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BGA PACKAGE HAVING HALF-ETCHED 
BONDING PAD AND CUT PLATING LINE AND 

METHOD OF FABRICATING SAME 

[0001] The present application claims priority under 35 
U.S.C. § 119 to Korean Patent Application No. 10-2004 
0116799 ?led on Dec. 30, 2004. The content of the appli 
cation is incorporated herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to a BGA package 
having a half-etched bonding pad and a cut plating line and 
a method of fabricating the same. More particularly, the 
present invention pertains to a BGA package, in Which a 
plating line is cut in a design step to form a predetermined 
uneven bonding pad using half-etching, thereby increasing 
the contact area betWeen the bonding pad and a solder ball, 
assuring excellent surface properties and good drop test 
characteristics of the bonding pad, and a method of fabri 
cating the same. 

[0004] 2. Description of the Related Art 

[0005] An OSP (organic solderability preservative) sur 
face treatment process is a technology capable of being used 
instead of conventional nickel/gold surface treatment, and 
may be used in cellular phones and portable electronic parts 
so as to realiZe excellent characteristics in a drop test. 
HoWever, it is dif?cult to apply the OSP process, in Which 
organics are applied on a copper pad, to conventional 
package processes. The reason for this is that an OSP layer 
on the copper pad is fatally damaged both thermally and 
physically While it is subjected to packaging steps, such as 
baking, Wire bonding, die attach cure, and post mold curing, 
thus it is not easily removed by post ?ux in a solder junction 
process. Since this disadvantage forms a non-Wetting Zone 
on a solder surface and degradation of interface properties, 
it must be avoided. Recently, in order to avoid the above 
disadvantages, a half-etched copper pad is suggested before 
the OSP process, thereby improving properties of an OSP 
product HoWever, a severe chemical reaction, such as half 
etching, depends on the design of a product. 

[0006] FIG. 1 is a sectional vieW of a BGA package Which 
is surface-treated using gold plating, according to the ?rst 
embodiment of conventional technology. 

[0007] As shoWn in FIG. 1, a circuit pattern 103a and a 
Wire bonding pad pattern plated With gold 10511 are provided 
on the upper side of an insulating layer 101, a chip 110 to be 
mounted is connected through Wires 106 to a Wire bonding 
pad, and a solder ball pad pattern including a circuit pattern 
103!) and a bonding pad plated With gold 10519 is provided 
on the loWer side of the insulating layer 101. A solder ball 
107 is mounted on the ball pad. Furthermore, a through hole, 
for electrically connecting the upper and loWer sides of the 
insulating layer 101 therethrough, is formed through the 
insulating layer 101. 

[0008] With respect to this, the solder ball pad is surface 
treated using the gold plating layer 1051). If the solder ball 
pad is surface-treated using the gold plating layer 105b, a 
plating line acts as an impedance in the formation of the gold 
plating layer 105b, thus electric properties are poor and 
undesirable characteristics, such as bending of a mold, 
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occur. Additionally, undesirably, the solder ball is separated 
from the ball pad during a drop test. 

[0009] To avoid the above problems, as shoWn in FIG. 2, 
OSP surface treatment is conducted. 

[0010] FIG. 2 is a sectional vieW of a BGA package 
subjected to an OSP surface treatment process, according to 
the second embodiment of conventional technology. 

[0011] As shoWn in FIG. 2, a circuit pattern 203a and a 
Wire bonding pad pattern plated With gold 205 are provided 
on the upper side of an insulating layer 201, a chip 210 to 
be mounted is bonded through Wires 207 to a Wire bonding 
pad, and a solder ball pad pattern including a circuit pattern 
203!) and a bonding pad treated With OSP 206 is provided on 
the loWer side of the insulating layer 201. A solder ball 208 
is mounted on the ball pad. Furthermore, a through hole, for 
electrically connecting the upper and loWer sides of the 
insulating layer 201 therethrough, is formed through the 
insulating layer 201. 

[0012] HoWever, as shoWn in FIG. 3, in a BGA package 
process using an organic solderability preservative (OSP), 
the organic solderability preservative (OSP) applied on the 
plating layer in Which the solder ball pad is to be formed is 
thermally damaged during an in-line process or a back-end 
process. Particularly, it is thermally fatally damaged during 
a process of post mold curing (PMC) conducted at a high 
temperature of 1750 C. or higher comprised in the back-end 
process. 

