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A METHOD FOR PLATING A COMPONENT .

Field of Invention

5 The invention relates to the manufacture of leadframes for electronic devices.
Specifically the method relates to the process of plating selective silver onto the

leadframe.

Background

10
A leadframe is used to support and house a microelectronic device. The leadframe is
typically a molded plastic member, which has a layer of copper, copper alloy or silver
plated onto the member. It is characterized by being low cost, easy to assembly and
provides a support to protect the device and platform for an integrated circuit chip upon

15 which the device can be isolated from moisture.

Silver plating is applied using a fixture known as a mechanical mask. The silver
solution channels from the bath into the mechanical mask using a pump and finally the
solution flows to the dedicated area to be plated on the leadframes.

20
With a rectifier and an electrical contact to the leadframes, the leadframe will be plated
to the thickness required. Currently, the market demands the area to be plated onto the
leadframes be tighter as compared with previous generations of leadframes. The

designated area to be plated, or have selective plating, has become almost too small to
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fit with the tolerances of the mechanical mask. For an example the selective plating area
for the current market requires less than 0.1mm compared with 0.375mm frequently
used in the past. With this type of demand the use of laminated dry film technology is
used compare to mechanical mask to control the accuracy of plating within 0.025mm

tolerance.

This is further demonstrated for the manufacture of connector pins. At a time when the
world prices for precious metals were relatively low, it was common to merely plate the
entire connector pin. As prices slowly grew, the practice didn’t change, and no

significant alternatives exist.

With current precious metal prices at historical highs, including gold, it would be

advantageous if a method of reducing gold were available.

Summary of Invention

In a first aspect the invention provides a method for selectively plating a connector pin,
the method comprising the steps of: providing said connector pin; applying a layer of a
barrier metal to said connector pin; applying a photo-resist material to said connector
pin, then; selectively exposing a portion of the photo-resist material so as to impart a
pattern on the exposed portion; removing unexposed photo-resist material; applying a
layer of precious metal to the connector pin such that said gold layer is applied to the

exposed portion only.



5The invention relates to the manufacture of |eadfranmes for electronic
devices. Specifically the nethod relates to the process of plating

.sel ective silver onto the | eadframe. Background 10 A | eadfi-ame is used to
support and house a m croel ectronic device. The |leadfrane is typically a
nol ded pl astic nmenber, which has a Iayﬁr of copper, copper alloy or silver
pl ated onto the nenber. It is characterized by being | ow cost, easy to
assenbly and provides a support to protect the device and platformfor an
integrated circuit chip upon 15which the device can be isolated from

nmoi sture. Silver plating is applied using a fixture known as a nechani cal
mask. Thelsa pecend gsneat therinvansian erevidesarmethed famhatingtadeadfemee divanetbed nask
using a punp and finally the solution flows to the dedicated area to be

pl at ed oncomprisirgdiersaapesf: p2OvitlihizRaid leaifitantfe; epplging aalty @lredaminaddn wont act to
the | eadframes, the leadframe will be plated to the thickness required.

Current |y saill RdFBMEEx pdGHRBAIE 1dadGraRie®D ab & Rhak AligRgOR Qid &8 fiigadf ranes be
tighter as conpared with previous generations of |eadfranes. The desi gnated
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metallic plating is less than the thickness of the dry film lamination.

The ability to selectively control the precious metal layer on the connector pin provides
significant advantage over the prior art approach of merely flooding the pin with

10  precious metal.

When referring to precious metals, these may include gold, platinum, silver and
palladium, with gold being a particularly important example. Firstly, the cost of gold
has risen so dramatically during the period of 2000 to 2010, that it is no longer
15  economically viable to use such inefficient methods. Secondly, the selective plating
process may also permit a precise control over thickness and width of the gold coating,
'S0 as to provide an event coating and hence better connectivity, at the regions on the
connector pins that require such improvement. For instance, a gold flooding method
may yield a thickness of 100 microns in some portions, as the lack of thickness control
20  requires a thick coating to ensure all parts of the pin have a minimum required thickness.
By contrast, a selective process according to the present invention may yield a

consistent thickness of 5 microns with potential cost savings up to 50%.



