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Providing a first system wherein the
first system includes an I/O device.

300

Coupling the first system to a second
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1

APPARATUS FOR PROVIDING IO SUPPORT
TOA COMPUTER SYSTEM AND METHOD
OF USE THEREOFK

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

FIELD OF THE INVENTION

The present mvention relates generally to computer sys-
tems and more particularly to an apparatus for providing
input/output support to a computer system.

BACKGROUND OF THE INVENTION

FIG. 1 illustrates a conventional computer system 10.
Computer system 10 typically includes the main computer
system 12, a keyboard 14, a mouse 16, a display device or
monitor 18, a diskette or floppy drive 20 and a compact disc
(CD) or digital versatile disc (DVD) drive 22. It 1s understood
that computer system 10 1s for illustrative purposes and
includes numerous components not shown.

Large installation computer networks typically incorporate
racks of server computers (servers) to provide services to the
other computers within the networks. The functions per-
formed by each of these servers vary depending on the net-
work and the server’s place within the particular network. For
cxample, at least one server typically functions as “file
server” for the network. A computer functioning as a {ile
server will usually have significantly more data storage
capacity than the other computers connected to the network.
The networked computers utilize this data storage capacity to
store files and databases. Software executed by the file server
controls access to these files and databases.

Typically, each server within each rack would incorporate
certain peripheral mput/output (I/0) devices such as a key-
board, a mouse, a display device, a tloppy disk drive and a
CD/DVD drnive. However, these 1/0O devices are not used,
except at certain critical installation points or for routine
computer maintenance. Therefore, within the context of a
large computer network environment, they are characterized
as low-use devices.

When setting up these large installation computer net-
works 1t 1s desirable to minimize cost as well as the amount of
space used. Consequently, to minimize the space used by the
low-use devices, a keyboard/video/mouse (KVM) switch 1s
sometimes mcorporated.

Through the use of a KVM switch, only one set of key-
board, mouse and display devices are utilized by the rack of
servers. FIG. 2 1llustrates a conventional KVM system 50
comprising a rack 52 populated with a number of server
computers 54-68, switch 70, keyboard 14, mouse 16 and
display device 18. The KVM switch 70 1s cabled to each of the
server computers 54-68 and to keyboard 14, mouse 16 and
display device 18. If a computer operator or technician sub-
sequently needs to access one of the server computers 54-68
in rack 52, KVM switch 70 1s utilized to associate keyboard
14, mouse 16 and display device 18 with the appropriate
server computer 54-68. The computer operator or technician
1s then able to use the keyboard 14, mouse 16, and display
device 18 to interact with the appropriate server computer
54-68. However, due to the high cost of KVM switches and
associated extensive cabling and the valuable rack space
occupied, their utilization 1s less than desirable. Also note that
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the KVM system 50 does not address a solution for additional
I/O such as the floppy drive 20 and CD/DVD drive 22 which
1s typically duplicated within each server 54-68 in rack 52.

Accordingly, what 1s needed 1s a low cost, space saving
method and apparatus for providing I/O support for these and
other types of systems. The present invention addresses such
a need.

SUMMARY OF THE INVENTION

A first aspect of the present invention provides an apparatus
for providing I/O support to a computer system. The appara-
tus comprises an I/O device and an internal control element
coupled to the IO device for relinquishing ownership of the
I/0O device from the apparatus to the computer system.

A second aspect of the present invention provides a method
for providing IO support to a computer system. The method
comprises the steps of providing an apparatus wherein the
apparatus includes an I/O device and an internal control ele-
ment coupled to the I/O device and utilizing the internal
control element to allow ownership of the I/O device to be
relinquished from the apparatus to the computer system.

Theuse of the method and apparatus 1n accordance with the
present 1nvention saves space and money since expensive
KVM switches, along with the accompanying 1/O devices,
are no longer needed to provide I/O support for computer
networks.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1llustrates a conventional computer system.

FIG. 2 1llustrates a conventional KVM switching system.

FIG. 3 shows an apparatus 1n accordance with the present
ivention.

FIG. 4 15 an illustration of the utilization of the apparatus
100 1n accordance with the present invention.

FIG. 5 1s a flowchart of a method of using an apparatus 1n
accordance with the present invention.