[0013] In other Words, as shoWn in FIG. 4, on the plating 
layer in Which a bonding ?nger of the BGA package 
substrate or the solder ball pad is formed, as shoWn in a ball 
shear test, the organic solderability preservative (OSP), 
thermally damaged during the in-line process or the back 
end process, remains. 

[0014] In this regard, as shoWn in FIG. 5, When the solder 
ball is bonded to the plane copper plating layer 2031) Which 
is not vertically etched While the thermally damaged organic 
solderability preservative (OSP) 206 remains, the bonding 
area betWeen the copper plating layer 2031) and the solder 
ball 208 is reduced due to the remaining organic solderabil 
ity preservative 206. Furthermore, the interaction of tin, 
Which is contained in copper and the solder ball 208 con 
stituting the copper plating layer 203b, With other metals is 
suppressed to interrupt the formation of intermetallic com 
pound 1200 as shoWn in FIG. 6. 

[0015] Accordingly, as shoWn in FIG. 6, the solder ball 
208 is not attached to the copper plating layer 2031) or easily 
separated therefrom by external impact, thus causing 
reduced reliability, such as formation of a non-Wetting Zone 
on a solder surface and degraded interface characteristics. 

SUMMARY OF THE INVENTION 

[0016] Accordingly, the present invention has been made 
keeping in mind the above problems occurring in the prior 
art, and an object of the present invention is to provide a 
BGA package having a half-etched bonding pad and a cut 
plating line, Which has excellent electric properties and in 
Which bending of a mold does not occur and a solder ball is 
not separated from the pad during a drop test, and a method 
of fabricating the same. 
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[0017] In order to accomplish the above object, the present 
invention provides a BGA package having a half-etched 
bonding pad and a cut plating line. The BGA package 
comprises a ?rst external layer Which includes a ?rst circuit 
pattern and a Wire bonding pad pattern and in Which a chip 
is connected to a Wire bonding pad using Wire bonding; a 
second external layer Which includes a second circuit pat 
tern, a cut plating line pattern, and a half-etched uneven 
solder ball pad pattern and in Which another chip is mounted 
on a solder ball pad; and an insulating layer having a through 
hole, Which is interposed betWeen the ?rst and second 
external layers and electrically connects the ?rst and second 
external layers therethrough. 

[0018] Furthermore, the present invention provides a 
method of fabricating a BGA package having a half-etched 
bonding pad and a cut plating line. The method includes the 
steps of providing a substrate Which includes a ?rst external 
layer, a second external layer, and an insulating layer inter 
posed betWeen the ?rst and second external layers; forming 
a through hole for electrically connecting the ?rst and 
second external layers therethrough; forming a ?rst pattern 
Which includes a ?rst circuit pattern and a Wire bonding pad 
pattern on the ?rst external layer, and forming a second 
pattern Which includes a second circuit pattern, a cut plating 
line pattern, and a solder ball pad pattern on the second 
external layer, applying solder resists on the ?rst and second 
external layers, and half-etching the solder ball pad pattern 
of the second external layer, and gold-plating the Wire 
bonding pad pattern of the ?rst external layer and forming an 
uneven solder ball pad from the solder ball pad pattern of the 
second external layer to surface-treat a resulting structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] The above and other objects, features and advan 
tages of the present invention Will be more clearly under 
stood from the folloWing detailed description taken in con 
junction With the accompanying draWings, in Which: 

[0020] FIG. 1 is a sectional vieW of a BGA package Which 
is surface-treated using gold plating, according to the ?rst 
embodiment of conventional technology, 

[0021] FIG. 2 is a sectional vieW of a BGA package Which 
is subjected to an OSP surface treatment process, according 
to the second embodiment of conventional technology, 

[0022] FIG. 3 illustrates in a stepWise fashion thermal 
damage to a bonding pad due to heat curing treatment of a 
conventional BGA package process; 

[0023] FIG. 4 illustrates interface destruction betWeen a 
solder ball and a bonding pad by an organic solderability 
preservative Which is thermally damaged due to heat curing 
treatment of the conventional BGA package process; 

[0024] FIG. 5 is a picture Which illustrates a bonding pad 
having an one-dimensional shape fabricated through a con 
ventional BGA package process; 

