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A first board of an expansion card adapter is configured to mate with an expansion card connector. A second board of the expansion card adapter is configured to mate with peripheral expansion card that is incompatible with the expansion card adapter.

ADAPTER

BACKGROUND
[0001]

Over the years, various standards have been applied to permit

connection of peripheral devices (i.e., peripheral expansion boards) to a computer
mainboard.

Peripheral expansion boards are available in a variety of form

factors. Some peripheral expansion boards feature small form factors applicable
to space constrained applications, such as notebook computers.

Some

peripheral expansion board form factors are targeted at desktop computers

where more space is available to accommodate a larger form factor. A computer
may include one or more peripheral expansion slots configured to accommodate
a particular peripheral expansion board form factor.
BRIEF DESCRIPTION OF THE DRAWINGS

[0002]

For a detailed description of exemplary embodiments of the invention,

reference will now be made to the accompanying drawings in which:
[0003]

Figure 1 shows an exemplary computer including an expansion slot

adapter in accordance with various embodiments;
[0004]

Figure 2 shows an expansion slot adapter in accordance with various

embodiments;
[0005]

Figure 3 shows a block diagram of a expansion slot adapter in

accordance with various embodiments;
[0006]

Figure 4 shows a top view of an expansion slot adapter in accordance

with various embodiments;

[0007]

Figure 5 shows a computer system that includes an expansion slot

adapter in accordance with various embodiments;

[0008]

Figure 6 shows a top view of an expansion slot adapter in accordance

with various embodiments;
[0009]

Figure 7 shows a computer system that includes an expansion slot

adapter in accordance with various embodiments; and
[0010]

Figure 8 shows a flow diagram for a method using an expansion slot

adapter to access an obstructed expansion slot in accordance with various
embodiments.
NOTATION AND NOMENCLATURE
[0011]

Certain terms are used throughout the following description and claims to

refer to particular system components. As one skilled in the art will appreciate,
computer companies may refer to a component by different names.

This

document does not intend to distinguish between components that differ in name
but not function.

In the following discussion and in the claims, the terms

"including" and "comprising" are used in an open-ended fashion, and thus should
be interpreted to mean "including, but not limited to... ." Also, the term "couple" or

"couples" is intended to mean either an indirect, direct, optical or wireless
electrical connection.

Thus, if a first device couples to a second device, that

connection may be through a direct electrical connection, through an indirect
electrical connection via other devices and connections, through an optical
electrical connection, or through a wireless electrical connection.

DETAILED DESCRIPTION
[0012]

The following discussion is directed to various embodiments of the

invention. Although one or more of these embodiments may be preferred, the

embodiments disclosed should not be interpreted, or otherwise used, as limiting
the scope of the disclosure, including the claims. In addition, one skilled in the art
will understand that the following description has broad application, and the

discussion of any embodiment is meant only to be exemplary of that embodiment,
and not intended to intimate that the scope of the disclosure, including the claims,
is limited to that embodiment.

[0013]

A computer system, for example a desktop computer, can include one or

more peripheral expansion slots.

Each peripheral expansion slot includes a

connector through which signals of a peripheral expansion card "bus" are

provided to a connected peripheral expansion board. A peripheral expansion slot
may provide sufficient clearance to install a peripheral expansion board having a
form factor intended for use in a particular expansion slot.
[0014]

Unfortunately, as the size of computer packaging shrinks the number of

useable peripheral expansion slots in a computer may also be reduced. In some
cases, a computer may include a peripheral expansion slot with an operable
electrical connection to the peripheral expansion bus, but obstructions may leave
the expansion slot with inadequate clearance to support an expansion card of the
form factor intended for use with the expansion slot connector. Embodiments of
the present disclosure allow use of space constrained expansion slots through an
adapter configured to mate with the expansion slot connecter.

The adapter

provides for connection of a different form factor peripheral expansion card
outside the space restricted expansion slot. In some embodiments, an adapter
allows a PCI Express ("PCIe") mainboard expansion slot to accommodate a PCIe
Mini Card positioned outside the slot.

Thus, embodiments allow for computer

expansion through use of peripheral expansion slots that would be otherwise
inaccessible.
[0015]

Figure 1 shows an exemplary computer 100 that includes an expansion

slot adapter in accordance with various embodiments. The exemplary computer
100 includes

a mainboard

102.

