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A BATTERY POWERED DEVICE HAVING A PROTECTIVE FRAME

BACKGROUND OF THE INVENTION

[0001] The following description of the background of the invention is provided
simply as an aid in understanding the invention and is not admitted to describe or

constitute prior art to the invention.

[0002] Generally, Batteries can be used for various applications such as pO\IJvering
smart cards, radio frequency identification (“RFID”’) tags or other small consumer
devices requiring a small, internal power source. These battery powered devices may
be used as credit cards, bankcards, ID cards, telephone cards, security cards or similar
devices. Battery powered devices of this type are generally constructed by
assembling several layers of plastic sheets in a sandwich-like array. In the alternative,
the above-mentioned battery powered devices may be produced using an injection
molding process or similar techniques. A battery is embedded into these devices to
power the device’s circuitry, which allows the device to perform a number of (

functions.

[0003] Portable battery powered devices such as smart cards are readily available to
consumers. The battery powered devices can include replaceable batteries or can be
configured for temporary use. Temporary devices are typically disposed of by the
consumer when the battery powering the device is drained. Generally, consumers
dispose of these battery powered devices in the home or workplace by placing the
battery powered device in the trash. Where a battery powered device such as a smart
card may contain sensitive information and/or could be used to access a secure area or
proprietary device, a consumer will genefally destroy the device in the process of
disposing of it. Destroying the device prevents it from being used by unauthorized

persons.

[0004] A common method for disposing of such devices is to cut the device using
scissors or a knife. In addition,' a consumer may insert the device into a shredder to

destroy the device. Alternatively, the consumer may use force such as tearing or
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ripping to destroy the battery device. However, during the cutting or shredding
process, the battery of the device may be cut or severely damaged. Consequently, the
damaged battery may leak harmful chemicals such as battery electrolyte or lithium
metal. For example, there have been several accounts of consumers destroying
battery powered devices with scissors, causing harmful chemicals to leak on their
hands. These chemicals can cause serious harm if they come into contact with a
consumer’s eyes, an open cut, or if the consumer ingests the chemical. Similarly,
other components in the battery powered device may also cause a serious health risk

to the consumer if cut or damaged in the above-mentioned ways.

[0005] In view of the following, there is a need for a battery powered device that
can prevent components embedded in the device, specifically the battery, from being
damaged by cutting, tearing or other similar techniques commonly used in the

disposal of battery powered devices.

SUMMARY OF THE INVENTION

[0006] According to one embodiment of the invention, a battery powered device

includes a battery and a protective frame enclosing the perimeter of the battery.

[0007] According to another embodiment of the invention, the protective fré.me

encloses the perimeter and the top surface of the battery.

[0008] According to still another embodiment of the invention, a battery powered
device includes a plurality of circuit components, including a battery, and a protective

frame enclosing one or more of the plurality of circuit components.

[0009] According to yet another embodiment of the invention, the protective frame

is composed of a metal alloy.

[0010] It is to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only, and are not

restrictive of the invention as claimed.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0011] These and other features, aspects and advantages of the present invention .
will become apparent from the following description, appended claims, and the
accompanying exemplary embodiments shown in the drawings, which are briefly

described below.

[0012] FIG. 1 is a profile sectional view of a battery powered device according to

one embodiment of the present invention.

[0013] FIG. 2 is a top sectional view of a battery powered device according to one

embodiment of the present invention.

[0014] FIG. 3 is a profile sectional view of a battery powered device according to

another embodiment of the present invention.

[0015] FIG. 4 is a profile sectional view of a battery powered device according to

another embodiment of the present invention.

[0016] FIG. S is a top sectional view of a battery powered device according to

another embodiment of the present invention.

[0017] FIG.61isa proﬁlc sectional view of a battery powered device according to

still another embodiment of the invention.

DETAILED DESCRIPTION

[0018] Embodiments of the present invention will be described below with
reference to the accompanying drawings. It should be understood that the following
description 1is intended to describe exemplary embodiments of the invention, and not

to limit the invention.

[0019] According to one embodiment of the invention, as shown in FIG. 1, a battery
powered device 1 comprises a battery 21 enclosed by a protective frame 50. The

battery 21 provides power to a plurality of circuit components 20 that are included in
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the battery powered device 1. The protective frame 50 prevents the battery 21 from
being damaged by cutting, tearing, shearing or shredding forces. The protective
frame 50 can be composed of any rigid material resistant to tearing, shearing, cutting
or similar forces. Preferably, the protective frame 50 is composed of a metal alloy.
Specifically, the protective frame 50 may be made of stainless steel. In the
alteniative, the protective frame 50 may be composed of cut resistant fibers. For
example the protective frame 50 may be composed of para-aramid fibers. Para-
aramid fibers are low-weight synthetic fibers that have a high tensile strength and
high cut resistance. Kevlar® is a well known brand of para-aramid fiber. As shown
in FIG. 1, the protective frame is positioned along the perimeter edge of the battery 21

by using an adhesive to fasten the overlay and circuit board.

