2115607 SEM CONDUCTOR DEVI CE AND A METHOD OF PRODUCI NG THE SAME BACKGROUND

OF THE | NVENTT ON The present invention relates to sem conductor devices of .

the carrier -package type. It also relates to a 5 nethod of producing the

sane. In- general, a sem conductor device of the type including a carrzeilsﬁuu?

package called a chip carrier can 10 be conpletely installed
placing it directly on a circuit board for instaliation and. pggc I ng ‘the-
wirfig termnals of the circuit board with'th external connec

term nals of the sem conductor device.  Ther €t )re, the seni conduct or deV|ce
of the specified type is.effective 15 to facilitate the installing job and

enabl es the whol e apparatus in which the senm conductor device is built to

.be made thin, and so the denmand - tends to increase more and nore. Mst of R
prior-art sem conducto evices of. this type a carrier package:of -
‘ceranic as shown in 265¥E%EW@UET°RTPF¥I€§r£N q?lé“@@ﬁgyﬁugggdséﬂﬁ-
used as . stated beéglk @!{ﬁa%‘%‘s&ﬁ% Ry %iﬁ I n The upper surrace ol a

carrier base 2 y, e.g. the. green process.

A seniconductor el enenthe predentPehehtidniSelfgdenas Rhi'RRduRREE DOt fom

surface of the recess 3. Leads 6, €ach of which consi st an inner |ead -
for connection vmdévidas pdl |the aagrderopackage type. It also relates to a

5 method of producing the same. -

| . In general 'a seﬁicbnduéfor device bf the type
including a carrier package called a chip carrler can
10 be completely installed merely by plac1ng it directly:
on a circuit board for 1nstallation and. .connecting the
- wiring terminals of the c;rcglt board with the external
" connection terminals.of the semidonductor deﬁice.'-Therefdfe,'
'the semlconductor dev1ce of. the speclfled type 1s effectlve
15 to facilitate the installxng Job and.enables the whole
o apparatus-ln which the sem1conductor-dev1ce 1s built to be'
\~J - ' made th1n, and so the demand tends to lncrease more and more.
' Most of prlor-art semiconductor devices of this -
tyﬁe employ_a carrier package of ceramlc-as shown in
ZOIFigure.l. 'This carrier jackége 1 is constructed and
used as Stéted below.. A recess 3 is formed in the upper
dsurface of a carrler base 2 which is formedof ceramic by,

e.g. the green_process. - A semlconductor element
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. thin. Moreover, since the 15 green process.referred to a

| ead for external connection, are:fornmed by such an 5 expedi ent as

netaIIIZ|ng in a nmanner to extend fromthe perineter of the recess 3 to the
rear 'surface of the base. -After the peIIet 4 and the |eads. 6 are- : :
.,Ily connected by-wires 7, the resultant structure is encapsul ated = *-

el-ect, . _

by a 8 of nmetal or ceramc. 10 : VVth t hi's- package, . however, since -

t herd ‘a limtation to reduction in th&2Thickness of the green céramc,
reductton in the thickness of the base 2 fornmed by the I am nation thereoff*%

_i's natural | y(peéImet9d, Wai Thshkensn an eRst f&her b PRl %ﬁ{)a%éﬂw e package -

ove I ncl udes nany'

steps, and Hivmrecesis Bhe Tatdsi 6l, cash of whitckKesdHdistd e @@l i re package -
is expensive. Further, the ceramic has a greatly different coefficient of
t her mal - expaddiedh hﬁaémférpﬁpnneqttoncuithZthe)qmlﬂ.ef andylams oudeexy nateri al .
or the Iike, y used as a board for jnstallation. Therefore,

sual
when t he ceﬂaﬁﬁ%%&‘cﬁ&%@rf@ -dFPRREF 1R e ARR EQRRRD RV &USR B8 the print ed .
Coet 1 1oi o ShgpluRs ok BE et EhTE 6L S A0 Yol B ne S fhe
3 printed CIﬂh@JIpbraaaPcer%thteeCPéaasslsl £ETDR HdY e e cleN§geoNnection s
sonet i.mes damaged.- Moreover, such ceram c packages are nanufactured . _
the base. After the pellet 4 and the leads 6 are electrically
“connected by wires 7, the resultant structure is encapsulated
by a cap 8 of métal or ceramic.-' . -
'10 _'_ With this package, however, since there is a limitation
- 'to reduction in the thickness of the sreen ceramic, reduction
in the thickness of the base 2 formed by the lamination |
thereof 1s naturally limited which forms an obstacle
to making the whole package thin. Moreover, since the
1sgreen process referred to above includes many steps, and
‘because. of the ma’cerial cost of the ceramic, the entire -
.package is _exper_xs:.ve._ _
Further, the ceramic'has'a greatly different
coeffiCient of thermal expan81on from a printed circuit 'f Q;)l-'
20board of a glass epoxy material or the like, which is |
-usually used as a board for installation. Therefore,
.when the ceramic package is directly secured and connected
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 the‘
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individually one by one. It is therefore difficult to 5 performfully . .
automatical | y: the operations of fastening the pellet 4 onto the base 2~ .
bonding the wires 7, fastening the cap 8, etc. . Another disadvantage _
t hat t he . di nensi gns of’ the-packages manuf act ur ed individually are |iab 0
errors, which render -the automation 10 nore difficult. In one aspect, this

i nventi on praovi des a sem conductor device epqpr|5|ng - a base of gl ass
epoms gl ass phenol, triazine, paper phenol?, pon|n1de ~or pol yester, a

recess being 15 fopg ’i’%éc]ec’bﬁc"{‘h lﬁbtgrf@% a‘?;@%ean £8 g@?%‘t@frzura Qne

| eads on the front ase surroun rece

of outer |eads on g Leal dane i ddie e dgm%ggater | eads - belng

respectivel y: 20" electrlca y connected to the inner |eads; a sem conductor

el ement |ocated in the rece&@oréd\&zs,erswctwamcelpamatgebeaag nhAGEateakey
connected to the inner |eads; and a resin which seals at |east the

