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FRAME FOR All INTEGRATED CIRCUIT PACKAGE Field of the

invention The present invention relates to packaging integrated circuits,

angldevsepasticular to how an integrated circuit can be packggg@&,;g%%%l

wire bonds can be reliably formed from certain contacts of the integrated

circuit to a body which is at a ground potential. The invention provides

packaging methods, lead frames for use in the method, and integrated

circuit packages produced by the method. 10 Background of Invention

The term integrated circuits as in this docdment refers to dies, usually

consisting substantially of semiconductor material, having electrical

contacts t@&m%@ﬂﬁbﬁn%wewymp&uwgﬂmm&w%ﬁm e

dies are 15 embedded in a resin body from which electrically conductive

leads extend. A known packaging method is illustrated in Fig. 1, which

consists of Figs. 1(a) and 1(b). Fig. 1(a) is a top of a central portion 1 of a
lead frag}g1 v(\)/m eeFi o éR) is a cross-sectional view in the line A-A. The

. central pargun%geiead 20 frame is made of a conductive material.

For exam le, it may be a copper I({ite. The |ead frame includes further -

portions' (Kot"SREWh) 'BUREHES tHE'FESioly Partanim msridtedn fiieddsateqd i

circhit 3rartigitrsricdhon andidegeaiedrirauiitiaim btheqobrged sudfhthat wire bonds
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uppermost in Fi . Certain of .t electrical contacts o the chi

are bon%ﬁ%ﬂ;‘/sv%tréé b%?ll(jj%d’(ﬁgges Lsiivn)ﬁ o”r‘é“sa'ﬂté%?i é"’e{l?eeé S?ﬁi(@gig%dgfgh‘)ds'

HowevePaedieaebiahusedptivsnstopthandtinipataigtistantparkagepearoduced

connectegdthe gretiod. To do this, the central portion 1 of the lead frame is

connected to ground, and wire bonds 7 are formed between respective

ones WEheki6(332633,&EddSC2003/000201

The term integrated circuits as in this document refers to dies, usually

consisting substantially of semiconductor material, having electrical contacts

formed in their upper surface. During a packaging process, the dies are |
15 embedded in a resin body from which electrically conductive leads extend.

A known packaging method is illustrated in Fig. 1, which consists of Figs. 1(a)
and 1(b). Fig. 1(a) is a top of a central portion 1 of a lead frame, while Fig.
1(b) is a cross-sectional view in the line A-A. The central portion 1 of the lead
20 frame is made of a conductive material. For example, it may be a copper
plate. The lead frame includes further portions (not shown) outside the region
1, including leads. An integrated circuit 3 is adhered on a “die pad” area within
the portion 1. The integrated circuit 3 includes electrical contacts on its
surface which is uppermost in Fig. 1(b). Certain of these electrical contacts of
25  the chip are bonded by wire bonds (not shown) to respective ones of the
leads. However, certain of the contacts 5 of the integrated circuit 3 are to be
connected to ground. To do this, the central portion 1 of the lead frame is

connected to ground, and wire bonds 7 are formed between respective ones



2 of the contacts 5 and the copper 1. In general, it is found that the
adhesion of the wire bonds 7 with the copper 1 is not adequate, and
therefore silver regions 9 are plated in the locations of the copper 1 where
i s 7 terminate. Subsequently, the integrated circuit 3, wire
mgggog%ggsilver 5 plated regions 9 are encased in resin. DUMTE A1
same resin moulding process, the wire bonds (not shown) between the
integrated circuit 3 and the leads (not shown) are encased in a resin
body. This process suffers from a number of problems. A first is that, in
subsequent 10 use of the device, the resih body may delaminate from the
portion 1 of the lead frame. This delamination propagates rapidly across
the surface of the portion 1, and can cause the wires 7 to be torn from the

silver plafing SoM2ecendPiRblenbis thatwhen thedaisaraley t‘ﬁiéc?giﬁgsién of

adhered. to the '15 pastion 1, of the lead frame, the adhesive may a
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words, diffeenbsshitsvaf leaditastesasadaquisag for packaging different
sorts of integrated circuit 3. This reduces the flexibility of 25 the packaging
process.. ackaging many sorts of integrated circuit requires a
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regions
laterally outward portion of
A second problem is that, when the integrated circuit 3 is adhered to the

15 portion 1 of the lead frame, the adhesive may leak from beneath the
integrated circuit 3 and cover some of the regions of silver plating 9. In this

case, it may be impossible to form reliable wire bonds 7 to the regions of
silver plating 9.