[0020] FIG. 2 is a top sectional view of an embodiment of a battery powered device
1 shown in FIG. 1. FIG. 2 shows a more detailed battery powered device with circuit
traces 13 and having exemplary circuit components 20 such as a LED 22, a button 23,
and a speaker 25. The protective frame 50, shown in FIG. 2, is positioned around the
entire perimeter of the battery 21. The protective frame 50 can have a variable
thickness. The thickness is dependent upon the physical characteristics and position
of the battery 21 in the battery powered device 1. Preferably, the protective frame 50
has a thickness in the range of .010-.022 inches. The protective frame 50 prevents the
battery 21 from being severely damaged or cut by scissors, shredding devices or other
forces and instruments commonly used by consumers to destroy disposable electronic
devices and the like. In turn, upon destruction of the card, the battery 21 does not leak

harmful chemicals that could be exposed to consumers.

[0021] According to another embodiment of the invention, as shown in FIG. 3, the
protective frame 50 may also cover the top surface of the battery 21. In this
embodiment the protective frame 50 provides additional protection from any
destructive forces being applied to the top surface of the battery 21. According to still
another embodiment of the invention, the protective franie 50 may be positioned
along the peripheral edge of the entire battery powered device 1. This embodiment is
shown for example in FIGS. 4 and 5. In this embodiment, the entire battery powered

-4-
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device 1 is protected. from commonly used consumer disposal methods. The
protective frame 50 encloses every circuit component 20 in the battery powered
device 1, thus preventing the battery 21 and other circuit components 20 from being
severely damaged by cutting or tearing. For example, the battery powered device 1
shown in FIG. 5 may include a liquid crystal display 24. The liquid crystal display 24
may be used to dispiay information to a user, such as an account balance. Similar to
the battery 21, the liquid crystal display 24 may contain substances that are harmful to
consumers. Thus, the protective frame 50 shown in FIG. 5 will also protect the liquid

crystal display from being severely damaged by cutting or tearing.

[0022] Exemplary constructions of a battery powered device 1 having a protectlve
frame 50 are described below in further detall The battery powered devices 1 may be
constructed using any one of several techniques such as heat lamination and injection
molding for producing products such as smart cards, tags and wristbands. As shown
in FIGS. 1, 2 and 4 the battery 21, protective frame 50 and the plurality of circuit
components 20 may be positioned on a bottom overlay 30. The battery powered
device 1 also includes a top overlay 40 which is positioned above the battery 21 and

circuit components 20.

[0023] In the alternative, as shown in FIG. 6, the battery 21, protective frame 50 and
plurality of circuit components 20 may be positioned on a printed circuit board 10,
which is then attached to the bottom overlay 30. According to one embodiment of the

invention, as shown in FIG. 6, a core layer 60 may surround the battery 21 and circuit

components 20.

[0024] The printed circuit board 10 has a top surface 11 and a bottom surface 12.
The printed circuit board 10 may be comprised of any known conventional material

" suitable for receiving an electronic circuit. For example, the printed circuit board 10
may be comprised of a flame retardant laminate with a woven glass reinforced epoxy
resin. This material is also known as FR-4 board. Alternatively, the printed circuit
board 10 may be comprised of a plastic compound that is suitable for receiving

conductive ink. As shown in FIG. 6 and described below, the printed circuit board 10
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1s configured to receive and vertically stabilize the battery 21 and a plurality of circuit

components 20.

[0025] A plurality of circuit traces 13 (shown in FIGS. 2 and 5) may reside on the
top surface 11 of the printed circuit board 10, or on the top surface of the bottom
overlay 30. The circuit traces 13 are configured to contact the plurality of circuit
components 20. The circuit traces 13 electrically connect to the plurality of circuit
components 20 such that the circuit components 20 are capable of performing various
functions within the battery powered device 1. The circuit traces 13 may be formed
on the printed circuit board 10 or bottom overlay 30 by any one of a number of
methods. For example, the circuit traces 13 may be formed by an etching process
where conductive material is etched to form the traces 13. As another example, the

circuit traces 13 may be formed with conductive ink.

[0026] The battery 21 and the plurality of circuit components 20 may be attached to
the circuit traces on the printed circuit board 10 or bottom overlay 30 by any one of a
number of methods. For example, in one embodiment of the invention, the circuit
components 20 are connected to the printed circuit board 10 or bottom overlay 30
with a conductive adhesive. Preferably, the plurality of circuit components 20 are
soldered onto the printed circuit board 10 or bottom overlay 30. The plurality of
circuit components 20 can be positioned anywhere on the printed circuit board 10 or
bottom overlay 30. The purpose of the battery powered device 1 and design
parameters will dictate the position of the circuit traces 13 and the posiﬁon of the
circuit components 20. Functionality will also dictate what types of circuit

components 20 populate the battery powered device 1.