The

mainboard

102

includes various

components, for example, a processor 104, memory 106, and a chipset 108. The
processor executes program instructions provided from a computer readable
medium, such as memory 106.

Embodiments of a processor can include

execution units (e.g., integer, fixed point, floating point, etc.), instruction decoders,
storage units (e.g., memory, registers, etc.), input/output sub-systems (e.g., bus
interfaces), peripherals (e.g., timers, interrupt controllers, direct memory access
controllers, etc.) and interconnecting buses.
[0016]

The memory 106 provides data and program storage for the processor

104 and other computer 100 sub-systems.

Exemplary memory technologies

include various types of semiconductor random access memory, such as,
dynamic random access memory, static random access memory, FLASH
memory, etc.

[0017]

The chipset 108 interfaces the processor 102 to various other computer

100 sub-systems.

The chipset 108 may, for example, provide a graphics su b

system interface, a mass storage interface, a memory 106 interface, and/or
another peripheral bus interface.
chipset includes a northbhdge
packages.

In some embodiments of the chipset 108, the

and southbhdge

In some embodiments,

contained

in one or more

the chipset 108 can be packaged with the

processor 102.

[0018]

The chipset 108 can also provide a peripheral expansion card bus

interface.

The computer 100 includes a number of expansion slots 130, 132,

134, i.e., areas within the computer 100 provided and/or reserved for installation

of an expansion card. Each expansion slot includes an expansion slot connector
110 , 112 , 1 14 configured to couple an expansion card to the mainboard 102. The
expansion slots 130, 132, 134 are internal to the computer 100, and accordingly
are internal to a case or housing that surrounds the various components (e.g.,
mainboard

102) of the computer

100.

The expansion slot 130, 132, 134

associated with each expansion slot connector 1 10, 112 , 114, may be considered
to extend horizontally from one edge of an expansion slot connector to the
corresponding edge of a neighboring expansion card connector as shown in
Figure 1, or equivalent distance.

However, this convention is adopted only as a

matter of convenience, and in general, an expansion slot may extend only to
point that does not interfere with a neighboring expansion slot.

[0019]

Each expansion slot connector 1 10, 112, 114 can be connected to the

chipset 108 by a set of conductors. The arrangement of the conductors depends
on the nature of the peripheral expansion bus.

In embodiments

of a PCIe

expansion bus, for example, each expansion slot connector 110 , 112 , 114 may
be connected to the chipset 108 by a different set of data conductors (i.e., a star

arrangement/switched

architecture).

In other types of expansion

buses, the

expansion slot connectors 110 , 112 , 114 may be connected to a set of shared
data conductors (i.e., a parallel bus arrangement).

[0020]

An expansion card 116 is installed in the expansion slot connector 110 .

The expansion card 116 may be, for example, a graphics adapter, a network
adapter, etc. Expansion cards may be provided in various standard form factors,

each form factor including board dimensions and connector types. For example,

PCIe expansion cards configured for use in desktop computers may include card

edge contacts for mating with a vertical PCIe connector 1 10 (e.g., Tyco
Electronics, 1-1 612163-1 ) . The expansion slot 130 corresponding to expansion
connector 110 provides adequate clearance to install the expansion card 116.
[0021]

The

expansion

slots

132,

134

are

obstructed

expansion

slots.

Obstructed expansion slots do not provide adequate clearance to install a
standard form factor expansion card, such as the expansion card 1 16 due to
interference from/with other computer 100 components.

For example, in the

obstructed expansion slots 132, 134, an obstruction 118, which may be a
computer power supply, mass storage device bay, etc., prevents installation of an
expansion card generally dimensioned (e.g., expansion card 1 16) for use with the
expansion slot connectors 1 12, 1 14.
[0022]

The computer 100 includes an adapter that enables use of an obstructed

expansion slot 132, 134.

The adapter includes an adapter hserboard printed

circuit board ("PCB") 120, installed in the expansion slot connector 112 , and an
adapter daughterboard PCB 124. The adapter daughterboard 124 can be placed
in the computer 100 at a location outside of the obstructed expansion slot 132,

where space is available to install the daughterboard 124.

