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LEADFRAME PROCESSING FOR MOLDED PACKAGE ARRANGEMENTS
Background of the Invention

Technical Field

The present invention relates 10 leadframe processing and, more

: panicdlarly, to a.leadframe metallization technique useful in molded packaging

arrangements.

Description of the Prior Art

In many current integrated electronic and/or optoelectronic circuit
arrangements, one or more semiconductor components are positioned on a leadframe
and encased in a package so as to form, for example, a single in-line package (SIP)
or dual in-line package (DIP) structure. The package may be, in some cases, molded
from a plastic to completely encase the circuit components. Typically, electrical
signals are transmitted to/from such a molded package to an associated circuit board
by a plurality of leads which comprise the package leadframe structure. However, in
some cases, the need arises to provide a direct electrical contact between the molded
package and another device without passing the connection through the circuit board
(e.g., in situations where the signal degradation associated with the circuit board is
unacceptable).

A problem with the direct wirebond connection is that an essentially
clean wirebond contact on the molded package is required to provide the neceésary
electrical and mechanical integrity. However, inherent in the molding operation is
the residue and/or bleed of molding compound, a resin, which will adhere to the
exposed wirebond surface. Conventional cleaning agents, which may be capable of
removing the resin from the exposed gold wirebond pad sites, are not acceptable
alternatives since they have been found to attack the molded plastic package and/or
gold wirebond contact, as well as require a one-at-a-time cleaning process (costly as
compared to a "batch” cleaning system).

A need remains, therefore, for a method of improving the electrical
quality of wirebond attachmems to leadframes utilized in molded packaging
arrangements. '

Summary of the Invention .

The need remaining in the prior arti is addressed by the present invention
which relates to leadframe proces‘s:ng -and, more pamcularly. toa leadframe
metallization technique useful in molded packaging arrangemems. '
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arrangdgrent s. Descrlptlon of the Prior Art I n many
currentgintegrated B&ﬁﬂ&%@ﬁ jopt oel ectronic circuit arrangements,
one or re senlcond ,are positioned on a | eadf rame and
encaseq in a package fior exanple, a single in-line package
(SIP) gr dual in-line pac age Strucbure The package may be, in sone
cases, tnol ded froma plastic to conpletely encase the circuit conponents.
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i's 5 The structure is then molded, using any desired molding process (typically, a transfer .
molded process), resulting a portion of the molding resin covering the wirebond
sites. After molding, the structure is exposed to an etchant which is chosen such that
only the protective layer (and resin coating) is removed. Therefore, the underlying
. leadframe and the virgin gold contact areas of the wirebond sites are exposed.
10 In one method of performing the present invention; copper may be used
as the protective material, where an etchant comprising approxxmately 10%
ammonium hydroxide and 10% HCl may be used.

It is an advantage of the present invention that various combinations of

protective materials and etchants may be used to provide for the protection of the
15 gold wirebond contact.

Other and further advantages of the present invention will become
apparent during the course of the following discussion and by reference to the
accompanying drawings.

Brief Description of the Drawlng
20 Referring now to the drawings, where like numerals represent like parts
in several views:
' FIG. 1isan exemplary top view of a molded dual in-line package (DIP),
. illustrating in particular the wirebond locations to be protected during the molding
| process; |
5 25 FIG. 2 is a cross-section of the leadframe and subsequent metallization
portion of FIG. 1;

FIG. 3 illustrates the plaung steps of the process of the exemplary
invention; and

FIG. 4 is a cut-away side view of a molded DIP package, subsequent to

30 the removal of the protective material.
Detailed Description .

FIG. 1 illustrates an exemplary molded package 10 which contains |
wirebond locations 12 which may be subject to being covered by resin during the
molding operation. " As shown, wirebond locations 12, which may comprise gold

35 contacts, are visible through a window 14 formed in a molded package 16. Molded
- package 16 may comprise any suitable molding compound commeonly used for




unac bl e). A rdblgm with the direct wi rebond connection is

t hat N essenti al | lsmﬁiﬁ ¢ w contact on the nol ded package is
if¥ed to provi de h el ectrical and nechanical integrity.
r, inherent operatioiB4s the residue and/ or bl eed of
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will be described below, the present invention relates to utilizing a leadframe
structure wherein the exposed wirebond sites are covered with a protective (i.e.,
sacrificial) layer prior to the molding process. The protective layer is then removed
@ ' after the molding process, taking with it the resin coating. The clean underlying
10 metal (e.g., virgin gold) wirebond sites are then exposed and may be used to pro\nde
electrical contacts. :
A cross-section of an exemplary leadframe 18, including wirebond
locations 12 is illustrated in FIG. 2. Leadframe 18 may comprise any suitable
material, where in most conventional embodiments, a copper alloy leadframe is
15 used. In the conventional processing of a leadframe, the copper leadframe may also
be plated with a nickel layer 20. In some cases, nickel layer 20 may be plated with an
additional metal layer, for example, silver. In accordance with the processing steps
of the present invention, the locations of wirebond sites, denoted 12 in FIG. 2, are
next plated with the material 22 to be used to form the bond pads for the wirebond
20 contacts. For example, gold may be used to form plated layer 22. After the gold
plating step, a protective layer 24 is plated so as to cover only layer 22. Protective
layer 24 must comprise a material which may later be removed by an etch process
(using an etchant which will not affect the rest of the nickel-plated copper leadframe
.. 18, underlying contact layer 22, or plastic/epoxy resin). In one embodiment, copper
25 may be used to form protective plating layer 24.