2 fit wwth the tolerances of the mechani cal mask. For an exanple the
selective plating area for the current market requires less than 0.1lmm
.conpared with 0.375mm frequently used in the past. Wth this type of denand
the use of lamnated dry filmtechnol ogy is used conpare to mechani cal mask
to control the accuracy of plating within 0.025nm 5tol erance. This is
further dennnstrated for the manufacture of connector pins. At a tine when

the world B L % Ere0|ous netaI% e relatlvel low, it was commbn to
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advant ageous if a method of reducing gold were avail able. 15 Sunmary of
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sel ectively plating a connector pin, the method conprising the steps of:

provi di ng pagi ddp&< MRCleqiirdd thickasRlonithdldéidxrefibn a TRRMdeéverRIlaly b sai d
connector pin; applying a photo-resist material to said connector 20 pin,

then; selgehi qi€ le%h@d‘?ﬁ&:’n’ﬂgr @03985&”(%9 b8 latcgé3 %858 InSik éﬁos@@bﬁ{ fo¥ett&0 @s to

inpart a pattern on e expose pOI’tI (0] renovin unexpose phot o-r esi st
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aspect, the inventiaon provides a nmethod for plating a | eadfrane, the nethod
conpri si n§rensey SR thsiprodichyi di ng sai d | eadframe: applying a dry film
| am nation to said | eadframe; exposing said | eadfrane so as to inpart an
image to said dry film bapplying a netallic plating to said exposed i mage
such that the thickness of said

The selective process may also allow highly detailed images to be imparted on the pins,

10  which may be used for quality control, determining origin of the part or branding.
Brief Description of Drawings

It will be convenient to further describe the present invention with respect to the

15  accompanying drawings that illustrate possible arrangements of the invention. Other
arrangements of the invention are possible, and consequently the particularity of the
accompanying drawings is not to be understood as superseding the generality of the

preceding description of the invention.
20  Figure 1 is a flow chart of a plating process according top one aspect of the invention;

Figure 2 is a flow chart of a plating process according to a second aspect of the

invention.



metallic plating is less than the thickness of the dry filmlam nation. The
ability to selectively control the precious netal |ayer on the connector
.pin provides significant advantage over the prior art approach of nerely
flooding the pin with 10precious netal. \Wien referring to precious netals,
these may include gold, platinum silver and palladium wth gold being a
particularly inportant exanple. Firstly, the cost of gold has risen so
dranaticatg¥.G33}ng.tpe period of 2000 to 2010, that it is no |onger
15economi CAMWOHEBT'BYPR use such inefficient nethods. Secondly, the
selective plating process may al so permt a precise control over thickness
and width of the gold coating, so as to provide an event coating and hence
better connectivity, at the regions on the connector pins that require such
i mpr ovenehtgurébshawrsa fime eharh fgchelplatiopdf atpadfraodcopading tebue embddimratess of
100 microns in some portions, as the |ack of thickness control 20requires a
thi ck coabf g pr&epnaudioal | parts of the pin have a mnimumrequired
t hi ckness. By contrast, a selective process according to the present
invention may yield a consistent thickness of 5 microns with potential cost
savings up to 50% 4 Further, the selective process is repeatable. Should
an end us 1.Sh.t. . LSt I I | &tz ng, .. L
G or ent RPLAESS G FRIAS ARl MES TR Rp S el ¥ B ndiin 0 o g
to the present invention may allow for nultiple passes, so that each pass
deposits the required thickness on the designated region. This may even
allow for 5a unique etched pattern or "bar code" to be placed precisely on
t he choselopthg exposyes stage bribrlsediramearhielymey be made ofrpennsner eapRer Y- been
devel oped to protect the Intellectual Property (I1P) of the product.

is loaded into a pre-clean process 10. This process basically uses an acid spray cleaner

10  to remove chromate and other anti-tarnish coatings from the copper surfaces prior to a
photo-resist application. The copper material is then transferred to dry film lamination
process 15. Here, a negative dry film is used which is a type of photo-resist in which the

portion of the photo-resist that is exposed to light becomes insoluble to the photo-resist

developer.

15
After the lamination process 15, the laminated dry film will be transferred to exposure
machine 20 where the area to be plated will be exposed using collimated light and a
film/glass artwork. This process 20 may be performed in a cleanroom environment to
get a good quality of exposure.

