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ELECTRONIC DEVICE WITH COVER INCLUDING
A RADIO FREQUENCY IDENTIFICATION MODULE

TECHNICAL FIELD

[0001]  The present invention pertains to a cover for an electronic device, the cover
including a radio frequency identification module or transponder. The present
invention also pertains to an electronic device having such a cover and to a system for
providing goods and services to a person having an electronic device with such a

cover.

BACKGROUND ART

[0002]  RFID modules incorporated into key fobs, wallet size cards, and other such
items are frequently used to authorize the charging of the cost of goods and services
to a charge account of a person using the RFID module. By way of example, key fobs
with RFID modules are utilized to authorize the charging of gasoline. Such RFID
modules are disclosed in, for example, United States Patent No. 5,528,222, the
disclosure of which is incorporated herein by reference, and are also discussed at, for
example, the Internet web site http://www.speedpass.com. Such a RFID module can
interact with a fueling system such as described in United States Patent No. 6,073,840
to authorize the charging of the cost of gasoline to a credit card account of the person
owning the RFID module.

[0003] The RFID module, however, does not provide the user with a record of the
transactions that have been charged. Consequently, the user may be unable to recall
the number of purchases charged, the cost of each purchase, or the total amount that

he or she has charged. This can present problems if the user wishes to prepare a
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report on expenses incurred over a period of time or if the user wishes to determine
the accuracy of the charge account statement when it is received. In addition, a small
key fob is easy to lose. If the key fob is attached with the ignition key of a motor
vehicle, for example, then in order to use the RFID module, the vehicle motor must be
shut off and the key removed from the ignition switch, which is inconvenient and time

consuming.

DISCLOSURE OF THE INVENTION

[0004]  The present invention is a cover for an electronic device, the cover
including a RFID module to enable the user to authorize charging of the cost of goods
or services to a charge account of the user. In one embodiment, the RFID module is
connectable to components within the electronic module to enable the electronic
module to receive, store and display data regarding the transaction, as well as to
control of the transaction if desired. No separate program card or smart card is
required. The RFID module can not be removed from the cover without damaging
the cover, thus providing security. Covers can be interchangeable so that, if desired, a
cover can be removed from an electronic device and replaced by another such cover,
thus authorizing charges to be made to a different charge account. Minimal space is
required for the RFID module, and so the electronic device size is not significantly

altered by incorporation of the RFID module.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005]  These and other aspects and advantages of the present invention are more
apparent from the following detailed description and claims, particularly when

considered in conjunction with the accompanying drawings. In the drawings:
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[0006] Figure 1 is a block diagram of a system for providing goods or services
utilizing an electronic device having a device cover in accordance with a preferred
embodiment of the present invention;

[0007]  Figure 2 is a plan view of a typical electronic device that might be provided
with a device cover in accordance with the present invention;

[0008]  Figure 3 is a plan view of the outer side of a device cover in accordance
with a preferred embodiment of the present invention;

[0009]  Figure 4 is a plan view of the under side of the device cover of Figure 3;
[0010]  Each of Figures 5-10 is a sectional view taken along line X-X in Figure 4
and depicts an alternative embodiment of a device cover in accordance with the
present invention;

[0011]  Figure 11 is a block diagram of an electronic device in accordance with
another embodiment of the present invention; and

[0012]  Figure 12 is a block diagram of an electronic system for downloading data

from an electronic device in accordance with an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

[0013] In the following description of various embodiment of the present invention,
reference is made to the accompanying drawings which form apart hereof and in
which are shown by way of illustration various embodiments in which the invention
may be practiced. It is to understood that other embodiments may be utilized, and
that structural and functional modifications may be made without departing from the
scope of the present invention. In particular, while the following detailed description
makes reference to the electronic device as a cellular telephone, other embodiments of

electronic devices might also be provided in accordance with the invention.
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[0014] Figu're 1 is a block diagram of a system 10 for providing goods or services
in accordance with an illustrative embodiment of the present invention. The system
includes a goods or services provider 12 which, by way of example, might be a
gasoline pump at a gasoline service station, a parking meter controlling parking in a
parking space, a payment window at a drive-through restaurant, a payment counter at
any retail sales establishment for either goods or services, or any such goods or
services provider. System 10 further includes an electronic device 14 having a front
cover 16 and a rear cover 18. Covers 16 and 18 of electronic device 14 might be of a
plain color, patterned, or clear, as desired.

