"A MJULTI PLE FRAME". The present invention relates to a nultiple
suitable for use with e.g. a sem conductor device of the Vj}r%pggﬁ g@
type. In general, a sem conductor device of the 5 type ifcluding a carrier
packagg cal led a chip carrier can be conpletely installed merely by placing
it d|r€&éjy on a circuit board for installation and connecting the wiring ¢ .
termn of the circuit board with the external connection termnals of
the 10 seni conductor device. Therefore, the sem conductor device of the
specified type is effective to facilitate the installing job and enabl es

t he whol e apparatus in which the sen ganscdgr s[d@wisee is built to be made
thin, and so the demand tends to increase nore and 15 nore. Most of
prior-art sem conductor devices of this type enploy a carrier package of
ceram c as shown in Fi gurtee Jpréurst carveargriopaciedgeet ke eomsiriplied and
used as stated below A recess 3 20 is forned in the upper surface of a
carrier base 2fmmm%r§¢s 4Qk¢nxpﬁﬁu&§uwmﬁh:eb¢ @ gerdRerguesArphsEess. A

sen conduct or e%e E JJl let) 4 |s fastened on the i nner bottom
surface of the carrler package typ

In general, a semiconductor device of the
5 type including a carrier package called a chip carrier
can be completely installed merely by placing it
~
directly on a circuit board for installation and \
connecting the wiring terminals of the circuit board
with the external connection terminals of the
10 semiconductor device. Therefore, the semiconductor
device of the specified type is effective to facilitate
the installing job and enables the whole apparatus in
which the semiconductor device is built to be made
thin, and so the demand tends to increase more and
15 mor=.
Most of prior-art semiccnductor devices
of this type employ a carrier package of ceramic as
shown in Figure 1. This carrier package 1 is
constructed and used as stated below. A recess 3
20 is Zormed in the upper surface of a carrier base 2
which is formed of ceramic by, e.g. the green

process. A s2miconductor element



the recess 3. Leads 6, each of which consists of an inner |lead for
connection-with the pellet and an outer |ead for external connection, are
formed by- such an 5 expedient as netallzing in a manner to extend fromthe
perimeter of the recess 3 to the rear surface of the base. After the /'*_
pellet 4 and the leads 6 are electrically connected by wires 7, the N
resultant structure is encapsul ated by a cap-8 of netal or ceramc. 10

Wth this package, however, since there is a limtation to reduction in the
thi ckness of the green ceramic, reduction in the thickness of the_ base 2
formed by the {pedigit) dn iichdiesdfenied gat thgl RpneirnPeédc whFERZFBris an
obstacle to nmaki ng the whol e packa%g thin. Mreoyer, since the 15green
process ref err By tFHH e i ndieddSs Praffcdt fs Yhad 68R5a8eSof tAR materi al
cost of the ceramc,,the entire package i.g,expensive. Further, the ceramc
has a greatly W er e éectgoéf ﬁoélinc?ﬁtctlg twﬁzcrhrré%ee%ﬁégigitoﬁn%r 815n éE prg‘l nt ed
circuit 20 boaj fe :gg?. 0 Ligd Q. e n-aieh bs usually
used as a boarag?%r“fﬁzﬁg% al 'ﬁoﬁ%%&%&f@r’e%r&§#ﬁ§ (t:)ér 5%1"0 %2ckage is
directly Se‘%rggn@di@e&@rh&e%eﬁc@.ﬂlQiim% AY i edneidicWiot ek@and ©fcmhis type, a
stress attributed to the difference of the coefficients of 25 thernal
expansi on devetppspdeinessr tdfe tpackagesand ttdee the r&@ar surface cf

)~
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the tase. After the pelliet 4 and the leads 6 are elsciric y

ed

cr

connected bty wires 7, the resultant structure is encapsuls
ty a cap 5 of metal or ceramic.
10 ¥ith this package, however, since there is a limitalion

duczicn

t3 reduction in the thickness of the green cerazic,
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n the thickness of thg base 2 formed by tke lazminati
thereof is naturally limited, which forms an otstacle
to méking the whole package thin. Moreover, since the

15 green process referred to above includes many steps, and
because of the material cost of the ceramic, the entire
package is expensive.