sem conduct.or 25 eimﬂ&wﬁduaiﬂyﬂanﬁlbxndneoonﬂecumonhpaeforbeﬂméémcume to
sem conduct or el enent and the inner |eads. 4 In a second aspect, the
i nvention prOV|ﬁespQIfnﬂmuﬁPkﬁY[ﬂﬂiﬂﬂﬁﬁi}ﬁiLieﬁm@oﬁ@&éﬁ@#oﬂévpéefaStenlng
Conprlslng _ the pellet 4 onto the base 2, bondlng the wires 7,
fastenlng,the cap 8, etc. Another dzsadvantage is that -
" the diﬁensions of the packages manufaotn:ed'individnally
\; - a;e_liable_to_errors, whioh ;enaer the'automation
10 more difficult._ | |
| . 'In one aspect, - thls 1nventlon prov1des a
_semlconductor device compr151ng.
a base of glass epoxy, glass phenol, triazine,
o paper phenol, polylmlde, or polyester, a- recess belng
_115 formed in a front surface of the base,
| a plurallty of ;nner_leads on the front l
':surface"of the base snrrounding the recess;
. a plurallty of outer leads on a’ rear surface_
,of the base, the outer leads belng respectlvely
.20 electrlcally connected to the 1nner leads;

a semlconductor element located in the
tecess; the semlconductor element belng electrlcally
‘connected to the'inner'lea55° and

a resin which seals at least the semlconductor

_ 25'e1ement and e1ectr1ca1 connectlon parts between the

semlconductor element and the inner . leads.'



preparing a base of glass epoxy, glass phenol, triazine;y paper phenol,

yi mde, -or polyester; 5 : formng a plurality of inner |eads on .
Afront surface of ‘the base; forming a plurality of outer |eads on .the -
surface .of the base, the outer.|leads being respectively.electrically -
nected to the inner leads;  10. - ~-4 - formng a recess in the front
surface of the base so that the recess is surrounded by the inner leads; ..
| ocating a- seni conduct-odnehesespndnashectectBs; inventiosaptrgvidesext i ng he
sem-conductor -el ement” to the inner leads; and-15 .. sealing at |east"
“the seni condu@edhod ofeProdNGisgedt FRPRAFORERALRF| @AVHER Y sSCOEPRRENT he | '
.sem conductor el ement and the . inner Ieadsﬁm%ihfresin.-Enb dinents:o{hthe-

" invention will now be dPTEPAEARI ByPRES 8 afip| BPORN¥ t 9 2P BRGRCt b the
%0 i g ar A nas i n ek E e Lo _ : Cew partly
o secrion ! ARG Radl e BhERo1, BULGARiB8 IoP PORIEREYFLT T Barrile

- package type. Figure 2(Ahdndnd RE E¥E Mire )ar Ln.seetion, of a
seniconducggr device'engbgyﬁﬁg ?hgig?gggﬁg ?Evgh??gn?gédﬁh?ﬁeeélgure 2(B) -
I's a rear per At Garfad¥ of the base; IR S

fofming'a plu:éliﬁy of'oﬁ;er'ieadé_oh the rear
surface of the baséj_the 6hter léadS”beiﬁg“reséeCtively
- electrically connécted-tofthé iﬁnei'ieads: .
10.  forming a recess in thé f#ont'sﬁffaée of thé' ’ ‘?} 2
:basé so that the recess is Surrcuﬁded-by_the'iﬁner leads;
- locating a sémicdndﬁctor éiémént-in the recess;.
- electrically connecting tﬁé'sémiCOndgctof |
element tocthefinner leads; and |
15 - . sga1ing at:least the.sémicondu¢tor element
and électrical connection'partsfbetweén the sémieonddet&r'
_élement_and'the inner leads with'resi@;
- Embodiments of the“inventidﬂ will now Be
described,lby way éf examéie,*With‘réfé:ence to the _;;/:
. 20 acéo@panying dr&wingé in.whichi ' |
B - Figure 1 is a-gefspective view,

: parﬁly-in'section,



sehiconductor'device .shown in Figure 2(A). Figures 3(A) - 3(I), Figure 4
and Figure 5 are diagrans showi ng different stages of a nethod of pLQgUCIng

t he semconductor device shown in Figures 2(A) and 2(B), in whic res:
3(A), 10 3(B), 3(D)..3(F), 3(Q and 3(H) are front perspective vi
‘Figure 3(C .is a sectlonal view and Figures 3(E) and 3(1) are readr—
perspective views, Figure 4 is a perspective viewof a frane in a multiple

stahe, and Figure 5 is a sectional V|eM/shom%$g the state-in which the
assenbl age 15 is conpleted. Figure 6 is a séctional view of a 'sem conduct or.

device accor di ng A heiprawhadiBe8kni EHIME I idevd c2e0l QRB! c¥bprepl 2

sem conduct or device according to still another enbodi nent, while 20 Figure
8 i's a rear perspsfditage Wypw.of the sem conductor device shown in Figure 7.
DESCRI PTI ON OF -THE PREFERRED EMBODI MENTS A seni conduct or devi ee accordi ng
to the present inventiFiguxed2§Ajeihod pérgpesiticienyiicwg pamdlyi ih bec2bon,
described in conjunction with illustrated embodi ments. - -6- Figures 2(A)
and 2(B) are fragh%rﬁ wiﬁenéaeéprveewememﬁocbywt@@nmeﬁefitdéweetwl,

zzgr’;,ﬂ'a?g;; S L o B A4 1 b B
filled with an eﬂﬂ%ﬁs%ﬁﬁhﬂkor dggigenghown in Figure 2(4).
| Figures 3(4) - 3(1), Figure 4 and Figure 5 are diagrams
. o wanngcﬁffaﬁmm gwgescﬁ atmﬁhodcf‘pnmixnngtme mmﬁcumﬁxxnr
| - _ device shown in Figures 2(4) and Z(B), in which Figures 3(A), h
| 10 3(3), 3(D), B(F), 3(G) and 3(H) are front perspective o
‘views, Figure S(C) is a sectional v1ew and Figures S(E)
_‘and B(I) are rear perspective views, Figure 4 is a perspective
v1ew of a frame 1n a multiple state, and Figure 5 is
a sectional view showing the state in which the assemblage-
15 is completed _ _ |
Figure 6 is a sectional view of a semiconductor
device according to another embodiment
S Figure ? is. a sectional view of a semiconductor '_
: \‘J_ '..device according to still another edbodiment, while;f-
| | 20 Figure 8 is a rear perspective view of the semiconduetor
" device shown in Figure 7._ a '

