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(57) ABSTRACT 

A computer housing or case contains computer system 
components including a display unit, a processor, and a 
computer poWer supply unit. One or more handles are 
positioned at a side of the case to alloW a user to hold the 

encased computer system While viewing the display. A case 
has a support interface structure to hold the case steady in an 
upright position. The support interface structure of the case 
mates With a complimentary support interface in the Weight 
supporting base unit and mates With guides to align a poWer 
supply port in the case to contact a poWer supply port in the 
base unit. A base unit has a keyboard guide to receive a 
keyboard by lifting the keyboard above a support surface. A 
modular computer system comprises a tablet computer, a 
base unit, and a remote keyboard. A ?rst infrared commu 
nication device couples the tablet computer to the remote 
keyboard and other input peripherals. A second infrared 
communication device couples the tablet computer to a 
remote printer. A radio frequency netWork adapter couples 
the tablet computer to the base unit, Which provides addi 
tional communications to an external communications net 
Work. 
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CASE FOR A MODULAR TABLET COMPUTER 
SYSTEM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention pertains generally to electri 
cal computers and more particularly to modular tablet com 
puter systems and cases for such systems. 

[0003] 2. Description of Related Art 

[0004] It is common for computer industry pundits to 
invoke the phrase “ubiquitous computing”. Such predictions 
involve a paradigm Where computer use is, at least in a 
consumer’s mind, equivalent to and no less common than 
telephone or television use. The image of a computer as a 
common home “appliance” has driven a multitude of mar 
keting campaigns, but computers have yet to be as accepted 
into consumers’ kitchens and living rooms as appliances. 
Even standard laptop computers fail to satisfy the conve 
nience and usability requirements of a large majority of 
consumers. Likewise, based computing solutions have not 
yet overcome the inertia surrounding the television’s role as 
a passive entertainment device. 

[0005] Among the problems With prior attempts to intro 
duce a computer “appliance” are cost, form factor/con?gu 
ration issues, reliability, complexity, and application 
choices. Computers have traditionally been priced for a 
market segment seeking high performance and extensive 
hardWare and softWare features. For example, desktop com 
puter prices have only recently fallen beloW the $1000 mark, 
and such prices often do not include all necessary hardWare, 
such as a monitor, or softWare, such as Word-processing or 
personal ?nance applications. As such, need exists to pro 
vide a loW-cost computer solution that satis?es a speci?c 
“appliance”-like need for consumers. 

[0006] Signi?cant problems With many current computer 
offerings include unWieldy system con?gurations and incon 
venient, uncomfortable form factors, Which may be de?ned 
as the siZe, shape, Weight, and other physical features in the 
user-oriented portion of the computer system. Desktop com 
puters are typically heavy multi-unit, cable-connected sys 
tems that occupy a signi?cant portion of a desktop. Like 
Wise, even laptop computers typically require a ?at and 
steady support surface and cables for connecting to a tele 
phone line, a printer, an external monitor, a full-siZe key 
board, or a mouse. Such approaches to extensibility, modu 
larity, and interconnectivity sacri?ce the convenience and 
mobility desirable in a home or office computer appliance. 
Consequently, a need exists for system con?gurations and 
form factors that overcome these limitations. Preferably, 
such devices are highly mobile and ergonomically designed 
to be operated on users’ laps or other variable Work surfaces. 

[0007] Reliability is crucial to a computer’s acceptance as 
a home appliance. For instance, refrigerators and telephones 
typically perform reliably for years With little or no main 
tenance. In contrast, computers are famous for “crashing”, 
for difficult installations and repairs, and for immediate 
obsolescence. Furthermore, replacing or upgrading a com 
puter is typically an expensive and time-consuming propo 
sition. Moreover, even less robust appliances, like toasters, 
are priced to make replacement of the entire appliance a 
reasonable resolution to a maintenance problem. As such, a 
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need exists for a computer appliance that limits reliability 
problems, alloWs simple, inexpensive, and reliable 
upgrades, and contains loW-cost components to alloW cost 
effective replacement of the system and/or components 
When necessary. 

