SEM CONDUCTOR DEVI CE AND METHOD OF PRODUCI NG THE SAME Background of the
fnvention The present. invention relates to a sem conductor device, to a

| ead frame useful’ in naking such a device, and to a nethod & IngkihdQuch .
a device. An-general, it is easier to nake a sem conductor device of the

flat packn@d type and to increase the nunber of its pins than to'do so with

a sem cohlucfor device of the dual in-line package type. Moreover, the f
install att©n 10 of the fornmer on a nountingycircuit board (printed circuit
board requires simlar nmounting operations as a sem - conductor device of

the chip carrier package type. Omng to these advantages, the demand for

fl at package devi SEMICONDYCTORs DEYICE D METHOD OF BRODUCING MEE SAME
- package 15 type usually has a_seni conductor elenment fastened to a | ead
frane obtai ned by punching an82 g h en ichit is

electrically conneg%id | eads. The pellet_and the connected parts of the
a

b
| eads are then enc %I%géﬁﬁ eI 191akT5 9 F SFIHHRRAYSk®Gge body. .
Wh the 20 p [ | body 1
T emved t TTLLEE, o €10 EAlnd WboAD ADP AN Rlof DNER 20D
the accomPanyind €4 aimeShod sk tikk Cird wsech RS i gy, 2 is utilized as an

i ndex for plurality of |eads 3 which are connected wthin the package body

1 25 to el ectrode padsgenmeddle, SiEniiOrslEiay ) anaky .a | senfiRfRidudEsF S,
sem conduct or . devi ces_have had a tendency to have an increasingly high
density of irdexkee of the flat package type and to increase the number

S of its pins than to do so with a semiconductor device of
the dual in-line package type. Moreover, the installation
10 of thé former on a mounting cirguit boafd,(printed circuit
board requires similar mounting operations as a semi-
conductor device of the chip carrier package type. Owing
to these édvan:ages, the demand for flat §ackage devices is
increasing. A semiconductor device of the flat package
15 type usually has é.semiconductor eiement fastened to a
lead frame obtained by punching and shaping a metal shéet,
to which it is electrically connected by leads. The pellet
a?d the connééted parts of the leads.aré then encapsulated
with a resin (plastics) to form a package body. When the
20 package is rectangular in plan, one corﬁer of a package
body 1 is removed to form a chamfered portion 2, as illus-
trated iﬁ Figure 1 of the accompanying drawings, and the
chamfered portion 2 is utilized as an index for plurality

of leads 3 which are connected within the package body 1

25 to electrode pads on the semiconductor element.

In recent years, semiconductor devices have had a

tendency to have an increasingly high'dehsitf of integra-



-2- tion and a large nunber of pins. On the other hand, it is sonetines
necessary to keep the geonetry of the package body constant for reasons
stich as design, fabrication or nounting. A larger nunber of pins is

achi eved- by making 5 the pitches between the | eads 3 as small as possible
ang positioning the leads 3 with the perineter of the four sides of
package body 1 utilized to the utnost. In the prior-art sen1conducygf?§§
devi ce, however, the chanfered portion 2 i s2rovided to forman in o]
that 10 no lead 3 is provided in éhls ortion. This lo rs the(ﬂe ree of

utilization oft19fe 38dyas 13F9€nBUPLER A Bbﬂ§ D9 e R clé to t he

i ncrease of th Iy f epye the
chanf er ed port:%ori%lé'ng%‘lf"g SRIeQn%SggIPgl g8 {‘)3? [ cu?a ? %ér?q’s c’(ijecyf"l nd | b
15 adj oi ni ng Ua%yc%%%ﬂé EQH kQngnszﬁcE hgs paém&xp bfabsyfem.ifdnc owth

respect to.the céntre 0 of the package body 1. This  sonetines |eads to

di sadvant ages moun@gaiggn, Af ahkgerCALDEr 06 £ "PiMNS | 11§ adH Fene A dyVinlak ilhg
described in detail later, since there is no |lead in the chanfered portion

2, 20 the ﬁarthefpuhehbsadetween ther tepdsds ngs t Smakl asmussiddenandead.
For this reason, plastics material |eaks out in the operation of nolding
with the pl asposdtioasnnt thg Laadae3pvbbhebhe heer Heefierinf dihe faure sides

external appearance or chlpplnayof t he gacka e is incurred, which spoils
the 25 narket&ﬁlFPFyPGFkPHS Sef¥ chnbitl bEed kP che utmost.