FIG. 6 1s an 1llustration of the utilization of the apparatus 1n
accordance with the present invention wherein the apparatus
provides 1/0O support for a single computer system.

DETAILED DESCRIPTION

The present invention relates to a method and apparatus for
providing I/O support. The following description 1s presented
to enable one of ordinary skill 1n the art to make and use the
invention and 1s provided 1n the context of a patent application
and 1ts requirements. Various modifications to the preferred
embodiment and the generic principles and {features
described herein will be readily apparent to those skilled 1n
the art. Thus, the present mvention 1s not mntended to be
limited to the embodiment shown but 1s to be accorded the
widest scope consistent with the principles and features
described herein.

The present 1nvention 1s disclosed 1n the context of a pre-
terred embodiment. The preferred embodiment of the present
invention 1s an apparatus for providing I/O support to a com-
puter system and a method of use thereof. The apparatus in
accordance with the present invention 1s an enhanced portable
or notebook computer system (e.g. an enhanced IBM Think-
pad) that includes a low cost means for providing I/O support
to another computer via a control mechanism located within
the apparatus. The control mechanism allows the apparatus in
accordance with the present invention to relinquish owner-
ship of the I/O devices coupled thereto for the purpose of
being used by another computer. Accordingly, through the
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use of the apparatus 1n accordance with the present invention,
expensive KVM switches and cabling, along with the accom-
panying 1/0O devices, are no longer needed to provide 1/O
support for the computer networks.

For a further description of the apparatus 1n accordance
with the present invention, please refer now to FIG. 3. FI1G. 3
shows an apparatus 100 1n accordance with the present inven-
tion. Apparatus 100 comprises control element 102, internal
connection 108 coupled to host controllers 130, external con-
nection 120 and display device 128. Display device 128 1s
preferable a thin film transistor (TFT) type display device.
External connection 120 1s further comprised of USB con-
nector 104 and display device connector 106. Apparatus 100
1s further comprised of hub 110 coupled to USB compatible
devices floppy or diskette drive [120] /21, CD or DVD drive
122, keyboard 124, mouse 126, parallel port 116 and serial
port 118. Apparatus 100 also includes optional USB converter
112 and optional USB converter 114. Optional USB converter
112, 114 are shown to describe a methodology to bridge a
USB subsystem to a potentially non-USB subsystem such as
parallel port 116 and serial port 118. Preferably parallel port
116 and serial port 118 are native USB type devices thus
climinating the need for any converters 112, 114.

Control element 102 1s coupled to internal connection 108
and external connection 120. Control element 102 is further
connected to TFT 128 and hub 110. Control element 102
operates 1n one of two modes, internal or host mode and
external or hub mode. In host mode control element 102
clectrically couples internal connection 108 to TF'T 128 and
hub 110. In hub mode control element 102 electrically
couples external connection 120 with TFT 128 and hub 110.

In alternate embodiments external connection 120 can be
comprised of a single high speed serial connection such as
IEEE 1394, Selection of a single high speed serial connection
such as IEEE 1394 1s based on such factors as commercial
acceptance of the IEEE 1394 standard and the internal archi-
tecture ol apparatus 100.

When operating in host mode, the apparatus 100 owns all
of the IO devices and operates 1n a normal fashion (i.e. as a
typical notebook computer system). For the purposes of this
application, an I/O device 1s owned by a computer 1f the 1/0
device 1s recognized and dedicated for use by the computer.
Hence, when an I/O device, such as a visual display device, 1s
owned by a designated computer, the visual display device
only displays information related to the designated computer.
Accordingly, in the host mode, the mternal connection 108
recognizes the I/0 devices TFT 128 and hub 110 and ded:i-
cates their use to apparatus 100.

In the hub mode,the apparatus 100 relinquishes ownership
of the I/O devices and makes them available for use by
another system. While apparatus 100 1s operating in hub
mode another system (not shown) cabled to external connec-
tion 120 could recognize and utilize the I/O devices TFT 128
and hub 110 via control 102 and further access floppy drive
[120] /27, CD/DVD drive 122, keyboard 124, mouse 126,
parallel port 116 and serial port 118 via hub 110. Thus, the
visual display device TFT 128 essentially becomes a stand-
alo visual display device capable of recerving input signals
from another system (not shown). And I/O devices floppy
drive 120, CD/DVD dnive 122, keyboard 124, mouse 126,
parallel port 116 and serial port 118 essentially become dedi-
cated “local” I/O devices for another system (not shown).
Accordingly, a computer technician or other operator needs
only the apparatus 100 and two cables (a USB cable and a
display cable) to provide I/O support to a server computer.

