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configured to couple a second computer to a third peripheral device

1% and the one or more second peripheral devices. The switching de-

/ vice includes: (a) a switch configured to couple to the one or more

161%11 162%21 163%31 second peripheral devices; (b) a first hub including: (1) a first up-
stream port configured to couple to the first computer; (2) a first
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SWITCHING DEVICE AND METHOD OF MANUFACTURING SAME

FIELD OF THE INVENTHON
This invention relates generally to switching devices, and relates more
particularly to switching devices that couple two or more computers {0 two or more

peripheral devices and methods of manufacturing the same.

DESCRIPTION OF THE BACKGROUND

Peripheral or KVM (keybeard, video, and mouse) switches allow a kevboard,
a mouse, & video monitor, or other peripheral devices to interact with or be controlled by
a computer selected from a group of computers.  Although peripheral switches take a
variety of forms, their essential purpose is to alfow a kevboard, a mouse, a video monitor,
and other peripheral devices to interact with the selected computer such that the computer
recetves and transmits signals to and from the various peripheral devices regardless of the
data protocol schemes employed by etther the selected computer or the peripheral

devices,

Typically, however, peripheral switches do not allow a first computer 10
continue controlling a first peripheral device while countrol of the other peripheral
device(s) s switched to a second computer. In some situations, a user might want the
first computer to continue perfornung a task {e.g., performing a data transfer or playing
music) using a first peripherat device while the second computer uses the other peripheral
devices. In some situations, such as performuing a data transfer, any wterruption of the
control or the comnection between the computer and the peripheral device could cause file
system corruption or data loss,

Accordingly, & need or potential for benefit exisis for a switching apparatus or
system that allows a first computer o continue to control a first peripheral device while

control of other peripheral devices is switched to other computers.

BRIEF DESCRIPTION OF THE DRAWINGS
To faciitate further description of the embodiments, the following drawings
are provided in which:
FIG. 1 dlustrates a switching device coupling three computers to six peripheral

devices, according to a first embodiment;
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[0007] FIG. 2 illustrates a switching device coupling three computers to six peripheral

devices, according to & second embodiment;

[000R] F1G. 3 ilustrates a switching device coupling two computers to five peripheral

devices, according to a third enbodiment;

[0009] FI1G. 4 illustrates a switching device coupling two computers to seven

peripheral devices, according o a fourth embodiment;

(0010} FIGL § illustrates a switching device coupling two computers to four peripheral

devices, according to a fifth embodiment; and

o011} FIG. 6 iHustraies a flow chart for an embodmnent of a method of

manufacturing a switching apparatus.

00123 For simplicity and clarity of illustration, the drawing figures illustrate the
general manner of construction, and descriptions and details of well-known features and
techniques may be omitted to avoid unnecessarily obscuring the invention. Additionally,
elements in the drawing figures are not necessarily drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to other
elements to help mnprove understanding of embodiments of the present mvention. The

same reference munerals i different figures denote the same elements.

(0013} The terms “first,” “second,” “third,” “fourth,” and the like in the description
and in the claims, i any, are used for distinguishing between stmufar elements and not
necessarily for describing a particular sequential or chronological order. It is to be
understood that the terms so used are mterchangeable under appropriate circumstances
such that the embodiments of the invention described heretn are, for example, capable of
operation in sequences other than those illustrated or otherwise described herem.
Farthermore, the terms “include,” and “have,” and any variations thereof, are intended to
cover a non-exclusive inclusion, such that a process, method, system, article, or apparatus
that comprises a list of elements s not necessarily limited to those elements, but may
include other elements not expressly histed or inherent to such process, mathod, article, or
apparatus.

LI EE I

(0014} The terms “left,” “right,” “front,” “back,” “top,” “bottom,” “over,” “under,”
and the hike in the description and in the claims, if any, are used for descriptive purposes
and not necessarily for describing permanent relative positions. It is to be undesstood that
the terms 50 used are interchangeable under appropriate circumstances such that the

embodiments of the invention described herein are, for example, capable of operation in
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other orientations than those iltustrated or otherwise described herein. The term “on.” as

used herein, is defined as on, at, or otherwise adjacent to or next to or over.

The terms “couple,” “coupled,” “couples,” “coupling,” and the like should be
broadly understood and refer 10 conpecting two or more elements or signals, electrically
andfor mechanically, either directly or indirectly through intervening circuitry andfor
elements. Two or more electrical elements may be electrically coupled, either direct or
indirectly, but not be mechanically coupled: two or more mechanical elements mav be
mechanically coupled, either direct or indirectly, but not be electrically coupled; two or
more electrical elements may be mechanically coupled, directly or indirectly, but not be
electrically coupled. Coupling (whether only mechanical, only electrical, or both) may be

for any length of time, e.g., permanent or semi-permanent or oply for an instant.

“Electrical coupling” and the like should be broadly understood and include
coupling involving any electrical signal, whether a power signal, a data signal, andfor
other types or combinations of electrical signals. “Mechanical coupling”™ and the like

should be broadly wndersiond and melude mechamical coupling of all types.

