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FIG. 1

(57) Abstract: A computer includes various features that improve its functionality and/or ease of use. A modular electronics car-
tridge that includes a piston seal and opposed-direction latches removably engages a cartridge bay of the computer. A high intensi-
ty touch-screen display and a high power processor are disposed in a sealed compartment of the computer, and a remote heat ex-
changer is used to cool the sealed compartment. An interface converter/adapter converts a standard mini-PCI Express slot into a
specialized mini-PCI Express slot with voice capabilities. SIM and microSD card slots mount to a pivoting door on the computer
such that opening the door provides easier access to the card slots.
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COMPUTER

CROSS REFERENCE

[0001] This application claims the benefit of priority from:
e U.S. Provisional Patent Application No. 61/405,926, filed October 22, 2010, titled
“COMPUTER,”

e U.S. Application No. 12/969,191, filed December 15, 2010, titled “Computer With
Removable Cartridge,”

e U.S. Application No. 12/969,159, filed December 15, 2010, titled “Computer With
Door-Mounted Electronics,”

e U.S. Application No. 12/969,172, filed December 15, 2010, titled “Computer With
High Intensity Screen,” and

e U.S. Application No. 13/039,054, filed March 2, 2011, titled “System For Mounting
A Display To A Computer.”

the entire contents of each of which are hereby incorporated by reference herein.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] One or more embodiments of the present invention relate generally to portable
computers.

[0004] 2. Description of Related Art

[0005] Portable computers such as laptops and tablet PCs are used in a wide variety

of environments. Ruggedized laptops and tablet PCs include sealed compartments to house
the computer’s components so as to discourage foreign debris/moisture from entering the
compartments and damaging the computer. Ruggedized laptops and tablets may also include
various features that protect the computer from damage caused by rough handling, drops, and
other impacts. Xplore Technologies Corporation’s iX104C4 tablet PC is an example of such
a ruggedized computer.

SUMMARY OF EMBODIMENTS OF THE INVENTION
[0006] One or more embodiments of the present invention provide increased
functionality and/or ease of use to computers such as laptops and tablet PCS, including

ruggedized versions of such computers.
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[0007] One or more embodiments provide a cartridge for removable engagement with
a computer having a cartridge bay, the cartridge including: a cartridge shell adapted to
removably engage a cartridge bay of the computer; electronics disposed within the shell; an
interface connector electrically coupled to the electronics and adapted to electrically engage
an electronics interface of the computer so as to electrically couple the electronics to the
computer; and a piston seal surrounding the interface connector, the piston seal being
constructed and positioned to compressively engage the cartridge bay when the cartridge
engages the cartridge bay so as create a water-tight seal that separates the interface connector
from an external environment.

[0008] According to one or more of these embodiments, the cartridge is provided in
combination with a computer. The computer includes: a case; a chipset supported by the
case; a display supported by the case and electrically connected to the chipset; a cartridge bay
supported by the case; and an electronics interface disposed in the cartridge bay and
electrically connected to the chipset, wherein the cartridge is movable between an engaged
position and a disengaged position relative to the cartridge bay, wherein when the cartridge is
in the engaged position, the cartridge physically engages the cartridge bay such that the
piston seal compressively engages the cartridge bay and creates a water-tight seal that
separates the interface connector from an external environment, and the interface connector
electrically engages the electronics interface such that the electronics electrically connect to
the chipset, and wherein when the cartridge is in the disengaged position, the cartridge is
physically disconnected from the computer.

[0009] According to one or more of these embodiments, the cartridge bay includes a
side wall, and a portion of the bay side wall slopes away from an opposing portion of the bay
side wall as the portion projects outwardly such that when the cartridge moves from the
disengaged position toward the engaged position, the piston seal slides along the portion and
is disposed in an increasingly interference fit with the portion.

[0010] According to one or more of these embodiments, the portion forms an angle of
less than 30 degrees relative to a direction of movement of a part of the piston seal that
contacts the portion as the cartridge moves into its engaged position.

[0011] According to one or more of these embodiments, the cartridge bay and the

cartridge include complimentary surface features that form a hinge when engaged with each
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other, and when the cartridge is in the engaged position, the hinge prevents a portion of the
cartridge adjacent the hinge from disengaging from the cartridge bay.

[0012] According to one or more of these embodiments, the cartridge further includes
independently movable first and second latches that are each movable relative to the shell
between locking and releasing positions and are spring biased toward their respective locking
positions, the latches are disposed on an opposite half of the cartridge as the surface feature
of the cartridge, when the cartridge is in the engaged position and one of the latches is in its
locked position, the one of the latches engages a portion of the cartridge bay and prevents the
cartridge from disengaging from the cartridge bay, and when the cartridge is in the engaged
position and the latches are in their releasing positions, the cartridge is movable into its
disengaged position.

[0013] According to one or more of these embodiments, movement of the latches
toward their releasing positions moves the latches toward each other and movement of the
latches toward their locking positions moves the latches away from each other.

[0014] According to one or more of these embodiments, the combination includes
ramps disposed on the latches or portions of the cartridge bay such that movement of the
cartridge from its disengaged position to its engaged position causes the latches to
sequentially slide against portions of the cartridge bay so that the ramps cause the latches to
move into their releasing positions, slide past the portions of the cartridge bay, and return to
their locking positions.

[0015] According to one or more of these embodiments, the latches each include a
finger grip to facilitate one-handed operation of the latches such that a user may move the
latches from their locking positions to their releasing positions by pinching the latches
toward each other using only the fingers on one of the user’s hands.

[0016] According to one or more of these embodiments: the electronics interface
includes a first electronics interface; the computer further includes a second electronics
interface; and the interface connector is incompatible with the first electronics interface, but
is compatible with the second electronics interface.

[0017] According to one or more of these embodiments: the cartridge includes a
second interface connector that is compatible with the first electronics interface; and the

cartridge is configured to provide power to the electronics via the second interface connector.
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[0018] According to one or more of these embodiments, the electronics include a
video processor and a mass storage device, wherein the cartridge is configured to provide a
data connection between the computer and both the video processor and the mass storage
device via the first interface connector.

[0019] According to one or more of these embodiments, the cartridge further includes
a data cable having a first portion electrically coupled to the electronics, and a second portion
extending out of the shell, the second portion being electrically coupled to the first interface
connector such that the first interface connector is flexibly tethered to the shell by the cable.
[0020] According to one or more of these embodiments, the cartridge shell includes:
a top; a bottom; and a side extending between the top and bottom, wherein the piston seal
extends continuously around the side and forms a continuous perimeter.

[0021] According to one or more of these embodiments, the cartridge further includes
a data cable having a first portion electrically coupled to the electronics, and a second portion
extending out of the shell, the second portion being electrically coupled to the interface
connector such that the interface connector is flexibly tethered to the shell by the cable.
[0022] According to one or more of these embodiments, the electronics include a
video processor and a mass storage device, wherein the cartridge is configured to provide a
data connection between the computer and both the video processor and the mass storage
device via the interface connector.

[0023] According to one or more of these embodiments, the interface connector
includes a PCI, mini-PCI, or mini-PCI Express connector.

[0024] One or more embodiments provides a computer including: a case; a chipset
supported by the case; a display supported by the case and electrically connected to the
chipset; a cartridge bay supported by the case and shaped and configured to physically
engage a modular electronics cartridge; and an electronics interface disposed in the cartridge
bay and electrically connected to the chipset, wherein the electronics interface is shaped and
configured to electrically connect to the cartridge when the cartridge is engaged with the
cartridge bay, wherein the electronics interface is movably mounted to the case for
movement between first and second positions, the first position including a position
configured to initially connect the electronics interface to the cartridge when the cartridge is

partially engaged with the bay and first contacts the electronics interface, the second position
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including a position configured to electrically connect the electronics interface to the
cartridge when the cartridge is fully engaged with the cartridge bay.

[0025] According to one or more of these embodiments, the computer includes a
spring that operatively extends between the case and the electronics interface and urges the
electronics interface toward its first position.

[0026] According to one or more of these embodiments, the electronics interface
pivotally mounts to the case for pivotal movement about an interface axis between the first
and second positions.

[0027] According to one or more of these embodiments: the cartridge bay is shaped
and configured to define at least a rough pivotal connection with the cartridge during
engagement of the cartridge with the cartridge bay; and the pivotal connection defines a
cartridge axis that is parallel to the interface axis.

[0028] According to one or more of these embodiments, the computer also includes
an electronics cartridge that includes a cartridge shell adapted to removably engage the
cartridge bay, electronics disposed within the shell, and an interface connector electrically
coupled to the electronics and adapted to electrically engage the electronics interface so as to
electrically couple the electronics to the computer, wherein the cartridge is movable between
an engaged position and a disengaged position relative to the cartridge bay, wherein when the
cartridge is in the engaged position, the interface connector electrically engages the
electronics interface such that the electronics electrically connect to the chipset, wherein
movement of the cartridge from the disengaged position to the engaged position causes the
electronics interface to move from its first position to its second position, and wherein when
the cartridge is in the disengaged position, the cartridge is physically disconnected from the
computer.

[0029] One or more embodiments provides a computer that includes: a case; a chipset
supported by the case; a cartridge bay supported by the case and shaped and configured to
physically engage a modular electronics cartridge; a first electronics interface disposed in the
cartridge bay and electrically connected to the chipset, the first electronics interface being
shaped and configured to electrically connect to an interface connector of the cartridge; and a
second electronics interface supported by the case and electrically connected to the chipset,

the second electronics interface being shaped and configured to electrically connect to a
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removable electronics device so as to electrically connect the removable electronics device to
the chipset via the second electronics interface, the second electronics interface being
accessible via an access hole in the cartridge bay to facilitate insertion and removal of the
removable electronics device, wherein the cartridge bay and access hole are constructed and
positioned such that the cartridge covers the access hole when the cartridge is engaged with
the cartridge bay, and wherein the cartridge bay and access hole are constructed and
positioned such that the cartridge bay provides external access to the access hole and second
electronics interface when the cartridge is removed from the cartridge bay.

[0030] According to one or more of these embodiments, the computer also includes:
an electronics cartridge including a cartridge shell adapted to removably engage the cartridge
bay, electronics disposed within the shell, and an interface connector electrically connected
to the electronics and adapted to electrically engage the first electronics interface so as to
electrically connect the electronics to the chipset, wherein the cartridge is movable between
an engaged position and a disengaged position relative to the cartridge bay, wherein
movement of the cartridge into the engaged position covers the access hole, and wherein
movement of the cartridge from the engaged position to the disengaged position provides
access to the access hole and second electronics interface.

[0031] According to one or more of these embodiments: the computer includes a
sealed compartment, the second electronics interface is disposed in the sealed compartment,
movement of the cartridge from the disengaged position to the engaged position seals the
access hole so as to separate the sealed compartment on an interior side of the access hole
from an ambient environment on an exterior side of the access hole, and movement of the
cartridge from the engaged position to the disengaged position provides external access to the
sealed compartment via the access hole.

[0032] According to one or more of these embodiments, the computer also includes
an electronics device that is shaped and configured to removably connect to the second
electronics interface, wherein the cartridge is movable between its engaged and disengaged
positions while the electronics device is connected to the second electronics interface, and
wherein when the electronics device is connected to the second electronics interface and the
cartridge is disengaged from the computer, the electronics device is externally accessible and

manually removable from the second interface and computer via the access hole.
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[0033] According to one or more of these embodiments, the access hole has area of at
least 5 square inches.

[0034] According to one or more of these embodiments, the computer also includes a
display supported by the case and electrically connected to the chipset.

[0035] According to one or more of these embodiments, the second electronics
interface is a USB interface, a PCI Express interface, a mini-PCI Express interface, a SATA
interface, an I"2 C interface, or a PCMCIA interface.

[0036] According to one or more of these embodiments, the first electronics interface
has a different interface specification than the second electronics interface.

[0037] One or more embodiments provide a computer including a case; a circuit
board supported by the case; a chipset electrically connected to the circuit board; a door
mounted for movement relative to the case between open and closed positions; an electronics
interface mounted to the door, the interface being configured to removably engage at least
one electronics device; and an electrical connector that electrically connects the electronics
device to the chipset via the electronics interface when the door is in the closed position and
the electronics device engages the electronics interface.

[0038] According to one or more of these embodiments, the computer includes a
portable computer that further includes: a display supported by the case and electrically
connected to the chipset; and a battery supported by the case and constructed and arranged to
provide power to the display and chipset.

[0039] According to one or more of these embodiments, the battery is movable
between an attached position in which the battery is constructed and arranged to provide
power to the display and chipset, and a detached position in which the battery is electrically
disconnected from a remainder of the computer. When the battery is in its attached position,
the battery covers the door and discourages the door from being moved from its closed
position to its open position.

[0040] According to one or more of these embodiments, the electronics interface
includes a SIM card slot or a memory card slot.

[0041] According to one or more of these embodiments, the electronics interface

includes a SIM card slot and a memory card slot.
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[0042] According to one or more of these embodiments, the door is mounted for
pivotal movement relative to the case between the open and closed positions.

[0043] According to one or more of these embodiments, when the door is in the open
position and the electronics device engages the electronics interface, the electrical connector
does not electrically connect the electronics device to the chipset via the electronics interface.
[0044] According to one or more of these embodiments, the electronics interface
includes a printed circuit board.

[0045] According to one or more of these embodiments: the computer further
includes a first plurality of electric contacts that are supported by the circuit board and
electrically connected to the chipset, the electrical connector includes a second plurality of
electric contacts that electrically contact respective ones of the first plurality of electric
contacts when the door is in the closed position, and the second plurality of electrical
contacts do not electrically contact the respective ones of the first plurality of electric
contacts when the door is in the open position.

[0046] According to one or more of these embodiments, the case includes a hole
through which one of the pluralities of electric contacts move when the door moves from its
open position to its closed position.

