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‘Botkin ¢ Hall, LLP PATENT

ATTORNEVE AT LAY Attomey Dockit No, 697034

ASSIGNMENT (this “Assignment”)

WHEREAS, Brady Converting AB, of Bultgatan 31A, Kungaly 442 40, Sweden {(“Assignor™), has
acquired rights in an invention {the “Invention™) as fully set forth and described in United States of
America Patent No. 8,481,867 (the “*857 patent™ filed on July 7, 2011; and

WHEREAS, LT Flexible Products, Inc., with its principal place of business at 600 8. MeClure
Road, Modesto, CA, 95357 (“Assignee™), is desirous of acquiring title and interest in and to the
Invention and the “867 Patent; and

NOW, THEREFORE, for good and valuable considsration, the receipt and sufficiency of which are
hereby acknowledged:

Assignment.  Assignor hereby sells, transfers and assigns unto Assignee, its successors and assigns,
free and clear of all liens, security interests, lizbilities and encumbrances, the full and exclusive
right, title and interest in and to the Invention, and the ‘867 patent, subject to the attached royalty
agreement with Martin Book, to be held and enjoyed by Assignee for its own use and benefit, for
the full term, as fully and entirely as the same would have been held and enjoyed by Assignor had
this Assignment not been made.

Assignor further assigns, sells, transfers and conveys to Assignee, its successors and assigns all
claims for damages and all remedies arising out of any violation of the rights assigned hereby that
may have accrued prior to the date of this Assignment or may acerue hereafter, including, but not
limited to, the right to sue for, collect, and retain damages for any infringement of any patent issued
for the Invention in any jurisdiction before or after issuance.

Further Assistance. Assignor hereby promises and agrees, upon request, to execute all papers and all
instruments necessary, expedient and permissible to procure and to convey to the Assignee title and
interest in and to the Invention.

Suceessors in loterest. This Assignment shall be binding upon and inwre to the benefit of the
respective heirs, successors, legal representatives and assigns of the Assignor and Assignes.

Power to Insert. The undersigned hereby grants the firm of Botkin & Hall, LLP the power to
msert on this Assignment any further identification which may be necessary or desirable in order
to comply with the rules of the United States Patent and Trademark Office for recordation of this
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Date Louts Bolognini, Secretary of Brady Corporation
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ASSIGNMENT OF INTELLECTUAL PROPERTY RIGMTS

AGREEMENT made on this 8th day of December, 2010 between Brady
Converting AB (hereinafter BRADY) and Alf Martin Book (hereinafter
BOGK).

WHEREAS; BOOK was employed by BRADY and made an invention
which has'been reported to BRADY in accordance with the enciosed
Invention Disclosure Form, Exhibit 1, { heresinafter the “ihvention”}
which falls within BRADY's scope of business activities under which
BRADY has the right to acquire the invention under Swedish law and

Collective Agreement;

WHEREAS; BRADY is interested in-acquiring all intellectuat property
rights including but not limited to patents; designs, and know-how:

WHEREAS, BRADY is willing to compensate BOOK for the assignment of
his rights through an indtiat lmp sum payment anhd a running rovalty
calculated on the basis of the invoiced net sales of the grounding pad

products incorporating the Invention:

WHEREAS; BRADY intends to file patent applications for a condictive
grounding pad in accordance with the enclosed draft, Exhibit 2,

internationatly,
The Parties agree to the following:
i. Assignment

BOOK does hereby in consideration of 70,000 SEK {paid as net salary}
and running royalties under this Agreement sefi, assign, transfer and
deliver unto BRADY, its successors and assigns, alf right; title and
interest in the INVENTION in the United States and throughout the
world and under the patent applications and patents, together with any
ardd ali improvements and inventions disclosed therein, and all other
patents, patent applications, patent rights and inventor's certificates

1(33)
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thereof, and other intellectual property rights therefore and therein,
inchuding, without limitation, any application for patents, designs or
computer chip protéction in Sweden and abroad, all divisions and
continuations thereof, all rights to claim and sue for past infringement
thereunder, all rights to file applications on any such inventions or
improvements in such states or nations as BRADY may choose, all
patents which may be granted on any such irnprovemeants or inventions
by states or nations throughout the world, or by any other authority,
entity or organization, and all applications therefore.

The rovalty payments paid pursuant to this Agreement are not and will
not be paid as salary. BOOK is responsible for all taxes on any royalty

amount received.

BRADRY may assign, transfer, license or otherwise dispose of all rights it

obtains pursuant to this Agreement.
R Further Assurances

BOOK hereby tovenants and agrees, for himself and his successors and
assigns, that at BRADY's request any and all applications, affidavits,
assignments and other instruments will be made, executed and
delivered as may be riecessary or desirable to secure for and vestin
BRADY, its successors and assigns, any improvements, inventions,
right, title, interest, application, patent, patent right or any other right

or property covered by this Assignment.
3. Looperation

BOOK agrees that BRADY witl, upon request, be promptly provided with
all pertinent facts and documents relating to said inventions; patents,
patent applications and equivalents as may be known or accessible to
BOOK, and that BOOK will, at BRADY's expense, cooperate and testify
as to the same in any interference , litigation or proceeding relsted
thereto and will promptly execite and deliver to BRADY, his assigns or
his fegal representatives, without further additional consideration, any

2133}
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and all papers, instruments or affidavits required, render all necessary
assistance, and do such additional acts as BRADY may deem necessary
and advisable to apply for, obtain, maintain, issue and enforce said
inventions, applications, patents and equivalents thereof which may be
deemed necessary or desirable by BRADY te carry out the purposes

theraot.
4, Publication or disclosure of confidential matter.