20

After exposure, the leadframe is then transferred to the plating stage 25, whereby the
copper material will be developed 30 using a developer machine. The unexposed
portion on the laminated copper will be dissolved and the space is open up for the

plating. The tolerance of this method allows developing of an area less than 1 mm.



The sel ective process may al so allow highly detailed i nages to be inparted
on the pins, 10which may be used for quality control, determ ning origin of
the part or branding. Brief Description of Drawings It will be conveni ent
to further describe the present invention with respect to the 15
acconpanyi ng drawi ngs that illustrate possible arrangenments of the

i nvention. Qher arrangenents of the invention are possible, and
consequently the particularity of the acco nyi raw n i ot o be
Cinder ot oodkrdghb Akt ine 58 beitiie By SET o SR, ek ARbed of
the invention. 20Figure 1 is a flow.chart of a plating process according
top one a§?i§’@flsdheft%’éd‘?%t\?é‘rﬂlfltéﬂ%mﬁ?}g’ﬂﬁ%o'z is aflowchart of a plating
process according to a second aspect of the invention. 5 Detailed
Description Figure 1 shows a flow chart for the plating of a |eadfrane
according to one enbodi nent of the present invention. 5 The process is

di vi ded i Rbotht RO &t bNE bilvdr pURs] lehd fupespieeedmemt inbpplipddy Bing ®idhi ng
80. For the exposure stage 5, the |eadfranme, which nay be nade of copper or
coppers al Loy immsrsiRaadh ¢ Qhfe 35 L35 LERuPIRGRShratdn [BHdif PpRARSSTHRAS! cal |y
uses an acid spray cleaner 10 to renove chromate and other anti-tarnish
coatings fr.qmnth 0 r f | Or {0 i ication. The
copper napggﬁg%sﬁgﬁ E@ﬁl?ggﬁéﬁéSrgﬁgéﬁ Egg??fﬁ?%@%é%ﬁﬁ@%ﬂggﬁ%cess 15.
Here, a negative dry filmis used which is a type of photo-resist in which
the portion of the photo-resist that is exposed to |light becones insoluble

to the photo-resist developer. 15 ‘ ) _ . o
A thinner dry film thickness applied with a thicker silver plating thickness will give a

'mushroom' effect to the silver plating finishing. The dry film thickness must always be
10 thicker than the silver plating thickness requirement. The plating process uses a rectifier

and a contact to get the copper plated. The copper basically will be fully immersed in a

floodcell but the overall copper will not be plated but only the developed area will be

plated. The rest of the surface are still covered with dry film.

15 In an alternative embodiment, the process is adapted to provide nickel, palladium and

gold plating instead of silver.

Nickel is added as a barrier layer prior to the application of gold, to prevent the
migration of copper into the gold layer. A process for roughening the nickel for better
20  adhesion between the palladium and nickel, is then applied. Similar to nickel, the

palladium layer further prevents migration of the copper through to the gold layer.

Whilst the electrical conductivity of silver is very high, that of gold is superior.

However, the migration issues of copper through to the gold layer require the



After the |am nation process 15, the lamnated dry filmwll be transferred
to exposure nmachine 20 where the area to be plated will be exposed using
.collimated light and a film glass artwork. This process 20 may be perforned
in a cleanroom environnment to get a good quality of exposure. 20 After
exposure, the leadframe is then transferred to the plating stage 25,

wher eby the copper material will be developed 30 using a devel oper machine.

The unexposed porti on 0 [ er wll be ol v and the
space " Samerts lfets AlniskEhand GeiEm, EERShe B S o BE i ARk,
developlng of an area Iess than 1 mm 6 Accordingly, selective platlng can
be done t ButiBgEasipECcompIRELY-denand. The devel oped copper is then |oaded to a
pl ati ng machi ne 50. For the enbodiment of a silver plated | ead frane,

pretreatnment is applied by using acid, 5anti imersion and Ag strike 35,
40, 45 as a surface preparation for silver plating. The thickness of dry

fil m usedAifer thekmingaStk, @ktrippir@&irodesgy 69tk dpptied Mhingis @RothBick g3l aréd Wiere £hd hi nner
dry f|In1th|ckness applied with a thicker silver plating thickness will