[0025] FIG. 6 is an expanded picture of a solder ball 
attached to the bonding pad having the one-dimensional 
shape fabricated through the conventional BGA package 
process; 

[0026] FIG. 7 is a sectional vieW of a BGA package Which 
includes a half-etched bonding pad and a cut plating line 
fabricated according to the method of the present invention; 
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[0027] FIGS. 8A to 8N are sectional vieWs illustrating the 
fabrication of the BGA package Which includes the half 
etched bonding pad and the cut plating line, according to the 
present invention; 

[0028] FIG. 9 illustrates a solder ball of the BGA package 
Which includes the half-etched bonding pad and the cut 
plating line, according to the present invention; and 

[0029] FIG. 10 is an optical picture Which illustrates 
half-etching of the BGA package Which includes the half 
etched bonding pad and the cut plating line, according to the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0030] Hereinafter, a detailed description Will be given of 
the present invention, referring to the draWings. 

[0031] FIG. 7 is a sectional vieW of a BGA package Which 
includes a cut plating line fabricated according to the 
method of the present invention. 

[0032] As shoWn in FIG. 7, a circuit pattern 803a and a 
Wire bonding pad pattern are provided on an upper side of 
an insulating layer 801, a chip 820 is connected through 
Wires 809 to a Wire bonding pad, and a circuit pattern 803b, 
a cut plating line pattern (B), and a half-etched uneven 
solder ball pad pattern are provided on a loWer side of the 
insulating layer 801. A solder ball 808 is mounted on the ball 
pad. 

[0033] Furthermore, a through hole for electrically con 
necting the upper and loWer sides of the insulating layer 801 
therethrough is formed through the insulating layer 801. A 
gold plating layer 806 is formed on a Wire bonding pad 
patter, and the solder ball 808 has the shape of a bird’s bill 
Which extends to the lateral surface of the bonding pad 
coated With a solder mask. 

[0034] Due to the above structural characteristics, the 
solder ball 808 is not separated from the solder ball pad 
during a drop test. 

[0035] FIGS. 8A to 8N are sectional vieWs illustrating the 
fabrication of a BGA package Which includes a cut plating 
line, according to the present invention. 

[0036] As shoWn in FIG. 8A, a substrate 800, that is, a 
copper clad laminate (CCL), in Which copper foils 802a, 
8021) are applied on both sides of an insulating resin layer 
801 is prepared. 

[0037] In this respect, the copper clad laminate is classi 
?ed into a glass/epoxy copper clad laminate, a heat-resistant 
resin copper clad laminate, a paper/phenol copper clad 
laminate, a high frequency copper clad laminate, a ?exible 
copper clad laminate (polyimide ?lm), or a complex copper 
clad laminate, depending on its application. HoWever, the 
glass/epoxy copper clad laminate is most frequently used to 
fabricate a double-sided printed circuit board and a multi 
layered printed circuit board. 

[0038] Furthermore, a substrate 800 having no internal 
layer is used in the present invention, but a multilayered 
substrate having an internal layer consisting of 2, 4, or 6 
layers may be used depending on the purpose and applica 
tion. 
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[0039] Next, as shown in FIG. 8B, a through hole (A) is 
mechanically formed to electrically connect upper and loWer 
sides of the CCL as internal core material therethrough. 

[0040] In order to electrically connect Wires, the perpen 
dicular through hole (A) must be precisely formed through 
upper and loWer parts of the substrate. Additionally, a 
deburring process is conducted to remove burrs of the 
copper foils generated during a drilling process, dust par 
ticles on the Wall of the hole, and dust and ?ngerprints on 
surfaces of the copper foils. Since much heat is generated 
during the drilling process, resin melts, ?oWs, and becomes 
attached to the Wall of the hole, causing a smear. Hence, the 
quality of the copper plating on the Wall of the hole is 
decisively reduced. Accordingly, a desmear must be con 
ducted to remove the smear. 

[0041] Subsequently, as shoWn in FIG. 8C, the surface of 
the substrate 800 and the Wall of the through hole (A) are 
subjected to an electroless plating process and an electrolytic 
plating process, thereby forming copper plating layers 803a, 
8031) for electric connection. 

