1 DESCRI PTI ON ELECTROLYTI C STRI PPI NG AGENT FOR Sl LVER
TECHNI CAL FI ELD [0001] The present invention rel ates
to an electrolytic strippiqg agent for silver, and
nore particularly to an electrolytic stripping agent
for silver, which is suitable for electrolytically
stripping the unnecessary portion of silver plating
films. BACKGROUND ART [0002] Succinim des or

phthal i m des (for exanpEgcripRaegse Patent
Publ i cati on No. 2-104699A), 5, 6-nmenbered ring

conpounds having a group of -NH (for exanple,

Japanese gPateRbrPebki égil‘f:&t% INE%G%F% 715835@%%’312

2-pyrrolidone-5-carboxylic acids or  exanp
Japanese Patent Publication No. 6-41800A), and

TEBUNRBLY! B npounds (for exanple, Japanese Patent
Pugﬁicat?oﬁﬁﬁb. 7- 243100A) have been di scl osed as

cyan-free stripping agents for silver. However, the
ac of e ents of .the first three groups is |
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weve t he probl em associated with t e conpound
plggﬁn?héilmﬁ‘silver stripping was conducted at a hi gh

current density to increase productivity, unevenness

BAa(ggared on the silver surface forned on the
QUL \AR®rtions or the gloss of the silver surface

easily increased. [0003] In order to resolve this
roblem Japanese Patent Publication No. 9-49100A
[0Q02 ) ans8ecPRiBAtleROOT 203t BA) ini des otk examgitwd Japanese
Pat@IUDLBE 182t 9BE 1RET ¥LE64kbbE, and P ' he domdod
unevenness of the s?l%gﬁkgggeégﬂEg%ﬁéﬁﬁﬁgﬁpﬁ%Pgen pounds

havdié)f%athqu oggjl\ﬁig- (faqydaanpila, ceppoese: Badesy aubliication
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corrpound as an I ar conmponen
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243{l@ Oirdcheus dadredibblesest as ppiang feepast typpiing agents for
sil%&qceﬁéﬁév}fer, the drawbacks of the agents of the first three
groups is that the stripping bath decomposes intensively, the
consumption of the agents is high, and the bath life is short.
On the other hand, hydantoin compounds demonstrate small bath
decomposition, which provides for a low agent consumption and
a long bath life. However, the problem associated with those
compounds was that if silver stripping was conducted at a high
current density to increase productivity, unevenness appeared
on the silver surface formed on the necessary portions or the
gloss of the silver surface easily increased.

[0003] In order to resolve this problem, Japanese Patent
Publication No. 9-49100A (Japanese Patent No. 293181) disclosed

a method ensuring a long service life and preventing the




portions formed by silver |eaking to the side surfaces
of lead frames and to suppress the increase in gloss
on the silver surface on the necessary portions after
the unnecessary portions were treated with a silver
stripping agent. Silver that |eaked to the side
surface is considered a cause for mgration as the
size of lead frames is decreased. Furthernore, if the
unegleaffedss otfoenbi ghlveit dgrsadd 410 aPhOGHCOU AP REURISE ty by
ef fect n image recognition_in wre bonding. [0005]
Us Hife Pr @¥§ﬁ?tPﬁ8eﬁﬂ“@@%W%sCﬁﬁntélfé@t BGligk jgs the main

conffdrieRtisNen 2488k nlyod berbh&rodhtaindBE £H§ifj_9%§%?%mg)ﬁ nent

needs, and it isS an object 'of the present In
thergtsrovide a cyan- free electrolytic stripping agent
for silver that has a long service life and a high
stripping capacity on side surface and prevents the
©F GHEUANVENAION on the silver surface on the

necessary portions after silver stripping and the
increase in gloss on the silver surface. [0006] Based
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the necessary portions after silver stripping and the increase
in gloss on the silver surface.

