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(57) Abregée/Abstract:

The circult traces of a circuit board extend to and usually outward from a side surface of the board for direct connection to
contacts of a mating connector, circuit board or device. The contact portions of the traces are the end surfaces of the traces
which In one embodiment extend outward of the plane of the associated side surface of the circuit board. The contact portion
may be of greater cross-sectional area than that of the associated trace to provide a contact area of intanded size. The contact
portion of a trace may be plated with gold or other appropriate conductive material to enhance conductivity and prevent or
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(57) Abréege(suite)/Abstract(continued):

minimize oxidation or corrosion. Interconnection to the contact portions of the traces Is provided by mating contacts which
respectively engage the contact and surfaces of the traces. Preferably, the mating contacts are resilient conductive columns or
elements which are maintained in engagement with the contact ends by suitable hardware.
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The circuit traces of a circuit board extend t5» and
usually outward from a side surface of the board for
direct connection to contacts of a mating connector,
circuit board or device. The contact portions oi the
traces are the end surfaces of the traces which in one
embodiment extend outward of the plane of the associated
slde surface of the circuit board. The contact portion
may be of greater cross-sectional area than that o1 the
associated trace to provide a contact area of 1int:znded
size,. The contact portion of a trace may be plated with
gold or other appropriate conductive material Co enhance
conductivity and prevent Or minimize oxidation oxr
corrosion. Interconnection to the contact portions oil the
traces 1is provided by mating contacts which respect..vely
engage the contact and surfaces of the traces,
Preferably, the mating contacts are resilient conductive
columns or elements which are maintained in engagement
with the contact ends by suitable hardware.
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BACKGROUND OF THE INVENTION

Electronic equipment often employs a circuit board or
interconnection panel such as a Dbackplane, and to which
one oOor more cilrcult boards, often called daughter boards,
are connected. The daughter boards are disposed
perpendicular to the backplane and are connected thereto
by mating connectors. The connector on the daughter board
1s typically an edge card connector which 1s disposed
along one edge of the board and which provides electrical
interconnection from contact pads on a surface of the
board to connector contacts 1n the edge card connector.
This connector 1s mateable to a complementary connector
mounted on the backplane. The edge card connectors are
separately manufactured components which add to the cost
and bulk of a board assembly. For many purposes the

distance between an array of daughter boards which may be

mounted on a backplane 1s limited by the physical size of
the connectors. As electronic devices operate at ever

increasing frequencies, 1t becomes 1increasingly important



10

15

20

25

30

35

CA 02293956 2000-01-05

material and conductive traces of inner layers are
interconnected to the conductive traces of other :-nner

between layers at selected positions, Selected traces are
connected to a pad or plated hole located on the top

Corresponding pads or holes. Signals must travel = long
the traces in the circuit board and travel outside the
circuit board through the mating connectors.

The electrical path lengths of these conventional board
interconnection arrangements are increased by the
lnterconnection paths through the connectors.

BRIEEF SUMMARY OF THE INVENTION
In the present invention the circuit +traces cf a

surfaces of the traces which in one embodiment ex:-end
cutward of the plane of the associated side surface of the
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The contact portion may be of greater Cross—sectional area
than that of the associated trace to provide a co-tact
area of intended size. The contact portion of a tracs may
be plated with gold or other appropriate conductive

oxidation or corrosion. Contact pads may be deposited on
or attachgd Lo the contact ends of the tracers.

Interconnection to the contact portions of the tiaces
1s provided by mating contacts which respectively erigage
the contact and surfaces of the traces. Preferably, the
mating contacts are resilient conductive columns or
elements which are maintained in engagement with the
contact ends by suitable hardware.

The speed of a circuit board constructed in
accordance with the invention is improved since signal
path lengths can be minimized by the in-line

or device, Spacing between adjacent boards can als: be
reduced by the absence of bulky connectors. The absence
©of board connectors also permits high I/0 "pin counts"
since the contact portions of the traces can be nore
closely spaced than conventional contact pads.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING
The 1nvention will be more fully understood from the
following detailed description taken in conjunction w~ith
the accompanying drawings in which:
Fig. 1 is a pictorial view of the interconnect in
dccordance with the invention:
Fig. 1A is an enlarged top view of an end con-act

having a contact pad thereon;
Fig. 2 1s a exploded view of the embodiment of Fig. 1;
Fig. 3 is an enlarged side view of the invention;