. DESCRIPTION QF THE PREFERRED EMBODIMENTS

A semiconductor device according to the present
-'1nvention and a method of’ produCing the same w111 be

25 described in conjunction with illustrated embodiments. ;‘h
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usual I'y used as a printed circuit board can be utilized for the glass epoxy

pl'at e~ Conductive |layers forned on .both the surfaces of the circuit board
ar ef ed as will be described later, to forminner 10 leads 12 and outer _
| eddsc”¥3, and these inner and outer Ieads are connected by connecti ve

por tN~6ns 14 fornmed by the t hrough-hol e technique, ‘wher eby: | eads 15, are
formed. = A 'square recess 16 is forned cepgrally of the upper surface of the
base 11 by cuttlng or the like, 15 and a.sem conductor elenent (pellet) lzb

i's fixed on .the FifgFedFOMSr h@ee gket ?9a%ﬁ€§§§r3pr@r§)¢é’Eﬁrve0r the =~
i ke.” The electr e. pads of the pellet 17 and the aforenentioned inner

leads 12 ar eviewsast el dumiiondactdr dEthealoeaccdii‘m:[@I&aatth]e? wires 18
and inner leads 20 12 are covered wi.th a resin 19 supplied-onto.the base 11
- by such a teprwnennaxnyqnﬁmnnng,Rwﬁerebystheytneefxsu%nnnnmnnsral In the . .
- leads 15, at_:]east the-inner leads.* 12 and the. outer |leads 13 are plated.
“‘with gold sothsd ?%ﬁ&%ﬂﬁqq @a@@s§oWBéPPn§5aPa?ﬂe°€0%h%%§$§n?§ﬁxﬁzhe wires 25

parts of theb TGk é?eeeéilbie%% TR MAER PR T ) onPheeibmbor
-B‘#LI cction. ASudRIg heB s IR prif e Gt Fonktorar éeweﬁéé‘eﬁ& Fucted
as_above deS(f"oh':bQﬁd §19sacéﬂoﬁ‘9t;ﬁéé§ rin:rnduct:ive
n layers formed on both the surfaces of the Circuit board
f._are etched as will be described later, to form inner - f-;;"ﬂ
loleads 12 and outer leads 13, and these 1nner and outer
_leads are connected by connective portions 14 formed
by the through—hole technique, whereby leads 15 are
- formed A square recess 16 is formed centrally of the
upper surface of the base ll by cutting or the like,
15 and a semiconductor element (pellet) 17 is fixed on
'.the 1nner bottom surface of the recess by a blnder or
the like. The electrode pads of the pellet 17 and the
'aforementioned-inner leads 12 are connected'by_wires._ | _
18. Thereefﬁer; the"pellet:l7, wires 18 and inner leads B ‘<;k_
_20312 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 are plated w1th gold 80 as to
facilitate soldering at the connection of the Wires _'

25 18 and the installation of the semiconductor dev1ce.



surface faci ng down, on conductive patterns 22 which are forned on an
ordinary printed circuit board 21 nade of, e. .g.; glass epoxy or glass -
phenol. The ‘outer |eads 13 are directly connected to the respectivel y~
correspondi ng 10, pattern el ectrodes 22.by a brazing material such as-

sol der. Then, ‘the installation is finished.. Now, the nethod of produc
t he sen1conductor device of the above construction wi |l be described w
ref exence to Figures 3(A) . 3(I), Figure 4 afp-Figure 5. 15 - First, as
shown in Figure 3(A), a-substrate 26 is. prepared in which conductive

copper - foi |l | ayenge24x38ded5p f@sréﬁF%HE'lead% R%&%%Qtoehéhﬁléécuunéuwgrear

surfaces (upper and | ower surfaces) of a glass epoxy plate-23. In this.

case, since a pl ypaattist Yhetedf) ven HWaniRaesuatacesul kel bag@dll mawl tiple
fashion and . at the sane tine, an elongate substrate is used as the

substrate 26. Imeﬂﬁebéohbahedg;ntbevanceodutﬁ annnknnlznnfmrlprbeedesmﬁJbed
with stress l.aid-on a_ single. package. Sugsequently ‘as shown in Figure
3(B), vertically. 25peﬁ§t§€??ﬁg@4kﬁ%ﬁ&ﬂﬁ 9 ihelﬁealﬁﬂﬁﬁbﬁt%6r4%§bﬁhdlng

- he | d d_al th d
of the packages pepBeRbrbPieRs bt TR ted 4 5Ec3h Pheh g it o0
whi ch.can be CO”E%?&'QQe""f%@1ﬁ$ 4RI 21 bar FBG e rds SEUMI Fioure

3(C, 5 a copper ating aye provi es t connecting
are formed on an ordinary printed circuit board 21 made

of y €. Be, glass epoxytor'glass phenol' :The'outer leads
\eﬁ lf N 13 are directly connected to the respectively correspondlng
10'pattern electrodes 22 by a brazing material such as
a solder. Then the 1nstallation is finished.
__JNow, the method of produclng the semiconductor
device of the above construction w1ll be described with
| referencebto'Figures B(A).— 3(1),'Figure qland Figure 5.
15 ' first as shown in Figure 3(4), a substrate 26 is.
Prepared in Whlcl’l conduct:.ve copper foil layers 24
and 25-are respectively formed on the front and rear
_surfaces (upper and lower.surfaces) of a_glass epoxy
3p1ate 23. In this case; since a plurality of (five)
20packages are usually formed in multiple fashion and
at the same time, an elongate substrate 1s used as the
substrate 26. In the following, the method of production-
will be described with stress laid on a Single package.“
' Subsequently, as ‘shown in Figure 3(B), vertlcally :

