‘LEADFRAME MANUFACTURE Fi el d of the Invention 5The invention relates to the
manuf acture of | eadfranmes for electronic devices. Specifically, the nethod
relates to the process leading to the attachnent of wres fr

~electronic device to the |eadfranme through bond wres. Backg \mm H““m““\“\

| eadf ranme i s used to support and house m croel ectroni c device

| eadframe is typically a nolded plastic nmenber, which h -

copper ted onto the nenber. It is characterlzed'
bypgelng I@%&REHAﬁ%%&§%§Q$é§égﬁgfy and provides a support top protect the
devi ce and pl atform upon which the device can be 15isol ated from noi sture.
On mounting the device to the | eadfrane, a water-proofing resin is applied
over the assenbly, formng a barrier against the intrusion of water. 20t
fol | ows t hi¥ieldnf/tlbdnyemticxt i on bet ween the package and the resin will |ead
to nmoisture entering the package along the del am nated interface, causing

damage to the device. It is therefore inperative that the resin and package
have a hi gh degree of bond to prevent such del am nati on

5 The invention relates to the manufacture of leadframes for electronic devices.
Specifically, the method relates to the process leading to the attachment of wires from

the electronic device to the leadframe through bond wires.

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 éharacterized by being low cost, easy to assembly and
provides a support top protect the device and platform upon which the device can be

15  isolated from moisture.

On mounting the device to the leadframe, a water-proofing resin is applied over the

assembly, forming a barrier against the intrusion of water.

20 It follows that any delamination between the package and the resin will lead to moisture
entering the package along the delaminated interface, causing damage to the device. It is
therefore imperative that the resin and package have a high degree of bond to prevent

~ such delamination.
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2 An-alloy of zinc and chromum (Zn/ Cr) has been devel oped which provides
superior bonding with the resin. Coormonly referred to as Adin A2 (or just
A2), a thin layer of the material is placed over the package to provide a
_ better surface upon which the resin can adhere, and so prevent

del am nation. 5 The layer is typically plated electrolytically, with the

t hi ckness of the A2 |ayer varying, but is typically less than 1 u. In

practice, it f ound t.hat t reater, the thickness.pf the A2 | ayer
the better Aéla%%giotg%ﬁlgfa n&ﬁgrogn elgrinr{zp}(;t/er ) ﬁ%sebﬁgglggéeg(.’pefd%c POV PR coat i ng
i S non-conduct.ive.and so. prevents, ar severely |imts the attachnent of the
wires thr ogﬁq‘fhﬂg Y ttgfh’ﬁ?é\na{:ﬂ?’é“ %@g‘g'ée,d tg&éﬁ)lés‘lé@rd‘éﬁt g o lggenf.  As
such, whilst essential for the adhesion of the resin layer, the prevention
of Wi re botimefenialdnplac¢theves themackagedo provide/ebeties surfiasicapon mduaht the rasin e
bondi ng regions, and so providing a noisture path to the device, or nust be
stri pped pramadhece, and so prenditmglamA@atibhst ri ppi ng i nvol ves the renoval of the
A2 | ayer plus under-cutting the |ayer of Silver plating. Under-cutting the
Silver plating is necessary to ensure that the A2 layer is conpletely
renmoved and make w re bondi ng possible on the sel ected areas. It follows

that a conmg{Qmse; ' I I S resin
20adhesi on, g?yﬁeﬁﬁ%&‘dl@fﬁé@g 5s ? &%Qﬂﬁf P}lltgﬁﬁ @l‘%@%tor%iﬂg%‘i\% gy}%h \e/;rgé1 & ayer
by h.aVI ng 'blt.lt ig%yptigllllr}]/ 183 tlg)glslshpfnepractice, it has been found that the greater the thickness

of the A2 layer, the better adhesion of the resin to the package.

10 However, the A2 coating is non-conductive and so prevents, or severely limits the
attachment of the wires through high temperature process, such as soldering or fusing.
As such, whilst essential for the adhesion of the resin layer, the prevention of wire
bonding means that either the A2 layer is masked from the wire bonding regions, and so
providing a moisture path to the device, or must be stripped prior to wire bonding. A2

15  stripping involves the removal of the A2 layer plus under-cutting the layer of Silver
plating. Under-cutting the Silver plating is necessary to ensure that the A2 layer is

completely removed and make wire bonding possible on the selected areas.
It follows that a compromise must be met between a high thickness A2 layer for resin
20 adhesion, or limiting the cost and difficulty in stripping the A2 layer by having it as thin

as possible.