) In the prior-art semiconductor device, however, the
~ chamfered portion 2 is provided to form an index, so that
lolno lead 3 is provided in this portion. This lowers the
degree of wilization of the sides of the package body, and
forms an.obstacle to the increase of the humber of pins. .
Moreover, since no lead is disposed in the chamfered portion
2, it is impossiblé, partiéularly on side faces la and 1b
’ 15-adjoining the chamfered portion 2, for the pins to be
symmetric with respect to the centre Olof the package body
1. This sometimes leads to disadvantages in design, fabri-
cation or mounting. Also as will be described in detail |
later, since there is no lead in the chamfered portion 2,
20 the part of the ;ead frame corresponding thereto also has
no lead. PFor this reason, plastics matefiél leaks out in
the.opération of moiding with the plastics, resulting in
the problem that degradation in the external appéarance or
”chipping of the éackage is incurred, which spoils the
25 markétability of fhe semicohductor device.

In one aspect, this invention provides a semiconductor

device comprising a rectangular package body encapsulatiné



In one aspect, this invention provides a sem conductor device conprising a

rect angul ar package body encapsul ati ng -3- a sem conductor elenent, and
a plurality of leads which jut out fromthe package body, the |eads °
“includi l.eads. whi ch are connected to el ectrode pads on the sem conduct or

e | eads connected to the el ectrode pads project- 5 ing from each .
" sides of the package body and froma chanfered portion in at igé;
_ corner of the package body. In a second aspect, the invention
provides a |l ead franme having a tab for sUBporting a seniconductor el enent

10 I fral t he I i

of Tonds. onf cRRP KRR OheS ERRA AR 4 ALY Le%yd ?@d%ﬁ‘waﬁggd“;?ohﬁé

h b, d he d

he { b anaiabrale, +E5h e 4By 1R, BR3P @é“*&‘é?* 1334bnc 15" dam

to the tab,yphen COPNELEARNL ¢ U5 | dTEA AR Yool q,q,eréthet '&%mtﬁBnEIHEEBEt means

being positioned sufficiently close to the tab support |eads when t he

tab i s encappehénes tie al epdkagshiEred e HhRD ederiteiddel pads @ﬂdgbbe-
I mredi at el y adj acent connection | eads extend fromthe damage to at |east 20

one chans$ erznig pfrom orach dhetlhorforr fiddse gfadhegpaokageabddyhandt her
connectlon | eads project fromthe four sides of the package body.
from a chamfered portlon in at least one corner of the
package body.
In a second aspect, the invention'pxovides a lead k_}
frame having a tab for supporting a semiconductor element,
10 a rectangular dam, a frame portion supporting the dam, and
a plurality of leads extendiﬂg from the dam towards the
tab ahd being arranggd around the tab, the leads ihcldding
tab support leads which extend from the dam to the tab
aﬁd connection leadé which extend a part of the way from the
15 dam to the tab, the connection leads immediately adjacent
the tab support'means being positioned sufficiently close
to the tab support leads that, when the tab is eﬁcapsulated .
in a package body, the tab support leads and the immediately \*)
adjacent connegtion leads extend from the'damage to at least
20 one chamferéd'portion at the corner of the package body
and the other connectlon leads proaect from the four sides
of the package body. _
In a third aspect, the invention provides a method of
forming a éemicohductor device, ¢omprising=
25 preparing a lead fréme having a tab and a plurality

of leads,

fastening a semiconductor element o the tab,



“

In a third aspect, the invention provides a nethod of formng a
sem conduct or device, conprising: 25 - preparing a |l ead franme having a
tdb and a plurality of |eads, fastening a sem conductor elenment to t ‘\fab,
-4- connecting el ectrode pads of the sem conductor element to the S
awenol di ng.a package body of resin around the tab, the sem conduc /
elepent, and parts of the |eads, such that 5 other parts of the |eads™ ] ut
out fromthe package body; wherein the | eatd~are |ocated such that they-
project fromeach of the four sides of the package body and froma
chanfered portion iFPRREGENE SHFetTodfePagE P%et ﬁcﬁﬁﬁgcﬂﬁgﬁ?tﬁﬁ element
Enbodi nents of the inventi 111 now be described in detail, by way of
o9 ity R i