25penetrat1ng through holes 27 in a number correspondlng



~portion 14 is formed by electrol ess plating on- the inner peripheral surface™
‘of egeh:through-hole 27, in such a manner that the respective copper. foils

24 gle\2p of the upper and | ower surfaces becone electrically 10 connected
- thrqugh“t he copper . plating | ayer 28. Ther'eafter, as shown in Figures 3(D)’

and 8(Ff, the respective copper foils 24 and 25 on the upper and | ower
“surfaces of the substrate 26 are ‘photoetched to formthe plurality of i nner.

leads 12 and outer leads 13 which are |n%épendent 15 of one anot her. -

Needl ess to, sag the hotoetchln%‘ls such: that the copper “i s, etched by
utilizing atBhberies kﬁnﬁ%ﬁrfqlﬂﬁﬁ\ﬁm @hTAREeEcER $BFPRY BPREe formation

of a photo | osur f he f t hr oug mask pattern and
t he devel op:{:ﬁé \St%#le pose S IBRC % %ﬂeb {Tlt‘?lf'%ﬁgs?‘é‘% M he inner |eads -
12 on the fgpgke SHbERAN R Sﬂh%oesws'%@sesné Nirh P& n 08&n 2HOLNG] ﬁeg;éji;s €as th,e_

outer leads 13 are fornmed in such a .manner t at the respective are

. electrical |l yithnthetlewds LRt anRa foFhedyt Sndeshbﬁnpﬁ!ﬁtméﬁi@?mg, along
. the .outer edge 25 of the.package. In addition, the outer |eads of the

-9- res peﬁ:taveopm;kagkastme: liayteay @8n nveritatd mvdaeseeheneohhaeen?& As a.

result, the respective inner |leads 12: are connected to the corresponding

out er IeadsP?Stﬂﬁﬁo&6h1§h5°€ﬁﬁémhyFﬁkﬁﬂﬁﬂ?ﬂﬁ&?epiaZSngnouhe through holes
27, 5 and the inz‘;’eezpe“dr%%ér%ald%u%?a%reeotoeggnC Q?é&éi?lfé’le 27,
| in such -a - manner that the respective copper foils 24 _ _
~and 25 of the upper and lower surfaces become electrlcally o ;;j_'
10 connected through the copper platlng layer 28. Thereafter; o
- as shown in Flgures 3(D) and B(E), the respectlve copper
foils 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 photoetchlng is
- such that the copper is etched by utilizzng a photores1st
pattern film whlch has been formed by the formatlon
: of a photo reslst fllm the exposure of the fllm through N
- a mask pattern and the develop1ng ‘of the exposed film. ;//‘
20 In the etching step, the inner leads 12 on the front | B h
- surface’ have shapes 1ndependent of one another, whereaS'
'-the outer leads 13 are formed 1n such a manner that ‘the -
lfrespectlve leads are electrlcally conductlve 1n an area
13A outside the parts extending along theaouter edge
25 of.the_package; - In addition, the'outerpleads.of the



e,

the inner |eads 12, the through-holes 27 and the outer leads 13. In this
state, however, all the leads 15 are connected together owing to the
connecting lines 29 and to the configuration of the outer |eads descril
10-above. . After the | eads 15 have been formed ‘as described above, t he
protective resin 20 is deposited on the internediate parts of the inne

| eadss 12 on t he upper surface of the substrate 26 in the shape of a belt by
screka 15 printing or the |ike, as'lllustrateg in Figure: 3(F). .This
protective resin 20 may be applied as needed.”” The parts of the inner |eads-

12 not coated mnth the.protectjve resin 20 are subj eqt d to foundation
plating with N & ﬁﬁc Vg PRECASAR 347 tHE 8% &5 %¥h598n5? g 20

t | t ti
operations are e g&k @ba |ﬁg apgs%?fg 2ty F)ég%gqggglgﬂpﬁg %Qg? ecting

lines 29 and the'o I“éads per ng of S nerely

by -connecting a wrco%hl%'t)édt €0 atBé NGl ord SRchdingURueavenbhis B3 smwrgh n
Figure 3(Q, the recess 25 16 is formed as follows. The. upper- surface of

-10- the substraﬁaez@pppeanpl;timgelaxsuseﬁB[iﬂithﬁ uhheughekabe5|&7nach|ned---

by = spot. facing into a square which is sonewhat |arger than the
seni conduct or %l en@ntth@pénﬁepyndemt alzmacis drf‘ are $9oR8 Fﬁnstgu%e@(qts sl ots
3 are tormed & BARSY 00ad8ua s HES AR A1 87 Sd6°uRL Slker

leads 13.. In this State, however, all the leads 15
- __' . are connected together ow1ng to the connectlng lines 29
and to the conflguratzon of the outer leads descrlbed
10 above. _
| After the leads 15 have been formed as descrlbed
above, the protective resin 20 is depos:.ted on the mterned:.ate
parts of the 1nner leads 12 on the upper surface of
- the substrate 26 in the shape of a belt by - ‘screen
lsrprinting or the like, as 1llustrated in Flgure 3(F).
Thls protective resin 20 may be applied as needed The |
parts’ of the ;nner leads 12 not coated with the.protectlve.'
g .  resin 20 are Subjected to foundatiou'platins'vith'Ni . |
N and plating with Au in the next step. . These platlng
_ 20 operatlons are- electroplating, and the ‘common connectlou
”of tﬁe connectlng lines 29 and the cuter leads 13 permits
pthe platlng of all the leads merely by connecting a
3 power supply to a: slngle lead |
Subsequently, as shown in Figure 3(G), the recess -