give nyégzzrs%@me stﬁfv&eﬁgtea Qif1 e cRhhHeLd Y @éﬁgenﬁblﬂg SRicags. Wifudfhg film

thlckness nust al ways be 10t hi cker than the silver plating thickness

requir emaglﬁver n%q@ @%c&g SRR I%%lglil F@geﬁ ?Fllﬁe%:);aft(%(fgan%%%r&(e% moas%all%:ﬁo Oget the

copper plated opper~basi ¢ nnerse ina odcel
but the overall cop Eer will not be p g}gﬂf onI develo ed area will

be pl at edhiphieayeet ‘PaSFﬁemgwqa%expgﬁ ]c'ft?\ﬁéFlgEP feq{ R film 15In an

al ternative enbodi nent, the Eéocess is adapted to provide nickel, palladium
and gol d prsiemerg ang shesefaresfppbyiing gfver stripper to chamfer the edges by using

chemicals is essential.

10
After this process the post treatment applied using acid 65 and anti tarnish 70. The dry
film on the copper will be removed using resist stripper 60 and only the plated silver
will remain on the copper surface. The copper material now will be transferred back to
pre-clean to prepare for the etching process 80. Again the process pre-clean 85 is

15  applied to prepare the material for dry film lamination 90. After being laminated 90, the
copper will be processed in an exposure station 95. A target mark is applied on the
artwork, to ensure the plated area is positioned consistent with the leadframe design of
the artwork. This is a key factor because the accuracy called for the positioning is
precision. Any mismatch, the final etched leadframe will be half plated or is not plated

20  atall.

After the exposure 95, the copper will be transferred to a developer station to develop
out all the unexposed dry film during exposure. After that, the copper will go through

etching process 100. The etching process will etch out the exposed copper after the



Ni ckel is added as a barrier layer prior to the application of gold, to
prevent the mgration of copper into the gold |ayer. A process for
.roughening the nickel for better 20adhesi on between the palladi um and
nickel, is then applied. Simlar to nickel, the palladiumlayer further
prevents migration of the copper through to the gold layer. Wilst the
el ectrical conductivity of silver is very high, that of gold is superior.

However, the ration sues of copper.. t ro h tot ol equire
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of the leadfi-anme, but increasing conplexity. After the plating 50, a

stri ppi ngPISEEASOPESE Whick gk te e dFle%legllld%ﬂ?ﬁéble R%lewl%a%@ﬁ@ willdbesedges
of the silver plated will be chanfered by using stripping process. Wthout

t he si | ven highrpgeabilitptiac dsstimbpieds of oogfer @dljead op irsthk piay pbatiedarcdan be
broken into smaller chips |eaving the base copper to be exposed. This w |

be seri ousinfiethespray Predbiite CTIR IR SRfént HEthefhmeappéryichicide¢lse &t I i pper
to chanfer the edges by using chemcals is essential. 10 After this process

the post BE&i@ta\’,EV?FcflalafﬂHhh&ﬂwH h 39l thﬁse?%tcﬁ!?‘rhe Eﬁg%ﬁﬂ%% sTJ&‘ﬂ dry film

on t he copper be reane using re strlpper 0 ‘an e pl at ed
silver w remain on the c e fac cap mat er i nom/mﬁll be
transferrb@hﬂggﬁtﬂglﬁwgngfgqﬂgf%'é E?Wg §§gﬁﬁﬂﬂafﬁgbe§§'80 Agai n
the process pre clean 85 is 15appI|ed to pre are the material for dry film
| ani nat i oRie§es ofopReT T thy JolHoRaBE 45198 2 PURW @65‘6@?“%41 jpe Béclﬁfid%tééé%d in an
exposure station 95. A target nmark is applied on the artwork, to ensure the
pl at ed ar ehipisspgrator andihe prewwssifsepaation Wil take place dffres theat d@s&iogniomfist he
artwork. This is a key factor because the accuracy called for the
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hal f plated or is not plated
10 process basically, the solution sprayed onto a mesh with opening as small as 20 micron,
the copper size which is more than 20 micron will be separated and channel to a basket
and the solution flows back to the etchant tank. After etching the material will go
through the dry film stripping process. At this stage the dry film on the copper surface
will be removed and normally there will be an oxidation layer sits on the copper. This
15  oxidation removed using an acid treatment and finally the leadframes will be coated
with an anti tarnish to prevent any oxidation on the surface. The base copper already

turn into plated and etched leadframe and the above process can be catered for the

minimum area for plating process which market calls for.