[0008] Complexity issues concerning a computer appli 
ance are also associated With reliability. Modern personal 
computers typically boast various upgradable hardWare and 
softWare features that may require considerable effort by the 
consumer to implement. The costs of such extensibility 
include incompatibilities among hardWare and softWare 
components, improper installations, and user frustration. 
Accordingly, a need exists for a computer appliance that 
performs its function and provides extensibility With mini 
mal consumer involvement. 

[0009] Part of the tension betWeen the computer appliance 
concept and the current computer paradigm is caused by the 
traditional notion of having a computer be everything a user 
could Want, including, for example, a business computing 
platform, a personal ?nance platform, a Word processing 
platform, a graphics and design platform, a 3-D gaming 
platform, and so on. Such breadth of application ampli?es 
each of the previously discussed problems. System features 
required to perform one set of functions are often unneces 
sary to perform another set of functions. In contrast, the 
appliance concept avoids such an expansive purpose for 
computer appliance use. Computer appliances may be 
designed to perform a focused set of functions With sim 
plicity, reliability, and convenience at a reasonable cost. As 
such, a need exists for a computer appliance satisfying a 
common and focused set of consumer needs. 

BRIEF SUMMARY OF THE INVENTION 

[0010] It is therefore an object of the present invention to 
provide a modular computer appliance that has an ergo 
nomically efficient form factor and con?guration and pro 
vides access to a communications netWork. 

[0011] It is another object of the present invention to 
provide a housing for a computer system that provides an 
ergonomic structure and facilitates mobility of the system. 

[0012] It is another object of the present invention to 
provide a modular computer system having Wireless com 
munication interfaces to a base unit or other peripheral 
device. 

[0013] Additional objects, advantages, and novel features 
of the invention are set forth in the description that folloWs 
and Will become more apparent to those skilled in the art 
When taken in conjunction With the accompanying draWings. 
The objects and advantages of the invention may be realiZed 
and attained by means of the instrumentalities and accom 
modations particularly pointed out in the appended claims. 

[0014] An improved modular computer apparatus in 
accordance With the present invention overcomes the dis 
advantages and limitations identi?ed in the related art. A 
focused selection of features and components provides a 
cost-effective computer appliance. The roughly tablet 
shaped form factor and Wireless con?guration greatly 
enhances usability. The sealed housing, combined With 
minimal maintenance features and nearly automatic 
upgrades, greatly improve reliability and decrease complex 
ity. A computer appliance is directed to provide a set of 
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focused applications for home and office coupled With 
Wireless communication capabilities to a communications 
network. 

[0015] An apparatus in accordance With the present inven 
tion comprises a housing for a modular computer appliance, 
a base unit capable of providing poWer to the computer 
system and capable of holding the computer appliance 
steady in an upright position, and a modular keyboard 
storable in the base unit. A tablet computer is housed in a 
case having at least one handle to alloW a user to hold the 
computer system While vieWing a display screen therein. A 
base unit has a keyboard guide to raise the keyboard above 
a support surface When inserted into the base unit. A 
keyboard guide engages the keyboard, When inserted, to 
provide resistance against unintended removal. A computer 
appliance provides Wireless communications With the base 
unit and other peripheral devices. A base unit provides 
communication betWeen the computer appliance and an 
external communications netWork. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] FIG. 1 depicts a front perspective vieW of a com 
puter system in accordance With the present invention. 

[0017] FIG. 2 depicts a rear perspective vieW of a com 
puter system in accordance With the present invention 

[0018] FIG. 3 is a system diagram of a tablet computer 
system in accordance With the present invention. 

[0019] FIG. 4 is a system diagram of the electronic 
components of a base unit. 

[0020] FIG. 5 depicts a perspective vieW of a base unit 
With a keyboard removed from its receptacle. 

[0021] FIG. 6 depicts a perspective front vieW of a com 
puter tablet separate from a base unit. 

[0022] FIG. 7 depicts a top vieW of a base unit in 
accordance With the present invention. 

[0023] FIG. 8 depicts a front vieW of an alternate tablet 
computer embodiment in accordance With the present inven 
tion. 

[0024] FIG. 9 depicts a back vieW of an alternate tablet 
computer embodiment in accordance With the present inven 
tion. 

[0025] FIG. 10 depicts a front, bottom vieW of an alternate 
tablet computer embodiment in accordance With the present 
invention. 

