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I ndi cat es spaces whi c usual \(%
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- 20 leadframe comprises generally a pad and a number of leads.
' The central part of the leadframe consisting of pad and
; leadtips is subsequently selectively electroplated with metals such as
! gold, silver, palladium, copper or nickel. In the next step a chip is
\+ bonded to the leadframe pad and electric wire connections are made between
25 chip and leadtips (wirebonding), followed bij encapsulating the central
area containing the chip and wirebonded leadtips by injection molding with
a plastic, usually an epoxy based plastic. The manufacturing process is
further explained by the enclosed drawing in which an integrated circuit
(IC) is shown manufactured as described above and of which the outer leads

30 are contaminated with plastic bleed. :

In the drawing, the plastic encapsulation, which contains
the bonded chip and the wirebonded leadtips is indicated with numeral 1,
the outer leads with 2. Numeral 3 indicates spaces which usually fill up
with plastic during molding of encapsulation 1, whilst numeral 4 indicates
35 places where very thin films of plastic (normally called "bleed") can
contaminate the metal surface of the outer leads and which must bDe
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of the metaI surface.

20 US Patent 4,968,397 describes an electrelytic anodic process
with which embedded blasting particles can be removed, whilst
simultaneously metal bleed, such as silver, extending on the leads outside
the plastic encapsulation is dissolved, resulting in a clean surface of
the leads. To accomplish this effect a solution of lactic acid and a metal

25 hydroxide is used, in which the components are connected to the positive
pole of a source of direct current and whereby simultaneously an improved
surface condition of copper based metal leads is obtained.

US Patent 4,781,804 describes a method to remove plastic
bleed from the leads of semiconductor: components by means of an

30 electrolytic treatment in a solution containing an alkali metal hydroxide,
detergent, a glycol compound, alkali-metal bicarbonate, ethoxylated
furfuryl alcohol, tetrahydro furfuryl alcchol and a fluorinated surfactant
in water and whereby the components are connected as a cathode to a source
of direct current so that hydrogen is generated on the metal surface upon

35 current passages. In practice it appears that this solution contains
aggressive components attacking the material of the plastic encapsulation.




aggr essi ve conponents attacking the material of the-pl astlc encapsul ation.
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mechanically scrub the surface clean of the softened plastic bleed.

20 Possible remnants of the softened plastic bleed can be easily removed by a
subsequent pressure rinse or by a pressurised air jet. As a wetting agent
2-amino 2-methyl propanol proved to be extremely suitable since it
combined good wetting properties with low foaming characteristics. This
wetting agent can be used in concentrations of 0.5 - 2.5% by volume.

I 25 . As solvents, esters of lactic acid are added to the water
based solution. Preferred esters are methyl, ethyl, isopropyl or butyl
lactate. The alkyl esters with the lower number of carbon atoms are best
soluble in water. At a pH value over 7 relative rapid hydrolysis of the
lactate esters takes place resulting in ~the formation of lactic acid.

30 Preferably the water based solution contains 10 - 20% by volume alkyl
lactate. Salts which must be added to obtain sufficient conductivity of
the solution can be organic or inorganic but are preferably potassium,
sodium or ammonium salts of acetic or lactic acid, whilst suitable
inorganic salts are the potassium, sodium and ammonium salts of sulphuric,

35 phosphoric or carbonic acids. Chlorides would also be suitable but are
usually not permitted in the manufacturing process of semiconductors. The
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i norganic salts are the potassium sodium and amoni um salts of sul phuric,
phosphoric or carbonic acids. Chlorides would also be suitable but are

usually not permtted in the nmanufacturing process nﬁsﬁ%& nductors. The

-4- concentration of conducting salts nust be adequ e pH
between 10 - 13 in the catholyte when a direct curreﬁw"img with a
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bul k of the electrolyte is naintai ned b&tWween 6 and 7.
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The pH of solutions 171hd #En8idkasiMel be Delaner Wlasied NG Ridand 60! tHa ONs
4 5 was qQver 12. The imersion of the conponents in the solution took

pl at ahdjilewing exspdias (@nd experiments. After exposure for 1 hour the
conponents were rinsegxafpdet e bl ack encapsul ation plastic was rubbed with

soft white tissue papgrevera?e solutions were prepared and examined on their

15 ability to soften plastic encapsulations of semiconductor components as
indicated on the enclosed drawing. These components were immersed in the
following solutions:

1) Pure ethyl lactate.
2) 98% ethyl lactate with 2% 4-methyl-2-pentanol.

20 3) 90% ethyl lactate with 10% water.

4) 90% ethyl lactate with 10% of a concentrated KOH
solution. {appr. 250 g/1 KOH).