[0006] Based on the results of a comprehensive study, the
inventors have discovered that the aforesaid problems can be
resolved with the below~described composition of an
electrolytic solution for silver. Thus, the present invention
provides:
[0007](l)Anelectrolyticstrippingagentforsilver,comprising
ahydantoincompoundandanaminocarboxylicacidorasaltthereof
,asthemaincomponents,excludingpyridinesandcyclicpolyamine
compounds.




could increase stripping capacity for a silver plating
on the unnecessary portions. Further, it was al so
found that the occurrence 9f unevenness and increase
in gloss of the silver plating surface on the
necessary portions after the silver plating of the
unnecessary portions has been stripped could be
suppressed. BEST MODE FOR CARRYI NG OUT THE | NVENTI ON
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preferred
unnecessary portlons Further, it was also found that the

occurrence of unevenness and increase in gloss of the silver
plating surface on the necessary portions after the silver
plating of the unnecessary portions has been stripped could be

suppressed.
BEST MODE FOR CARRYING OUT THE INVENTION

[0011] The preferred examples of the hydantoin compound which
is one of the main components of the electrolytic stripping
agent for silver in accordance with the present invention
include hydantoin, 5,5-dimethylhydantoin, 5,5~
dimethylhydantoin-3-hydroxymethyl, and alantoin which are
represented by the following chemical formulas, or their salts.

The preferred salts are sodium salts and potassium salts.




Chem cal fornulas of asparagic acid and glutam c acid
are shown below. The preferred salts are sodiumsalts
and potassium salts. NH2 NH2 HOOC- CH2- 6H COON

HOOC- CHZ CHZ 6H COON Asparagic acid utamc acid 1'
5 [0014] The concentration range thereof in the bath
is 1to 500 g/L, preferably, 5 to 200 g/L. If the
concentration is too low, the stripping capacity on
the side surface and the effect of suppressing the

gl oss increase tand unevenness of the silver surface
of the necess portions are | dwgC.Joo hitgh a
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prevent i ageM , an epoxy bl eed- oyy” @fenting
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with the h %%é%%% i nvention. ATy “oP FHEYASY RN pH
buffers, surfactants, copper discoloration preventing
agents, and epoxy bl eed-out preventing agents can be
used. [0016] Electrolytic stripping of silver is
conducted by using the aforesaid stripping agent

under H presdhi bed conditions. The pH of the
stripping i's adjusted\Mtrnggu ffer, Hor
exanpu$ i_nmetal hydroxidé suc | um
hydr oxi*de o ine earth metal hydrpxidey so

t hat the | ess than 7, prefe ablé>ﬁ===0
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and a selective stripping ability is poor. On the
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e ectr51§1|c 'stripping agent prepared in the
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which is one of the main components of the electrolytic
stripping agent for silver in accordance with the present
invention include monoaminodicarboxylic acids, and asparagic
acid, glutamic acid or salts thereof are especially preferred.
Chemical formulas of asparagic acid and glutamic acid are shown
below. The preferred salts are sodium salts and potassium
salts.

NH, NH,
HOOC~CH,~EH-COOH HOOC~CH,~CH,~CH-COOH

Asparagic acid Glutamic acid




3!. 6 electrolysis is conducted by using the
treatnent object as an anode. No specific limtation
is placed on the cathode, hut stainless steel is
typically used. The current density is 0.1 to 50
AldnR2, preferably 0.5 to 20 A/dnR2, based on the
surface area of silver which is to be stripped. It is
undesirable that the current density be too | ow,
because the stripping rate becones |low. On the other
hand, if the current density is too high, the
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[0017] The stripping objects for the application of the
present invention include silver films obtained by silver
plating or soldering on a variety of metal base substrates such
as copper, copper alloys, iron-nickel alloys such as 42 alloy,
stainless steel, and nickel alloys.
[0018] The treatment object having a silver film formed on
the surface thereof is immersed in a bath of the electrolytic

stripping agent prepared in the above-described manner and




[0021] Stripping baths with conpositions shown in
Tables 1-1, 1-2, and 1-3 were prepared. 28-pin
SOP-type lead franmes in whch a copper alloy
substrate was plated over the entire surface with
copper by strike plating to a thickness of 0.05 ,um
and spot plated with silver to a thickness of 5,(.[m
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[0099]J NWher-L'-~pa>rtN o(% che I\g:gl\cr)eg pfa’z:;,r?gofllm, which is the
treatment object, is stripped with the stripping agent bath,
the silver plating film on the necessary portions that should
not be stripped is masked or a method of locally immersing only
the portions which are to be stripped can be used. Furthermore,
when the silver plating film on the necessary portions is
sufficiently thick and may be stripped to the same degree as
the unnecessary portions that are to be stripped, the entire
treatment object may be immersed. Furthermore, when a lead
frame is the treatment object, the necessary portions such as
pads and leads have a large thickness of the silver plating £film,
whereas the unnecessary portions such as lead side surface have
a small thickness of the silver plating £film. Therefore, only
the silver film plated on the unnecessary portions can be
stripped even if the electrolytic stripping is conducted
directly without masking the silver filmplated on the necessary