[0027] For example purposes only, the plurality of circuit components 20 could be
one of a battery 21, a button 23, a microprocessor chip 26 or LEDs 22. Any one or all
of these circuit components 20 could populate the battery powered device 1. Further,
additional circuit components 20 may include but are not limited to, speakers 25,

flexible displays 24, RFID antennas and emulators.
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[0028] Generally, the circuit components 20 shown in FIGS. 1-6 may vary in
thickness and length. For example purposes only, the battery 21 has a thickness of
.016 inches, the push button 23 has a thickness of .020 inches and the LED 22 has a
thickness of .015 inches. In addition, the battery powered device 1 shown in FIG. 2
could have a speaker 25 having a thickness of .010 inches. The protective frame 50 is
of sufficient thickness to enclose and protect the battery 21. In the alternative, the
protective frame 50 is of sufficient thickness to enclose and protect all the circuit

components 20 in the battery powered device 1.

N

[0029] As shown in FIG. 6, a bottom overlay 30 may be attached to the bottom
surface 12 of the printed circuit board 10. The bottom overlay 30 can be attached to
the printed circuit board 10 by any number of known methods. Preferably, the bottom
surface 12 is attached to the bottom overlay 30 using a pressure sensitive adhesive
tape or a spray-on adhesive. The bottom overlay 30 may be comprised of any suitable
material, but preferably, the bottom overlay 30 is comprised of polyvinyl chloride
(PVC) or like material. According to one embodiment of the invention, printed
information may be placed on the outside surface of the bottom overlay 30. For
example, the bottom overlay 30 may include printed information consistent with a
standard credit card or identification tag, including a name, expiration date and
account number. According to another embodiment of the invention, the bottom
overlay 30 may be clear or 2/5 clear/white printed. Specifically, a .002 inch thick
piece of clear PVC material is laminated on to a layer of white PVC that is .005

-

inches in thickness.

[0030] A top overlay 40 positioned above the circuit components 20 is shown in
FIGS. 1, 3, 4 and 6. The top overlay 40 may be comprised of any suitable material,
for example, the top overlay 40 may be comprised of polyvinyl chloride (PVC) or like
material. According to one embodiment of the invention, the outside surface of the
top overlay 40 inay have printed information. For example, the top overlay 40 may
include printed information consistent with a standard credit card or identification tag,

including a name, expiration date and account number. According to another
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embodiment of the invention, the top overlay 40 may be clear or *“2/5 clear/white

printed.”

[0031] As shown inFIG. 6, a core layer 60 may be positioned between the top
surface 11 of the printed circuit board 10 and the top overlay 40. Preferably, the core
layer 60 is composed of a thermosetting polymeric material. Due to its bonding and
adhesive properties, a core thermosetting polymeric layer 60 integrates the top overlay

40 with the remaining components to form the battery powered device 1.

[0032] The present invention has several advantages. One advantageous feature is
that one or more circuit components can be enclosed by a protective frame. The
protective frame protects sensitive circuit components from physical damage.
Specifically, the protective frame prevents circuit components such as the battery
from being cut or damaged by common instruments such as scissors. This prevents
harmful chemicals other undesirable agents from leaking from the battery when the

battery powered device is destroyed or disposed of.

[0033] The foregoing description of a preferred embodiment of the invention has
been presented for purposes of illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form disclosed, and modifications
and variations are possible in light of the above teaching or méy be acquired from
practice of the invention. The embodiment was chosen and described in order to
explain the principles of the invention and as a practical application to enable one
skilled in the art to utilize the invention in various embodiments and with various
modification are suited to the particular use contemplated. It is intended that the

scope of the invention be defined by the claims appended hereto and their equivalents.
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WHAT IS CLAIMED IS:
1. A battery powered device, comprising:
a battery; and

a protective frame enclosing the perimeter of the battery.

2. The battery powered device of claim 1, wherein the protective frame

encloses the top surface of the battery.

3. The battery powered device of claim 1, wherein the protective frame is

composed of a metal alloy.

4. A battery powered device, comprising;:
a plurality of circuit components including a battery; and
a protective frame enclosing one or more of the plurality of circuit

components.

S. The battery powered device of claim 4, wherein the protective frame is

positioned along the periphery of the battery powered device.

6. The battery powered device of claim 4, wherein the protective frame

only encloses the perimeter of the battery.

7. The battery powered device of claim 4, wherein the protective frame is

.composed of a metal alloy.