[0015]  Figure 2 illustrate a cellular telephone 14a which is typical of the types of
electronic devices 14 which can incorporate the present invention. Cellular telephone
14a includes a front cover 16a having a number of openings through which a number
of controls extend. Figure 2 illustrates the controls of cellular telephone 14a as
including alphanumeric keys 18a which are used to “dial” a telephone number to
which a call is to be made and control keys 18b to control other functions. Cellular
telephone 14a also has a microphone 20 and a speaker 22, permitting two-way
conversation. Preferably also, cellular telephone 14a has a display unit 24 for
displaying data such as a telephone number to which a call is being placed.

[0016] Figure 3 is a plan view of the outside of an illustrative embodiment of a
rear cover 26a for cellular telephone 14a, while Figure 4 is a plan view of the inside of
the rear cover 26a. A RFID module 28 is affixed to the inner surface of rear cover
26a.

[0017]  Asseenin Figure 1, an electronic module 30 is enclosed within front cover
16 and rear cover 26 of electronic device 14. In the illustrative example of Figure 1,

electronic module 30 includes a processor 32, a program memory 34, a data memory
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36 and a power source such as a battery 38, all of which are connected together by a
power and signal bus 40. In addition, bus 40 is connected to control unit 18 of the
controls 18a, 18b, a microphone 42 which is adjacent opening 20 in front cover 16, a
loud speaker 44 which is adjacent opening 22 in the front cover, and display unit 24.
[0018] In the illustrative embodiment of Figure 1, RFID module 28 includes a
second processor 46, a second program memory 48, a second data memory 50,and a
power source 52, all of which are joined together by power and data bus 54. Bus 54
also is connected to an input/output unit 56 which, by way of example, might be an
antenna. If desired, bus 54 may be connected to a connector 58 which mates with a
connector 60 that is connected to bus 40 within electronic module 30, enabling data to
pass from RFID module 28 to electronic module 30.

[0019] In the illustrative embodiment of Figure 1, goods/services provider 12
includes a processor 62, a data memory 64, a program memory 66, a power supply 68
and an input/output unit 70, all of which are connected together by a power and data
bus 72. In the illustrative embodiment of Figure 1, goods/services provider 12 further
includes a goods/services supply unit 74 which is also connected to power and data
bus 72 and which is positioned adjacent outlet 76 to discharge goods or services.
[0020]  Electronic module 30 is configured to perform a particular electronic
function, and processor 32 and program memory 34 within electronic module 30 are
adapted for the particular electronic function. Thus, if electronic device 14isa
cellular telephone, then program memory 34 stores the necessary programs for
operation of the cellular telephone. Data memory 36 stores relevant telephone data,
such as an automatic dialing directory or identification of telephone numbers which
placed an unanswered call to the cellular telephone. Such cellular telephones are well

known in the art.
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[0021]  Program memory 48 within RFID module 28 stores the necessary program
to permit proper operation of the RFID module. Data memory 50 stores identification
data for the RFID module. By way of examples each program memory 34, 48, and 66
might be a read only memory (ROM), and each data memory 36, 50, and 64 might be
a random access memory (RAM).

[0022]  Similarly, goods/services provider 12 is configured for operation based on
the particular goods or services to be provided. By way of example, if goods/services
provider 12 is a gasoline pump at a gasoline service station, then program memory 66
stores the necessary programs to enable receipt of payment information, authorization
for dispensing of gasoline, and control of dispensing of the gasoline. In such case,
goods/services supply 74 is the gasoline storage tank, while outlet 76 is the gasoline
pump hose and nozzle. Similarly, if goods/services provider 12 is any other type of
vending machine, for example a machine vending canned beverages, then
goods/services supply 74 is a supply of the canned beverages or other goods to be
dispensed through outlet 76. Alternatively, goods/services provider 12 might be, for
example, a parking meter. Program memory 66 then stores a program to indicate the
parking time for which payment has been authorized by RFID module 28 and to count
down the authorized parking time as time passes, while goods/services supply 74 is a
display device displaying the amount of time remaining for parking, and outlet 76 is a
window through which the display can be seen. Likewise, goods/services provider 12
might be a transportation system, such as a subway in a metropolitan area or such as a
railway, with goods/services supply 74 dispensing a fare card or ticket. As another
example, goods/services provider might be a drive-through restaurant, in which event
goods/services supply 74 is a display indicating approval of an authorization to charge

the food that the user of electronic device 14 has ordered to the user’s charge account,
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while outlet 76 is a window at which an attendant provides the ordered food to the
user. As a further example, goods/services provider 12 might be a retail store, such as
a grocery store, at which electronic device 14 is used to change the total amount for
purchases to a charge account of the device user.

