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Field of the Invention This invention relates to a printed
circuit board having at |east two t hi cknesses of gold plgt s and
a nmethod for manufacture thereof. 10 1 Cﬁ\ﬂsgéggﬂground
of the Invention Pads on Printed G rcuit Boards (PCBs) for

el ectrical connections are t EI cally copper with a plating of a
conductive and n&n&E_#EGg'iWEhYetGé D5 Pk&?ﬁ'ﬁ?@NEEDTﬁégﬁLﬂld%QABQ)I at ed
by either electrol yti CAND SUETHODSFOR MANOFACTORE'STHEREOF -

El ectrol ess gold plating, although an easier process than electrolytic
gold plating, can only plate the pads with gold up to a fixed maxi num
t hi ckness. On the other hand, electrolytic gold plating can plate gol d

thicker th I's possible with el ectg.ol e ting. Hence, when a 20
PCB requir sone pads to have a tfﬁ'%ﬂn@?gg%\?%ﬁ{oﬁan IS possible with
el ectroless gold plating, electrolytic gold plating is used. Accordingly,
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w il be identical I'n . i n applying
el ectrol ytic gthiegknassesf goid platedpads andg meikod forgpanuiagiuredhereebd t o
sonme of the pads that only require thin gold plating. As gold is
expensi ve, 6hi s unrequired gold adds to costs of the PCBs and any
devi ce thalQuses such PCBs. 30 _ Summary of the
| nventi on Background of the Invention

Pads on Printed Circuit Boards (PCBs) for electrical connections are -
typically copper with a plating of a conductive and non-corrosive metal
16 such as gold. These pads are plated by either electrolytic or electroless
gold plating process. Electroless gold plating, although an easier process
than electrolytic gold plating, can only plate the pads with gold up to a fixed
“maximum thickness. On the other hand, electrolytic gold plating can plate
gold thicker than is possible with electroless gold plating. Hence, when a
20 PCB requires some pads to have a thickness more than is possible with
electroless gold plating, electrolytic gold plating is used. Accordingly, when
using electrolytic gold plating, all gold plated pads on the PCB will be
identical in thickness.
Unfortunately, in applying electrolytic gold plating for a PCB,
25 excessive gold can be added to some of the pads that only require thin
gold plating. As gold is expensive, this unrequired gold adds to costs of the
PCBs and any device that uses such PCBs.

30 Summary of the Invention

It is an object of this invention to provide a printed circuit board with
pads having'at least two thicknesses of gold plated pads and a method for
manufacture thereof. |
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it is an object of this invention to provide a printed circuit board with
pads having at | east two thicknesses of gold plated pads and a nethod for
manuf acture thereof. 35 2
According to one aspect of the invention, there is provided a nethod

for selectively gold plating pads on a pr2nted circuit board conprising the
steps of: 5 (i) gold plating one or nore said pads on the
printed circuit boar d; (i1i) masking with a protective

| ayer at | east oneréomI&igdtqaade aspectzlof the inveationgthees i$ provgded aomethwd nor e

masked pads an p R
pl ati ng said uﬂ%ﬂ%ﬁgg\ﬁl@g&e‘%mﬁ@@gﬁ%ﬁg{} %ﬁ'@ erq cgcw 5’ ,O ard chsdéesﬁhg%s ked
pads havi ng gokteépsfofa different thickness to that of said masked pads;
and 15 (iv) renoving the protective |ayer.
Preferably, the step. of ( old plating can be electrolytic gold platin
20 Aternati 8)& ‘P‘I)ﬁ'eg@'@ﬂ ghe (95 mRjegsaidapads %ﬁhgeor t@@t g‘é‘l"@%sg
gol d pl at baard; Sui tably, the step of masking includes
formng the protective | ayer with aresin. 25 Preferably,
the step of (iii) gold plating can be el ectroless gold plating.

(i)  masking with a protective layer at least one of said pads, said

masking resulting in one or more masked pads and one or more
10 unmasked pads;

(iii) gold plating said unmasked pads orl the printed circuit board, -
said unmasked pads having gold of a different thickness to that of said
masked pads; and

15
(iv) removing the protective layer.
Preferably, the step of (i) gold plating can be electrolytic gold plating.
20 Alternatively, the step of (i) gold plating can be electroless gold
plating.
Suitably, the step of masking includes forming the protective layer
with a resin.
25 '
Preferably, the step of (iii) gold plating can be electroless gold plating.
Alternatively, the step of (iii) gold plating can be electrolytic gold
plating.
30