exanple, w e o e acconpany- ing drawings, in which: Figure 1

s aplan view of agiifiy  lpRAKUGORIN O J8K1GCardlng the EABIERS 1S 2

perspective view of a sel _ evirce according to an enbodi ment of
the present idepiddilictdd@IRementS AnREPARRE! b¥etHbeleals)  SUch Ok avay,

of the sem conductor device shown in Figure 2; Figure 4 is a general
schemati c pl ascherpafts dcathe leads jut out from the package body;
wherein -

_ the leads are located such that they project from each
of the four sides of the package bédy and from a chamfered
portion in at least one corner of the package body. |

10 Embodiments of the invention will now be described in
| detail, by way of example, with reference to the accompany-
ing drawings, in which:
Figure 1 is a plan view of a prior-art semiconductor
device;
15 Figure 2 is.a perspective view of a semiconductor
device according to an embodiment of the present invention:
Figure 3 is a perspective view, partly broken away,
L of the semiconductor device shown in Figure 2; |
Pigure 4 is a general schematic plan view of a léad
20 frame which is used for producing a semiconductor device
according to the present invention;
Pigure 5 is an enlarged view of the essential por-
tions of the lead ffame shown in Figure 4;
Pigure 6 is a sectional view of the molded state when
25 the lead frame shown in Figure 5 is encapsulated;
Figure 7 is a partial enlarged view, corresponding to

Figure 5, of a lead frame in the prior art: and



20 frame which is used for producing a sem conductor device according to
the present invention; Figure 5 is an enlarged view of the essential por--
tions of the lead frane shown in Figure 4; Figure 6 is a sectional view of

t he nol. state when 25 the lead frame shown in Figure 5 is encapsul at ed,;
Fi gure a partial enlarged view, corresponding to Figure 5 "of a lead
frame i prior art; and -4a- Figure 8 is a sectional viewof a A
nmol ded stafe in the prior art. -5- The4@resent invention will be e

‘described in connection with i.llustrated epbodi pents.. Figure 2 i.s ener a
perspective view BLIHLEeli L8 écﬁﬁFE?ﬂﬁafo"{'ﬁ‘% e%e'?ﬁ'l‘#:‘?fgesrﬁﬁtﬁ,”\/\ﬁiq%e
Figure 3 5 is a frggnentary sectional view thereof. Nuneral 10 designates
a package b8&}CTafli®nuneral 11 |eads (pins) which are protrusively disposed
on the four perinetric side faces of the package body 10. The package body
10 is made generally flat by such an expedient as nolding o a resin
(plastics) material, and its shape in plan is



a square such as oblong. It encapsul ates the inner end parts of the |eads
11, namel'y, inner |leads 12 and a sem conductor elenment pellet 13 therein.
The sem conductor pellet 13 is fastened on the upper surface of az S 14
which 15 is substantially in the shape of a rectangle, preferabl¥j§§{egular
sguare, and,the el ectrode pads thereof and the inner |eads 12 of

réspective | eads 11 are connected by wires 15. In addition, the package
body 10 has one corner thereof renoved, a@p the resulting chanfered portion

is formed 20as an index 16. On the other Hand, the |eads 11 are juxtaposed
on each of the four perinetric sides of the package body 10 at equal
pitches, and their outer |eads 17 protrude in the four perinetric
directions. In tithe @2eeenthénsehelioheutiil1be adesbrhbedtbpvdennedtiamt
25their fore end parts can contact with the wiring | eads of a nounting
printed circuwiitthhddddstratedhemhodimentshe package body 10 is placed on the
printed circuit board. [In addition, ihe outer, leads, 17 are di sposed so as
to be symet Flguge; B issge&enesatnhBersReshtve vb%gi?fd% of the package