Please note that in either mode of apparatus 100, host mode
or hub mode, the apparatus 100 in accordance with the
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present invention retains its native computing capabilities
including computer processor, memory, and networking
functions.

FIG. 4 1s an 1llustration of the utilization of the apparatus
100 1n accordance with the present invention. FIG. 4 shows a
rack of servers 200 wherein one of the servers 202 1s coupled
to the apparatus 100 1n accordance with the present invention
via a USB cable 204 and a display cable 206. Consequently,
a set of stand-alone I/0 devices (and associated space within
the rack) are not needed to provide I/O support for the rack of
servers 200. In addition, a floppy drive and CD/DVD drive
and certain other 1/0 devices are no longer, required to be
included 1n each server in rack 200.

Although the preferred embodiment of the present mven-
tion 1s described 1n the context of being used with cable-type
connectors, one of ordinary skill 1n the art will readily recog-
nize that a variety of coupling means could be utilized. For
example, the present invention could be implemented via a
suificiently high bandwidth infrared or wireless type cou-
pling means while remaiming within the spirit and scope of the
present 1nvention.

The switching of the apparatus 100 from hub mode to host
mode or vice versa can be to done 1 a variety of ways.
Preferably the mode changes are accomplished through some
type of function key (Fn) sequence. For example, the key
sequence Fn+F1 could be designated for host/hub mode
changes. However, one of ordinary skill in the art will readily
recognize that the host/hub mode change could be 1mple-
mented 1n a variety of ways while remaining within the spirit
and scope of the present invention.

For a better understanding of the present invention, please
refer to FIG. 5. FIG. 5 1s a flowchart of a method of using an
apparatus in accordance with the present invention. The
method begins by providing a first system wherein the first
system 1ncludes an 1/0O device, via step 300. Next, the appa-
ratus 1n accordance with the present invention 1s coupled to a
second system, via step 302. Next, ownershup of the I/O
device 1s relinquished from the first system to the second
system, via step 304. Preferable, ownership of the I/O device
1s relinquished based upon a triggering event, 1.€. a user
interaction. Preferably, the triggering event 1s the perfor-
mance of some type of function key sequence. The second
system utilizes the I/O device as required, via step 306. The
apparatus 1n accordance with the present invention 1s then
switched back to host mode, via step 308. The apparatus of
the present invention 1s then decoupled from the second sys-
tem, via step 310. Finally, via step 312, the apparatus in
accordance with the present invention 1s removed, potentially
for other subsequent uses.

Although the above-outlined description contemplates uti-
lizing the apparatus 1n accordance with the present invention
as a means for providing I/O support to a rack of server
computers, the scope of the implementation of the present
invention 1s not limited to server computer support. The appa-
ratus in accordance with the present invention could also be
employed to provide I/O support for a single computer system
such as a typical desk-top or desk-side computer system.

Many computer users today have an oifice computer sys-
tem and a portable or laptop computer system. The apparatus
100 1n accordance with the present invention can be used to
improve the affordability of office systems as well. An office
system which employs apparatus 100 1n accordance with the
present invention can be deployed at a significantly reduced
cost by eliminating potentially redundant keyboard, mouse,
display, tloppy drive, CD/DVD drive, etc. devices.

FIG. 6 1s an 1llustration of the utilization of the apparatus 1n
accordance with the present invention wherein the apparatus
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provides I/0 support for a single computer system 310. The
computer system 310 1s preferably coupled to a dock 312 via
coupling device 314. Preferable, coupling device 314 com-
prises a cable. Dock 312 further comprises docking port 316.
Docking port 316 1s compatible with apparatus 100. Accord-
ingly, once apparatus 100 1s coupled to docking port 316, the
I/0 devices that are recognized by the apparatus 100, are now
capable of being recognized by the computer system 310.
Thus, a conventional keyborad mouse, stand-alone monaitor,
floppy drive, CD/DVD drive, etc. are no longer required to be
provided as integral elements of computer system 310.