20 A third problem is that, since the regions 9 of silver plating are arranged to
coincide with the locations of the contacts 5 on the integrated circuit 3, the
siiver plated lead frame must be designed using knowledge of the integrated
circuit 3. In other words, different sorts of lead frames are required for
packaging different sorts of integrated circuit 3. This reduces the flexibility of

25  the packaging process. Packaging many sorts of integrated circuit requires a
corresponding number of types of lead frame. This problem is addressed by a
second known packaging process shown in Fig. 2(a) and 2(b). Elements in
these figures which correspond to those of Fig. 1 are shown by the same
reference numerals. The process differs from that of Fig. 1 only in that regions

30 9 are replaced by a ring 11 of sitver plating on a laterally outward portion of



WO 2005/022633 PC /SG2003/11110201 3 the portion 1 of the lead
frame. The wire bonds 7 of Fig. 1 are replaced by wire bonds 13 between
the contacts 5 and the ring 11. Thus, a wide variety of different types of
integrated circuit 3 can be packaged with the same type of lead frame.
l}}/rﬁg?{’a/r‘?%, this arrangement suffers from the problem th&/Sf280d e 1
that the die pad area is able to accommodate integrated circuits of
varying size, the ring 11 is laterally outward compared to the region 9, so
when the integrated circuit 3 is relatively small the wires 13 must be much
longer than the wires 7 in the arrangemengof Fig. 1. Furthermore,
adhesion of the resin to the silver plating tends to be less than between
the resin and the 10 copper, so the arrangement of Fig, 2, in which a
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frame are encased in resin,'the _
suffers ﬁom a hlgﬁer r‘x@k of delamination between the resin and the lead

frame.

15 Summary of the Invention

The present invention aims to provide new and useful techniques for
packaging integrated circuits, and new and useful packaged integrated
~ circuits. In particular, the invention aims to provide integrated circuit packages
in which the wires are less liable to lose electrical contact with the central
20 grounded portion of the lead frame.

In general terms, the invention proposes that the central region of the lead
frame is selectively etched to leave upstanding portions. Subsequently, during
the packaging process, wires are formed between the upstanding portions of
the leadframe and the contacts of the integrated circuit which are to be

25 grounded. Subsequently, the wires and upstanding portions of the leadframe
are encased in resin.

Since the upstanding portions of the lead frame are encased in resin, the

attachment of the resin to the lead frame is much improved. In the first place



attachment of the resin to the lead frame is much improved. In the first
place WO 2005/022633 PCT/5G2003/000201 4 this is because the area
of the lead frame which is in contact with the resin is increased (since it
I ides of the upstanding portions). Furthermore, a mechanical
Iocklng‘g?sg%%cinded s0 that the attachment of the resin to tH& TERFHIR01
does not have to rely on adhesion between the resin 5 and the copper.
This mechanical locking is particularly great if the surfaces of the
upstanding portions are concave: a shape which normally arises
automatically in the etching process. Furtiermore, any delamination which
occurs between the resin and the lead frame cannot propagate easily up
the sides of the upstanding portions as far 10 as the wires. Thus, the

wires arﬁw@]}é%@%é KeDLIR-PS: Eﬂéﬂé&%‘%ﬁ\% !Nﬁ d, ﬁ%a'rr?%%rl‘:tgr {gnt%geu‘esin is

even if adhesive leaks from under the integrated circuit
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Furthermore, even if adhesive leaks from under the integrated circuit when
the integrated circuit is mounted on the leadframe, it is most unlikely that it

could cover any part of the upper surface of the upstanding portions of the
15 lead frame.

As in known designs, silver is preferably plated onto the upper surface of the
upstanding portions of the lead frame.