BOOK shall not at any time, except as property required in the conduct
of the normal business of BRADY or except as autharized in writing by
BRADY, publish, disciose or use any secret or confidential information

relating to any aspect of the business of BRADY.
5. Royalties

in addition to the initial payment referenced above, BRADY shall pay to
800K an additional amount conditional upon and relating to sales of
products manufactured and sold in accordance with grounding pads
utilizing the INVENTION (hereinafter the PRODUCTS) in the form of a
royalty amounting to one haif of one patcent (0.5%;) of the NET SALES
PRICE of the PRODULCTS by BRADY and its assignees or licensees. For
purposes of clarity, royaity will only be owed on the grounding pad
component part utifizing the Invention and not on any other component

or compilation of components,

After commercial launch of a Product, the royalties are due and payable
within thicty days following every calendar year. Payments shalt be
accompanied by records of BRADY showing the amount of relevant
goods sold during the previous calendar year. The report will also
idciude the volume of sales per country. Brady will also provide BOOCK
with a bi-annual forecast report after commercial launch, The first
report will be due within 45 days of commercial faunch and subseguent
forecast reports will be dug with the annual royalty report and mid-
year. The report shall also include @ non-binding estimated forecast for

sales in the following year. The forecast shall identify, 1o the extent

1033}
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reasonably capable of being estimated by Brady, the number of
potential customers, numbers of device models within which the
Product is used, and the projected volumes of Products to be sold.
Brady will use its best effort 1o comply with the following format in the
bi-annual forecast report

Customer Project  Component/project Yalue/component

X1 yl
¥2
X2 ¥3
yd
v3

If know to Brady and not prohibited by any confidentiality obligation
{at Brady's sole discretion), Brady will include in the report a list of the

commercial names of devices which utifize the Product,

NET SALES PRICE means the invoiced price of the PRODUCTS to the
customers of BRADY and its assignees or licensees less freight, faxes,
customs, export charges and reasonable discounts as actually allowed

in grms-length transactions

BRADY shall keep full clear and accurate records with respect to the
PRODUCTS. BOOK shalt have the right to by use of & neutral
accountant and of his own expense to examine and audit during normat
business hours such records and accounts as may under racognized
accounting practices contain information bearing upon the amount of
royalty payable under this Agreement. What Is revealed during such
audit is to be kept confidential by the accountarnt except Yor the figures

relevant to the calculation of royalties.
7. Disputes and governing law
This Agreement shall be govarned by the laws of Sweden and any

possible disputes shall be settied by arbitration by three arbitrators in
accordance with the Swedish Act on Arbitration (SFS 1999:116).




The arbitration shall take place in Gethenburg, Sweden, and the
language shall be English,

This Agresment has been mutually negotiated by BOCK and BRADY.
Both parties have had the opportunity to seek legal counsel and any
provision hereof may not be construed adversely to a Party on the
hasis that the Party prepared it.

This Agreement has been executed in dupiicats, whersof each party

has taken one specimen.

Dated: Dated:

BRADY CONVERTING AB

Martinn Book

5{%7}

PATENT
REEL: 035426 FRAME: 0366



EXHIBIT §.

Invention Disclosure Form

This form is provided to help you organize your thoughts about your
mvention, There's nothing "magic" about it. Do whatever you need to do in
order to explain your invention in such a way as o be clear {o one wha is
not farmiliar with it

» Be careful to describe what, specifically, makes your invention
different from what has gone before. Avoid general statemernts
that your invention is "better” - why is it better, or what makes
it-better?

« If you use any unusual terms, ot ordinary ferms v an unusual
way, explain them.

+ In additon to describing all the parts, describe how the parts
work together.

«  Why did you do things the way you did them, and not scme
otherway? How else could you have accomplished the same
end?

s In answering the guestions, do not limit yourself to exactly the
prototype you have in front of you, or to the very best way you
might think your invention might be built, Allow your
imagination to run - how else might this invention work? How
far would it need to be changed before you say, "that's not my
invention any mora"? Are there less desirable, but still usefu,
ways of making the invention work?

¢« If's as important to point-out what is not part of your invention
(that is, what is “old"} as it is to carefully explain what is new.
Has the design, or part of the design, been used before, even if
for a different purpose? How else have people accomplished the
same funckion as your invention in the past?

» \What are the possible problerns? Under what circumstances
might your invention not work? Are thera critical parts,
dimensions, ingredients?

» Drawings are always helpful, and ¥ you are e-mailing the form
you can include them electronicatly in one of the standard
graphic formats {PCX, GIF, JPG) or as a drawing file in AutoCAD
DXF or DWG formats.

Mame of Iaventor{s): M Book
Addresss Mobdiks Fale 65, 472303 Toosmds

Telephone: 3670017

5{33)
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Dretails of the Invention:
What parts (steps, ifa method} make up the invention, in :ts

best (preferred} form? The of psing two
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Wwhich parts are new to this invention (in form or uqage} which
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For each gmrt indicate if the part {ar |ts form or
interconnection) is FSSENTIAL to the invention - thal is, for
each part, ask, "if this part were left.out, or changed, would the
remaining device stifl be my invention®" Or, "if this part were
changed or Ieﬂ: out, weuld the mventlon sul! work? i {b?
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s If possible, use iabeled sketches to detail ‘yeur invention. Be
sure all essential parts are shown on the sketch, and try not to
include extraneous details. Measurements are not required,
unless they are essential to the operation of the inventjon.
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Sampe
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Cappescar ofher thin fHm
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Wrine 4o ettine

Alternatives

Vou have described the best way to build (perform} your inventios. Now
consider the aliernatives.

Structural Alterasiives:

3

1n what ways could the parts (steps) ve changed or

equivalent parts substttutﬂd without changing the basic

m\!entmﬂ? Alterns sk 1o Borwt the two inyers of
-, LB spring material then Poran, Fix

av‘er“ with sorme ather roethod ke soids
B ndue v dw"’fﬁ“‘ﬂi”‘”v Sew morg iﬁ""*‘ EW“"‘S""

IG there a genersc description for any of the parts you
listed (i.e. “fastener” instead of "Machine Screw", of
"plaatﬁc" instead of “polypropyleng”)?

. Could the functions of any of the parts be changed,
combined, eliminated?

o  What could be added to make the invention work better?

ionthat foo the two g ¢ pEry welhae waldiug,

aternative method can be solderin

> What could be left gut?

o)

ARG

’)

-

}

i

“@wna&te {;&e* Can 301:1" mvention bc uscd mz amihmw ut‘ﬁcl than its

o a\\m favors
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Fihiere s e conpression of tha

heis conduoiion wii h(m.

