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wotos/emeent i on The present invention rel ates POT/SG2003/000201
packagi ng integrated circuits, and in 5 particular to

how an integrated circuit can be packaged such that

Wi re bonds can be reliably fornmed fromecertain
contacts of the integrated circuit to a body which is
at a ground potential. The invention provides
packagi ng nmet hods, |ead frames for use in the nethod,
and integrated circuit packages produced by the
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consi sting substantlally of sen1conductor mat eri al ,
havi ng el ectrical contacts forned in their upper
surface. During a packagi ng process, the dies are 15

en‘og.‘tcj‘il 3%& "!gia ergi%i n body from which electrically
con xtend. A known packagi ng nethod is

illustrated in Fig. 1, which consists of Figs. 1(a)
and Thébpredenyy. lm’n{natbom selatesofo afackagiegt irdégrated ionouils, otand in
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adhered on a "di e pad" area within  the portion 1.
i nt é’gﬂ'&? gthgd-cuit 3 includes electrical.contacts on
its surface which i's uppernost in Fig. 1(b). Certain
10f HRRE0BhEGE IHvedtiofont acts of 25 the chip are
bonded by wre bonds (not shown) to respective ones of
the |eads. However, certain of the contacts 5 of the
i nt t
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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
WO trdosoepgoer 1 i s not adequate, and therefore BIT/$2003/000201
regions 9 are plated in the |ocations of the copper -1
where the wire bonds 7 term nate. Subsequently, the
integrated circuit 3, wire bonds 7 and silver 5 plated
regions 9 are encased in resin. During the same resin
nmoul ding process, the wire boEds (not shown) between
the integrated circuit 3 and t | eads (not shown)
are encased in a resin body. This process suffers from
a nunber of problens. A first is that, in subsequent
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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
silver 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 silver plating on a laterally outward portion of
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the lead frane. The wire bonds 7 of Fig. 1 are

woO 2@pi22638d by w re bonds 13 between the cont 2ctr$G3008000201

the ring 11. Thus, a wide variety of different types
of integrated circuit 3 can be packaged with the sane
type of lead frane. Unfortunately, this arrangenent
suffers fromthe problemthat, in 5 order that the die
pad area is able to accommbdate integrated circuits of
varying size, the ring 11 is laterally outward

conpared to the region 9, so when the integrated
circuit 3 is relatively small the wires 13 nust be
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the contacts of the integrated circuit which are to be

25 grounded. Subsequently, the wires and upstandi ng

por t Somenapd of Ihe th@adibhrame are encased in resin. Since

t he upstanding portions of the lead frane are encased

'n r%ﬁé np’aresenth‘?nven’(ion 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



attachnent of the resin to the lead frane is nmuch
inmproved. In the first place WO 2005/ 022633
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|l ead frame which is in contact with the resin is

i ncreased (since it includes the sides of the
upstandi ng portions). Furthernore, a nmechanica

| ocking is provided, so that the attachment of the
resin to the lead frame does ngt have to rely on
adhesi on between the resin 5 and the copper. This
mechani cal locking is particularly great if the
surfaces of the upstanding portions are concave:
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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 method of packaging an integrated circuit including:

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



WD 2005/ 022633 PCT/ S&003/ 000201 5 formng wres
bet ween one or nore electrical contacts of the

WO dovsegpeat ed circuit and the upstandi ng portip@ESEL008/b@®201
| ead frame, and encapsulating the integrated circuit,
wires and the upstanding portions of the |lead frane
in aresin body. 5 Athird aspect of the invention is
an integrated circuit package including: an integrated
circuit located at a die pad pgrtion of a conductive
body havi ng upstandi ng portions; wre bonds between
at |l east one electrical contact of the integrated
-circuit and a respective one of the upstanding

portions; [ ' |
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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
i|Iustrafion 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
15 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 steps in a
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 conposed of Figs. 7(a) to 7(h),
shows four further lead frames which are enbodi nents
WO 20d5/0206331 nvention; Fig. 8, which is conposedpraf/sSER@s/000201
8(a) to 8(d) is four views of a lead frame which is a
si xth enbodi nent of the invention; 5 Fig. 9, which is
conposed of Figs. 9(a) to 9(j) shows five further |ead
frames which are enbodi nents of the invention
Det ai | ed Description of the enmbpdi nents 10 Referring
to Fig. 3, a central portion of a lead frame which is
a first enbodinent of the invention is illustrated.
Fig. 3(a) is atopview Fig. 3(b) is a sectional
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its upper surface. Thus, the silver plating 109, the