Once the protective plating layer has been formed, a conventional
fabrication process may be used so as to encase the leadframe and associated devices
within molded housing 16. A cut-away side view of a molded package 16 including
a plated leadframe 18 as discussed above is illustrated in FIG. 3. Asshown, a

‘30 relatively thin, porous residue 26 of the molding material (resin) has coated
protective layer 24. In accordance with the teaching of the present invention, residue
26 is then removed by using an etchant which will preferentially etch protective
layer 24 with respect to the remaining leadframe material. For example, when
copper is used to form protective layer 24, an etchant comprising 10% ammonium
35 hydroxide and 10% HC¢.
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FIG. 4 contains a cross-section view of an exemplary molded package

gi ng ar rahgenents.
after the removal of residue 26 and protective layer 24 with the etchant. As shown,
the removal of these layers allows for the contact layer 22 (usually gold) to be
exposed and available for wirebond attachments.

5 - As mentioned above, various other materials (and associated etchants)
may be used to form protective layer 24. For example, silver, may also be used. It is
to be understood that many other materials may also be used and are considered to
fall within the spirit and scope of the present invention.
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a) providing a leadframe including sites for the location of wirebonds:

b) selectively plating the wirebond sites with a suitable contact material;

¢) covering the plated contact material of step b) with a layer of
protective material; '

d) performing a molding process to form said molded package; and

¢) subsequent to the molding process of step d), etching said wirebond

‘sites with a suitable etchant for removing the protective material and exposing the

underlying contact material.

2. The method as defined in claim 1 wherein in performing step b), the
wirebond sites are plated with gold.

3. The method as defined in claim 1 wherein in performing step ¢), the
contact material is covered with a layer of copper.

4. The method as defined in claim 3 wherein in performing siep e), an
etchant comprising essentially 10% ammonium hydroxide and 10% HC¢ is used.
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ive materials and etchants nay be used to provide for the protection

gol d wnmbrﬂmbwcnssmc FOR MOLDED PACKA GE ARRANGEMENYS Of
sent |n§ent|on w || becone apparent during the course of the

ng dis n and by reference to the acconpanying draw ngs. Brief
tion of the Drmwodforprocessmgalaaﬂfum'ef:g'uww:mmmhlaedipmldaggk, wher e

umer al Sg;LGR0eqS H' barkibdifr, B théthod is suited for arrangements where direct
S wirebond attachment sites are exposed through the molding material. Conventional

molding processes usually result in leaving a residue of molding material on the
exposed wirebond sites. The invention is directed to including a protective layer of
material over the wirebond locations during the leadframe plating operation. The
protective layer (and any molding residue covering the protective layer) may then be

10 removed using an etchant after the molding operation, exposing the underlying

_ wirebond contact sites.
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-3- molding operations, for exanple, a comgr _ = Lal) e epoxy_”‘*‘
mdl'di ng resins such as-cresol -novol acs. As ngn |q‘ned above, hp nol di ng
process may result in a certain anount of thg mltﬁﬁ@“’nﬂ_%rlal, as referred
.to as resin, "bleeding" onto the wirebond | of ons. Qbviougly, the coating
of resin over the wirebond sites will adyersgely affect the Tntlegrity of any
subseduent wi rebond attachment. Therefore, as—w-be. descrjbdd be! ow, the
present invention relates to utilizing a |eadframe structure wherein the