Specifically, a first expression of the invention is a leadframe for packaging an
integrated circuit, the leadframe including a central portion which is formed of

20  conductive material and which includes a die pad area for attachment of a
lead frame, the central portion of the lead frame including one or more
upstanding portions in electrical contact with the die pad area and for
attachment to contacts of the leadframe which are to be grounded.

A second expression of a methad of packaging an integrated circuit including:

25 locating an integrated circuit on the die pad area of such a lead frame;



WO 20051022633 PCTSG2003/000201 5 forming wires between one or
more electrical contacts of the integrated circuit and the upstanding
portions of the lead frame, and encapsulating the integrated circuit, wires
angd 1he mpsianding portions of the lead frame in a resin bo ggT/g(ﬁAzfoos/ooozm
aspect of the invention is an integrated circuit package inclu

integrated circuit located at a die pad portion of a conductive body having
upstanding portions; wire bonds between at least one electrical contact of
the integrated .circuit and a respective one of the upstanding portions;
and 10 a resin body encapsulating the wire bonds. Brief Description of
The Fiaurea Preferred features of the invention will now be described, for
the sake of illustration only, with reference to the following figures in

which: Fig. 1, WMFQ'WW@&Q%@Qusm%@)e?éﬁq'lgémoﬂlt'éﬁ{gmévﬁmted
of a 15 first known p ? gt ec nig u? 3 ﬁv h is composed of

Figs. 2(4) &r daﬂfbif1 TGSt Sf tpedsad W RRoANY packaging

tech e; Fig. 3, which is com osedofF 3(a) s three views of
; fe;(;q?ramégwm\énvsflgagl ib H%?@Eﬁ?ﬁ%r‘f{r '?h\@“fﬁ?/é\ﬁ‘ﬁ(o‘rzlelﬂﬁ)?f?g‘.dﬁl‘:gv%ﬁﬁng

is compesie iseRitiaMe (i) aredid ivdyshows steps in the formation of the
lead frame of Fig. 3; Fig. 5, which is composed of Figs. 5(a) and 5(b),

shoWs stelpisdraspgshoktigiimy privessauditey thiedead fitarackeddige| Kiifdg . 6,
which is composed of Figs. 6(a) to 6(c) is three views of a lead 25 frame
which is a firseermtemiateenticlthiedatesmtanid/6h 2 QRHHOR 26 33:Buctive body

ISC2003:088288tanding portions;

wire bonds between at least one electrical contact of the integrated
-circuit and a respective one of the upstanding portions; and

10 a resin body encapsulating the wire bonds.

Brief Description of The Figures

Preferred features of the invention will now be described, for the sake of
illustration only, with reference to the following figures in which:
Fig. 1, which is composed of Figs. 1(a) and 1(b), illustrates a stage of a
16 first known packaging technique;
Fig. 2, which is composed of Figs. 2(a) and 2(b), illustrates a stage of a
second known packaging technique;
Fig. 3, which is composed of Figs. 3(a) to 3(c), is three views of a lead
frame which is a first embodiment of the invention:
20 Fig. 4, which is composed of Figs. 4(a) and 4(b), shows steps in the
formation of the lead frame of Fig. 3;
Fig. 5, which is composed of Figs. 5(a) and 5(b), shows stepsina
packaging process using the lead frame of Fig. 3;

Fig. 6, which is composed of Figs. 6(a) to 6(c) is three views of a lead
25  frame which is a first embodiment of the invention;