In at least some

embodiments, the adapter daughterboard 124 is configured to mate with a
reduced form factor expansion card 126, for example, a PCIe Mini Card. The
PCIe Mini Card 126 advantageously incorporates the same PCIe electrical

interface as a larger form factor PCIe expansion card (e.g., 116), therefore, no
electrical or protocol format conversion is necessary between the expansion slot
connector 112 and the PCIe Mini Card 126. Moreover, the smaller size of the
PCIe Mini Card 126 (51x30 millimeters) increases flexibility in positioning the

daughterboard 124. By including the expansion slot adapter, embodiments of the
computer 100 are able to make use of the expansions slots 132, 134 to provide
extended functionality through peripheral expansion cards.
[0023]

Figure 2 shows an expansion slot adapter 200 in accordance with

various embodiments. The adapter includes an adapter hserboard PCB 120, an
adapter daughterboard PCB 124, and a set of conductors (e.g., a cable 222) that

electrically

connects

the

hserboard

120

and

the

daughterboard

124.

Embodiments of the hserboard 120 can be configured to avoid and obstruction,
for example, to reduce the clearance required above the expansion slot
connector 112 .

In some embodiments, for example, the riserboard 120 may

require a clearance of one centimeter or less above the expansion slot connector
112 . The riserboard 120 includes a connector (e.g., the board edge contacts
234) configured to mate with the expansion slot connector 112, thus allowing
peripheral bus signal exchange with the mainboard 102. Some embodiments of
the riserboard 120 also includes a connector 228 configured to mate with a
corresponding connector 238 of the cable 222. At least some embodiments of
the riserboard 120 include driver and/or receiver circuitry 232 configured to
regenerate expansion

bus signals destined for and/or received from the

daughterboard 124.
An embodiment of the daughterboard 124 includes a connector 224

[0024]

configured to mate with a corresponding connector 236 of the expansion card
(e.g., PCIe Mini Card 126 including 52 contacts).

The PCIe Mini Card 126 is

relatively small (i.e., 30x51 millimeters) allowing the daughterboard 124 to be
located

in

a correspondingly

small

area of the computer

100 chassis.

Embodiments need not use or even transfer between the riserboard 120 and the
daughterboard 124 all of the signals specified for the PCIe Mini Card connector
236.

For example, some embodiments may provide only one PCIe lane and

power. Some embodiments of the daughterboard 124 also include a connector
230 configured to mate with a corresponding connector 240 of the cable 222.
Embodiments can include structures such as the mounting holes 242 for
mounting the daughterboard 124 in the computer 100, and mounting posts 226
for mounting the expansion board 126 on the daughterboard 124.
[0025]

Figure 3 shows an exemplary block diagram of the expansion slot

adapter 200 in accordance with various embodiments. The chipset 108 provides
various expansion bus signals 302 that are driven via mainboard 102 conductors
to the expansion slot connector 112 (e.g., a PCIe connector).

In a PCIe

embodiment, the signals 302 include a set of differential signals that serially
transfer data between the chipset 108 and an adapter card.

The clearance associated with the expansion slot connector 112 is

[0026]

insufficient to install an expansion board 116 . To make use of the expansion slot
132, an adapter hserboard 120 configured for installation with reduced clearance
is installed in the expansion slot connector 1 12.

The PCIe signals 302 are

provided to the adapter hserboard 120 through the PCIe expansion slot
connector 112 .

Some embodiments of the adapter hserboard 120 include

drivers/receivers 232 that regenerate PCIe signals destined for and/or received
from the adapter daughterboard 124.

In some embodiments,

PCIe signals

(regenerated in some embodiments) are provided to a cable 222, or other
conductive medium, through a connector 238.
The adapter daughterboard 124 receives the PCIe signals transferred via

[0027]

the cable 222.

In some embodiments,

the daughterboard 124 includes a

connector 230 that couples the cable 222 to the daughterboard 124. A expansion
board (e.g., PCIe Mini Card 126) receives the PCIe signals via connector 224 on

the adapter daughterboard 124.

The PCIe Mini Card 126 uses the same

electrical specifications and protocols provided by mainboard 102 PCIe signals
302 so no conversions

are required.

PCIe signals provided from the

daughterboard 124 to the chipset 108 follow a reverse flow from that described
above.
[0028]

Figure 4 shows a top view of an expansion slot adapter 400 in

accordance with various embodiments.

The adapter includes an adapter

hserboard PCB 420 and an adapter daughterboard PCB 424. Like the hserboard
120,

the

hserboard

420

includes

a connector

234,

and

may

include

drivers/receivers 232. The connector 234 provides an electrical connection to the
expansion slot connector 1 14.