[0047] According to one or more of these embodiments, the computer further
includes a tool-less locking mechanism that selectively locks the door in the closed position.
[0048] According to one or more of these embodiments: the case includes a hole
through which an electrical path between the electronics interface and the chipset extends
when the door is closed, and the computer further includes a seal that surrounds the hole and
seals the hole from an ambient environment outside of the computer when the door is in the
closed position.

[0049] One or more of these embodiments provides a tablet computer that includes: a
case defining a sealed compartment; a chipset disposed in the sealed compartment; a touch-
screen display supported by the case and electrically connected to the chipset, the display
facing outward away from the case, a rear side of the display being disposed in the sealed
compartment; and an active coolant heat exchanger supported by the case, the exchanger
including a coolant passage containing a coolant whose flow is configured to carry heat out

of the sealed compartment and into an ambient air outside of the sealed compartment.
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[0050] According to one or more of these embodiments, the coolant passage has a
first portion that is thermally exposed to the sealed compartment, and a second portion
disposed outside of the sealed compartment. The exchanger further includes a heat sink
thermally coupled to the second portion, and a fan supported by the case and disposed
outside of the sealed compartment, the fan being positioned to direct a flow of ambient air
over the heat sink so as to facilitate heat transfer from the heat sink to the ambient air.

[0051] According to one or more of these embodiments, the heat sink includes a first
heat sink, and the computer further includes a second heat sink thermally coupling the
display to the first portion.

[0052] According to one or more of these embodiments, the computer also includes a
heat sink thermally coupling the display to the coolant passage.

[0053] According to one or more of these embodiments, the chipset includes a
processor, and the computer further includes a heat sink thermally coupling the processor to
the coolant passage.

[0054] According to one or more of these embodiments, the display has a brightness
of at least 500 NIT, 600 NIT, and/or 700 NIT.

[0055] According to one or more of these embodiments, the display includes first,
second, and third user-selectable operating modes, the first operating mode including a touch
only mode, the second operating mode including a stylus only mode, and the third operating
mode including a dual mode with the stylus operation taking priority over touch operation.
[0056] One or more embodiments provide a tablet computer that includes: a case
defining a sealed compartment; a chipset disposed in the sealed compartment; and a touch-
screen display supported by the case and electrically connected to the chipset, the display
facing outward away from the case, a rear side of the display being disposed in the sealed
compartment, wherein the display has a brightness of at least 500 NIT, 600 NIT, and/or 700
NIT.

[0057] According to one or more of these embodiments, the display includes a screen
with a viewable size that is at least 8 inches in the diagonal direction.

[0058] According to one or more of these embodiments, the display includes a screen

with a viewable area of at least 20 square inches.
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[0059] According to one or more of these embodiments, the sealed compartment is
fan-less.
[0060] One or more of these embodiments provides a tablet computer including a

case defining a sealed compartment, a touch-screen display supported by the case, the display
facing outward away from the case, the display further comprising a screen and a touch
panel, disposed outwardly of the screen and being transparent to allow viewing of the screen
therethrough, through an opening in the case, a sealing member, disposed between the touch
panel and the opening in the case in a water tight sealing relation, and a frame, disposed
about a perimeter of the touch panel and configured and arranged to transfer a compressive
force generated between the sealing member and the touch panel to a chassis disposed in the
case, substantially without transmitting the compressive force to the screen.

[0061] One or more of these embodiments provides a tablet computer including a
case defining a sealed compartment, a touch-screen display supported by the case, the display
facing outward away from the case, the display further comprising a screen and a touch
panel, disposed outwardly of the screen and being transparent to allow viewing of the screen
therethrough, through an opening in the case, a sealing member, disposed between the touch
panel and the opening in the case in a water tight sealing relation, and a frame, disposed
about a perimeter of the touch panel and configured and arranged to transfer a compressive
force generated between the sealing member and the touch panel to a chassis disposed in the
case, substantially without transmitting the compressive force to the screen.

[0062] One or more embodiments of the present invention provide a combination
comprising: a computer comprising a case, a circuit board supported by the case, a chipset
for supporting a first interface specification and a second interface specification, a first
electronics interface supported by the circuit board and electrically connected to the chipset
for electrically connecting a first peripheral electronics device to the computer using the first
interface specification, and a first plurality of electric contacts supported by the circuit board
and electrically connected to the chipset. A combination of at least some of the first plurality
of electric contacts and at least some electric contacts of the first electronics interface define
pin callouts of a second interface specification. The combination also includes a computer
interface converter removably connectable to the first electronics interface and the first

plurality of electric contacts. The converter includes a substrate, a first interface connector
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supported by the substrate, the first interface connector comprising a second plurality of
electric contacts, the first interface connector being configured to physically engage the first
electronics interface for communication according to the first interface specification via the
second plurality of electric contacts, a third plurality of electric contacts supported by the
substrate, the third plurality of electric contacts being shaped and positioned so as to
electrically contact the first plurality of electric contacts when the first interface connector
physically engages the first electronics interface, and a second electronics interface supported
by the substrate, the second electronics interface comprising a fourth plurality of electric
contacts, some of said fourth plurality of electric contacts being connected to at least some of
the second plurality of electric contacts, others of said fourth plurality of electric contacts
being connected to at least some of the third plurality of electric contacts, the second
electronics interface being configured to engage a second interface connector of a second
peripheral electronics device via said fourth plurality of electric contacts according to the
second interface specification so as to electrically connect the second peripheral electronics
device to the chipset via the first electronics interface and the first plurality of electric
contacts.

[0063] According to one or more of these embodiments, the computer comprises a
portable computer that further includes: a display supported by the case and electrically
connected to the chipset; and a battery supported by the case and constructed and arranged to
provide power to the display and chipset.

[0064] According to one or more of these embodiments, the third plurality of electric
contacts comprise a plurality of pogo pins mounted to the substrate, wherein the pogo pins
contact respective ones of the first plurality of electric contacts when the first interface
connection physically engages the first electronics interface.

[0065] According to one or more of these embodiments, the first interface
specification comprises mini-PCI, mini-PCI Express, USB, I"2 C, or SIM.

[0066] According to one or more of these embodiments, the second interface
specification supports analog voice signal transfer between the second electronics interface
and the computer, and wherein the first interface specification does not support analog voice

signal transfer between the first electronics interface and the computer.
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[0067] According to one or more of these embodiments, the chipset is configured to
receive analog speaker signals from the second electronics interface via at least one of the
first plurality of electric contacts, and the chipset is configured to send analog microphone
signals to the second electronics interface via at least one of the first plurality of electric
contacts.

[0068] According to one or more of these embodiments, the first interface
specification is not configured to transfer analog voice signals.

[0069] According to one or more of these embodiments, the first interface
specification comprises a mini-PCI Express specification, and the second interference
specification uses a mini-PCI Express pin layout, but assigns the pins differently than the
mini-PCI Express specification.

[0070] According to one or more of these embodiments, the second plurality of
electric contacts are separate from the third plurality of electric contacts.

[0071] According to one or more of these embodiments, the first electronics interface
comprises a card slot, the first plurality of electric contacts are physically spaced from the
card slot, the first interface connector comprises a fingered-contact card.

[0072] According to one or more of these embodiments, the first interface connector
is disposed at an end of the substrate, and the third plurality of electric contacts are disposed
at a portion of the substrate that is spaced from the end.

[0073] One or more embodiments provides a computer interface converter
comprising: a substrate; a first interface connector supported by the substrate, the first
interface connector comprising a first plurality of electric contacts, the first interface
connector being configured to engage a first electronics interface of a computer according to
a first interface specification; a second plurality of electric contacts supported by the
substrate, the second plurality of electric contacts being positioned so as to electrically
contact a plurality of mating electric contacts of the computer when the first interface
connector engages the electronics interface of the computer; and a second electronics
interface supported by the substrate, the second electronics interface comprising a third
plurality of electric contacts, some of said third plurality of electric contacts being connected
to some of the first plurality of electric contacts, respectively, others of said third plurality of

electric contacts being connected to the second plurality of electric contacts, respectively, the

12
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second electronics interface being configured to engage a second interface connector of a
peripheral electronics device via said third plurality of electric contacts according to a second
interface specification so as to electrically connect the second electronics device to the
computer via the first interface connector and the plurality of electric contacts.

[0074] According to one or more of these embodiments, the first interface
specification comprises mini-PCI, mini-PCI Express, USB, 1"2 C, or SIM.

[0075] According to one or more of these embodiments, the second interface
specification supports an analog voice signal connection between the second electronics
interface and the computer.

[0076] According to one or more of these embodiments, the first interface
specification comprises mini-PCI Express, and the second interference specification uses a
mini-PCI Express pin layout, but assigns the pins differently than does the mini-PCI Express
specification.

[0077] According to one or more of these embodiments, the second plurality of
electric contacts are separate from the first plurality of electric contacts.

[0078] According to one or more of these embodiments, the first interface connector
is disposed at an end of the substrate, and the second plurality of electric contacts are
disposed at a portion of the substrate that is spaced from the end.

[0079] These and other aspects of various embodiments of the present invention, as
well as the methods of operation and functions of the related elements of structure and the
combination of parts and economies of manufacture, will become more apparent upon
consideration of the following description and the appended claims with reference to the
accompanying drawings, all of which form a part of this specification, wherein like reference
numerals designate corresponding parts in the various figures. In one embodiment of the
invention, the structural components illustrated herein are drawn to scale. It is to be expressly
understood, however, that the drawings are for the purpose of illustration and description
only and are not intended as a definition of the limits of the invention. In addition, it should
be appreciated that structural features shown or described in any one embodiment herein can
be used in other embodiments as well. As used in the specification and in the claims, the

€6, %% <<
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singular form of an”, and “the” include plural forms unless the context clearly dictates

otherwise.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0080] For a better understanding of embodiments of the present invention as well as
other objects and further features thereof, reference is made to the following description
which is to be used in conjunction with the accompanying drawings, where:
[0081] FIG. 1 is a front perspective view of a computer according to an embodiment

of the invention;

[0082] FIG. 2 is rear perspective view of the computer of FIG. 1;

[0083] FIG. 3 is rear perspective view of the computer of FIG. 1 with its battery
removed;

[0084] FIG. 4 is a block diagram of the computer of FIG. 1;

[0085] FIG. 5 is a partial rear view of the computer of FIG. 1, with an electronics

cartridge removed to show several electronics interfaces of the computer;

[0086] FIG. 6 is a partial rear perspective of a motherboard of the computer with a
radio connected to an interface of the computer;

[0087] FIG. 7 is a front view of an interface converter that may be used in
conjunction with the computer of FIG. 1;

[0088] FIG. 8 is a rear view of the interface converter of FIG. 7;

[0089] FIG. 9 is a partial rear view of the computer of FIG. 1, with the converter of
FIG. 7 mounted to an interface of the computer;

[0090] FIG. 10 is a partial rear view of the computer of FIG. 1, with the converter of

FIG. 7 mounted to the computer and a radio mounted to the converter;

[0091] FIGS. 11A-11E are wiring/pin layout diagrams for the interface converter of
FIG. 7;
[0092] FIG. 12 is a partial rear view of the computer of FIG. 1 showing an electronics

interface door in an open position;

[0093] FIG. 13 is a partial cross-sectional view of the computer of FIG. 1 showing
the electronics interface door in a closed position;

[0094] FIG. 14 is a rear perspective view of the computer of FIG. 1 showing an
electronics cartridge in a partially disengaged position relative to an electronics cartridge bay
of the computer;

[0095] FIG. 15 is a lower perspective view of the electronics cartridge of FIG. 14;
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[0096] FIG. 16 is a partially-exploded, upper perspective view of the electronics
cartridge of FIG. 14;

[0097] FIG. 17 is a partial perspective view of the computer of FIG. 1 showing the
electronics cartridge in a partially removed position;

[0098] FIGS. 18 and 19 are partial, cross-sectional views of the computer of FIG. 1
showing the electronics cartridge in an engaged position;

[0099] FIG. 20 is a perspective, exploded view of the cartridge of FIG. 14 containing
a plurality of hard drives;

[00100] FIG. 21 is a perspective, exploded view of an alternative embodiment of an
electronics cartridge for use with the computer of FIG. 1, wherein the cartridge includes a
mass storage device and a video processor;

[00101] FIG. 22 is a partial front view of a motherboard and remote heat exchanger of
the computer of FIG. 1;

[00102] FIG. 23 is a partial, perspective, exploded view of a connection between an

electronics interface of the cartridge bay and the case of the computer;

[00103] FIGS. 24 and 25 are partial cross-sectional views of the computer of FIG. 1,
showing the electronics cartridge bay, an electronics interface thereof, and the electronics
cartridge;

[00104] FIG. 26 is a partial cross-sectional view of the computer of FIG. 1, taken

along the line 26-26 in FIG. 1;

[00105] FIG. 27 is a partial cross-sectional view of the computer of FIG. 1, taken
along the line 27-27 in FIG. 1;

[00106] FIG. 28 is a detailed view of the cross-sectional view in FIG. 26; and

[00107] FIG. 29 is a perspective exploded view of the display and supporting frame of

the computer of FIG. 1.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS OF THE INVENTION
[00108] FIGS. 1-22 illustrate a tablet PC 10 according to an embodiment of the
invention. Although the illustrated computer 10 comprises a tablet PC, a variety of different
types of computers may alternatively be used according to various embodiments of the

present invention (e.g., a portable laptop PC with a display that pivots (or otherwise moves)
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open and closed relative to the PC’s case; a desktop PC with a case that is physically separate
from the display; a handheld computer such as a smartphone, PDA, etc.).

[00109] As shown in FIG. 4 and separately discussed in greater detail below, the tablet
10 comprises, among other things, a case 20, a motherboard 40, a chipset 50, a display 80, a
remote heat exchanger 100, a plurality of electronics interfaces 200, 210, 220, 400, a docking
connector 250, a battery 550, an electronics access door 410, a GPS 590. one or more radios
380, 620 that utilize antennas 630, 640, a cartridge bay 800 that accepts a variety of modular,
modular electronics-containing cartridges 700, 1000, and power and function switches 1200,
1210.