WO 2008/024407 PCT/US2007/018584

1/6

40
(20 S

21
)
FIG. 1

(20
:
é

SUBSTITUTE SHEET (RULE 26)



WO 2008/024407

B8

PCT/US2007/018584

2/6

4 \\y’\\\\ )
22 \/
N
\ ///
) NANANANANA AN
[ ~ 7\
\25 ) )
~ \3 \23

SUBSTITUTE SHEET (RULE 26)



WO 2008/024407

3/6

(20
\
)

SUBSTITUTE SHEET (RULE 26)

(30

PCT/US2007/018584

FIG. 3



WO 2008/024407

SUBSTITUTE SHEET (RULE 26)

4/6
=
N
o J:%
N
LA~
o
- Vo]
NP
o
LA™
-
‘_\_/\
\/“TN_

PCT/US2007/018584

FIG. 4



WO 2008/024407 PCT/US2007/018584

5/6

[/>\/\\\\\ )
24) N
N/ . \
/ N
/ N
N
N
/ 22 A
N
\k\\ < >/l N W W N NP L W N \)>J

\
21 50>

FIG. 5

SUBSTITUTE SHEET (RULE 26)



WO 2008/024407
6/6
B .:::::t:::tgt*‘:t: ]
v\/\ /
Rl K 7
pN Iy
e
%
7
7
%
‘7
5
7
%
% 5
7
| o
s
L 7
NP /
7
/.
", E
o

SUBSTITUTE SHEET (RULE 26)

PCT/US2007/018584

FIG. 6



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/018584

CLASSIFICATION OF SUBJECT MATTER
HO1M2/10

A.
INV.

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)

HO1M

Documentation searched other than minimum documentation 1o the extent that such documents are included in the fields searched

EPO-Internal

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X GB 2 020 861 A (CITIZEN WATCH CO LTD)

21 November 1979 (1979-11-21)

the whole document

X EP 1 308 874 A (QUADNOVATION INC [US])

7 May 2003 (2003-05-07)

paragraphs [0011], [0029]

X WO 01/18981 A (SIEMENS AG [DE]; GRUBER
CHRISTIAN [DE]) 15 March 2001 (2001-03-15)
claims 1-7; figures 1-3

X JP 2001 266823 A (UNION MACHINERY CO LTD)
28 September 2001 (2001-09-28)
abstract

1-7

1-7

1-7

1-7

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

* Special categories of cited documents :

which is cited to establish the publfication date of another
citation or other special reason (as specified)

*T* later document published after the international filing date

. - L or priority date and not in conflict with the application but

'A' document defining the general state of the art which is not i inci i
considered to be of pariicular relevance mlvidn :% rl‘mderstand the principle or theory underlying the

*E* earlier document but published on or afterthe international *X* document of particular relevance; the claimed invention
filing date !

cannot be considered novel or cannot be considered to
“L" document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken atone

“Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk
Tel (+31-70) 340-2040, Tx. 31 651 epo nl,

*0O" document referring to an oral disclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious 10 a person skilled
*P* document published prior to the international filing date but inthe an.
later than the priority date claimed *&' document member of the same patent family
Date of the actual completion of the international search Date of mailing of the intemational search report
4 December 2007 17/12/2007
Name and mailing address of the ISA/ Authorized officer

Fax: (+31-70) 340-3016 Cappadonia, Marcella

Fomrn PCT/ISA/210 (second shest) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/018584

C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

2 May 2007 (2007-05-02)
the whole document

Category* | Gitation of document, with indication, where appropriate, of the relevant passages Relevant 1o claim No.
X US 2003/217210 Al (CARAU FRANK P [US]) 1-7
‘ 20 November 2003 (2003-11-20)
figure 10c '
X US 6 161 281 A (DANDO ROSS S [US] ET AL) 1-7
19 December 2000 (2000-12-19)
claims 1-5
P,X EP 1 780 897 A (RES IN MOTION LTD [CA]) 1-7

Form PCT/ISA/210 (continuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2007/018584
Patent document Publication Patent family Publication
cited in search report date member(s) date
GB 2020861 A 21-11-1979 JP 54145578 A 13-11-1979
us 4251604 A 17-02-1981
EP 1308874 A 07-05-2003 CA 2411310 Al 06-05-2003
JP 2003230420 A 19-08-2003
KR 20030038432 A 16-05-2003
US 2003085285 Al 08-05-2003
WO 0118981 A 15-03-2001  NONE
JP 2001266823 A 28-09-2001 JP 3584394 B2 04-11-2004
US 2003217210 Al 20-11-2003 JP 2004005630 A 08-01-2004
US 6161281 A 19-12-2000 US 5978230 A 02-11-1999
EP 1780897 A 02-05-2007 CA 2566086 Al 30-04-2007
EP 1780898 Al 02-05-2007
Us 2007099662 Al 03-05-2007

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - claims
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - drawings
	Page 14 - drawings
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - wo-search-report
	Page 18 - wo-search-report
	Page 19 - wo-search-report