[0023]  Inaccordance with a program stored within program memory 66, processor
62 causes input/output unit 70 to output an interrogation signal periodically, for
example at intervals of 1 ms. When the user of electronic device 14 wishes to obtain
goods or services from provider 12, the user positions electronic device 14 so that its
input/output unit 56 is adjacent input/output unit 70 of goods/services provider 12.

By way of example, input/output units 56 and 70 might be antennas permitting
communication of data between goods/services provider 12 and electronic device 14
as RFID modules 28 moves through the electromagnetic field emitted from the
goods/services provider. In response to the interrogation signal received by
input/output unit 56, processor 46 within RFID module 28, under the control of a
program stored within program memory 48, causes input/output unit 56 to output
identification data identifying electronic device 14 as authorizing the transaction.
Upon receipt of that identification data, goods/services provider 12 determines
whether electronic device 14 is acceptable for authorization of the transaction. This
might be done by interrogating data stored within data memory 64 or by transmitting
the data to a remote database over a connection 78 such as a telephone line or a global
communication system, for example the Internet, to determine whether RFID module
28 is associated with a charge account meeting predetermined criteria such as having
a sufficient available balance in a credit account to which the purchase price is to be
charged or in a bank account from which the purchase price is to be debited. If

desired, the user can be required to provide a personal identification number (PIN)
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through controls such as controls 18a to verify his or her identification, particularly if
electronic device 14 is used to make payment by debiting an account at a bank or
elsewhere. If a quantity of goods or services is required, such as the time for which
parking is to be paid at a parking meter, processor 62 can transmit an appropriate
request for input of quantity data, and the request can be transmitted through
input/output units 70 and 56 and displayed on display unit 24. The user then can
utilize control on control unit 18 to indicate the desired quantity, and that information
is transmitted through connectors 58 and 60 and input/output units 56 and 70 to
processor 62. When authorization is accepted, processor 62 causes goods/services
supply 74 to dispense the goods or services through outlet 76.

[0024]  Power supply 52 within RFID module 28 might be a reactive circuit that is
responsive to the interrogation signal to derive and store voltage. Such a circuit is
disclosed in, for example, United States Patent No. 3,713,148, the disclosure of which
is incorporated herein by reference, and might include, for example, an inductive coil,
rectifying circuitry, a storage capacitor, and related circuitry permitting movement of
RFID module 28 through the electromagnetic field from goods/services provider 12 to
result in storage on the capacitor of sufficient voltage to power desired operation of
the RFID module. Alternatively, power source 52 might be a second battery.

[0025]  Figures 5-10 depict illustrative examples of the manner in which RFID
module 28 might be affixed to cover member 26. By way of example, a solid state
circuit or chip including processor 46, memories 48 and 50, power source 52, bus 54
and an antenna which serves as input/output unit 56 can be laminated into a plastic
foil to provide module 28. In the illustrative embodiment of Figure 5, module 28 is
affixed within a recess 80 in the inner surface of cover member 26 by means of a solid

fixing material 82. By way of example, if cover member 26 is formed of a molded
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plastic material, the fixing material can be that same plastic material that is inserted
into recess 80 in a molten state to surround module 28 and is then allowed to solidify.
Figure 6 depicts an modified embodiment in which the fixing material 84 bridges the
edges of module 28 to the edges of recess 80. In the illustrative embodiment of
Figure 7, RFID module 28 is affixed within recess 80 by an adhesive 86, for example,
either a flowable adhesive that is allowed to solidify or a tape. Figure 8 depicts an
illustrative embodiment in which module 28 is affixed within recess 80 by means of a
recess cover 88 that is positioned over module 28 to cover the recess. Recess cover
88 might be affixed to cover member 26, for example, by sonic or other welding or by
a fixing material or an adhesive. In the illustrative embodiment of Figure 9, RFID
module 28 is incorporated within a foil 90 which is then laminated onto the inner
surface of cover member 26 which acts as a base for the lamina. In the illustrative
embodiment of Figure 10, RFID module 28 is molded within cover member 26 during
the manufacture of the cover member. Various other manners of affixing RFID
module 28 to cover member 26 might also be utilized.

[0026]  If desired, processor 46 and power source 52 can be omitted from RFID
module 28, and instead program memory 46, data memory 48 and input/output unit
56 can be connected to processor 32 and battery 38 through connectors 58 and 60.
Nevertheless, program memory 48 and data memory 50 assure that the RFID data is
securely retained within cover member 26.

