
1                     0015111                        2 Lead frame and
housing for integrated circuit This invention relates to lead frames, and
Figure 6 is a plan view looking in the direc- lead frames having housings
moulded thereon       tion of the arrows VI in Figure 7, of a chip car- for
use in packaging integrated circuit elements.  rier housing moulded on to a
lead frame: Integrated circuit elements are being pro-        Figure 7 is a
view taken along the line duced in large numbers in the form of flat chips
5    VII-VII in Figure 6; which are usually square and which have ter-
Figure 8 is a view taken along the line minal areas located on one surface
thereof,       VII-VIII in Figure 7: usually along edges of the chip. These
chips are    Figure 9 is a plan view in the direction of the being produced
in several sizes and having dif-  arrows lX-IX in Figure 7, but with a chip
ferent numbers of terminal areas. When a chip   10    mounted in the
housing; and is packaged in a carrier, it is necessary to estab-  Figure 10
is a view taken along line X-X in lish electrical connections to the
terminal areas  Figure 9. on the chip, and to provide conductors extend-
Figure 11 is a similar view as in Figure 10 ing from the chip to the edge
of the carrier so  with the leads being severed from the metal that the
chip can be connected to further   15   strip. circuitry.
Figure 1 shows a continuous strip corn- In accordance with conventional
packaging      prising a lead frame strip 1 and chip carrier techniques, it
is normally necessary to provide a  housings 2 moulded on to the lead frame
strip I particular lead frame for each chip size and ter-  in surrounding
relationship to each lead frame. minal area requirement, and clearly this
is a   20  In the description which follows, an indi- burdensome
inconvenience to the integrated       vidual lead frame of the strip 1, as
shown in circuit element packaging industry. Clearly,     Figure 2. is
first described, and this description substantial economies could be
achieved if a     is followed by a description of a chip carrier single
standard lead frame and chip carrier      housing 2 and the manner in which
a chip can could be used with chips in a range of sizes and   25   be
packaged in the housing 2 and the terminal chips having a range of numbers
of terminal      areas of the chip connected to the leads of the areas
thereon.                                   lead frame. According to this
invention a lead frame         As shown in Figure 2, the lead frame strip 1
capable of use with integrated circuit chips of  comprises a continuous
strip of conductive different sizes and having different numbers of   30
metal provided with pilot holes 3 at regularly terminal areas, is
characterised in that the lead  spaced intervals adjacent to the side
edges, and frame comprises a centrally located support       an index hole
4 adjacent to each lead frame for member, and a plurality of leads having
inner     the purpose of orienting the lead frame during end portions which
are integral with the sup-    -   manufacture of a complete assembly. port
member and having outer portions form-   36    The lead frame shown in
Figure 2 comprises ing a radiating pattern relative to the support   a
square central support member 5, and leads 6 member, at least one of the
leads being a corm-   and 7 radiating from the support member 5. posite
lead comprising a trunk lead and branch      The leads 6 are designated
simple leads leads extending from side edges of the trunk      since each
comprises a single strip of metal lead at spaced intervals and at
increasing dis-   40   extending from  one edge of the support tances from
the support member, whereby the       member 5. Each simple lead 6 has an
inner end lead frame can be used with a relatively small    portion 8 which
extends normally from one chip by removing the support member and con-
edge of the support member 5, an intermediate necting the leads, excluding
the trunk lead, to   portion 9, and an outer end portion 10. The the
terminal areas of the chip, and the lead   45  intermediate portions 9 at
each side of the sup- frame can be used with larger sizes of chips by
port member 5 diverge from each other, and the removing the support member
and a portion of      outer end portions 10 extend parallel to each the
trunk lead adjacent to the support member     other. The lead frame of
Figure 2 is sym- whereby branch and other leads can be con-        metrical
about vertical and horizontal axis, as nected to terminal areas of the