[0026] FIG. 11 depicts a back, bottom vieW of an alternate 
tablet computer embodiment in accordance With the present 
invention, With the adapter module removed. 

[0027] FIG. 12 depicts a back vieW of an alternate tablet 
computer embodiment in accordance With the present inven 
tion With a stand extended to support the tablet computer on 
a support surface. 

[0028] FIG. 13 depicts a top, front vieW of an alternate 
base unit embodiment in accordance With the present inven 
tion, With a keyboard inserted in a keyboard receptacle. 

[0029] FIG. 14 depicts a bottom, front vieW of an alternate 
base union embodiment in accordance With the present 
invention, With a keyboard removed from the keyboard 
receptacle. 
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[0030] FIG. 15A depicts a front vieW of a keyboard in 
accordance With the present invention. 

[0031] FIG. 15B depicts a bottom vieW of a keyboard in 
accordance With the present invention. 

[0032] FIG. 16 depicts an alternate tablet computer 
embodiment in accordance With the present invention being 
supported by the mini-stands extended from the back panel 
of the tablet computer system. 

[0033] FIG. 17 depicts an alternate system embodiment of 
the tablet computer system in accordance With the present 
invention. 

[0034] FIGS. 18A, 18B, and 18C depict an alternate 
embodiment of the present invention adapted to mounting 
beloW a horiZontal surface. 

[0035] FIGS. 19A, 19B, and 19C depict an alternate 
embodiment of the present invention adapted to mounting 
upon or against a vertical surface. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0036] FIG. 1 illustrates a modular tablet computer, 
shoWn generally at 100, comprising tablet computer system 
102, cradle unit or base unit 104, and keyboard unit 106. 
Tablet computer system 102, enclosed by a tablet-shaped 
case, is held steady in an upright position as it rests in 
support interface 110. A?rst portion of support interface 110 
is formed in the loWer edge of the case (called the “case 
support interface” or the “tablet support interface”), and a 
second portion of support interface 110 is formed in the base 
unit (called the “base support interface”). The tWo portions 
are complementary and mate to form a ?rm support holding 
tablet computer system 102 steady in an upright position. In 
an exemplary embodiment of the present invention, the case 
support interface forms a “tab” to mate into the “slot” of the 
base support interface. Although tablet computer system 102 
in FIG. 1 illustrates a generally rectangular box or tablet, 
other shapes and aspect ratios are contemplated in accor 
dance With the present invention, including square, circular, 
triangular boxes, and other shapes supporting a vieWable 
display unit. 

[0037] In the illustrated embodiment, the case is partially 
formed from a plastic casing comparable in composition to 
the plastic of typical personal computers. In an alternate 
embodiment, hoWever, the case is formed, at least in part, 
from a softer foam rubber or plastic, such as that used in 
automobile dashboards, preferably With a hard plastic inter 
nal ribbing or frame. The softer casing provides adequate 
structural support While absorbing more impact (from a drop 
from a table, for example) than a typical hard plastic casing. 
The softer foam also provides improved comfort for a user 
holding the tablet in his or her hand or lap. 

[0038] Tablet computer system 102 may be described as 
having front panel or face 124, back panel or face (200 in 
FIG. 2) top side 126, bottom side 128, left side 132, and 
right side 130. The descriptor “horizontal” refers to a 
dimension directed across front panel 124 from left side 132 
to right side 130. The descriptor “vertical” refers to a 
dimension directed across front panel 124 from bottom side 
128 to top side 126. The descriptor “axial” refers to a 
dimension directed normal to front panel 124. A “horizontal 
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axis” is de?ned to extend horizontally across the vertical 
center of tablet computer system 102. A “vertical axis” is 
de?ned to extend vertically across the horiZontal center of 
the tablet computer system 102. 