Are there any critical ranges of size, weight, prassure,
ete. for any of the parts of your mventmn? {i.e. "the cap
st be made af steei with a Rockwel! hardness of 32+

‘ i acheshre noeds the

Must some parts be made of specn‘sc stibstances?

anti the con \L 7

Inprder fabe patantable, an invention rmust be NOVEL, USEFUL and NOT
CBVIOUS ko one skilied in the art, based ypon evarything which was avaiable at
the time af the irnvention.

State of the Art: Consider what was already in existence (whether
patented or not} before the invention,

16

@

How is the functton of the mventson bemg done today? it

: a ends this is the
single plecas after conduarive adhesive is applied.

what is the closest device (rr»ethcci} yous are aware of to
vour imvention? Ths fabricover foam.

1s there something, which performs the same function in
a different way? Yassse above!

1s there any combination of existing devices (methods)
which would be similar to your invention?

How does your invention perform its function dn‘farent
from, or better than, these pr:or dev:ces {methods}?

“tuuw soas thye.

Haow are they similar?
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Resources for search:

<

If you hadn't invented the invention, whare would vou go
o ﬁnd one? Gore; oty avguipplier of falwic over
o \Nhat catalogs, publications, etc. would you ook In?

Trteryst,
o Te what ext ent have you iooked? Wiz bam fonked at

S0 1Ltn\ WS P8 L~e [t

o

wWiad ¢ s 'ti-'“um th Sile{ere
o Go you know of any publ |cattons, whach might descr;be
the invention or its competitors?

oy may ot get & patent on an iRvention Which was slready patenied; of
described ina printed publication, 6f in public uss oron sate wither: (8} by othees,
befgre you thvented i, o (for US patent applications only) (B} by anyone, more
than one year before vou apply fora patant.

Date of Invention: "Invention” means 4 combination of conception
{coming up with the idea of the invention) and reduction to practice
(boilding it, or applymg fora patent).

o Congeption: When did you first begin to work on-the
invention? 2000-05-{
= Reduction to Practlce Has the mventmn been built? if

s bt soma

SR TERN NG aty

pxt,ulr mE we
aftering onirg meth

Publications: Has the invention ever been deseribed in any printed form,
by anyone? If so, where and when? o

Prior Filings: Have you filed a Disclosure Document or Provisional Patent
Application on this i invention, or has there been an apph»:,ahon for patent in
the USA or clsewhere? B3 NEIA needs 1o be checked wath Noka and,

i ULS‘\J.
»  Type of Filing:
o Date of Filing:
« Serial Number:
s Where filed:

¥I{33}
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Public Use: Has the invention ever been shown or used in public? If so,
where and when?

e been shnwind fo Nokis a1 anuatly

Sale: Has the invention ever been sold? It so, where and when? M.

Other Inventors: Is there anyong else who contributed to the conception
or reduction to practice of the invention, i more than a purety mechanical
fHical

CHIEL IS
3

3 NP ARUTS S
I E TSIt REEN

way? Afwer the condoctive ndbosive seams 1 B i

al, A

e possiblo o e

iy welc maost.ol these wolmiguies

v

v PER Hiner s placaed to copper oo dayer

SHTRPUTERE I S Ty
vedls to B done beturg

civee i s not conduciive and probubly can not be welded thronteh.

Riglits in Others: Arc you under any obligation (o assign any rights in the
invention to others?

o Was the invention developed int the course of your
employment, or using any facilities belonging o your
amployer?
1f so, the employer may have rights to the invention. The
i came up at homea o the syening affer this 3

VWY W O

o

{ et Bave oy elaetelste

d wivy

avethind Tar this type of part an gy
fosr instead of groducing aiternative COMPory
Y After This @ brawstorniing seesnr-w

her fetter produciion methods.

was that thers veas notresiy w
£ I 2aiionh.

o Do you haye an agreement with your employer that you
will assign any inventions you may make to the
employers e,

o Was the invention developed in the course of a
consulting agreement with someone eise? No.
if so, did you agree that any inventions belong to them?

o Was there any funding of the development of the
invention by any party {government agency, school, etc.}
who might claim rights in the invention? Ko

o Was any equipment or facilities used in the development
of the invention which was funded by or belongs o any
government agency? No.
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Any additional notes or vonrnrents’T

Be sure to sign and date the form, and have i witnessed by someone who i3
FOL e Ivenior.

Signed:
Dated:

Read, witriessed and understood:

Date:
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EXHIBIT 2

CONDUCTIVE GROUNDING PAD

CROSS-REFERENCE TO RELATED APPLICATIONS

None

STATEMENT REGARDING FEDERALLY
SPONSORED RESEARCH OR DEVELOPMENT

Neone
FIELD OF THE INVENTION
ERIEERY This invention relates to grounding pads, In one aspeet the

invention relates to prounding pads comprising a single conducter layer
and a single layer of compressive foam while in another aspect, the
invention relates to grounding pads comprising two conductor layers
separated by a single layer of compressive foam. In yet another aspect, the
{ivention relates to electrical devices comprising one or the ather of these
grounding pads while in still another aspect, the invention relates fo

methods of constructing these grounshing pads.

BACKGROUND OF THE INVENTION

[8642} Grounding pads, alse kpown as electromagnetic interfercnce
(EMI) gaskets, are wsed in & variety of applications n which
clectromagnetic radiation can interfore in the operation of an electrical
device, ¢.g., a cell pheng, television, montor or the like. These pads
typically comprise an electrical conductor, .., copper foil, with means of
joining the conduclor to tne or more electrical components within the
deviee in which it ic. the pad, is located, These means include
mechanical fasteness, welds, solder and conductive acdhesives. Some pads