[00110] The case 20 provides a structural frame for the tablet 20. In the illustrated
embodiment, the case 20 is defined by a plurality of separate components that connect to
each other. The case 20 may alternatively be defined by greater or fewer structures without
deviating from the scope of the present invention. The case 20 may comprise materials that
are light, strong, impact resistant, abrasion-resistant, scratch-resistant, shock-absorbing,
and/or water-tight (e.g., aluminum, titanium, magnesium, plastic, rubber, elastomeric
materials, etc.). According to one embodiment, the main upper and lower structural portions
of the case 20 and the door 410 comprise magnesium, while a holed cover 180 for the fan
140 comprises plastic.

[00111] As shown in FIG. 4, the case 20, either alone or in combination with other
components (e.g., the display 80, the door 410, cartridge 700, 1000), creates a water-tight,
sealed compartment 30 (also known as a “dry” compartment). As shown in FIG. 4, the
sealed compartment 30 contains a variety of the tablet components, including, among others,
the motherboard 40, chipset 50, interfaces 200, 210, 220, 400, 770, electric contacts 350,
480, 490, an interface converter 300, radio(s) 380, 620, SIM and memory cards 440, 460, a
speaker 230, and a microphone 240.

[00112] The case 20 likewise defines a “wet” space 60 that is disposed outside of the
“dry” compartment 30 and is exposed to the ambient environment outside of the sealed
compartment 30. The wet space 60 includes space within the case 20, but outside of the
sealed compartment 30, and space outside of the case 20. Tablet 10 components such as a

fan 140, heat sink 130, docking interface 250, power connector 560, battery 550, GPS 590,
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switches/buttons 1200, 1210, and antennas 630, 640 are disposed at least partially in the wet
space 60.

[00113] Some components of the tablet 10 are partially disposed in the sealed
compartment 30 and partially disposed in the wet area 60, including, for example, the display
80, the heat pipe 110, the power connector 560, and the door 410. For such dual-space
components, a suitable sealing structure (e.g., a gasket, silicone sealant) is used to seal the
portion of the component in the sealed compartment 30 from the portion of the component in
the wet space 60.

[00114] Although particular components are illustrated as being in particular spaces
30, 60, any one or more components of the tablet 10 may be disposed in a different space 30,
60, depending on the environment in which the tablet 10 is to be used, the ruggedness of the
component, and/or other design consideration(s) without deviating from the scope of the
present invention. For example, the speaker 230 and microphone 240 may be disposed in the
wet space 60.

[00115] As used herein, the phrase “water-tight” in reference to a connection or seal
means that the connection will prevent water leakage therethrough when the connection is
submerged in water. According to various embodiments, the entire sealed compartment 30
(including all water-tight connections/seals that separate the compartment 30 from the wet
space 60) is water-tight to a water depth of at least 1 meter.

[00116] The motherboard 40 is supported by the case 20. According to various
embodiments, the motherboard 40 comprises a printed circuit board (PCB), a plurality of
PCBs, or another structure suitable for use in electrically interconnecting circuits, chips 50,
70, interfaces 200, 210, 220, 770, the display 80, components, cards 440, 460, devices 380,
620, a battery 550, the cartridge(s) 700, 1000, etc. to each other. However, various
components of the tablet 10 may alternatively directly connect to each other without the use
of an intermediary motherboard 40, according to various embodiments of the present
invention.

[00117] The chipset 50 electrically connects to the motherboard 40. The chipset 50
comprises one or more chips for providing functionality to the tablet 10 (e.g., for
communicating with electronics components of the tablet, for running an operating system of

the tablet 10 (e.g., Microsoft Windows, Linux, etc.), for running executable programs/code
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stored on a storage device of the tablet 10, for running the display 80 and screen 81 thereof,
for running the user interface (e.g., the touch panel 82) of the tablet 10, for interconnecting
tablet components). The chipset 50 includes a variety of chips and circuits, including, among
others, a central processing unit (CPU) 70 (see FIG. 22), a platform controller hub (PCH) 75
(see FIG. 22), a graphics processing unit (GPU), interface-specific chips/controllers, and
memory (e.g., random access memory). However, the chipset 50 may additionally and/or
alternatively comprise other chips/circuits without deviating from the scope of the present
invention.

[00118] The processor 70 may comprise any suitable processor (e.g., Intel® Core™ 17
processor, other Intel® Core™ i processors, Intel dual core processors, Intel Atom
processors, AMD processors, ARM based processors, etc.) or combination of processors
(e.g., a dual processor, quad processor, etc.) for carrying out various functions of the tablet
10 (e.g., running the operating system and programs/executable code). According to various
embodiments, the processor 70 generates at least 8, 9, 10, 11, 12, 13, 14, or 15 watts of heat
during use.

[00119] As shown in FIGS. 1 and 4, the display 80 is supported by the case 20 and
electrically connected to the chipset 50 (e.g., a GPU or CPU of the chipset) via the
motherboard 40. As shown in FIGS. 26-29, the display 80 includes a screen 81 and a touch
panel 82 disposed outwardly from the screen 81. As shown in FIGS. 26-28, the display 80
(and particularly the screen 81 thereof) faces toward the touch panel 82 and outward away
from the case 20 through a display opening 83 in the case 20. As shown in FIGS. 4 and 26, a
rear side 80a of the display 80, including the screen 81, is disposed in the sealed

compartment 30.

[00120] Hereinafter, the manner in which the display 80 is mounted to the tablet 10 is
described with reference to FIGS. 26-29.
[00121] As shown in FIGS. 1 and 26-27, the touch panel 82 is accessible through the

display opening 83 in the case 20 and the screen 81 is viewable through the opening 83 and
transparent portion of the touch panel 82.

[00122] As shown in FIGS. 26-28, an elastomeric gasket 84 surrounds a perimeter of
the opening 83 and is glued or otherwise adhered in a water-tight manner to the case 20. The

gasket 84 and touch-panel 82 press against each other to form a water-tight seal that
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separates the sealed compartment 30 on the interior side of the touch panel 82 from the wet
space 60 on an exterior side of the touch panel 82.

[00123] The sealing force exerted between the touch panel 82 and gasket 84 is created
by the case 20, a chassis 85, and a frame 86. The chassis 85 mounts to the case 20, or is
formed by the case 20. The frame 86 rests on top of the chassis 85. The frame 86 follows
the perimeter of the opening 83 and the perimeter of the touch panel 82. A perimeter of the
touch panel 82 rests on top of and is supported by the frame 86. The touch panel 82 may be
glued or otherwise fastened to the frame 86 (e.g., via double-sided pressure sensitive
adhesive tape). Alternatively, the touch panel 82 may be held in place solely by it being
sandwiched between the gasket 84 and frame 86.

[00124] The compressive force that provides the water-tight seal between the touch
panel 82 and gasket 84 is transferred from the case 20 to the chassis 85, from the chassis 85
to the frame 86, from the frame 86 to the touch panel 82, and finally from the touch panel 82
back to the gasket 84 that is supported by the case 20. The compressive force is developed
when the case 20 is bolted (or otherwise fastened) together while the chassis 85, frame 86,
touch panel 82, and gasket 84 are in place. The tightening of the bolts creates the
compressive force as the chassis 85 (and lower portion of the case 20) is pressed toward the
upper portion of the case 20.

[00125] According to various embodiments of the invention, the direct transfer of
sealing force from structural components of the tablet 10 (e.g., the case 10, chassis 85, and
frame 86) to the touch panel 82 and gasket 84 facilitates an accurate and precise application
of constant sealing force around the entire perimeter of the seal between the gasket 84 and
touch panel 82. As shown in FIG. 26, the use of the frame 86 provides for a precise stackup
distance between the upper surface of the chassis 85 and the upper surface of the touch panel,
which contacts the gasket 84. In the illustrated embodiment, the stackup distance is 9.28
mm, but may be other distances according to other embodiments of the present invention.
[00126] Conversely, the sealing force that seals the gasket 84 and touch panel 82
together is not transferred through the display screen 81. Put another way, the screen 81 is
isolated from the sealing force exerted between the touch panel 82 and gasket 84. According
to various embodiments of the present invention, avoiding such force transfer through the

screen 81 may provide several benefits. First, because the screen 81 is slightly compressible
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according to various embodiments, transferring the sealing force through the screen 81 could
result in a less precise stackup distance between the chassis 85 and top surface of the touch
panel 82, which could increase the chance of leaks. If the sealing force were transferred
through the screen 81, the same compressibility of the screen 81 may result in inconsistent
sealing pressure around the perimeter of the seal. Furthermore, compression of the screen 81
that would result from transferring the sealing force through the screen 81 may lead to
damage of the screen 81 and light bleed through the compressed pixels of the screen 81,
particularly in embodiments where relatively high sealing forces are used to improve the
water-tight seal (e.g., increase a water depth to which the seal is water-tight).

[00127] Because the water-tight connection between the gasket 84 and touch panel 82
relies on compression rather than a more permanent fastener such as glue, maintenance on
the touch panel 82 and removal and replacement of the touch panel 82 is simplified relative
to a computer in which the gasket is glued to both the case and the touch panel, which would
make it more difficult to remove the touch panel from the case. However, according to an
alternative embodiment of the invention, the gasket 84 could be glued to both the case 20 and
the touch panel 82 to ensure a water-tight seal even in the absence of compressive sealing
force.

[00128] In the illustrated embodiment, the gasket 84 is glued to the case 20 and
compressed against the touch panel 82. Alternatively, the gasket 84 could be glued to the
touch panel 82 and compressed against the case 20 without deviating from the scope of the
present invention. According to a further alternative embodiment of the invention, the
connections between the gasket 84 and both the case 20 and touch panel 82 could rely on a
compression seal, rather than glue or another intermediary adhesive.

[00129] In the illustrated embodiment, the chassis 85 comprises magnesium, and the
frame 86 comprises stamped, bent, 0.3 mm stainless steel. However, the chassis 85 and
frame 86 may alternatively comprise other materials without deviating from the scope of the
present invention. According to an alternative embodiment, the frame 86 and chassis 85 are
integrally formed (e.g., via common casting or subsequent permanent bond).

[00130] As shown in FIGS. 26 and 28, an upper side of a structural frame 81a of the
screen 81 is mounted to the frame 86 via double-sided, pressure sensitive adhesive tape 87

(or another suitable fastener).
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[00131] As shown in FIGS. 26 and 27, the frame 86 has an “L” shaped cross-sectional
shape. The structural connection between the chassis 85 and frame 86 is on an opposite leg
of the “L” from the structural connection between the frame 86 and touch panel 82.
Similarly, the structural connection between the chassis 85 and frame 86 is on an opposite leg
of the “L” from the structural connection between the frame 86 and the screen 81. According
to one or more embodiments, the frame 86 comprises a material with some elastic properties
(e.g., stainless steel), such that the “L” shape can flex to some degree to permit limited
movement of the opposite legs of the frame 86 relative to each other. Such elastic
deformation enables the frame 86 to protect the touch panel 82 and screen 82 from vertical
shocks and vibrations that might otherwise be transferred from the chassis 85 to the touch
panel 82 and screen 81 via the frame 86. According to various embodiments of the
invention, the elasticity of the “L” shape also facilitates a more consistent sealing pressure
around the perimeter of the touch panel 82.

[00132] As shown in FIGS. 27 and 29, a lower side of the screen 81 is supported by
the chassis 85 via intermediary strips of silicon rubber 88 that protect the screen 81 from
vertical shocks and vibrations imparted on the case 20 (e.g., if the tablet 10 was dropped on
its rear face opposite the display 80).

[00133] As shown in FIGS. 26-29, strips of silicon foam 89 are disposed between the
sides of the frame 86 and the chassis 85 or case 20. The strips 89 protects the frame 86 and
screen 81 and touch panel 82 mounted thereto from lateral/side shocks and vibrations
imparted on the case 20.

[00134] The strips 88, 89 may be held in place via any suitable fastener (e.g., glue,
tape, incorporation of the strips 88, 89 into single-sided or double-sided foam/rubber tape).
[00135] In the illustrated embodiment, the strips 88 comprise silicon rubber and the
strips 89 comprise silicon foam. However, according to alternative embodiments of the
present invention, the strips 88, 89 may alternatively comprise any other suitable material
(e.g., an elastomer, an elastic material, foam, rubber, etc.) without deviating from the scope
of the present invention.

[00136] As shown in FIGS. 26-29, the frame 86 laterally surrounds the screen 81.

Mylar frame spacers 91 are fastened to the inner lateral corners of the frame 86. The spacer
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91 are disposed laterally adjacent to the frame 81a of the screen 81 to ensure proper lateral
positioning of the screen 81 relative to the touch panel 82 and case 20.
[00137] According to an alternative embodiment of the invention that provides an
alternative user interface (e.g., a keyboard and/or mouse or other pointing device), the touch
panel 82 can be replaced by a transparent sheet of material such as a sheet of glass or plastic,
or omitted altogether.
[00138] Thus, one or more embodiments of the invention provide an electronics device
comprising:

a case having a sealed compartment and a display opening;

a display screen disposed in the sealed compartment and viewable through the
opening;

a touch panel disposed outwardly of the screen; and

a gasket disposed between the touch panel and the case, the gasket and touch panel
sealing the opening to separate the sealed compartment from an environment surrounding the
electronics device,

wherein the electronics device creates a sealing force that urges the touch panel
toward the opening relative to the case and against the gasket to seal the opening via the
gasket, and

wherein the sealing force is not transferred through the display screen.
[00139] According to one or more of these embodiments, the display screen is isolated
from the sealing force.
[00140] According to one or more of these embodiments, the electronics device
comprises a computer, and the computer includes a chipset disposed in the sealed
compartment, the chipset being electrically connected to the display screen and touch panel.
[00141] According to one or more of these embodiments, the electronics device
comprises a frame through which the sealing force is transferred, wherein the screen and
touch panel are both supported by the frame.
[00142] According to one or more embodiments, the screen 81 comprises a high
intensity/brightness screen 81 (see FIG. 1) that facilitates improved viewability of the screen
81 in bright environments (e.g., outdoors in direct sunlight). The screen 81 may be an LED,

CCFL, or OLED display (e.g., a high intensity, advanced fringe field switching (AFFS)
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screen module from Hydis Technologies Co.). One or more embodiments of the screen §1
provide a brightness of at least 500 NIT (a luminance unit equal to 1 candle per square meter
measured perpendicular to the rays from the source), at least 600 NIT, at least 700 NIT,
and/or somewhere between 500 and 1000 NIT across its viewable area. According to various
embodiments, the screen 81 of the display 80 is at leasta 6, 7, 8, 9, 10, 11, 12, and/or 13 inch
screen, measured diagonally. According to various embodiments, a viewable area of the
screen 81 is at least 15, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, and/or 100 square inches.
According to one embodiment, the screen 81 is a 10.4 inch diagonal screen having a 4:3
aspect ratio and a viewable area of about 52 square inches. According to various
embodiments, the screen 81 releases at least 1, 2, 3, 4, 5, 6, 7, 8, 9, and/or 10 or more watts
of heat into the sealed compartment 30 when operated in high brightness/intensity mode.
[00143] The screen 81 comprises a heat sink 90 (see FIGS. 4 and 29) disposed on a
rear side of the screen 81 in the sealed compartment 30 to dissipate heat from the high-
intensity screen 81 into the sealed compartment 30. The heat sink 90 may span a large
portion of an area of the screen 81 and comprise a high-heat conductivity material such as
aluminum.