The absence of the word “removably,” “removable,” and the hike near the
word “coupled,” and the like does not mean that the coupling, etc. in question is of is not
removable.  For example, the recitation of an electrical connector being coupled 1o a
peripheral device does not mean that the peripheral cannot be removed (readdy or

otherwise) from the electrical connector,

“Peripheral device,” as used herein, can refer to any electrical device that can
be coupled to a computer to expand its functionality or abilties. For example, a
peripheral device can be a mouse, a kevboard, 8 video monitor or display, a printer, a
scanner, a disk drive, a tape drive, a microphone, a speaker, a digital media player, a
joystick, a CD-ROM {(computer disk read only memory) player, a DVD (digual video
cisk) player, a USB {umiversal serial bos) hub, flash memory drive {e.g., a thumb drive),
or a camera. “Mouse,” as used herein, mncludes all computer input point devices (mice,
trackballs, touchpad, pointing sticks, et ).

DETAILED DESCRIPTION OF EXAMPLES OF EMBODIMENTS

In a number of embodiments, a switching device is configured to couple a first
compnuier to a first peripheral device and one or more second peripheral devices. The
switching device 15 further configured to couple a second computer to a third peripheral
device and the cue or more second peripheral devices. The switching device includes: (a)

a switch configured 1o couple to the one or more secoud peripheral devices; (b) a fivst hub
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including: (1} a first upstream port configured to couple to the first computer; {2} a first
downstream port configured to couple to the first peripheral device; and (3) at least one
second downstream port coapled to the switch; (¢} a second hub including: {1} a first
upstream port configured to couple to the second computer; {2) a first downstream port
configared 1o couple to the third penipheral device; and (3) at least one second

downstream port coupled to the switch.

In other embodiments, an electronic switchbox is configured to switch a
keyboard and a mouse between two or more computers and also couple the two or more
computers to two or more peripheral devices. The electrical switchbox mcludes: {a) a
kevboard switch configured to couple to the keyboard; (b) a mouse switch configured to
couple to the mouse; and {¢) two or more hubs. In some examples, gach hub of the two or
more hubs i configured to couple one computer of the two or wore computers t© the
keyboard switch and the mouse swilch. Each of the one or more hubs can be further
configured to couple directly to at least one peripheral device of the two or mwore

peripheral devices.

In a further embodiment, an apparatus can be configured to switch one or
more first peripheral devices between at least two computers. Furthermore, the apparatus
is also configured to couple a first computer of the at least two computers {o one or more
second peripheral devices and to couple a second computer of the at least two computers
to one or more third peripheral devices. The apparatus can include: (a} a swich
configured to couple to the at least two computers and the one or more first peripheral
devices; (b} a first connector configured to couple to the first computer of the at least two
computers; {¢} a second conpector coupled to the first connector and configurad to couple
to the one or more second peripheral devices; {d) a third connector configured to couple
to the second computer of the at feast two computers; and (¢) a tourth conngctor coupled
to the third connector and configured to couple to the one or more third peripheral

devices,

In vet other embodunents, an apparatus s configured to switch one or maore
first peripheral devices between at least two computers. The apparatus is also configured
to couple a first computer of the at least two computers to one or more thind peripheral
devices and couple a second computer of the at least two computers to one or more fourth
peripheral devices. The apparatus includes: {a) a switch configured to couple to the at
least two computers and the one or more first perpheral devices; (b} a first hub

configured to couple to the first computer of the at least two computers and the one or
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more third peripheral devices; and {c)a second hub configured couple to the second

computer of the at least two computers and the one or more fourth peripheral devices.

Sl forther embodiments teach a method of manufacturing a switching
apparates.  In these embodiments, the switching apparatus can be configured to
glectrically couple one or more peripheral devices t© two or more computers, The
method comprises: {a} providing a first hub with an input port and two or more output
ports; {b) providing a second hub with an input port and two or more output ports; (¢}
providing a switch; (d} electrically coupling a first port of the two or more output ports of
the first hub to the switch; (e} electrically coupling a first port of the two or more output
ports of the second hub to the switch; (f) providing three or more outpat connectors with
each of the three or more output connectors configured to couple t© one of the one or
more peripheral devices; (g) electrically couphing a second port of the two or more output
ports of the first hub to a first cutput connector of the three or more output connectors; (h)
electrically couphing a second port of the two or more ouput ports of the second hub to a
second output comnector of the three or more output connectors; and {1} electrically

coupling the switch 1o a third output connector of the three or more output connectors.

Turning fo the drawings, FIG. 1 iHustrates g switching device 100 coupling
computers 181, 182, and 183 to peripheral devices 191, 192, 193, 194, 195, and 196,
according to a hrst embodiment.  In some examples, switching device 100 can be
considered 1o be or to include a switchbox or an apparatus for switching., Switching
device 100 is mersly exemplary and is not limited to the embodiments presented heremn.
Switching device 100 can be employed in many different embodiments or examples oot

specifically depicted or described herein.