25 16 is formed as follows. The upper surface of



The slots 31 establish a state in whi ch the package base.1l to be formed is
~.suspended and supported by an outer ' peripheral portion (frame portion) 33

t hroygh four br|dg|ng portions 32 that are formed between'the slots 10 31, i
idipgly, '"the resultant structure is in a state in which the package '
{\gan ‘be sinply obtained by cutting the bri dgi ng portions 32, which
smal | wi dth. ‘In addition, since the slots 31 have their inner edges
ex- tended al ong the through- hol es 27, th®-inner parts of 15 the: A

t hr ough- hol es 27 (gold pl at ed copper platlng | ayers 28) are exposed as the
outer edge of the package base 11 by the slots. Si mul t aneousl y therewith,

the slots 31 nch Lh%rafg%sbge ﬁgﬁ?e%ﬂst% é&g‘__%?e SRV TToo tim% Paéﬁa@QOWn in

F|gure 3(1),. e~ olt-er are respective- separated
into insulat e‘isshﬁbﬁineangyt he cgpeCtidtnd i o 2P aiBLsermth ie

di sconnect the respective packages.from each ot her y the above' steps,
‘multiple franao&ewhatfmaﬁgérlﬂhahlthe semisdmvdudtoriejenent, (pedlétye
_package bases 25°11.are formed on the el ongate substrate of -the glass epoxy
plate 26 in nmint pgd&tianmi a4, sh@a%irba%fsgqqe haéH) » slets ddegselforped

fastening the sem copduct el e el |l et thereon, the central .part of
the front Péfcgunf’ﬁgnﬁn apr| 8 §51 PP he t‘?i'bt%ceé? ofn&henga Sﬁg

I eads 13 conngg oablal 49, LROGE:16R%E dadlr B Unidie he PARRSLE"D portions,

on the rear surtace
- base 11 to be formed is suspended and supported by an

outer peripheral portion (frame portion) 33 through four | ;;j
} bridging portions 32 that are formed between the slots E .
16'31. Accordingly, the resultant structure is in a state.
in which the package base 11 can be simply obtained by
-_cutting thelnudgimg;xu:uoms_32,*wnuﬂ;have a mmﬂl.wuﬂﬂn
addition,wsince the slots:31 have their inner edges éx;
r_tended 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 ll by '
| the slots._ Simultaneously therewith, the slots 31 punch _
the outside area 13a of ‘the outer leads 13. B&s shown in Q,/ -
: 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 11 has



réads the connecting portions and the outer |eads consti- tute the |eads:
15. Cn both the sides-of the base sub- strate 26, guide holes 34 arg
successi vel y prOV|ded at suitable pitches (equal to the pitches of
Bases). 10 The gU|de hol es 34 are forned-sinultaneously with.the sl
The multiple.frame 40 is | oaded in an auto- matic assenbly machine, ™
shown, and the steps of and after nounting the sem conductor elenents
_(peLJets) are carried out. 15 Mor e speC|f|caIIy, as shown in Figure 5,
t he 'seim con- duct or elenent (pellet) 17 is f&iTened on the inner bottom
surface of the recess 16-of the package base 11 with a suitabl e binder,
_wher eupon the innegngndsceistiie £65DPessteretigtird mathd cbAdaator helement r ode
pads of the pellet 17 are 20 connected by the wires 18. 'Thereafter, the
sealing resin 19 -pelllebpphereoni hin petvk apntirale parthppshei AEORE $Wef 4990

so as to seal the gellet 17, wires 18 and jnner |eads 12. TF vﬂ _
assenbl age on each B&ckaﬁérbbgéd?31%0%ﬁ°ﬁﬂ4n{§f re§sSeq Bt 5e OBREh t he
bridging portions 8%2335 ngng&?éé &yttdi %Jég'ﬂl% Eﬁcgﬁ%]ﬁgﬁe??éoat e. -

fromthe frane por are obt ai ne ependent
another. In the 5’:18&8theeegn§p§ LIRS, Sy surdFacesn eRadURHOF

el ements can be assenbl ed he base’ substrate 26 of Figure 4 by steps and

-faC|I|t|es S|W‘|arleads, the connecting portions and the outer leads consti-

| tute the leads 15 ‘On both -the sides of the base sub-
R strate 26, guide holes 34: are successively provided at

\‘/ suitable pitches- (equal to the pitches of the bases)

lO'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 r'
carried out. ' | _. .

15 -More specifically, as shown in Figure S, ' the semicon—_
ductor element (pellet) 17 is. fastened on the inner bottom_
surface of the recess 16 of the package base 11 with a

-'\k; - ' suitable binder, whereupon 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_-



5 to those in the case of form ng packages by the use of a mutiple |ead
franme,_and aut omati on of the assenbl age can be realized. In a case
wher IR the foregoing process of pro- duction, -the power _supply portions
of thg~Ngspective pakages 10 are connected in advance in parallel with one -
anot her by common lines,” and these . common lines are l'eft even after the

- “outer |leads and connective lines have been cut by the formation of the .~

~slots 31, all the packages can be'sinuT%%heousLy-supplied Wi th currents ‘&t
merely by |5 energi zing sone of'the conmmon |ines after the respective
packages -have been finished. Thus, ageing operations can be perfornmed wth
ease and at Hinflepenfepkdiycpf ongt anotbempl eti on of .t he ageing:at a R
tenperature, at a._voltage and for a period of tine.as predetermned, the -

- second 20 .punchi ngRoftheupEFaBPLhRI RPREAL 1S 4SS NI o5Pet 0 const ruct’
t he respective packages as being el ectrically. iindependent (even in this
- case, the re 1 93%5§8Ea§g§“%ﬁ? _sh%'?‘la %c%sag/nﬁn(':b ﬂaj)‘%lnnt%gl r’%ﬁ‘s hrough the ™ -
fram port!Oongleldeha6 ok Il Ser@Of B rs%e%@'_,aﬁ\ﬁlﬁyamﬂa&asr gImeEhEVe 25

packages can be tested individ y and Int'egra -13- Since
sem conduct®rodethivee photheécdase oSty Patkageschya theNgke substrate,

t he thickness. of the whol & device nay be substantially equal to that of the "

substrate, . -of a multiple lead frame, 3“¢  ' autOmation'of;the
aésemblage can be fealized.
 In'§'cése where, in'thé fbregoing process of pro?' o _;;f
_ductidﬁ,*the powersgﬁpplyfﬁértionéabflthe feSpeCtiveggckqu
h';o are_éonnected_in,advancé'in_parallél_with 6né anothef by |
| céﬁmohllines, _ and these common lines are left even
aftéf the outer léads.and connectivé lines have been _
cut by the formation of the-slbts_Bl,-éll the.packages-
cah be simultaneously suppliediwith:currents me:ely byj  .
i_'15:ener§izing some df'thé dommbn_iihes #fter thé_respeétive'_'
. packages have.been finishéd. Thus, agéing opéraﬁibns

‘can be performed with ease and at higﬁ efficiency. . After

completion of thefageing at a temperature, at a voitagé = .LJ/-

and for a period ofltime.as §re§etermined, the second.