Summary of Invention



Summary of Invention 3 In a first aspect, the invention provides a nethod
for processing netal plated | eadfranes, the nethod conprising the steps of:
pl'acing Zn/Cr alloy |ayer on said plated | eadf rames; nasking discrete
_portions of said | eadfranes, so as to expose wi re connectabl e portions;
simul taneously imrersing the |eadfranmessin an electrolytic fluid and
applying a current across said | eadfranes; and consequently stripping the

/ I | I d
el sor e T sbke M PR e PR PR Sn R S RRE PR o

a second el ectr tic toc ss t ha rever es t Iating f the zZn/Cr | ayer,
preferably Wneg CYRP r?FFé’é Rgd’ %FHF& Q?Dd aygr ampyait plafeddeadigmesy e
bondi ng at the de5|gnated portions. Basic EEscrlptlon of Drawings It wll
be conveni awsking disgretpgrtigessefrsaisd cadfeanms espeastto ienpasatwicnconnediale pprtions;t o t he
15 acconpanying drawi ngs that illustrate possible arrangenents of the

i nventi on. siGtuitaneaustyaingeereing shedtadfruendsnin antleottolstie fiptisaidipplyitdcurrent
consequently the particularity of the acconpanying drawings is not to be

under st 9od a&%sssééﬂﬁl'é&ﬁgdrﬁ'& hiecHRORIANY bt¥ippingtthe 7RI ¢8R ROnP®s WitdPt | on of
the invention. 20Figure 1 is a schematic view of the plating and stri pping

process aceQiflL-AdlRARNS, SRV TFRE aPlatbPiheli SHERE o 0¥ MddBBme. -

It follows that the invention provides for a second electrolytic process that reverses the
plating of the Zn/Cr layer, preferably A2, but only at unmasked portions and so

10  facilitating wire bonding at the designated portions.
Basic 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
arrangerﬁents 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 schematic view of the plating and stripping process according to one

embodiment of the present invention;



‘4 Figure 2A and 2B are SEM scans views of a leadfranme foll owi ng plating of
the A2 | ayer and the |eadframe followi ng stripping process of the A2 |ayer,
according to a further enbodi nent of the present invention; 5Figure 3 is a
. schematic elevation view of a stripping systemaccording to a further
enbodi nent of the present invention. Detgailed Description 10 Figure 1
illustrates the over-all schematic view of the plating and stripping

process 5. AN 10, the silv | a 25 1 s depasit

el coti vei 1t PR e aBsnf SRR e NS oT Bl B BB AT et 1 e
adhesi on of e.resin to the package, a coating of A2 40, 45 i pplied so
as to encaﬁg‘iﬂ A eefglbl?wglgggggy Tog¢ss gfhte‘%f?atyﬁre aF‘{é’é@i‘flgé(h%?“rg‘SPas to
15correspond to those areas that require to enhance adhesion. In the | ast
stage 20, embodiggat phihe pEBentdnymépar ed for the wire bonding stage. A mask
(not shown) is applied to the leadframe 30, so as to only expose those

portions of the |eadframe 30 that are intended to receive the wire bonding.
20 In the final stage 20, the leadframe is imersed in an electrolytic

fluid, posgidury3asa &he@stit tletdtion Vitworf @ktrippmglysieinl Rbyding thladudh&0.
Si mul t aneously, the |eadfrane has a current applied which, together with

the el ect ran%iii?ne@{ewtﬂ}ﬁ?gﬂsFﬁtqg\%tiﬂﬂ. electrolytic cell with the |eadfranme 30

acting as the ano eads to the unnasked areas being stripped of the

Detailed Description

10
Figure 1 illustrates the over-all schem'atic view of the plating and stripping process 5. At
the first stage 10, the silver layer 25 is deposited selectively on the copper leadframe 30.
In the next stage 15, to facilitate adhesion of the resin to the package, a coating of A2 40,
45 is applied so as to encapsulate at least a substantial part of the leadframe, so as to

15  correspond to those areas that require to enhance adhesion.

In the last stage 20, the leadframe 30 is prepared for the wire bonding stage. A mask
(not shown) is applied to the leadframe 30, so as to only expose those portiéns of the
leadframe 30 that are intended to receive the wire bonding.