also require a compressive feature, e.g., foam, so that they will conform to

14£33)
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{0003} Figure | is a schematic drawing of one such pad. Grounding
pad 10 comprises copper conductor 11 folded into a Z-shape conliguration,
Top horizentat leg or layer 11a is clecirically conmected with bettom
horizontal leg or layer 1le by diagonal leg 1ib. in the space between
conductor legs tla and 11b is compressible foam 12a, and in the space
between conductor Tegs 11b and 11c is compressible foam [2b. The foam
may or may not be clectrically conductive. On the external facial surfaces
of conductor legs 1ta and tle is optional adhesive 13a and 13b,
respectively.  The adhesive is typically a pressure seasitive adhesive
(PSA), and it is typically electrically conductive. In operation typically
one horizontal leg of the Z-folded conductor is attached by the PSA to an
stectrically conductive shield while the other horizontal teg of the Z-folded
conductor is attached by the PSA to an clectrical ground, e.g., a ground
trace of a printed circuit board. Aleratively, conductor legs 11a and 1le
can aftach to the shield and ground, respectively, by other means, g,
weld, solder, mechanical fastener and the lke. In the presence of
electromagnetic radiation, eg., static electricity, clectrical current 18
captured by the shield and directed through the Z-folded conductor lo the
ground thus protecting the device in which the pad is located from damage.
10064} While functional, current pads with a Z-shape folded conductor
are difficult and expensive to manufacture. Foam is difficult to insert into
the spaces between the legs of the folded conduclor, and the connecting
diagonal leg adds to the cost of manufacture.  Accordingly, grounding pads
with more cost effective designs and manufacturing processes are of

interest to the various industrics in which grounding pads ave used.

SUMMARY OF THE INVENTION

{865] In onc embodiment the invention is a compressible grounding
pad with two conductor laycrs separated by a compressible foam layer, the

pad comprising:

1533)
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{A)} A first conductor layer, ¢.g., copper foil, having opposing first
{top) and second (bottom) facial surfaces;

{B) A first adhesive layer having opposing first (top) and second
{bottom) facial surfaces, the top facial surface of the first adhesive layer in
direct contact with a pavt of the bottom facial surface o1 the first conductor
Jayer, the first conductor laver extending beyond the first adhesive layer;

{C) A foam layer having opposing first {top) and second {(bottom)
facial surfaces, the top facial surface of the tfoam layer in direct contact
with the bottom facial surface of the first adhesive laver,

(D} A second adhesive layer having opposing first (top) and second
{botton1} facial surfaces, the top facial surface of the second adhesive layer
in dircot contact with the bottom facial surface of the foam layer;

() A second conductor layer, e.g.. copper foil, having opposing
first {top} and second {(bottom) facial surfaces, a part of the top facial
surface of the sccond conductor layer in divect contact with the bottom
facial surface of the sccond adhesive layer, the second conductor layer
extending beyond the second adhesive layer such that a part of the fop
facial surface of the second conductor layer joins with a part of the bottom
facial surface of the first conductor layer;

(F} An eclectrically conductive third adhesive laver having
opposing first (top) and second (bottom) facial surfaces, the top facial
surface of the third adhesive fayer in direct comtact with the bottom facial
surface of the second conductor faver; and

{G} An optional releasc liner having opposing first (top) and
second thittom) facial surfaces, the top facial surlace of the refease lingr in
direct contact with the bottom facial surface of the third adhesive layer,
{56861 The first and sceend conductor lavers can be joined io ong
another by any one of a number of different means, c.g., welding,
soldering, conductive adhesive, mechanical fastener, ete. The first and
sccond adbesives and the foam are typically and preferably. electrically

non-condudtive,
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{0087} In one embodiment the invention is a compressible grounding
pad with ono conducior layer and one gompressible foam layer, the pad
Comprising:

(A} A condugtor laver, ¢.g,, vopper foil, having opposing first {top)
and second (bottom) factal surfhces;

(B} A first adhesive layer having opposing first {top) and second
{bottom) facial surfaces, the top facial surface of the Orst adhesive layer in
direct contact with a part of the bottom facial surface of the conductor
fayer, the conductor layer extending beyond the first adhosive layer;

(C} A foam layer having opposing {irst (top) and second (bottom)
factal surfaces, the top factal surface of the foam layer i direct contact
with the bottom facial surface of the fisst adhesive laver:

(D) An electrically conductive sccond adhesive layer having
opposing first (top) and sceond (bottom) facial surfaces, & part of the top
facial surface of the second adhesive fayer v divect contact with the botlom
facial surface of the foam layer, the second adhesive layer extending
beyond the foam layer such that a part of the top facial surface of the
second adhesive layer joins with a part of the boltom facial surface of the
conductor laver; and

(B}  An optional ‘release lper having oppoging first {top) and
second (bottom}) facial surfaces, the top facial surface of the release liner in
direct comtact with the bottom facial surface of the second adhesive layer.
{68U8] The conductor and second adhestve layer are joined to one
another through the natural action of the second adhesive layer. The first
adhesive and the foam are typically and preferably electrically non-
conductive.

10069] In one ambodiment the invention is a method of constructing 8
compressible grounding pad with two. conductor layvers separated hy a
compressiblc foam layer, the method comprising the steps of:

(A} Attaching a first conductor layer having opposing first and
second facial surfaces to a compressible foan layer also having opposing

first and sceond facial surfaces such that {1) the second facial surface of the
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first conductor fayer is joined to the first facial surface of the foam layer,
and (2) the first conductor layer extends beyond the foam layer 1o form an
extended section of the first conductor layer that is not joined to the foam
faver,

(R} Attaching a second conductor layer having opposing first and
second facial surfaces to the compressible foam layer such that {1} the first
facial surface of the second conduclor layer is joined to the second facial
surface of the foam fayer, and (2) the second conductor layer exiends
beyond the foam layer to form an extended section of the second conductor
taver that is not joined 1o the foam layer; and

(Cy  doining the sccond facial surface of the extended section of the
first copductor layer with the first facial surface of the extended section of
the second conductor layer,

{B818] In one embodunent the first and sccond conducior layers are
joined to the foam layer by & PSA while the extended sections of the first
and second conductor layers are joined to one another by a weld, solder,
adhesive or mechanical fastener.

{3031 In one embodiment the invention is a method of constructing a
compressible grounding pad with onc cosductor layer and ong
compressible foant layer, the method comprising the steps of!