[0042] With respect to this, the electroless copper plating 
process is ?rst conducted, and the electrolytic copper plating 
process is then implemented. The reason Why the electroless 
copper plating process is conducted before the electrolytic 
copper plating process is that it is impossible to conduct the 
electrolytic copper plating process using electricity on the 
insulating layer. In other Words, an electroless copper plating 
process is conducted as pretreatment so as to form a thin 
conductive ?lm needed to achieve the electrolytic copper 
plating process. Since the electroless copper plating process 
has disadvantages of a dif?cult treatment process and eco 
nomic inef?ciency, it is preferable to employ the electrolytic 
copper plating process in order to form a conductive portion. 

[0043] Next, as shoWn in FIG. 8D, dry ?lms 804a, 8041) 
having predetermined patterns are applied. 

[0044] Each of the dry ?lms 804a, 8041) consists of three 
layers: a cover ?lm, a photoresist ?lm, and a Mylar ?lm, and 
the photoresist ?lm acts mainly as a resist. 

[0045] As shoWn in FIG. 8E, external layer circuits 803a, 
8031) having predetermined patterns are formed. 

[0046] The procedure of forming the external layer cir 
cuits 803a, 8031) is as folloWs. Firstly, the dry ?lms 804a, 
8041) having the predetermined patterns printed thereon are 
exposed and developed to pattern the dry ?lms 804a, 8041). 
Subsequently, the dry ?lms 804a, 8041) having the prede 
termined patterns are used as an etching resist, and an 
etchant is sprayed on the substrate 800 to etch portions of the 
upper and loWer copper foils 802a, 8021) and the copper 
plating layers 803a, 803b, Which do not correspond in 
position to the predetermined patterns of the dry ?lms 804a, 
804b, thus removing them. Thereafter, the dry ?lms 804a, 
8041) are stripped and thus removed from the upper and 
loWer sides of the substrate 800, thereby forming the exter 
nal layer circuits 803a, 8031). 

[0047] Furthermore, a plating line (B) is cut by a prede 
termined pattern. 

[0048] If half-etching is conducted Without cutting the 
plating line (B), over-etching occurs due to galvanic corro 
sion. The galvanic corrosion is achieved by bringing tWo 
metals having different physical properties into contact With 
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each other to promote the oxidation of one metal. In the 
present invention, tWo metals, Au and Cu, come into contact 
With each other. Since the plating line (B) for conventional 
gold plating exists in a design step, When a solder ball pad 
consisting of plated copper is half-etched, galvanic corro 
sion occurs. Accordingly, if the plating line (B) is cut, it is 
possible to prevent over-etching caused by galvanic corro 
sion. 

[0049] Furthermore, the dry ?lms 804a, 8041) are used as 
the etching resist, but photosensitive material liquid may be 
used as the etching resist. 

[0050] Thereafter, as shoWn in FIG. 8F, solder resists 
805a, 8051) are applied and then pseudo-dried. 

[0051] If the substrate 800 on Which circuit patterns are 
formed on the copper foils 802a, 8021) and the copper 
plating layers 803a, 8031) is stained With ?ngerprints, oil, 
and dust, the substrate 800 may not adhere closely to solder 
resists 805a, 805!) formed in the subsequent process. 
Accordingly, before the solder resists 805a, 8051) are 
applied, it is preferable to conduct pretreatment in Which the 
surface of the substrate is Washed and made rough so as to 
improve the adhesion strength betWeen the solder resists 
805a, 8051) and the substrate 800. 

[0052] Next, as shoWn in FIG. 8G, an opening (C) Which 
corresponds in position to a Wire bonding pad and an 
opening (D) Which corresponds in position to the solder ball 
pad are formed using a laser. 

[0053] In this respect, since use of the laser makes heating 
at a high rate possible, it is easy to process very hard material 
having a narroW thermal strain layer. Since use of the laser 
is conducted in a non-contact manner, desirably, tools are 
not abraded, it is possible to ?nely process parts having 
complicated shapes, and noise and vibration do not occur 
When Working. 

[0054] Furthermore, if a laser beam irradiates a material 
surface, the surface temperature of the material is rapidly 
increased, thus a surface portion is melted and vaporiZed 
simultaneously, thereby removing a target substance from 
the surface thereof. 

[0055] It is preferable to remove remaining sand and 
impurities from a portion of the substrate 801 from Which 
the solder resist layers 805a, 8051) are removed using a 
plasma. 