[00144] The touch panel 82 provides a user-interface for the tablet 10. According to
one or more embodiments, the touch panel 82 is a multi-mode touch panel 82 that provides
for user (or tablet 10) selection between the following modes: a touch only operating mode, a
stylus only operating mode, and a dual mode with the stylus operation taking priority over
touch operation.

[00145] The high-intensity screen 81 and high-power chipset 50 (and specifically the
processor 70 and PCH 75 thereof) dissipate a large amount of heat into the sealed
compartment 30. Because the compartment 30 is sealed according to one or more
embodiments, the compartment 30 according to one or more embodiments does not dissipate
heat into the ambient environment as well as various unsealed compartments would.
Moreover, according to one or more embodiments, the display 80, chipset 50, and other
components in the sealed compartment 30 generate so much heat that a passive heat
exchanger incorporated into the case 20 (e.g., a metal heat sink that thermally connects the
sealed compartment 30 to the wet space 60) would get so hot that it would be uncomfortable

for some users to touch. As explained below, the active coolant remote heat exchanger
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(RHE) 100 dissipates such heat and facilitates the use of a high-intensity display 80 (e.g.,
500+ NIT) and/or the combined use of a high intensity display 80 (500+ NIT) and a high
power CPU 70 that generates 5, 6, 7, 8, 9, and/or 10 watts or more of heat.

[00146] Hereinafter, the RHE 100 is described with reference to FIGS. 4 and 22.
[00147] As shown in FIGS. 4 and 22, the RHE 100 is supported by the case 20 and is
constructed and positioned to draw heat from within the sealed compartment 30 and dissipate
the heat into the ambient environment/wet space 60 around the tablet 10. The RHE 100
includes a coolant passage 110, a coolant 120, a heat sink 130, and a fan 140.

[00148] As shown in FIGS 4 and 22, the coolant passage 110 (also known as a heat
pipe) contains the coolant 120, whose flow is configured to carry heat out of the sealed
compartment 30 and into an ambient air/wet space 60 outside of the sealed compartment 30.
The coolant passage 110 has a first portion 110a that is thermally exposed to the sealed
compartment 30, and a second portion 110b disposed outside of the sealed compartment 30.
Heat-induced evaporation of the coolant in the first portion 110a and cooling-induced
condensation of the coolant 120 in the second portion 110b cause the coolant 120 to flow
between the first and second portions 110a, 110b, thereby carrying heat out of the sealed
compartment 30.

[00149] According to one or more embodiments, the first portion 110a of the coolant
passage 110 is thermally coupled to the processor 70 (e.g., via direct contact, through mutual
contact with an intermediary heat transfer medium, via mutual contact with an intermediary
heat sink 150 (see FIG. 22), etc.) so as to pull heat directly from the heat-producing processor
70. As shown in FIG. 22, the heat sink 150 is spring-loaded to as to press against the
processor 70, thereby keeping the processor 70 in place. The heat sink 150 is thermally
coupled to first portion 110a so as to thermally couple the first portion 110a to the processor
70. Additionally and/or alternatively, the first portion 110a may be thermally coupled to
other heat producing components of the tablet 10 so as to better dissipate heat generated
within the sealed compartment 30. For example, as shown in FIG. 4, the first portion 110a is
thermally coupled to the heat sink 90 of the display 80. As shown in FIG. 22, the first
portion 110a is also thermally coupled to the PCH 75 via an intermediate heat sink 160. The
first portion 110a also extends within the sealed compartment 30 so as to generally pull heat

from the space within the sealed compartment 30. The heat sinks 150, 160 also serve as
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general heat sinks for the first portion 110a to help the first portion 110a absorb heat from
within the sealed compartment 30.

[00150] According to one or more embodiments, the sealed compartment 30 is fan-
less, and the RHE 100 relies on natural circulation of gas within the sealed compartment 30
and/or heat transfer through the gas in the sealed compartment 30 to transfer heat from
various components in the sealed compartment 30 to the first portion 110a.

[00151] As shown in FIGS. 4 and 22, the heat sink 130 is supported by the case 20,
disposed in the wet space 60, and thermally coupled to the second portion 110b. As shown
in FIG. 22, the heat sink 130 comprises a plurality of heat-dissipating fins.

[00152] As used herein, the term “thermal coupling” means a coupling that facilitates
more heat transfer between components than would be provided if the components were
separated by an air gap. Thermal coupling may comprise direct contact between
components. Thermal coupling may comprise the use of an intermediary structure between
the components, wherein the intermediary structure is designed to improve heat transfer
between the components (e.g., a high thermal conductivity metal in mutual contact with both
components, a high thermal conductivity paste in mutual contact with the components, etc.).
[00153] As used herein, the term “remote” in “remote heat exchanger” means that a
portion of the heat exchanger is disposed remote from another portion of heat exchanger
(e.g., one portion being disposed in a position to absorb heat, and a “remote” portion being
disposed in a position to expel heat). Here, the portion 110a of the RHE 100 is disposed in
the sealed compartment 30, and is therefore remote from the portions 110b (and fan 140 and
heat sink 130), which is disposed in the wet space 60. The portions 110a, 110b are “remote”
from each other despite both being part of the tablet 10.

[00154] The fan 140 is supported by the case 20 and disposed outside of the sealed
compartment 30 in the wet space 60. The fan 140 is powered by the battery 550. The fan
140 is positioned to direct a flow of ambient air over the heat sink 130 so as to facilitate heat
transfer from the heat sink 130 to the ambient air. The fan 140 is connected to the
motherboard 40 and controlled by the chipset 50. For example, to conserve battery 550
power, the chipset 50 may turn the fan 140 on when a temperature in the sealed compartment
30 exceeds a threshold and turn the fan 140 off when the temperature is below a threshold.

As shown in FIGS. 2 and 3, the holed fan cover 180 covers the fan 140 and allows fan-
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induced ambient air flow through the cover 180. According to one or more embodiments,
the fan cover 180 comprises plastic to minimize heat transfer to the user through via the
cover 180.

[00155] Although a particular RHE 100 is illustrated, a variety of other RHEs could
alternatively be used without deviating from the scope of the present invention. Moreover,
according to one or more embodiments, the RHE 100 may be eliminated altogether or
replaced with a passive heat exchanger such as a passive heat sink, for example if the heat
output within the sealed compartment 30 is below a certain threshold.

[00156] As shown in FIG. 4, a plurality of electronics interfaces 200 are provided on
or otherwise electrically connected to the motherboard 40 and chipset 50 to facilitate electric
connections between and among the peripheral electronics devices, tablet 10 components,
and the chipset 50, among others. Such electronics interfaces 200 may include, among
others, PCI-X slots, mini-PCI Express slots 210, 220 (see FIG. 5), USB interfaces, a speaker
port 230 (e.g., a 3.5 mm jack) or built in speaker, a microphone port 240 (e.g., a 3.5 mm jack)
or built in microphone, docking port interfaces 250, an electronics interface 400, a SIM card
interface 430, a memory card interface 450, etc.

[00157] As shown in FIGS. 5 and 6, the mini-PCI Express slot/interface 210 facilitates
connection to the motherboard 40 and chipset 50 of a peripheral electronics device such as a
mini-PCI Express card 620 (e.g., a wireless wide area network (WW AN) data packet radio
card 620) via the mini-PCI Express interface specification. The chipset 50 supports the mini-
PCI Express interface specification (e.g., via a suitable PCI controller). Although the slot
210, card 620, and chipset 50 rely on the mini-PCI Express interface specification, any other

suitable interface specification may be used without deviating from the scope of the present

invention.

[00158] Hereinafter, the interface converter/adapter 300 is described with reference to
FIGS. 4-11.

[00159] The mini-PCI Express interface specification does not support various signals.

For example, the specification does not support voice communications (e.g., analog speaker
and microphone signals). In order to facilitate use of such expanded capabilities (e.g., radios
with voice capability), a removable interface converter 300 is used. As explained in greater

detail below, the converter 300 converts the mini-PCI Express interface 210 into a
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specialized, voice-capable mini-PCI Express interface 340 without the need to add a stand
alone, specialized voice-capable interface to the tablet 10. The converter 300 therefore
provides increased functionality to the tablet 10, without taking up significant additional
space in the tablet 10.

[00160] As shown in FIGS. 7 and 8§, the converter 300 comprises a substrate 310 (e.g.,
a PCB), a mini-PCI Express connector 320, a plurality of pogo pins 330, and a specialized
mini-PCI Express interface/slot 340.

[00161] As shown in FIGS. 7 and 8§, the mini-PCI Express connector 320 is supported
by the substrate 310 and includes a plurality of edge finger electric contacts 320a. As shown
in FIG. 9, the connector 320 of the converter 300 is removably physically and electrically
engageable with the mini-PCI Express interface 210. The connection between the connector
320 and interface 210 via the electric contacts 320a provides for communication according to
the mini-PCI Express interface specification. However, any other suitable interface
specification and interface type may be used without deviating from the scope of the present
invention (e.g., mini-PClexpress, USB, PCMCIA, SATA, 1"2 C, or any other suitable
electronics bus). This mini-PCI Express connection provides power, USB, mini-PClexpress,
1"2 C, and SIM signals to the converter 300 according to the mini-PCI Express interface
specification. However, as noted above, the mini-PCI Express interface specification does
not provide for analog voice signals.

[00162] The converter 300 is provided with voice signals (or other types of
communication signals not provided via the mini-PCI Express interface specification) via the
pogo pins 330 (see FIG. 8) and a plurality of corresponding electric contacts 350 (see FIG. 5)
on the motherboard 40. As shown in FIG. &, the plurality of pogo pins 330 are supported by
the substrate 310. The pogo pins 330 are spring-biased electric contacts.

[00163] As shown in FIGS. 4 and 5, the plurality of corresponding electric contacts
350 are supported by the motherboard 40 and electrically connected to the chipset 50, which
may connect the contacts 350 to suitable devices such as the microphone 240 (or microphone
port such as a 3.5 mm jack accessible from outside of the tablet 10) and speaker 230 (or
speaker port such as a 3.5 mm jack accessible from outside of the tablet 10).

[00164] As shown in FIG. 9, when the connector 320 physically engages the PCI slot

210, the pogo pins 330 align with and electrically contact the electric contacts 350. Thus, the
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converter 300 is removably connectable to the interface/slot 210 and the electric contacts
350.

[00165] While the illustrated connection between the contacts 330 and contacts 350
utilize pogo pins 330 on the substrate 310 and contact pads 350 on the motherboard 40,
respectively, any other suitable electric contacts/connections may be used without deviating
from the scope of the present invention.

[00166] As shown in FIG. 8, the contacts 320a are physically separated or spaced from
the contacts 330. The connector 320 and its contacts 320a are disposed at an end of the
substrate 310. In contrast, the contacts 330 are disposed at a central portion of the substrate
310 that is spaced from the end, and spaced from all of the peripheral edges of the substrate
310.

[00167] The specialized mini-PCI Express interface/slot 340 is supported by the
substrate 310 and comprises a plurality of electric contacts 360. Some of the electric contacts
360 are connected/routed to some of the electric contacts 320a, respectively. Others of the
electric contacts 360 are connected/routed to the electric contacts 330, respectively. FIGS.
11A-11E provide the pin callouts/connections for the contacts 330, contacts 320a, and
contacts 360 of the converter 300 according to an embodiment of the invention. The
combination of electric contacts 320a, 330 that are routed to the interface 340 and its contacts
360 define pin callouts for an interface specification that differs from the specification of the
interface 210 (e.g., by providing/supporting analog voice (e.g., speaker/microphone)
capabilities that are not provided by the interface specification of the interface 210).

[00168] Although the illustrated converter 300 provides a voice-capable interface
according to a voice-capable interface specification, the converter 300 and contacts 330, 350
may alternatively provide any other useful signal functionality to support any other suitable
interface specifications without deviating from the scope of the present invention.

[00169] As shown in FIG. 10, the interface 340 is configured to engage an interface
connector 370 of a peripheral electronics device 380 via the plurality of electric contacts 360
according to the voice-capable interface specification. In the illustrated embodiment, the
device 380 is a voice-capable radio 380. The chipset 50 is configured to receive analog
speaker signals from the interface 340 and device 380 via at least one of the electric contacts

330, 350. Similarly, the chipset 50 is configured to send analog microphone signals to the
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interface 340 and device 380 via at least one of the first electric contacts 330, 350. Thus, the
converter 300 facilitates electrical connection of the device 380 to the tablet 10 (and chipset
50) via a combination of the interface 210 and the contacts 350, 330 according to a voice-
capable interface specification.

