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(57) ABSTRACT 

A method forming a composite laminate structure includes 
providing ?rst and second circuit board element each having 
circuitry on at least one face thereof and plated through 
holes. A voltage plane element is provided having at least 
one voltage plane having opposite faces With layers of 
partially cured photodielectric material on each face. At least 
one hole is photopatterned and etched through the voltage 
plane element but completely isolated from the voltage 
plane. Each through hole in the voltage plane element is 
aligned With a plated through hole in each of the circuit 
board elements to provide a surface on the voltage plane 
element communicating With the plated through holes. The 
voltage plane is laminated betWeen the circuit board ele 
ments and the photoimageable material on the voltage plane 
is fully cured. The surfaces of the voltage plane element 
communicating With the plated through holes in the circuit 
board elements are plated With a conducting material to 
establish a connection betWeen the circuitry on the ?rst and 
second circuit board elements. 
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COMPOSITE LAMINATE CIRCUIT STRUCTURE 
AND METHOD OF FORMING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates generally to the formation of 
laminate circuit structures by photolithographic techniques, 
and more particularly to a method of forming composite 
laminate structures Which utiliZes a multiplicity of pre 
formed circuits having signal and voltage planes and a 
laminate structure having a ground plane Without signal 
planes. 
[0003] 2. Related Applications 

[0004] This application is related to application Ser. No. 
09/203,956, Filed Dec. 2, 1998 Entitled “TWo Signal One 
PoWer Plane Circuit Board” (Attorney Docket No. EN9-96 
138) and application Ser. No. 09/203,978, Filed Dec. 2, 1998 
Entitled “Multi-Voltage Plane, Multi-Signal Plane Circuit 
Card” (Attorney Docket No. EN9-97-010). 

[0005] 3. Background Information 

[0006] A conventional technique of forming a laminate 
circuit board structures includes forming layers of dielectric 
material and electrically conducting material to provide 
multiple layers of circuits and voltage planes. Voltage planes 
can be either ground plane or poWer plane, and are some 
times collectively referred to as poWer planes. In one prior 
art technique of forming such structure, layers of dielectric 
material and conducting material successively applied, i.e. 
the dielectric material is applied and then voltage planes are 
supplied thereon and if necessary through holes formed by 
the drilling or etching of through holes or blind vias. This 
technique relies on each successive step adding additional 
structure and the circuitry layers are formed individually; 
i.e., in each step in forming the signal planes the planes are 
formed after the formation of the prior layer of signal plane 
and forming the signal plane on formed poWer planes. This 
requires precession drilling to form the plated through holes 
all of Which is time consuming, especially Where there is a 
large number of drilled holes required to form plated through 
holes. 

[0007] Thus it is desired to provide a relatively ineXpen 
sive photolithographic technique of forming a composite 
laminate structure from individual discrete laminate struc 
tures into a composite laminate structure. 

SUMMARY OF THE INVENTION 

[0008] A method forming a composite laminate structure 
includes providing ?rst and second circuit board element 
each having circuitry on at least one face thereof and plated 
through holes. Avoltage plane element is provided having at 
least one voltage plane having opposite faces With layers of 
partially cured photodielectric material on each face. At least 
one hole is photopatterned and etched through the voltage 
plane element but completely isolated from the voltage 
plane. Each through hole in the voltage plane element is 
aligned With a plated through hole in each of the circuit 
board elements to provide a surface on the voltage plane 
element communicating With the plated through holes. The 
voltage plane is laminated betWeen the circuit board ele 
ments and the photoimageable material on the voltage plane 
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is fully cured. The surfaces of the voltage plane element 
communicating With the plated through holes in the circuit 
board elements are plated With a conducting material to 
establish a connection betWeen the circuitry on the ?rst and 
second circuit board elements. 

DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a plan vieW someWhat schematic shoW 
ing cards or boards Which are utiliZed in the preferred 
embodiment for tWo of the components of the composite 
laminate structure; 

[0010] FIG. 2 is a sectional vieW taken substantially along 
the plane designated by the line 2-2 of FIG. 1; 

[0011] FIGS. 3a through 3c are sectional vieWs someWhat 
schematic shoWing the formation of the voltage plane com 
posite structure; 

[0012] FIGS. 4a through 4f shoW the sequential steps in 
laminating tWo of the components shoWn in FIG. 2 With a 
component in FIG. SC to form the ?nal composite laminate 
structure; and 

[0013] FIG. 5 is a sectional vieW similar to FIG. 4a of 
another embodiment of tWo components to be used With a 
voltage plane component in the present invention. 