The drivers/receivers

232 regenerate the

expansion bus signals.
[0029]

The adapter daughterboard 424 includes an expansion card connector

224 (e.g., a PCIe Mini Card connector) for mating an expansion card (e.g., a PCIe
Mini Card 126) to the daughterboard 424.

[0030]

The daughterboard 424 may be rigidly connected to the hserboard 420

by a eutectic connection (e.g., solder), by connectors, by press fitting, or by

another connecting method.

[0031]

Figure 5 shows a computer system that includes an expansion slot

adapter 400 in accordance with various embodiments. The space available in the
expansion slot 134 is restricted by the obstruction 118 (e.g., the power supply of
the computer 100).

To make use of the obstructed expansion slot 134, the

adapter 400 is employed.

The adapter hserboard 420 is installed in the

expansion slot connector 114, and a PCIe Mini Card 126 providing a desired
function is installed on the daughterboard 424. The daughterboard 424 and the
PCIe Mini Card 126 are positioned, at least in part, outside the space provided for

the expansion slot 134. In some embodiments, the daughterboard 424 may be
mounted substantially perpendicular to the hserboard 420, though embodiments
may use any mounting angle that does not interfere with computer 100 operation.
[0032]

Figure 6 shows a top view of an expansion slot adapter 600 in

accordance with various embodiments.

The adapter 600 includes an adapter

hserboard PCB 620 and an adapter daughterboard PCB 624. Like the hserboard
120,

the

hserboard

620

includes

a connector

234,

and

may

include

drivers/receivers 232. The connector 234 provides an electrical connection to the
expansion slot connector 1 14.

The drivers/receivers

232 regenerate the

expansion bus signals.
[0033]

The adapter daughterboard 624 includes an expansion card connector

224 (e.g., a PCIe Mini Card connector) for mating an expansion card (e.g., PCIe
Mini Card 126) to the daughterboard 624.

[0034]

The daughterboard 624 may be flexibly connected to the hserboard 620

by a set of pliable flat conductors 622, for example, a ribbon cable or a flexible

circuit. The flat conductors 622 may be connected to the daughterboard 624 and
the hserboard 620 by solder, connectors or any other connection method.
[0035]

Figure 7 shows a computer system 100 that includes an expansion slot

adapter 600 in accordance with various embodiments. The space available in the
expansion slot 134 is restricted by the obstruction 118 (e.g., the power supply of
the computer 100).

To make use of the obstructed expansion slot 134, the

adapter 600 is employed.

The adapter hserboard 620 is installed in the

expansion slot connector 114, and a PCIe Mini Card 126 providing a desired
function is installed on the daughterboard 624. The daughterboard 624 and the

PCIe Mini Card 126 are positioned at a location in the computer 100 chassis

where adequate space is available.
[0036]

Figure 8 shows a flow diagram for a method for using an expansion slot

adapter (e.g., 200) to access an obstructed expansion slot 132 in accordance
with various embodiments.

Though depicted sequentially as a matter of

convenience, at least some of the actions shown can be performed in a different
order and/or performed in parallel. Additionally, some embodiments may perform
only some of the actions shown.
[0037]

In block 802, a computer, for example, a desktop computer 100 includes

an expansion slot 132 that is obstructed and therefore unable to provide a

connection to at least some computer expansion cards 116 designed for use with
the expansion slot connector 1 12 (e.g., a PCIe connector). To allow use of the
expansion slot 132, an expansion slot adapter 200 may be employed.

The

hserboard 120 of the adapter is installed in the obstructed computer expansion
slot 132. The hserboard 120 is dimensioned to avoid the obstruction 118, and is
configured to be mated to the expansion slot connector 112 .
[0038]

In block 804, an adapter daughterboard

124 of the adapter 200 is

disposed in the computer chassis at a location outside of the obstructed
expansion slot 132. The daughterboard 124 may be configured to receive an
expansion card 126 that is compatible with the electrical signals and protocols
provided through the expansion slot connector 112, but physically incompatible
with the expansion card slot 132 and the expansion card slot connector 112 . For
example, the daughterboard 124 may be configured to accept a PCIe Mini
Card 126.
[0039]

In

block 806, an expansion card 126 is installed in the adapter

daughterboard 124.
[0040]

In block 808, the adapter daughterboard 124 is connected to the adapter

hserboard 120. In some embodiments, a set of conductors, such as a cable 222,
etc., may be used to connect the adapter boards 120, 124.