o fectvely E8VARE AEAOTHLBR,&r PRgPysoenko aP SFRESR RLRS Hietke 3 |,
nanely, 1 Re AEod oF deBaRY, Sef It TREN Spkabe; TELEARTR O
correspondi Ngedileas tle@29S package body, and numeral 11 leads (pins)
- L " which are protrusively disposed on the four perimetric
| side faces of the package body 10.. The package body
10 is made generally flat by such an expedient as molding
10 a resin (plastics)'ﬁaterial; and its shape in plan is
a square such as oblong. It encapsulates the inner
end parts of the leads 11, namely, inner leads 12.and
a semiconductor element pellet 13 therein. The semiconductor
pellet 13 is fastened on the upper surface of a tab 14 which
15 is substantially in the shape of a rectangle, preferably a regular square,
and the electrode pads thereof and the inner leads 12
N | of the respective leads 11 are connected by wires 15.
In addition, the package body 10 has one cbrner thereof
removed, and the resulting chamfered portion is formed
2pas an index 16. On the othef hand, the leads 1l are
Juxtaposed on each of the four perimetric sides of the
package body 10 at equal pitches, and,their outer leads
17  protrude in the four perimetric directions. In

this case, the oﬁtef;leads 1?7 are bent stepwise so that

25their fore end.parts can contact with the wiring leads



17a and 17b protrude fromthis face in directions which are
orthogonal to each other. Now, a nmethod of producing the sem conductor
device pa ng t he above construction will be described. 15 First, as
shown i gure 4, a netal sheet of "42 alloy” or the like is punched to
forma gate Iead frame 18. In the present exanple, this lead frame 18
is const¥lcted as a nmultiple frame in which | eads etc. corresponding to
five packages are provided next to 20 each other. Each conponent for -one
package has the inner |leads 12 of-a plurgdity of leads 11 disposed radially
around a square tab 14 fornmed in the central part thereof, as also shown in
Figure 5. In addition, the respective |leads 11 are |ntegrally coupl ed by a
frame-1i ke dam 25 19, .gnd their guter t end in the four

- 7- per|netPicadPPEGFPBﬁSP§Pn§& aFlﬁFP&%egoéﬁa’cBﬁBI§§°VB’ "B%%me portion
20. Tab susp ﬁ%ckgggsb%ﬁyaﬁg ?gk%ﬁebéa %ngﬁgtéﬁ Lhg.fppr corners

of the tab 1 are“couple ereby to support this
tab 5 14 Onbfo gdl.r 2R aaa&wenZOth@bdeebolleadar27599@mabyp@mral 23. The
| ead 11la and dlsposed on thé index 16 are arranged in proximty to the
tab SUSpendlag lagado2beso t haymmeeriot eishagcespd2tbedvwera tbértrahds |1 a,
11b and the tab suspending | ead 21 may becone as snmall|l as possible. By

5 position of the package body 10 and S0 as to utilize

the perimeter of the package body 10 effectively to
the utmost. Accordingiy, some of the leads 11 or leads Wi
1la and 11b in the present éxample are disposed on the
'éhaMEmedportion, namely, the face of_the'index'lG of
10 the package body 10. The corresponding outer leads
'l7a and 17b protrude from this face in directions
which are orthogonal to each other.
Now, a method of producing the semiconductor-device
having the above cohstruction will be described.
1s  First, as shown in Figure &4, a metal sheet of
"2 alloy" or thellike is punched tq form an elbngate _
leéd frame 18. In the present example, this lead frame -/
18 is constructed as a mhltiple'frame in which leads
étc. correéponding to five packages are provided next to
20 each other.' Each component for One'packége haé the inner
leads 12 of a plurality of leads 1l disposed radially
| around a square tab 14 formed in the'cent;al paft thereof,
" as also shown in Figure 5. In addition, the respective
leads 11 are integrally coupled by a frame-like dam
.25 19, and their outer leads 17 ~ extend in the four