Further, the ceramic has a greatly different

coefficient of thermal expansion from a printed circuilit

20 board of a glass epoxy material or the like, which is
usually used as a board for installation. Therefore,
vhen the ceramic package is directly secured and connectead
to the printed circuit board of this type, a stress
attributed to the difference of the coefficients of

25 thermal expansion develops between the package and tie



printed circuit board with a change in tenperature, and the connection is
sonet i mes danmaged. Moreover, such ceram c packages are manufactured
indeLduaIIy one by one. It is 5 therefore difficult to performfully
automatically the operations of fastening the pellet 4 onto the base 2,
bondisng the wires 7, fastening the cap 8 etc. Another disadvantage is that
t he di mensi ons of the packages manufactured individually are 10 liable to
errors, which render the automation nore difficult. The present invention
provides a nmultiple frame conprising: an oblong substrate of glass epoxy,

gl ass 15 phenol%%%%éggiﬂgpﬁg%g%% p@g@glapok %g%g?n0£e§é%g§g§§g, a plurality

of bases bein8r strate, the strface of €each base

having a receggat fRL €idhinde Pl ald bnk imBaehakhggds. on each base 20
surroundi ng each recess; a plurality of outer |leads on a rear surface of

each base; and a pl uralmdyedferc oIt ice@apott baokayds cirext end al ong a
t hrough-hole fornmed in each 25 base and which connect the inner |eads and
the outer |eamsnufactured individually one by one. It is
5 therefore difficult to perform fully automatically
the operations of fastening the peilet 4 onto the
base 2, bonding the wires 7, fastening the cap 8
etc. Another disadvantage is that the dimensions
of the packages manufactured individually are
10 liable to errors, which render the automation
more difficult.
The present invention provides a multiple
frame comprising:
an oblong substrate of glass epoxy, glass
15 phenol, triazine, paper phenol polyimide or polyester,
a plurality of bases being formed in the substrate,
the front surface of each base having a recess
therein;
a plurality of inner leads on each base
20 surrounding each recess;
a plurality of cuter leads on a rear surface
of each base;
and a plurality of connective portions
which extend along a through-hole formed in each
25 base and which connect the inner leads and the outer

leads.



-4- Enbodinents of the invention will now be described with reference to

t he accorrpanyl ng drawi ngs, in which:- Fig. 1 is a perspective view
partially 5 in section, showing a prior-art sem conductor device of the
carrier package type; Fig. 2(A) is a perspective view, partly in secti on -
of a sem conductor device including part of a nultiple frame 10 while Fig.
2(B) is a rear perspective Vview of the segiconductor device shown in Fig.
2(A); Figs. 3(A - 3(l), Fig. 4 and Fig. 5 are diagrans show ng different
stages of a nethod of producing the sem conductor device shown in 15 Figs.
2(A) and 2(B), in which Fi gEmb3@fhenBéBpf Bh&)inBéMYioB(WI11andw3(H) are
front perspective views, Fig. 3(C) is a sectional view and Figs. 3(E) and
3(1) are rear persbﬁeéteisveibieémitﬁi pefdresce perspeddammpamingf an

enbodi ment of a nmultiple 20 frame according to the present invention, and
Fig. 5is a secti G5aWiPA&w $RotPhEDE ne state in which the assenbly is
conpleted. Fig. 6 is a sect konal ,View o sem - conduct or device which may

be fabricated using a 25 muftfple f?a?repﬁﬁi?ﬁﬁ?’n‘be {6 ThPtdeddy i nventi on.

5 in section, showing a prior-art semiconductor
device of the carrier package type;

Fig. 2(A) is a perspective view, partly
in section, of a semiconductor device including
part of a multiple frame

10 while Fig. 2(B) is a rear perspective view of
the semiconductor device shown in Fig. 2(Aa);

Figs. 3(A) - 3(I), Fig. 4 and Fig. 5
are diagrams showing different stages of a method
of producing the semiconductor device shown in

15 Figs. 2(A) and 2(B), in which Figs. 3(a), 3(B),
3(D), 3(F), 3(G) and 3(H) are front perspective
views, Fig. 3(C) is a sectional view and Figs. 3(E)
and 3(I) are rear perspective views, Fig. 4 is a
perspective view of an embodiment of a multiple

20 frame according to the present invention, and
Fig. 5 is a sectional view showing the state
in which the assembly is completed.

"Fig. 6 is a sectional view of a semi-
conductor device which may be fabricated using a

25 multiple frame according to the present invention.



-5- Fig. 7 is a sectional view of another sem conductor device which may be
fabricated using a nmnultiple frame according to the present invention while
Fig.. 8 is a rear perspective view of the sem conductor 5 device shown in
Figf 7.. Referring first to Figs. 2(A) and 2(B), which show fragnentary
perspedétive views of a sem conductor deyice 10, nuneral 11 designates a
base which is nmade of a glass epoxy 10 plate (glass fibers filled with an™
epoxy resin). The kink usually used as a printed circuit board can be
utilized for the gl ass epoxy plate. Conductive |ayers fornmed on both the
surfaces of the circuit Higard asealSeettbdmal asiaw |df aatdeeri bed later, to
forminner |leads 12 and outer |eads 13, and these inner and outer |eads are
connect ed by c¥RMeNAKEteaT deyasel1¥hieh npaly e thabninateghuisdne sechni que,

whereby | eads 15 are faorned. A square recess 20 16 is formed central ly of
t he upper surf%&%?%ﬁlﬁI§§aH§s€°f?g§§“8uf?iYﬁfcﬁrqqﬁ9qiHﬂ?Fnéﬁ&“aWhlle

sem conduct or I-ezj.f.nPBntis( Rell.gt) p%lsbéctive view of the semiconductor

5 device shown in Fig. 7.

