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WO 2012/091734 PCT/US2011/002003

Rugged Solid State Hard Drive with Silicone Gel Damping

This invention comprises vibration-resistant, rugged hard drives that
include a PC board (hereafter called a “PCB”) mounted in an enclosure. The
PCB is mounted within the enclosure in a plane that is between, and parallel
to two walls of the enclosure. In some embodiments, the PCB may be
mounted inside the enclosure at each end of the enclosure, leaving the PCB
free to flex between these mountings. Between the PCB and each of the two
walls are narrow air gaps that provide space for the PCB to move/flex when
the hard drive is subjected to shock, vibration, oscillation or other '
periodic/aperiodic movement. The spacing between the PCB and the inner
surface of the enclosure walls may be in the range of about 0.25 mm to
about 2 mm. The volumes of the two gaps may be the same or different, and
~ may be in the range of about 1.8 cubic inches to about 23 cubic inches.

To dampen the flexing of the PCB, to improve moisture protection for
the PCB, and/or to improve heat conduction away from the PCB, the air
gaps may be filled, wholly or partially, with a soft material such as silicone
gel. Sufficient silicone gel is placed in the enclosure to cover the IC’s and
capacitors on the PCB. |

In some embodiments, the PCB is made of FR4, and has a length,
width and thickness in the ranges of about 2 inches to about 6 inches, of
about 1.5 inches to about 4 inches, and of about 0.01 to about 0.12 inch,
respectively. In some of these embodiments, the enclosure comprises two
mating shallow halves. These halves include a substantially flat rectangular
panel having four upstanding walls along each side of the panel, and

attachment holes at the corners of the panel. One or both end walls of the
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. enclosure may include openings to receive connectors extending from the
PCB. '

Whén mounted between the halves/walls of the enclosure, the PCB
may extend near to, but not into contact with the inner surfaces of the
enclosure’s peripheral walls. The resulting gap at the perimeter of the PCB
allows silicone gel to flow from one side of the PCB to the other side inside

the enclosure.
BRIEF DESCRIPTION OF THE DRAWINGS

The drawings illustrate an example, or embodirnent, c_if a vibration-
resistant, rugged hard drives that include a PC board mounted in an
enclosure, and include:

Figures 1 and 2, showing top and bottom perspective views of the
drive; |

Figure 3 shows an exploded perspective assembly view of the drive of
Figures 1 and 2; |

Figure 4 shows a top plan view of the PC board in the drive of Figures
land2; | |
Figure 5 shows a side elevation view, taken in cross-section on line 5-
5 of Figure 4, of the drive shown in Figureé land2;and '

Figure 6 shows an exploded detail view of encircled portion 6 in

Figure 5.

DETAILED DESCRIPTION OF THE DRAWINGS
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Figures 1 and 2 show top and bottom perspective views of an
exemplary, vibration-resistant, rugged, solid state hard drive with silicone
gel damping 10. Enclosure 11 includes top panel 12 and bottom panel 13
attached to four-sided frame 14. Electrical connectors 15 protrude from one
end of frame 14. |

Figure 3 shows an exploded, assembly view of drive 10. PC board 18
is placed inside enclosure 11, and is held in place by fastenei's such as
fasteners 16 that seat in openings 17. PC board 18 includes attached
integrated circuits and/or other electronics 19. See also F igure 4. Abo_vé and
below PC board 18, and inside enclosure 11 is silicone gel 20, which
: dampehs vibrations that drive 10 may suffer. The quantity of gel may be
sufficient to fill 90% or more, and sometimes 95% or more of the volurpe
within enclosure 11.

Board 18_liés in a plane that is between, and parallel to top panel12
and bottom panel 13, and is free to flex within enclosure 11 along an axis of
board 18 when drive 10 is subjected to shock, or vibration. Enclosure 11
includes gaps, between the panels 12/13 and the inner surfaces of enclosure
11, filled with siliéoné gel' to cover components 19 on board 18.

. Figure 4 also shows top panel attachment holes 32, openings 34 for
flow of silicone gel 40 from one side of PCB board 18 to thé .other, drive
mounting holes 34, PCB board mounting holes 36, and spaces 38 through
which silicone gel may flow.

~ Figures 5 and 6 show silicone gel 40 inside enclosure 11, and also

show the flow/passage 41 of gel 40 from one side to the other of PCB board
18. ' '



WO 2012/091734 PCT/US2011/002003

The above-described embodiment of this invention is exemplary, and

is not meant to limit the scope of the claims.
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What is claimed is:

1. A rugged hard drive includes a PC board mounted in an enclosure
in a plane that is between, and parallel to two walls of said enclosure, said
PC board being free to flex within said enclosure along at least one axis of
said PC board when said hard drive is subjected to shock, vibration,

- oscillation or other periodic/aperiodic movement, said enclosure including -
gaps between said PC board and the inner surfaces of éaid enc'losure; said
gaps including sufﬁéient silicone gel to cover electrical components on said

PC board.

2. The d_rive_ of claim 1 wherein said enclosﬁre includés a peripheral gap
between the inner surfaces of said enclosure and said PC board of sufficient
size to permit said silicone gel to flow from one side of said PC board to the

other side of said PC board.

3. The drive of claim 1 wherein said silicone gel occupies more than about

90% of the volume inside said enclosur_ei.

4. The drive of claim 2 wherein said silicone gel occupies more than about

| 90% of the volﬁme inside ‘said enclosure.
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