20 punching of cutting the common linéslis-carriéd“out"to.

| construct the fespéc?ive packages é# bein§ eie¢ﬁiica11y_
indepéndent,(eﬁeh in thishcase,.thé respeétivé_packages
are_held‘meéhénicaily'integral'throﬁgh the ffame pbrtiqn_33 
by the bridging portions 32), whereby the réspéctiyé: -

25_pa¢kaggs can be-tested individuaiiy_and-integrally.

R F

. -Q.



5 and this is effective for making the device thin. |In addition,. since
t he nunber of steps is small and . no expensive material is used,
device has the effect that it can be produced at |ow cost. Further,
t he base of the device enploys a material which'is the sane as 10 -or . \—
equivalent to the ordinary printed circuit board, they have substantially
equal -coefficients of thermal expansion, so that the damage to'the _
connketion as a resutt .of a tenperature changg.does not occur even in a
case where the device-has been installed directly on the 15 printed circuit .
board. Since the packagénte BRé Sémiddmiictor de¢dBeaptadicd@d idescribed
di mensi onal accuracy. In accordance with the preferred nethod of producing
a seni - conduct orakiRxe csexrc@or ding to t he present invention, the plurality
of -packages can ‘be sinul taneously. forned on the single 20 substrat e.
Therefore, the prsknskq(ﬁﬂb§¢ﬁﬁ@ﬁen&9eoth¥¢kn%ﬁ§nQ§b wiolgedP¥ESebecones

hi gher th h f th ffici
or oducti on i & per#AY (3% SHPSEABH AL HnRRa et Vi &fadtﬁtste}sﬁﬁrsse °Fn the
process Tor Produgld ¥hadf 94 %??#qu@frgdf a3 AL. ghe gefiee i f”%&&”a'.

accuracy, etc 'S aclilita
embodi ments, gl asgiRROkhd husbes 82 éagpgﬂi§rér@élpfantd1€h§UG%béﬁEQvet here

may be ut|I|zed other materials such as- pol yester, polyimn de,
"material is used, the device has the effect that
it can be ﬁroddced'at low edst.-'Further; since fhe_base'
\~/ ' ‘of the device employs a material which is the same as
| 10 or e@uiValent'to'the.erdinary printed circuit board,
they'haée;sdbetantially equal coefficients of thermal
ekpansion,-so that the damage to the connection ae.a.result
- of - a temperature eﬁange does net occur even in a case
where the device has been installed directly on the
15 printed elrcult board. Since the package is not of
ceramic, it can attain a high-dimensioaal*accuracy.
ﬂ In aooonkmmevdth'ﬂxzéreﬁmzed:mnhaicf panCingwasemi-
0 S com&xxnrt&anceaxxonhng'u:thesmeﬂzm.nnmmthxh ﬂuaphnﬁdlty
o of packages can be s1multaneous1y formed on the single
" 20 substrate. Therefore, the production efficiency of the '
| 'semiqenduetor devices becomes higher ‘than in the case
 of the ceramic ﬁaekage;: In addition, efficient productidn', -
is perﬁitted in such a manner that various operations |
in the_prqcess for production are facilitated and that

25 ensuring dimensional accuracy, etc. ‘'is also



5 paper phenol and triazine. in addition, while the |leads are plated with. )

gol gd~to inprove of the solderability thereof as well as the
bo ylity of the wires, plating with Ar, Ag or Ni may instead be

ved in.sonme cases. Further, to provide for heat radiation 10 where
t he is an enhanced density of |ntegration'or when. nanufaCtUrlng a

seni conduct or device., such as a power |C, in which inportance is attached
- to heat radiation, the semi conduct or deVTk%'nay be produced as follows. ‘\wt
- The phot oet chi ng processing of the copper foil 25 in the 15 step of Figure -
3(E) is so pdeakdditdtelat the copper foil is Ieft in a part surrounded by
and separated from outer |eads 13 on the rear surface of the substrate 26
~(in the area to b@bé@ﬁ t he 5@%efQHssoqnﬁu?mhﬂﬁémééﬁﬁerSﬂéﬁﬁ £BPREd On the

“rear surface of th ﬁn# l:gfco t he base. 11 can_act as a- -

~ heat . si nk. TH@r@EF gﬁﬁc%§ ??&F EaFSPeSBFﬁﬁ B#&ps of Figures
3(F) - 3(1) 0 E s t ng of _
‘the pellet an % ﬁﬁgiﬁgg?|ﬁghe¥ %gﬁiiﬁézls C%ﬁ??&§9§§P§§ 981%%#%%%1 Vi ew

of the'sers coagust gheRd1UsNA CeriAthELd Ty addditidh, "RHile SHeVDeads Fi'gure

6. I'n the figure, nuneral 30 indicates the copper foil which serves as
the heat sinlare ?&atedlnﬁthasmhdbytofuampﬂuue:nunepilsharaolderabnbiuﬁ t hose "

explained in Figure 5. Alternatively, after the heat sink 30 has: been 5
formed as dedBersed QEOV%lltﬁ% FQ&%RQP@R?%L#tUhéfbéH?rHﬁrﬁﬁrtPla ing

- with Al, Ag or Ni may ‘instead be performed in some cases.