Referring first to Figs. 2(A) and
2(B), which show fragmentary perspective views
of a semiconductor device 10, numeral 11
designates a base which is made of a glass epoxy
10 plate (glass fibers filled with an epoxy
resin). The kink usually used as a printed
circuit board can be utilized for the glass
epoxy plate. Conductive layers formed on
both the surfaces of the circuit board are
15 gtched as will be described later, to form
inner leads 12 and outer leads 13, and these
inner and outer leads are connected by connective
portions 14 formed by the through-hole technique, e
whereby leads 15 are formed. A square recess
20 16 is formed centrally of the upper surface
of the base 11 by cutting or the like,

and a semiconductor element (pellet) 17 is



-6 fixed on the inner bottomsurface of the recess by a binder or the-like.: —=
The electroede pads of the pellet 17 and the aforenentioned inner |eads 12
are connected by wires 18. Thereafter, the 5 pellet 17, wires 18 and inner.
| eads 12 are covered with a resin 19 supplled onto the base 11 by such a/<;ﬂ,
techni que as potting, whereby they are encapsulated. In the |eads 15, at‘..—

| east the inner |leads 12 and the outer |eads 13 10 are plated with gold so

as to facilitate soldering at the connection of the wires 18 and the
installation of the-sem conductor deviees - -7 - The exposed parts of the

| eads (except the wire conding parts thereof) on the upper surface of the
base 11 may well be coated in advance with a resin 20 for protection. As
shown in Figure Xiged ﬂ%@@nﬂéﬁﬁﬁué?bﬁowwﬁ@cﬁ cdndiheucesdssas above
described is plaged wiith jts reaéﬁsgrface faci ng down, on conductive

patterns 22 whic a@ehFﬁﬁﬁ§d°6n Hef nar$Pors insdoder 888 Béard 21 made
of, e. g., glass.ﬁﬂpg% tltghqsgnghgggla ;g%%ig r}eteflt%%gl}:g&tz%[[_:‘gad|rectly

connected to the T6s vel'y correspon es 22 by a
brazing material 1U@Ered%onnected by wires 18. Thereafter, the

N

5 pellet 17, wires 18 and inner leads 12 are
covered with a resin 19 supplied onto the
base 11 by such a technique as potting, whereby
they are encapsulated. In the leads 15, at
least the inner leads 12 and the outer leads 13
10 are plated with gold so as to facilitate
soldering at the connection of the wires 18

and the installation of the semiconductor

device.



a solder. Then, the installaticn is finished. Now, the nmethod of producing
t‘he- sem’ conduct or device of the above construction will be described with
reference to Figures 3(A) - 3(1), Figure 4 and Figure 5. 15 First, as
showh in Figure 3(A), a substrate 26 is prepared in which conductive copper
foil layers 24 and 25 are respectively formed on the front and rear
surfaces (upper and | ower surfaces) of §7glass epoxy plate 23. In this
case, since a plurality of (five) 20packages are usually fornmed in nultiple
fashion and _at the sane tine, an elongate substrate is used as the
substrate 28he| gXpREefoPrbFngl the HBRRDA PR odtid i OHF %i 997 b ddescri bed

wth stress_| aid a_singl e package. Subsequently, as sho in Figure
3(B), verti ®&FF§ ggeESHé?r%fiE et%?%%gh§%5f% € }i?P%é%ﬁﬁbgg'€bWresponding
-8- to the | eads, 15 crmed Jin _a nmanper .to exte Long_the outer edge
of the packgggng%ocgégférﬁ@ﬂagﬁénfﬁ VﬁggeapBSF%Pogg gﬁgt CEUbstYhte 26

whi ch can be conggCLggii 14 Fhgyteadesls 1 beed idtRthctds Shawe in Fi gure
3(c), 5 a copper plating |ayer 28 which provi des the connecting portion 14

i's formed byogkeettokasasphbéiogdesc ribed i tesl peed piermlisurdeage of each
t hrough-hole 27, in such a manner that the respective copper foils 24 and
25 of the uppefaaadfbones sorfaces berdwetktectaitatily <2 wnhich

are formed on an ordinary printed circuit board 21 meade

of, e. g., glass epoxy or glass phenol. The outer lezds

13 are directly connected to the respectively correspondirng

10 pattern electrodes 22 by a brazing material suchk as
a solder., Then, the installaticn is finished.