6 Fig. 7, which is composed of Figs. 7(a) to 7(h), shows four further lead
frames which are embodiments of the invention; Fig. 8, which is
composed of Figs. 8(a) to 8(d) is four views of a lead frame which is a
sixth embodiment of the invention; 5 Fig. 9, which is composed of Figs.
NP8 Ehows five further lead frames which are embdifrsantswfithe:
invention... Detailed Description of the embodiments 10 Referring to Fig.
3, a central portion of a lead frame which is a first embodiment of the
invention is illustrated. Fig. 3(a) is a top view, Fig. 3(b) is a sectional view
in the line A-A, and Fig. 3(c) is an enlarged view of the portion of marked
"detail " In Fig. 3(b). The lead frame has a central portion 101, and further
portions (not shown) which are located to the sides of the central 15
portion 101. These further portions of the lead frame are according to
conventional dnf's%g?fsv,@%(?a' y%ilg‘gﬁﬁnéﬁﬁ 8% AL WAIBH 'éfi'&@’ﬁéci‘r'fg?ﬁrl‘&ﬁ?ad
parallel t6IREhY)isH Sivfacwtinesipefitbn ingantPhe tips of the leads are
for wire bondimiyta respadtivermpriecis pigandpipgrated cisaHiiavhicnisead
mountedof &g pRd IGPB AR GS 58108 fgRral portion 101 of

the lead frame. 20 Subsequently, in the moulldlng operation described

below, these wir8 Bol8E 4P YHRAEM IessiR (i YHsThene fvsduriis lead
to leave fj@raemegofiseereretxedintint td ttreisidetonf the resin portion, or
indeed out of it, so that the leads can be connected for further circuitry. All

these fealen. Iy Re AGR0rdnaIg, oy, sonventional desian. 25 The
and portions 104 upstanding from the plate. The upstanding portions 104
are feferfetbtingete &y pedestalsttaEachief the perastalaidWnam adayerirst
of silver ' ' r; us; i ilver in , )
s
of marked "detail " in Fig. 3(b). The lead frame has a central portion 101, and
further portions (not shown) which are located to the sides of the central
15 portion 101. These further portions of the lead frame are according to
conventional designs, and typically include leads which extend in a plane
parallel to the major surface of the portion 101. The tips of the leads are for
wire bonding to respective contacts of an integrated circuit which is mounted
on a die pad region at the centre of the central portion 101 of the lead frame.
20  Subsequently, in the moulding operation described below, these wire bonds
are encased in resin, and then the leads are cut to leave portions of them
extending to the sides of the resin portion, or indeed out of it, so that the leads -

can be connected for further circuitry. All these features may be according to
any conventional design.

25 The central portion 101 of the lead frame is composed of a copper plate 102
and portions 104 upstanding from the plate. The upstanding portfons 104 are
referred fo here as "pedestals”. Each of the pedestals 104 has a layer of silver

plating 109 on its upper surface. Thus, the silver plating 108, the



corresponding pedestal 104 and the copper plate 102 are in electrical
contact with each other. As shown in Fig. 3(c), the pedestal 104 is slightly
inward from the edge 106 of the copper plate 102 by a distance "D". The

edestal 104 has concave walls 5 108. The formation process of the
gvo%g??/ﬁﬁfs%f the lead frame is shown in Fig. 4, which, foPSHiipHes00201
shows only the parts of the structure which will become the structure of
Fig. 3(c). To begin with, as shown in Fig. 4(a), a copper plate 110 of
thickness of about 200m is coated with mask elements 112 (e.g. of a 10
material which is commonly used in this figld for masking portions of the
lead frame which are to become leads) in locations corresponding to
those of the pedestals 104 in the structure of Fig. 3(c). Then the

leadframe is etched, 1 i to # er of the plate 110 of a thickness
about 100 Py HROARE A O e 2 e R e
halved. THE Fa§MHPEDT the 15 plate 110 protected by the mark elements

112 are not etched, and thus the copper underneath them forms

pedestal§S1 8 ¥R i Hdig AtcaiberP deria( i Oheiopbs sInRId dienstbe erge 106 of

inventiortitheqredestals maynavestifiesing heighteddatd they e dymisalywalls
in thg rangg 50m to 150m). Thus, the structure of Fig. 4(b) is formed. The
mask elements 112 are then removed, and the tops 20 of the pedestals

104 are RRUeE D SIHEEC OF I8 AN B BIGNE 10: SHEkdNOS AL HBig 4,

etching of the plate 110 is typically performed at the same time as a

known ety f&eﬁ?‘ﬂ@%ﬁré%’ef’ %r??%e“b%ﬂ%ﬁé’&fﬁﬁét@%rﬁ%@wﬂi‘éﬁemme
are outwrlsbiutiereehfrigl outidn bedirowithe deat dwanireFig. vieig ha thep feadtate
are formedlo 3btTibmesephbontieasl franaofiidyit inIMSARA N FiIg(SgRf 2