portions.
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greater detail based on the examples thereof.
Examples 1 through 8 and Comparative Examples 1 through 3
[0021] Stripping baths with compositions shown in Tables 1-1,
1-2, and 1-3 were prepared. 28-pin SOP-type lead frames in
which a copper alloy substrate was plated over the entire
surface with copper by strike plating to a thickness of 0.05
Mm and spot plated with silver to a thickness of 54m was used
as samples. The samples were immersed in the aforesaid
stripping baths and electrolytic stripping was conducted under
the stripping conditions shown in Tables 1-1, 1-2, and 1-3.
[0022] The samples after stripping were evaluated as follows.
Silver surface appearance and substrate surface appearance
[0023] Unevenness and defects were observed visually and via
amicroscope (x50). The samples without unevenness and defects
were considered as good.
Silver surface gloss
[0024] Measurements were conducted with a gloss meter
(Dainippon Screen, DM-400). The larger is the numerical value,
the higher is the gloss. The gloss of the silver surface before
the stripping was 0.40.
Silver stripping rate
[0025] The thickness of the silver plating film before and
after silver stripping was measured with a fluorescent X-ray
coating thickness gauge (Seiko Instruments Inc., SFT-3200) and
the silver stripping rate was calculated.
Side surface stripping capacity
[0026] The silver stripping state on the side surface was
observed under a microscope (x50). Samples in which silver was
stripped from the side surface were considered good.

The evaluation results are shown in Tables 1-1, 1-2, and

1-3.
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as lt?xeam%_n components has a long service life and high side
surface stripping capacity and makes it possible to suppress
the occurrence of unevenness or gloss increase on the silver

surface of the necessary portions after silver stripping.
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11 [0027] The el ectrol yeLxiMsri ppi ng agent for silver
in accordance with the present invention, which

corrPrl ses a q}1 t% und nd an am nocar.box

acid or a salt ther eofr"1 Frat hPROM SIF& fﬂﬁsg/ ver,
COMPWAES EoF i bﬁdﬁnt@lanmwcgmctla@d aswﬁmescm)@mmacm or
a %@@@h&i‘e@@day%mbin {0, D& g ép?ﬁdlnes and

occurrence of unevenness g 0ss’ i ncrease "o
CY%JrJrCQ/eE’OlWFa%éJ‘BYPQthecessary portions after silver
stripping. 12 CLAIMS 1. An electrolytic stripping
agent forrgél velec GRS 1 n9t§lgpgﬁ?t oé%'ex?@n%indsi‘ﬂger,
an am nocar boxylic aci'd or a sa hereof as the main
acceéﬁbﬁﬁeﬁP501é%@I&d|W@eﬁ?inth@saﬂhﬂocéybbkElpglyamﬂnes a

mon@QﬂEﬁHHQéargox%bfc eéé‘&&ro' ytic stripping agent for
| ver accor |ngtoc aim1, wherein the

am nocarboxylic acid is a nonoani nodi carboxylic acid.

The el ral i.ppi for silv
ac'?:or di ngﬁgéo %Il)aéltclr% fiytl% %rﬁﬁgg{é rél; eA ggrt hallver,
accand hng c d&ep onenins, Lhydan? pi whifhs- Ghmmﬁ%dwdaet aihe main

- di. et hy. n- 3- hydr o Iat0|nor
C?mé%ﬁ?%g%her eoﬂ&gggtcﬁ ﬂé hyda t%.‘ﬁ%&%%‘%%‘i%g Ny 2 3-
dimesipat bgd enteink 3 ghyd et emeichwll , erlasaldin blieéamf:satShéf@af
as %%oyccﬁ{nbcooxlyr{ Ic%m%%lu%dor %ll gségggglg acid, glutamic acid

or salts thereof as the aminocarboxylic acid or salt thereof.