chip.       80   seen in the drawing. Each lead frame in the strip This
invention will now be described by way     1 is separated from adjacent
lead frames by a of example with reference to the drawings, in     narrow
transversely extending portion 11 of the which.-
stock metal, as shown in Figure 2. Figure 1 is a perspective view of a
section of    The leads 7 are designated composite leads, a strip of
integrated circuit element packages;   55   and each comprises a trunk lead
12 which Figure 2 is a plan view of a lead frame in     extends from a
corner of the central support accordance with the invention:
member 5 at an angle of 45 degrees to the Figures 3 to 5 are views similar
to Figure 2   inner end portions 8 of the adjacent simple illustrating the
manner in which chips of dif-   leads 6. Each composite lead 7 further com-
ferent sizes and requiring different numbers of   60   prises a plurality
of branch leads 13 each of leads can be accommodated by the lead frame
which has an inner end portion 14 which of Figure 2;
extends from one side edge of the associated 2   



3                  0015 111                       4 trunk lead 12 and
parallel to adjacent inner end  materials, such as glass fibres, can be
used with portions 14 of immediately adjacent simple       the resin to
provide improved hardness or other leads 6. Each branch lead 13 also has an
inter-   desired characteristics in the housings. mediate portion 15 which
forms part of an inter-    Each housing 18 comprises a square frame-
rrediate radiating lead pattern, and an outer end    5    like structure
which surrounds the centre of the- portion 16 which extends parallel to the
outer    lead frame and which extends beyond both end portions 10 of the
simple leads 6. The outer  major surfaces of the strip 1. A relatively thin
end portions of the composite leads 7 are pro-    web 19 extends inwardly
from the internal side vided with triangular, openings 17 which pro-
walls of the housing 18 towards the centre of vide an improved interlock
between a chip   10   the lead frame; and an opening 20 is provided in
carrier housing and the lead frame when the      this web 19, which opening
20 is centrally housing is moulded on to the lead frame.          located
with respect to the support member 5 The particular lead frame according to
the     of the lead frame. A small central opening 21 is invention, shown
in Figure 2. has a total of     also provided in the support member 5 of
the twenty-eight simple leads 6, seven extending   is   lead frame as
shown, the openings 20 and 21 from each of the side edges of the support
receiving cores used in the moulding process. member 5. and four composite
leads 7, each       The inner end portions 8 and 14 of the leads 6 having
ten branch leads 13 extending there-       and 13 are embedded in the web
19 but their from. five extending from 'each side edge of      downwardly
facing surfaces are exposed as each composite lead.
20   shown in Figures 8 and 10, and the inter- In use of the lead frame of
Figure 2, an open-  mediate portions 9 and 15 of the leads 6 and ing is
provided in the centre of the lead frame of  13 are totally embedded in the
side walls of the a size dependent upon the physical dimensions     housing
18 as clearly shown in Figure 7. of the chip to be mounted, and the number
of        The upper (as seen in the drawings) surface leads required for
the chip.                  of the housing 18 is formed with a recess 22, If
the lead frame is used in packaging a rela-   while the lower surface has a
similar but smaller tively small chip which requires only twenty-
recess 23 adjacent the strip 1 which recess 23 eight leads, the support
member 5 only is         opens into a slightly larger recess 24. Further
removed from the lead frame, as shown in          recesses 25 are provided
in the lower surface Figure 3, and the seven simple leads 6 at each   35
around the periphery thereof. side of this opening are connected to the'
In the manufacture of a chip carrier assembly terminal areas of the chip.
a portion of the web 19 and the support If it is desired to mount a chip of
a larger size   member 5 of the lead frame are removed by a requiring
forty-four leads, an opening as shown.   suitable punch and die to provide
an enlarged in Figure 4 is provided in the centre of the lead   35
opening in the web 19, as shown in Figure 10. frame by removing the centre
support member         A chip 100 (Figure 10) is bonded to a-suit- 5.