20
In the final stage 20, the leadframe is immersed in an electrolytic fluid, possibly as a
result of a flow of the electrolytic fluid 50. Simultaneously, the leadframe has a current
applied which, together with the electrolytic fluid 50, forms an electroiytic cell wi-th the

leadframe 30 acting as the anode. This leads to the unmasked areas being stripped of the

4



5 A2: To ensure full renoval of the A2 layer, in a further enbodi nent, a
portion of the Ag-plating 25 may al so be renoved 55, such as approxi mately
10 to 20% of the full thickness of the plating thickness. The tine taken to
_conplete the stripping process, and so the tinme required to operate the

el ectrolytic cell may be in the range 3.0 to 9.0 5seconds. It will be
appreciated that the electrolytic cell wll operate until either the

| eadf | i d the flujd flow t h
carrent 1 A2t opsaaTe M EmSREP R A2dvi B bR et BAFER PLGE 1 ame
where the presence_ of "hooks" structure indicate the A2 Iayer while Figure

2B scan vi A RIAHE2Y may pla e rameved A5 sih asapRIoxBnately 19t 2P efghofull he A2

| ayer where only the silver layer is visible. Figure 3 illustrates the
schemat i ¢ thidwess ofitheplafing thi¢lpyessn ghs tiatei takend0 cofiptetobe sirippen precds,fandne 70
is indexed onto a stripping tool, which conprises a mask 85, a top sparger

pl ate 75 asdtte thed tequiraprrqperatPindtetectobtic Qalt ealyte iftrenhateslokead frame (3)
is positioned 15 on the stripping tool, pressure is applied to the nask 85

and | eaglf r g¢@ndQ i Wil fociRed BAKMAO BleRIroStiE CLIN Q1Y bh&Gatk itifeifRpalaes the
masked portions. A pressbar 65 with spongé 80 is applied at a
0
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i s punped through the bottom sparger plate 105 to nozzles 95 to the top
sparger plate 75 and finally to the nmask 85, and consequently, the unnmasked
portions of the_ | eadfranme 70 gpenings. The rectifier is then activated to
start the FIEE dh sealr vigyshows tmh@-pgtegtlﬁadp%@mg whersche presence gk ehaokate and
ends when the

structure indicate the A2 layer while Figure 2B scan view shows the leadframe surface

10  following stripping of the A2 layer where only the silver layer is visible.

Figure 3 illustrates the schematic view of the A2 stripping station 60. The A2-plated
lead frame 70 is indexed onto a stripping tool, which comprises a mask 85, a top sparger
plate 75 and a bottom sparger plate 105. Once the A2-plated lead frame (3) is positioned

15  on the stripping tool, pressure is applied to the mask 85 and leadframe 70 to ensure no
leakage of electrolytic fluid reaches the masked portions. A pressbar 65 with sponge 80
is applied at a pre-determined force (such as 3.5-5.5 bars) to the A2-plated leadframes

70 between the sponge 80 and the mask 85.

20 Then, the electrolytic fluid100 is pumped through the bottom sparger plate 105 to
nozzles 95 to the top sparger plate 75 and finally to the mask 85, and consequently, the
unmasked portions of the leadframe 70 openings. The rectifier is then activated to start

the flow of current for the A2 stripping process to take place and ends when the



6 stripping time is conpleted. After the stripping cycle is conpleted, the
A2-plated lead frame 70 will be indexed and the next cycl e begins. The
pressbar 65 is activated using conpressed air with pressure to achieve the

- 3.5-5.5 5bars. The sponge 80 | ocated bel ow the pressbar 65 has a hardness

of between 10-20 duro for good sealing, gand to ensure the uniformtransfer
of the applied pressure to the leadframe 70 and mask 85. At pressure bel ow

b fi t tial
Ceskage of “TRBT R fe*&? Affen iR SR Cﬁ%&fﬂ%ﬁﬁihef%ﬁ%t Sﬁ%fcﬁg to
] 5b t t n
Dressore | SagaD v@ﬁb&éﬁ@w BLS e hacle BN | fe apan wi |l be Short on

drastically, although the adhesive tape tests shows best result, which is
- to be discussed. The mask 85 surface is nmade of silicone rubber with a
har dness of between 60-75 duro 15and supported by a GLO material (glass
epoxy mat efThalplessbBné5 & @titvated yting chinpredseliCir wih presfeeltd avhieve e E545.9pi ng
tool at a flowrate of between 4.0-6.5 |li/sec to achieve the required
degree ®f pagmersion, and so formthe electrolytic cell within a flow ng
medi um Concentration is maintained at least 90 m/Ili while