[00170] In the illustrated embodiment, the interface 340 and connector 370 have the
form factor and pin positions of a conventional mini-PCI Express interface/card, but utilize
the non-standard pin callouts for the voice-capable interface specification (sometimes
referred to as a specialized mini-PCI Express interface). According to alternative
embodiments of the present invention, the interface 340 and connector 370 may use any
other suitable form factor, pin positions, and/or connection type without deviating from the
scope of the present invention.

[00171] Hereinafter, the door-mounted electronics interface 400 and associated door
410 are described with reference to FIGS. 12 and 13.

[00172] As shown in FIGS. 12 and 13, an electronics interface 400 mounts to a door
410 and electrically connects to the chipset 50 via an electrical connector 480.

[00173] The electronics interface 400 is configured to removably engage at least one
electronics device (e.g., SIM card 440, microSD card 460). In the illustrated embodiment,
the electronics interface 400 comprises a substrate 420 (e.g., one or more PCBs), a SIM card
interface/slot 430 for a SIM card 440, and a memory card interface/slot 450 for a memory
card 460 (e.g., flash memory, SD, SDHC, microSD, microSDHC). However, additional
and/or alternative types of electronics interfaces may be provided by the interface 400
without deviating from the scope of the present invention.

[00174] The door 410 mounts to the case 20 for pivotal movement relative to the case
20 between an open position (shown in FIG. 12) and a closed position (shown in FIGS. 3,
13). According to one or more embodiments of the invention, provision of the interface 400
on the door 410 provides easier access to, removal of, and insertion of the SIM card 440 and
memory card 460 than is provided according to various conventional computers in which a
SIM/memory interface is disposed in a deep recess in the case of a computer.

[00175] Although the illustrated door 410 pivotally mounts to the case 20, any other
type of movable connection could alternatively be used without deviating from the scope of

the present invention.
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[00176] As shown in FIGS. 12 and 13, the electrical connector 480 comprises a
plurality of electric contacts in the form of pogo pins that are mounted to and project from
the substrate 420. The pogo pins 480 are electrically connected to the interfaces 430, 450 so
as to electrically connect to the cards 440, 460 when the cards 440,4 60 are connected to the
interfaces 430, 350. As also shown in FIGS. 12 and 13, a plurality of corresponding electric
contacts 490 are supported by the motherboard 40 and electrically connected to the chipset
50. The pins/contacts 480 electrically contact respective ones of the contacts 490 when the
door 410 is in the closed position, but do not electrically contact the respective ones of the
contacts 490 when the door 410 is in the open position. As a result, the pins/contacts 480
electrically connect the cards 440, 460 (or other electronics devices connected to the interface
400) to the chipset 50 via the electronics interface 400 when the door 410 is in the closed
position and the card 440 and/or card 460 engages the electronics interface 400. Conversely,
the pins/contacts 480 do not electrically connect the card 440 and/or card 460 to the chipset
50 via the electronics interface 400 when the door 410 is in the open position and the card
440 and/or card 460 engage(s) the electronics interface 400.

[00177] As shown in FIGS. 12 and 13, the case 20 comprises a hole 500 through
which the pins 480 move when the door 410 moves from its open position to its closed
position. The hole 500 is preferably small (e.g., smaller in length or area than one or more of
the interface 400, the card 440, and/or the card 460) so as to reduce an amount of
electromagnetic and/or radio frequency interference that can enter the compartment 30 via
the hole 500.

[00178] In the illustrated embodiment the electrical connection between the interface
400 and the motherboard 40 comprises pogo pins 480 on the door 410 and contact pads 490
on the motherboard 40. However, the relative positions of the pins and pads may be reversed
without deviating from the scope of the present invention. In such an alternative
embodiment, the pins may continuously extend from the motherboard 40 through the hole
500. Moreover, the pins 480 and pads 490 may alternatively be replaced by any other
suitable connection that is formed by the closing of the door 410 without deviating from the
scope of the present invention (e.g., male and female multi-pin connectors, a
connector/interface similar or identical to the interface 770 and connector 760 used by the

below discussed cartridge 700).
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[00179] The use of contacts 480, 490 that electrically connect to each other when the
door 410 closes may simplify construction of the tablet 10 according to one or more
embodiments of the invention because the pads/contacts 490 can be formed on the
motherboard 40 before the motherboard is mounted to the case 20. Similarly, the
pins/contacts 480 can be mounted to the interface 400 before the interface 400 is mounted to
the case 20. Once the motherboard 40 and interface 400 are mounted to the case 20, no
further electrical connections or soldering need be made to facilitate connection between the
motherboard 40 and the interface 400, despite them being on opposite sides of a small hole
500 in the case 20.

[00180] However, according to an alternative embodiment of the present invention, the
interface 400 permanently electrically connects to the motherboard 40 via one or more cables
that are soldered to or otherwise connected to the motherboard 40 and interface 400 during
manufacture of the tablet 10. Such a cable or cables could extend through the hole, and the
hole could be sealed around the cable to discourage debris from entering the sealed
compartment 30.

[00181] As shown in FIGS. 3, 12, and 13, a tool-less locking mechanism 510
selectively locks the door 410 in the closed position. The locking mechanism 510 is
manually movable by a user’s hand between a locking position that locks the door 410
closed, and a released position that permits the door 410 to be opened and closed. In the
illustrated embodiment, the locking mechanism 510 comprises a manually-operable, partial-
turn, D-ring latch. However, any other suitable locking mechanism may alternatively be
used without deviating from the scope of the present invention (e.g., tool-less or tool-
requiring mechanism, captive bolt/screw, a latch or latches such as the latches 880, 890
discussed below, etc.).

[00182] As shown in FIGS. 12 and 13, a piston seal 530 surrounds the hole 500 and
seals the hole 500 from the ambient environment/wet space 60 outside of the sealed
compartment 30 or computer 10 when the door 410 is in the closed position. In the
illustrated embodiment, the seal 530 is mounted to and moves with the door 410 relative to
the case 20 such that the seal 530 is sandwiched between a side wall 540a of a recess 540 in
the case 20 and the door 410 when the door 410 is closed. The piston seal 530 functions in a

manner that is similar to or identical to the piston seal 790 of the below-discussed cartridge
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700. The interface 400 and cards 440, 460 are therefore disposed within the sealed
compartment 30 of the tablet 10 when the door 410 is closed.

[00183] The locking mechanism 510 may be designed to press the door 410 against
the case 20 to compress the seal 530 and improve its sealing properties (e.g., improving its
water-resistance and debris-resistance). For example, in the illustrated embodiment, an arm
of the D-ring pin of the mechanism 510 may ride over a ramp/cam built into the case 20 as
the pin is rotated toward its locked position so as to further press the door 410 against the

case 20 and compress the seal 530.

[00184] Hereinafter, the battery 550 of the tablet 10 is described with reference to
FIGS. 2, 3, and 4.
[00185] As shown in FIGS. 2 and 3, the battery 550 is movable between an attached

position (shown in FIG. 2) and a detached position (shown in FIG. 3). In the attached
position, the battery 550 is supported by the case 20 and electrically connects to the
motherboard 40 (and other components such as the chipset 50 and display 80) via a power
connector 560 (see FIGS. 3, 4) to provide power to the tablet 10. In the detached position,
the battery 550 is not electrically connected to the tablet 10, and may or may not be
physically connected to the tablet 10. A manually releasable locking mechanism 570
selectively retains the battery 550 in the attached position. The battery 550 may comprise
one or more battery cells (e.g., a4, 6, 8, 10 cell battery 550).

[00186] As shown in FIGS. 2 and 3, when the battery 550 is in its attached position,
the battery 550 covers the door 410 and discourages or prevents the door 410 from being
moved from its closed position to its open position. This, in turn, prevents the cards 440, 460
from being removed from the interface 400 unless the battery 550 is removed. This
arrangement may reduce the chance of memory damage/loss to the memory card 460, which

might otherwise occur if the card 460 were removed while still being powered by the battery

550.

[00187] Hereinafter, the GPS module 590 of the tablet 10 is described with reference
to FIGS. 1 and 4.
[00188] As shown in FIGS. 1 and 4, the GPS module 590 module fixedly mounts to an

exterior of the case 20 and electrically connects to the motherboard 40 and chipset 50 to

provide GPS functionality to the tablet 10. The type of GPS module 590 used in
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combination with its positioning on the exterior of the case 20 provides sub-meter GPS
accuracy (i.e., 100% of data is within 1.0 meters of accurate) according to one or more
embodiments of the invention. Such accuracy may result from a combination of one or more
of the following: the module’s inclusion of a dedicated GPS antenna, the positioning of the
module 590 on the top of the case 20 so as to provide an unobstructed view to the sky/GPS
satellites, and/or the use of the latest generation GPS engine (e.g., from U-blox or others).
According to one embodiment, the GPS module 590 comprises a GPS 2 Pro module.

[00189] Hereinafter, the tablet’s use of antennas 630, 640 tuned to different
geographical regions is described with reference to FIGS. 1, 4, 6, and 10.

[00190] The tablet 10 includes a radio such as the data packet radio 620 shown in FIG.
6 and/or the voice radio 380 shown in FIG. 10. As explained above, the radios 380, 620
connect to the motherboard 40 via suitable interfaces 210, 340. As shown in FIGS. 6 and 10,
the radios 380, 620 include a main antenna connection 380a, 620a and an auxiliary antenna
connection 380b, 620b. The main antenna connection 380a, 620a is used for transmitting
signals and receiving signals. The auxiliary connection 380b, 620b is used for receiving
signals and may be used for diversity.

[00191] As shown in FIG. 1, the tablet 10 includes two antennas 630, 640 mounted to
the case 20. Different cellular/mobile radio frequencies are used in different geographical
regions (e.g., U.S. and Europe). The U.S.-tuned antenna 630 is tuned to have a small loss
(e.g., 3 dB or less in the transmit/receive) in the frequency range used in a first region (e.g.,
the U.S.), while having a larger loss (e.g., 5dB loss) in the frequency range used in a second
region (e.g., Europe). Conversely, the Europe-tuned antenna 640 is tuned to have a small
loss (e.g., 3 dB or less in the transmit/receive) in the frequency range used in the second
region, while having a larger loss (e.g., 5dB loss) in the frequency range used in the first
region.

[00192] As shown in FIGS. 4, 6, and 10, during manufacture of the tablet 10, the
antenna 630, 640 that is tuned to the region for which the tablet 10 is intended to be used is
hard-wired to the main antenna connection 380a, 620a, while the other antenna 630, 640 is
hardwired to the auxiliary antenna connection 380b, 620b. Such hardwiring reduces signal

loss relative to an alternative use of an intermediary switch that would switch relative
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connections of the antennas 630, 640 and connections 380a,620a/380b,620b. However,
according to an alternative embodiment of the invention, such a switch may be used.

[00193] According to one or more embodiments, both antennas 630, 640 are included
in each tablet 10 manufactured, regardless of whether the tablet 10 is intended for
use/delivery into the first or second region. The inclusion of both antennas 630, 640 in each
tablet 10 simplifies manufacture and may reduce the number of SKUs required to
manufacture the tablet 10 for different regions, because the same hardware (i.e., both
antennas 630, 640) are included in the tablet 10 regardless of destination region.

[00194] According to various embodiments, the use of two antennas 630, 640 may be
less expensive and/or take of less space than the use of a dual-band or multi-band antenna
that is suitable for use across multiple regions.

[00195] Thus, one or more embodiments of the present invention provide a method of
manufacturing a plurality of computers, the method comprising: providing a computer with a
radio and first and second antennas, the first antenna being tuned for use in a first
geographical region, the second antenna being tuned for use in a second geographical region;
determining which of the antennas is tuned for a geographical region of intended use of the
computer; wiring the antenna that is tuned for the region of intended use to a main antenna
connection of the radio; and wiring the antenna that is not tuned for the region of intended
use to an auxiliary connection of the radio. The method may further comprise repeating

these steps for additional computers with additional radios and antennas.

[00196] Hereinafter, the tablet’s cartridge bay 800 and interchangeable cartridges 700,
1000 are described with reference to FIGS. 4 and 14-21.
[00197] As shown in FIGS. 14-20, the modular electronics cartridge 700 is movable

relative to a cartridge bay 800 of the computer 10 between an engaged position (shown in
FIGS. 2 and 3) and a disengaged position (shown in FIG. 5). When the cartridge 700 is in
the disengaged position, the cartridge 700 is physically disconnected from the computer 10
(but may remain tethered or hinged to the computer 10 according to alternative embodiments
of the invention).

[00198] As explained below, the cartridge 700 comprises a cartridge shell 720,
electronics 730 disposed within the shell 720, an interface connector 760, a piston seal 790,

and latches 880, 890.
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[00199] As shown in FIG. 20, the cartridge shell 720 comprises first and second shell
portions 720a, 720b that bolt together to define a cartridge compartment 720c therein. The
shell 720 may alternatively be defined by greater or fewer structures without deviating from
the scope of the present invention. The shell 720 may comprise materials that are light,
strong, impact resistant, abrasion-resistant, scratch-resistant, shock-absorbing, and/or water-
tight (e.g., aluminum, titanium, magnesium, plastic, rubber, elastomeric materials, etc.).
[00200] As shown in FIGS. 20 and 21, the cartridge shell 720 has a top 720d, a bottom
720e, and a side 720f extending in a loop between the top 702d and bottom 720e.

[00201] The cartridge electronics 730 are disposed in the cartridge compartment 720c.
In the illustrated embodiment, the electronics 730 comprise one or more mass storage devices
(e.g., two 1.8 inch SATA hard disk and/or solid state drives 740) connected to suitable
connector 750 (or controller). However, the electronics 730 may alternatively comprise a
variety of different types and combinations of electronics without deviating from the scope of
the present invention. For example, the electronics may comprise just one drive 740. The
electronics may alternatively comprise one or more mSATA drives or other mass storage
devices connected to a suitable connector. As explained in greater detail below with respect
to the cartridge 1000, the electronics 730 may alternatively comprise a combination of mass
storage and processors or other electronics devices (e.g., radios, processors, etc.).