According to another aspect of the invention, there is provided a
printed circuit board comprising at least two groups of pads plated with
gold wherein said groups are plated with gold of a different thickness.
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Alternatively, the step of (iii) gold plating can be electrolytic gold

pl ati ng. 30 According to anot her aspect of the invention, there
is provided a printed circuit board conprising at |east two groups of
‘pads plated with gol d wherein said groups are plated with gold of a
different thickness. 35 3 3
Brief Description of the Draw ngs In order to describe the
invention and to put it into practical effect, - reference will now be
made to preferred enbodi ments Bsief Desstiptiaredf thiet Braviings ef erence to the
acconpanyi ng draw ngs i n which: FIG 1is a flowdiagramof a
nmet hod for selecti veI gold plating a PCB I n accordance with the

invention; 10 In o:rder to desaribe thes inventioprand Jo gt dt intaepractical effedt, 1
before gol d pl @éfe?éhce will 'n%v@ﬁé%ﬂéé% dl’efé“fréd‘%nil:fbéﬁ’r'ﬂbh&ﬂas |l|ustrated wit! G

3 is acros seC|ona view of the PCB of FIG after gold plating
one or eE paﬁ fW%%ﬂWW?W‘@%Q@WSﬁt‘“ M’“‘"’l FIG 4is a
Cross- sectlonal view of the PCB of FIG 3 after nmsking at | east one
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after gold pI ain agcordance withsthedingention;n accordance with the invention; and

10 FIG. 2 is a cross-sectional view of the PCB of FIG. 1 before gold plating
in accordance with the invention;

FIG. 3 is a cross-sectional view of the PCB of FIG. 2 after gold plating
one or more pads in accordance with the invention;
15 -
FIG. 4 is a cross-sectional view of the PCB of FIG. 3 after masking at
least one of the gold plated pads with a protective layer in accordance with
the invention;

20 FIG. 5 is a cross-sectional view of the PCB of FIG. 4 after gold plating-
unmasked pads in accordance with the invention; and

FIG. 6 is a cross-sectional view of the PCB of FIG. 5 after removal of
the protective layer in accordance with the invention.
25

Detailed Description of the Invention

FIG. 1 shows a method 100 for selectively gold plating pads on a
30 Printed Circuit Board (PCB) in accordance with the invention. The method
begins with gold plating one or more pads on the PCB in step 104. This
gold plating is accomplished by electrolytic gold plating. Thereafter,
masking with a protective layer at least one of said pads takes place in step
106. The masking provides a set of masked pads and a set of unmasked
35 pads. The masked pads are protected by the protective layer from being
detrimentally affected by subsequent gold plating. After the masking, gold



FIG.-6 is a cross-sectional view of the PCB of FIG 5 after renoval of

the protective layer in accordance with the invention. 25

Det ai | ed Description of the Invention FIG 1 shows a nethod 100
for selectively gold plating pads on a 30 Printed Circuit Board (PCB) in
accordance with the invention. The nethod4 begins with gold plating
one or nore pads on the PCB in step 104. This gold plating is

acconpl i shed by electrolytic gold platin Thereafter masking with a

protective | ayplatilg thedinroaskest p@dsaep e PR takasaplageninsstgp 108. Thes.
The maski ng prgﬁh@&keapws ltateBasISctPlEssly %ﬁh t6fa um&h&ﬁucﬁﬁesmés

The masked pads ar rot ect ed the rotectiv a f

detri nent al on that 6 Qe e é B(ﬂtﬁD ﬂb&t ﬁ?@ yer'@é}r'e%mge&?a‘gwpﬁﬁke‘bol d
4 ced pl ati gdgm wd lalpehscrenﬁvedmﬁ:at gpakt® pl ace in step 108. The
unmaske S are ness to
t hat of tﬁe one or é s?ﬁébgl’lg@lgﬁ%}&mkﬁgﬁﬁd& ﬁg'%]t‘?eE%hnEg'%d
pads, the prot m:anyegdld)matlngs E'I@mﬂ/ehowa a crgssisegtionsl view of aIRCBehawing 100
is further ill E&%ﬁaé@2@¥ 2bBIRd H&POEQ & s 1,sfrﬁtee" 8 r G?)id Iatlngtﬂ’ieaﬂaﬂe gol d

plating, FIG cross-sect ona Vi ew Q
202, 204, 206, 209" MApRads ipstap dMJepylts inpads 202204 V'fiagatfﬁ%l tbmlsness of or

m;{g 28353| ns @ld Qgﬁsogsqhb 4adsa2@@|20301'h tH@ﬂﬂsﬂmlakﬁesfsSéf gmum@@z@%gz
S Vi n
30 900z o Ak 4R qﬁ%w&he%tnreéq%x?é?vgro@é@bi AR ag It 64