Now, the method of producing the semiconductor

1]

device of the above constructicn will be described with
reference to Figures 3(A) - 3(I), Figure L and Figure 3.
15 First, as shown in Figure 3(A), a substrate 26 is
trepared in which conductive copper foil layers 24
and 25 are respectively formed on tne front and rear
surfaces (upper and lower surfaces) of a glass epoxy
plate 23. In this case, since a plurality of (five)
20 packages are usually formed in multiple fashion and
a2t the same time, an elongate substrate is used as the
substrate 26. In the followirg, the method of production
#ill be described with stress laid on a single rackage.
Subsecuently, as shovn in Figure 3(B), vertically

25 venetrating through-holes 27 in a number corresponding



10 connected t hrough the copper plating |ayer 28. Thereafter, as shown
in Figurés 3(D) and 3(E), the respective copper foils 24 and 25 on the. =~
upper and | ower surfaces of the substrate 26 are photoetched to fornﬂfhéj
plurality of inner .leads 12 and outer |eads 13 which are independent ‘15_of
one anot her. Needl ess to say, the photoetching is such that the copper is
etched by utilizing a photoresist pattern filmwhich has been forned by the
formation of a photo resist film the expo§§Fe of the filmthrough a mask
pattern and the devel oping of the exposed film 20 In the etching step, the
i nner | eads 12'9n*R%hel $3Ghtl RRT oL M s e FEn nieTd dfe B sn ok LoRe

anot her, where the, outer |eads .13 are for in such a manner. that the
respective | eag@e AR ee_c‘{gr‘? c°z’|d|';}‘*’c&??o°§ﬁ6%§eic{r? g’r? ST ARGUES de t he
parts extendin ; e t.he pac . An addition, .the
outer |eads of %ﬁ%@%%gﬁ%%ne%%ve&goaﬁ?g%s %?g’lhﬁ%ﬁel’;@ n%‘&;tc@&nﬁy i
connecting |ingstR9%nd\S] dad et tyg e # LIV I, 1839 cl2 oake <)

connected to the correspondi ng outer |'eads 13 thrcugh the cofper plating

| ayers 28 i3 thecopperightdiims Payed 2Rnghibg ﬁ%ﬁ%ﬁ%lcﬁg}%ﬁgn&rﬂeeﬁo

be constructed of the inner leads 12, the through-ho
leads 13. In thPstéoat 34 howEuemedaby éhecteatiesd S i fPect ed toget her
owi ng to the connecting lines 29
the inner peripheral surface of each through-hole 27,
in such a mahner that the respective copper foils 24
and 25 of the upper and lower surfaces become electriczlly
10 connected through the copper plating layer 28. . Thereafter,
as shown in Figures 3(D) and 3(E), the respective copper
folls 24 and 25 on the upper‘and lower surfaces of the
substrate 26 are photoetched to form the plurality of
inner leads 12 and outer leads 13 which are independent
15 of one another. Needless to say, the photoetching is
such that the copper is etched by utilizing a photoresist
pattern film which has been formed'by the formation
¢f a photo resist film, the exposure of the film throusgh
a mask pattern and the developing of the exposed film.
20 In the etching step, the inner leads 12 on the front-
surface have shapes independent 6f one another, whereas
the outer leads 13 are formed in such a manner that the
respective leads are electrically conductive in an area

13A outside the parts extending along the outer edge

25 of the package. 1In addition, the outer leads of the



and.to the configuration of the outer |eads described 10 above. After the
| eads 15 have been formed as descri bed above, the protective resin 20 is
deposited on the internmedi ate parts of the inner |eads 12 on the upper
surf.ace of the substrate 26 in the shape of a belt by screen 15
printing or the like, as illustrated in Figure 3(F). This protective resin
20 may be applied as needed. The parts gf§_the inner |eads 12 not coated
with the protective resin 20 are subjected to foundation plating with N

and plat'ngfgéglctgv g%@?ngnéta§EeEntngﬁﬁ?QL@EBngj20ﬂ993Ea%&ﬁns are

el ectropl ati'ng,’ n connectron of the conhnecting es 29 and
the outer '% ‘i’;%sl%opermst§ theupkat i kRE obsabbtile Leads meselylby
connecting a power ‘supply to a single |ead. Subsequently, as shown in
Figure 3(G ardeon@eesed2%olGhiescborsegondsngobhows. ledhs Lpperrsugif ace of
-10- the substrate 26, nanely, the central part of the package is nachined
by spottfeaciompeimipd adisgudegewsi €B is §bneﬁhapugarg@le§haﬁ,the

sem conductor elenment (pellet). In addition, as _shown in Flg ure_3(H), slots
31 are fd¥ n®hdb e B@ﬁ@meﬁ&eﬂéuﬁ°§@ée§5a56ﬁgtphéeoGPéFt BGEEBf °the package.