20  Figure 2 shows a flow diagram for the selective plating process of a connector pin

according to one aspect of the present invention.

The process involves 3 broad stages being electro deposition 140, exposure 210 and

developing 220.



20at all. After the exposure 95, the copper will be transferred to a

devel oper station to develop out all the unexposed dry filmduring
.exposure. After that, the copper will go through etching process 100. The
etching process will etch out the exposed copper after the 8 devel oping
process. All the etched copper will digsolve in the etchant itself, however
t he pi eces of copper which stick to thé dry filmwll not be able to

di ssolve and there will be a high possibility that this tiny pieces of
copper will end up in the spray nozzles and limt the spray pressure. The
filtration systemof the etching is very critical because it 5needs a

speci al f The Fefriceter RiFs 8RAGTEC 8 Pri-Beatment osesp af elegro cleaHag and #etivapert at or
basically built using titaniumnmaterial to stand the acid base etchant and
it separai4s 1t5hel 35, sy aplogemevodil emppadationomm thh surdadeutfitionconByctossoay ta punp
the etchant will be sucked into the chip separator and the process of

separ at i ofacMthte shigdeguddt plafing Slecper that the solution is released to the bath
the spray nozzles are protected fromthe chips. The separati on 10process
basically, the solution sprayed onto a nmesh with opening as small as 20

m cron, the copper size which is nore than 20 mcron wll be separated and
channel tq a basket an he solut.ion flo back to the.etchant k. After
ctoni ng « AL RRPEF g Pl BEa Rt dbgRbnd T PErraR A i ERhe BT o
this stage the dry filmon the copper surface will be renpved and nornmally
there wi | Fhegunghidisiaghieyshoy lé%?rsgligttée B ik Adlogd Gpl and pughiisg e fat | on
renoved using an acid treatnent and finally the | eadframes wll be coated
wi th an arectificmaddinga nickglpdate lyeminythopind dihicanckghadthas sbarfigtlayerthe base
copper already turn into plated and etched | eadf rame and the above process
can be capsivent dopperthgravioniinonhagad 14yer opthatcbmgecpr piresiichhioe nseacket cal | s
for. 20Figure 2 shows a flow diagramfor the selective plating process of a

connegg or yRiyibe of a copper or a copper-alloy material. In particular the nickel barrier layer

helps to improve the oxidation resistance of the base material.

Next, a selective tin layer 165 is applied over the nickel bearer layer. The tin acts to
improve electrical conductivity and is placed only in the areas required to achieve better
15  contact and conductivity. The selective nature of the placement of the tin layer is

achieved through dipping rather than immersing the pins into the flood cell.

It is important to note that by using the electro deposit process for placing the gold layer,
it is necessary to have the bearer layer placed prior to the electro deposit process. It will
20  be appreciated that, whilst this method makes reference to gold, it may be applicable to

a range of precious metals including silver, palladium and platinum.

As a pre-treatment for the electro deposit (ED) process, a solution of photo-resist, or ED,

material is applied to the connector pin purely as a means of wetting the pin. The pins



according to one aspect of the present invention. The process involves 3
broad stages being el ectro deposition 140, exposure 210 and devel opi ng 220.
.9 The’ connector pins undergo a pre-treatnent process of electro cleaning
and. activation 145, 150, 155, so as to renove oil and oxidation on the
surface of the connector so as to faci|jtate subsequent plating steps. 5 An
i_nportant aspect of the present invention is the placement of a nickel

pl ati ng 160 on the his is chleve I, MYer si t he fl ood
Pell ' and o By ERdo %%fﬂof SGPSEaN Ad? ahieoket tmieralet BHE ¢ ha pi n.
The nickel acts as a barrier Yer t o prevent copper nlgratlon into the