portions of the inner end portions 8 of the    able heat sink 101 which is
dimensioned to be simple leads 6, and a portion of each trunk lead
received in the recess 22, and which is then 12 adjacent to the support
member 5. Upon        positioned in the recess 22 as shown in Figure
removal of these inner end portions of the trunk    40   10. Lips 26 formed
around the recess 22 are leads 12 some of the branch leads 13 become
then thermally reformed, as shown in Figure 10, separated from the trunk
lead 12 and can be       so that they extend over marginal portions of used
to establish electrical connections to the   the heat sink 101 and retain
it in the chip car- chip.                                             rier
housing 18. The terminal areas of the chip If a relatively large integrated
circuit chip is        are then electrically connected in any suitable
being mounted, an opening as shown in Figure      way to the ends of the
leads, Figure 10 showing 5 is provided by removal of the support member
conventional wire  bond  connections  102 5 and the trunk leads 12 to
render all of the    extending from the chip 100 to the leads. It will
branch leads 13 available for establishing con-   be noted that the chip is
positioned imme- nections to the chip so that a total of sixty-eight   50
diately adjacent to the leads of the lead frame leads (forty branch leads
13 and twenty-eight     so that the extremely fine wires 102 are simple
leads 6) are provided for the chip.        extremely short. A lead frame as
described above can be used       The manufacturing process is completed by
with chip carrier housings of many different     filling the central
opening of the housing 18 types and can be used in any desired manu-   55
with a suitable material such as a silicone facturing processes for
producing chip carrier    material, mounting a bottom closure member
assemblies. However, there will now be des-       103 (Figure 10) in the
recess 24, and forming cribed a specific pre-moulded housing arrange-
lips 27 on the lower surface of the housing over ment which permits the
accommodation of        the closure member 103 to retain it in place. chips
of different sizes.                   60      The operations described
above can be Referring to Figures 6 to 10. housings 18 are  carried out
while the outer end portions 10 and moulded on to the strip 1 by a suitable
injec-    16 of the leads are integral with the metal strip tion moulding
apparatus and may be of any suit-   1, and after these operations have been
carried able thermoplastic material, such as poly-       out, the leads are
severed from the metal strip 1 phenylene  sulfide  resin.  Suitable
filling   65   and formed such that their free ends are 



3    5                   0015111 reversely hunt to be received in the
recesses 25  inner end portions (8, 13) of the leads (6 13) in the housing
18, as shown in Figure 11.        being supported by the web (19), whereby
an Lead frames in accordance with the inven-         integrated circuit
chip (100) having dimensions tion can be used for chips of other than the
which lie within a predetermined range can be square configuration shown in
the drawings.   5    mounted in the housing (18) by removing a por- Square
chips are widely used, but chips need      tion of the web (19) and
portions of the inner not be produced in a square configuration, and a  end
portions (8, 13) of the leads (6, 7) to form lead frame in accordance with
the invention can    an opening in the web (19) dimensioned to have simple
and composite leads 6, 7 and 13        receive the chip (100). arranged
around a suitably shaped centre sup-   to port member 5 for chips of any
shape.              Revendications Claims
1. Cadre de montage pouvant 6tre utilish avec des pastilles A circuits
intdgrds de diffd- 1. A lead frame capable of use with inte-  16   rentes
dimensions et ayant differents nombres grated circuit chips of different
sizes and having  de zones de corinexion, caractdrisA en ce que la
different numbers of terminal areas, charac-       cadre de montage
comprend un element de terised in that the lead frame comprises a cen-
support (5) dispose centralement, et plusieurs trally located support
member (5), and a plura-    conducteurs (6, 7) ayant des tronoons extremes
lity of leads (6, 7) having inner end portions (8,   20   interieurs (8,
12) qui sont solidaires de I'didment 12) which are integral with the
support member     (5) de support et avant des trongons extdrieurs. (5) and
having outer portions  10. 16) forming a   (10, 16) formant une
configuration rayonnanted radiating pattern relative to the support member
par rapport A I'didment (5) de support, au moins (5), at least one (7) of
the leads being a corn-   un 17) des conducteurs 6tant un conducteur posite
lead comprising a trunk lead (12Y and   25   composA comprenant un tronc
conducteur (12) branch leads (13) extending from side edges of     et des
branches conductrices (13) s'dtendant the trunk lead (12) at spaced
intervals and at     des bords lateraux du tronc conducteur (12) A
increasing distances from the support member       intervalles espacds et a
des distances crois- (5). whereby the lead frame can be used with a
santes de I'didment (5) de support, de maindre- relatively small chip 1 00)
by removing the sup-   No   qua le cadre de montage puisse etre utilis6
avec port member (5) and connecting the leads (6),      une pastille (100)
relativement petite par excluding the trunk lead (12), the terminal areas
enlevement de I'6l6ment (5) de support et con- of the chip (100), and the
lead frame can be       nexion des conducteurs (6) A l'exclusion du used
with larger sizes of chips (100) by           tronc conducteur (12), sur
les zones de con- removing the support member (5) and a por-  as    nexion
de la pastille (100,) et qua le cadre deE tion of the trunk lead (12)
adjacent to the sup-   montage puisse Otre utilisd avec de plus port member
(5) whereby branch and other           grandes dimensions de pastilles
(100) par leads ( 13, 6) can be connected to terminal areas  enlevement de
I'dldment (5) de support et d'une of the chip (100).