DESCRIPTION OF THE PREFERRED 

EMBODIMENT(S) 
[0014] The present invention provides a technique and 
resulting structure Wherein tWo or more essentially fully 
circuitiZed components can be joined together using one or 
more poWer plane components Which poWer plane compo 
nents are not circuitiZed When joined, but Which are cir 
cuitiZed after joining With the circuitiZed components, to 
form a composite laminate structure of multiple levels of 
voltage planes and signal planes in Which the circuitiZation 
of the signal plane components is essentially completed 
before the lamination of the components to form the ?nal 
structure. 

[0015] The invention Will be described in its preferred 
embodiment, utiliZing components formed according to the 
teachings of application Ser. No. ; ?led ; 
entitled “ ” (Attorney Docket EN9-96-138), and 
Which is incorporated herein by reference. It is to be 
understood, hoWever, that other circuitiZed components such 
as those formed according to the teachings of application 
Ser. No. ; ?led ; entitled “ ” (Attor 

ney Docket EN9-97-010), also incorporated herein by ref 
erence, could also be used as Well as components formed by 
other methods, or combination of circuitiZed individual 
components made by these or other techniques could be 
used. 

[0016] This Will become clear as the invention is described 
in detail hereinafter. 

[0017] Referring noW to the draWings and for the present 
to FIG. 1, a very schematic representation of a panel used 
to form a plurality of circuit cards or boards, or sections of 
the cards or boards Which form the circuitiZed components 
of the composite laminate structure of this invention is 
shoWn. As can be seen in FIG. 1, a panel 10 has a plurality 
of circuit cards or boards designated by the reference char 
acter 12 formed thereon, and the various cards or boards 12 
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are separated by borders 14 Which extend completely around 
each of the cards or boards 12. Borders 16 are also formed 
that provide an electrical separation Within a card. Electrical 
circuit 18 is formed on both sides of the panel 10. The term 
“cards” or “circuit cards” is used herein to designate cir 
cuitiZed substrates Which can be used as chip carriers or 
circuit boards or cards for the mounting of chips as Well as 
other electrical components and Which themselves become 
the circuitiZed components of a composite laminate structure 
formed from tWo or more of these “cards” or “circuit cards” 

laminated to a voltage plane component as Will be described 
presently. 

[0018] FIG. 2 is a sectional vieW depicting a portion of a 
structure of a “card”12 as it is used in a composite structure. 
The formation of such a panel is described in application 
Ser. No. ; Filed: ; Entitled: “ ” (Attor 

ney Docket EN9-96-138). Each card 12 is comprised of a 
thin copper foil 20 Which acts as a voltage plane. As used 
herein, voltage plane can refer to either a ground plane or a 
poWer plane and Which voltage planes are sometimes col 
lectively referred to as poWer planes Whether they are 
ground planes or “voltage planes”. The copper foil ground 
plane 20 has at least one through hole 22 and preferably a 
plurality of through holes 22 formed therethrough to alloW 
plated through holes to eXtend from one surface of the part 
to the other. A?rst layer photopatternable dielectric material 
24 is coated onto one side of the copper foil 20 and a second 
layer of photoimageable dielectric material 26 is coated on 
the opposite side of the copper foil 20 and the dielectric 
material ?lls in the through holes 22 as shoWn at 28. 

[0019] Each layer of dielectric material is preferably 
betWeen 2 mils and 4 mils thick. Particularly useful photo 
imageable material is an epoXy base material of the type 
described in US Pat. No. 5,026,624 entitled “Composition 
For Photoimaging” commonly assigned Which is incorpo 
rated herein by reference. This material 24 and 26 is pho 
toimaged or photopatterned, and developed to reveal the 
desired pattern and thereafter to provide a dielectric sub 
strate (With through holes) on Which metal circuit traces 
such as plated copper can be formed for the circuit board. 
The dielectric material may be curtain coated as described in 
US. Pat. No. 5,026,624 and can contain a thiXotrope and be 
screen applied as described in US. Pat. No. 5,300,402 or it 
may be supplied as the dry ?lm. The photoimageable 
material 24 and 26 is photopatterned developed and fully 
cured and has thereon circuitry and through holes all as 
described in said application Ser. No. (Attorney 
Docket EN9-96-138). Final cure of the photoimageable 
material provides a toughened base of dielectric on Which 
electrical circuitry is formed. This circuitry includes circuit 
traces 44, blind vias 46 eXtending through the dielectric 
material 24 or 26 to the copper foil 20, and plated through 
holes 48 Which eXtend through both layers of dielectric 
material 24 and 26 as Well as through holes 22 formed in the 
copper foil 20 Without contacting the copper foil 20. Borders 
14 are also formed as described in said application Ser. No. 