10 the way, a. conventional |ead franme 18A shown in Figure 7 does not
i nclude such | eads 1l1a and |l b, so that the interspaces 22A between the tab
stspending | ead 21 and the adjacent |eads 11 are |arge. One corner of .
package of the lead frame 18 15 is provided with an unpunched gate top
e&ate portion 29, so as to reqgulate the flowof a resinin a resin 1
eration as will be described later. Synbol 29A indicates a gate top
pldte portion in the prior art (Figs.- 7 and 8). The plurality of guide -
hol es 23 are forned on both the .20 sides of .thgelead frane 18 as shown in
Figure 4, and are utilized for feeding in an automatic assenbly operation.
Secondly, the tab 14 and the inner |leads 12 of the lead frane 18 are pl ated
with gold or tperimabridhdireétionstdt emmal gritoiers aridcrooupled Itet 13 is
fastened on the 25 surface of the tab 14 by a gold-silicon eutectic or the
-8- like, and @héraae| p@r!uaoo@c heTamrauspending deads j2di eae inespes tivedy

15 to performel ectri connectlon Thereafter, as il lustrated in Figure .
6, the | ead frBRgVi4e saEe'E énf ‘Eﬂb‘be‘?omﬁ Rert h’%s'iaﬁ" At sd ARG t@ﬁé’l ets 24
and 25 5 to La h b, .14 Iead eIIet 13.and WL T es 15
wi thin the cavlsl g%‘?gi ? %gnm%ll '?be? yan Wtdscﬁd' §§1 n 28 is

IﬁreC' bl'y 'nerﬁu%sdﬂwrepawﬁofawzo Z%mwasmwwmasﬂ ormed in
The leads lla and 1llb disposed on the index 16 are arranged
oo 'in proximity to the tab suspend;ng lead 21 so that the
e interspaces 22 between the ié;ggllla, 11b and the tab o
suspending lead 21 may become as small as possiblo. By
10 the way, a conventional lead frame-lBA shown in Figﬁre 7
does not include such leads 1lla and 11b, so that the
inferspaces 22A between the tab suspending lead Zi and
the adjacent leads 1l are large.
One corner of each package of the lead frame 18
15 is provided with an unpunched gate top plate portion
29, so as to regulaté the flow of a resin in a resin
(s - molding operation as will be described later; Symbol 29
indicates aQﬁme'uxaplaUaporthxi1n'uuepmkm'art(Fiqs.7’au18).
The plurality of guide holes 23 are formed on both the
20 s1des_of the lead frame 18 as shown in Figure L, and
are utilized for feeding in an automatic assembly ooeloation.
Secondly, the tab 14 ahd the inner leads 12'of1¢E
lead frame 18 are plated with gold or the.like. Thereafter,

the semioonductof element pellet 13 is fastened on the

25 surface of the tab 14 by a gold4silicon eutectic or the



| ower nol di.ng tenplet 25. At this tinme, the gate top 10 plate portion 29
provi ded at one corner of the lead frame 18 is arranged in a position

di rect | yabove the gate 27, so that the resin introduced fromthe gate 27

i s gui f&)into a deeper place. The resin forcibly fed into the cavity
passes‘a; ough the interspaces of 15 the lead franme 18 and fills.up the

whol e cavity. Wth the lead frane according to the present enbodi nent, ;o
t herefore, |eakage (overflow) of the resin to a part Bin Figure 5 can ‘&
be suppressed owing to the snmall i-nterspaces between the |leads 11la, |lb and
the tab suspending lead 21. In 20 contrastg-with the prior-art |ead frane

18A shown in Figure 7, resin |leakage 30 is liable to occur in the parts A

of the figure as illustrated in Figure 8, on account of the |arge

i nterspaces 22A. Wien it is intended to elimnate the | eakage part after

ol di ng and 25110] i gid | N1 dh e Sambate Iahddl Al WaRlereh Rl Of

|
t he package body 10 i's incurT ed. -9- After the nolding encapsul ati on has

been finished by the wityes s rid ask efonte e vt il IPcdPebEiR . MfhepBiErdam 19

