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(57) Abrége/Abstract:

A circuit board protection system (10) includes a circuit board (12) including at least one edge (18), an enclosure (140) used to
encapsulate the edge (18), and a seal (16). Accordingly, the circuit board (12) is protected from liquid infiltration at the edge (18)
of the board (12). Additionally, a method for protecting a circuit board (12), including at least one edge (18), In a board enclosure

(14) Includes applying encapsulating material (16) to at least one of the board enclosure (14) and the edge (18), and positioning
the circuit board (12) in the enclosure (14) such that the edge (18) Is encapsulated.
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(57) Abstract: A circuit board protection system (10) includes a circuit board (12) including at least one edge (18), an enclosure
(140) used to encapsulate the edge (18), and a seal (16). Accordingly, the circuit board (12) is protected from liquid infiltration at
o the edge (18) of the board (12). Additionally, a method for protecting a circuit board (12), including at least one edge (18), in a
board enclosure (14) includes applying encapsulating material (16) to at least one of the board enclosure (14) and the edge (18), and
positioning the circuit board (12) in the enclosure (14) such that the edge (18) is encapsulated.
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CIRCUIT BOARD PROTECTION SYSTEM AND
METHOD

BACKGROUND OF THE INVENTION

This mvention relates generally to electronic equipment and, more

particularly, to circuit boards.

Circuit boards are susceptible to damage from environmental hazards.
Specifically, water and chemicals can damage a circuit board and components on the
circuit board. To protect the components, a conformal coating is sometimes applied.
Typically, conformal coatings are formulated from polymeric materials of acrylic,
epoxy, silicone, and urethane families, and protect the components from moisture.
Additionally, conformal coatings tend to restrain components from vibrating.
Component vibration is common in motor control circuit board applications. The
thickness of conformal coatings varies in relation to the thickness of the

corresponding circuit board components. A circuit board with only thin cdmponents

- usually has a thinner coating than a circuit board with thick components. However,

the edges of a circuit board typically have a thin coating regardless of component
thickness.

A circuit board’s thin edge coating sometimes wears or degrades from
general handling such as removing a board from a panel. Additionally, vibration of
the board may degrade the conformal coating if the board contacts a board support
structure. Typically, the board contacts the board support structure at an edge of the
board thus leading to degradation of the thin edge coating. The resulting degradation
of the thin edge coating exposes an edge of a board to the environment. Accordingly,
when a liquid contacts an exposed edge the liquid may infiltrate the board often
leading to board and/or circuit damage. Additionally, most circuit boards are

laminated and liquid exposure commonly causes a delamination of layers of a board.
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BRIEF SUMMARY OF THE INVENTION

In an exemplary embodiment, a circuit board protection system
provides additional protection to a circuit board by preventing liquid from infiltrating
the board. The circuit board protection system includes a circuit board including at
least one edge, an enclosure configured to facilitate encapsulating the edge, and a seal.
The seal encapsulates the edge and prevents liquid from contacting the edge during an
exposure to environmental hazards. Accordingly, the circuit board is protected from

liquid infiltration at the edge of the board.

- BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 1s a schematic side view of a circuit board protection system;

and

Figure 2 is a schematic side view of the enclosure shown in Figure 1.
DETAILED DESCRIPTION OF THE INVENTION

Figure 1 1s a side view of a circuit board protection system 10
including a circuit board 12, an enclosure 14, and a seal 16. Figure 2 is a schematic
side view of enclosure 14 shown in Figure 1. Circuit board 12 includes an edge 18,
and enclosure 14 includes a dam 20, a first inner side 22, a second inner side 24, and
an outer side 26. In an exemplary embodiment, encapsulating material, in an
amorphous state, 1s positioned 1n a cavity 28 and circuit board 12 is positioned such
that edge 18 is encapsulated in the encapsulating material. Dam 20 reduces or inhibits

the amorphous encapsulating material from running down first inner side 22. After

- sufficient time has elapsed, the initially amorphous encapsulating material cures and

hardens forming seal 16. In one embodiment, the encapsulating material is provided
in a caulk tube (not shown) and is applied with a caulk gun (not shown). In another
embodiment, the encapsulating material 1s provided in a 55-gallon drum (not shown)
and 1s applied with a delivery gun (not shown) utilizing compressed air. In a further
embodiment, the encapsulating material is applied automatically utilizing a robotic

arm and a pump to deliver the encapsulating material to the arm.

.
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Additionally, circuit board 12 includes a conformal coating 30 and a
plurality of components 32. Conformal coating 30 is applied by the manufacturer of
circuit board 12 and is intended to protect the components 32 and a circuit (not
shown) printed on board 12. In one embodiment, circuit board 12 is a printed wiring
board such as, but not limited to, a polyimide, MYLAR, polymer-glass, or phenolic
film. In another embodiment, circuit board 12 is a ceramic circuit board, also called a
multilayer interconnect board. It is contemplated that the benefits of a circuit board
protection system 10 accrue to all types of circuit boards 12 including, but not limited
to, tlex boards. Typically, components 32 are electrically and physically connected to

circuit board 12.