[0027]  The embodiment of Figure 1 depicts separate cover members 16 and 26.
Figure 11 illustrates an alternative embodiment in which a single cover member 16b
encloses both RFID module 28 and electronic module 30.

[0028]  When electronic device 14 is utilized to authorize a transaction at

goods/services provider 12, the goods/services provider can transmit to RFID module



WO 03/067539 PCT/IB03/00273

28 data concerning the transaction, for example the total price and the description and
quantity of the goods or services for which payment has been made. This transaction
data might be stored within data memory 50 of RFID module 28 or within data
memory 36 of electronic module 30. The transaction data can be displayed on display
device 24 so that the user of electronic device 14 is aware of the transaction data. The
user can input control commands by means of control unit 18. In addition, as
illustrated in Figure 12, at a later time the transaction data might be downloaded either
via a wireless conmection or a wired connection from electronic device 14 to a device
such as a personal computer 92 within which extensive data records can be
maintained. Further, the transaction data might then be printed out by means of a

. printer 94.
[0029]  The present invention thus provides a cover member for an electronic
device, the cover member having a secure RFID module within it. In particular
embodiments, the circuitry of the electronic device can supplement that of the RFID
module, enabling storage, display and control of transactions enabled by the RFID
module. Although the invention has been described with reference to particular
embodiments, various alternations, rearrangements, and substitutions can be made,

and still the result would be within the scope of the invention.
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CLAIMS
What is claimed is:

1. A device cover, comprising:

a radio frequency identification module including a memory and an
input/output unit, said memory storing identification information identifying the radio
frequency identification module;

a cover member having said radio frequency identification module
incorporated therein, said cover member adapted for attachment to an electronic
module, said cover member including a cover connector adapted for connection to a
connector of the electronic module to connect said radio frequency identification
module to a processor of the electronic module, enabling the processor to respond to
receipt by said input/output unit of an interrogation signal by applying to said
input/output unit an identification signal based on the stored identification information

for output of the identification signal to a source of goods or services.

2. A device cover, comprising:

a cover member adapted for attachment to an electronic module; and

a radio frequency identification module within said cover member and
including a processor, a memory, an input/output unit, and a power source, said
memory storing identification information identifying the radio frequency
identification module, said processor responsive to receipt by said input/output unit of
an interrogation signal to apply to said input/output unit an identification signal based
on the stored identification information for output of the identification signal to a

source of goods or services.

11
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3. An electronic device, comprising:

an electronic module including a first processor, a first memory, a first
input/output unit, and a first power source, said first processor, said first memory, and
first input/output unit cooperating to perform an electronic function; and

a cover member attached to said electronic module and having therein a radio
frequency identification module including a second processor, a second memory, a
second input/output unit, and a second power source, said second memory storing
identification information identifying the radio frequency identification module, said
second processor responsive to receipt by said second input/output unit of an
interrogation signal to apply to said second input/output unit an identification signal
based on the stored identification information for output of the identification signal to

a source of goods or services.

4. A system for authorizing providing of goods, said system comprising:

The invention including (a) an electronic module having a first processor, a
first memory, a first input/output unit, and a first power source, said first processor,
first memory, and first input/output unit cooperating to perform an electronic
function; and (b) a cover member attached to said electronic module and having
therein a radio frequency identification module including a second processor, a
second memory, a second input/output unit, and a second power source, said second
memory storing identification information identifying the radio frequency
identification module, said second processor responsive to receipt by said input/output
unit of an interrogation signal to apply to said input/output unit an identification
signal based on the stored identification information for output of the identification

signal to a receiving device; and

12
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a source of goods, including a third processor, a third memory, and a third
input/output unit, said third processor causing said third input/output unit to output an
interrogation signal, said third processor authoring providing of goods in response to
receipt by said third input/output unit of an identification signal meeting a

predetermined condition.

5. The invention as claimed in claim 1, or 2, wherein said input/output unit

comprises an antenna.

6. The invention as claimed in claim 2, wherein said power source comprises a
reactive circuit responsive to an electro-magnetic field generated by the source of

goods or services for storing a voltage.

7. The invention as claimed in claim 2, wherein said power source comprises

a battery.

8. The invention as claimed in claim 2, wherein said power source comprises
a cover connector adapted for connection to a mating connector of the electronic
module to provide power to said radio frequency identification module from a power

source within the electronic module.

9. The invention as claimed in claim 2, wherein said processor is further

responsive to receipt by said input/output unit of transaction data to store the

transaction data in said memory.