The sponge 80 located below the pressbar 65 has a hardness of between 10-20 duro for
good sealing, and to ensure the uniform transfer of the applied pressure to the leadframe
70 and mask 85. At pressure below 3.5 bar, the sealing pressure is insufficient to
prevent to consequential leakage of the electrolytic fluid on the masked portions,

10 leading to moisture seepage points. Above 5.5 bar, practice has found the sealing
pressure is most effective but the mask (85) life span will be shorten drastically,

although the adhesive tape tests shows best result, which is to be discussed.

The mask 85 surface is made of silicone rubber with a hardness of between 60-75 duro

15 and supported by a G10 material (glass epoxy material).

The electrolytic fluid 100 is pumped into the stripping tool at a flow rate of between
'4.0-6.5 li/sec to achieve the required degree of immersion, and so form the electrolytic
cell within a flowing medium. Concentration is maintained at least 90 ml/li while

20  temperature is between 25-35 degree C and pH is controlled between 6.0-6.5.

Current density applied vary from 100-300 milliamps(mA)/cm square while stripping
time ranges from 3.0 seconds to 9.0 seconds depending on the type of stripping tools

and frame configuration.



20t enperature is between 25-35 degree C and pHis controll ed between
6.0-6.5. Current density applied vary from 100-300 m | lianmps(nmd)/cm square
while stripping time ranges from 3.0 seconds to 9.0 seconds dependi ng on
_the type of stripping tools and frame configuration. 7 In one enbodi nent,
reduction in silver plating thickness shoul d be checked before and after A2
stripping to nake sure that the silver layer is under-cut indicating that
the A2 5layer is totally renoved. A silver thickness reduction in the
rangel0% 20% may provide a sufficient degree of assurance of the renoval of
the A2. Final testing to check the absence of A2 layer is by doing the
actual wire bonding on the A2-stripped areas. 10 Adhesion properties of A2
“coating is _checked in-house by a tape test nethod on baked and unbaked

| eadf r ames Iueragnbadimarersdyetiqndp silvérplatingshighuess sismlEbochdskediprforesnd. The

| eadfrane is placed on a flat surface and the adhesive tape is pressed over
t he | eadf r afier. AT kteippinigeo tramge surs thiae thevsdidef lagen it haddreadindaatng fat themAinbaked
frame, inspection is done 150n the |eadframe for the presence of glue

adhesi ;/ﬁ- (dyeeistQEBy PsmaRdt AQilTéraRREndst idadtiéh tnhBé rdnBe1 082-2009/hh P Brdvide
present.

a sufficient degree of assurance of the removal of the A2.

Final testing to check the absence of A2 layer fs by doing the actual wire bonding on the
A2-stripped areas.
10
Adhesion properties of A2 coating is checked in-house by a tapé test method on baked
and unbaked leadframeé using an adhesive tape, for instance, 3M Scotch tape #600. The
leadframe is placed on a flat surface and the adhesivé tape is pressed over the leadframe.
Then the tape is removed from the leadframe. For an unbaked frame, inspection ié done
15 onthe leadframe for the presence of glue adhesive. Glue remains on the frames indicate

that the A2 coating is present.

For baked leadframes, inspection is done on the adhesive tape for the presencé of any
Cu oxide that peels off. Absence of Cu oxide peeling indicates that the A2 coating is

20  present which prevented the Cu oxides from forming.

During the early development, A2 coating can only pass adhesion test for leadframes

baked at 280°C for 5 minutes. With the improvement done in process & tooling over the



For baked | eadfranes, inspection is done on the adhesive tape for the
presence of any Cu oxide that peels off. Absence of Cu oxide peeling
indicates that the A2 coating is 20 present which prevented the Cu oxi des
fromformng. During the early devel opnment, A2 coating can only pass
adhesion test for |eadfranes baked at 2&0C for 5 minutes. Wth the

i nprovenent done in process & tooling over the 8 years, A2-treated

prosent Ty Sy tnpRge kel fufBoid BBl 10T & AR K @R o cas

is checked at in-process by using a wre bonding machine during production.
Presence oP“ﬁﬁE%ﬁ@é”B%mﬁZaggﬁlp T WVENYPS 0 i nvesti gated using SEM EDX
Auger analysis (AES), X-ray Photoel ectron Spectroscopy (XPS) and ToFSI V5.

