inner leads and their pitch interval can be made
narrower and the number of inner leads can be increased
for realising a package with many pins.

Further, by bringing the ends of the inner leads
- closer to the semi-conductor element, the wires in a
30 wire bonding type of. semi-conductor device can be made
" shorter, thus preventing sag in the wires and avoiding
edge short-circuiting during sealing. Also, during
connection of the thin inner leéds adhered to the



one-third as thick as the outer |eads, while the thickness of the outer

| eads is kept the sanme as in the prior art and their strength is

mai nt ai ned. Therefore, 25 the inner |eads and their pitch interval can
be made narrower and the nunber of inner |eads can be increased for
realising a package with many pins. Further, by bringing the ends of the

I nner | eads closer to the sem -conductor elenent, the wires in a 30 Wre
bondi ng type of sem -conductor device can be made shorter, thus preventing
sag in the wires and avoi ding edge short-circuiting during sealing. Also,
during connection of the thin inner |®hds adhered to the I nsul at or
substrate and the bondi ng pads of the sem - conductor el enent adhered on

top of the die pad with w , the | d ' d.by the -
| Ul at or MBSRT: SUPRETR TR 9 She onaFoR, RAUR BF ERBSSBRLT i {ar i now

3"Dpth Eﬂ“&ﬁ?ﬁddﬂ&f*éléﬁﬁﬁtiiyhééeghcn5top ofWthesdiéhpadewithonduct or .
evice of the invention may, be.produced, b chi.ng | | ead area -
in the certiresy éﬁﬁa ek u ?ﬁgg %fetﬁginagé%gaﬁg ghgt%ﬂgghﬁggg a
trlcknesssuhsﬁﬁdtéutwhtmh-phévdnthethemcfnemsmOVinge thus |ead frane
plate. This f r hQg ' aher bstrate to the
ceptre ofEﬁﬁ#ﬁ%ﬁéﬁ%ﬁ%d@@%@ghg%ﬁ hgégggéigrgégﬁgFg?gb g? 62 ore adhering

t he i nsul atioressubstrate to the centre of the bottom surface of the | ead

frame plate. Nexg e {Eggﬁﬁﬁcﬁbf @bvied 47 the ifvehtiadnhcmagube de the

contre of RTRMUGRR DY cablfr eECRIRE, AR LARER AMAG: SFERULMtBANG the cont 1o
whose t hi cidipefe | 6f kel tbphshpfaee- bfi tHet lead frame plate to have
a thickness one-fifth to one-third the thickness of the
lead frame plate. This may be effected after adhering
the insulator substrate to the centre of the bottom
surface of the lead frame plate, or before adhering the
insulator substrate to the centre of the bottom surface
of the lead frame plate. Next, outer leads are etched
15 in the area outside the inner lead area of the lead
frame plate, and the die pad is etched in the centre of
the inner lead area together with inner leads around the
centre whose thickness is one-fifth to one-third the
thickness of the outer leads. Therefore, the strength
20 of the inner leads, which are thinner than the outer
leads, can be reinforced by the insulator substrate, and

10

it becomes possible to perform micro-processing by a ~
conventional etching process to make the inner leads
narrover, whereby a large number of inner leads can be

25 achieved without great cost. Further, by forming the
outer leads in the area outside the inner lead area of
the lead frame plate by pressing, production time may be
shortened and production costs may be lower than by
using an etching process.

30 In the TAB type of semi-cénductor device according
to the invention, the inner leads of the fingers on the
film carrier are formed to be one-fifth to one-third as
thick as ‘the outer leads, and therefore the inner leads



t hi ckness of the outer |eads. Therefore, the strength 20 of the inner

| eads, which are thinner than the outer |eads, can be reinforced by the

i nsul ator substrate, and it becones possible to perform m cro-processing by

a conventional etching process to nake the inner |eads narrower, whereby a

| arge nunber of inner |eads can be 25 achi eved wi t hout great cost.

Further, by formng the outer leads in the area outside the inner |ead area

of the lead franme plate by pressing, production time may be shortened and

production costs may be | ower than by using an etching process. 30

In the TAB type of semi-conductor devik® according to the invention, the,

i nner | eads of the fingers on the f|In1carr|er are formed to be one-fifth

to onevthlrd a i C. t he out.er ads, . therefor i nner | eads

13 Gan be | el e, oy 1, K v ket edf A0S o The

case of t he:nirclorasarztn e rodisd ofhithe t;hewr sarterajtdl maintsainings possible

to i ncreas rval of the

i nner Ieadg'ha?ﬁ% rlir)g%ﬂthge ?}ggsc’k%td */éjﬁéseé&nﬁ}%?té wég&m%gt he bondi ng

pads of thenmémr cofhdinner lsadshy aredusing cthel mt@cti!ytemaheot‘ hin inner

| eads adhergd forced by
i S”até}.%é}e 14 A ' A Pide é%é}fﬁ‘é wdtlman? paug

t he nsulator reventlng t he novi ng during the

connect i on A% .f hen tthe rhj’ ng padsQf the isemiscntictdBn to the
sem - condu@lement Arel Totthetfted directly to the thin inner leads

adhered to the insulator substrate, the inner leads are

reinforced by the insulator substrate thus preventing

them from moving during the connection and facilitating
10, smooth, reliable connection to the semi-conductor chip.
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13 CLAIMS 1. A sem -conductor device conprising a | ead frame having
integrally formed i nner and outer |eads, wherein the thickness of the depth
of the inner leads is one-fifth to one- third the thickness of the depth of
the outer |eads, an insulator substrate to which the inner |eads and parts
of the outer |eads are adhered, a sem -conductor el enent connected to the