Fig.1%(a), an_integrated circuit 103 is placed on the lead frame, and

prefatab ) AR PEYCHE ORI NIRESIVR s dietriararsiias priforpef dhe lead
the pedefeas virhseredodietbreesils hli6dataks outrdsmanial tedobsthef the
tops of theqeaestals if4ne structure of Fig. 3(c). Then the leadframe is efched,

removing a top layer of the plate 110 of a thickness about 100 x m. That is,

the thickness of the plate 110 is approximately halved. The regions of the
15  plate 110 protected by the mark elements 112 are not etched, and thus the
copper underneath them forms pedestals 104 of a height about 100 zm (in
other possible forms of the invention the pedestals may have differing heights,
but they are typically in the range 50 zm to 150 zm). Thus, the structure of
Fig. 4(b) is formed. The mask elements 112 are then removed, and the tops
20  of the pedestals 104 are plated with silver to form the structure of Fig. 3(c).
Note that the etching of the plate 110 is typically performed at the same time
as a known etching step, performed on the portions of the lead frame which

are outward of the central portion 101 of the lead frame, in which the leads
are formed.

25 The use of the lead frame of Fig. 1 is illustrated in Fig. 5. In Fig. 5(a), an
integrated circuit 103 is placed on the lead frame, and preferably adhered
there. The adhesive layer 114 is lower than tops of the pedestals 104, so
even if adhesive 116 leaks out, it cannot reach the tops of the pedestals 104,



WO 2005/022633 PCT/SG2 0 0 3100 0 2 01 8 The lead frame has certain
contacts 105 which are to be connected to ground potential, and wire
bonds 107 are formed from these to the silver portions 109, This is

tRIER },y/& at the same time as wires are formed between other of the
contacts o?%e integrated circuit and the leads of the lead frAhé & o9Pp/aH201
as shown in Fig. 5(b), a resin body 116 is moulded, so that the integrated
circuit 103, the wire bonds 107 and pedestals 104, are encased in the
resin 116. Typically, the wires (not shown) between the other contacts of
the integrated circuit 103 and the leads are encased in the same resin
body 116 at the same time. The pedestals 104 provide mechanical -
locking between 10 the resin 116 and the plate 110, especially because of

the concave suf ces 108 Further OCkI S provide the concave
surfacegﬁi% gfﬁ SIS 155702 uce ?ﬁuérlvr‘{g'%aretc% oS BV to ground
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Fig. 6(a),to 6 are views of a second |lead frame 201 according to the

a
inventio h?i'l% e SRR 1 3rehing JeAdt i gperien 1 thEe@ D epis body
lead fraiié abthesdg. Brard biveedesteletemovideare dGhvicid heukiigbetween
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above w&ﬁ%?é?e%@@dhﬁg@hm%@@ Btﬁe&amﬁ@@réﬁtvmttbﬁsasfrtﬁéﬁ and
mask el@m@nts2 does occur, it can only propagate easily along the top surface of the
plate 102 (i.e. "laterally”, that is horizontally as viewed in Fig. 3(c)), not up the

16  sides of the pedestals 104. Therefore, there is little chance of the wires 107
being torn from the silver plating 109. Thus, a reliable electrical contact is

provided between the contacts 105 and the plate 102, which in use is

connected fo ground (e.g. attached to a grounded area of a printed circuit
board).

20 Fig. 6(a) to 6(c) are views of a second lead frame 201 according to the
invention. Elements of the lead frame 201 corresponding to those of the lead
frame 101 of Fig. 3 are given reference numbers 100 higher. The difference
pehueen the lead frames 101 and 201 is that the pedestals 204 extend to the
edge 206 of the copper plate 202. The fabrication process, and use, of the

25  central portion of the lead frame 201 is as explained above with reference to
Figs. 4 and 5, but with different positions of the mask elements.

