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LEADfRAME PROCESSING FOR MOLDED PACKAGE ARRANGEMENTS 

Background of the Invention 

Technical Field 

The present invention relates to leadframe processing and, more 

s particularly, to a.leadframe metallization technique useful in molded packaging 

arrangements. 
Description of the Prior Art 

In many cwrent integrated electronic and/or optoelectronic circuit 

arrangements, one or ~ore semiconductor components are positioned on a leadframe 
10 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 wh~ch comprise the package leadframe structure. However, in 

15 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 

20 clean wirebond contact on the molded package is required to provide the necessary 
electrical and mechanical integrity. However, inherent in die molding operation is 

the residue and/or bleed of molding compound, a resin, which will adhere to the 
exposed wirebond surface. Cqnventional cleaning agents, which may be capable or 

removing the resin from the exposed gold wirebond pad sites, are not acceptable 
25 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

0 

leadframes utilized in mol~ packaging 

30 arrangements. 
Summary of the Invention 

The need remaining Jn the prior art is addressed by the pr.esent invention 
which relates to lea.cfframe proc~ing' and, more particularly! to~ a)i~dframe 

. ·.. · .. "' . -·. 

metallization technique useful in molded packaging arrangements. 
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In accordance with an exemplary embodiment of the present invention. 
a conventional copper leadf rame (prior to the molding operation) is blanket plated 
with nickel. then selectively (in wirebond locations) plated with gold. The gold­
plated areas are subsequendy plated with a protective material (for example. copper). 

S 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. Mter 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 perfonning the present invendon; cC>pper may be used 
as the protective material. where an etchant comprising approximately IOCJ> 
ammonium hydroxide and 10% HCI 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 or the 

15 gold wirebond contact 

20 

Other and further advantages of the present invention will become 
apparent during the course or the following _discussion and by reference to the 
accompanying drawings. 
Brief DescrlpUon of the Drawing 

Referring now to the drawings. where like numerals represent like pans 
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; 

25 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 pacbge. subsequent tn 
30 the removal of the protective material. 

Detailed DescrfpUon 
FIG. 1 illustrates an ex~mplary molded package .10 which contains 

wirebond locations 12 which may be subject lO being c0vered by resin d.uring the tc " 
molding operation. As shown. wirebond locations 12. which may comprise gold 

3S contacts. are visible through a window 14 Conned in a molded package 16. Molded 
pactap 16 may comprise any suitable molding compound commonly used ror 
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molding operations, for examp,le, a comme.rcially available epoxy molding resins 
such as cresol-novolacs. As mentioned abo¥e, the molding process may result in a 
certain amount of the molding material, as referred to as resin. "bleeding" onto the 

wirebond locations. Obviously, the coating or resin over the wirebond sites will 
s adversely affect the integrity of any subsequent wirebond attachmenl Therefore, as 

will be described below. the present invention relates to utilizing a Jeadframe 
strueture 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 Ce.a., virgin gold) wirebond sites ue dw:a exposed and may be med to provide 
electtical contacts. 

A cross-section of an exemplary leadframe 18, including wirebond 
loeations 12 is illustrated in FIG. 2. Leadframe 18 may comprise any suitable 
material, where in most conventional embodiments, a copper alloy leadframe is 

IS used. In the conventional proceaing 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 die 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. Prorective 
laJei 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 plaslic/epoxy reSin). In one embodiment. copper 

2S may be used to form protective plating layer 24. 
Once the protective p~ating layer has been formed. a conventional 

fabrication process may be used so as to encase die 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 hi FIG. 3. As shown, a 

· 30 relatively thin, porous residue 26 of the molding material {resin) has coated 
protecdve layer: 24. In accordance with the teaching of the present invention, residut · 
26 is then removed by using an etchant which will preferentially etcll protecdve 
layer 24 wilh respect to the remaining leadframe material. For example, when 
copper is used to fonn protective layer 24. an etchant comprising IOCJ, ammonium 

35 hydroxide and l()'I, HCt. 

. , __ .... ___ . ___ , .. --·- .. ... - .. ·- ····~ ..... 



---- ---- ---------·------

li1ii1i1tt11nr .· .4. 

FIG. 4 contains a cr.ou-section view of an exemplary molded package 
after the removal of residue 26 and protective layer 24 with the etchanL As shown. 
the removal of these layers allows for the contact layer 22 (usually gold) to be 

exposed and available for wirebond attachments. 
S As mentioned above. various other materials (and associated etchants) 

may be used to Conn 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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Claims: 
1. A method of processing a leadframe including wirebond sires 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 

protective material; 
d) ~donning a molding process to fonn said molded package: and 

e) subsequent to the molding procesi of step d). etching said wirebond 

10 sites with a suitable etchant for mnoving 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 slep c). lhe 

15 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 l&I> ammonium hydroxide and IOCI> HCt is u.~d. 