[0056] Subsequently, as shoWn in FIG. 8H, a gold plating 
layer 806 is formed on the Wire bonding pad. 

[0057] In this respect, the substrate 800 is immersed in a 
gold plating tub, and electrolytic gold plating is conducted 
using a direct recti?er, thereby forming a gold plating layer 
806. With respect to this, it is more preferable to deposit gold 
by applying proper current to the direct recti?er after an area 
to be plated has been calculated. 

[0058] As Well, it is preferable to form the gold plating 
layer 806 after nickel has been thinly plated so as to increase 
the adhesion strength to gold. 

[0059] Next, as shoWn in FIG. 81, after the solder ball pad 
is subjected to a half-etching process, treatment is carried 
out using OSP 807. 
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[0060] In the OSP 807 process, organics are applied on the 
surface of a solder ball pad of a printed circuit board to 
prevent contact betWeen air and a copper surface, thereby 
preventing copper from being oxidiZed. If the organics are 
not applied on the surface of a PCB pad in such a Way that 
the organics uniformly cover the copper surface in the OSP 
807 process, the copper foils may be oxidiZed, causing 
problems. Hence, it is preferable to use the OSP as soon as 
possible after a vacuum package is unsealed. 

[0061] Furthermore, if a user’s hand comes into contact 
With the OSP in the course of handling it, oxidation rapidly 
occurs due to salts on the hand, thus it must be handled With 
care. 

[0062] Thereafter, as shoWn in FIG. 8J, post-?exes 1807 
having a predetermined viscosity are applied on the solder 
ball pad. 

[0063] The post-?exes 1807 contain alcohol and acidic 
components, thus dissolving the OSP 807 of imidaZole, 
thereby removing the OSP 807 Which is thermally damaged 
due to a high temperature caused by a pre mold curing 
process and Which remains on the bonding pad. 

[0064] As shoWn in FIG. 8K, the BGA package substrate 
is subjected to an IR re?oW process at about 230-2600 C. for 
30 sec, thereby forming the BGA package in Which the 
solder ball is attached to the uneven solder ball pad by an 
intermetallic compound formed through the IR re?oW pro 
cess. 

[0065] When the bonding pad is unevenly formed, the 
intermetallic compound, Which is formed by interaction 
betWeen metals of copper constituting the bonding pad and 
tin contained in the solder ball 808, extends to a predeter 
mined portion of a solder mask covering the bonding pad as 
Well as the uneven bonding pad. 

[0066] Furthermore, each of the solder balls 808 soldered 
to the uneven bonding pad has the shape of a bird’s bill 
Which extends to a predetermined portion of the bonding pad 
coated With the solder mask. Hence, they are not easily 
separated from the bonding pad by external impact, thereby 
assuring good drop test characteristics. 

[0067] Next, as shoWn in FIG. 8L, a semiconductor chip 
820 is mounted on the upper solder resist 805a using an 
additive 810. 

[0068] Thereafter, as shoWn in FIG. 8M, the semiconduc 
tor chip 820 is bonded through Wires 809 to the gold plating 
layer 806 on the Wire bonding pad. 

[0069] Finally, as shoWn in FIG. 8N, the resulting struc 
ture is molded using a sealant 830, thereby creating the BGA 
package according to the present invention. 

[0070] FIG. 9 illustrates the solder ball of the BGA 
package Which includes the half-etched bonding pad and the 
cut plating line, according to the present invention. 

[0071] From the draWing, it can be seen that the plating 
line is cut, Which is a characteristic of the present invention. 

[0072] Additionally, FIG. 10 is an optical picture Which 
illustrates half-etching of the BGA package Which includes 
the half-etched bonding pad and the cut plating line, accord 
ing to the present invention. 
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[0073] In the draWing, the copper plating layer 8031) for 
forming the solder ball pad on the insulating layer 801 is 
half-etched, and the solder resist 80519 is applied on a portion 
other than the solder ball pad. Furthermore, the over-etching 
caused by galvanic corrosion is prevented by the cut plating 
line. When the copper plating layer 8031) for forming the 
solder ball pad is half etched While the plating line is cut, an 
etching depth is 10-15 ug. 