(&} Attaching a conductor layer having opposing first and second
facial surfaces to 3 compressible foam tayer also having opposing first and
second facial surfaces such that (1) the second facial surface of the
conductor layer is joined to the first facial surface of the foam layer, and
(2} the conductor layer extends bevond the foam laycr to form an extended
section of the conductor layer that is not joined to the foam layer;

{B) Auaching an electrically conductive adhesive layer having
opposing first and second facial surfaces to the compressible foam layer
such that (1) the first facial surface of the electrically conductive adhesive
fayer 18 joined to the second facial surface of the foam layer, and (2) the

clecirically conductive adhesive layer extends beyvond the foam layer to
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formi an extended section of the clectrically conductive adhesive tayer that
is ntot joined to the {oam layer; and

(C) Juining the sccond faciatl surface of the extended section of the
conductor layer with the first facial surface of the extended section of the
electrically conductive adhesive layer.
0612}  In onc embodiment the conductor layer is joined 10 the foam

fayer by a PSA while the extended sections of the conductor layer.

SRIEF DESCRIFTION OF THE DRAWINGS

16913 Figure | is a schematic ilustration of a prior arl compressible
erounding pad.

{3314} Figure 2 is a schematic illustration of one emibodiment of a
compressible grounding pad of this invention with two conductor layers.
[8915] Figure 3 is & schematic illustration of onc embediment of a
compressible grounding pad of this invention with one conductor fayer.
{816} Fizure 4 is a schematic iflustration of one embodiment of
shiect of grounding pads comprising two conductor layers separated by a
compressible foam layer and before die cutting the sheet into ndividual
grounding pads.

(BT} Figure § is # schematic illustration of one cmbodiment of a
sheet of grounding pads comprising onc conductor layer and onc
compressible foam layer and before die cutting the sheet into individual
grounding pads.

DETAILED DESCRIFTION QF THE PREFERRED EMBODIMENT

[6018] Unless stated to the contrary, implicit from the context, or
customary in the art, alt parts and percents are based on weight and all test
methods are current as of the filing date of this disclosure. For purposes of
United States patent practice, the contents of any referenced patent, patent
application or publication are incorporated by refercnee in thew entirety {or

its equivalent US version is so incorporated by reference) especially with
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{6519} The numbers and numerical ranges in this discloswre are
approximate, and thus may include values outside of the range unless
otherwise indicated. Numerical ranges include all values from and
including the fower and the upper values, in increments of one whit,
proyided that there is a separation of at feast two units between any lower
value and any higher value, As an cxample, if a compositional, physical or
other property, such as, for example, thickness, weight percentages, efe.; is
from 100 1o 1,000, then the intent is that all individual values, such as 100,
101, 102, etc., and sub ranges, such as 100 to 144, 155 t0 170, 197 to 200,
etc,, are expressly enumerated. For ranges containing values which are
less than one or containing fractional numbers greater than one (e.g., 0.0,
0.1, 1.1, ek, oue unit i35 conmidered to be 0001, B.61 or 0], as
appropriate. For ranges containing single digit numbers less than ten (¢.8.,
1 to 5), one unit is typically considered to be 0.1, These arc only examples
of what is specifically intended, and all possible combinations of numerical
values between the lowest value and the highest value enumerated, are to
be considered to be cxpressly stated in this disclosure. Numerical ranges
and valucs are provided within this disclosure for, among other things, pad
and layer dimensions,

{0428 *Comprising”, “including”, “having™ and like termis are: not
intended to exclude the presence of any additional component, step or
procedure, whether or not the same s specifically disclosed. T order to
avoid any doubt, all compositions claimed through usc of the term
“comprising” may iclude one or more additional component substances,
parts andfor materials unless stated to the contrary. In contrast, the term,
“consisting essentially of" excludes from the scope of any succeeding
recitation any other component, siep or procedure, excepting those that are

not essential to operability.  The torm “consisting of excludes any
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8821} “Facial surface”, “planar surface™, “op surfage”, “bottom
surface” and ‘the. like are used m distinetion to “edge surface”.  if
rectangular in shape or configuration, a layver will comprise two opposing
facial surfaces joined by four edge surfaces (two opposing pairs of edge
surfaces, each paiv intersecting the other pair at right angles). If cireolar in
configuration, then the layer will comprise two cpposing facial surfaces
joined by one continuous edge surface. The layers can be of any size and
shape and as such, so can the planar and edge surfaces, ¢ g, thin or thick,
polygonal or eirculdar, flat or wavy, cte.
1909221 “Pressure sensitive adhesive,” "PSA”™ and like terms mean an
adhesive which bonds to an application. surface as a result of applied
pressure as opposed to the evaporation or absorption of a solvent to form a
solid materiad bond.
{BO23] “Direel confact”, “intimate contact”™ and Hke terms mean that
two surfaces or layers are m physical contact with one another so as to
lorm an interface without an intermediate or intervening layer or material.
Grownding Pad Comprising Two-Conductor Layers
19624] Figure 2 is a schematic illustration of a compressible gronnding
pad with two conductor layers separated by a compressible foam layer.
Compressible grounding pad 20 comprises first conductor layer 21 having
oppesing firstor top facial surface 2 la and second or bottom lacial surface
21b. Conductor 21 can.comprise any electrically conductive material, but
typically comprises copper or aluminum. Typically and preferably
conductor 21 35 copper foil. Typically and preferably the conductor 21 has
athickoess of _ to , more typically of _ to __and even more typically
of ‘o, microns {um),
{8025] Part of bottom facial surface 21b is in direct contact wiih first or
top factal surface 22a of first adhestve layer 22 which can comprise any

adhesive that exhibits good adhesion both to first conductar 2land foam
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acryhic based [Correef?] conprising a polymer of an alkvl ester of an
acrylic acid or methacrylic acid as a mamn component. It should ned be
fimted W8 dus ainey thore dre o aumber of ditfersnt adhesives. The
adhesive is typically electrically non-conductive. {But can b be eleelrical
comiduetiva) Typically and preferably the first adhesive laver has g
thickness of __to _, more typically of _ to and even more typically of
_to |, microns {pm).