VO 200%eEntional dasignss@pdotypsaly dnclude 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 portibns 104 are
referred to here as "pedestals". Each of the pedestals 104 has a layer of silver
plating 109 on its upper surface. Thus, the silver plating 109, the



7 correspondi ng pedestal 104 and the copper plate 102
are in electrical contact wth each other. As shown

WO 2005/22¢s3 3(c), the pedestal 104 is slightly ipawaGRod37000001

the edge 106 of the copper plate 102 by a distance
"D'. The pedestal 104 has concave walls 5 108. The
formation process of the portion 101 of the lead frane
is showmn in Fig. 4, which, for sinplicity, shows only
the parts of the structure whigh will becone the
structure of Fig. 3(c). To begin with, as shown in
Fig. 4(a), a copper plate 110 of thlckness of about
200 p mis coated mﬁth mask el ements 112 (e.g. of a 10
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the pedestals 104 in the structure of Fig. 3(c). Then
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5. In Fig. 5(a), an integrated circuit 103 is
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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 z m). 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.



even if adhesive 116 | eaks out, it cannot reach the
tops of the pedestals 104. WO 2005/022633
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contacts 105 which are to be connected to ground
potential, and wire bonds 107 are fornmed fromthese to
the silver portions 109. This is typically done at
the same tinme as wires are formed between other of
the contacts of the integratedgcircuit and the |eads
of the lead frame. 5 Then, as shown in Fig. 5(b), a
resin body 116 is noul ded, so that the integrated
circuit 103, the wire bonds 107 and pedestal s 104, are
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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
between the lead frames 101 and 201 is that the pedestals 204 extend to the
édge 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. 4 and 5, but with different positions of the
mask el ements. Figs. 7(a) and 7(b) are views of a

WO 20é8/2ek3Bead frame 301 according to the i nveRrCIT®SG2003/000201
El ements of the lead frane 301 corresponding to those
of the lead franme 101 of Fig. 3 are given reference
nunbers 200 hi gher. The pedestal s WD 2005/ 022633
PCT/ SG2003/ 000201 9 304 are mnuch shorter than the
pedestals 104, 204 in the diregfion along the
correspondi ng side of the copper plate 310. This can
i nprove the nechanical interlocking of the resin body
and the lead frane 301. Figs. 7(c) and 7(d) are views
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surf destal 50 i d.with | ver

211 Pl ant gRTe Views ol iR, et e} akbeting to the
of Findentn. ERM&ItS &f the lchd ffdnies 501 @ofrésidndirtectibs® of the lead
of the invention, the lead frame 501 is
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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 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 according
to the invention. Fig. 8(a) is a top view. Fig. 8(b) is a sectional view in the line



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

woO ogomniss of the | ead frane 601 correspondi nPATSG2883/000201
those of the lead frame 501 are given reference
nunbers 100 higher. In this case; the ring 611 is
| ocated at the outer edge of the plate 602. Figs. 8(a)
to 8(d) are four views of part of a seventh |lead frane
701 according to the inventiojy Fig. 8(a) is a top
view Fig. 8(b) is a sectional viewin the |ine W
2005/ 022633 PCT/ S&G2003/ 000201 10 A-A on Fig. 8(a).
Fig. 8(c) is a sectional view of the portion of the
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directlon shovvn as A-Ain 15 Fig. 9(a). The |ead
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Iead 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. 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 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



according to the invention. Fig. 9(d) is a viewin the
direction shown as A-Ain Fig. 9(c). The lead frane

wOo20ds/2es8nbl es the | ead frane 101, but incl ude€T1/8G2003/000201
pedestal s 904a, 904b at two di stances fromthe sides
of the lead frame 901. Elenents of the lead frame 901
corresponding to those of the lead frane 101 25 are
gi ven reference nunbers 800 higher. Figs. 9(e) and
9(f) are views of a central pgftion of a tenth |ead
frame 1001 according to the invention. Fig. 9(f) is a
viewin the direction showmn as AA-Ain Fig. 9(e). The
| ead frame 1001 resenbles the |lead frame 201, but
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wo di stances fromthe sides
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| e&'dgs‘ rgrand 9H)dreadews of agcantrat hertionwafran eleventhgead frame
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the 1nvention. Fig. 9(j) is a viewin the direction
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ers 600 her. Al't hough only twelve ermbodinents
1®f 12y, ﬁgp@(ppﬁlngrﬁemv%@@gs d843a.i 1&sb. 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 possible within the scope of the invention