gol d | ayefoasingt F{éeeaﬁmbﬁw}bﬁe Wh\ilblﬁtlom ay they passibrough givgfeqse dspost copper
or a copper-alloy material. In particular the nickel barrier layer helps to
i nprove t hathoxiasiat ieorve bebidtafrom thé codtinglhad chusarevidial an Nest coad Bwl ect i ve
tin layer 165 is applied over the nickel bearer layer. The tin acts to

i mprove eb@ﬁmglls:%ipl&@@g%&sl i 4 Yoledpd acsPihacoskimdel] withih e deaasdepesivi red to
achi eve better ont act an conductivity. The selective nature of the
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i mrer si ng t he plns intothe flood cel I't |s |nportant to note t hat by

using the glectr X0] Ia the 0, e IS
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process. It will 2Qbe appreciated that, whil IS nethod makes reference
to gold, Pﬁmﬁﬁyeﬂéﬂ§ﬁﬁﬂpéﬁﬁ$%“FB“QfF@ﬁﬁ@yﬁﬁogﬂﬁdW%ﬂé nmetal s incl udi ng
silver, palladiumand plati num

On losing their charge, the micelles become unstable and tend to coagulate and it is the
10 coagulation that forms the coating on the cathode. Further application of voltage makes
the coating more compact and driving out water and occluded irons by electro osmosis

under a process known as coalescence.

Ongoing micelle deposition results in a decreasing current flow leading to the formation
15  of an organic uncharged film and essentially insulating the conductive surface from

further deposition. The film is therefore self-limiting in nature.

As the micelles migrate toward the cathode, the counter ions migrate in the opposite
direction to the anode.

20
The electro deposit photo-resist process is an aqueous based positive tone of photo-

resist emulsion.



As a pre-treatnment for the electro deposit (ED) process, a solution of
photo-resist, or ED, material is applied to the connector pin purely as a
.neans of wetting the pin. The pins 10 are then transferred to the electro
deposit bath 175 whereupon the pins receive a full coating. The pins nmay be
subject to vibration as they pass throyph the el ectro deposit bath so as to
renove bubbles fromthe coating and thus providing an even coat. The

coating i I'ied hy passi a.voltage across the coati cell within the
electro dEB@Q ?géﬁ%fﬁ?‘¢%§P?ﬁWéW9“bﬁﬁ b%@“ﬂ%éE?P@§ﬂﬁWé?éF%“ﬁBmards t he

cat hode whereby the positive charge on the mcelles is neutralized by

hydr oxi dep¢mmsaomptaggsn S0hb85H 40 RS orisgesay phoiateresist emulsiondhetiede as a
result of electrolysis of the water. On losing their charge, the mcelles
beconme unstigiated tarict dadde bat keagtkbadlescaddThé pérmetitien stfpes aagydist pedinitt hat
forms the coating on the cathode. Further application of voltage nakes the

coating nﬂﬁﬁe&@@@ﬁ@ﬁoﬁ@@gﬂ&b%&ﬂﬂ\ﬂMEhﬂ@&%%eﬂﬁﬂﬁ&?ﬁb&ﬂﬁ@ﬁhﬁﬂ@ﬁw@ﬂmﬁ|eCtFO
osnosi s under a process known as coal escence. Ongoi ng m cel l e deposition

resul ts iﬂnﬁhgpﬁﬁggsing current flow leading to the formati on 150f an
organi ¢ uncharged filmand essentially insulating the conductive surface
fromfurther deposition. The filmis therefore self-limting in nature. As
the mcelles mgrate toward the cathode, the counter ions mgrate in the
opposite direction to the anode. 20 The el ectro deposit photo-resist

1

process i ¢ 9A-cqgfie disd pakeh! Powhichysused fe Pesvemins it paisstickipg fagetivr 11
during the exposure stage 210 with the top coat having the effect of freezing the photo-
resist coating in place and so reduce pullback from coated edges which may

10 subsequently lead to undermining the eventual gold plating.

In essence, the top coat is an aqueous non-toxic cellulose material designed to improve
the handling properties of the coated parts particularly during the subsequent drying 195
and cooling 200 stages. The cooled and dried coated pins are then loaded 205 to the

15  exposure stage.