I nner | eads, and a package in which thi sem - conductor elenent, the

i nsul at or substrate, the inner |eads a é parts of the outer |eads are

seal ed. 2. A devi ce as clai nmed iggﬁbgﬁﬂal of the wire bonding type
including a die pad, which is adher e insul ator substrate and on

whi ch the sem -conductor elenent is fixed, and wires connecti ng bondi ng
pads of the seni-conductor element to the inner |eads. 3. A devi ce as

claimed jgn cl tihe | nnerwgeﬁwdmiwfmm nggg Oreneddifiera ™ he_‘ |

t hi ckness of A device as clained 1n cIa|m1 of the

TAB t ypeahdotifer fad$ Ovherein madﬁclai‘esg Ofthe Aepthcotie riner 1sale isdrie-fiftle ts onerect ed -

directly to the i nner | eads. 5. A nmet hod of producing a sem -conduct or

device i ﬂﬁi‘deiertmcldms%f&inep’th ofithercuts leanls] axs inisalator substrdte to which the | ead
franme plate, half-etching an inner lead area in an inner region of the |ead

frame pl idner leads ahdiparts of thieiouterdeards iace: adhesed; acsemifconductorglement; ognedied
t hi ckness of the lead frame plate, formng outer |eads outsi desahe i nner

| ead ar e therioherrlgads, and apeckage in whichuthe semi-gondustar element cthe dn
t hi ckness of the depth, of the I nner Ieadsmgus forjmed being one-fifth to

one-t hi ré“bmt%lﬁh%m%m ads, connecting a
T i A
fs'; :ﬁe of I é@“@} ﬁaﬂm &%’é‘%!ﬁﬁ% Pﬁﬁ%@ (ﬁiﬂﬂacp ge%in?ﬂdw ’F’%"Ws a

any of IOcI al %WMW&%@QE@S @Fﬁnﬁoﬁg@%ﬁﬁm W the inic?™

3. A device as claimed in claim 2 in which the thickness of the die pad is the same
as the thickness of the inner leads.

4. A device as claimed in claim 1 of the TAB type in which bonding pads of the
semi-conductor element are connected directly to the inner leads.

5. A method of producing a semi-conductor device including the steps of adhering
an insulator substrate on a lead frame plate, half-etching an inner lead area in an inner
region of the lead frame plate, so that its thickness becomes one-fifth to one-third the
thickness of the lead frame plate, forming outer leads outside the inner lead area, etching
the inner lead area to produce inner leads, the thickness of the depth of the inner leads
thus formed being one-fifth to one-third the thickness of the depth of the outer leads,
connecting a semi-conductor element to the inner leads, and sealing the semi-conductor
element, the insulator substrate, the inner leads and part of the outer leads in a package.



outer |eads conprises an etching step. 8. A nethod as clainmed in any of
claine 5 to 6 in which the step of form ng the outer | eads conprises a
pressing step. 9. A nmethod as clainmed in any of clains 5 to 8 further
conprising the step of etching a die pad in the centre of the inner |ead
area. 10. A sem -conductor device substantially as herein particularly
described with reference to and as iIIuségated in Figures 1 and 2, or
Figures 1 and 2 when nodified by Figure o, of the acconmpanying draw ngs.

11. A nmet hod of producing a sem -conductor device substantially as herein
particularly described with reference to and as illustrated in Figure 3 or

Figure 4 of the ' B ; : ' am@}ﬁ#%ﬂn}d}gy :
co_rrp’r“i,-:;fsi ngéi nne?q{liée\tggas)%mhose t %ﬂgﬁg?’glcgr%é??ﬁﬂ to ofe-thir %&ﬂgnng
thi ckness e insufatGrdubbtrate 86! thel 18acPfrhma Pldté afidr thé sieh Of hal-eidhingle same