The apparatus 1n accordance with the present invention
provides a low cost means for providing I/O support to
another system via a switching mechanism located within the
apparatus. The switching mechanism allows the apparatus 1n
accordance with the present mnvention to relinquish owner-
ship of the I/O devices coupled thereto for the purpose of
being used by the other system. The use of the apparatus in
accordance with the present invention saves space and money
since the expensive KVM switches and associated cables,
along with accompanying I/O devices, are no longer needed
to provide 1/O support for computer networks.

Although the present mmvention has been described 1in
accordance with the embodiments shown, one of ordinary
skill 1n the art will readily recogmize that there could be
variations to the embodiments and those variations would be
within the spirit and scope of the present invention. Accord-
ingly, many modifications may be made by one of ordinary
skill 1n the art without departing from the spirit of the
appended claims.

What 1s claimed 1s:

1. An apparatus 1n a host computer system for enabling the
host computer system to provide I/O support to a second
computer system, wherein the host computer system includes
a plurality of host controllers and a plurality of I/O devices,
the apparatus comprising:

a first connecting port for directly coupling the second

computer system to the host computer system;

an 1nternal control element coupled to the plurality of I/O

devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display [and] a
keyboard, and a USB device; and

a second connecting port for coupling the plurality of host

controllers 1n the host computer system to the internal
control element,

wherein the internal control element regulates control of

the plurality of I/O devices by the second computer
system and the host computer system via the first and
second connecting ports respectively.

2. The apparatus of claim 1 wherein the apparatus further
includes a hub coupled to the internal control element.

3. The apparatus of claim 1 wherein the first connecting
port comprises a universal serial bus connector.

4. The apparatus of claim 3 wherein the first connecting,
port further comprises a display device connector.

5. The apparatus of claim 1 wherein the first connecting,
port for coupling the second computer system directly to the
host computer system comprises [a] an infra red type connec-
tor.

6. The apparatus of claim 1 wherein the first connecting
port for coupling the second computer system directly to the
host computer system comprises a wireless type connector.

7. The apparatus of claim 4 wherein the mternal control
clement further includes means for coupling a visual display
device to the apparatus.

8. The apparatus of claim [5] 7 wherein the visual display
device 1s a thin film transistor-type visual display device.
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9. The apparatus of claim 2 wherein the apparatus 1s
capable of operating 1n one of at least two modes.

10. The apparatus of claim 9 wherein the at least two modes
comprise a host mode and a hub mode.

11. The apparatus of claim 10 wherein the internal control
clement 1s capable of switching the at least two modes.

12. The apparatus of claim 11 wherein 11 the apparatus 1s
operating in the host mode, the plurality of I/O devices are
controlled by the host computer system.

13. The apparatus of claim 12 wherein 1 the apparatus 1s
operating in the hub mode, the plurality of I/O devices are
controlled by the second computer system.

14. The apparatus of claim 13 wherein the second com-
puter system comprises at least one computer.

15. An apparatus 1n a host computer system for enabling
the host computer system to provide I/O support to a second
computer system, wherein the host computer system includes
a plurality of host controllers and a plurality of I/O devices,
the apparatus comprising:

a first connecting port for directly coupling the second

computer system to the host computer system;

a hub coupled to the plurality of I/O devices, wherein the
plurality of I/O devices comprises a display [and], a
keyboard, and a USB device;

an internal control element coupled to the hub and to the
first connecting port; and

a second connecting port for coupling the plurality of host
controllers 1n the host computer system to the internal
control element,

wherein the mternal control element regulates control of
the plurality of I/O devices by the second computer
system and the host computer system via the first and
second connecting ports respectively.

16. The apparatus of claim 15 wherein the internal control
clement further includes means for coupling a visual display
device to the apparatus.

17. The apparatus of claim 16 wherein the visual display
device 1s a thin film transistor-type visual display device.

18. The apparatus of claim 15 wherein the apparatus 1s
capable of operating 1n one of at least two modes.

19. The apparatus of claim 18 wherein the at least two
modes comprise a host mode and a hub mode.

20. The apparatus of claim 19 wherein the internal control
clement 1s capable of switching the at least two modes.

21. The apparatus of claim 20 wherein 1f the apparatus 1s
operating in the host mode, the plurality of I/O devices are
controlled by the host computer system.