[9026] Bottom facial surface 22b 1s in direct Contact with first or top
facial surface 23a of foam 23 which can comprise any material that
exhibits good compression propertics. Reprosentative Toans inchsde, but
are not limited to, polywrethane, polyolefin (e.g., polyethylene,
palypropylence, polyvisepreng, ete.), natural and synthelic mubbers, and the
fike. The foam is fypically clectrically non-conductive, and it typically and
preferably has a pre-compressive thickness of 1o, more typically of
_to_ andeven more typicallyof __ to, microns (poy). Typically, the
foam can compress to less than half of #ts pre-compressive thickness with
minimal compressive foree {Uorrect? Can we guantfy or otherwise
deseribe how much force such foaw might experience in use?).

e compresenee fowee i depending en what grade of foss is used, The

groumdog pad will be designed o Bt the speaific apphicaton résuliing i a

variatin of ;inimal conguessive doree, The minimust and muimum
compresann foree s depending o the spoeciiie gpplicanion m which the
grounding pad ivdisigned for

[8627] Bottom facial surface 23b s in direct contact with top facial
surface 24a of sccond adhesive layer 24, Typically, but not necessarily,
second adhesive layer 24 is of the same compositien and thickness as first

adhesive fayer 22,
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10928} Botiom facial surface 24b is in direct contact with part of top
fucial surface 25a of sccond conductor 25 which typically, but not
necessarily, has the same composition and thickness of first conductor
layer 21. Both first conductor layers 21 and 235 extend beyond their
respective peighboring adhesive layers 22 and 24 sulficiently far enough so
as to form extended scctions that (1) are not in direct contact with adhesive
layers 22 and 24, and {2} can join with one another by any convenient
means, ¢.g., wolding, soldering, conductive adhesive, mechanical fastener
(c.g., rivel, clip. cte). The joining of the two conductor layers 15 such that
(1) bottom facial surface 21b of first conductor layer 21 joins to top facial
surface 25a of sccond conductor laver 25, and (2} an electrical current can
fow from one coaductor-to the other conductor substantially unimpeded.

[6829] Botton1 facial surface 25b is in direct contact with top facial
surface 26a of third adhesive layer 26, Third adhesive layer 26 15 also
typically and preferably a PSA, but one that is clectrically conductive.
These adhesives can be of the sane composition as the first and second
adhesives but filled with elecirically conductive particles, ¢.g.. copper Or
atuminum nictal, clectrically conductive polymeric materials, ete. This
third adhesive layer is sufticiently electrically conductive so as to pass any
clectrical current from the second conductor layer to the substrate surface
{not shown) o which it 1s attached through bottorn facial surface 26b. The
third adhesive layer typically and preferably has a thickness of __ to

to  and ¢ven more typically of 1o, microns

more fypically of
{amy.

[038] Adhesive layer 26 is optionally and preferably protected by a
release liner until grounding pad 20 is ready for use. Bottom facial surfuce
26b is typically and preferably in direct contact with the top facial surface
of the release liner {not shown). Release tmers are well known in the art,
and representative examples include, but are not limited to, glassine paper
and plastic film treated, e.g., sprayed, with a releasing agent such as a
silicone-base releasing agent.

Grounding Pod Comprising One Conducior Laver
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[0031] Figure 3 is a schematic illustration of a compressible grounding
pad with one conductor layer and ove compressible foam layer.
Compressible grounding pad 30 comprises conductor laver 31 having
opposing first or top facia! surface 31a and second or bottom facial surface
31b. Conductor 31 can comprise any electrically conductive material, but
typically comprises copper or aluminum. Typically and preferably
conductor 21 is copper foil. Typigally and preferably conductor 31 has a
thickness of __ to moretypically of | to__ and even more typicaily of
_to_ microns (um),

E{}@.":Zi Part of bottom facial surface 31b isin direct cortact with first or
top facial surface 32a of first adhesive layer 32 which can comprise any
adhesive that exhibits good adhesion both to first conductor 3land foam
33. Typically the adhesive is a PSA and is as described above for adhesive
tavers 22, 24 and 26. The adhesive is typically elecirically non-conductive,
Typically and preferably adhesive layer 32 has a thickness of _ to
more typically of _ to __ and even more typically of _ to __, microns
{prm).

{3833} Bottom facial surface 32b is in direct contact with first or top
facial surface 33a of foam 33 which, like foam 23, cap comprise any
material that exlhibits good compression propertics, Representative foams
include, but are not limited to, polyurethane, polyolefin (c.g., polyethylene,
polvpropylene, polyisoprene, ete,), natural and synthetic rubbers, and the
tike, The foam is typically electrically non-conductive, and it typically and

kness of ___to __, more typically of

preferably has a pre-compressive thic
o __and even more typicaily of _ to _, microns {um). Typically, the
foarn can compress to less than half of ita pre-compressive thickness with
minimal compressive force [Correct? Can we guantify or otherwise
deseribe how much force such foarn might experience im use?]. I am not
Surd i b s correct L do not think that 10 will compress more then halt ol

the distnes aiter o has beon proscomspressed. Nersahly he sompression

e con oot Bo thad blg This s nommally handled with a pumber o
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198341 Bottom facial surface 33b of foam 33 is i direct contact with
top facial surface 34a of clectrically conductive adhesive layer 34, This
adheésive can be of the same composition as adhesive layer 32 but filled
with electrically conductive particles, e.g., copper or aluminum metal,
electrically conductive polymeric materials, etc.  Adhesive layer 34 is
sufficiently electrically conductive so as to pass any electrical carrent from
the second conductor-layer to the substrate surface (not shown) to-which it
is attached through bottom facial surface 34b. Adhesive laver 34 typically
. more typically of _ to _ and

and preferably has a thickness of  to

cven more typically of | 1o, microns (pm).

[035] Both conductor layer 31 and. clectrically conductive adhesive
layer 34 extend beyond their respective neighboring adhesive layer 32 and
foam 33 sufficiently far enough so as to form extended sections that (1) are
not in direct contact with adhesive layer 32 and foam 33, and (2) can join
with one angcther such that (a) bottam facial surface 315 of conductor layer
31 joins to top facial surface 34a of adhesive layer 34, and (b) an electrical
current can flow fronv the conductor to the electrically conductive adhcsive
substantially unimpeded.
{B036] Adhesive layer 34 is optionally and preferably protected by a
release hiner until grounding pad 390 is ready for use. Bottomn facial surface
34b s typically and preferably in divect contact with the top facial surface
of the release liner (not shown).