exposed wi r dJoABFRAME BROGESSING mT!ﬁ MQLﬂtED f““fﬁ“e‘imi";‘?ﬁfr?‘???ﬂ é
la?%/g PL;OLDW%@%SW t hei {)r ?hgcr la\s/?n cgat i ng. The cl ean
underlying netal (e. Mgol d) wirebond sites are then exposed and
may be used to proviyge present invention relates to leadframe processing and, more -
particularly, to a leadframe metallization technique useful in molded packaging
arrangements.
' Description of the Prior Art
In many current integrated electronic and/or optoelectronic circuit
arrangements, one or more semiconductor components are positioned on a leadframe
and encased in a package so as to form, for example, a single in-line package (SIP)
or dual in-line package (DIP) structure. The package may be, in some cases, molded
from a'plaSﬁc to completely encase the circuit components. Typically, electrical
signals are transmitted to/from such a molded package to an associated circuit board
by a plurality of leads which comprise the package leadframe structure. However, in
some cases, the need arises to provide a direct electrical contact between the molded
package and another device without passing the connection through the circuit board
(e.g.. in situations where the signal degradation associated with the circuit board is
unacceptable). .
A problem with the direct wirebond connection is that an essentially
clean wirebond contact on the molded package is required to provide the necessary
electrical and mechanical integrity. However, inherent in the molding operation is
the residue and/or bleed of molding compound, a resin, which will adhere to the
exposed wirebond surface. Conventional cleaning agents, which may be capable of
removing the resin from the exposed gold wirebond pad sites, are not acceptable
alternatives since they have been found to attack the molded plastic package and/or
gold wirebond contact, as well as require a one-at-a-time cleaning process (costly as
compared to a "batch” cleaning system).
A need remains, therefore, for a method of improving the electrical
- quality of wirebond attachments to leadframes utilized in molded packaging
arrangements. |
Summary of the Invention
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- The need rem!gmm'g in the:pridelarts addressed by the present invention
which relates to leadframe processing and, more particularly, to a leadframe
metallization technique useful in molded packaging arrangements.
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el ectrical contacts: A cross-section of
48, including wirebond locations 12 is illustratedfif
may conprise any suitable naterial, where in nost
a copper alloy leadframe is used. In t he conventi gn
| eadf ranme, the copper |eadfranme may al so, be plateq W
I n some cases, nickel layer 20 may be plated withfan addItIO 2
| ayer, for exanple, silver. In accordance with the proe

present invention, tlnacterdandeonith aii exémplbryeinbodiment afehmptesenl

e oKt P! it oSkt GAick B B SRl Befi) %@?aﬁg?@eﬁﬁdf afyé’ﬁ
22. After t wetﬂg@ﬂ@lpmga selectivebyplin anqsgondechawso plated with geldpThaegaldso as to
lcg;/g; ggl ¥e|p?M@d argds agﬁrsﬁel%sgﬁﬁén‘{@ dlaw Withth profekti¢O HRateraP(fer SRhfpid, Loppdp).ch may
rIBle struc re is then moldeé) usmg any desired molding process (typically, a transfer
molded process), resulting a portion of the molding resin covering the wirebond
sites. After molding, the structure is exposed to an etchant which is chosen such that
only the protective layer (and resin coating) is removed. Therefore, the underlying
leadframe and the virgin gold contact areas of the wirebond sites are exposed.
In one method of performing the present invention, copper may be used
as the protective material, where an etchant comprising approximately 10% '
ammonium hydroxide and 10% HC1 may be used. :
_ It is an advantage of the present invention that various combinations of
protective materials and etchants may be used to provide for the protection of the
gold wirebond contact.
Other and further advantages of the present invention will become
apparent during the course of the following discussion and by reference to the
accompanying drawings.
Brief Description of the Drawing
Referring now to the drawings, where like numerals represent like parts
in several views:
FIG. 1 is an exemplary top view of a molded dual in-line package (DIP),
illustrating in particular the wirebond locations to be protected during the molding
process;

FIG. 2 is a cross-section of the leadframe and subsequent metallization
- portion of FIG. 1;

FIG. 3 illustrates the plating steps of the process of the exemplary
invention; and

FIG. 4 is a cut-away side view of a molded DIP package subsequent to
the removal of the protective material.

Detailed Description - .i :

FIG. l:illustrates an exemplary molded package 10 whxch contains
wirebond logatlons 12 which may be subject to being covered by resin during the
molding operation. As shown, wirebond locations 12, which may comprise gold
contacts, are visible through a window 14 formed in a molded package 16. Molded
package 16 may comprise any suitable molding compound commonly used for
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(using an etchant which will not affect the rest fREMCEMENEISHEEpt d
¢opper | eadfrane 18, underlying contact |ayer 22, {of p ' y Fesin).