The slots 31 establish a state in which the cka e, i1 1o, be formed is
suspended and'&dFFSHt d¢AY arn o t?le bhrougbl Bage i

leads 13. In this state, however, a2ll the leads 1>

LET

are connected together owing to the connecting lines 29
and to the configuration of the outer leads described ~
10 above.
After the leads 15 have been formed as described
above, the protective resin éo is devosited on the intermediate
parts of the inner leads 12 on the upper surface of
the substrate 26 in the shape of a belt by screen
15 printing or the like, as illustrated in Figure 3(F).
This protectije resin 20 may be applied as needed. The
rarts of the inner leads 12 not coéted with the protective
resin 20 are subjected to foundation plating with Ni
and plating with Au in the next step. These plating
20 operations are electroplating, and the common connection
of the connecting lines 29 and the outer leads 13 perzits
the plating of all the leads merely by connecting a
power supply to a single lead.
Subseguently, as shown in Figure 3(G), the recess

25 15 is formed as follows. The upper surface of



outer peri.pheral portion (frame portion) 33 through four bridging portions
32 that are forned between the slots 10 31. Accordingly, the resultant
structure is in a state in which the package base 11 can be sinply ©btai ned
by cutting the bridging portions 32, which have a small width. In édd1t|on
since the slots 31 have their inner edges ex- tended al ong the

t hrough- hol es 27, the inner parts of 15 the through-holes 27 (gol d-pl ated
copper plating |ayers 28) are exposed as theouter edge of the package base
11 by the slots. Sinultaneously therewith, the slots 31 punch the outside
area 13A of the outer |leads 13. As shownh in Figure 3(l), therefore, the

t I ds 13 t 0| d to |, at t at
the connecting 1THRe et%a'etvei&%om%%ar%n ela%a%'e%fazrstz@ titisasééksass
f h oth t
V\Arwlo?heags ghoﬁnrw |n)ﬁ|‘—£|f gure 4 ?leel‘olsse par%L rgég'ar{s{ed?%gq% T orrregnon t he

el ongat e Subst I ai@ndifhdthe LHASS @RGX 1Y aé&nl?&ddhawzt qule%efn%snF@meE&ch
base 11 has -1 1- the recess 16 for fastening the sem conduc el enent

pel | et thereon, Im ddditcient, as pardwrofid MELduant3 @ f aletst Be ameefokmnads
12 around the recess, and the outer |eads 13 connected to the inner |eads
12 through tHe P @wnaiting faun igdes alate tlenrowied adge ofhéhienperkage.
The slots 31 establish a state in which the package
base 11 to be formed is suspended and supported by an
outer .peripheral portion (frame portion) 33 through-four
bridging portions 32 that are formed beﬁween the slots
10 31. Accordingly, the resultant structure is in a state
in which the package base 11 can be simply obtained by
cutting the bridging portions 32, which have a small width. In
addition, since the slots 31 have their inner edges ex-
ténded along the through-holes 27, the inner parts of
15 the through-holes 27 (gold-plated copper plating layers 28)
are exposed as the outer edge of the package base 1l by
the slots. Simultaneously therewith, the slots 31 punch
the outside area 13A of the outer leads 13. As shown in
Figure 3(I), therefore, the outer leads 13 are respective-
20 ly separated into insulated states, and the connecting
lines 29 are cut off to disconnect the respective packages
from each other.
By the above steps, a multiple frame 40 is formed
in which, as shown in Figure 4, the five package bases

25 11 are formed on the elongate substrate of the glass

epoxy plate 26 in multiple fashion. Each base 1l has



| eads, the connecting portions and the outer |eads consti- tute the |eads
15." Gn both the sides of the base sub- strate 26, guide holes 34 are
succe35|vely provided at suitable pitches (equal to the pitches of the
“bases)..“10 The guide holes 34 are formed sinultaneously with the slots 31.
The multiple frame 40 is | oaded in an auto- nmatic assenbly machi ne, not
shown, and the steps of and after nounting the sem conductor elenents
(pellets) are carried out. 15 More_gpecifically, as shown in Figure 5,
the sem con- ductor element (pellet) 17 is fastened on the inner bottom

surface of the recess 16 .of the acka e 11 with_.a U|ta | e b nder,
wher eupon t he Pﬁnéﬁcgﬁ&sl§ffpﬁé é§§8§?ﬁvgiFnﬁ8W1F888§c ST afi e?ﬁ% el ectrode

pads of ‘the peLhskelLrale 0 qannsel ed i tne ki 83 1Re ThSheaLleracd e

seal i ng resinP he "pac age ng or

so as to seal thlgelmlelretlelaas Wior %&o%%da@ﬂel QE@EsEeagﬁdlgheTQH§erthe
assenbl age on each package base is com pleted. Subsequently when t he
bri dgi ng portnea§525332ommecn@ﬂpeblxh@u&nnéhelébabsmedtﬁaakggeﬁhéeparate
fromthe frame portion 33 and are obtai ned -12- independently of one
anot her. |rbtkenaecénlg pyrégenst,i ons thaccerdi sgkfackhe Teai tonenct or

el ements can be assenbl ed on the base
leads, the connecting portions and the outer leads consti-

—

tute the leads 15. On both the sides of the base sub-
strate 26, guide holes 34 are successively provided at
suitable pitches (equal to the pitches of the bases).