[0039] The case is also substantially sealed to resist liquid 
and dust from entering the case. For example, display screen 
118 is operably attached to the case by a gasket that 
substantially surrounds the entire perimeter of the vieWable 
display screen. The gasket seals the display screen/case 
junction and provides improved shock resistance compared 
to other display screen cushioning that is merely positioned 
at the corners of the display screen. In addition, speakers 
120a and 120b comprise speaker cones surrounded by 
sanaprene or other equivalent material. The cones them 
selves may be made of paper, mylar, or other ?exible (i.e., 
vibratable) material. This combination resists foreign mate 
rials from penetrating through the speaker holes into the case 
to contact the internal system components. Microphone 122 
possesses a similar con?guration. Each infrared communi 
cation port 112 is covered by a translucent tinted plastic cap, 
Which is heat staked to the port to integrally cap the port, 
thereby preventing ingress of foreign materials. 

[0040] Furthermore, the case preferably comprises tWo 
main panel sections (front and back) that are brought 
together to enclose the internal tablet computer system 
components. The perimeter of the tablet computer is formed 
by the engagement of these panel sections, Which forms a 
labyrinth seal to resist penetration by foreign materials. In 
addition, other ports, such as buttons apertures (e.g., 150, 
152, 154, and 156), AC adapter port 220 and On/Off sWitch 
222 in FIG. 2, and poWer supply port 602 in FIG. 6 are 
sealed by gaskets to resist penetration by foreign materials. 

[0041] Infrared communications port 112 is an aperture 
positioned on the top side 126 of tablet computer system 102 
to communicate With a printer or other peripheral located 
substantially in the line of sight thereWith, particularly 
peripheral devices lacking an unobscured line-of-sight to an 
infrared port positioned on the front panel 124 of tablet 
computer system 102, such as second infrared port 114. A 
preferred infrared communications interface complies With 
the IrDA Serial Infrared Data Link Standard Speci?cations, 
available from the Infrared Data Association (IrDA) Web site 
(WWW.irda.com). Other Wireless communication devices, 
such as radio frequency devices, may be also used to 
communicate With remote peripherals Within the scope of 
the present invention. 

[0042] A second infrared port 114 is positioned in the 
loWer portion of front panel 124 to communicate With 
keyboard 106 When keyboard 106 is removed from base unit 
104 and tablet computer system 102 is held in an upright 
position, as shoWn. A corresponding infrared port (see, for 
example, infrared port 1506 in FIG. 15) is positioned on 
keyboard 106 to communicate With second infrared port 114 
as a user types on keyboard 106 and vieWs display unit 118. 
Other Wireless communication devices, such as radio fre 
quency devices, may be also used to communicate With a 
remote keyboard or other input device (such as a mouse or 
touch pad) Within the scope of the present invention. 

[0043] Dual stereo speakers 120a and 120b are positioned 
on either side of display unit 118 on tablet computer system 
102. Microphone 122 is positioned at the top of front panel 
124 to receive audio input from a user. Button 150 is a 
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tWo-position rocker sWitch for controlling the brightness of 
the screen. Button 152 is a tWo-position rocker sWitch for 
controlling the volume of sound output through the speakers 
102a and 120b. 

[0044] Button 154 is a pushbutton that puts tablet com 
puter system 102 in and out of a “sleep” mode, Which 
poWers doWn portions of the computer system to conserve 
poWer. In an exemplary embodiment of the present inven 
tion, depressing button 154 generates an interrupt received 
by a microprocessor of table computer system 102, Which 
causes the poWer management system to toggle the “sleep” 
mode of the system. Another embodiment causes a WindoWs 
message to be generated for the purpose of causing the 
system to enter a “sleep” mode. 

[0045] Button 156 is a pushbutton that causes a Web 
broWser executing on the tablet computer system 102 to go 
to the user’s designated home page. In an exemplary 
embodiment of the present invention, depressing button 156 
generates an interrupt that is received by a microprocessor 
Within table computer system 102. The interrupt is processed 
by an interrupt handling circuit or program, Which causes an 
message to be issued to cause the Web broWser to return to 
a predetermined home page. 

[0046] Display unit 118 is vieWable through a see-through 
portion covering greater than or equal to 50% of front panel 
124. Furthermore, display unit 118 is large enough to 
support an onscreen keyboard operated by a user’s ?ngers or 
other apparatus capable of pressing points on display unit 
118. A touch screen (positioned adjacent to display unit 118) 
senses the duration and location of such touches and com 
municates touch events to an onscreen keyboard or other 
input application executing on tablet computer system 102. 