partie du tronc conducteur (12) adjacente ad 2. A lead frame as claimed in
Claim  1,  40   l''lerment (5) de support, afin que des branches
characterised by a plurality of said composite     et d'autres conducteurs
(13, 6) puissent dtre leads (7) extending from the support member at
connectds aux zones de connexion de la pastille spaced angular intervals.
e 100). 3. A lead frame as claimed in Claim  2,            2. Cadre de
montage selon la revendication characterised in that the support member (5)
is  45    1, caracteris6 par plusieurs desdits conduc- rectangular, there
being four composite leads     teurs composes (7) s'6tendant de l'616ment
de (7) extending one from each corner of the sup-     support A intervalles
angulaires espacds. port member (5).
3. Cadre de montage selon la revendication 4. A lead frame as claimed in
any preceding      2. caractdrisd en ce que l'element (5) de sup- claim,
characterised by a plurality of simple   60   port est rectangulaire,
quatre conducteurs corn- leads (6), extending normally from the edges of
poses (7) s'6tendant chacun d'un coin de the support member (5) said branch
leads (13)   -'Alement (5) de support. extending parallel to inner end
portions (8) of      4. Cadre de montage selon Iune quelconque adjacent
simple leads (6).                         des revendications precedentes,
caracteris4 par 5. In combination, a lead frame as claimed in  s5
plusieurs conducteurs simples (6) s'dtendant any preceding claim, and an
electrically insu-     normalement des bards de 1'Al6ment (5) de lating
housing  (18) moulded thereon, the          support, lesdites branches
conductrices (13) housing (18) comprising a frame-like structure
s'6tendant parallblement aux troncons extremes moulded on to intermediate
portions (9, 15) of     int6rieurs (8) de conducteurs simples adjacents the
leads (6, 7), inner end portions of the leads   so *  (6). extending
inwardly from side wall portions of        5. En combinaison, un cadre de
montage the housing (18), and a web  (19) moulded inte-     selon  lune
quelconque des revendications grally with the frame, the web (19) extending
precedentes, et un  bottier dlectriquement 



from the side wall portions of the housing (18)   isolant (18) moulA sur ce
cadre, le baotier substantially to the centre of the lead frame, the   6O (
8) comprenant une structure analogue A un 4    5
O015111                       6 reversely burnt to be received in the
recesses 25  inner end portions (8, 13) of the leads (6, 13) in the housing
18. as shown in Figure 11.            being supported by the web (1 9),
whereby an Lead frames in accordance with the inven-      integrated
circuit chip (100) having dimensions tion can be used for chips of other
than the           whicn lie within a predetermined range can be square
configuration shown in the drawings.   5  mounted in the housing (18) by
removing a par- Square chips are widely used, but chips need     tion of
the web (19) and portions of the inner not be produced in a square
configuration and a    end portions (8, 13) of the leads (6, 7) to form
lead frame in accordance with the invention can      an opening in the  web
(19) dimensioned to have simple and composite leads 6. 7 and 13     receive
the chip (100). arranged around a suitably shaped centre sup-   to port
member 5 for chips of any shape.                 Revendications Claims
1. Cadre de montage ocuvant atre utilist avec des castilles A c;rcuits
integres de diffe- 1. A lead frame capable of use with inte-   15   rentes
dimensions et ayant diffirents nonmtres grated circuit chips of different
sizes and having    de zones de connexion, caracv4ris6 en ce que la
different numbers of terminal areas, charac-          cadre de montage
comprend un e(ement de terised in that the lead frame comprises a cen-
support ;5) disposd centraiement. et ptusieurs trally located support
member (5), and a plura-       conducteurs (6. 7) avant des troncons
extrimes lity of leads (6, 7) having inner end portions (8.   20
interieurs !8, 12) qui sont sciidaires de l'el4ment 12) which are integral
with the support member        l5) de support et avant des tronrons
exterieurs (5) and having outer portions ( 10,  6) forming a    f 0. 16)