[0041]

The above discussion is meant to be illustrative of the principles and

various embodiments of the present invention.

Numerous variations and

modifications will become apparent to those skilled in the art once the above
disclosure is fully appreciated.

For example, while PCIe has been used to

illustrate various embodiments, other peripheral interface bus standards may also
be used. Furthermore, embodiments are not limited to any particular hserboard,

adapter daughterboard, or expansion card form factors.

It is intended

that the

following claims be interpreted to embrace all such variations and modifications.

CLAIMS
What is claimed is:
1.

A computer system, comprising:
an internal expansion slot comprising an expansion slot connector

configured to mate with a first type of peripheral expansion card;
an expansion card adapter configured to mate with the expansion slot

connector and to provide an interface to a second type of peripheral
expansion card not configured to mate with the expansion slot
connector;
wherein a portion of the expansion card adapter that provides the interface
to the second type of peripheral expansion card is disposed outside

the expansion slot.

2.

The computer system of claim 1 wherein the expansion card adapter is

configured to avoid an obstruction that prevents installation of the first type of
expansion card in the internal expansion slot.

3.

The computer system of any of the above claims, wherein the expansion

card adapter comprises:

a first connector configured to mate with the expansion slot connector; and
a second connector configured to mate with the second type of peripheral
expansion card;
wherein the first connector is disposed on a first circuit board and the
second connector is disposed on a second circuit board.

4.

The computer system of claim 3 , wherein the second circuit board is

configured to be flexibly connected to the first circuit board by a set of flexible
conductors.

5.

The computer system of claims 3 or 4 , wherein the second circuit board is

configured to be affixed to a chassis of the computer system.

6.

The computer system of claims 3 or 5 , wherein the second circuit board is

configured to be rigidly mounted directly to the first circuit board.

7.

The computer system of any of the above claims wherein the expansion

card adapter comprises driver circuitry configured to drive signals between the

expansion slot connector and the second type of peripheral expansion card.

8.

The computer system of any of the above claims, further comprising a

peripheral expansion card of the second type coupled to the expansion card

adapter, wherein only a portion of the signals defined in an input/output
specification for the second expansion card type are provided to the peripheral
expansion card.

9.

A peripheral expansion card adapter, comprising:
a first printed circuit board ("PCB") configured to mate with a first type of
peripheral expansion card connector; and
a second PCB comprising a second type of peripheral expansion card
connector configured to mate with a peripheral expansion card that
is physically incompatible with the first type of peripheral expansion

card connector;

wherein the first PCB is configured to avoid an obstruction that prevents
installation of peripheral expansion cards in the first type of

peripheral expansion card connector.

10.

The peripheral expansion card adapter of claim 9 , further comprising a

cable that flexibly couples the first PCB to the second PCB.

11.

The peripheral expansion card adapter of any of claims 9-1 0 , wherein the

second PCB is rigidly coupled directly to the first PCB.

12.

The peripheral expansion card adapter of any of claims 9-1 1, further

comprising driver circuitry that regenerates signals transmitted between the first
PCB and the second PCB.

13.

The peripheral expansion card adapter of any claims 9-12, wherein the

second PCB is configured to be mounted remotely from a peripheral expansion
slot in which the first PCB is installed.

14.

A method for utilizing an obstructed expansion slot of a computer,

comprising:
installing an adapter riser board configured to avoid an obstruction in the

obstructed expansion slot, the adapter riser board is configured to
mate with a connector of the expansion slot; and

connecting an adapter daughter board to the adapter riser board, the
adapter daughter board is configured to receive a peripheral
expansion card having a physical form that is incompatible with the
connector of the expansion slot.

15 .

The method of claim 14 , further comprising disposing the adapter daughter

board within the computer at a location outside of the obstructed slot, and

installing a peripheral expansion card on the adapter daughter board.

International application No

INTERNATIONAL SEARCH REPORT

PCT/US2009/041507

CLASSIFICATION OF SUBJECT MATTER

A.

G06F 13/14(2006.01)i, G06F l/00(2006.01)i, HOlR 12/00(2006.01)i
According to International Patent Classification (IPC) or to both national classification and IPC

FIELDS SEARCHED

B.