10 The guide holes 34 are formed simultaneously with the
slots 31. The multiple frame 40 is loaded in an auto-
matic assembly machine, not shown, and the steps of and
after mounting the semiconductor elements (pellets) are
carried out.

15 More specifically, 55 shown in Figure 5, the semicon-
ductor element (pellet) 17 is fastened on the inner bottom
surface of the recess 16 of the package base 11 with a
suitable binder, wheréupon the inner ends of the respective
inner leads 12 and the electrode pads of the pellet 17 are

20 connected by the wires 18. Thereafter, the sealing resin
19 is dropped on the package base 11 by potting or the like
so as to seal the pellet 17, wires 18 and inner leads 12.
Thus, the assemblage on each package base is com-
pleted. Subsequently, when the bridging portions

25 32 are properly cut, the finished packages separate

from the frame portion 33 and are obtained



substrate 26 of Figure 4 by steps and facilities simlar 5 to those in the
case .of form ng packages by the use of a nultiple | ead frane, and
automati on of the assenbl age can be realized. In a case where, in tﬁ/

f oregoing process of pro- duction, the power supply portions of th
respecti ve packages 10 are connected in advance in parallel with one ™

anot her by common lines, and these comon lines are left even after the
outer |eads and connective |ines have begh2cut by the formation of the
slots 31, all the packages can be sinultaneously supplied with currents
merely by 15 energi zing sone of the common lines after the respective
packages have biggledendesitddy ofhume ageithgraoperati ons can be perforned with
ease and at high efficiency. After conpletion of the ageing at a
tenperature, at a vt &pe assembding PPEFasiensyi AEcasdpredEtekdened, the
second 20 punching of cutting the common |lines is_carried out to construct
t he respectlve5%%8%55@§°§§rbélﬁ@eéFécFFPcQFI9sﬁﬁﬁeb§ﬂdﬁﬂtt?%v€ﬁs?n this

case, the respect|v g r.e hel chani cal | nte t hr ou t he
frame portion 334y %%9 %%I%%I lgﬁgrtgoge ggfpsmﬁere §°t gégﬁssp%%T Q%IZS

packages can p&d ecﬂcfsda indivgedualley 02N ¢ ol Rl GG gglﬂ(a es b 18he wk@ce the
sem conduct or devi ce produces as gbscrlbed above us |ng?e substrat e,
the thickness of a multiple lead frame, and automation of the

assemblage can be realized.
In a case where, in the foregoing process of pro-
duction, the power supply portions of the respective packages
10 are connected in advance in parallel with one another by
common lines, and these c¢ommon lines are left even
after the outer leads and connective lines have been
cut by the formation of the slots 31, all the packages
can be simultaneously supplied with currents merely by
15 energizing some of the common lines after the respective
packages have been finished. Thus, ageing operations
can be performed with ease and at high efficiency. After
completion of the ageing at a temperature, at a voltage
and fcor a period of time as predetermined, the second
20 punching of cutting the common lines is carried out to
construct the respective packages as being electrically
independent (even in this case, the respective packages
are held mechanically integral through the frame portion 33
by the bridging portions 32), whereby the respective

25 packages can be tested individually and integrally.



of .t he whol e device nmay be substantially equal to that of the substrate,
and this is effective for neking 5 the device thin. In addition, since the
nunber of -steps is snmall and no expensive material is used, the device has
the effect that it can be produced at |ow cost. Further, since the base of
t he device enploys a material which is the sane as or equivalent to 10 the
ordinary printed circuit board, they have substantially equal coefficients
of thermal expansion, so that the danage to the connection as a result of a
tenperature change does Sigiceoatir seweBohAuat6aseWhes eptdimddayvige has been
installed 15 directly on the printed circuit board. Since the package is
not of ceramni cdes$eridead athcien uselsi ghsdngbassobatraceurttoy . thikekneissr al i ty of
packages can be_sinultaneously fornmed on the single substrate. 20
Therefore, thePhrioRRicthhe seriiceeAay Bf Fhbssent tvhicidraldéw ¢é@tbecones
hi gher than i

pr oduct i on i s BerHie (oEPeuTARdeh SAATaRAaY LEHaEE¥aF s TparHTons | n the.
process fors25.pg aliptdoniare fagl bihat e 2ndi 402t WG Ggrensi onal
accuracy, etc. is also 4. ’

steps is small and no expensive material is used, the

device has the effect that it can be produced at low

cost. Further, since the base of the device employs

a material which is the same as or equivalent to —

10 the ordinary printed circuit board, they have
substantially equal coefficients of thermal
expansion, so that the damage to the connection as
a result of a temperature change does not occur
even in a case where the device has been installed

15 directly on the printed circuit board. Since the
package is not of ceramic, it can attain a high
dimensional accuracy.