[00202] Multiple cartridges 700 may be provided with different electronics 730 so as
to provide increased functionality to the tablet 10 by replacing a cartridge 700 in the bay 800
with a different cartridge 700.

[00203] As shown in FIG. 20, the interface connector 760 electrically connects to the
electronics 730. In the illustrated embodiment, the connector 760 connects to the connector
750, which, in turn, connects to the hard drives 740. However, the connector 750 could
alternatively connect directly to the hard drives 740 without deviating from the scope of the
present invention. The connector 760 extends out of a hole 720g in the shell 720 or is
otherwise accessible through the hole 720g.

[00204] As shown in FIGS. 14 and 17, a corresponding electronics interface 770 is
disposed in the cartridge bay 800 and electrically connects to the chipset 50 (see FIG. 4). In
the illustrated embodiment, the interface connector 760 and interface 770 create a SATA

connection from the electronics 730 to the chipset 50. The connection provides a data and
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power connection to the electronics 730. However, any other suitable connection or interface
type may be used without deviating from the scope of the present invention. Engagement of
the cartridge 700 with the bay 800 causes the connector 760 to electrically engage the
interface connector 770 so as to electrically connect the electronics 730 to the computer 10
and chipset 50 thereof.

[00205] The piston seal 790 mounts to the cartridge shell 720 and surrounds the
interface connector 760, specifically surrounding the hole 720g in the shell 720 through
which the connector 760 is accessible. As shown in FIGS. 15-21, the piston seal 790 extends
continuously around the side 720f of the bay 800 and forms a continuous perimeter.

[00206] As shown in FIGS. 14, 17, and 19, the cartridge bay 800 is supported by
and/or at least partially defined by the case 20 of the tablet 10. The bay 800 comprises a
removable bay bottom 810 and a bay side wall 8§20 extending outwardly from the bottom
810. As best illustrated in FIGS. 18 and 19, at least a portion 820a of the bay side wall 8§20
slopes away from an opposing portion 8§20b (see FIG. 18) of the bay side wall 8§20 as the
portion projects outwardly from the bottom 810. According to one or more embodiments,
the sloped portion 820a extends around an entire perimeter of the side wall 820. As shown in
FIG. 18, according to various embodiments, the sloped portion 820a forms an angle o of less
than 45, 30, 20, 15, 10, and/or 5 degrees relative to a direction of movement 780 of a part of
the piston seal 790 that contacts the sloped portion 820a as the cartridge 700 moves into its
engaged position.

[00207] As aresult of the sloping side wall 820a, when the cartridge 700 moves from
the disengaged position to the engaged position, the piston seal 790 slides along the portion
820a of the side wall 820 and is disposed in an increasingly interference fit with the portion
820a and wall 820 generally, thereby creating a good seal between the perimeter of the
cartridge 700 and the bay 800 when the cartridge is engaged in the bay 800. Thus, when the
cartridge 700 is in the engaged position shown in FIGS. 3, 18, and 19, the cartridge 700
physically engages the cartridge bay 800 such that the piston seal 790 compressively engages
the cartridge bay 800 and creates a water-tight seal that separates the interface connector 760
from an external environment (e.g., the wet space 60). A portion of the shell 720 on an

opposite side of the seal 790 from the interface connector 760 is preferably water-tight so as
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to form a door that in combination with the water tight seal created by the seal 790 separates
the sealed compartment 30 from the wet space 60.

[00208] The side wall 820 is preferably made of a strong, stiff material such as
magnesium that is capable of enduring the force of the seal 790, whose sealing force is
amplified by the cam/ramp operation of the sloped portion §20a.

[00209] As shown in FIG. 19, the seal 790 facilitates the use of the engaged cartridge
700 as a door to the sealed compartment 30. As best illustrated in FIGS. 5 and 9, by
removing the cartridge 700 and the removable bay bottom 810 (if the bottom 810 is even
used), a user can access components (e.g., the interfaces 210, 220 and electronics devices
300, 380, 620) within the sealed compartment 30 of the tablet 10 via a resulting access hole
830 in the case. As shown in FIG. 5, because the cartridge 700 is a relatively large area and
the seal 790 spans a relatively large area, the access hole 8§30, too, can be relatively large
(e.g.,atleast2,3,4,5,6,7,8,9, 10, 11, 12, 13, and/or 14 square inches). As shown in
FIGS. 5 and 9, the access hole 830 provides external access (i.e. from outside of the tablet 10
and sealed compartment 30) to the interfaces 210, 220 and any devices 300, 380, 620
connected thereto to facilitate easy insertion, removal, and/or replacement of such devices
300, 380, 620, despite such devices being within the sealed compartment 30.

[00210] As shown in FIGS. 5, 14, 21, and 24, the cartridge bay 800 and the cartridge
700 include complimentary surface features 850 (see FIG. 5), 860 (see FIG. 21) that form a
rough hinge 870 (see FIGS. 14 and 24) when engaged with each other. In the illustrated
embodiment, the surface feature 850 of the cartridge bay 800 comprises a notch 850 in the
sidewall 820 (see FIGS. 5, 24), and the surface feature 860 of the cartridge 700 comprises a
complimentarily shaped flange 860 that protrudes from the side 720f (see FIGS. 21, 24) and
fits into the notch 850. When the features 850, 860 are engaged with each other and used as
a rough hinge 870 to pivot the cartridge 700 about a rough cartridge pivot axis 870a (see FIG.
24) into its engaged position, the hinge 870 prevents a portion of the cartridge 700 adjacent
the hinge 870 from disengaging outwardly from the cartridge bay 800.

[00211] As shown in FIGS. 23-25, to accommodate the pivotal movement of the
cartridge 700 as the cartridge 700 moves toward and into its engaged position, the interface
770 is likewise pivotally movable so as to match the pivotal orientation of the cartridge 700

as the cartridge 700 moves into its engaged position. The pivotal movement of the interface
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770 enables the interface 770 to squarely connect to the connector 760, even as the connector
760 pivots into the engaged position of the cartridge 700.

[00212] As shown in FIGS. 23 and 25, the interface 770 mounts to a frame 871 that
includes two pivot axles 871a that pivotally connect to the case 20 for pivotal movement, and
are held in place by bolts 872 or other suitable fasteners. As a result, the interface 770 is
pivotally movable relative to the case 20 about an interface axis 875 (see FIG. 25) between
first and second positions. As shown in FIG. 24, the cartridge axis 870a is parallel to the
interface axis 875.

[00213] The first position of the interface 770 (shown in FIGS. 24 and 25) is a position
configured to initially connect the electronics interface 770 to the connector 760 of the
cartridge 700 when the cartridge 700 is partially engaged with the bay 800 and the connector
760 first contacts the electronics interface 770. As shown in FIG. 24, the first position
enables the interface 770 to squarely mate with the connector 760 in this initial partially
skewed angular position of the cartridge 700 about the cartridge axis §70a.

[00214] The second position of the interface is a position in which the interface 770
extends straight upwardly, as shown in phantom dotted lines in FIG. 24. The second position
is configured to electrically connect the interface 770 to the cartridge 700 and connector 760
thereof when the cartridge 700 is fully engaged with the cartridge bay 800 and the connector
760 extends straight downwardly toward the interface 770.

[00215] As shown in FIG. 23, a spring 877 operatively extends between the case 20
and the electronics interface 770 and urges the electronics interface 770 toward its first
position. Movement of the cartridge 700 from the disengaged position to the engaged
position causes the electronics interface 770 to move from its first position to its second
position, against the bias of the spring 877.

[00216] Although the illustrated embodiment utilizes a pivotal connection between the
interface 770 and the case 20, a variety of other types of connections could additionally or
alternatively be used without deviating from the scope of the present invention (e.g., a multi-
degree of freedom connection that permits the interface 770 to pivot and translate relative to
the case 20).

[00217] As shown in FIGS. 15-17, an end of the cartridge 700 opposite the flange 860

includes independently movable latches 880, 890 that are each movable relative to the shell
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720 between a locking position (shown in FIGS. 14-15 and 17) and a releasing position. As
shown in FIG. 17, when the latches 880, 890 are in their locking positions, pins 880a, §90a of
the latches extend outwardly from the side 720f of the cartridge 700. As shown in FIG. 16,
the latches 880, 890 are spring biased by a compression spring 900 toward their respective
locking positions. When the cartridge 700 is in the engaged position and one of the latches
880, 890 is in its locked position, the pin 880a, 890a of the one of the latches 880, 890
engages a respective portion (e.g., a respective notch 910, 920 (see FIG. 17)) of the cartridge
bay 800 and prevents the cartridge 700 from disengaging from the cartridge bay 8§00.
Conversely, when the cartridge 700 is in the engaged position and the latches 880, 890 are in
their releasing positions, the cartridge 700 is movable into its disengaged position.

[00218] As shown in FIG. 17, a spring-biased, manually actuatable ejector lever 930
can be manually depressed so that it pivots about a pivot axis 940 and pushes the cartridge
700 out of its engaged position when the latches 880, 890 are released to facilitate easier
removal of the cartridge 700. Specifically, when a button 930a is manually pushed
downwardly as shown in FIG. 17, a lever arm 930b moves upwardly. Because the lever arm
930b is disposed at least partially underneath a portion of the cartridge 700 when the
cartridge 700 is in the engaged position, such upward movement of the lever arm 930b lifts
the front of the cartridge 700 out of engagement with the bay 800, thereby facilitating
disengagement of the cartridge 700.

[00219] As shown in FIG. 17, movement of the latches 880, 890 toward their releasing
positions moves the latches 880, 890 toward each other, and movement of the latches 880,
890 toward their locking positions moves the latches 880, 890 away from each other.
According to one or more embodiments of the invention, the opposing releasing directions of
the latches 880, 890 assures that one latch 880, 890 is locked regardless of a shock direction
endured by the tablet 10 during an impact. For example, if the tablet 10 is dropped and
impacts on the right side of the tablet as shown in FIG. 17, the latch 880 may tend to move
toward its released position against the bias of the spring 900, but the latch 890 remains
locked, and is even urged by the impact to remain in the locked position, thereby keeping the
cartridge 700 securely in its engaged position despite the impact.

[00220] As shown in FIG. 17, the cartridge bay 800 includes ramps 950, 960 disposed
outwardly of the notches 910, 920 (upwardly as shown in FIG. 17). Movement of the
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cartridge 700 from its disengaged position toward its engaged position causes the latches
880, 890 to contact and slide against the ramps 93, 940, which force the latches 880, 890 into
their releasing positions as the latches 880, 890 slide down the ramps 950, 960. Once the
latches 880, 890 slide past the ramps 950, 960 and are disposed adjacent the notches 910,
920, the latches 880, 890 return to their locking position under the bias of the spring 900, and
lock the cartridge 700 in its engaged position. According to various embodiments, inclusion
of the ramps 950, 960 results in self-operating latches 880, 890 that need not be manually
moved by the user to their released positions in order to engage the cartridge 700 with the
bay 800.

[00221] In the illustrated embodiment, the ramps 950, 960 are disposed on the bay
800. However, the ramps could alternatively be formed on the pins 880a, §90a without
deviating from the scope of the present invention. Such ramped pins could retract as they
slide down a non-ramped portion of the bay 800 disposed outwardly from the notches 910,
920.

[00222] As shown in FIG. 17, the latches 880, 890 each comprise a finger grip 880b,
890b to facilitate one-handed operation of the latches 880, 890 such that a user may move the
latches 880, 890 from their locking positions to their releasing positions by pinching the
latches 880, 890 toward each other using only the fingers on one of the user’s hands.

[00223] The combination of the piston seal 790, hinge 870, and latches 880, 890
provide a water-tight seal such that the cartridge 700 separates the sealed compartment 30
from the wet space 60 via a tool-less latch mechanism. In contrast, the use of a conventional
compression head gasket instead of the piston seal 790 may have required the use of
numerous, higher force fasteners (e.g., a tool-tightened series of screws/bolts) to achieve a
water-tight seal over the large area of the cartridge 700. Moreover, conventional head
gaskets typically require a larger perimeter seal area (e.g., 10 mm or more) than is required
by the use of a piston seal 790 according to one or more embodiments of the invention,
which may require as little as a 4.5 mm or less perimeter seal area. However, according to
alternative embodiments of the present invention, such a conventional head gasket and tool-
tightened fasteners could be used to attach the cartridge 700 without deviating from the scope

of the present invention.
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[00224] Hereinafter, the cartridge 1000 and its included video processor 1020 and
mass storage device 1060 are described with reference to FIG. 21.

[00225] FIG. 21 illustrates a cartridge 1000 according to an alternative embodiment of
the present invention. The cartridge 1000 includes the same shell 720, seal 790, flange 860,
and latches 880, 890 as the cartridge 700, and physically connects to the tablet 10 in the same
manner as the cartridge 700, but contains different cartridge electronics 730, a different or
additional interface connector 1110, and a different type of electric connection to the tablet
10.

[00226] As shown in FIG. 21, the cartridge 1000 electronics 730 comprise a substrate
1010, a video processor 1020, a mass storage device 1060, and a controller 1080.

[00227] The substrate 1010 comprises a PCB, but may alternatively comprise any
suitable substrate for connection to the video processor 1020, mass storage device 1060, and
connectors 1110, 1120 without deviating from the scope of the present invention. According
to one or more alternative embodiments, the substrate 1010 may be defined by the shell 720
itself, or omitted altogether without deviating from the scope of the present invention.
[00228] The video processor 1020 is supported by the substrate 1010, and provides
video processing capability (e.g., video compression) to the tablet 10. The video processor
1020 may comprise any type of video processor. Moreover, according to various
embodiments, the video processor 1020 may be replaced with any other type of electronics
device without deviating from the scope of the present invention (e.g., an audio processor, a
graphics processor, a radio, etc.).