(Attorney Docket EN9-96-138). It is in this condi 
tion that the panel 10 is shoWn in FIG. 2 herein. 

[0020] Forming of the composite laminate can be done 
either While the panel 10 is maintained in tact With all of the 
various cards or boards remaining attached or the various 
cards can be cut and the lamination procedure described 
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presently performed on the cards individually. The process 
Will be described as practiced by maintaining the panel 10 in 
tact as a unitary Whole. 

[0021] For ease of description, the process Will be 
described as utiliZing tWo panels 10 identically formed, and 
joining them together by means of a voltage plane laminate 
component panel. 

[0022] HoWever, it is to be understood, and as Will become 
apparent in the subsequent description, various different 
con?gurations of panels can be joined, it not being required 
that the panels to be joined are of an identical con?guration. 
Also, the panel can be separated into individual cards or 
boards and then joined. 

[0023] As indicated above, tWo identical panels are used 
as the circuit card element and thus for ease of reference, one 
of the panels Will be referred to using the reference charac 
ters Without a letter suf?X and the other one of the tWo panels 
being joined Will use the reference character folloWed by the 
letter “a” suf?X. 

[0024] TWo panels 10 and 10a having cards 12 and 12a 
thereon are joined by the use of a voltage plane panel 60, the 
formation of Which is shoWn in FIG. 361-36. Voltage plane 
panel 60 is formed by ?rst providing a metal layer 70 Which 
is preferably is a copper foil (either half ounce or one ounce) 
With one ounce copper being a standard material Which is 
conventionally used. The metal layer preferably should be 
from about 0.7 mil to about 2.8 mils thick, just as the copper 
foil 20 of the panel 10. 

[0025] Holes Which are shoWn at 72 are formed in the foil 
70 by mechanical drilling or by etching. A technique for 
etching is the use of photolithographic process Where the 
location of each of the holes is patterned and developed in 
photoresist Which is coated onto both sides of the copper foil 
70 and the holes etched through the copper by an etchant 
such as cupric chloride (CuCLZ). The photoresist is then 
stripped. This process is Well knoWn in the art. 

[0026] Brie?y this process is as folloWs: Referring to FIG. 
3a-3c, a ?rst layer of photoimageable dielectric materials 74 
is coated onto one side of the copper foil 70 and a second 
layer of photoimageable dielectric material 76 is coated onto 
the opposite side of the copper foil 70 and the dielectric 
materials 74 and 76 ?ll the through holes 72 as shoWn at 78. 
In this case, the thickness of the photoimageable material 74 
and 76 is preferably the same thickness as the layers of the 
photoimageable dielectric material 24 and 26 of the panel 
10; ie preferably betWeen about 2 mils and about 4 mils 
thick. It is required that the photoimageable material 74 and 
76 be capable of being partially cured and adherable in its 
partially cured form to the dielectric material 24 and 26 and 
the circuitry 44 and 46 and plated through holes 48 of the 
panels 10 and 10a and thereafter fully cured to accept 
circuitry. 

[0027] Aparticularly useful photoimageable material is an 
epoXybased material of the type described in US. Pat. No. 
5,026,624, entitled “Composition for Photoimaging”, com 
monly assigned, Which is incorporated herein by reference. 
As shoWn in FIG. 2b, this material is photoimaged or 
photopatterned, developed to reveal the desired pattern, and 
thereafter cured to provide a dielectric substrate on Which 
metal circuit traces such as plated copper can be formed for 
forming the circuit board. The dielectric material may be 
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curtain coated as described in said US. Pat. No. 5,026,624, 
or it can contain a thixotrope and be screen applied as 
described in US. Pat. No. 5,300,402. The material may also 
be applied as a dry ?lm. A technique for forming a dry ?lm 
is as follows: 