formant une configuration rayonnante radiating pattern relative to the
support member      par rapport A i'etement (5) de support, au mains (5),
at least one (7) of the leads being a corn-      un (7) des conducteurs
dtant un conducteur posite lead comprising a trunk lead (12) and   25
compose comprenant un troic conducteur (12) branch leads (13) extending
from side edges of       et des brarches canductrices (13) setendant the
trunk read (12) at spaced intervals and at         des bords !atdraux du
tronc conducteur (12) A increasing distances from the support member
intenratles espaces et d des distances crois- (5) whereby the lead frame
can be used with a        santes de l'61ment (5) de support. de maindre
relatively small chip (100) by removing the sup-   ,    que te cadre de
montage puisse dtre utilise avec port member (5) and connecting the leads
(6).         une pastille  (100) relativement petite  par excluding the
trunk lead (1 2), the terminal areas    enlever-Ment de l Aldrment (5) de
support et con- of the chip (100), and the lead frame can be
nexion des conducteurs (6), A lexclusion du used  with  larger sizes of
chips (100) by            tronc conducteur (12). sur [es zones de con-
removing the support member (5) and a por-   35    nexion de 1a pastill
(100), et quo le cadre de tion of the trunk lead (12) adjacent to the sup-
montage  ouisse  etre  utilisi avec de plus port member (5) whereby branch
and other              grandes dimensions de pastilles (100) par leads (13,
6) can be connected to terminal areas      enlevement de lelerrent (5) de
support et a'une of the chip (100).
partie du tronc conducseur (12) adjacente d 2. A  lead frame as claimed in
Claim  1.   40    ldelernnt '5) de support, afin quo des branches
characterised by a plurality of said composite       et dautres conducteurs
(13. 61 puissent etre leads (7) extending from the support member at
conrectes aux zones de conrexion de la pastille spaced angular intervals.
( i 00). 3. A lead frame as claimed in Claim  2.               2. Cadre de
montage selon ia revendication characterised in that the support member (5)
is  45    1. caracteirisd car piusieurs desdits conduc- rectangular there
being four composite leads      teurs eomposes (7) s tendant do  4!erent de
(7) extending one from each corner of the sup-        sucpcrt A intervalles
angulaires espaces. port member (5).
3. Cadre de montage selon ;a re-,endication 4. A lead frame as claimed in
any preceding        2. caractdnisd en ce quo I'lelment (5) de sup- claim
characterised by a plurality of simple   50    port est rectangulaire,
auatre conducteurs corn- leads (6). extending normally from the edges of
poses (7) s'etendant chacun  d'un coin de the support member (5), said
branch leads (13)       I'diAment -,5) de sucoort. extending parallel to
inner end portions (8) of        4. Cadre de montage selon I une que!conque
adjacent simple leads (6).                           des revendications
precedentes, caracterisd 3ar 5. In combination, a lead frame as claimed in
55    piusieurs conducteurs simples (6) s 6tendant any preceding claim and
an electrically insu-      ncrmaierrient des bords de i'4lement (5) de
lating  housing (18) moulded  thereon, the       SLOOOrt. !eadites branches
conductrices : 1 3) housing (13) comprising a frame-like structure       s
.. anr oaralle!ementaux tronCons xtrsmes moulded on to intermediate
portions (9, 15) of  7 n'-eurs '8) de conducteurs simples ad~acents the
leads (6,7), inner end portions of the leads   so    6i. extending inwardly
from side wall portions of       . cn commDnaison. un cadre de montage 



the housing (18) and a web (19) moulded inte-        se'^n  '.e  queiconque
des  re.-endications grally with the frame, the web (19) extending
c-cccen^es.  et un  bottier  _iiectfquerent from the side wall portions of
the housing (18)  iso:a lt '!Q  mot:!  sur oe _adre. ie batier
substantially to the centre of the lead frame, the   s5  3) ccmorrnant une
smtucwure analogue a un 4    cadre mo~l6  stat dO~tr~fl~OflS       der Sta
ulueitung 112); der sich in der Nahe 15)  es cnd~ceurs(6, ), ds
itermddflals      des Halteelements 45) bef               ungntefl   en-
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