[00229] The processor 1020 includes a video in/out port 1030 that is accessible
through a hole 1040 in the shell 720. An octopus cable 1050 is removably connectable to the
port 1030 and provides a plurality of video inputs/outputs (e.g., RCA, S-video, DVI, and/or
HDMI in/out) for connection to external video equipment such as monitors and cameras.
[00230] The mass storage device 1060 may comprise any suitable type of storage
device (e.g., hard drive, solid state drive, mini-SATA drive, NAND flash drive, etc.). The
device 1060 connects to the substrate 1010 via a suitable interface 1070 (e.g., an mSATA
connection).

[00231] The controller 1080 is supported by the substrate 1010. The controller 1080

electrically connects to the processor 1020 via electrical paths on the substrate or via a
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suitable connector. The controller 1080 electrically connects to the storage device 1060 via
the interface 1070 or other suitable connector.

[00232] A flexible data cable 1100 extends through the hole 720g in the shell 720.
One end 1100a of the cable 1100 connects to the controller 1080 via a suitable connector.
The other end 1100b of the cable 1100 connects to an interface connector 1110 (e.g., a mini-
PCI Express connector) that is adapted to engage the interface 210 or 220 (see FIG. 5). Use
of the cable 1100 and connector 1110 provides a data connection between the cartridge 1000
and tablet 10 that is not available via the native interface 770 provided by the cartridge bay
800. For example, the mini-PCI Express interface 220 to which the connector 1110 connects
provides different functionality than is available through the SATA interface 770 alone. For
example, the connection of the connector 1110 to the mini PCI Express interface 220
facilitates connection of the video processor 1020 to the tablet 10, even though the video
processor 1020 is positioned in a bay 800 that is designed for use by storage devices, rather
than processors or other PCl-interface based electronics devices.

[00233] A connector 1120 extends from the substrate 1010 through the hole 720g and
is electrically connected to the controller 1080. The connector 1120 may be identical to or
similar to the connector 760 of the cartridge 700, and is adapted to engage the interface 770
of the cartridge bay 800.

[00234] To engage the cartridge 1000 with the tablet 10, the bay bottom 810 is
removed so that the connector 1110 can be connected to the interface 210 or 220, as shown in
FIG. 5. The bay bottom 810 may then be replaced with the cable 1100 routed through a hole
or open slot in the bottom §10. Alternatively, the bottom 810 may remain removed. The
cartridge 1000 is then physically engaged with the bay 800 in the same manner as discussed
above with respect to the cartridge 700, which causes the connector 1120 to engage the
interface 770.

[00235] The controller 1080 provides an interface between the processor 1020, storage
device 1060, and the tablet 10 (e.g., the motherboard 40 and chipset 50) via the interface 210
or 220 and the connector 1110. The interface 210 or 220 may additionally provide the
cartridge 1000 with power. The controller 1080 comprises a mini-PCle to SATA bridge in
order to connect the SATA storage device 1060 to the chipset 50 via the mini-PCle interface
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210 or 220. The controller 1080 also comprises a multiplexer to enable both the processor
1020 and storage device 1060 to share a single PCle interface 210, 220.

[00236] According to various embodiments, the controller 1080, processor 1020,
and/or storage device 1060 may alternatively draw power from the interface 770. In the
illustrated embodiment, the cartridge 1000 does not use the interface 770 to provide a data
connection with the tablet 10, motherboard 40, or chipset 50. However, according to
alternative embodiments of the invention, a data connection between the storage device 1060
and tablet 10, motherboard 40, or chipset 50 may be provided through the connector 1120
and interface 770 in a manner similar to how the data connection to the drives 740 is
provided in connection with the above-discussed cartridge 700.

[00237] Through use of the cartridge 1000, two electronics devices (the processor
1020 and storage device 1060) connect to the tablet 10 via a single interface 210 or 220,
thereby eliminating the need for an additional interface and/or leaving an additional interface
210, 220 available for use by another electronics device (e.g., a radio 380, 620). The
cartridge 1000 may provide greater functionality to the tablet 10 without increasing a form
factor of the tablet 10 by providing two functions (processing via the processor 1020 and
storage via the storage device 1060) in a space that would otherwise be used solely for
storage (e.g., via the cartridge 700). In situations where storage capacity is in high demand,
the cartridge 700 may be used with the tablet 10, as its multiple and larger storage devices
740 may provide for larger, faster storage. Conversely, in situations where video processing
takes priority over storage, the cartridge 1000 may be used with the tablet 10. The ability to
switch between different cartridges 700, 1000 containing different types and/or combinations
of electronics 730 may provide modularity and improved functionality to the tablet 10
without increasing a form factor of the tablet 10.

[00238] According to an alternative embodiment of the present invention, the
processor 1020 uses the interface 220 and connector 1110 for both power and data
communication, while the storage device 1060 uses the interface 770 and connector 760 for
both power and data communication. In such an embodiment, the controller 1080 may be
eliminated altogether because the processor 1020 and storage device 1060 each utilize their

own interface/connection to the chipset 50.
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[00239] As shown in FIGS. 1 and 2, a power switch 1200 (see FIG. 2) and a plurality
of function buttons 1210 (see FIG. 1) are supported by the case 20, electrically connected to
the motherboard 40 and chipset 50 (see FIG. 4), and accessible from outside of the tablet 10.
[00240] Hereinafter, the ability to control the BIOS state of the operating system
running on the tablet 10 before startup is described with reference to FIGS. 1 and 4.

[00241] There are situations where a user desires to turn on a computer without
attracting attention (e.g., in field military use). Conventional computers typically start up in
regular or “loud” BIOS mode (e.g., full brightness screen; volume/sound on; LEDs on), and
can only be switched to a quiet BIOS mode (e.g., low brightness screen, low brightness
LEDs, Mute) by accessing a BIOS control screen while the computer is in regular mode. To
overcome this problem one or more embodiments of the invention enable the user to
selectively turn the tablet 10 on in a quiet BIOS mode without first having to operate the
computer in a loud mode. For example, the chipset 50, buttons 1200, 1210, and/or operating
system stored on a storage device 740 of the tablet 10 are configured so that when the tablet
10 is OFF, a user can start the tablet 10 in quiet mode by simultaneously pressing the power
switch 1200 and a combination of one or more of the buttons 1210, which causes the tablet
10 to start the operating system in a quiet BIOS mode without first entering a regular/"loud”
BIOS mode or requiring the user to enter a BIOS control screen after the operating system is
already running. Other combinations of buttons 1210 and the switch 1200 could be used to
start the operating system in alternative BIOS modes. The same or similar buttons 1210 may
be configured such that their individual or simultaneous activation switches between BIOS
modes on the fly while the operating system is running. The “loud,” “quiet,” and additional
BIOS states can be defined and altered by the user via a conventional BIOS program/screen
that is accessed and used in the same manner as a conventional BIOS control screen. The
traditional BIOS screen may also be used to switch between BIOS modes.

[00242] Thus, one or more embodiments of the invention provide a computer system
and method for selecting a BIOS mode at startup without having to access a BIOS control
screen such that the computer’s operating system starts up in the selected BIOS mode
without first operating under a different/default BIOS mode.

[00243] As shown in FIGS. 2 and 3, removal of the battery 550 provides access to an

access panel 1300 (see FIG. 3) that is fastened to a remainder of the case 20 via suitable
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fasteners such as screws or bolts 1310. A piston seal 1320 is disposed between a sidewall of
a recess in the case 20 and the panel 1300 around a perimeter of the panel 1300. The seal
1320 forms a water tight seal that separates the sealed compartment 30 from the wet space 60
when the panel 1300 is bolted in place. The piston seal 1320 operates in a manner that is
similar or identical to the seal 530 of the door 410. Removal of the panel 1300 provides
access to a hole 1330 in the case 20, through which additional electronics components such
as RAM 1340 can be inserted and connected to the motherboard 40, and disconnected from
the motherboard 40 and removed from the tablet 10. The panel 1300 and RAM 1340 can
only be accessed when the battery 550 is removed.

[00244] The various storage devices 740, 1060 may comprise any type of suitable
storage device without deviating from the scope of the present invention (e.g., hard disk
drives, NAND flash drives, solid state drives, etc. that connect to the chipset 50 via any
suitable standard (e.g., IDE, SATA, etc.)).

[00245] The seals 530, 790, 1320 and gasket 84 preferably comprise resilient materials
(e.g., rubber, an elastomeric material, etc.) that are elastically deformable under pressure to
form a water-tight seal with the surface (e.g., the case 20, walls 540a, 820a, touch panel 82)
against which they are pressed.

[00246] As used herein, the term electrical connection and related phrases means the
provision of an electrical path, and may result in a data connection (with may include an
analog and/or digital signal connection) and/or power connection between two electrically
connected components.

[00247] Although particular types of interfaces and connectors are disclosed herein,
any connector and/or interface may be replaced with any other suitable connector or interface
without deviating from the scope of the present invention. Moreover, an interface/connection
may comprise a hardwired connection without deviating from the scope of the present
invention.

[00248] While the illustrated tablet 10 is described and shown as including a variety of
components, features, and structures, any one or more of these components, features, and
structures may be omitted from the tablet 10 according to various embodiments, without

deviating from the scope of the present invention. Conversely, a variety of additional
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features, components, and/or structures may be added to the tablet 10 without deviating from
the scope of the present invention.

[00249] The foregoing illustrated embodiments are provided to illustrate the structural
and functional principles of the present invention and are not intended to be limiting. To the
contrary, the principles of the present invention are intended to encompass any and all

changes, alterations and/or substitutions within the spirit and scope of the following claims.

46



WO 2012/054567 PCT/US2011/056830

What is claimed is:

1. A cartridge for removable engagement with a computer having a cartridge bay, the
cartridge comprising:

a cartridge shell adapted to removably engage a cartridge bay of the computer;

electronics disposed within the shell;

an interface connector electrically coupled to the electronics and adapted to
electrically engage an electronics interface of the computer so as to electrically couple the
electronics to the computer; and

a piston seal surrounding the interface connector, the piston seal being constructed
and positioned to compressively engage the cartridge bay when the cartridge engages the
cartridge bay so as create a water-tight seal that separates the interface connector from an

external environment.

2. The cartridge of claim 1, in combination with a computer, the computer comprising:

a case;

a chipset supported by the case;

a display supported by the case and electrically connected to the chipset;

a cartridge bay supported by the case; and

an electronics interface disposed in the cartridge bay and electrically connected to the
chipset,

wherein the cartridge is movable between an engaged position and a disengaged
position relative to the cartridge bay,

when the cartridge is in the engaged position, the cartridge physically engages the
cartridge bay such that the piston seal compressively engages the cartridge bay and creates a
water-tight seal that separates the interface connector from an external environment, and the
interface connector electrically engages the electronics interface such that the electronics
electrically connect to the chipset,

when the cartridge is in the disengaged position, the cartridge is physically

disconnected from the computer.

3. The combination of claim 2, wherein:
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the cartridge bay comprises a side wall,

a portion of the bay side wall slopes away from an opposing portion of the bay side
wall as the portion projects outwardly such that when the cartridge moves from the
disengaged position toward the engaged position, the piston seal slides along the portion and

is disposed in an increasingly interference fit with the portion.

4. The combination of claim 3, wherein the portion forms an angle of less than 30
degrees relative to a direction of movement of a part of the piston seal that contacts the

portion as the cartridge moves into its engaged position.

5. The combination of claim 3, wherein:

the cartridge bay and the cartridge include complimentary surface features that form a
hinge when engaged with each other,

when the cartridge is in the engaged position, the hinge prevents a portion of the

cartridge adjacent the hinge from disengaging from the cartridge bay.

6. The combination of claim 5, wherein

the cartridge further comprises independently movable first and second latches that
are each movable relative to the shell between locking and releasing positions and are spring
biased toward their respective locking positions,

the latches are disposed on an opposite half of the cartridge as the surface feature of
the cartridge,

when the cartridge is in the engaged position and one of the latches is in its locked
position, the one of the latches engages a portion of the cartridge bay and prevents the
cartridge from disengaging from the cartridge bay, and

when the cartridge is in the engaged position and the latches are in their releasing

positions, the cartridge is movable into its disengaged position.

7. The combination of claim 2, wherein:
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the cartridge further comprises independently movable first and second latches that
are each movable relative to the shell between locking and releasing positions and are spring
biased toward their respective locking positions,

when the cartridge is in the engaged position and one of the latches is in its locked
position, the one of the latches engages a portion of the cartridge bay and prevents the
cartridge from disengaging from the cartridge bay, and

when the cartridge is in the engaged position and the latches are in their releasing

positions, the cartridge is movable into its disengaged position.

8. The combination of claim 7, wherein movement of the latches toward their releasing
positions moves the latches toward each other and movement of the latches toward their

locking positions moves the latches away from each other.

9. The combination of claim 7, further comprising ramps disposed on the latches or
portions of the cartridge bay such that movement of the cartridge from its disengaged
position to its engaged position causes the latches to sequentially slide against portions of the
cartridge bay so that the ramps cause the latches to move into their releasing positions, slide

past the portions of the cartridge bay, and return to their locking positions.

10. The combination of claim §, wherein the latches each comprise a finger grip to
facilitate one-handed operation of the latches such that a user may move the latches from
their locking positions to their releasing positions by pinching the latches toward each other

using only the fingers on one of the user’s hands.

11. The combination of claim 2, wherein:
the electronics interface comprises a first electronics interface;
the computer further comprises a second electronics interface;
the interface connector is incompatible with the first electronics interface, but is

compatible with the second electronics interface.

12. The combination of claim 11, wherein:
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the cartridge comprises a second interface connector that is compatible with the first
electronics interface, and
the cartridge is configured to provide power to the electronics via the second interface

connector.

13. The combination of claim 11, wherein the electronics comprise a video processor and
a mass storage device, wherein the cartridge is configured to provide a data connection
between the computer and both the video processor and the mass storage device via the first

interface connector.