[0028] The photoimageable dielectric composition is pre 
pared having a solids content of from about 86.5 to 89%, 
such solids comprising: about 27.44% PKHC a phenoxy 
resin; 41.16% of EpireZ 5183 a tetrabromobisphenol A; 
22.88% of EpireZ SU-8, an octafunctional epoxy bisphenol 
A formaldehyde novolac resin, 4.85% UVE 1014 photoini 
tiator; 0.07% ethylviolet dye; 0.03% Fc 430 a ?uorinated 
polyether nonionic surfactant from 3M Company; 3.85% 
Aerosil 380, an amorphous silicon dioxide from Degussa; to 
provide the solid content. A solvent Was present from about 
11 to 13.5% of the total photoimageable dielectric compo 
sition. The photoimageable dielectric composition is coated 
onto a 1.42 mil thick segment of polyethylene terephthalate 
designated Mylar D a segment of polyethylene terephthalate 
designated Mylar D a polyester layer from DuPont. The 
photoimageable dielectric composition is alloWed to dry to 
provide a 2.8 mil thick photoimageable dielectric ?lm on the 
polyethylene terephthalate backing. 
[0029] The particular material 74 and 76 as described in 
said US. Pat. Nos. 5,026,624 and 5,300,402 is negative 
acting photodielectric. Hence, those areas Which are exposed 
to actinic radiation, in this case UV light, Will not be 
developed (i.e., Will remain) When the material is developed 
in developer, and areas Which are not exposed Will be 
removed, i.e., developed out. 

[0030] The purpose of the voltage panel plane component 
is to provide an additional voltage plane into panels 10 and 
10a or cards 12 and 12a to form a composite laminate 
structure formed of tWo panels 10a or tWo cards 12a, a 
voltage plane panel 60 or voltage plane units 62, the voltage 
plane panel 60 or voltage plane unit 62 providing an 
additional voltage plane as Well as the structure for lami 
nating panels 10 and 10a together into a single laminate 
structure Which can be later diced into tWo cards 12 and 12a, 
Which as previously indicated, can be formed from the cards 
12 and 12a and a voltage plane unit 62a. To this end, the 
dielectric materials 74 and 76, and hole ?lling materials 78 
are provided With through holes 84 Which alloWs the cir 
cuitry 44a to communicate With a circuitry 44b and blind 
vias 80 and 82a of the circuitry 44 to 44a to communicate 
With copper foil 70 to form the additional voltage plane. 

[0031] To this end, the panel 60 With the photolithographic 
material 74 and 76 and 78 thereon, are photopatterned and 
developed to form the necessary openings. The structure 
shoWn in FIG. 3b is masked and exposed to UV radiation 
developed in a conventional Way to provide vias 80 in 
material 74 extending to the foil 70 and vias 82 in material 
76 extending to the foil 70. Athrough hole 84 is also formed 
passing through the hole 72 With the edges of the through 
hole 84 spaced from the foil 20. A suitable reagent for 
developing the epoxy material is propylene carbonate and 
the exposure is done by exposure to UV light all as described 
in said application Ser. No. (Attorney Docket EN9 
96-138). 
[0032] At this point in the processing, the photoimageable 
dielectric material 74, 76 and 78 is B stage cured, ie it is 
cured to a degree Which alloWs the material to ?oW, in a 
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controlled and reproducable manner to mechanically bond to 
the opposite faces of the panels 10 and 10a to form a 
composite structure folloWing Which the photoimageable 
material 74, 76, and 78 Will be fully cured as Will be 
described presently. 

[0033] Also borders 88 are formed around each of the 
voltage plane units 62, correspond to the borders 14 and 14a 
around the cards 12 and 12a. These borders are formed only 
through the photoimageable dielectric material 74 not 
through the dielectric material 76, and also through the 
copper foil 70 in a manner similar to that in the formation of 
the panels 10 and 10a and cards 12 and 12a, so that the 
integrity Will be maintained and the chip is diced. 

[0034] The formation of the ?nal composite structure is 
shoWn in FIGS. 4a-4f. Since the purpose of the voltage 
plane units 62 is to provide an electrical connection either 
betWeen the tWo cards 12 and 12a or betWeen one of the 
cards 12 or 12a and the voltage plane de?ned by the copper 
foil 70, it is necessary to provide the necessary circuitry in 
the voltage panel 60 or the various voltage plane units 62. It 
also is necessary for the voltage plane panel 60 or unit 62 to 
join the tWo panels 10 and 10a or tWo units 12 and 12a 
together to form a composite structure. Thus as Will become 
apparent presently, the only technique for providing access 
to the voltage plane panel 60 or unit 62 after laminate is by 
means of plated through holes 48 in the panels 10 and 10a. 
Thus, the plated through holes 22 in panels 10 and 10a must 
align With the panel 60 Wherever an electrical connection is 
to be made to or through each panel 60. Moreover, the 
diameter of the through holes 84 in the voltage panel 60 
must be smaller than the diameter of the plated through holes 
48, and the openings 80 and 82 must be smaller in diameter 
than the inner diameter of the plated through holes 48, also 
as Will become apparent presently. 