20 as will be clear to a skilled reader.



above in detail, many variations are possible within
the scope of the invention 20 as wll be clear to a
we kiobhEd33 eader. WO 2005/ 022633 PCT/ SG003/ 00020SGH23/000201
Claims 1. A leadfranme for packaging an integrated
circuit, the |eadfrane including a central portion
which is formed of conductive material and which
includes a die pad area for attachnment of a | ead
frame, the central portion ofjosthe lead 5 frane
i ncl udi ng one or nore upstanding portions in
el ectrical contact with the die pad area and for
attachnent to contacts of the | eadframe which are to
beggﬁigunded. 2. A leadfrane according to claim1l in
wh he upper surfaces of the wupstanding portions

of the lead frane are plated with silver. 10 3_ A ,

| eadf r afrieasfreoradion gackaginaamintegrategisirewit. dhe feagiframe including
upsgt andi IHURS; : i ' heludes a
ond BteFiioridh i i, Fr8tefle, maeral Hd T,

t helid padl afeaafor. attachmentatiarleak frameo the 69N RAMLPHOS theylead
which t.h st andj or i ; : i
sar doe MEpAER R BoREbERTng bortbRE i SRCICEASEA Jpih the
t helie p&d headard fomattactement torventactsuf the deastifame which are to be
upst andi ng portions of each group being at the sane

r e9RMN9EPe di stance from the sides of the |eadfrane.

5. Alead frame according to claim3 or claim4 in

which t helenpBarmadicegrdinmtd claims 1ain, wbichpghexipper sutfacesapf the

| east , one of the side f. the | e I . h extend

coﬁ{meglﬁ‘gIR?r%?@n(g 1§ ?qa@atga}r#eng%efrﬁ%@fit ﬂe ?"gggt h of that

side. 20 6. A lead franme according to claim5 in which,
10t he3. ups Aarddframe actording toeaient incwhich raaeh sif wpstanding portions

substantially along the enti ' .
o RGBSR BB SE By poron o
whitgé Idaactdamkes sel ectively etching one surface of a
central conductive portion of the lead franme to form

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
15 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.

20 6. A lead frame according to claim 5 in which the upstanding portions
extend continuously substantially along the entire periphery of the central

portion.

7. A method of forming a lead frame which includes selectively etching
one surface of a central conductive portion of the lead frame to form
25 upstanding portions, and providing a layer of a conductive material onto the

top surfaces of the upstanding portions.



25 upstandi ng portions, and providing a | ayer of a
conductive material onto the top surfaces of the
wouost/@nelizng portions. WD 2005/ 022633 PCT/ SG20@STEI2A61000201
13 8. A nmethod of packaging an integrated circuit
including: locating an integrated circuit on the die
pad area of a leadfrane according to any of clains 1
to 6; formng wires between one or nore electrica
contacts of the integrated 54gircuit and the
upstandi ng portions of the |lead franme, and
encapsul ating the integrated circuit, wires and the
upstandi ng portions of the lead frane in a resin

by afuEoRe S PpBl i ot e IRIE el 19, 2

conductive body 10 having upstanding portions; wre
bonds bétostieg an integeatechsicelt et thec sie @At ama of a fradframe

i nt ecgh%fi%t%ﬁy&%éimggﬁa%.respective one of the

upsq ortions, a resin body encapsul ating
the wire bonds. 15

forming wires between one or more electrical contacts of the integrated
5  circuit and the upstanding portions of the lead frame, and

encapsulating the integrated circuit, wires and the upstanding portions

of the lead frame in a resin body.
9. An integrated circuit package including:

an integrated circuit located at a die pad portion of a cqnductive body

10  having upstanding portions;

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.

15