Switching device 100 can be configured o couple:  {(a) computer 181 to
peripheral devices 191, 193, 194, and 195; (b) computer 182 to peripheral devices 192,

193, 194, and 193; and (¢} computer 183 to peripheral devices 193, 194, 195, and 196,

In the embodiment lustrated w FIG. 1, swiching device 100 can switch
control of peripheral devices 193, 194, and 195 between computers 181, 182, 183,
However, each of peripheral devices 191, 192, and 186 are non-switchably controlled by
computers 181, {82, and 183, respectively. For example, switching device 100 allows
computer 181 to retain control of peripheral device 191 while control of peripheral
devices 193, 194, and 195 are switched to computer 182 or 183, This configuration
allows computer 181 to continue performing a task {(e.g, transfer of data, creating a

backup tape, or playing music) using peripheral device 191 while one of computers 182
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or 183 controls or uses peripheral devices 193, 194, and 195, Moreover, limuting the
number of peripheral devices switched between computers 181, 182, and 183 helps lower

the cost of the manufacturing swiiching device 100

In some embodiments, swiiching device 100 can include: {(a) at least switch
150; (b) two or more hubs 110, 120, and 130; {¢) one or more emulators or emulation
devices 107, 108, and 109; (d) a selection device 105; and (e} three or more electrical
connectors o), 162, 163, 141, 142, 143, 144, 145, and 146, In some examples, at least
one of hobs 110, 120, and 130 can be a USB hob.  In the other examples, switching

device 100 does not include enudation devices 107, 108, and 109

Electrical connectors 141, 142, 143, 144, 145, and 146 can be configured to
couple to peripheral devices 191, 192, 193, 194, 195, and 196, respectively. Electrical
connectors 161, 162, and 163 can be configured to couple to computers 181, 182, and
183, respectively. In some embodiments, one or more of electrica] comectors 161, 162,
163, 141, 142, 143, 144, 145 and 146 can be USB connectors. In the same or differem
embodiments, one or more of electrical connectors 161, 162, 163, 141, 142, 143, 144,
145, and 146 can be video connectors. That is, at least one of electrical connectors 161,
162, 163, 141, 142, 143, 144, 145, and 146 can be a SCART (Syndicat des Constrocteurs
d’'Apparetls Radioréceptenrs ot Telévisears) connector, an S-video (separate video)
connector, & VGA (Video Graphics Amay) connector, an HDMI (High-Definttion
Multimedia Interface) connector, a DVI (Digital Visual Interface), an ADC (Apple

Display Connactor), or the like.

Switch 150 can be configured o switch peripheral devices 193, 194, and 195
between computers 181, 182, and 183, In some examples, switch 130 can include: {a)
two or more input ports 151, 132, and 153; and (b} one or more output ports 154, 155, and
156. Each of output ports 134, 155, and 156 can be configured to couple to one of
peripheral devices 193, 194, and 195, Specifically, ovtput ports 154, 155, and 156 can be
coupled to perpberal devices 193, 194, and 195, sespectively, through electrical
compectors 143, 144, and 143, respectively. I some examples, switch 130 is a KVM

switch.

In the same or different embodiments, swilch 150 can be a cross-point switch.
A cross~-point switch is a non-blocking switch that allows any input port to connect to any
output port without obsiracting the connection between any other input and output ports.

Accordingly computer 181 could be coupled to peripheral device 195, and computer 182
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could be switched between peripheral devices 193 and 194 without disturbing the

connection between peripheral device 195 and computer 182,

Hob 110 can inclode: {a) an upstream port 111 configured t0 couple to
computer 181 through electrical comnector 161 {b) a downstream port 112 configured to
couple to peripheral device 191 through electrical comnector 141; {¢)ar least one
downstream port 113 coupled to switeh 1530 at input port 151 and (d) a downstream port

114 coupled to enmulation device 107,

Hub 120 can mnclude: (a) an upstreamn port 121 configured to couple o
computer 182 through electrical connector 162; {b) a downsiream port 122 configured to
couple to peripheral device 192 through electtical commector 142; {¢)ar lesst one
downstream port 123 coupled to switch 130 at input port 152 and (d) a downstream port

124 coupled to emulation device 108,

Hub 130 can include: (a) an upstream pont 131 configured to couple t©
computer 183 through electrical connector 163, {b) a downstream port 132 configured to
couple to peripheral device 190 through electrical connector 146; {¢)at least one
downstream port 133 coupled to switch 150 at input port 153; and (d) a downstream port

134 coupled to emulation device 109,

In some embodiments, computers 181, 182, and 183 could require emulation
devices 107, 108, 109, respectively, to be coupled o the computer to function properly.
Enwlation devices 107, 108, and 109 can make computers 181, 182, and 183,
respectively, believe that peripheral devices 193, 194, and 195 {or other simular peripheral
devices) are coupled to the computer when peripheral devices 193, {94 and 195 are
coupled to another computer by switch 150, For example, many computers need, and
several operating systems require, a mouse and keyboard to be coupled to the computer
for the computer to function properly. Accordingly, as an example, if peripheral device
193 is a mouse and if peripheral device 194 i3 a keyboard, emulation devices 107 and 108
can emulate a kevboard and a mouse to computers 181 and 182, respectively, when

peripheral devices 193 and 194 are controlled by computer 183,

In some examples, emulation devices 107, 108, and 109 are configured to
emulate one or more of peripheral devices 193, 194, and 195, That is, emulation device
107 can emulate one or more of peripheral devices 193, 194, and 195 for computer 181,
Emulation device 108 can emulate one or more of penipheral devices 193, 194, and 193
for computer 182, Emulation device 109 can emulate one or more of peripheral devices

193, 194, and 195 for computer 183,
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{0036} Selection device 105 is configured to allow a user to control switch 150, That
15, selection device 105 is configured to control the switching of switch 150, Selection
device 103 allows a user to utilize computers 181, 182, and 183 to control peripheral
devices 193, 194, and 195, Selection device 105 can be implemented using any type of
electrical, mechanical, or electromagnetic mechanism for performing the selection and

switching function.