The plurality of packages can be
simultaneocusly formed on the single substrate.

20 Therefore, the production efficiency of the
semiconductor devices becomes higher than in the
case of the ceramic package. In addition,
efficient production is permitted in such a manner
that various operations in the process for

25 production are facilitated and that ensuring

dimensional accuracy, etc. is also



facilitated. Wiile, in the foregoing enbodi nents, glass epoxy is used as
the materfal of the substrate, there may be utilized other material s/such
as pol yester, polyir.dce, 5 paper phenol and triazine. In addition, while
the leads are plated with gold to inprove of the solderability

t hereof as well as the bondability of the wires, placing with Al, Ag or N
may i nstead be perfornmed in sonme cases. F her, to provide for heat

radi ation 10 where there is an enhanced dehsity of integration or when
manuf acturi ng_a sem conduct or device, such as a power IC, in which

i nportance i sfa¢thth@tedo heat radiation, the sem conductor device may be

produced as follows. . The phctoetchi ng processi of the,copper foil 25 in
the 15 step of FiS@?%l%(EﬁqiEP% %ﬁﬁéﬁﬁqﬁxfﬁﬁﬁé¥%?ﬁésco§6§F°fSPPXVS left in
a part surrounde fr 13, hg ear surface
of the substrgtgegiga(%d?ﬁ%%%aﬁgol bog(r:not?r'iég %uedsgtggzcel’l)"fﬂgftﬁué,ayt he copper

foil formed opetheilenéd S&frt@:ceuﬁeﬁfﬁg%mﬁaqg@o%ewelr,bgqugx.ws,ba:se
11 can act as a heat sink. Thereafter, processing simlar to the foregoing

steps of FisgupapeB(fhenoB(dnc itricagimend diff .addirttifeer, whideeskendesdsh as
the nounting of the pellet and the potting of the resinis carried out. A
sectional vi earefplatedard dorghict ort@5 deprdanee prodwded higy ssdchrasthddsi s
shown in Figure 6. ) . .
thereof as well as the bondability of the wires, platiing
with Al, Ag or Ni may instead be performed in some cases.
Further, to provide for heat radiation
10 where there is an enhanced density of integration or when
manufacturing a semiconductor device, such as a power
IC, in which importance is attached to heat radiation,
the semiconductor device may be produced as follows. The
phctoetching processing of the copper foil 25 in the
15 étep of Figure 3(E) is so performed that the copger
foil is left in a part surrounded by and separated from
outer leads 13 on the rear surface
of the substrate 26 (in the area to become the base 11),
Thus, the copper foil formed on the rear surface of the
20 area which will become the base 1l can act as a heat sink.
Thereafter, processing similar to the foregoing steps
of Figures 3(F) - 3(I) is carried out. Further, processing
such as the mounting of the pellet and the potting of

the resin is carried out. A sectional view of the semiconductor

2% device produced by such method is shown in Figure 6.



-15- In the figure, nuneral 30 indicates the copper foil which serves as
the heat-'sink. Parts indicated by the other nunerals are the same as those
explained.in Figure 5. Alternatively, after the heat sink 30 has been 5

f-or med \as. descri bed above, the recess 16 in the central part of the package
base 11 is forned rather nore deeply tha_riéj_escri bed above, form ng a square
openi ng through the gl ass epoxy substrate and exposing a part of the heat
sink 30. The sem conductor elenent 17 is fastened 10 on the exposed surface

of the heat ghnkpet E‘?g@k@ﬁea&mwaﬁnﬁotﬂ%im&sIﬁeéis:clﬁparaa:omect ed by
the wires 18, and the resin 19 which covers the elenent 17, the wires 18
and parts of yhheni BEevekeagdsthe heatppinlied Parts jrodidaed Y s@ction of a
sem conductor device 15 fornmed by such method is shown in Figure 7, and a
rear perspecbithervnemeralshame theFegueecas. tiIReserexppined H f4@HEs 7+t he
sem conductor elenent 17 is connected to the heat sink 30, and this

seni conduct or el eAdteraatanglyneaf haBrthedugaiosirle 2omMaTtReFhy the wires
20 --18. The seniéondu tor elegent 17, the wires 18 and the parts of the

i nner | eads f9TBP v fEAT WPER ?lﬁ%"?e@ﬂ reFesf thf s‘dbffhﬁetcl?_c‘i‘&,’atlhéaft
oo condic ot co ol s coRteg e 61 ecilis L, 10 GOl 52t the