L0

15

20

25

30

35

CA 02293956 2000-01-05

-4 -

Fig. 4 is an enlarged end view of an interconne -t in
accordance with the invention;

Fig. 5 is an enlarged cutaway view of an intercoqnect
according to the invention and mating contact assembly;

Fig, 6 1is a pictorial view of a4 contact ass:ambly
useful with the invention;

Fig. 7 4is an enlarged side view of a resilient
conductive column employed in the contact assembly of Fig.
6

Flg. 8 is an enlarged side view of an alte:rnate
embodiment;

Fig. 9 1is a pictorial view of a circuit boaril in
accordance with the invention and a mating backplane; and

Fig. 10 is an exploded pictorial view of the invention
as employed for board to board interconnection.

DETAILED DESCRIPTION OF THE INVENTION
Referring to PFigs. 1 and 2 there is shown a
multilayer circuit board constructed in accordance with
the 1nvention. Circuit traces 10 are provided on lavers of

layers via plated through holes 12. Ground planes 14 may
be provided on lavers adjacent to signal layers to provide
a shielded structure. The multilayer «circuit board
structure is itself known and can take a variety of well
known forms and configurations. In accordance with the
invention circuit traces on selected layers of the bonard
exXtend to a side surface of the board for direct
connection to contacts of 2 mating connector, cirzuit
board or other device. As seen in Fig. 2, the trace:; 10
on layers 16, 18 and 20 terminate in enlarged contact =nds
22 which extend beyond the plane of the side of the
clrcuit board by a small amount, typically .001 inch. The
contact ends 22 in the illustrated embodiment are of
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other appropriate conductive material to enhance contact
performance by lmproving conductivity or preventing or
minimizing oxidation or corrosion of the contact er ds.
Contact pads can be attached or provided on the coatact
ends as shown in Fig. 1A. These pads may be of co'per,
conductive epoxy or other conductive material and me Yy be
deposited on or attached to the respective ends of the
Cracers.

It 1s emphasized that the contact areas of the
clrcuit board are only the end areas of the assoc..ated
traces, such as contacts 22 which are generally ortho¢onal
Lo the plane of the circuit board. The surfaces of the
traces which terminate in contacts 22, which are coplanar
with the plane of the board are not employed to contact a
mating connector.

Ground planes can be provided on selected Yomard
layers to provide shielding. As seen in Fig. 2 a ground
plane 14 is provided on a surface of layers 24 and 26 on
respective sides of signal layer 16, Ground planes are
2also provided on lavers 28 and 30 on respective sidesz of
layer 18, and ground planes are provided on layers 32 and
34 on respective sides of layer 20. Various c¢iher
shielding arrangements can be provided as well known in
the art,. The ground plane extends to an edge 36 on each
layer which is inward of the outer edge or side of the
circuit board from which the contacts 22 extend. The
recessed ground plane edges prevent shorting by contacts
mating with the ends 22. The ground plane is recesse( by
a small amount, typically 15 thousands of an inch.

Alternatively the ground plane can extend to the
outer side of the circuit board and with the exposed udge
of the ground plane insulated with an appropriate coa:ing
Co prevent short circuiting of mating contacts.

A greatly enlarged edge or end view of a multilayer
circuit boarxrd is shown in Fig. 4 A row of signal contiicts
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40 are provided in alternate layers 42, 44 and 4o0. A row

of ground contacts 48 are provided in layers 50 and 52

which are adjacent the associated signal layers. Ground

planes 54 are provided on surfaces of the layers as

illustrated such that the signal contacts and assoclated

signal traces are shielded by outer ground planes. The

ground planes are selectively connected to the ground

contacts 48 for <connection to a ground terminal of

equipment to which the circuit board 1s connected.

In a typical multilayer board, the overall board

thickness can vary from about .062 to .125 1inch. For an
eleven lavyer board, a typical thickness 1s about .125
inch.

Interconnection to the side contacts 1s provided by

mating contacts which respectively engage the contact ends

of the side of the board. The mating contacts are

preferably resilient conductive columns having contact

ends which are maintained in engagement with the contact

b

ends of the board. Referring to Fig 5, there 1s shown a

F

cutaway enlarged view of contact ends 60 engaglng the

- y—

contacts of the resilient columns 62 of a contact assembly

f-

64. The opposite contacts of the resilient columns are 1n

pr—.

engagement with respective contact areas 66 of a circuilt
board o68.