13
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10. The invention as claimed in claim 2, further comprising a cover connector
adapted for connection to a mating connector of the electronic module; and wherein
said processor is further responsive to receipt by said input/output unit of transaction
data to apply the transaction data to said cover connector for application through the

mating connector for storage in a memory of the electronic module.

11. The invention as claimed in claim 3 or 4, wherein said second

input/output unit comprises an antenna.

12. The invention as claimed in claim 3 or 4, wherein said second power
source comprises a reactive circuit responsive to an electro-magnetic field generated

by the source of goods or services for storing a voltage.

13. The invention as claimed in claim 3 or 4, wherein said second power

source comprises a battery.

14. The invention as claimed in claim 3 or 4, wherein:

said electronic module further includes a module connector; and

said second power source comprises a cover connector connected to said
module connector to provide power to said radio frequency identification module

from said first power source.

15. The invention as claimed in claim 3 or 4, wherein said second processor is

further responsive to receipt by said second input/output unit of transaction

information to store the transaction information in said second memory.

14
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16. The invention as claimed in claim 15, wherein:

said cover member further includes a cover connector; and

said electronic module further includes a display device and a module
connector connected to said cover connector, permitting passage of the transaction
information through said cover connector and said module connector for display on

said display device.

17. The invention as claimed in claim 3 or 4, wherein said electronic module
further includes a control unit permitting control of operation of said radio frequency

identification module.

18. The invention as claimed in claim 3 or 4, wherein:

said electronic module further includes a module connector;

said cover further includes a cover connector connected to said module
connector; and

said second processor is further responsive to receipt by said second
input/output unit of transaction information to apply the transaction information to
said cover connector for passage through said module connector and storage in said

first memory.

19. The invention as claimed in claim 18, wherein said electronic device

further includes a display device for display of transaction information.

15
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20. The invention as claimed in claim 3 or 4, wherein the electronic module

comprises a communication device.

21. The invention as claimed in claim 20, wherein the communication device

comprises a cellular telephone.

22. The invention as claimed in claim 3, or 4, wherein said second

input/output unit comprises an antenna.

23. The invention as claimed in claim 1, 2, 3, or 4, wherein:
said cover member has a recess in one surface thereof; and

said radio frequency identification module is affixed in the recess.

24, The invention as claimed in claim 23, wherein:
said radio frequency identification module is positioned within the recess; and
said invention further comprises a recess cover affixed over the recess and said

radio frequency identification module.

25. The invention as claimed in claim 23, wherein said invention further
comprises heat stakes affixing said radio frequency identification module within the

IECess.

26. The invention as claimed in claim 1, 2, 3, or 4, wherein said cover

member comprises:

a base portion; and

16
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a foil having said radio frequency identification module incorporated therein,

said foil being affixed on a surface of said base portion.

27. The invention as claimed in claim 1, 2, 3, or 4, wherein said radio

frequency identification module is molded within said cover member.

17



PCT/1IB03/00273

WO 03/067539

1/5

L "Old

9\ o or | o] Aradns A—
0z H3IMOd zs —| /50009
\//(l_ T I~

44 | S i 8/
9¢ —FF—— AJOWAN | | AHOWIW T 1| Addns | T
ol Y viva v1lva 05 ¥3IMOd ~ g9

~ 5 | Adowaw | | AMOWaN TN~ .\ L] Aowaw —~{_
ve [T [Wvuooud WYHD0Yd BT | Tlwveooud 99
oL 'ﬁ R

72\ 1 T AHOWIIN

H0SSI00Hd [+ - 95 I ]
o~ H0SS300¥d X viva | T 1o
op

o\ ZL 2]

by / o — "oss300Ud | Nz
22—l 8G 8¢ +

09
TP onouas TIncon Somams |
OINOYLOT 13 a4y oz
9l L /SA009
e
u3n0o~" 43rn00~"
INO¥A \ Hv3y "

143

ol



WO 03/067539 PCT/IB03/00273
2/5

q-
)
( T
« X+~ \
Y (
N X
~
')
O
T
\? Y,
Q
< s 3
N ~ A red
.