1hickness as the inner leads in the | ead frane, an insulator substrate to
whi ch is &flher ed réthodlasclaimikd inany oficldife 5aut6cin witioktheasieh dfforminpethel eads,
a sem -conductor elenent fixed on top of the die pad, wires connecting the
bondi ng panigerdeadstcontprises awetdhingstepel enent and t he i nner |eads, and a
package in which is seal ed the sem -conductor elenent, the insul ator

subst r at e, 8.par tAgnethodapelaimed inany of cliims § to Grinrwhieh the. stepsof forming the

sem - conduct or, devi ce conprising inner |eads and outer leads in the fingers
of a fil mQUiET EIS COMPIISEHa PRESSIBE SWP- t he depth of the inner |eads being

neul at or SubstAdahidas fizied 8 o5 o8 cBmp S SRrHLARILTg BENSRAL ( ne

ar o connocHlfE 8 BB TR Sufh AR R lBallay 11wk oh 1 < sealed the
and tho 1 ey °1/ SeftEBlduplct Bebds Vel O B pariBliei D ickeed WY | HLC
ho. contr o onrecpes AR HsRied By Fistiesl alf; oPERIIID 8112 UAER iRfedoye 17
t hi ckness FiguR'§;-dfithé ﬂcdoﬁ,paﬂﬁng a}mngge. t hi ckness of the lead frame

material plate after adhering the insulator substrate to the centre of the

bot t om surflace Amethsl bfpradicinga semi-edriduktopldaviee substdnyiallyl ashereih t he
i nsul at or sulgstrate to the centre of the bottom surface of the |ead frane
mat eri al pasticularly describedwith reference toeand assitlustrated in Figure 3 or Figure 4 of the

accompanying drawings.

12. A semi-conductor device comprising inner leads whose thickness is one-fifth to
one-third the thickness of the outer leads in a lead frame, a die pad of the same thickness
as the inner leads in the lead frame, an insulator substrate to which is adhered the die
U pad, part of the outer leads and the inner leads, a semi-conductor element fixed on top of
the die pad, wires connecting the bonding pads of the semi-conductor element and the
inner leads, and a package in which is sealed the semi-conductor element, the insulator
substrate, part of the outer leads and the inner leads. '
13. A semi-conductor device comprising inner leads and outer leads in the fingers of
- a film carrier, the thickness of the depth of the inner leads being one-fifth to one-third
the thickness of depth of the outer leads, an insulator substrate to which is adhered part
of the outer leads of the fingers and the inner leads, a:.semi-conductor element whose
bonding pads are connected to the inner leads, and a package in which is sealed the semi-
conductor element, the insulator subsfrate, part of the outer leads and the inner leads.
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area in the top surface of the lead frame material plate, then etching
outer leads in the area outside the inner |lead area of the |lead frane
material plate, etching die pads in the centre of the inner |ead area and
i nner | eads around the centre whose thickness is one- fifth to one-third
the thickness of the outer |eads, fixing the sem -conductor elenent on top
of the die pad, connecting the die pad f the sem -conductor el enent and
the inner leads with wires, and sealin the sem - conduct or el enent,

i nsul ator substrate, part of the outer |l eads and the inner leads in a
sealing material. 15. A sem -conductor device production met hod t hat

produces gem -£Quriled Y’Wﬁﬁﬁ“ rfathodl that wiggd i n the
centre of the top surface o ﬁrane materi a pI ate ose thickness |

is one- fldebiee&a¥m=dt&m dari fiet [vad ARQSIA the cérlie SRS tp SUFRCEOF tid RRhd P! ale”

after adhering

area outside the inner |ead area of the lead frame material plate together
wi t h t he frame material platsaftertadhering therinsuliter substraterto theecentnetof dhebottém i nner

he i nsulator substrate to the centre of the bottom surface
of the | efpdiné manezialvplace whoserthitknesstisorne-fifthth oge-third:thel thivkness of thelead ng t he -

| ead area and i nner | eads around the centre whose thickness if one-fifth to

one- t hi r csurface ofthelleaskframe material plate, ordyyadhering thejinswlator substrata\outhe or
el enent on top_of the die _pad, connecting the bondlg ads of the sem -

conduct orceatre Rf the bottom ntrfacm&thq mmetmamale@a

sem - conduct pr . el enen l.at or suh trate of the ter .|l eads
2nd 1 ho. (AN 8 108 Sythicg of he EAd FRine thmz;outerlea%izun the

area outside the inner lead area of the lead frame material plate, etching die pads in the
centre of the inner lead area and inner leads around the centre whose thickness is one-
fifth to one-third the thickness of the outer leads, fixing the semi-conductor element on
top of the die pad, connecting the die pads of the semi-conductor element and the inner
leads with wires, and sealing the semi-conductor element, insulator substrate, part of the
outer leads and the inner leads in a sealing material.

15. A semi-conductor device production method that produces semi-conductor
devices by half-etching an inner lead area in the centre of the top surface of the lead
frame material plate whose thickness is one-fifth to one-third the thickness of the lead
frame material plate after adhering the insulator substrate to the centre of the bottom
surface of the lead frame material plate, then forming outer leads by pressing the area
outside the inner lead area of the lead frame material plate together with the insulator
substrate, etching die pads in the centre of the inner lead area and inner leads around the
centre whose thickness if one-fifth to one-third the thickness of the outer leads, fixing the
semi-conductor element on top of the die pad, connecting the bonding pads of the semi-
conductor element and the inner leads with wires, and sealing the semi-conductor
elerhent, the insulator substrate, part of the outer leads and the inner leads in a sealing
material,
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