Construction of a Grownding Pod Comprising Two Conductor
Layers
[8937]  Ouvc methed of constructing the compressible grounding pad
with two conductor layers separated by a compressible foam layer is
iftustrated in Figurc 4, This method comprises the steps of!

(A) Altaching first conductor layer 21 having opposing first and
seeond [acial surlaces to compressible foam layer 23 also having opposing

first and sccond fucial surfaces such that (1) the second facial surface of the
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first conductor laver is joined to the first facial surtace of the loam layver,
and {2) the first conductor layer extends beyond the foam layer to form an
extended section of the first conductor layer that is not joined to the foum
ayer;

{B) Attaching second conductor layer 25 having opposing first and
second facial surfaces to compressible foam layer 23 such that (1) the first
facial surface of the sccond conductor layer is joined fo the sccond facial
surface of the foam laver, and {2) the second conductor layer extends
beyand the foam layer to form an extended section of the second conductor
layer that 1s not joined to the foam fayer; and

{C) Joining the second facial surface of the extended section of first

conductor layer 21 with the first facial surface of the extended section of
second comductor layer 25.
{8038} The two conductor layers are joined to the foam layer by way of
an adhesive (not shown), and the two conductor lavers are joined to one
another by any suitable means, typically welding, using any one of 2
aumber of techniques well known in the art. The adhesive can be applied
to the conductors and/or foam also by any onc.of & number of different
methods, but fypically the adhesive is first applicd to the foam by coating
ar spraymg, and then the conductors are brought into contact with the
atthesive already on tho foam, For conductor layer 23 the elecirically
conductive adhesive (26 in Figure 2} can be applied before or after it
{conductor layer 25} is joined fo foam 23 and/or conductor layer 21
Typically a release liner {not shown} covers the electrically: conductive
adhesive before it is applied te conductor laver 25, Once sheet of
grounding pads 20A is constructed, the individual grounding pads (20 in
Figure 2) are produced by die cutling the shegt along die cut fines 27. The
grounding pads can be cut to any size and configuration that preserves the
layer configuration of Figure 2.

Comstruction of a Grownding Pad Comprising One Conductor Layer

2633
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{0039} One method of construcling the compressible grounding pad
with one conductor layer and one compressible foam layer is Hlustrated tn
Figure 5. Ths method comprises the steps of:

{A) Attaching conductor laver 31 having opposing first and second
facial surfaces to compressible foam layer 33 also having opposing first
and second facial surfaces such that (1) the second facial surface of
conductor layer 31 is joined to the first facial surface of foam layer 33, and
(2) conductor fayer 31 extends beyond foam layer 33 to form an extended
section of conductor layer 31 that is not joined to foam layer 33;

(B} Attaching eleetrically conductive adhesive layer 34 having
opposing first and sccond facial surfaces to compressible foam layer 33
such that (1) the first facial surface of electrically conductive layer 34 i3
jomed to the sccond facial surface of foam layer 33 and (2) clectrically
conductive adhesive layer 34 extends bevond foam layer 33 to form an
extonded section of cloctrically conductive adhesive layer 34 that is aot
joined to foam layer 33; and

(C) Joining the second facial surface of the extended section of
conduetor fayer 31 with the first facial surface of the extended section of
the electrically conductive adhesive layer 34
18040} The conductor laver is joined to the foam laver by way ol an
adbesive (not shown), and the condugtor laver is jomed to the clectricaliy
conductive adhesive through the action of the adhesive. The adhegive can
be applied to the conductor and/or foam by any ome of a number of
different niethods, but typically the adhesive is first apphied fo the foam by
coating or spraying, and then the conductor is brought into contact with the
adhesive already on the foam. Electrically conductive adhesive 34 can be
applied before or after conductor laver 31 is joinedto foam 33, Typically a
release liner (not shown} covers the electneally conductive adhesive before
it is apphed to foam layer 33, Once sheet of grounding pads 30A 1
constructed, the individual grounding pads (30 in Figure 3) are produced

by dic cutting the sheet along die cut fines 27, The grounding pads can be
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00841} The methods of this invention for constructing grounding pads
comprising one or two conductor layers and a compressible fowm are
extremely efficient and cost effective.  They minimize conductor wasle,
o.g., they ehminate diagonal leg [1lb in Figwe {, and they allow the
production of large mumbers in a relatively fow steps. They-also allow the
production of very thin products since the compressibility of the pad is not
refated to the stiffness or thickness of the conducter layers. Rather
compressibility is a function of the foam. This, in turn, allows for
changing the physical properties of the pad by changing the foam, and not
the production tooling.

[8842]  The grounding pads of this invention are used for, among other
things, connecting an clectrically conductive shield to an ¢lectrical ground.
This conductive interface is often required when mating surfaces of an
electronic apparatus thal are not exactly conformably dimensioned, c.g.,
gaps, voids and spaces are formed with the two surfaces are mated, This s
commeon in such clectrical devices as cell phones, calculalors, instant
miessengers, cameras and the like, The compressible grounding pads of
this invention fill these gaps, voids, etc., upon compression.  Moreover,
upon compression; the electrical conductivity of the electrical conductive
adhesive wcreases because the electrical conducting particles within the
adhesive arg brought closer to one another,

8043] Although the mvention has heen described with certain detail
through the preceding speeific embodiments, this detail is for the primary
purpose of illustration. Many variations and modifications can be made by
one skilled in the art without departing from the spirit and scope of the

mvention as described i the following claims.
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What s ¢lavned 15

L. A compressible grounding pad with two conductor layers
separated by a compressible foam layer, the pad comprising:

(A} A firstconductor laver having oppesing fust (top)and second
{boitom) facial surfaces;

(B) A first adhesive fayer having opposing’ first (top) and secomd
{bottom) facial surfaces, thetop facial surfuce of the first adhesive layer in
direct contact-with a part of the bottom [actal surface of the first conductor
{ayer, the first conductor layer extending boyond the first adhesive faver;

(€} A foam layer having oppoesing first {top} and sccond {bottom)
facial surfaces, the top facial surface of the foam layer in direct contact
with the bottony facial surface of the first adhesive layer;