Referring to Fig. 6 a contact assembly 1s shown which

-

includes a thin supporting sheet 70 of insulating material

having a plurality of resilient conductive columns /2
supported in openings provided 1n sheet 7/O. The columns
72 each have respective contact ends /4. The columns are

ﬁ

fabricated 1n one embodiment of conductive elastomeric

#

material and have a central section of reduced cross-

section for retaining the columns in the mounting openings

—

of sheet 70, as shown in enlarged form in Fig. 7.

g

The columns are preferably of oval configuration

P

having a longer axis along the axis of a row of contact

ends to be engaged. The cval configuration
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Provides an enhanced contact area wilith the contact en-ds of

the circuit board. Other contact configurations can be
emplovyed to suit particular requirements or
specifications.

In an alternative empbodiment, the contact ends 6. are
Supported on a substrate material 61 which typically is
the material which constitutes & circuit board layer, as
shown in Fig. 8.

The side interconnect in accordance with the
invention is Particularly useful 1n prov..ding
interconnection between daughter boards and a backplane
such as widely used in the computer and telecommunicail ions
industries. For such an interconnection, the cortact
assembly of conductive resilient elements is interposed
between the contact side of a circuit board and m:.ting
contacts of a backplane, as illustrated in Fig. 9.
Interconnection is provided between the side contactsy of
the daughter board(s) 80 and corresponding contacts of the
backplane 82. A plurality of such daughter boards can be

hardware.

The invention also finds application in a board to
board interconnection as shown in Fig. 10. A printed
circuit board 90 is interconnected to a spaced circuit
poard 92 by an interconnecting clrcuit board 94 having
slide interconnects as described above. A pair of
resilient conductive contact assemblies 96 and 98 are

contact ends of board 94 and respective contacts of

The retention hardware can include elements for
malntaining the alignment of the contact ends of the
circuit board and the conductive columns of the con:act
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assembly and mating contacts of
interconnection device.

have alignment elements to
alignment.

the
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CLAIMS
We claim:
1. A printed circulit board interconnect comprising:

a printed circult board having a front surface, a rear
surface, and at least one side surface between the front
surface and the rear surface, and a plurality of conductive
traces disposed in the circuit board;

at least some of the conductive traces extending to
the at least one side surface; and

each of the traces extending to the side surface
having a contact end substantially i1n the plane of the side
surface and beiling mateable to a cooperative contact of a

mating unit.

2. The circuit board interconnect of claim 1 wherein each
of the contact ends of the traces has a cross-sectional

area greater of that of the associated trace.

3. The circuit board interconnect of claim 1 wherein each
of the contact ends of the traces 1s wider than the width

of the associated trace.

4 . The circuilit board interconnect of claim 1 wherein the
contact ends of ¢the traces are each coated with a

conductive material.

5. The circuit board interconnect of claim 4 wherein the

coating 1s silver epoxy.

6 . The circuit board i1nterconnect of claim 4 wherein the

coating is a noble metal.

7. The circuit board interconnect of claim 1 wherein the
printed circult board includes a signal plane and a first
ground plane on one side of the signal plane and a second

ground plane on the opposite side of the signal plane;
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and wherein the signal plane has traces extending to
the side surface of the circuit board;
and wherein the ground planes extend to a plane inward

of the side surface.

8. The circult board interconnect of claim 1 wherein the

contact ends of the traces are plated.

Q9. The circuit board interconnect of claim 1 wherein the

printed circuit board includes multiple layers.

10. The circuit board interconnect of claim 1 wherein the
printed circuit board 1is a multilayer board having signal
traces and ground traces and selected plated through holes

for providing intended interconnection of traces on

selected lavyers.

11. The circuit board interconnect of claim 10 wherein the
printed circuit board includes at least one ground plane

having an edge which extends toward the side surface having

the contact ends; and
wherein the ground plane 1s electrically 1solated from

the contact ends.

12. The circuit board interconnect of claim 11 wherein the

ground plane edge is disposed inward of said side surface.

13. The circuit board interconnect of claim 11 wherein the
ground plane extends to said side surface and has an

insulated coating on the edge thereof.
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14. The circuit board interconnect of claim 1 futrther
including a contact assembly having a Plurality of
resilient conductive elements each having respe:tive
conductive ends the ends on one s8ide of the coitact
assembly being engageable with regpective contact encs of
the traces.

contact ends of the traces are generally orthogonal tc the
plane of the circuit board.

17. The circuit board interconnect of claim 1 including a
contact pad in conductive engagement with each contact end
of respective tracers.
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