of the lead franme 18 and al so the tab suspending | eads 21 thereof are cut
away, and the asitEilustansted i Higurent6 stdyenilsadf names 18.vdrsk sekhen, the
f oregoi ng sem conduct or -devi ce can be obt ai ned. _ .
in upper and lower resin molding templets 24 and 25
5 to arrange the tab 14, inner leads 12, pellet 13 and '.
wires 15 within the cavity 26 of the molding templets, s
and tﬁe m&ldiﬂg resin 28 is forcibly introduced into
the cavity 26 through a gate 27 which is formed in the
lower mdlding templet 25. At this time, the gate top
10 plate pofﬁion 29 pfo?ided at one corner of the lead
frame 18 islarranged'in a position directly above the
gate 27, so that the.fesin introduced from the gate
27 is guide& into a deeber place. The resin forcibly
fed into the cavit& passeé through the intersﬁaces of
15 the lead frame 18 and fills up the whole cavity. With N
the lead frame according to the present é&ndﬁmmt,ﬁhaxﬁhre, S
leakage (overflow) of the resin to a part B in Figure 5 .
can be guppressed owing to'tﬁe-small interspacés between
the 1eads i1a, 11b and the tab suspending lead 21. In
20 contraét; with the prior-art lead frame 18A shown in
Figure 7, resin léakagé 30 is liable to occur in the
parts A of the fignreaas illuétrated in Figure 8, on
account of the large interspaces 22A. Wheﬁ it isinun@ed
to eliminate the leakage part after molding and

25 solidification, the drawback is involved that chipping

of the package body 10 is incurred.



Wth the sem conductor device of the present exanple, accordingly, since
t he package body 10 is provided with the index 16 forned by renobving one
corner, recoition 10 of the |l eads 11 can of course be effected as inthe
and since the | eads 1la and 11b are di sposed al so on thﬂéggé}x
16: increase in the nunber of |eads is achieved to that extent and '
erhanced-density of integration as well as an increased nunber of pins can
15 be coped with. In addition, the disposition of the |eads on the
makes it possible to dispose the leads sythetrically with respect to the
center of the package Rody. This can facilitate the design fabricat
cttbe

prior art,

Ther ef or e,

%Bunting of the sem &d

pf the .resin -10- and the attendant

fng etc. are pr

a  seni condéct eredeentesoépwigh BRI $PESE1 WoFK. CAtOR, PERSUESFegoing

semiconductof device can be obtained.

ndex

i on and

aejdiagoencapsudatiornghas beenufinbshed etc.

reover, according,to the .producing t hod of the present enbodi nent, the
el | et fasteningnb% Faﬁ?gnF%ﬁffégganﬁggyﬁngtg

ti ' t f the_ | ead,f in which 25 th
oads are dispoced (i Bte Y 3984 3Fa8p 1HCandCR1e0 FBe, Feb Besrensins
the hLealage10tnkbecreara Hﬁ’tgﬁf}%%l Saﬁ&pﬁ’ﬁgs&?@erg@%@%??

Beframenrartierse® anddi ng

verfl ow
so that

With the semiconductor device of the present example,

accordingly, since the package body 10 is provided with

the index 16 formed by removing one corner, recognition

10 of the leads 11 can of course be effecfed as in the

prior art, and since the leads l1lla and 1lb are disposed

also on the index 16, increase in the number of leads

" is achieved to that extent and an enhanced density of

integration as well as an increased number of pins can

15 be coped with. In addition, the disposition of the
leads on the index makes it possible to dispose the

leads symmetrically with respect to the center of the

package body. This can facilitate the .design fabrmaam

and mounting of the semiconductor device or the mounting

20 circuit board etc.

Moreover, according to the producing method of the

present embodiment, the pellet fastening operéﬁion,

wire connecting operation and resin molding dperation

are carried out by the use of the lead frame in which

25 the leads are dispOSed in the index part of the package

body to be formed. Therefore, the leakage of the resin .

molding is suppressed, and the overflow of the resin



Here, it goes w thout saying that the constructions 5 of the illustrated

sem conductor device and |ead franme are nmere exanples and that various

nodi fi cations may be nade. As set forth above, in the present sem conductor

deviceﬂf!Egds are also disposed in the 10 index portion of a package body.
S.#ffective for enhancing the density of integration or increasing

the numd of pins of a sem conductor device, and sinultaneously permts )

the symmetric arrayal of leads to fackhbtate design, fabrication and i

nounting. Besides, according 15, to the present mnethod, a lead frame with"

smal | interspats the L?s*ettfndlsg\% HPRRGH S BFE RFEENTRDr S8 tb&tn and

- prevent chipping etc.., so,fhat enhancent in the,external appearance and

enhancenent it hes%cl?&%“b{\iqxf feg&?%@%%g&rkféa%ﬂltyl §28d & i on,

with the present |ead frame, |eads are disposed in the index portion of a

package body. PR®ducgdevents resin | eakage and chi pping during the resin

mol di ng of the package, to prevent the marketability from degrading.