[0037} In some embodiments, selection device 103 can be a physical switch. For
example, selection device 105 can be a mechanical dial, which can be turned to any one
of three discrete positions for selecting one of computers 181, 182, and 183, respectively.
Alternatively, selection device 105 can be three mechanical buttons or the like. A user
can push one of the buttons to choose one of computers 181, 182, and 183 to control

peripheral devices 193, 194, and 195,

[0038] In vet gnother embodiment, selection device 105 can be a software andfor
hardware components that allows the user to perform the selection process through
peripheral devices 193, 194, and 195 and/or computers 181, 182 andfor 183, That s, a
window, a button, or the like can appear on the computer screen of a video monitor, and
the user can switch control of peripheral devices 193, 194, and 195 between computers
181, 182, and 183,

(0039 In the embodiment iHlustrated in FIG. |, switching device 100 switches three
computers between three peripheral devices. None of the embodiments described hevein,
however, are limited to switching three penipheral devices between three computers, For
example in other embodiments switching device 100 could switch one, two, four, or more

peripheral devices between two, four, or more computers.

{0040} Similarly, switching device 100 couples each of computers 181, 182, and 183
0 one nom-switched peripheral device (ne., peripheral devices 191, 192 and 196,
respectively).  In other embodiments, switching device 100 could couple each of

computers 181, 182, and 183 to zero, two, or more non-switched peripheral devices.

0041} FIG. 2 illustrates g switching device 200 coupling conputers 181, 182, and
183 to penipheral devices 191, 192, 193, 194, 195, and 196, according to a second
embodiment. Referring o FIG. 2, switching device 200 can be configured to couple: {a)
compuier 181 {o peripheral devices 191, 193, 194, and 195; (b} computer 182 {o
peripheral devices 192, 193, 194, and 195; and {¢) computer 183 to peripheral devices

193, 194, 195, and 196, From the perspective of computer 181, 182, and 183 and
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peripheral devices 191, 192, 193, 194, 195, and 196, switching device 200 functions

identically to switching device 100 (FIG. 1)

{00421 In some embodiments, a switching device 200 can include: (a) at least one
switch 250; (b) three or more hubs 110, 120, 130, and 240; {¢} one or more emulation
devices 107, 108, and 109; {d) a selection device 105; and () five or more electrical
connectors 141, 142, 143, 144, 145, 146, 161, 162, and 163, In other examples, switching
device 200 does not include emulation devices 107, 108, and 109,

{0043} In some examples, bub 240 can include an upstream port 236 and two or more

o
T

downstream poriz 237, 238, and 239, Downstrean ports 237, 238, and 239 are coupled to
peripheral devices 193, 194, gnd 195 through electrical connectors 143, 144, and 145,

respectively. In some examples, hub 240 is a USB huh.

[0044] In various embodiments, switch 230 can be a three mpat and one ouvtput
switch. That is, switch 250 switches the one cutput port 254 between the three input ports
251, 252, and 283, In various examples, downstream ports 113, 123, and 133 are coupled
to input ports 251, 252, and 253, respectively. Qutput port 254 is coupled to an upstream
port 236 of hub 240,

[0045] Referring to ancther embodiment, FIG. 3 illustrates a switching device 300
coupling computers 181 and 182 to peripheral devices 191, 192, 193, 194, and 195,
according 1o 8 third embodiment. In this embodiment, switching device 300 is configured
to switch peripheral devices 193, 194, and 194 between computers 181 and 182 and non-
switchably couple each of computers 181 and 182 to peripheral devices 191 and 192,
respectively. That 1s, switching device 300 is configured to couple: {a) computer 1831 to
peripheral devices 191, 193, 194, and 195, and (b) computer 182 to peripheral devices
192, 193, 194, and 195, In some embodiments, peripheral devices 193, 194, and 195 can

be a kevboard, a mouse, and a video monitor, respectively.

[0046] In some embodiments, switching device 300 can include: {a) one or more
switches 357, 358, and 359; (b) two or more hubs 310 and 320; (¢) at least one emulation
device 306; (d) a selection device 305; and (e) three or more electrical connectors 141,

142, 143, 144, 145, 161, and 162,

oy
’!

(0047} In some examples, switch 357 can be coupled to a downstream port of each of
hubs 310 and 320 and configured to couple 1o peripheral device 193 through electrical
connector 143, In some examples, switch 357 can be a multiplexer. In various

embodiments, switch 357 can be a keyboard switch or keyboard multiplexer,
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[0048] In the same or different examples, switch 358 can be coupled to the
downstream ports of each of hubs 310 and 320 and configured to couple to peripheral
device 194, through electrical connector 144, Switch 358 can be a multiplexer. In

various embodiments, switch 358 can be a mouse switch or a mouse multiplexer.