[0074] The present invention has been described in an 
illustrative manner, and it is to be understood that the 
terminology used is intended to be in the nature of descrip 
tion rather than of limitation. Many modi?cations and varia 
tions of the present invention are possible in light of the 
above teachings. Therefore, it is to be understood that Within 
the scope of the appended claims, the invention may be 
practiced otherWise than as speci?cally described. 

[0075] As described above, a BGA package having a 
half-etched bonding pad and a cut plating line and a method 
of fabricating the same according to the present invention 
are advantageous in that a solder ball pad is surface-treated 
using an OSP, thereby preventing a mold from being bent. 

[0076] Another advantage is that the attachment area of a 
solder ball is increased by its uneven shape, that is, a 
dumbbell shape, thus the solder ball is not separated in a 
drop test Still another advantage is that, since a plating line 
is cut in a design step, commercialization can be immedi 
ately achieved. Furthermore, since the plating line is cut so 
as to prevent galvanic corrosion, a copper plating layer is 
constantly etched (IO-l5 pm) during a half-etching process. 

What is claimed is: 
1. A ball grid array (BGA) package having a half-etched 

bonding pad and a cut plating line, comprising: 

a ?rst external layer having a ?rst circuit pattern and a 
Wire bonding pad pattern Wherein a chip is connected 
to a Wire bonding pad With Wire bonding; 

a second external layer having a second circuit pattern, a 
cut plating line pattern, and a half-etched uneven solder 
ball pad pattern Wherein another chip is mounted on a 
solder ball pad; and 

an insulating layer having a through hole interposed 
betWeen the ?rst and the second external layers and 
electrically connects the ?rst and the second external 
layers therethrough. 

2. The BGA package as set forth in claim 1, further 
comprising ?rst plating layers formed on the Wire bonding 
pad pattern and the solder ball pad pattern. 

3. The BGA package as set forth in claim 2, further 
comprising second plating layers interposed betWeen the 
Wire bonding pad pattern and a gold plating layer and 
betWeen the solder ball pad pattern and the ?rst plating layer. 

4. The BGA package as set forth in claim 1, Wherein a 
solder ball attached to the half-etched bonding pad has a 
shape of a bird’s bill and extends to a lateral surface of the 
half-etched bonding pad coated With a solder mask. 

5. The BGA package as set forth in claim 1, Wherein an 
intermetallic compound interposed betWeen the half-etched 
bonding pad and a solder ball is formed and extends to a 
lateral surface of the half etched bonding pad coated With a 
solder masks. 
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6. A method of fabricating a ball grid array (BGA) 
package having a half-etched bonding pad and a cut plating 
line, comprising the steps of: 

providing a substrate having a ?rst external layer, a 
second external layer, and an insulating layer inter 
posed betWeen the ?rst and the second external layers; 

forming a through hole for electrically connecting the ?rst 
and the second external layers therethrough; 

forming a ?rst pattern having a ?rst circuit pattern and a 
Wire bonding pad pattern on the ?rst external layer, and 
forming a second pattern having a second circuit pat 
tern, a cut plating line pattern, and a solder ball pad 
pattern on the second external layer; 

applying solder resists on the ?rst and the second external 
layers, and half-etching the solder ball pad pattern of 
the second external layer; and 

gold-plating the Wire bonding pad pattern of the ?rst 
external layer and forming an uneven solder ball pad 
from the solder ball pad pattern of the second external 
layer to surface-treat a resulting structure. 

7. The method as set forth in claim 6, further comprising 
the steps of: 
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mounting a ?rst chip on the ?rst external layer, and 
connecting the ?rst chip to a Wire bonding pad With 
Wire bonding; 

mounting a second chip on the solder ball pad pattern of 
the second external layer, and 

molding an end structure using a sealant, after the step 
gold-plating step. 

8. The BGA package as set forth in claim 1, Wherein the 
insulating layer has an internal layer consisting of multiple 
layers. 

9. The method as set forth in claim 6, Wherein the 
gold-plating step further comprises the step of applying a 
surface treatment member on the uneven half-etched bond 
ing pad Wherein the surface treatment member is an organic 
solderability preservative (OSP). 

10. The method as set forth in claim 6, Wherein the step 
of providing a substrate further comprises the step of pro 
viding an insulating layer interposed betWeen the ?rst and 
second external layers Wherein the insulating layer has an 
internal layer consisting of multiple layers. 