Anot her effect 25 i Here,cdpegaeshwahhantesaningntihat tleastoysofudtieys ati on

and increase in the nunber of pins of a sem conductor device to_which this

lead frame §s 8fpthedilidnatratedcrepieerduetopndeyioeiandi beadniramenting.

are mere examples and that various modifications may be

made.
As set forth above, in the_pfesent semiconductor C g

device, leads are also disposed in the

10 index portion of a package body. This is effective
for enhancing the density of integration or increasing
the number of pins 'of_a semiconductor device, and sinultaneously
permits the symmetric arrayal of leads to facilitate
design, fabrication and mounting. - Besides, acccrding

15 to the present metﬁod,_a lead |
.frame with small interspaceé is used. This can suppress
the overflow of a resin and prevent chipping etc., so
that enhancement in the external appeafance and K;)
enhancement in the marketability can be achieved.

20 In addition, with the present lead frame,
leads are disposed in the index portion |
of a package bbdy. This prevents.fesin léakage and
chipping during the resin molding of the packagé, to
prevent the marketability from degréding. Another effect

25 1is to cope with enhanéement in the density of integration_
and increase in the numbef of pins of a sémigonductor
device to which.this lead frame is applied, and té'

facilitate design, fabrication and mounting.



-11- CLAIMS: 1. A seniconductor device co t angul ar package
body encapsul ating a sen1conductor el ement, and a ality of |eads mhlch
jut out fromthe package body, 5 gmmﬁm“c“ “l Mml eads whi ch ar
connected to el ectrode pads on the s t he | eads
-connected to the el ectrode pads prOJecflng fron1each of the four siges

le packagé body and froma chanfered portu nin at |east one corner of the
patkage body. 10 2. A seniconductor “dévi ce according to claim1,
wherein the | gpdsyg@re symetric with respect-to the centre of the package
body. 3. A semrconduct or devi ce according to claim1 or claim?2, wherein
the package body isjmadg sémicddfidtorl device com r@\siﬂg‘ §0PEUEAR ?uﬂﬁ"' ce
according to any one of clainms 1 to 3, wherein t s are bent so as to
form steps eapiickige avody éncapsiRlat ity dUGlemicdaduceoacedenent, tandny one
of the preceding clainms, having an additional |ead projecting 20 fromthe
or each chanfplecabbty i ahsledds whisickage ousdfromhshedgackagel be@ﬂs bei ng
for supportlng t he sem conductor elenent in the package body. 6.
seni conduc?or® @%vl%%ﬂ%Lkﬁﬁ¥Hﬁ%Q£I agds which pEe ﬁ@ﬂé?ﬁtﬂﬁth0r%¥%ﬁ%#ﬁﬂﬁto

Figs. 2to seni -

. f h
conduct or el e?ﬁ% on, rr'é%tsa rarr%lfe%'\zélﬁg'pipfi gﬁagﬁp ggo‘rtﬁéé‘?h‘éo dam
and a pluraL'EHeqéleé¥¥§%é”§§ﬁ§jﬂyb ééyyng from each of the four sides

of the package body and from a chamfered portion in at least

A/ one corner of the package body.

10 . 2., A semiconductor device according to claim 1,
wherein the leads are symmetric with respect to the centre
of the package body. |

3. A semiconductor device according to'claim 1l or
claim 2, wherein the package body is made of a resin.

15 4. A semiconductor device according to any one of
claims 1 to 3, wherein the leads are bent so as to form
steps each therein;,

| 5. A semiconductor device according to any one of
~ the preceding claims, having an additional 1lead projecting_

20 from:the or each chamfered portions oflthe package body,
the additional leads being for supporting the semiconductor
elemeht in the package body.