O
o
Q_
o
o

y

—5°
18%%
O

O O
O‘C—/"_@
FIG. 2

22 7



0L ©Old 6 Old 8 Ol

§ mﬁ\\\\% i

2 Ngo~ 00

L Ol4 9 Old g Ol

Tz s,

8 wm/ﬁ




PCT/1IB03/00273

WO 03/067539

4/5

0

Ll Ol

u 304N0S
AY3LlVE MO
AMOWAN | | AYOWIN
viva v.iva
- A¥OWaW | | AHOWIN
| AYHO0Nd NYEO0Hd
11 "40SS30N0Nd 4 HOSS3I00Yd
,~||
Ll
3INAOW ITNAON
DINOYLO33 a[EPS
.(\\; <
\ H3IN0D \
qol

4

8¢



PCT/1IB03/00273

WO 03/067539

5/5

> > > >

> > > > > > > >

> > >—m

I

Il

/

¥6

c6

¢l

Ol

: n 304N0S
A¥3LIYE Ao
AHOWaNW | | AHOWIW

v1iva viva
Adowan | | AHOWAW
NYHOOYd NWYHOONd
HOSS300Yd | H0SS300¥d
3INAOW 31NAOW

OINOYLOF13 Qi




INTERNATIONAL SEARCH REPORT International application No.
PCT/IBos/00273

A.  CLASSIFICATION OF SUBJECT MATTER
IPC(7) : Go8B 18/14; GosC 19/04; Ho4Q 5/22; Ho4M 9/00, 1/00, 11/00
US CL :Please See Extra Sheet.
According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

US. :  340/572.2, 572.4, 870.11, 10.4, 10.1, 10.5; 379/102.02, 428.01, 485.11

Documentation searched other than minimum documentation to the extent that such documents are included in the fields
searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EAST
search terms, RFID, passive transponder, cover, phone, shopping, authorization

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Gitation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A US 6,107,920 A (EBERHARDT et al) 22 AUGUST 2000, ALL 1-27
A US 5,969,691 A (MYERS) 19 OCTOBER 1999, ALL. i—27
A US 5,887,266 A (HEINONEN et al) 23 MARCH 1999, ALL 1-27
A US 5,987,438 A (NAKANO et al) 16 NOVEMBER 1999, ALL 1-27
X, P US 6,456,039 B1 (LAUPER et al) 24 SEPTEMBER 2002, entire | 1-27
document
A US 5,528,222 A (MOSKOWITZ et al) 18 JUNE 1996, ALL 1-27
A US 5,787,174 A (TUTTLE) 27 JULY 1998, ALL 127

Further documents are listed in the continuation of Box C. I:I See patent family annex.

* Speoial categories of cited d t e later document published after the international filing date or priority
) . ) date and mot in conflict with the application but cifed to undexstand
VA" document defining the general state of the art which is not considered the principle or theory underlying the invention
to be of particular relevance
, . . s . - Ry document of particular relevance; the claimed invention cannot be
"B earlior document published on or after the international filing date considersd novel or cannot be considsred to involve an inventive step
oL doonment which may throw doubts on priority claim(s) or whioh is when the decument is taken alons
cited to establish the publication date of another citation or other wom
special reason (as specified) Y decument of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is combined
o" document referring fo an eral disclosure, use, exhibition or other with one or more other such documents, such combination being
meaus obvions to a person skilled in the art
"p document published prior to the international filing date but later gy document member of th tont famil:
than the priority date claimed onme or ok the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
21 APRIL 2008 1 5 MAY Uj
Name and mailing address of the ISA/US Authorized officer
Commissioner of Patents and Trademarks
Box PCT ALBERT WO
Washington, D.C. 20231 NG
Facsimile No.  (708) 305-3230 ) Telephone No. (703) 305-8884

Form PCT/ISA/210 (second sheet) (July 1998)x '



INTERNATIONAL SEARCH REPORT International application No.

PCT/1B038/00273

C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

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

Relevant to claim No,

Ko > e

US 5,846,152 A (SLIPY et al) 08 DECEMBER 1998, AT.L
US 5,768,370 A (MAATTA et al) 16 JUNE 1998, ALL

US 5,943,624 A (FOX et al) 24 AUGUST 1999, ALL

WO 0021032 A1 (BRADY et al) 13 APRIL 2000, ALL

WO 200079771 A1l (RITTER et al) 28 DECEMBER 2000, entire
document

1-27

1-27

1-27

1-27

1-27

Form PCT/ISA/210 (continuation of second sheet) (July 1998)%




INTERNATIONAL SEARCH REPORT

International application No.
PCT/IB0s/00273

A. CLASSIFICATION OF SUBJECT MATTER:
‘'USCL :

840/872.2, 572.4, 870.11, 10.4, 10.1, 10.5; $79/102.02, 428.01, 488.11

Form PCT/ISA/210 (extra sheet) (July 1998)%




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