14. The combination of claim 11, wherein the cartridge further comprising a data cable
having a first portion electrically coupled to the electronics, and a second portion extending
out of the shell, the second portion being electrically coupled to the first interface connector

such that the first interface connector is flexibly tethered to the shell by the cable.

15. The cartridge of claim 1, wherein the cartridge shell comprises:
a top;
a bottom; and
a side extending between the top and bottom,
wherein the piston seal extends continuously around the side and forms a continuous

perimeter.

16. The cartridge of claim 1, further comprising a data cable having a first portion
electrically coupled to the electronics, and a second portion extending out of the shell, the
second portion being electrically coupled to the interface connector such that the interface

connector is flexibly tethered to the shell by the cable.

17. The cartridge of claim 16, wherein the electronics comprise a video processor and a
mass storage device, wherein the cartridge is configured to provide a data connection
between the computer and both the video processor and the mass storage device via the

interface connector.
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18. The cartridge of claim 17, wherein interface connector comprises a PCI, mini-PCI, or

mini-PCI Express connector.

19. A computer comprising:

a case;

a chipset supported by the case;

a display supported by the case and electrically connected to the chipset;

a cartridge bay supported by the case and shaped and configured to physically engage
a modular electronics cartridge; and

an electronics interface disposed in the cartridge bay and electrically connected to the
chipset,

wherein the electronics interface is shaped and configured to electrically connect to
the cartridge when the cartridge is engaged with the cartridge bay,

wherein the electronics interface is movably mounted to the case for movement
between first and second positions, the first position comprising a position configured to
initially connect the electronics interface to the cartridge when the cartridge is partially
engaged with the bay and first contacts the electronics interface, the second position
comprising a position configured to electrically connect the electronics interface to the

cartridge when the cartridge is fully engaged with the cartridge bay.

20. The computer of claim 19, further comprising a spring that operatively extends
between the case and the electronics interface and urges the electronics interface toward its

first position.

21. The computer of claim 19, wherein the electronics interface pivotally mounts to the

case for pivotal movement about an interface axis between the first and second positions.

22. The computer of claim 21, wherein:
the cartridge bay is shaped and configured to define at least a rough pivotal

connection with the cartridge during engagement of the cartridge with the cartridge bay, and
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the pivotal connection defines a cartridge axis that is parallel to the interface axis.

23. The computer of claim 19, further comprising:
an electronics cartridge comprising
a cartridge shell adapted to removably engage the cartridge bay,
electronics disposed within the shell, and
an interface connector electrically coupled to the electronics and adapted to
electrically engage the electronics interface so as to electrically couple the electronics to the
computer,
wherein the cartridge is movable between an engaged position and a disengaged
position relative to the cartridge bay,
when the cartridge is in the engaged position, the interface connector electrically
engages the electronics interface such that the electronics electrically connect to the chipset,
movement of the cartridge from the disengaged position to the engaged position
causes the electronics interface to move from its first position to its second position,
when the cartridge is in the disengaged position, the cartridge is physically

disconnected from the computer.

24. A computer comprising:

a case;

a chipset supported by the case;

a cartridge bay supported by the case and shaped and configured to physically engage
a modular electronics cartridge;

a first electronics interface disposed in the cartridge bay and electrically connected to
the chipset, the first electronics interface being shaped and configured to electrically connect
to an interface connector of the cartridge; and

a second electronics interface supported by the case and electrically connected to the
chipset, the second electronics interface being shaped and configured to electrically connect
to a removable electronics device so as to electrically connect the removable electronics

device to the chipset via the second electronics interface, the second electronics interface
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being accessible via an access hole in the cartridge bay to facilitate insertion and removal of
the removable electronics device,
wherein the cartridge bay and access hole are constructed and positioned such that the
cartridge covers the access hole when the cartridge is engaged with the cartridge bay., and
wherein the cartridge bay and access hole are constructed and positioned such that the
cartridge bay provides external access to the access hole and second electronics interface

when the cartridge is removed from the cartridge bay.

25. The computer of claim 24, further comprising:
an electronics cartridge comprising
a cartridge shell adapted to removably engage the cartridge bay,
electronics disposed within the shell, and
an interface connector electrically connected to the electronics and adapted to
electrically engage the first electronics interface so as to electrically connect the electronics
to the chipset,
wherein the cartridge is movable between an engaged position and a disengaged
position relative to the cartridge bay,
movement of the cartridge into the engaged position covers the access hole, and
movement of the cartridge from the engaged position to the disengaged position

provides access to the access hole and second electronics interface.

26. The computer of claim 25, wherein:

the computer comprises a sealed compartment,

the second electronics interface is disposed in the sealed compartment,

movement of the cartridge from the disengaged position to the engaged position seals
the access hole so as to separate the sealed compartment on an interior side of the access hole
from an ambient environment on an exterior side of the access hole, and

movement of the cartridge from the engaged position to the disengaged position

provides external access to the sealed compartment via the access hole.

27. The computer of claim 25, further comprising:
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an electronics device that is shaped and configured to removably connect to the
second electronics interface,

the cartridge is movable between its engaged and disengaged positions while the
electronics device is connected to the second electronics interface, and

when the electronics device is connected to the second electronics interface and the
cartridge is disengaged from the computer, the electronics device is externally accessible and

manually removable from the second interface and computer via the access hole.

28. The computer of claim 24, wherein the access hole has area of at least 5 square

inches.

29. The computer of claim 24, further comprising a display supported by the case and

electrically connected to the chipset.

30. The computer of claim 24, wherein the second electronics interface is a USB
interface, a PCI Express interface, a mini-PCI Express interface, a SATA interface, an I"2 C

interface, or a PCMCIA interface.

31. The computer of claim 24, wherein the first electronics interface has a different

interface specification than the second electronics interface.

32. A tablet computer comprising:

a case defining a sealed compartment;

a chipset disposed in the sealed compartment;

a touch-screen display supported by the case and electrically connected to the chipset,
the display facing outward away from the case, a rear side of the display being disposed in
the sealed compartment; and

an active coolant heat exchanger supported by the case, the exchanger comprising a
coolant passage containing a coolant whose flow is configured to carry heat out of the sealed

compartment and into an ambient air outside of the sealed compartment.

54



WO 2012/054567 PCT/US2011/056830

33. The computer of claim 32, wherein:
the coolant passage has a first portion that is thermally exposed to the sealed
compartment, and a second portion disposed outside of the sealed compartment,
the exchanger further comprises:
a heat sink thermally coupled to the second portion, and
a fan supported by the case and disposed outside of the sealed compartment,
the fan being positioned to direct a flow of ambient air over the heat sink so as to facilitate

heat transfer from the heat sink to the ambient air.
34. The computer of claim 33, wherein:
the heat sink comprises a first heat sink, and
the computer further comprises a second heat sink thermally coupling the display to

the first portion.

35. The computer of claim 32, further comprising a heat sink thermally coupling the

display to the coolant passage.

36. The computer of claim 32, wherein the chipset comprises a processor, and the
computer further comprises a heat sink thermally coupling the processor to the coolant
passage.

37. The computer of claim 32, wherein the display has a brightness of at least 500 NIT.

38. The computer of claim 37, wherein the display comprises a screen with a viewable

size that is at least 8§ inches in the diagonal direction.

39. The computer of claim 37, wherein the display comprises a screen with a viewable

area of at least 20 square inches.

40. The computer of claim 37, wherein the display has a brightness of at least 600 NIT.
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41. The computer of claim 40, wherein the display has a brightness of at least 700 NIT.

42. The computer of claim 32, wherein the display comprises first, second, and third user-
selectable operating modes, the first operating mode comprising a touch only mode, the
second operating mode comprising a stylus only mode, and the third operating mode

comprising a dual mode with the stylus operation taking priority over touch operation.

43. The computer of claim 32, wherein the sealed compartment is fan-less.

44. A tablet computer comprising:

a case defining a sealed compartment;

a chipset disposed in the sealed compartment; and

a touch-screen display supported by the case and electrically connected to the chipset,
the display facing outward away from the case, a rear side of the display being disposed in

the sealed compartment, wherein the display has a brightness of at least 500 NIT.

45. The computer of claim 44, wherein the display has a brightness of at least 600 NIT.

46. The computer of claim 45, wherein the display has a brightness of at least 700 NIT.

47. The computer of claim 44, wherein the display comprises a screen with a viewable

size that is at least 8§ inches in the diagonal direction.

48. The computer of claim 44, wherein the display comprises a screen with a viewable

area of at least 20 square inches.

49. The computer of claim 44, wherein the sealed compartment is fan-less.
50. A computer comprising
a case;

a circuit board supported by the case;
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a chipset electrically connected to the circuit board;

a door mounted for movement relative to the case between open and closed positions;

an electronics interface mounted to the door, the interface being configured to
removably engage at least one electronics device; and

an electrical connector that electrically connects the electronics device to the chipset
via the electronics interface when the door is in the closed position and the electronics device

engages the electronics interface.

51. The computer of claim 50, wherein the computer comprises a portable computer that
further includes:

a display supported by the case and electrically connected to the chipset; and

a battery supported by the case and constructed and arranged to provide power to the

display and chipset.

52. The computer of claim 51, wherein:
the battery is movable between:
an attached position in which the battery is constructed and arranged to
provide power to the display and chipset, and
a detached position in which the battery is electrically disconnected from a
remainder of the computer, and
when the battery is in its attached position, the battery covers the door and

discourages the door from being moved from its closed position to its open position.

53. The computer of claim 50, wherein the electronics interface comprises a SIM card

slot or a memory card slot.

54. The computer of claim 50, wherein the electronics interface comprises a SIM card

slot and a memory card slot.

55. The computer of claim 50, wherein the door is mounted for pivotal movement relative

to the case between the open and closed positions.
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56. The computer of claim 50, wherein when the door is in the open position and the
electronics device engages the electronics interface, the electrical connector does not

electrically connect the electronics device to the chipset via the electronics interface.

57. The computer of claim 50, wherein the electronics interface comprises a printed

circuit board.

38. The computer of claim 50, wherein:

the computer further comprises a first plurality of electric contacts that are supported
by the circuit board and electrically connected to the chipset,

the electrical connector comprises a second plurality of electric contacts that
electrically contact respective ones of the first plurality of electric contacts when the door is
in the closed position, and

the second plurality of electrical contacts do not electrically contact the respective

ones of the first plurality of electric contacts when the door is in the open position.

59. The computer of claim 58, wherein the case comprises a hole through which one of
the pluralities of electric contacts move when the door moves from its open position to its

closed position.

60. The computer of claim 50, further comprising a tool-less locking mechanism that

selectively locks the door in the closed position.

61. The computer of claim 50, wherein:

the case comprises a hole through which an electrical path between the electronics
interface and the chipset extends when the door is closed, and

the computer further comprises a seal that surrounds the hole and seals the hole from

an ambient environment outside of the computer when the door is in the closed position.

62. A tablet computer comprising:
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a case defining a sealed compartment;

a touch-screen display supported by the case, the display facing outward away from
the case;

the display further comprising a screen and a touch panel, disposed outwardly of the
screen and being transparent to allow viewing of the screen therethrough, through an opening
in the case;

a sealing member, disposed between the touch panel and the opening in the case in a
water tight sealing relation; and

a frame, disposed about a perimeter of the touch panel and configured and arranged to
transfer a compressive force generated between the sealing member and the touch panel to a
chassis disposed in the case, substantially without transmitting the compressive force to the

screen.

63. The computer of claim 62, wherein:
the frame comprises a frame member having an L-shaped cross section, one leg of the
frame member being structurally connected to a rear face of the touch panel, in supporting

relation thereto, another leg of the frame member being structurally connected to the chassis.

64. The computer of claim 63, wherein:

the frame member extends substantially around a perimeter of the touch panel.

65. The computer of claim 62, wherein the sealing member comprises an elastomeric
material, and the compressive force is generated by at least one fastener configured and
arranged to fasten the case to the chassis and to compress the sealing member between the

touch panel and the case.

66. The computer of claim 62, wherein the chassis is mounted to the case.

67. The computer of claim 62, wherein the frame is constructed and arranged to produce
a selected stackup distance between an upper surface of the chassis and an upper surface of

the touch panel that contacts the sealing member.
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68. The computer of claim 67, wherein the screen is partially compressible, and the frame
is constructed and arranged to transfer the compressive force to the chassis without

compressing the screen and without substantially altering the selected stackup distance.

69. The computer of claim 62, wherein the display comprises a screen with a viewable

size that is at least 8§ inches in the diagonal direction.

70. The computer of claim 62, wherein the display comprises a screen with a viewable

area of at least 20 square inches.

71. The computer of claim 62, wherein a sealing force between the touch panel and the

sealing member is substantially constant around a perimeter of the touch panel.

72. The computer of claim 62, wherein the display comprises first, second, and third user-
selectable operating modes, the first operating mode comprising a touch only mode, the
second operating mode comprising a stylus only mode, and the third operating mode

comprising a dual mode with the stylus operation taking priority over touch operation.

73. The computer of claim 62, wherein the sealing member is adhered to the case and the

touch panel.

74. The computer of claim 62, wherein the frame comprises a stamped, bent, stainless

steel L-shaped member.

75. The computer of claim 62, wherein the screen is further supported by a shock

absorbing material disposed between the chassis and a back surface of the screen.

76. A tablet computer comprising:
a case defining a sealed compartment;

a chipset disposed within the sealed compartment;
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a touch-screen display supported by the case and in electronic communication with
the chipset, the display facing outward away from the case;

the display further comprising a screen and a touch panel, disposed outwardly of the
screen and being transparent to allow viewing of the screen therethrough, through an opening
in the case, the touch panel being operationally connected to the chipset to accept user input
for operation of the tablet computer;

a sealing member, disposed between the touch panel and the opening in the case in a
water tight sealing relation; and

a frame, disposed about a perimeter of the touch panel and configured and arranged to
transfer a compressive force generated between the sealing member and the touch panel to a
chassis disposed in the case, substantially without transmitting the compressive force to the

screen.
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