In an exemplary embodiment, encapsulating material is applied directly
to edge 18. It 1s contemplated that a wide variety of materials may be used és an
encapsulating material. For example, all materials suitable for fabricating conformal
coating 30 are suitable for fabricating seal 16. Suitable materials include, but are not
limited to, polymeric materials including materials from acrylic, epoxy, silicone, and
urethane families. In an alternative embodiment, enough encapsulating material is
used such that when circuit board 12 is positioned, seal 16 completely fills a gap 34
between edge 18 and second inner wall 24. Accordingly, a liquid will run off and not

collect or pool near edge 18.

Enclosure 14 further includes a first top side 36 and a second top side
38. Second mner side 24, first top side 36, and dam 20 form cavity 28. In a further
embodiment not includi11g1 dam 20, cavity 28 is formed by second inner side 24 and
first top side 36. In a further exemplafy embodiment not including dam 20, the
encapsulating matenal 1s gelated such that the material does not run down first inner

side 22.

Circuit board 12 further includes a bottom side 40, and a gap 42 is
between bottom side 40 and second top side 38. In one embodiment, enough
encapsulating material 1s applied such that when circuit board 12 is positioned within
enclosure 14, seal 16 fills at least a portion of gap 42. In alternative embodiment, gap

42 contains no encapsulating material.
_3-
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In a further exemplary embodiment, the encapsulating material
comprises a resilient material and encapsulates a circuit board 12 for a motor
controller for an electronically commutated motor (not shown). During operation of
the motor, circuit board protection system 10 protects board 12 from environmental
hazards and, moreover, protects board 12 from vibrations because of the resiliency of
the encapsulating material. Electronically commutated motors sometimes vibrate
which can lead to component 32 failure. Accordingly, utilizing a resilient
encapsulating material in circuit board protection system 10 protects circuit board 12
from environmental hazards in an electrically commutated motor and provides

damping of vibration of circuit board 12 and its components 32.

While the invention has been described in terms of various specific
embodiments, those skilled in the art will recognize that the invention can be practiced

with modification within the spirit and scope of the claims.
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WHAT IS CLAIMED IS:

1. A circuit board protection system comprising:
a circuit board comprising at least one edge;

a board enclosure configured to enclose said circuit board, said board

enclosure further configured to facilitate encapsulating said edge; and
a seal comprising encapsulating material encapsulating said edge.

2. A circuit board protection system in accordance with Claim 1

wherelin said enclosure board comprises a dam.

3. A circuit board protection system in accordance with Claim 1

wherein said encapsulating material comprises a polymeric material.

4. A circuit board protection system in accordance with Claim 3
wherein said polymeric material comprises at least one of acrylic, epoxy, silicone, and

urethane.

5. A circuit board protection system in accordance with Claim 1
wherein said board enclosure comprises a first inner wall and a second inner wall, said

seal further configured to at least partially fill a cavity between said edge and said

second inner wall.

6. A circuit board protection system in accordance with Claim 5

wherein said board enclosure further comprises a dam.

7. A circuit board protection system in accordance with Claim 6
wherein said board enclosure further comprises a top side, said circuit board
comprises a bottom side, said seal further configured to fill at least a portion of a gap

between said bottom side and said top side.

8. A method for protecting a circuit board in a board enclosure, said

method comprising the steps of:
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applying encapsulating material to at least one of the board enclosure

and an edge of the circuit board; and

positioning the circuit board in the enclosure such that the edge is

encapsulated.

9. A method 1 accordance with Claim 8 wherein said step of applying
further comprises the step of applying encapsulating material to at least one of a board

enclosure comprising a dam and an edge of the circuit board.

10. A method in accordance with Claim 9 wherein said step of

applying further comprises the step of applying a polymeric material.

11. A method in accordance with Claim 10 wherein said step of
applying further comprises the step of applying at least one of acrylic, epoxy, silicone,

and urethane.

12. A method 1n accordance with' Claim 8 wherein said board
enclosure includes an inner wall, said step of positioning the circuit board further
comprises the step of positioning the circuit board such that the encapsulating material

fills a gap between the edge and the inner wall.

13. A method in accordance with Claim 9 wherein said board
enclosure includes an inner wall, said step of applying further comprises the step of
applying encapsulating material such that a cavity between the edge and the inner wall

1s at least partially filled with the encapsulating material.

14. A method 1mn accordance with Claim 13 wherein said board
enclosure includes a top side, said circuit board includes a bottom side, said step of
applying further comprises the step of applying encapsulating material such that a gap
between the bottom side and the top side is at least partially filled with the

encapsulating material.

15. A circuit board protection system for an electrically commutated
motor, said system comprising:

-6-
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a circuit board comprising at least one edge, said circuit board

configured to control said motor;

a board enclosure configured to enclose said circuit board, said board

enclosure further configured to facilitate encapsulating said edge; and

5 a seal comprising encapsulating material configured to encapsulate said

edge.

16. A circuit board protection system in accordance with Claim 15

wherein said enclosure comprises a dam.

17. A circuit board protection system in accordance with Claim 15

10 wherein said encapsulating material comprises a polymeric material.

18. A circuit board protection system in accordance with Claim 17
wherein said polymeric material comprises at least one of acrylic, epoxy, silicone, and

urethane.

19. A circuit board protection system in accordance with Claim 15
15 wherein said board enclosure comprises a first inner wall and a second inner wall, said
seal further configured to at least partially fill a cavity between said edge and said

second mner wall.

20. A circuit board protection system in accordance with Claim 19

wherein said board enclosure further comprises a dam.
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