4. Ther eaﬂ'hereafaer ials| illastrateddni FIGE| §; th, unrhaskedrpatie @06:208 206 RO ar e
[he" plo: coBI€ el iy SR IECAE b 1 808, iino N he
fabrication of pmtectlve mqeawh@onm pad%202 RO&m@etﬁsn&bﬂgam ofdhe on
tzgg gggs 202, 2pemMaviry tHe ArstahRRAcES Idf ightd B02f 3P b thBG 8209 20aeak@ds
15 the second thickness of gold 506,508 on the pads 206,208.
Fabricating PCBs having at least two pads requiring plating with gold
of different thickness is advantageously accomplished by the method 100
in accordance with the invention. For such PCBs, gold plating is applied
only to a thickness necessary to meet requirements. Hence, gold plating is
20 not done unnecessarily as in conventional methods whereby a single gold
plating process limits gold plating to a single thickness. Therefore,
advantageously, the method 100 in accordance with the invention, reduces
gold usage for PCB pad plating to achieve cost savings.



Fabricating PCBs having at |east two pads requiring plating with gold

of different thickness is advantageously acconplished by the nethod 100

in accordance with the invention. For such PCBs, gold plating is applied
only to a thickness necessary to neet requirenments. Hence, gold plating is
20 not done unnecessarily as in conventidnal nethods whereby a single gold
plating process limts gold plating to a single thickness. Therefore,

advant ageously, the nmethod 100 in accordance with the invention, reduces
gol d usage for PCB pad plating to achi eveCkB¥Ssavi ngs. -

5 CLAI V5 W claim 5
1. A nethod for selectively gold plating pads on a printed circuit board
conprising the stg\ﬁé‘aﬁ'ﬂm' (i) gold plating one or nore said
pads on the printed circuit board; 10 (ii) masking with

a protective | ayery o gk B ERLiay GoheHRting nads | § TRRE BRolEBUbId "9

in one or rore naskKed pads "and one or una

(iii) gold pl acomprisingdhestepsel! pads on the printed circuit boar d,

sai d unmasked pads having gold of a different thickness to that of

- sai d masked pads; and . (iv) renovin he protecgtive |ayer.
20 2. The methoodeld Ripting«ne ar G‘%Fierﬁ@dvlgl%ésepﬁ Hgerunteg %lfc'%:t )

gol d pl at bogrdzonpri ses the step of electrolytically gold plating said

pads. 10
(i) masking with a protective layer at least one of said pads,
said masking resulting in one or more masked pads and one or more
unmasked pads;

15 (iii) gold plating said unmasked pads on the printed circuit
board, said unmasked pads having gold of a different thickness to that of
said masked pads; and

(iv) removing the protective layer.
20
2. The method as claimed in Claim 1 wherein the step of (i) gold
plating comprises the step of electrolytically gold plating said pads.

3. The method as claimed in Claim 1 wherein the step of (i) gold
25 plating comprises the step of electrolessly gold plating said pads.

4. The method as claimed in Claim 1 wherein the step of (ii) masking
comprises the step of forming the protective layer with a resin.

30 5. The method as claimed in Claim 1 wherein the step of (jii) gold
plating comprises the step of electrolessly gold plating said umasked pads.

6. The method as claimed in Claim 1 wherein the step of (iii) gold
plating comprises the step of electrolytically gold plating said umasked
35 pads.
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3. The nethod as clained in Caim1 wherein the step of (i) gold 25

pl ati ng conprises the step of electrolessly gold plating said pads.

4. The method as clained in Claim1l wherein the step of (ii) masking
conprises the step of formng the protecteéve | ayer with a resin. 30

5. The nmethod as clainmed in Caim1l where¥Yn the step of (iii) gold

pl ating conprises the step of electrolessly gold plating said umasked pads.
6. The -nmethod as claimed in Caim1l wherein the step of (iii) gold

pl ati ng conpri ses % He psintad eircuit beardstampisingy gol d pl ating said umasked 35

pads. _ _ at least two groups of pads plated with ?cﬂd whereinsaid 7- A
printed circuit board conpri | east two groups of

sing: . . .
pads plated with golHOWRRALS Riaggﬁja‘"th gold °fad'ﬁere§5\ty?J§]§”9.§se plated with gold

of a different thickness. 5 8. A nethod for selectively gold

pl ati ng pags on a Jry [ ' r : [ . . | bed

herein with refer éﬁép‘ﬁ%ﬂgﬁé&%é@?ﬁ@ gglde%lagﬁﬁ{ﬂﬁégr&\ gbh&e@ggﬁ@ﬁ%ﬁrﬁ

dr awi ngs. substantiadly a5 described heneiruwith reterenemtauand iasriltastrated thyrthieal | y

as descri bed i i rence to and as illustrated by the
?cézvc\ij?lﬁ‘%%ﬁnﬁ“&rﬂwﬁﬂs?

acconpanyi ng

9. A printed circuit board manufactured substantially as described
10 herein with reference to and as illustrated by the accompanying drawings.
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