0049} Similarly, switch 359 can be coupled to the downstream ports of each of kabs
310 and 320 and configured to couple to peripberal device 195 through electrical
connector 145 Switch 339 can be a multiplexer in some examples. In various
embodiments, switch 3539 can be a video switch or video multiplexer. When switch 359

is a video switch or video multiplexer, electrical connector 145 can be a video connector.

o050 Selection device 305 can be coupled to switches 357, 358, and 359, In some
embodiments, selection device 305 can allow the user to independently select which of
computers 181 and 182 control each of peripheral devices 193, 194, and 195, For
example, selection device 305 can include a selection dial for cach of peripheral devices
193, 194, and 195, In other embodiments, selection device can be identical or simifar to

selfection device 105 of FIG. L

[0S 1]

I some examples, enwslation deviee 306 is configured to emulate one or more
of peripheral devices 183, 194, and 195, ¥or example, if peripheral device 193 js a
computer mouse, peripheral device 194 is a keyboard, and penpheral device 195 15 a
videa monitor, emulation device 306 can emulate a mouse, a keyboard, and/or a video

monitor to computers 131 and 182,

FO052] In some embodiments, enmudation device 306 only emulates peripheral devices
193, 194, and 195 to the one of computers 181 and 182 not currently conurolling
peripheral devices 193, 194, and 195, In other embodiments, emulation device 306
gmulates the coupling of peripheral devices 193, 194, and 195 or other peripheral devices
to computers 181 and 182 regardless of which of compuaters 181 and 182 are controlling
peripheral devices 193, 194, and 195, For example, if peripheral device 193 5 a mouse
and if computer 181 is controlling penpheral device 193, emulation device 306 could

make it appear to computer 181 that two mice are coapled 1o computer 181

(0053} In alternative examples, emulation device 306 can include or be replaced by
one or more enmulation modules. Each of the emulation modules can be configured 1o
emulate at least one of peripheral devices 193, 194, and 195, In some examples, each of

the one or more emudation modules can be coupled to one hub of hubs 310 and 320

{0054} FIG. 4 Hustrates @ switching device 400 coupling computers 181 and 182 w©

peripheral devices 191, 192, 193, 194, 195, 497, and 498, according to a fourth
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embodiment. In this embodiment, switching device 400 is configured to switch
peripheral devices 193, 194, and 195 between computers 181 and 182 and non-switchably
couple computer 181 to peripheral devices 191 and 497, and non-switchably couple

computer 182 to peripheral devices 192 and 498.

In some embodiments, switching device 400 can include: {a) at least one
switch 130; (b) two or more hubs 110 and 120; (¢) emulation devices 107 and 108; (d}
selection device 105; and (&) electrical connactors 141, 142, 143, 144, 145 447, 448 461,
462, 464, and 465, In some examples, electrical connectors 461 and 464 can be
configured to couple to computer I81; electrical connectors 462 and 463 can be
configored to couple to computer 182; electrical connectors 141, 142, 143, 144, 145, 447,
and 448 can be configured to couple to peripheral devices 191, 192, 193, 194, 195, 497,
and 498, respectively. In other ewbodiments, switching device 400 does not include

gmulation devices 107 and 108,

In these embodiments, computers 181 can be coupled to switch 150 and hub
110, Specifically, electrical connector 461 1 coupled 1o tnput port 151 of switch 150;

electrical connector 464 s coupled to upstream port 111 of hub 110,

Likewtse, computer 182 can be coupled to switch 150 and hub 120, That is,
clectrical connector 462 s coupled to inpat port 152 of switch 159; electrical connector

463 is coupled to upstream port 121 of hub 120

Hub 110 can be configured 1o couple to peripheral devices 191 and 497,
Specifically, downstream ports 112 and 415 can be coupled to electrical connectors 141
and 447, respectively. Similarly, hub 120 can be configured to couple to peripheral
devices 192 and 498, That is, downstream ports 122 and 425 can be coupled to electrical

connectors 142 and 448, respectively.

FI1G. 5 illustrates a switching device 300 coupling computers 181 and 182 10
peripheral devices 191, 192, 193, and 194, according to a fifth embodiment. Referring to
FIG. 3, switching device 500 can include: (a) a switch 530; and (b) electrical connectors
141, 142, 143, 144, 461, 462, 464, and 465, In this embodiment, switching device 500 is
canfigured to switch peripheral devices 193 and 194 between computers 181 and 182 and
non-switchably couple computer 181 to peripheral devices 191, and non-switchably

couple compuater 182 to peripheral devices 192

In some embodiments, electrical connector 464 and 463 can be coupled to

electrical connectors 141 and 142, respectively. Electrical connectors 461 and 462 can be
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coupled to input ports $51 and 332 of switch 350, respectively. Electrical connectors 143

and 144 can be coupled to output ports 354 and 555 of switch 550, respectively.

FIG. 6 illostrates an embodiment of a mwethod 600 of manafacturing a
switching apparatus. For example, the switching apparatus can be identical or symilar to
switching device 100 of FIG. 1. In some embodiments, the switching apparatus can be
configured to electrically couple three or more peripheral devices to two or more

computers.

Method 600 includes an activity 670 of providing two or more hubs, Each
hub of the two or more hubs can have an upstream port and two or more downstream
ports. As an example, the two or more hybs can be similar or identical to hubs 110, 120,
andfor 130 of FIG. I. The vpstream port of each hub can be similar or identical to
upstream ports {11, 121, andfor 131 of hubs 110, 120 and 130, respectively, as illustrated
in FIG. 1. The two or downsiream ports of ecach hub can be identical or similar to
downstream ports 112, 113, and 114 of hob 110, downstream ports 122, 123, and 124 of

hub 120, andfor downstream ports 132, 133, and 134 of hub 130, as iftustrated in FIG. L

Method 600 in FHG. 6 continues with an activity 071 of providing a switch.
For example, the switch can be simitlar or identical to switch 150 or 250, as illustrated in

FIGs. 1 and 2, respectively.