[0047] Base unit 104 has keyboard receptacle 134 to store 
keyboard 106. Guide grooves, 136a and 136b, are formed in 
loWer shelf 138 of receptacle 134 to guide keyboard 106 
smoothly into receptacle 134. Complementary knobs (not 
shoWn) extend from the bottom of keyboard 106 to ?t into 
guide grooves 136a and 136b. Top shelf 140 of base unit 104 
extends over the keys (not shoWn) of keyboard 106, thereby 
protecting keyboard 106 from inadvertent key presses, 
household spills, and other interference. Base unit 104 also 
has support interface 110 to receive tablet computer system 
102 and hold it steady in an upright position, as shoWn. 

[0048] FIG. 2 depicts a rear vieW of an embodiment in 
accordance With the present invention. The case has grips 
204a and 204b extending substantially parallel to the tablet 
sides 130 and 132. In this illustration, the grips comprise 
curved recesses or grooves in the back panel 200 of tablet 
computer system 102. In combination With other structures 
of tablet computer system 102, each grip forms a handle at 
one side of tablet computer system 102. Speci?cally, a user 
grasps a side of tablet computer system 102 With the palm 
of the user’s hand contacting the side surface (e.g., 132) of 
the tablet computer system 102, a thumb or palm portion of 
the user’s hand contacting the front surface (e.g., 116 of 
FIG. 1) of the front panel of tablet computer system 102, 
and one or more ?ngers contacting the grip (e.g., 204b). In 
this manner, a user can support the tablet computer system 
102 by one hand With front panel 124 facing upWard, While 
the user’s second hand provides input to the computer 
system, such as by pressing keys on a display screen 
keyboard (not shoWn). 
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[0049] While FIG. 2 depicts a speci?c handle con?gura 
tion in tablet computer system 102, other handle con?gu 
rations are contemplated in accordance With the present 
invention, including a handle on one side, handles on tWo 
sides, and a handle or handles positioned at the top and/or 
bottom sides. Moreover, a handle may comprise a grip that 
is completely recessed through the case so as to create a 
handle bar for the user to grip, Wherein at least one ?nger of 
the hand engages the grip to alloW the user’s hand to Wrap 
around the bar. Likewise, in an alternate embodiment, the 
grip may protrude from, rather than recess into, the back 
panel. Such a protruding grip may comprise a structure 
integrally formed in the back panel, adhered to the back 
panel, or other Wise af?Xed to the back panel. 

[0050] Infrared port 112, positioned at the top side of 
tablet computer system 102, is oriented to communicate 
With a nearby printer or other peripheral device. Port 220 is 
capable of receiving a connector to a Wired keyboard. PoWer 
sWitch 222 is a tWo-position rocker sWitch that toggles the 
poWer to tablet computer system 102. 

[0051] Base unit 104 has curved top surface 206 posi 
tioned behind support interface 110. The curved shape 
enhances support to the horiZontal center of tablet computer 
system 102 When tablet computer system 102 is resting in 
the cradle or slot of support interface 110. Back panel 208 
of base unit 104 has an on/off sWitch 210 protruding 
therefrom. Jacks 212 and 214, preferably RJ-11 or RJ-45 
jacks, are accessible from back panel 208. Jack 212 receives 
a service line connector (typically from a telephone outlet) 
to provide Wired communications service from a commu 
nications service provider. Jack 214 receives a connection 
from a telephone to provide a Wired connection betWeen the 
telephone (not shoWn) and a communications service pro 
vider, through base unit 208. PoWer cable 216 connects to 
AC adapter port 218 to provide electrical poWer to base unit 
208. 

[0052] The base unit 208 is sealed to prevent or to mini 
miZe the amount of material entering the base unit 208. Base 
unit 208 is formed by tWo plastic halves that form a labyrinth 
seal When attached together to form the complete base unit 
case. Furthermore, sWitch 210, and ports 218, 212, and 208 
include gaskets to resist the penetration of foreign material. 