9 d ains 1.Wire bendabidity of thp Adcerped grens im¢hegkert & dnpeced$srtgmsing a wirenet hod
conprising the steps of: 5placing Zn/Cr alloy |layer on said plated

| eadf r anmes ponding machine during production.

5
Presence or absence of A2 coating was also investigated using SEM-EDX, Auger

analysis (AES), X-ray Photoelectron Spectroscopy (XPS) and ToFSIMS.



masking discrete portions of said |l eadframes, so as to expose wire
connect abl e portions; sinultaneously imersing the |eadfranmes in an
electrolytic fluid and applying a current across said | eadf ranes; 10and
_consequently stripping the Zn/Cr |ayer fromthe wire connectabl e portions,
so as to expose a plated nmetal surface @f said |eadframe. 2. The nethod
according to claim1l wherein the imersing step includes the step of
flowi-ng the electrolytic fluid onto the |eadfranmes. 15 3. The net hod
according to claim1 or 2 wherein the masking step includes the steps of
provi di ng Eumask to said | eadfranes and applying a pressure to said nmask,
said presstr&™$ the range 3.5 to-5.5 bar. 204. The nethod according to
claim 3 wherein the hardness of the mask is in the range 60 to 75 duro. 10
5. The net hodl .adcoetiod onproensying meta fplat¢dleadirameso the m¢thodeamprirng bhadf r ames
are arranged so as to be an anode within an electrolytic cell, wth the
current in the sapgef:of 100-300 m || ianps/cnl.

5 placing Zn/Cr alloy 1éyer on said plated leadframes;
| masking discrete portions of said leadframes, so as to expose wire connectable
portions;
simultaneously immersing the leadframes in an electrolytic fluid and applying a
- current across said leadframes;
10 and consequently stripping the Zn/Cr layer from the wire connectable portions,

so as to expose a plated metal surface of said leadframe.

2. The method according to claim 1 wherein the immersing step includes the step

of flowing the electrolytic fluid onto the leadframes.

15
3. The method according to claim 1 or 2 wherein the masking step includes the
steps of providing a mask to said leadframes and applying a pressure to said
mask, said pressure in the range 3.5 to 5.5 bar.
20 4. The method according to claim 3 wherein the hardness of the mask is in the

range 60 to 75 duro.



56. The nethod according to any one of clains 2 to 5 wherein the flow rate
of the electrolytic fluidis in the range 4.0-6.5 |li/sec. 7. The nethod
according to any one of clains 1 to 6 wherein the tenperature of the
electrolytic fluid is in the range of 25 to 35C. 10 8. The nethod accordi ng
to any one of clainms 1 to 7 wherein thejgurrent application and inmersion
steps are continuously perforned for a period of 3.0 to 9.0 seconds. 159.

The met hod acgording.to any .one of claips 1 to 8 er ei he.Zn/Cr alloy is

2210 The mevnade BesRRRYabl ooy SnEo LR ot YRGSy BeldReRRer s et
lating is one of copper and silver. 2011. A | eadframe having wire

(F:) onnec'? abl e por ?Tr?)‘hgfaﬁf’ Jatrbgamode d‘i‘&'@“ apelestEolias ¢rdll voth the syTrRnt M thg 10

range of 100-300 milliamps/cm?.

5 6. The method according to any one of claims 2 to 5 wherein the flow rate of the

electrolytic fluid is in the range 4.0-6.5 li/sec.

7. The method according to any one of claims 1 to 6 wherein the temperature of the

electrolytic fluid is in the range of 25 to 35°C.

10
8. The method according to any one of claims 1 to 7 wherein the current
application and immersion steps are continuously performed for a period of 3.0
to 9.0 seconds.
15 9. The method according to any one of claims 1 to 8 wherein the Zn/Cr alloy is A2
10. The method according to any one of claims 1 to 9 wherein the metal plating is
one of copper and silver.
20 11. A leadframe having wire connectable portions produced according to the method

of claims 1 to 10.

10