In other examples, the switch can be composed of or replaced with one or
more switching modules. Each of the switching modules can switch one of the peripheral
devices between the two or more computers. For example, each of the switching modules

can be kdentical or similar to the switches 357, 35¢, and 359 of FIG. 3.

Subsequently, method 600 of FIG. 6 includes an activity 672 of providing a
selection module.  For example, the selection module can be identical or similar 1

selection device 105 or 305 of FIGs. 1 and 3, respectively,

Next, method 600 of FIG. 6 includes an activity 673 of providing at least one
emulation device. For example, the at least one emulation device can be similar or
identical to emulation devices 107, 108, andfor 109 as tlustrated in FIG, 1 or emulation

device 306 as dlustrated FIG. 3.

Method 600 in FIG. 6 continues with an activity 674 of providing foor or more
electrical connectors,  For example, the fowr or more comuectors can be sumilar or
identical to electrical connectors 141, 142, 143, 144, 145, 146, 161, 162, andfor 163, as

tlustrated tn FIG. 1.
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[0068] In some examples, activity 674 can be considered to include the procedures of:
{a) providing two ar more output connectors; and (b) providing two or more input
comnectors.  That is, the four or more elecirical connectors can mclude the inpg
comnectors. Each of the faput connectors can be configared to conple t© one of the two or
more computers. In some examples, the inpat connectors can be similar or identical to

electrical connectors 161, 162, and 163, as illustrated in FIG. 1.

[0069] The four or more electrical connectors can also include two or more output
connectors. Each of the output connectors can be configured to couple to one of the one
or more peripheral devices. In some examples, the output connectors can be similar or
identical to electrical connectors 4], 142 143, 144, 145, and 146, as illusirated in FIG.

1.

(00703 Subsequently, method 600 of FIG. 6 includes an activity 675 of selecting a
hub from the two or more hubs. In the example iHustration FIG 1, one of hubs 110, 120,
or 130 {FIG. 1) can be selected,

[0071} Referring again to FIG. 6, after selecting a hob from the two or more hubs,
method 600 of FIG. 6 mcludes an activity 676 of electrically coupling an electrical
connector of the four or more electrical connectors to the upstream port of the selected
hub,  For example, electrically coupling an electrical connector of the four or more
glectrical connectors to the apstream port of the selected hub can be similar or identical to
the coupling of upstteam port 111 to electrical connector 161, the coupling of upstream
port 121 to electrical connector 162, and/or the coupling of upstream port 131 to electrical

connector 163, as illustrated in FIG. 1

(0072} Method 600 in FIG. 6 continues with an activity 677 of electrically coupling a
first port of the two or more downstream ports of the selected hub to the switch. For
example, the electrical coupling of the first port of the twe or more downstream ports of
the selected hub to the switch can be similar or identical to the couphing of downstream
port 113 to mput port 151 of switch 150, the couphing of downstream port 123 of hab 120
to input port 152 of switch 150, andfor the coupling of downstream port 132 1o input port

153 of switch 150, as illustrated in FIG. 1.

[0073] Subsequently, method 600 of FIG. 6 includes an activity 678 of electrically
coupling a second port of the two or more downstream ports of the selected hub to an
electrical connector of the fowr or more electrical connectors. For example, the electrical
coupling of the second port of the two or more downstream ports of the selected hub w0

the elecirical connector of the four or wore clectrical counectors can be similar or
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identical to the coupling of downstream port 112 to electrical connector 141, the coupling
of downstream port 122 to electrical connector 142, and/or the coupling of downstream

port 132 to electrical connector 146, as illustrated in FIG. 1.

Next, method 600 of FIG. 6 includes an activity 679 of deciding whether to
select another hub. If any of the two or more hubs have not alreadv been selected, the
next activity i method 600 is activity 675 of selecting a hub from the two or more hubs.
If every hub of the two or more hubs has been ahready been selected, the next activity in
method 600 is an activity 680, In the example illustrated m FIG. 1, if all of hubs 1190,
120, and 130 have not been selected, the next procedure is activity 673 (FIG. 6). Ifall of

hubs 110, 120, and 130 have been selected, the next procedure is activity 680 (FIG. 6).

Referring again to FIG. 6, activity 680 of method 60 in FIG. 6 is an activity
of electrically coupling the switch to at least one electrical connector of the four or more
electrical connectors.  For example, the electrical coupling of the switch to at least one
electrical connector of the four or more electrical connectors can be similar or identical wo
the coupling of output ports 154, 155, and 156 of switch 150 to electrical connectors 143,

144, and 145 respectively, as illustrated in FIG. 1.

In some embodiments, the switch can be coupled to the four or maore electrical
connectors through a hub. For example, the electrical coupling of the switch to at least
one electrical connector of the four or more electrical connectors can be similar or
identical to the coupling of switch 230 10 electrical connectors 143, 144, and 145 through

hub 240, as illustrated in FIG. 2.

Subsequently, methad 600 of FIG. 6 includes an activity 681 of electrically
couphing the selection device to the switch. The electrical coupling of selection device to
the switch can be similar or identical to the coupling of selection device 105 to switch
150, as llustrated in FIG. 1 or the coupling of selection devices 305 to switches 337, 358,

and 359 as iHustrated m FIG. 3.