I n one enbodi nent, copper nay be used to form proje tl\sawyggg ayer 24.
Once the prot ectlve pl ati ng | ayer has been forned conv al

fabrication process may be used so as tggencase the
associ ated devi ces within nolded housing 16. A cuyt-away side VIeM/Cf a
nol ded pack

a 6 including ¢ ted | eadfrane 18 as grsTtussed-above i s
i |l ustrated ﬁ%ﬁ ‘é‘F@Pe\iau%v&’ﬁéﬁﬁ“ » 3 epmamercaally available eppxy, molding resins26 of
the nol di ng s@hescasokAcldes. h\asinmhaﬂawvet ﬁ\@trhdlﬂxdg?f@éesgﬂraylr&uﬁq{iﬁrdance
with the teachin ,9 of th resl%én I nvention, | due renpved by
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used to for nldVe?steﬁ'C:{fi’e\é? thlea}Xt%gri%ﬂdf 3%9 sggs%qggx}t wirebond Sé'ttzrllglme * fheretor ore as
‘will be described below, the present invention relates to utilizing a leadframe
structure wherein the exposed wirebond sites are covered with a protective (i.e.,
sacrificial) layer prior to the molding process. The protective layer is then removed
after the molding process, taking with it the resin coating. The clean underlying
metal (e.g., virgin gold) wirebond sites are then exposed and may be used to provide
electrical contacts.

A cross-section of an exemplary leadframe 18, including wirebond
locations 12 is illustrated in FIG. 2. Leadframe 18 may comprise any suitable
material, where in most conventional embodiments, a copper alloy leadframe is
used. In the conventional processing of a leadframe, the copper leadframe may also
be plated with a nickel layer 20. In some cases, nickel layer 20 may be plated with an
additional metal layer, for example, silver. In accordance with the processing steps
of the present invention, the locations of wirebond sites, denoted 12 in FIG. 2, are
next plated with the material 22 to be used to form the bond pads for the wirebond
contacts. For example, gold may be used to form plated layer 22. After the gold
plating step, a protective layer 24 is plated so as to cover only layer 22. Protective
layer 24 must comprise a material which may later be removed by an etch process
(using an etchant which will not affect the rest of the nickel-plated copper leadframe
18, underlying contact layer 22, or plastic/epoxy resin). In one embodiment, copper
may be used to form protective plating layer 24.

Once the protective plating layer has been formed, a conventional
fabrication process may be used so as to encase the leadframe and associated devices
within molded housing 16. A cut-away side view of a molded package 16 including
a plated leadframe 18 as discussed above is illustrated in FIG. 3. Asshown, a
relatively thin, porous residue 26 of the molding material (resin) has coated
protective layer 24. In accordance with the teaching of the present invention, residue
26 is then removed by using an etchant which will preferentially etch protective
layer 24 with respect to the remaining leadframe material. For example, when
copper is used to form protective layer 24, an etchant comprising 10% ammonium
hydroxide and 10% HC¢.
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FIG. 4 contains a cross-section view of an exemplary molded package
after the removal of residue 26 and protective layer 24 with the etchant. As shown,
the removal of these layers allows for the contact layer 22 (usually gold) to be
exposed and available for wirebond attachments.

As mentioned above, various other materials (and associated etchants)
may be used to form protective layer 24. For example, silver, may also be used. It is
to be understood that many other materials may also be used and are considered to
fall within the spirit and scope of the present invention.
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considered to fall within the spirit and scope of the present invention.
Claims: -

1. A method of processing a leadframe including wirebond sites for use

in a molded package, the method comprising the steps of:

a) providing a leadframe including sites for the location of wirebonds:

b) selectively plating the wirebond sites with a suitable contact material;

c) covering the plated contact material of step b) with a layer of
protecfive material;

d) performing a molding process to form said molded package; and

e) subsequent to the molding process of step d), etching said wirebond
sites with a suitable etchant for removing the protective material and exposing the
underlying contact material. ' '

2. The method as defined in claim 1 wherein in performing step b). the
wirebond sites are plated with gold.

3. The method as defined in claim 1 wherein in performing step ¢). the
- contact material is covered with a layer of copper.

4. The method as defined in claim 3 wherein in performing step e), an
etchant comprising essentially 10% ammonium hydroxide and 10% HC{ is used.
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d)s ‘perform’ ng a nol ding process to form said nol ded package; and

e) subsequent’ to the npl dimg process of step d), etching said w rebond
sites with a suitable etchant for renoving the protectlh@ [
exposi ng the underlying contact material . 2. . 2
defined in claim1 wherein in performng step b). the]wjrebond sites r
plated with gol d. 3. The method as defined ifn tSMAY 199e! e
in performing step c) the contact material is covered|wjth a |ayer of,
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LEADFRAME PROCESSING FOR MOLDED PACKAGE ARRANGEMENTS
Abstract

| A method for processing a leadframe for use with a molded package is
disclosed. In particular, the method is suited for arrangements where direct
wirebond attachment sites are exposed through the molding material. Conventional
molding processes usually result in leaving a residue of molding material on the
exposéd wirebond sites. The invention is directed to including a protective layer of
material over the wirebond locations during the leadframe plating operation. The
protective layer (and any molding residue covering the protective layer) may then be
removed using an etchant after the molding operation, exposing the underlying
wirebond contact sites. Figure 3
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