[0035] It is also required that a plated through hole 48 in 
either panel 10 or 10a must align With an opening 80 or 
opening 82 respectively in the dielectric 74 or 76 Where a 
connection of the respective panel is to be made to the 
copper foil 70 de?ning the voltage plane. Also, a plated 
through hole 48 in each panel 10 and 10a must align With a 
through hole 84 in the voltage panel 60. 

[0036] As shoWn in FIG. 4a portions of panels 10 and 10a 
are shoWn positioned and aligned in a stack With a voltage 
panel 60 all of Which are to be joined to form a composite 
structure. As indicated earlier the dielectric material 74, 76, 
and 78 of the panel 60 is B-stage cured and therefore is 
suf?ciently tacky to provide an adhesive interface to both the 
panels 10 and 10a When the dielectric material 24 and 26 on 
panels 10 and 10a are fully cured. The through holes 48 and 
48a aligned either With the openings 80 or 82 or With a 
through hole 84 as shoWn in FIG. 4a. The panels 10 and 10a 
are brought into contact With opposite sides of the voltage 
panel 60 and the photoimageable dielectric material 74, 76, 
and 78 are cured to a ?nal cured state. This is preferably 
done by heating the composite panel structure to a tempera 
ture of about 190° C. for about 2 hours at about 500 psi, 
Which Will result in a cure of at least about 95 percent and 
result in the laminate structure of FIG. 4b. 

[0037] With a composite structure of a pair of panels 10 
and 10a laminated to opposite sides of a voltage panel 60 as 
shoWn in FIG. 4b, the curing of the dielectric material 74 
and 76 provides a suitable surface for the reception of copper 
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plating. To this end, the required interconnections betWeen 
the panels 10 and 10a and voltage panel 60 are plated by 
photolithographic techniques. 
[0038] As shoWn in FIG. 4c, the exposed surfaces of both 
the panels 10 and 10a and then opened through holes 48 or 
48a and rims 106 and 108 are seeded With a layer of 
palladium, or other seed layer an a they are coated With 
photoresist material 100 as shoWn in FIG. 4d. This can be 
either a negative acting or positive acting photoresist. The 
photoresist is patterned and developed as shoWn in FIG. 4a' 
to provide openings 102 and 102a at all locations aligned 
With one of the through holes 48 or 48a Which are to be 

utiliZed for providing the interconnections to or through the 
panel 60. (It Will be remembered that the only path that 
connections can be made to the panel 60 is through the 
plated holes 48 and 48a.) The layout thus provides a through 
hole 84 extending through the voltage panel 60, a rim 106 
around the hole 84 Where the connection is to be made 
through the plated through hole 48, and a rim 108 around 
openings 80 and 82. 

[0039] The composite panel is then electroless or electro 
plated preferably With copper 110 using conventional addi 
tive plating techniques to provide the necessary intercon 
nections. The plated structure is shoWn in FIG. 46 and 
includes plated connects 112 in hole 84 and plated connects 
114 in holes 80 and 82. 

[0040] FolloWing this, the photoresist 100 is stripped and 
the seeding 99 is ?ash etched to provide the desired com 
posite structure of panels 10 and 10a connected both physi 
cally and electrically through a voltage panel 60 as shoWn in 
FIG. 4f. The cards are cut from the panel With the composite 
structure of each card being comprised of a pair of cards 12 
and 12a and a voltage plane unit 62. 

[0041] As stated earlier, the preferred embodiment utiliZes 
tWo cards 12 and 12a and a voltage plane unit 62. HoWever, 
it is to be understood that additional cards 12 or 12a and 
additional voltage plane units 62 could be utiliZed to form a 
composite of three or more cards 12, 12a . . . 1211 and tWo 

or more voltage plane units 62 can also be employed. Also 
as indicated earlier, cards 12 and 12a need not be identical, 
but can be pre-designed and plated to serve the desired 
electrical function. Also as noted earlier, the invention is not 
limited to the technique of forming the cards or boards as 
shoWn in application Ser. No. 09/203,956 (Attorney Docket 
EN9-96-138). For example, cards formed With tWo poWer 
planes as described in application Ser. No. (Attorney 
Docket EN9-97-010), might also be used either in combi 
nation With the cards of the application Ser. No. 
(Attorney Docket EN9-96-138) or With other cards of the 
same type or With cards of different types. According to the 
teachings of application Ser. No. (Attorney Docket 
EN9-97-010) as shoWn in FIG. 5. 