Figs. 7(a) and 7(b) are views of a third lead frame 301 according to the
invention. Elements of the lead frame 301 corresponding to those of the lead

frame 101 of Fig. 3 are given reference numbers 200 higher. The pedestals



Figs. 7(a) and 7(b) are views of a third lead frame 301 according to the
invention. Elements of the lead frame 301 corresponding to those of the
lead frame 101 of Fig. 3 are given reference numbers 200 higher. The
pedestals WO 2005/022633 PCT/5 4200 3 /0 00 20 1 9 304 are much
sHErEStHaRthe pedestals 104, 204 in the direction along ther/sGaoo3000201
corresponding side of the copper plate 310. This can improve the _
mechanical interlocking of the resin body and the lead frame 301. Figs.
7(c) and 7(d) are views of a fourth lead frame 401 according to the 5
invention. Elements of the lead frame 401 gorresponding to those of_the
lead frame 101 of Fig. 3 are given reference numbers 300 higher. Figs.
7(e) and 7(f) are views of a fifth lead frame 501 according to the
invention. Elements of the lead frame 501 corresponding to those of the

lead frami@&*1®% BrelySACARE Bk A rorerastals iiitnadd ot eigirstiomalarg the
case the a@rpaﬁmﬂnaissldmmﬂlﬁlg:oammpka@dr_ bigs aHi n@hﬁcﬁ_@dﬁémbé%lcai
encirling aodeqlial OTal oL ,ARNR 802 MIIRIJB0 receive the e

The top surface of the pedestal 504 is plated with silver 511, and thus

forms a rmgsaagaépg%%> e Ud bO% Fig- IQM%%%&%%cﬁét 210 the

fourtr%embodl of the invention, the lead frame 501 is more flexible

in the sense 1 %ft‘ ning 'fﬁeoig’%é%ﬂ?a@?ﬁ‘bewﬂ‘ég?fé‘?%%“fw%gh“?%ﬁCifhf@e lead
contacts Bpieditedfdted arcaitenisisheare torbeegs @d0deghto. any

locations along the sides of the central portion of the lead frame 501, _
whereas gfen’ frbdaling (Virss oistks toftiaefifthe thest alsb@4520 486/ ithe
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r
process, and use, he central portion 0 8 Frame

explathed %WS\I\}I% [RIr&ene &7 TeRRCe B Sinsle wasedifebtencircling the
positions aghtta: rmdisk efetheepitse BEWH(Y) iand réde)verehwiewsTokadgentfabe of

portion otra pdbdRnrediame R with silver 511, and thus forms a ring analogous to

the ring 11 of Fig. 2. Compared to the first to fourth embodiments of the

invention, the lead frame 501 is more flexible, in the sense that during the

15 packaging wires can be formed from the contacts of the integrated circuit

which are to be grounded to any locations along the sides of the central

portion of the lead frame 501, whereas when providing wire bonds to the

pedestals 104, 204, 304, 404 it is necessary to ensure that the wires extend to

the correct locations along the sides of the central portion of the lead frame.

20 The fabrication process, and use, of the central portion of the lead frame 701

is as explained above with reference to Figs. 4 and 5, but with different
positions of the mask elements.

Figs. 7(g) and 7(h) are views of a central portion of a sixth lead frame 601
according to the invention. Elements of the lead frame 601 cotresponding to

25 those of the lead frame 501 are given reference numbers 100 higher. In this
case, the ring 611 is located at the outer edge of the plate 602.

Figs. 8(a) to 8(d) are four views of part of a seventh lead frame 701 according

to the invention. Fig. 8(a) is a top view. Fig. 8(b) is a sectional view in the line



according to the invention. Elements of the lead frame 601 corresponding
to 25 those of the lead frame 501 are given reference numbers 100
higher. In this case, the ring 611 is located at the outer edge of the plate
602. Figs. 8(a) to 8(d) are four views of part of a seventh lead frame 701
aLeSHENE S the invention. Fig. 8(a) is a top view. Fig. 8(b)NET6akane1
view in the line WO 2005/022633 PCT/SG2003/000201 10 A-A on Fig.
8(a). Fig. 8(c) is a sectional view of the portion of the lead frame 701
marked as "detail C" in Fig. 8(a), and Fig. 8(d) is a sectional view in the
line B-B in Fig, 8(a). The lead frame 701 rgsembles the lead frame 301 of
Fig. 7(a), so elements of Fig. 8 corresponding to those of Fig. 7(a) are
labelled by 5 reference numerals 400 higher. In contrast to the lead frame
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of a nintPYESBSPAHE Btk BE¥SRRGadtHE FaeRtIGHOFRP B(d) is a view in