Next, the UV exposure stage 210 commences. It is during this stage that the benefits of
selective plating are first provided. By selecting the image or pattern of the exposure,
the degree to which the gold plating will be applied to the pins is determined. Whereas

20  the prior art merely floods the pin with gold plating, and so no control over thickness.
the selective control the process of the present invention not only provides accurate

control of the gold plating later, but also over the thickness of that layer.



Fol l owi ng the placenent of the photo-resist coating, the pins then go

t hrough perneation stages 180, 185, so as to rinse away the photo-resist
emul sion that has migrated to the cathode but has not coal esced. The
perneation stages nmay al so permt the reclamation of the photo-resist which
may be extracted fromthe rinsing medin Sthrough filters. A top-coat is
then applied 190 which is used to prevent or Iimt parts sticking together
during the expgosure stage 210, with the top coat having the effect . of
freczing DHEMBA GoPEUF ook ol I Br 200oRrarss s feae bl B TP om

coat ed edges which may 10subsequently Igad Lghundernining éhe ventual gold
pl ating. Mhordsstericeommgdate gy cagagrs pemprd gpbwiblie the reinseee- Basirallvgs e

mat eri al designed to inprove the handling properties of the coated parts
parti cul ablapk duwiorigwitheutsmp petierens aphligd agd bPBsiagd colbimatergigddheUdges. The
cool ed and dried coated pins are then | oaded 205 to the 15exposure stage.
Next, t heli%M xfesullonsl egefe 18 aRIEAes and bottcin diithe kRgatbdbkasBrdeinghat t he
benefits of selective plating are first provided. By selecting the image or

patters of, Line,EXHASHES chhted HaBE 88e bPHAIE Wil PEARsEl Mltahd g anli! | be

applied to the pins Is determned. Whereas 20the prior art nerely floods

ppl i ed 16'the pins 1S . . .
cont Fol ¢ Rt R ok BR e AR RN R B A% MG ol SRR G BROTC

control of the gol | at.i.ng. | ater, t al so over.the thickne of that
Cayer eyl neauolint Bropd boSnsiRer dtshe SFtiot PG ass of ¢ he
exposure is contactless in order to accommobdate the carriers_stanped or
buil d i n rémovedring chaopis wikdsireadyl for tetsplgeikveanating: Naw thequrs wHlbpeaiegrn i s
applied and by using a collimated light, the UV light source will only

transf er threugineickyl atvdtiop imndiebat teormvefiny hmsiduestefidbnahesurfddy ofitieng 5so al |
the ED material coated at the side of the pin wll be exposed but the top

and bopt oAeeGtediirtd. Wik the s @xRes atbledibenp! e ﬁmsrwiu deGodde@@ethet 0 the
devel opi ng phase 220, the unexposed area which is the top and bottom

surface of - fn wll be renoved and the pin wll be ready for the
seIectivec%f%§?ﬁgg&§€%?%he pins will be going

The pins will be totally immersed in the floodcell of the gold plating 245 but the plating
will only take place on the top and bottom of the pins because the ED material is coated
15  at the side of the pins. And then all the plated pins will go the next step of resist
stripping process where the coat is removed from the surface of the pins. Resist
stripping is an aqueous, organic acid base liquid which, when diluted with water is used
to remove the ED coated resist. After the stripping process 250, acid is used to remove
the oxidation layer on the surface. Finally anti tarnish 260 will be applied to protect the
20  connector pin surface. The connector pins at this stage is selective gold finishing on the

top and bottom of the pins.



t hrough nickel activation in order to renove any residues |left on the
surface of the 10devel oped area. When the surfaced is cleaned up, the pins
W ||l be | oaded to the devel opi ng stage 220. The pins will be totally
imrersed in the floodcell of the gold plating 245 but the plating will only
take place on the top and bottom of thﬁ%pins because the ED material is
coated 15at the side of the pins. And then all the plated pins will go the
next step ?t resi st stripping process where the coat is renmoved fromthe
surface of 1P pins. Resist stripping i s an aqueous, organic acid base

l'i quid which, when diluted wwth water is used to renove the ED coated
resist. After the stripping process 250, acid is used to renove the

oxi dation | ayer on the surface. Finally anti tarnish 260 will be applied to
prot ect the 120aonehod for spienti sy plateg a Thenecwn peg tlermethpd camptifingthst age i s
selective gold finishing on the top and bottomof the pins. 13 Cainms 1. A
nmet hod for sel eepdyfel y plating a connector pin, the nmethod conprising the
steps of: 5 providing said connector pin,;

5

providing said connector pin;
applying a layer of a barrier metal to said connector pin;
applying a photo-resist material to said connector pin, then
selectively exposing a portion of the photo-resist material so as to impart a

10 pattern on the exposed portion;
removing unexposed photo-resist material;
applying a layer of precious metal to the connector pin such that said precious

metal layer is applied to the exposed portion only.