(D) A sccond adhestve fayver-having-opposing first-(top) snd second
thottom)} favial surfaces, the top tacial surface of the second adhesive layer
in direct contact with the bottom facial surface of the foam layer;

(E} A second conductor layer having opposing [irst (top) and
second (bottom) facial strfaces, a part of the top facial surface of the
sccond conductor fayer in dircet contact with the bottom facial surface of
the second adhesive laver; the second conductor layer extending bevond
the second adhesive layer such that a part of the top facial surface of the
second conductor layer joins with a part of the bottom facial surface of the
first conductor layer;

(F} An eclectrically conductive third adhesive layer having
opposing first {top) and sceond {botiom) facial surfaces, the top facial
surface of the third adhesive laver in direct contact with the botiom faciat
surface of the second copductor laver; and

(G} An optional release liner having opposing first {top) and
second (bottom) facial surfaces, the top facial surface of the refease liner in

direct contact with the bottom facial surface of the third adhesive laver.
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2. The grounding pad of Claim 1 in which cach of the first and

sccend conductor layers comprises at least one of copper and aluminum.

3. The grounding pad of Claim 2 in which each of the adhesive

layers comprises a pressure sensitive adhesive.

4, The grounding pad of Claim 3 in which the first and sccond
conductor layers are joined to one another by at feast one of welding,
soldering and adhesive,

5. A compressible grounding pad with one conductor layer and
one compressible. foam layer, the pad comprisiag:

(A) A conducior layer having opposing first {top) and second
(hottom) facial surfaces;

(B} A first adhesive layer having opposing first (top) and sccond
{bottom) facial surfaces, the top facial surface of the first-adhesive layerin
direct contaet with a part of the bottom facial surface of the conductor
layer, the conductor layer extending beyond the first adhesive layer;

{£} A foam layer having opposing first {lop) and second (bottom)
facial surfaces, the top facial surface of the foam laver in direct confacy
with the bottom {acial surface of the first adhesive layer;

(D} An clectrically conductive gecond adhesive layer having
opposing {irst {top} and second (bottom) facial surfaces, a part of the top
facial surface of the second adhestve layer in-divect contact with the bottom
facial surface of the foam layer, the second adhesive layer extending
bevond the foam laver such that a part of the top facial surface of the
second adhesive layer joins with a part of the bottom facial surface of the
conductor Iaver; and

(E) An optional refease lner having opposing first (fop) and
second (bottom) facal surfaces, the top facial surface of the refease liner in

direct contact with the bottom facial surfuce of the second adhesive layer:

93]
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6. The gromding pad of Claim 5 in which cach of the first and

x
i

second conductor layers compriscs at least one of copper and aluminum.

7. The grounding pad of Claim 6 in which each of the adhesive

layers coniprisés & pressure sensitive adhesive.

8. A methed of constricting .a compressible grounding pad with
two conductor layers separated by a compressible foam layer, the method
comprising the steps of;

{A)  Auaching a first conductor layer having opposing first and
sevond facial surfaces to-a compressible foam layer also having oppoesing
first and sécond facial suwrfaces such that (1) the sccond facwal surface of the
first conductor laver is joincd te the first facial surface of the foam layer,
and (2) the first conductor Jayer extends beyond the foam layer to form an

extended section of the first conductor layer that is not joined to the foamn

{(By Auaching a second conductor layer having opposing first and
second facial surfaces to the compressible foam layer such that (1) the first
facial surface of the sccond conductor layer is joined to the second facial
swrface of the foam layer, and (2) the second conductor layer extends
beyvond the foarms layer to formean extended seotion of the second conductor
layer that is not jeined to the foam layer; and

(€Y Joining the second facial surface of the extended section of the
first conductor layer with the first facial surface of the extended section of

the second conductor layer.

g, The mathod of Claim: § in which the first conductor and second

conductor layers are attached to the foam with an adhesive,

LG The method of Claim 9 in which the first and second
conductors are joined to one another by one of welding, soldering and the

use of an adhesive.
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i1, A method of constructmg a compressible grounding pad with
one conductor layer amd one compressible feam fayer, the methed
comprising the sfeps of

(A} Attaching a conductor fayer having opposing first and second
factal surfaces to a compressible foam fayer also having opposing first and
scoond facial swrfaces such that (1) the second facial surfuce of the
gonductor laver is joined fo-the first facial surface of the lbam layer, and
(2) the conductor layer extends beyond the foam {ayer to form an extended
section of the conductor layer that is notjeined to the foam layer;

(B} Awtaching an clectrically conductive adhesive layer having
opposing Tust and second facial surfaces to the compressible foam layer
such that {1) the first facial surface of the clectrically conductive adhesive
fayer is joined to the sccond facial surface of the foam layer, and {2} the
conductive layer extends bevond the foam layer to form an extended
section of the conductive-layer that is not joined to the foam layer; and

(C) Joining the second facial surfage ofthe extended section of the
conductor layer with the first facial surface of the extended scction of the

clectrically conductive adhesive layer,

12, The method of Claim i1 in which the conducter layer is

attached to the loam laver with an adhesive,

13, The method of Claim 12 in which all of the adhesives are

pressure sensitive adhesives,

4. An elvetronic apparatus comprising the grounding pad of any

of Claims 1-7.

|

-phone, caleulator or instant messaging device.

A

The clectronic apparatus of Claim 14 in the form of a cell
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ABSTRACT

Compressible grounding pads with two conductor layers separated
by a compressible foam layer comprise:

{A} A first conductor layer, ¢.g., copper foil;

{B) A first achesive layer in divect contact with a part of the firdt
conductor fayer, the first conductor layer cxtending beyond the first
adhesive layer;.

{C) A foam laver in direct contact with one facial side of the first
adhesive layer;

(BY A second adhesive laver in direet contact with the opposite
facial side-of foam layer;

{I) A second conductor layer, eg., copper foil,-in direct contact
with the sccond adhesive layer, the second conductor laver exiending
bevond the second adhesive layer such that the second conductor fayer
joins with the first conductor layer;

¥y An elecmically conductive third adhesive layver in direct contact
with the facial surface opposite the facial surface that is indirest contact
with the second conductor layer; and

(3) An optiopal release hmer in dircet contact with the thivd

adhesive layer.
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