heat radiation Strc rs1 e
g{ nL,hei foﬁgsﬁegei‘:kbga hBSYES i E&?rﬁ'fné Oa @qﬂ&peecgmnigorthroufg@lr Thag g’iggs heat
epoxy substrate and exposing a part of the
heat sink 30. The semiconductor element 17 is fastened ~—
10 cn the exposecd surface of the heat sink, the element
17 and the inner leads 12 are connected by the wires
18, and the resin 19 which covers the element 17, the
wires 18 and parts of the inner leads 12 is applied
by potting. A section of a semicconductcr device
15 formed by such method is shown in Figure 7, and a rear
perspective view is shown in Figure 8. Referring to
the figures, the semiconductor element 17 is connected
to the heat sink 30, and this semiconductor element
17 and the inner leads 12 are connected by the wires
20 18. The semiconductor element 17, the wires 18 and -
the parts of the inner leads 12 are covered with the
resin 1G., With such method, the semiconductor element
is connected directly to the copper foil, so that thre
heat radiation characteristic is improved more.

25 When the thickness of the copper foil is insufficien:

to be expedient for forming the heat sink, it may



" - 16 - be increased by plating or by stacking another copper foil on it.

~ Alternatiyvely, the copper foil may be replaced with a copper plate. As set
forth above, a base substrate whose 5 material is glass epoxy or the-like
is provided with leads and is forned i nto package bases, pellets are—- "~
fastened on the bases and are subjected to wire bonding, and the resultant
structure is sealed with a resin. There{gre, making the sem conductor 10
device thin and | owering the cost thereof can be achieved, and the

installation of the sem conductoyr device on a grlnted circuit board usually
used is faC|I|tBFea“°€ﬁaFﬁQ BYhBt 2 hiRg, OF hRY S %3%R?eﬁ?ﬁﬁpﬁ¥mf%ﬁﬂ%kts t hat

he d I h d d.th
br oduct on can EB<SoRTeata. WOFBORFL VS hy abof cHEeTbrith Lol LPtiuct or

device can be p ced s I f ly. This application has been
di vi ded out of %895?§g° ghtx gg??%%t Fégﬁb 83. 02769 (published under No.

2115607) and descri bes nahkegeel 20rhSsboved 4MpiHdts GPPL LAl | Pfbsd © Which
attention is therefore drawn.

5 material is glass epoxy or the like is provided
with leads and is formed into package bases,
pellets are fastened on the bases and are subjected
to wire bonding, and the resultant structure is sealed
with a resin. Therefore, making the semiconductor
10 device thin and lowering the cost thereof can be
achieved, and the.installation of the semiconductor
device on a printed circuit board usually used
is facilitated. On the other hand, there are
attained the effects that the dimensional accuracy
15 can be enhanced and that automation of production
can be achieved.
Moreover, the aforementioned semiconductor
device can be produced readily and efficiently.
This application has been divided out of
20 U.K. Patent Application No. 83.02769 {(published under
No. 2115607) and describes matter also disclosed in

that application, to which attention is therefore drawn.



- 17 - CLAIMS. 1. Amltiple fr g: an oblong substrate
of gl ass:- epoxy, glass phenol, tri alzl!ﬂ (l]ﬁﬂ WE‘&I pol yi m de or
pol yester, a plurality of bases be 1] substrate, the 5 front

surface of each base having a recess therein; a plurality of inner |eads on
each base surrounding each recess; a plurality of outer |leads on a rear

surface of each base; 10 and-alplurality of connective portions
whi ch extend al ong a through-hole forned in each base and whi ch connect the
i nner | eads andctiAéMsut er | eads. 2. A multiple frame according to

claim1l, wherein each said base is formed anong a plurality of 15 slots
which are forned:.in said 8ubpsirapée Brame comppisangiple frame according to

claim2, wherein the slots are_forned so as to_surround the correspondi ng
base. 4. A nul tipl 8f PRABNSUBLPERER5EE | §f B! 3Ty SRPYes@lidS&d herein

Wi th reference %%eﬁbg} %r?LzEQS,dEQEQPQShenol polyimide or polyester,

a plurality of bases being formed in the substrate, the

5 front surface of each base having a recess therein;

a plurality of inner leads on each base
surrounding each recess;

a plurality of outer leads on a rear ' -
surface of each base;

10 and a plurality of connective portions which
extend along a through-hole formed in each base and
which connect the inner leads and the outer leads.

2. A multiple frame according to claim 1,
wherein each said base is formed among a plurality of

15 slots'which are formed in said substrate.
3. A multiple frame according to claim 2,
wherein the slots are formed so as to surround the
corresponding base.
4. A multiple frame substantially as anv

20 described herein with reference to Fig. 4

of the drawings.