6. A semiconductor device substantially as described
herein with reference to Figs. 2 to 6.
25 7. A lead frame havxng a tab for supportzng a semi-

conductor element, a rectangular dam, a frame portion

_supporting_the'dam,'and a plurality of leads extending from



-12- the damtowards the tab and—terng—artanged—around the tab, the |eads

I ncl udi ng tab support | eads mhl damto the tab and
connegtipon | eads whi ch extend -a m Jmﬂim nﬂb romthe damto the tab, -
t he ct ion leads 5 i medi atelsy a ab support neans being _
posi \i‘omed sufficiently close to the tab support |eads that, when the tab N

I s encapsul ated in a package body, the tag support | eads and t he K
i medi at el y adj acent connection | eads exf Ad fromthe damto at |east one

commect on” a Rt ok BE 4 GR! c2%, She' BEaBE°EPOFReH e Rl 58 T A 1 cac
frame accordifg Q'n@lnd1%ert‘i%5s\‘;t\§§o§@blé a6°4hP0R R end. efnjead fram

according to aim cl ai m™8 rein t e tab 1s central wthin the

dam 10. A ltgad dam2® thsitabt aald ¥oAhede$ohi DeddScuRish e ktendf£rpaee to
Figs. 2 to 6. 11. A nethod of form ng a sem conductor device, conprising:

20 pr eyfartineg way €xom thee daavcngthet aabanthha gbnnetctign oleddsds,
fastening a sem conductor element to the tab,. connecting el ectrode pads of
t he seni Gondumediiagledyegdjacentte theatigb gupgport means being positioned

sufficiently close to the tab support leads that, when the
tab is encapsulated in a package body, the tab support
leads and the immediateiy adjacent connection leads extend L
from the dam:to at ieast one chamfered portion at the corner ~/
10 of the package body and the other connection leads project
from the four sides of the package body.
8. A lead frame according to claim 7, wherein the
tab is rectangular. |
9. A lead frame according to claim 7 or claim 8,
15 wherein the tab is central within the dam,
' 10. A lead frame substantially as described herein
with reference to Figs. 2 to 6.
11. A method of forming a semiconductor device,
comprisinj:
20 preparing a lead frame having a tab and a plurality
of leads, '
fastening a semiconductor element to the tab,
conneéting electrode pads of the semiconductor element
to the leads, and
25 molding a package body of resin around the tab, the

semiconductor element, and parts of the leads, 'such that

other parts of the leads jut.out'from-the package bddy;



25 nol di ng a package body Q_ﬂLESLn-aF6Uﬂd‘TﬁE tab, the sem conductor

‘el enent, .and parts of the |eads, such t'h rts of the | eads f out
f.rom t he package body; -13- vvhe ﬁ%‘“ﬁg&“g e | ocated such t hey
prOJect from each of the four S|de ge body and from.a
chanf er ed portion in at |east one cSrner of the package body. 5 12.
A™et hod according to claim11l, wherein the lead frane is formed by

ching a metal sheet. 13. A method accospi+ig to claim11l or claim12"
wherein the el ectrode pads of the sem conductor :el ement and the | eads are
el ectrical l ywhewredated by wires. 10 14. A nethod according to any
one of clains 11 to 13, wherein a damof the lead frane is cut amay after
the resin nol di ng Shepleads arecioeated iﬁ@hﬂkﬁ#&)%P%ﬁﬂﬁﬁﬂiﬁ&ﬁctGP“UeV|ce
substantially as descri bed herein mn%h reference to‘f 2 to 6.

each of the four sides of the package body n rom a

chamfered portion in at least one corner of the package body.

5 12, A method according to claim 11, wherein the lead
frame is formed by punching a metal sheet. |
13. A method according to.claim 11 or claim 12
- wherein the electrode pads of the semiconductor element and
~ the leads are electrically conneyted by wires.

10 14. A method according to any one of claims 11 to 13,
wherein a dam of the lead frame is cut away &£ter the resin
molding step. |

15. A method of producing a semiconductor device

substantially as described herein with reference to Fiés.

15 2 to 6.