5) 88% ethyl lactate with 2% 4-methyl-2-pentanol and 10%
concentrated KOH solution.

25

The pH of solutions 1, 2 and 3 was well below 7 whilst the
pH of solutions 4 and 5 was over 12. The immersion of the components in
the solution took place at ambient temperature.

After exposure for 1 hour the components were rinsed and the

30 black encapsulation plastic was rubbed with soft white tissue paper. The
intensity of the black contamination on the tissue paper after 4 rubs was
considered as a measure for the degree of attack on the plastic.

In freshly prepared solutions 1, 2 and 3 no attack was
visible after 1 minute exposure, nor after 1 hour exposure.

35 Only after 24 hours immersion a very slight attack on the
encapsulation material was observed.
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hours imrersion a very slight attack on the encapsul was

observed. The freshly made up solutions 4 and 5
showed consi derabl e attack of the pl astPe encapsul ating already after 1
m nut e exposure. The attack consi der sufficient .for
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e present | f

met hod_ of | Invention ufilises this phenonena for renoval of
pl ast 1€ bl B@gttweom metal surfaces by enploying a solution with a pH between

6.5 and 7.5. At this Ribn FXﬁiﬁbYaSE’P‘ré& Alriepht | thpb@inesn i € coeddliygeatieept When
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the bl ast| CeoiGEaCINOT G Tetmedhrd, e e EXP% Shntn b Pnahaped e BEER,
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whi |5ttt ot pobtsed triech 7, HE SeTbb R el oM L BRI, P0T Lence
is very porous will b&hexptiwddot ghe priegenpHneentionrutdhisashilis aheramena
instantly goffensaf N BY&8Yc thRBd VHAR ST surfaces by employing 2 solution
with a pH between 6.5 and 7.5. At this pH, hydrolysis of alkyl lactates is
20  negligeable. When direct current is passed through the solution at which
the components are cathodic and the C.D. has a value between 30 - 40 A/dm’
the pH in the catholyte will increase to a value well over 12. These high
pH values are created only in the areas where metal is exposed, such as in
' the pores of the plastic bleed and the immediate area surrounding the
25 pores. There will be no pH increase at the surface of the bulk of plastic
encapsulating material. The result of this is zero attack on the
encapsulating plastic, whilst the bleed, which normally is less than 10
micrometer thick and hence is very porous will be exposed to a high pH
environment which almost instantly softens the bleed. The vigorous
30 evolution of fine hydrogen bubbles formed simultaneously acts as a
scrubber and removes the plastic bleed at large. Any remaining Toosely
adhering remnants of the plastic bleed are completely removed in a
subsequent pressurised water rinse or air jet.
The method for removing plastic bleed from metal surfaces
35 utilises a solution with a temperature between 35 and 50 °C, preferably at
appr. 45 °C for appr. 1 minute. Even after longer exposure times no attack

foye
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evol ution of fine hydrogen bubbles formed si rrultaneousl.y acts as a scrubber
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remants of the plastic bleed are conpletely renove nt
pressurised water rinse or air jet. T enovi ng
plastic bleed frommetal surfaces utilises a soluti erature

between 35 and 50 [err]C, preferably at %ppr. 45 [err]C for appr. 1 mnute.
Even after |onger exposure times no attack
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ar

pots after tin-lgad plating. . ccording to the jinyention
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phosphate, sodium gluconate and sodium pyrophosphate) 30 - 40% of the
original plastic bleed area was not removed and showed up bare spots after
tin-lead plating.
20 According to the invention different compositions 1 - 4 as

indicated in the table were used.

. Ingredient Sol. 1 Sol. 2 Sol. 3 Sol. 4
‘ Ethyl lactate 102 i- 10% 20%
25 Isopropyl lactate -- 15% -- -
Tri potassium phosphate 60 g/1 -- -- 12 g/
Sodium acetate -- 75 g/1 -- -~
Potassium lactate -- -~ 20% 20%
2~-Amino-2-methylpropanol 1% : 2% 2% 1%
30 4-Methyl-2-pentanol 0.5 mA 1 ml/1 2 m1/1 1 miN

Leadframes were obtained with the solutions 1 - 4 Tisted in

‘the table which were completely free of plastic bleed on the metal
surfaces of the outer leads. During the treatments, the temperature of the