the direction shown as A-A in
Figs. 9(a) and 9(b) are views of a central portion of a eighth lead frame 801

according to the invention. Fig. 9(b) is a view in the direction shown as A-A in

15 Fig. 8(a). The lead frame 801 resembles the lead frame 401, but includes
pedestals 804a which are spaced from the edge of the plate 802, and
pedestals 804b which extend to the edges of the plate 802. Elements of the
lead frame 801 corresponding to those of the lead frame 401 are given
reference numbers 400 higher.

20 Figs. 9(c) and 9(d) are views of a central portion of a ninth lead frame 901
according to the invention. Fig. 9(d) is a view in the direction shown as A-A in
Fig. 8(c). The lead frame 901 resembles the iead frame 101, but includes
pedestals 904a, 904b at two distances from the sides of the lead frame 901.
Elements of the lead frame 901 corresponding to those of the lead frame 101
25  are given reference numbers 800 higher.

Figs. 9(e) and 9(f) are views of a central portion of a tenth lead frame 1001
according to the invention. Fig. 9(f) is a view in the direction shown as A-A in
Fig. 9(e). The lead frame 1001 resembles the lead frame 201, but includes



Fig. 9(c). The lead frame 901 resembles the lead frame 101, but includes
pedestals 904a, 904b at two distances from the sides of the lead frame

901. Elements of the lead frame 901 corresponding to those of the lead
fronedaik2@5 are given reference numbers 800 higher. Figs,G¢R:68,ak01
are views of a central portion of a tenth lead frame 1001 according to the
invention. Fig. 9(f) is a view in the direction shown as A-A in Fig. 9(e).

The lead frame 1001 resembles the lead frame 201, but includes WO
2005/022633 PCIYSG2003/000201. 11‘Pedestals 1004a, 1004b at two
distances from the sides of the lead framée 1001, Elements of the lead
frame 1001 corresponding to those of the lead frame 201 are given
reference numbers 800 higher. Figs. 9(g) and 9(h) are views of a central
portiornpetienapevenh, leaguvamerd ditGhascomshingto dlednemiéorabigame
9(h) is Le.i%i Toln S“.r.'g"'flh?d e
101 o e Rt g Y tene
04b at FBGRYLAER §RSHFeiRErRfGse Btere RAGLNEMRRe 1101, supporting
respective rings 1113a, 1113b. Elements of the lead frame 1101
correspéifditig G tHoXE A ¥ tadofr nserdml apdigehaeflrvael rad frame
numbers@0s:bighiag foigs: Hipaush Okl) aothyiewsRiaicendtralrpertinsivan as
twelfth lead frame 1201 ac [ ' o Fig. 9(j).is a viewd

the cirochon Sovi s Kk coCprarn N YETIRReG el A0, b
the lealFIFR REESHR el IS PAR distarges Fombths fifpistdhedead
from thieasides 0f tisedpartirfgamm d&ile Ghgs UdPGHINg tespEctiventngsthe lead
12132 1hee3p1 (RIQRIRISRE NP UL AR SRR G R FAHESRANGINGTRANRRG ence

of the lead fra 01 are given reference numbers 600 higher. Although
oﬂ@/ t\/\fé‘f%b%#é%ﬁimfs of the invention have been described above in

detail, many variations are possible within the scope of the invention
F1gs.79(i) and 9(1)' are views of a central portion of an twelfth lead frame 1201

according to the invention. Fig. 9(j) is a view in the direction shown as A-A in
Fig. 9(i). The lead frame 1201 resembles the lead frame 601, but includes
pedestals 1204a, 1204b at two distances from the sides of the lead frame

15 1201, supporting respective rings 1213a, 1213b. Elements of the lead frame
1201 corresponding to those of the lead frame 601 are given reference
numbers 600 higher. '

Although only twelve embodiments of the invention have been described
above in detail, many variations are possibie within the scope of the invention
20 as will be clear to a skilled reader.