Further, to prov1de for heat radlatlon _:_:_ '; _ ;,j
lo.where there is-an enhanced density of ipte;ration;or when]:
:*hanufacturing a semiconductor deficeg'SUCh_aﬁ.ﬁ poweru_ |
aIC, in which'importancedis attached.to heat.radiafion, |
the semiconductor devicenmay-be'produCed as~foliows.-frhei
cdphoﬁoetching processing.of.the'copper'foil-zs in the‘
15 step of-Figure B(E) is so oerforoed'thaﬁ the copper.
| 2f01l is left in a part. surrounded by and separated from
~outer leads 13 on the rear surface '_ _
of the substrate 26 (1n the ‘area “to. become the base ll) L
Thus. the_copper foil formed on. the rear surface_of the ;af.
'20'area whichfwiLl become the'hase-IL'can act as a heat.sink. |
.Thereafter,_processing sihilarfto the foregoing_steps'
of Figures 3(F) - 3(I) is carried_out; Further,_processing.
such as the mounting of the peliet and the potting of '
the resin is carrie.d out. A sectional view of the se,m_conmctor

25 device produced by such method is shown 1n Flgure 6.



of the package base 11 is forned rather nore deeply than described aboes:
form ng a square opening through the gl ass epoxy substrate and exposié?%}%;
part of the heat sink 30. The semconductor element 17 is fastened N
the exposed surface of the heat sink, the elenent 17 and the inner leads 12
are connect ed by the wires 18, and the resin 19 which covers the el enent

17, the wires 18 and parts of the inner. Iead§ 2 is applied by potting.
A .s¢cCtion of a sem conductor device 15 forne by such nethod is shown in
Figure 7, and a rear perspective viewis shown in. Figure 8. Referrlng to
the figures, the e MK i@, auaeral 30 isdicatestt tcoppes KOal sink 30,
and this sem conductor element 17 and the inner. | eads 12 are connected. by =
‘the wires 20 - 18.whiltie ssamviesomguther hekbnehtkd7 Pantes jindisatg aﬁﬂ Fhé parts
of- the inner leads 12 are covered with the.resin 1

seni conduct or el ePERRT inImMENIScOEG GPhFcERRG 3D ?4&§%dﬂ§§%HP§ ; ﬁg? ghe
thi ckness of the coppelliHTE e Il%ghﬁf%?eﬁ%f?dhg%e e %&asf?? e g
.gggtﬂg?tcnggr ;Eﬁéga%$|ﬁf h@sc?gfﬁgf% @f éﬂ%%%ﬁggeﬁngX“ét@%e replé%gﬁ
V\Ath a copper pl B thAs paekaker bhsébD]Iels afm &tafme&ahereheéepmteraral
-described above, form1ng a square openlng through the glass
. epoxy substrate and expOSLng a part of the '
R\; | " heat sink 30. The semlconductor element 17 is fastened
E | 10 on. the exposed surface of the heat 81nk ‘the element _
l? and the inner . leads 12 are connected by the wires
-18, and the res1n 19 which covers: the element l?, the
wires 18 and parts of the inner.leadS'la-is applied
ty”_ ~potting.d A_sectionlof'a_semiconductor device
15. formed by such method'is shonn in Figure 7, and e fear'
perspedtive'view is shown in.Figure 8. Referring to.
the figufes,'the'semiconductof'element l?lisfconnected
to the-heat sink 30, and this.Semiconductor-element
\;f | - 17 and the 1nner leads 12 are connected by the wires -
| 20-t18. The semiconductor element 17, the w1res 18 and -
'the-parts of the inner leads 12 are covered with the =
resin 19, With suchcmethod, the semiconductor element
. is connected directly'to the copper foil, so that the .
'heat radlatlon characterlstic is improved more.

25 : When the - thlckness of the copper foil is 1nsuff1c1ent -

to be expedlent for | formlng the heat sink, it may
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5 i's glass epoxy or the like is provided with |eads and is formed into
~ package bases, pellets are fastened on the bases and are subj ected to wire .
J, and the resultant structure is: sealed with a resin. Therefore, - %

t he sentconductor devi-ce th|n- and Iomerlng 10" the cost thereof can

circuit board usual Iy used i's facilitatdkr On the other hand, there are~ -’
. attained the effects: that 't he di mensi onal accuracy can be enhanced and- t'wéit
~aut omati on &fproductl can bg .achie over, ordi ng to

the preferr 136" PR o BY; aEankira.anerBRe Thebe’ foil
f At i |
Stictently B ﬁ?e C‘t%q# 58‘[%0’?@ Yoo enecBoBeP! OduEcHal 8d LipPOGe v

.nunber (gq p divided out of the present appllcatlon and _
descri bes’ natter al s6 contained ih the present application. Attention is-
‘therefore drawn to Adaleta@drittalabove, a baié subbftdbe Whose material

semi conduct or devi ce conprising: a base of glass epoxy, gl ass phenol, S
triazines pamewgkﬂssuegoqxﬂqplhhdellte psl yester, a recess being forned in a
front surface of the base; 5 a plurality of inner |eads on the

front Surfguggov1ded with leads ‘and is formed into package bases,
pellets are fastened on the bases and are subjected to wire

g bondlng. and the resultant structure is sealed w1th a resin.

1
«)

'Therefore, making the semlconductor devxce thln and 1ower1ng;'
10. the cost thereof can be achleved. and the-znstallatlon-of
" the 'semiconductor device on a printed- circuit board
usually used is facilitated. On thé_dgher hana,lthere'aref :
jattained the effects that'the dimensional:accuracy.can be
;enhanced and that automation of productlon can be achleved
15 .- Moreover, according to the preferred product;on
method of the present invention, the'aforementloned
semiconductor device can be produced readily and
' efficiently. | | - t | |
U.K. patent'application-No;_84t11298 (published
20 under number‘ ]Ei' .) has been'divided ont of the eresent;
| application and describes matter also contalned in the
. present’ appllcatlon. Attentlon 1s therefore drawn to

that application.
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of the base surroundl ng the recess; _a—pt—wf—at—ﬁ—t—yb—ot outer |eads on a rear