22. The apparatus of claim 21 wherein 1f the apparatus 1s
operating in the hub mode, the plurality of I/O devices are
controlled by the second computer system.

23. The apparatus of claim 22 wherein the second com-
puter system comprises at least one computer.

24. An apparatus 1n a host computer system for enabling
the host computer system to provide I/O support to a second
computer system, wherein the host computer system includes
a plurality of host controllers and a plurality of I/O device, the
apparatus comprising:

a hub coupled to the plurality of I/O devices, wherein the
plurality of 1/O [device] devices comprises a display
[and], a keyboard, and a USB device;

an 1nternal control element coupled to the hub, the internal
control element including means for switching the appa-
ratus to one of at least two operational modes, the at least
two operational modes comprising a host mode and a

hub mode wherein i1 the apparatus 1s operating 1n the
host mode, the plurality of I/O devices are controlled by
the host computer system and 11 the apparatus 1s operat-
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ing 1n the hub mode, the plurality of I/O devices are
controlled by the second computer system;

a first connecting port coupled to the internal control ele-
ment for coupling the second computer system directly
to the host computer system, the first connecting port
comprising a universal serial bus connector and a dis-
play device connector; and

a second connecting port coupled to the internal control
clement and to the plurality ot host controllers 1n the host
computer system for coupling the host controllers to the
plurality of I/O devices.

25. A method of providing 1I/O support by a host computer
system to a second computer system, wherein the host com-
puter system includes a plurality of host controllers and a
plurality of I/O devices, the method comprising the steps of:

a) directly coupling the second computer system to the host
computer system via first connecting port in the Zost
computer system;

b) providing an internal control element 1n the host com-
puter system coupled to the first connecting port and to
the plurality of I/O devices, wherein the plurality of I/O
devices comprises a display [and], a keyboard, arnd a
USB device;

c) coupling the plurality of host controllers in the host
computer system to the internal control element via a
second connecting port in the computer system; and

d) utilizing the internal control element to regulate control
of the plurality of I/O devices by the second computer
system and the host computer system via the first and
second connecting ports respectively.

26. The method of claim 25 wherein the host computer
system further comprises a hub coupled to the plurality of I/O
devices and to the internal control element.

27. The method of claim 26 wherein the host computer
system 1s capable of operating 1n one of at least two opera-
tional modes.

28. The method of claim 27 wherein the internal control
clement 1s capable of switching the host computer system to
one of the at least two operational modes.

29. The method of claim 28 wherein step b) further com-
Prises:

bl) coupling the internal control element directly to the
second computer system; and

b2) utilizing the internal control element to switch the host
computer system to one of the at least two operational
modes.

30. The method of claim 29 wherein the at least two opera-

tional modes comprise a host mode and a hub mode.

31. The method of claim 30 wherein step b2) further com-
Prises:

b21) switching to the host mode; and

b211) allowing the host computer system to control the
plurality of I/O devices.

32. The method of claim 31 wherein step b21) 1s provided in

response to an interaction with the host computer system.

33. The method of claim 30 wherein step b2) turther com-
Prises:

b21) switching to the hub mode; and

b211) allowing the second computer system to control the
plurality of I/O devices.

34. The method of claim 33 wherein step b21) 1s provided in

response to an interaction with the host computer system.

35. A processing system for providing I/O supportto one of
a plurality of network server computers, wherein the process-
ing system includes a plurality of host controllers and a plu-
rality of I/O devices, the processing system comprising:
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a first connecting port for directly coupling the one network

server computer to the processing system;

an internal control element coupled to the plurality of I/O

devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display [and], a
keyboard, and a USB device; and

a second connecting port for coupling the plurality of host

controllers in the processing system to the imnternal con-
trol element,

wherein the internal control element regulates control of

the plurality of I/O devices by the one network server
computer and the processing system via the first and
second connecting ports respectively.

36. The processing system of claim 35 wherein the pro-
cessing system further includes a hub coupled to the internal
control element.

37. The processing system of claim 36 wherein the first
connecting port comprises a universal serial bus connector
and a display device connector.