20 as will be clear to a skilled reader. LLOYD V VISE 12 Claims 1. A
leadframe for packaging an integrated circuit, the leadframe including a
central portion which is formed of conductive material and which includes-OYD WiSE
a die pad area for attachment of an integrated circuit, the central portion
of the lead frame including one or moré pstanding portions in electrical
ntact with the die pad area and for attachment to contacts of the
ted circuit which are to be grounded, wherein surfaces of the one
or more upstanding portions are concave and wherein the one or more
ipstanditeppidrtiovesfarepokedied; aornititegatiyeat cimmiinuhaslgaiifrmrmewcluding a
e. 0 A Jeadfr ¢eo d| cla
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ontlnuously along at least half of the length of that side. 6. A method of
?ormln ¢ o RA R IR AFARIT IR iRes BT iR IyVbichidg it RefabERses of the

gg@traaidmgcbmﬂmwﬁmqéﬂaefﬂambféaaﬂﬁwef@mﬁ@ﬁﬂ\%rmore ,
upstanding portions, wherein surfaces of the one or more upstandlng

ortlonﬁ\ (%%d%?ann(%%vgc%%g nhgert%mcfgﬁnone o rﬂlcﬁ ggs &% %&8%’ ing portions
are provideé
are located at, or proximate to, one of the lateral sides of the central portion of

the lead frame.

4, A leadframe according to claim 3 in which the upstanding portions of the
lead frame which are at, or proximate to, at least one of the sides of the lead
frame are in one or more groups, the upstanding portions of each group being

at the same respective distance from the sides of the leadframe.

5. A lead frame according to claim 3 or claim 4 in which the upstanding
portions at, or proximate to, at least one of the sides of the lead frame each

extend continuously along at least half of the length of that side.

6. A method of forming a lead frame which includes selectively etching one
surface of a central conductive portion of the lead frame to form one or more
upstanding portions, wherein surfaces of the one or more upstanding portions
are concave and wherein the one or more upstanding portions are provided
continually or continuously along the entire periphery of the central conducfive
portion, and providing a layer of a conductive material onto the top surfaces of
the upstanding portions.



continually or continuously along the entire periphery of the central

conductive portion, and providing a layer of a conductive material onto

the top surfaces of the upstanding portions. LLOYD) WISE 13 7. A LLOYD WiSE
method of packaging an integrated circuit including: locating an integrated

circuit on the die pad area of a leadfranid according to any of claims 1 to

form es, between one or more eI rical contacts of the integrated
Zrcun éw%’?ﬁlré %%? %ﬁ%%?tl%ﬂé%? B'ngg‘ Hei¥¢capsulating

the integeatidcisruitntétgatend muupsﬁmdm@ RhEtignsdofatba ledd dra@gdframe

|n are inte circuit package including: an integrated

2D 9;?Te3@f gﬁl 'gﬁﬂ%h of a conductive body having one or

more prsmm@ngnmtim‘tweﬂhewe surfaces ebidteicuiecontaote of the integrated
tanding, portions are concave an erel he one or more upstanding
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por lons are pro nua\ﬂl or conti
peripherycabshéatirgphe pogratedreitoonid svretvard tideastianeling portions of

ﬂgqgéc(g\h%%léa%t gfrggqnlrggg ted circuit and a respective one of the

upstanding por lons; and a’resin body encapsulating the wire bonds.

8. An integrated circuit package including:

an integrated circuit located at a die pad portion of a conductive body
having one or more upstanding portions, wherein surfaces of the one or more
upstanding portions are concave and wherein the one or more upstanding
portions are provided continually or continuously along the entire periphery of
the die pad portion;

wire bonds between at least one electrical contact of the integrated
circuit and a respective one of the upstanding portions; and

a resin body encapsulating the wire bonds.