surface,of the base, the outer Ieads y electrically
connect ed to the inner [|eads; m“ﬂm ﬁﬂ{l ctor el enent | ofa
i'n the recess, t he sem conduct or ‘el e mel ect¥ically connectead

t he i nner Ieads and a resin which seals at |east the sem conductor eberght
and el ectrical connection parts between the 15 semi conduct or el ement . and
the&;nner | eads. 2. - A seni conduct or device’ according to claiml,
wherein the recessigidNgi nd and the seniconductor element is nounted on the -
bot tom of the recess. 3. - A semiconductor. device according to claim1
20 or claim?2, wherein a hea ssEmilconsivpitori dedior thepréaingeurface of t he
base. 4. . A semi.conduct or devi ce according to claim1, wherein the
recess extends conpletely tir dwage wfe glass, eaokyat IIRAR pbep%vum::dazmnehe
rear surface of the.25 base, .and the sepiconductor el enent. i s nounted on
the heat sink in tRRP§Rhenol, polyimgde, or POAYSEHPEonBUEEERSHRPERI

:accordlng to any ope of the i n ai ms wherein the inner and outer
-l eads are connecte‘%’ L#)aﬁerq:& 5?" ?Sﬁﬁe&fl g‘ %?FI Féns at a side surface
of the base.

_5' o a plurallty of inner leads on the front surface.

~of the base surroundlng the recess;.

- a plurality. of outer leads on a ‘rear surface of
\;; ' the- base. the outer leads belng respectively electrlcally
| connected to the inner leads; .
10 B ‘a semicqndudtorielement located in the .
_recess,'the'semiconduetor_element being electrically
‘connected to the innerhleeds}iand |
a'resih which seals at least'the semicohducter
' .element_ahd electriesl connection_parts betweenithe
15 semiconductor element and the inner leads.
2.,' A semlconductor dev1ce .according-to claim 1,
whereln the recess is blind and the semlconductor

\,; : '_ element 1s\mounted-on the hottom of the_recess..

3. _-’h sehicenductpr device according to claim 1
20 or claim 2, wherein.a heat sink is‘provided_oh_the rear

surface of the base.

4. - A semlconductor device accordlng to claim 1

whereln the recess extends completely through the base,

a heat sink is provided on:the rear surface of the
25 base;'ahd the semiconductor element;is mounted_on.the

heat sink in the recess.
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formng a plu
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connectlvespo

A sem conduct or device accordlng to any one of the preceding

connect ZSm&"&"?ﬂlﬁﬂHﬂllﬁlﬂﬂlllﬁﬂllLePﬁoh“2? orofuci ng. 2.

devi-ce, conpri sihg:

rality of inner leads op {he. front surface of the base;
rality of outer leads on the 15 rear surface .of the base,

preparing a base of glass
phenol , tri azine, paper phenol , polyinide, or polyester;

o~
Pl

t haw

ei ng respectively electrlcallzgconnected to the inner |eads;.

8ss i n t he®f PEMECSRARGERF ey
h d
oty Ee'sgﬁ%sfe@w.sﬁms COFERER S AR BRI ol o

BLIOHS betnBSEmibendmanramdvbuéeaccordlng to any one of

'the preceding clalms, wherein the semlconductor element

'.;10 .

and the 1nner leads are electrlcally connected by wxres.
7. T A method of produc1ng a semiconductor dev1ce.
compr151ng-" | |

preparlng a base of glass epoxy, glass phenol,

Vtriazine, paper phenol,-polylm;de,'or polyester,

forming a plurality of inner'leads'ondthe

front surface of the base;

15

forming a pluraiity'of outer leads on the
rear surface of the base, the outer leads be1ng
reSpectlvely electrlcally connected to the inner 1eads,

formlng a recess in the front surface of the

_ base'so'that the recess is surrounded by the inner

'leads:

20

25

- locating afsemicOnductor element in the
recess;. . | |
:--electrically_Connecting the semiconductor
element to the inner leads; and |
'sealing at least the'semiconductor'elenent:_

and electrical connection_parts between the'semié

conductor element and the inner leads'with.resin.'

e PAGSEPEY A %O (Y Utess i s

ﬁﬁﬁ%ﬁ el enent to
th |
electrical copsadflars BehAlzila BpS) pIESPINY W oM S AT HorA i,

i nner | eads Wathal 8gl8. surfacé9of €he base.
wher-ei.n the inner and outer |eads are électrically connected by formng

A net hod- accordlng'to claim?7,
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| 'c
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Ieads 5 9. . A net hod accordlng to claim@8, wherein the connective
portions are formed by provi ding u mm nI t he base and for '
conductive plating layers on inn ﬂ" m ] "m,”.l? t hr.ough- hol es.

A:net hod- according to any one of claimst7 Eo 5.0 09, wherein the inne ads.
and outer |eads are formed by.forning conductive foils on the front and

reap-surfaces of the base and selectively gching the foils. -11. A
senkgonductor devi ce substantially as any described herein with reference

to Figs. .2 to 8 of .t he 15 dr Wi n Ss hod n
sem conduct or devi gé substantla? %s %crﬁ/r%lenr%%o elsaclrn} Wh%qgglf’e graence

to Figs. 2to 8 OflﬁHGrdéﬁﬁﬁaﬁéer leads are electrically connected by
| | forming connective portzons between the ;nner and outer
' leads.' | | | | | |
5 9, A method according to ciaim 8; wherein the
- cbnneCtive portions are formed.by providing throdgh—holes
in the base and forming conductive plating"laYers on |
inner surfaces of the through-holes. ’ _
b ’ . 10. - - A method accordlng to any one of claims. 7 to
| 10 9, wherein the inner leads and outer leads are formed
by forming conductive fqils on the_front and fear'
'.surfaees;of the base and selectively etChing ehe fbile;
11. . A Semiconducfor deviee eubstentially as apyi
described herein with feference:to Fiés._z to 8 o} the -
15 drawings. | ' |
12. | A method of'pfedﬁcing a semicenductor device:
- substantially as-any hefein desciibed wifh refefehce '

to Figs. 2 to 8 of the drawings.