38. The processing system of claim 36 wherein the first
connecting port for coupling the processing system directly to
the one network server computer comprises an inira red type
connector.

39. The processing system of claim 36 wherein the first
connecting port for coupling the processing system directly to
the one network server computer comprises a wireless type
connector.

40. The processing system of claim 36 wherein the pro-
cessing system 1s capable of operating in one of at least two
modes.

41. The processing system of claim 40 wherein the at least
two modes comprise a host mode and a hub mode.

42. The processing system of claim 41 wherein the internal
control element 1s capable of switching the at least two
modes.

43. The processing system of claim 42 wherein 11 the pro-
cessing system 1s operating in the host mode, the plurality of
I/O devices are controlled by the processing system.

44. The processing system of claim 43 wherein 11 the pro-
cessing system 1s operating in the hub mode, the plurality of
I/O devices are controlled by the one network server com-
puter.

45. A processing system for providing I/0 support to one of
a plurality of network server computers, wherein the process-
ing system includes a plurality of host controllers and a

plurality of I/0 devices, the processing system comprising:

a first connecting port for directly coupling the one net-
work server compiuter to the processing system;
an internal control element coupled to the plurality of 1I/O
devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display, a keyboard
and a USB connecter; and
a second connecting port for coupling the plurality of host
controllers in the processing system to the internal con-
trol element,
wherein the internal control element rvegulates control of
the plurality of I/O devices by the one network server
computer and the processing system via the first and
second connecting ports vespectively.
46. The processing system of claim 45, wherein the USB
connector is electrically coupled to a USB device.
47. A processing system for providing I/O support to one of
a plurality of network server computers, wherein the process-
ing system includes a plurality of host controllers and a

plurality of I/0 devices, the processing system comprising:

a first connecting port for directly coupling the one net-
work server compiiter to the processing system;
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an internal control element coupled to the plurality of I/O
devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display, a kevboard
and a USB device controlled by at least one of the plu-
rality of host controllers; d

a second connecting port for coupling the plurality of host
controllers in the processing system to the internal con-
trol element, and

wherein the internal contvol element regulates control of
the plurality of I/0 devices by the one network server
computer and the processing system via the first and
second connecting ports vespectively.

48. A processing system for providing I/0 support to one of

a plurality of network server computers, wherein the process-

ing system includes a plurality of host controllers and a
plurality of I/O devices, the processing system comprising:
a first connecting port for divectly coupling the one net-
work server compiuter to the processing system,
an internal control element coupled to the plurality of I/O
devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display, a kevboard
and a USB device; and
a second connecting port for electrically coupling the plu-
rality of host controllers in the processing system to the
internal control element,
wherein the internal control element vegulates control of
the plurality of I/O devices by the one network server
computer and the processing system via the first and
second connecting ports vespectively. 30
49. A processing system for providing I/0 support to one of
a plurality of network server computers, wherein the process-
ing system includes a plurality of host controllers and a
plurality of I/0 devices, the processing system comprising:
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a first connecting port for directly coupling the one net-
Work server compiiter to the processing system;

an internal control element coupled to the plurality of 1I/O
devices and to the first connecting port, wherein the
plurality of I/O devices comprises a display, a keyboard
and a USB device; and

a second connecting port for electrically coupling the plu-

rality of host contrvollers in the processing system to the
internal control element,

wherein the internal control element vegulates control of

the plurality of I/O devices by the one network server
computer and the processing system via the first and
second connecting ports respectively; and

wherein the processing system is capable of operating in

one of at least two modes, a host mode and a hub mode,
wherein the internal control element is capable of switch-
ing the at least two modes; and

wherein if the processing system is operating in the host

mode, the plurality of I/O devices are controlled by the
processing system, and if the processing system is oper-
ating in the hub mode, the plurality of I/O devices are
controlled by the one network server computer.

50. The processing system of claim 49, wherein the first
connecting port for directly coupling includes an external
connection.

51. The processing system of claim 50, wherein the external
connection includes a display cable and a USB cable directly
coupling to the one network server.

52. The processing system of claim 51, wherein in the
second connecting port for electrically coupling includes an
internal connection which electrically couples the host con-
trollers to the I/O devices via the internal control element.
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