35 solutions was maintained at 40 - 50 °C. The method could also be
successfully used at lower temperatures at which higher bath voltages were
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exposed as anod was esti mat
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and hence were exposed as anodes. '
It was estimated that the pH of the anclyte, the electrolyte
film directly adjacent to the metal surface, was well below 4.
After the treatment the leadframes were electroplated with
20 . tin-lead and inspected for bare spots. All leadframes showed numerous bare
spots and were identical to a sample which was tin-lead plated without
being submitted to a deflash treatment.
Surprisingly it was also found that the plastic bleed
Q residues had hardened which is believed to be caused by the reaction of
25 the oxygen, developed at the anode surface, with the epoxy bleed films. It
was also noted that the subsequent tin-lead coatings were of an inferior
coarser structure than those on the leadframes of example 1I, which was to
all probability caused by the etching of the metal surfaces during the
anodic treatment. .
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2. Method according to claim 1, characterized in that 10-20%
alkyl lactate, in which the alkyl group comprises 1-4 carbon atoms, is

added to the solution.

3. Method according to claim 1, characterized 1in that as
20 organic solvent 0.5-2 m1/] 4-methyl-2-pentanol is added.
4. Method according to claims 1-3, characterized in that 10-20

vol.% alkyl lactate and 0.5-2 ml/1 4-methyl-2-pentanol is added to the
solution as solvent.

0 5. Method according to claims 1-4, characterized in that a

25 sodium-, potassium- or ammonium salt of an inorganic acid is added to the

solution.
6. Method according to claims 1-4, characterized in that a
sodium-, potassium- or ammonium salt of an organic acid is added to the
solution.
30 7. Method according to claim 6, characterized in that sodium-,

{ potassium- or ammonium acetate is used as the conducting salt.

| 8. Method according to claim 6, characterized in that
potassium-, sodium- or ammonium lactate is used as a conducting salt.
9. Method according to claims 1-8, characterized in that the

35 concentration of the conducting salt is such that during applying the
current density of 25-40 A/dm® the pH-value of the catholyte is raised to




pot assium or ammoni um acetate is used as the conducting salt. 8.
Met hod according toe .claim 6, characterized in t hat potassium,

sodium or a ' iS5 used as a conducting salThis Skeet Has Been Replaced
Met hod accor mﬂmm&mﬂmﬂm characterized in that t n of
t he conducti ngssa at during applying the cur f
25-40 A/dnferr] the pHvalue of the catholyte is raised to ) a
val ue hi gher than 10. 10. Met had-according to clains 1-9,

characterized jn that the pHvalue of the solution is maintained at
6.5-7.5. 1R value higher\i@Rol¥- according to clains 1-10, characterized

:vgt ht gat 0.1@-.(21_. 5 vol -"/ﬂé’h‘lﬂb_ﬂii&ﬁ@%@t ﬁbscm%@ml% tdﬂ&r&?ﬁﬁ%iegn-in.lﬁhatz theth |
od accordi claim , _characteri n at 2-am no- 2- et hy
propanol i §?‘éﬂ%ﬁg’g %f}s%%é"&}é‘i"tof’nbs B3R Ineg at £3-7.5. Conposition of an
aﬂueous sollation to bemataed atcordPiPCESS cREWRI di-mg,t@hagkag'tézvﬂigecriT1 /iln that
characteri ze t hat, this aquequs_so] ution conprises 0.5-2.
4- et hy! - Z?ngﬁ%'gnﬁ&,""d? 1ang; agent %?Jgﬁé RS- Eg?nggﬁ] '8t opanol , 10-20 vol . %
al kyl 1l actage in whi chMdthed alakydrdingupteconpaimse$l,l- £hewmactient ztdonsn antthad
salt in the_ form of I t iU nd/ QL . sodi | actate in an
anount of 5- ?g{w_?%e%g}}?%#&b%m it g%ﬁog tt?isnweﬁyigr g?%g't o claim13,
characteri 2éd in that Gdmposiddomted =al aquesusmtsdlebim parbd wseépiracedrinesa
phosphat e. . CapPYsi td i ng, t akm 13 a rdszed in
that the Iaag:: %ﬁdén%alt? ics] at Iqéas?lthg‘g%%t% f%;{egepﬂ\acgﬁgb Hg?ns a%%‘{éggge. Sbeieif
10 comprises 0.5-2.5 ml1/1 4-methyl-2-pentancl, 0.5-2.5 vol.% 2-amino-2-methyl
propanol, 10-20 vol.% alkyl lactate in which the alkyl group comprises 1-4
. carbon atoms and a salt in the form of ammonium-, potassium- and/or sodium
lactate in an amount of 5-25 wt.%.
14. Composition according to claim 13, characterized in that the
15 lactate salt is at least partly replaced by a phosphate.
15. Composition according to claim 13, characterized in that the
lactate salt is at least partly replaced by an acetate.