[0042] Accordingly, the preferred embodiments of the 
present invention have been described. With the foregoing 
description in mind, hoWever, it is understood that this 
description is made only by Way of example, that the 
invention is not limited to the particular embodiments 
described herein, and that various rearrangements, modi? 
cations, and substitutions may be implemented Without 
departing from the true spirit of the invention as hereinafter 
claimed. 
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We claim: 
1. A method of forming a composite laminate structure 

comprising the steps of, 

providing ?rst and second circuit board elements each 
having circuitry on at least one face thereof and plated 
through holes, 

providing a voltage plane element having at least one 
voltage plane having opposite faces With a layer of 
partially cured photopatternable dielectric material on 
each face thereof, 

photopatterning and etching at least one hole through said 
voltage plane element and at least one opening through 
each layer of photopatternable dielectric material ter 
minating at said voltage plane, 

aligning each through hole and each opening in said 
voltage plane element With a plated through hole in at 
least one of said circuit board elements to provide 
surface on said voltage plane element communicating 
With said plated through holes and With said at least one 
face of each of said circuit board elements being 
oriented aWay from said voltage plane element, 

laminating said voltage plane element betWeen said cir 
cuit board elements and fully curing said photoimage 
able material of said voltage plane element, and 

plating the surfaces on said voltage plane element com 
municating With said plated through holes in said 
circuit board elements. 

2. The invention as de?ned in claims 1 Wherein said 
circuit board elements are formed at least a part from fully 
cured photoimageable material. 

3. The invention as de?ned in claim 1 Wherein there is 
circuitry on each face of said circuit board elements. 

4. The invention as de?ned in claim 1 Wherein said 
surfaces are plated using photolithographic technique. 

5. The invention as de?ned in claim 1 Wherein the plating 
is copper plating. 

6. The invention as de?ned in claim 1 Wherein said 
voltage plane element has a single voltage plane. 

7. The invention as de?ned in claim 1 Wherein each circuit 
board element has at least one voltage plane. 

8. The invention as de?ned in claim 7 Wherein each circuit 
board element has plated through holes extending through 
said at least one voltage plane. 

9. The invention as de?ned in claim 1 Wherein at least one 
circuit board element has a plurality of voltage planes. 

10. The invention as de?ned in claim 1 Wherein said 
photopatterned dielectric material is an epoxy. 

11. A composite laminate structure comprising, 

?rst and second circuit board elements each having cir 
cuitry on at least one face thereof and plated through 
holes, 

a voltage plane element laminated betWeen said ?rst and 
second circuit board element having at least one volt 
age plane having opposite faces With a layer of fully 
cured photopatterned dielectric material on each face 
thereof With the at least one faces of each circuit board 
element oriented aWay from said voltage plane ele 
ment, 



US 2001/0023044 A1 

etching at least one hole through said voltage plane 
element and at least one opening through each layer of 
photopatternable dielectric material terminating at said 
voltage plane, 

each through hole and each opening in said voltage plane 
element being aligned With a plated through hole in at 
least one of said circuit board elements to provide 
surface on said voltage plane elernent communicating 
with said plated through holes each of said surface 
including an annular ring or said photopatterned mate 
rial of said voltage plane element, and 

conducting material the surfaces of said voltage plane 
elernent communicating with said plated through holes 
in said circuit board elernents establishing electrical 
communication between said circuitry and said voltage 
plane in said voltage plane elernent. 
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12. The invention as de?ned in claim 11 Wherein there is 
circuitry on each face of said circuit board elements. 

13. The invention as de?ned in claim 11 Wherein said 
voltage plane element has a single voltage plane. 

14. The invention as de?ned in claim 11 Wherein each 
circuit board element has at least one voltage plane. 

15. The invention as de?ned in claim 14 Wherein each 
circuit board element has plated through holes extending 
through said at least one voltage plane. 

16. The invention as de?ned in claim 11 Wherein at least 
one circuit board element has a plurality of voltage planes. 

17. The invention as de?ned in claim 11 Wherein said 
photopatterned dielectric material is an epoXy. 