Minimum documentation searched (classification system followed by classification symbols)
G06F 13/14, G06F 1/00, G06F 1/16, G06F 13/00, G06K 15/00, HOlR 12/00

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models
(Chinese Patents and application for patent)
Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eK OMPASS(KIPO internal) & Keywords computer, system, expansion, card, adapter, slot, connector, and obstruction

C.

DOCUMENTS

Category*

CONSIDERED

TO BE RELEVANT

Citation of document, with indication, where appropriate, of the relevant passages

X

Relevant to claim No
1,9,1 1,14

US 2002-0072255 A l (MICHAEL V LEMAN) 13 June 2002
See paragraphs [0015] - [0020], [0038], figure 1
See paragraph [0038], figure 5

Y

2-4,10,15

US 2006-0065721 A l (DANNY HUGH ADDISON et al ) 30 March 2006
See paragraphs [0026] - [0033], figure 4
See the whole document

X
A

A
Y
A
Y
A

2-4,10,15

KR 20-0191756 Yl (KIM HONG YOUNG) 16 August 2000
See page 2, line 04 - page 2, line 54, figures 2-3
See the whole document

2-4,10,15

US 2003-0046467 A l (KEVIN GOLKA et al ) 06 March 2003
See paragraphs [0030] - [0039], figure 1
See the whole document

2-4,10,15

Further documents are listed in the continuation of Box C
*
"A"

Special categories of cited documents
document defining the general state of the art which is not considered
to be of particular relevance
"E" earlier application or patent but published on or after the international
filing date
"L" document which may throw doubts on priority claim(s) or which is
cited t o establish the publication date of citation or other
special reason (as specified)
"O" document referring to an oral disclosure, use, exhibition or other
means
"P" document published prior to the international filing date but later
than the priority date claimed

Date of the actual completion of the international search
20 JANUARY 2010 (20 0 1 2010)
Name and mailing address of the ISA/KR
Korean Intellectual Property Office
Government Complex-Daejeon, 139 Seonsa-ro, Seogu, Daejeon 302-701, Republic of Korea
Facsimile No

2-4,10,15
1,9,1 1,14

KR 10-2001-0078856 A (CHANCE-I CO , LTD ) 22 August 2001
See page 2, line 37 - page 3, line 2, figures 1, 5
See the whole document

X

1,9,1 1,14

82-42-472-7140

Form PCT/ISA/210 (second sheet) (My 2008)

1,9,1 1,14

1,9,1 1,14

See patent family annex
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention
"X" document of particular relevance, the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone
"Y" document of particular relevance, the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art
"&" document member of the same patent family

Date of mailing of the international search report

2 1 JANUARY 2010 (21.01.2010)
Authorized officer
KIM Jong Kee
Telephone No

82-42-48 1-8301

INTERNATIONAL SEARCH REPORT

International application No

PCT/US2009/041507
Box No. II

Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons

1

I

I Claims Nos
because they relate to subject matter not required to be searched by this Authority, namely

Claims Nos
because they relate to parts of the international application that do not comply with the presc πbed requirements to such an
extent that no meaningful international search can be carried out, specifically

Claims Nos 5-8, 12-13
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6 4(a)
Box No. HI Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows

1 I

I A s all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims

2

I A s all searchable claims could be searched without effort j ustify ing an additional fee, this Authority did not invite payment
of any additional fee

I

3 I

I A s only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos

No required additional search fees were timely paid by the applicant Consequently, this international search report is
restricted to the invention first mentioned in the claims, it is covered by claims Nos

Remark on Protest

|
I
I

| The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee
I 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
I No protest accompanied the payment of additional search fees

Form PCT/ISA/210 (continuation of first sheet (2)) (My 2008)

INTERNATIONAL

SEARCH

International application No

REPORT

Information on patent family members

PCT/US2009/041507

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

US 2002-0072255 A 1

13.06.2002

US 6261104 B 1

17. 07 . 200 1

US 6491526 B2

10. 12 . 2002

US 2006-0065721 A 1

30.03.2006

None

KR 10-2001-0078856 A

22.08.2001

KR

KR 20-0191756 Y 1

16.08.2000

None

US 2003-0046467 A 1

06.03.2003

US

Form PCT/ISA/210 (patent family annex) (July 2008)

10-0499585 B1

6507882 B1

07. 07 . 2005

14.01 .2003