Next, method 600 of FIG. 6 includes an activity 682 of electrically coupling
the at least one emulation device to the gt least one of the two or more hubs,  For
example, coupling of the at least one emulation device to the at least one of the two or
more hubs can be similar or identical to the coupling of emulation devices 107, 108, and
10% 1o hubs 110, 120, and 130, respectively, as illustrated in FIG. 1. In another example,
the coupling can be similar or Wdentical to the coupling of emulation device 306 to hubs

310 and 320, as tllustrated n FIG. 3.
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In other embodiments, the order of activities 670-682 can vary. For example,
activities 680-682 could occur before or concurrent with activities 675-679. In another
example, activity 674 can occur before or concarrent with activities 670, 671, and 673, In
still another example, activities 675-679 could occur before, after, or concurrent with
activities 670-674 and 680-682.

Although the mvention has been described with reference to specific
embodiments, it will be understoad by those skilled in the an that various changes may be
made without departing from the spirit or scope of the mvention. For example, it will be
readily apparent the switching device could be configured such that a user can decide
whether enmulation devices 107, 108, and 109 (FIG. 1) emulate one or more of penpheral
devices 193, 194, and 195 (FIG. 1). Additional examples of such changes have been
given 1 the foregoing description.  Accordingly, the disclosare of embodiments of the
invention 1s mtended to be tHhusirative of the scope of the invention and 1s not intended to
be lnuting. It is intended that the scope of the invention shall be liniied only to the
extent required by the appended claims. To one of ordinary skill in the art, it will be
readily apparent that the case and method of use discussed herein may be implemented in
a vartety of embodiments, and that the foregomg discussion of certain of these
embodiments does not necessarily represent a complete description of all possible
embodiments.  Rather, the detatled description of the drawings, and the drawings
themselves, disclose at least one preferred embodiment of the invention, and may disclose

alternative embodiments of the invention,

All clements claimed in any particular claim are essential to the nvention
clatmed in that particular claim.  Consequently, replacement of one or more claimed
elements constitutes reconstruction and not repair.  Additionally, benefits, other
advantages, and solutions to problems have been described with regard to specific
embodiments.  The benefits, advantages, solutions to problems, and anyv element or
slements that may caose any benelit, advantage, or solution to occur or become more
pronounced, however, are not to be construed as critical, required, or essential features or

elements of any or all of the claims.

Moreover, embadiments and limitations disclosed heretn are not dedicated to
the public under the doctrine of dedication if the embodiments and/or limitations: (1) are
not expressty claimed in the claims; and (2) are or are potentially equivalents of express

elements and/or linutations m the claims vnder the doctrine of equivalents.
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CLAIMS
What is claimed is

1. A switching device configured to couple a first compuier to a first peripheral device
and one or more second peripheral devices, the switching device s further configured to
couple a second computer to a third peripheral device and the one or more second peripheral

devices, the switching device comprising:

a switch configured to couple to the one or more second peripheral devices;

a first hub comprising:
& first upstream pott conligured to couple to the first computer;
a first downstream port configured to couple to the first peripheral device; and
at least one second downstream port coupled to the switch;

a second hub comprising:
a first upstream port configured to couple to the second computer;
a first downstream port configured to couple to the third peripheral device; and

at least one secoud downstream port coupled to the switch.

2. The switching device of ¢laim 1, wherein:
the switch comprizses:
one or more outpat ports; and

each of the one or more output ports 15 configured to couple to one of the one or more

second peripheral devices.

3

3. The switching device of claim 2, further comprising:
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a fust electrical connector coupled to the first upstream port of the first hub and

onfigured to couple to the first computer;

a second electrical connector coupled to the first upstream port of the second hub and

configured to couple to the second computer.

4. The switching device of claim 3, further comprising:

a third electnical connector coupled to the first downstream port of the first hub and

configured to couple to the first peripheral device;

a fourth electrical connector coupled to the first downstream port of the second hub

and configured to couple to the third peripheral devige;

one or more fifth electrical connectors coupled to the one or more output ports of the

switch and configured to couple to the one or more second peripheral devices.

5. The switching device of claim 4, wherein:

the one or move fifth electrical comnectors comprise at least one wmiversal senal bus

connector and a video conpector.

6. The switching device of claim 3, wheretn:

the first electrical connector and the second electrival connector are universal serial

bus CONNEctors.

7. The switching device of any of the preceding claims, further comprising:
a third hub comprising:
a first upstream port configured to couple to the switch; and

one or more downstream ports configured 1o couple to the one or more second

peripheral devices.
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8. The switching device of the preceding claims, wherein:

the switch 1s a kevboard, video, mouse switch.

9. The switching device of the preceding clatmas, wheretn:
the first hub 1s a unmiversal serial bags hub; and

the second hub is a universal serial bus hub.

10. The switching device of the preceding claims, wherein;
the switch comprises:

a cross-point switch coupled to the at least one second downstream port of the

first hub and the at least one second downstream port of the second hub.

11. The switching device of the preceding clatms, further comprising:

a first emudation device configured to emulate at least one of the one or more second

peripheral devices,
wherein:
the first bub further comprises:
a third downstream port coupled to the first emulation device.
12. The switching device of ¢claim 11, further comprising:

a second emulation device confipured to emulate at legst one of the one or more

second peripheral devices,

wherein:
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the second hub further comprises:

a third downstream port coupled 1o the second emulation device.