15

N

The method according to claim 1, wherein the barrier metal includes nickel.

3. The method according to claim 1 or 2, wherein the precious metal is any one of:

gold, platinum, silver and palladium.

20 4. The method according to claim 2, wherein the barrier metal includes tin, such
that the applying step includes the steps of applying a layer of nickel and then

applying a layer of tin.



applying a layer of a barrier netal to said connector pin; applying a
photo-resist material to said connector pin, then sel ectively
.exposing a portion of the photo-resist material so as to inpart a 1lOpattern
on the exposed portion; renoving unexposed photo-resist material; applying
a layer of precious netal to the connegfor pin such that said precious
nmetal layer is applied to the exposed portion only. 152. The net hod

éccording to claimi1, wherein the barrier. netal, i ncl udes njckel. 3. The
mothod accords OE PETOHdERTIgo 35 QRerTHO d BEES RPN one of
gold, platinum silver and palladium 204. The nethod according, to claim 2,
wher ei n the baft MEngerenl of gald applied e the nogden ofithe PinHsed fsiclachiradt ep

i ncludes the steps of applying a | ayer of nickel and then applying a | ayer
of tin. 14 5. carmectmetyhod according to any one of clains 1 to 4, wherein
the pattern includes an arrangenent of gold applied to the portion of the
pin used for electrical connectivity. 56. The nethod according to any one
of clains 1 to 4, wherein the pattern includes an arrangenent so as to

i mparts i nf Ordmtl"hgﬂleﬁﬂdaa@_cﬁgﬁfgrtg%ﬁy one offclaifdi€&l e M@reﬁpﬁgﬁﬂit&ﬂ ihQu&dsai m 6,
wherein the information includes any one or a conbination of pin

et acturer . IR AGHU] 1918 Spal S Rlon 308 SscRI¥ST o2l 10Proper i es of

7. The method according to claim 6, wherein the information includes any one or a
combination of pin manufacturer, manufacturing date, material and/or physical

10 properties of the gold plating.

8. A method for plating a leadframe, the method comprising the steps of:
providing said leadframe;
applying a dry film lamination to said leadframe;
15 exposing said leadframe so as to impart an image to said dry film
applying a metallic plating to said exposed image such that the thickness of said

metallic plating is less than the thickness of the dry film lamination.

9. The method according to claim 8, further including the steps, after the metallic
20 plating step, of placing target marks on said lead frame and then exposing the
leadframe, such that the target marks ensure alignment of the leadframe during

the exposing step.



8. A nethod for plating a | eadfranme, the nethod conprising the steps of:
providing said | eadframe; applying a dry filmlamnation to said |eadfrane;
15exposing said | eadframe so as to inpart an inmage to said dry film
applying a netallic plating to said exposed i mage such that the thickness
of said netallic plating is |less than 1?e t hi ckness of the dry film

| am nat i on. 9. The nethod according to claim@8, further including the

steps, after_ .t netal |ic 20platjng step, qgf placjng,target ks on said
ean Frane 0 ERE R AR R At are s ST e s pPERE A ko
ensure alignnment of the |eadfranme during the_exposing step. 15 10. The

net hod accor di Aty e lapupation ferm the leadfranes andrfelfarmigrichantdogempye &y fdichi ng
the dry filmlamnation fromthe |eadframe and filtering etchant to renove
dry filmparti patisles511. The nmet hod according to any one of claims 8 to 10,
wherein the netallic plating is silver and further including the step,
after the netallic plating step, of chanfering an edge of said plating. 10
15 '

5 11. The method according to any one of claims 8 to 10, wherein the metallic plating

is silver and further including the step, after the metallic plating step, of

chamfering an edge of said plating.

10

15