[0053] FIG. 3 depicts a block diagram of a tablet com 
puter system in accordance With the present invention. In an 
eXemplary embodiment, a computer system 300 eXecutes an 
operating system, such as Microsoft WindoWs 98 or 
Microsoft WindoWs CE, to support one or more softWare 
applications. Computer system 300 can operate as a stand 
alone computer system possessing necessary input/output 
interfaces and internal system components to implement a 
Wide variety of computer applications. In addition, computer 
system 300 can communicate With a base unit (as shoWn in 
FIG. 4) to access a communications netWork, such as a 
LAN, WAN, an Internet, an Intranet, or an EXtranet. In this 
manner, computer system 300 can access other computer 
systems and peripherals. 

[0054] Motherboard 302 supports a Wide variety of the 
system components, many of Which are (mechanically or 
chemically, for example) attached to motherboard 302. 
Preferably, many system components are soldered to moth 
erboard 302 (such as With surface mount components). 
Other system components are operably attached to the tablet 
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computer case, such as batteries 364. Microprocessor 304 is 
operably attached to motherboard 302. Companion chip 308 
or an appropriate chipset is coupled to microprocessor 304 
by data bus 306 and address bus 310. Companion chip 308 
provides functionality for a FIR (Fast InfraRed) interface. In 
an eXemplary embodiment, the FIR interface is coupled to 
IrDA printer interface 312 and an IrDA keyboard interface 
to provide Wireless communications to a remote printer, a 
remote keyboard, or other peripherals. Companion chip 308 
also provides functionality for a PCMCIA Card Interface 
supporting a PCMCIA slot. Alternately, companion chip 308 
may also support an ISA interface for a IOMEGA’s Clik 
storage medium and other removable storage media. A 
PCMCIA card interface in companion ship 308 is coupled to 
PCMCIA slot 314, Which in a preferred embodiment 
receives a 2.4 GhZ frequency hopping spread spectrum radio 
frequency netWork adapter in Type II PCMCIA format. 

[0055] Companion chip 308 also provides a tWo channel 
UART (Universal Asynchronous Receiver/Transmitter), and 
an audio codec (encoder/decoder) for supporting speakers 
318a and 318b and microphone 320. Audio codec 328 is also 
coupled to companion chip 308 and encodes/decodes signals 
to stereo speakers 318a and 318b and headphone jack 322 
and from microphone 320. Audio codec 328 is used to 
process a stereo signal for stereo speakers 318a and 318b. 
Audio output can also be routed to headphone jack 322. 

[0056] Companion chip 308 also supports an analog front 
end interface and a Universal Serial Bus (USB) interface. 
IrDA keyboard controller 324 is coupled to the 8-bit key 
board interface in companion chip 308. IrDA keyboard 
interface 326 is coupled to IrDA keyboard controller 324 
and is oriented to communicate in a direction generally aXial 
to motherboard 302, directed outWard from the front panel 
(124 in FIG. 1). Furthermore, IrDA keyboard interface 326 
is positioned in the loWer quadrant of motherboard 302 to 
optimiZe communications betWeen a Wireless keyboard (not 
shoWn) positioned to face the front panel of tablet computer 
300. Typically, such keyboard is used When tablet computer 
300 is positioned upright in a support interface of a base unit, 
such as shoWn in FIG. 5. Therefore, by positioning IrDA 
keyboard interface 326 in the loWer quadrant of the front 
panel of tablet computer 300, communications With the 
Wireless keyboard sitting beloW the display unit are opti 
miZed. 

[0057] In contrast, IrDA printer interface 312 is positioned 
near the top of tablet computer 300 and directed to com 
municate out the top side of tablet computer 300. The 
orientation of IrDA printer interface 312 is set to optimiZe 
Wireless communications With an IrDAprinter or other IrDA 
peripheral positioned in the general vicinity of tablet com 
puter 300, but having a line of sight obscured from the front 
panel of the tablet computer. Memory 334 is coupled to 
microprocessor 304 and is capable of supporting system 
memory, cache memory, and Read-Only Memory (ROM) 
for storing con?guration and BIOS information. 

[0058] In an embodiment of the present invention, display 
336 is a 12.1 inch SuperVGA LCD display supporting 
800x600 resolution. Display 336 is coupled to video con 
troller 340, such as a SMOSS/Epson 1355 or a Chips & 
Technologies 65555, Which drives the video displayed by 
display 336. Display backlight inverter 352 provides back 
lighting for the LCD display. Touch screen 338 receives 