13. The switching device of the preceding claims, further comprising:

a selection device configured to allow 4 user to select which of the first computer and

the second computer controls the one or more second peripheral devices.

14. The switching device of claim 13, wherem:

the selection device 1s a physical switch.

15, An electronic switchbox configured to switch a keyboard and a mouse between two or
more computers and couple the two or more computers to two or more peripheral devices, the

electrical switchbox comprising:
a keyboard switch configured to couple to the keyboard;
a mouse switch configored to conple to the mouse; and
two or more habs,

wherein:

gach hub of the two or more hubs is configured to couple a computer of the two or

maore computers 1o the keyboard switch and the mouse switch; and

each of the one or more hubs is further configured to couple to at least one peripheral

device of the two or more peripheral devices.

16. The switch box of claim 15, further comprising:
a video switch configured to couple to a video monitor;

wherein:
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each hub of the one or more hubs is further configured to couple to a computer of the

two or more computers to the video switch,

17. tThe switch box of claim 16, wherei:

the keyboard switch, the video switch, and the mouse switch are integrated into a

single switch,

18. The switchbox of claim 15, 16, or 17, whereti
each hub of the one or hubs comprises:

an upstream port configured to couple 1o one of the two or more computers;

and
one or mare downstream }]DY’LS;
the keyboard switch comprises:

a first multiplexer coupled to a first one of the one or more downstream ports
of each hub of the two or more hubs, the first multiplexer is further configured to

couple to the keyboard; and
the mouse switch comprises:

a second multiplexer coupled to a second one of the one or more downstream
ports of each hub of the two or more hubs, the second multiplexer s further

configured to couple to the mouse.

19, The switchbox of claim 135, 16, 17, or 18, turther comprising:

an emulator configured to emulate the keyboard and the mouse to at least one of the

two or more computers.

20, The switchbox of claim 19, wherein;
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the emulator comprises:
one or more emulation modules;

each of the one or more emelation modules configured to emulate the keyboard and

the mouse to one of the two or more computers; and

each of the one or more emulation modules is coupled to one hub of the two or more

hubs.

21, An apparatus configured to switch one or more first peripheral devices between at
least two computers, the apparatus 1s also configured to couple a first computer of the at least
two computers to one or more second peripheral devices and to couple a second compater of

the at least two computers to one or more third peripheral devices, the apparatus comprising:

a switch configured to couple to the at least two computers and the one or more first

peripheral devices;

a first connector configured to couple to the first computer of the at least two

computers;

a second connector conpled to the first connector and configured to couple to the one

or more second peripheral devices;

a third connector configared to couple to the second computer of the at least two

computers; and

a fourth connector coupled to the third connector and configuwred to couple to the one

or more third peripheral devices.

22. The apparatus of claim 21, wherein:
the first connector s directly coupled to the second comnector; and

the third connector is directly coupled to the fourth connector.



WO 2009/103016 PCT/US2009/034141
22

23. The apparatus of claum 21 or 22, further comprising:

a fifth connector coapled to the switch and configured to couple to the fust computer

of the at least two computers;

a sixth connector coupled to the switch and configured o couple to the second

computer of the at least two com puters; and

a seventh connector coupled to the switch and configured 1o couple to one of the one

or more first peripheral devices.

24. The apparatus of claim 21 or 23, further comprising:
a furst hab comprising:
a first upstream port configured to couple to the first connector; and
a first downstream port configured to couple to the second connector;
a second hub comprising:
a first upstream port contigured o couple to the third connector; and

a first downsteeam port configured to couple to the fonrth comnector.

25, A method of manufactuning a switching apparatus, the switching apparatus configured
to electrically couple one or more peripheral devices to two or more computers, the method

comprising:
providing a first bub with an upstream port and two or more downstream ports;
providing a second hub with an upstream port and two or more downstream ports;
providing a switch;

electrically coupling a first port of the two or more downstream ports of the first hub

to the swiich;
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electrically coupling a first port of the two or more downstream ports of the second

hub to the switch:

providing three or more output connectors configured to couple to the one or more

peripheral devices;

electrically coupling a second port of the two or more downstream ports of the first

b to a first output connector of the three or more output CoRnectors;

electrically coupling a second port of the two or more downstream ports of the second

hub to a second output connector of the three or more output connectors; and

electrically coupling the switch to # third output connector of the three or more output

CONNRECLONs.

26. The method of clatm 25, further comprising:

providing two or more mput connectors configured to coupled to one of the two or

more COl\f)leETS;

electrically coupling a first input connector of the two or more mput connectors to the

apstream port of the first hab; and

elecirically coupling a second input connector of the two or more faput copnectors ©

the upstream port of the second hub.

27. The method of claim 25 or 26, wherein:
providing the three or more oup ConmMectors COMprises:

providing the three or move output connectors to comprise thiee or more

universal serial bus conneciors.

28. The method of claim 25, 26, or 27, further comprismg:

providing a third hub with an apstream port and two or more downstream ports;
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electrically coupling a first port of the two or more downstream ports of the third hub

to the switch; and

electrically couphug a second port of the two or more downstream ports of the third

hub 1o a fourth output connector of the three or more output connectors.

29 The method of claim 25, 26, or 27, further comprising:

electrically coupling a third port of the two or more downstrean: ports of the first hab

to a foarth output connector of the three or more output connectors.
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restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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