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sources of STATIC DISSIPATIVE LABE

BACKGROUND OF THE INVENTION

This invention relates to labels. In one aspect, the invention relates to labels suitable
for application to electronic components, e.g. an integrated circuit chip or a printed circuit
board, while in another aspect, the invention relates to labels designed to dissipate static
electricity that may be harmful to the electronic component. In yet another aspect, the
invention relates to laminated labels comprising a backing film, a primer layer and a pressure-

sensitive adhesive layer.

Static dissipation is important for electronic components which are vulnerable to
damage from very low voltage (e.g. 50 V) discharges. For example, computer board
assemblies contain many static sensitive integrated circuit chips which bear barcode labels that
are used for tracking and identification of the boards. These labels are potential sources of
static electricity.

Static electricity is generated during application and removal of a label by a
‘phenomenon known as triboelectric charging. Whenever two insulative surfaces rub against
one another or are separated from each other, a charge imbalance is generated on each of the
surfaces. Since the surfaces are insulative, these charges are not dissipated and thus build to
an eventual discharge (which usually appears as a spark). These discharges can destroy the
gate oxide layers inside of an integrated chip, thus rendering it useless. Even low voltage

discharges which do not generate a visible spark can destroy a modern integrated circuit.
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static electricity. Static electricity is generated during application and
renoval of a | abel by a phenonenon known as triboel ectric charging.
Whenever two insul ative surfaces rub agai nst one anot her or are separated
fromeach other, a charge inbalance is generated on each of the surfaces.
Since the surfaces are insulative, these charges are not dissipated and

thus build to amhewgpital dbelirRhay §eusevior etéc&&ualcbmpaﬂéaﬁ%&ng%eél aAgkifty film
These di scharges can_destroy the gate oxide layers inside of an integrated

chip, thus ope&deof wgichs ceatedewish anwessureosensitive adkesitiesuidzthg othenkide of axhictois
generate a  Yish Rt §%H§abqg'?o&%§tt. r %eapr%cdl%ts%néi WELIRLST HE e Label % the
electronic part while the printable topcoat carries tracking and identifying information about
the part. The label is typically provided with a silicone or other suitable liner to protect the

pressure-sensitive adhesive until the label is ready for application to the part.

All of the materials from which the label is built are generally insulative or
nonconductive in nature. Static electricity is generated at the time the label is peeled from
the liner before application to the electronic part, and these charges can exceed hundreds of
thousands of volts. During the peeling operation, a danger exists that these charges will
discharge and damage the part in the vicinity at which the label is applied. The repositioning
or removal of the label is a second triboelectric charging event that also carries the danger of
discharge.

To avoid or reduce the risk of these triboelectric charging events, preferably the label
is constructed from conductive materials. However since only the adhesive is involved in the

peeling process, only the adhesive stores the charge. If the adhesive is conductive, the charge
can be dissipated harmlessly.

The standard method of imparting conductivity to an insulative adhesive is to
incorporate conductive particles into the adhesive to a loading sufficient to give particle-to-
particle contact. However, this is typically accomplished at the cost of adhesiveness loss, i.e.

at such conductive particle loadings, the stickiness of the adhesive is compromised.
SUMMARY OF THE INVENTION
According to this invention, a static dissipative label consists essentially of:

A. A polyester or polyimide backing film having opposing first and second

surfaces, the first surface adapted to carry printed information;
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The typical label currently in use for el ectronic conponents conprises a
backing filmone side of which is coated wth a pressure-sensitive adhesive
and the other side of which is coated with a printable topcoat. The
pressure-sensitive adhesive affixes the | abel to the electronic part while
the printable topcoat carries tracking and identifying information about
the part. The label is typically provided with a silicone or other suitable
liner to protect the pressure-sensitive adhesive until the I|abel is ready

for applicationBto tAepmmet laybt havihg tdpposing Sirstoaml Second whfsdes| tie fisbel is
built are generally insulative or nonconductive in nature. Static

electricity is generwurface of the peimer layer heintimsts Ct?@%é‘éﬂbﬂlefsﬁmﬂdtwaﬁ ner

before application t C t n exceed
hundr eds of thousandés)f %F%a@l%ﬁétfﬁx&]px n@%%r ‘agéd‘fmggﬁg%éggf‘ ng danger
exists that these charges will discharge and damage the part in the
vicinity at which the [abel is applied. The repositioning or renmoval of the
| abel is a second triboel Betri 4 RISBOXY %P@V%ﬁ‘ﬁf hipdar rg$ig aEX, AL t he danger
of

2. Conductive particles comprising (i) inorganic oxides
coated with a conductive material, or (ii) conductive
polymers, the conductive particles homogeneously

dispersed throughout the binder resin matrix; and

C. A pressure-sensitive adhesive layer containing conductive particles which
extend from a first surface of the adhesive layer to a second surface of the
adhesive layer, and first surface of the adhesive layer in intimate and binding

contact with the second surface of the prinier layer.

The labels of certain embodiments of this invention have surface resistivities in the 10° - 10"
ohms/square range, and they can dissipate any voltage induced during peeling to less than
about 50 V. The conductive particle loading in the adhesive is such that it has little, if any,

appreciable effect on the pressure-sensitive quality of the adhesive.
BRIEF DESCRIPTION OF THE DRAWING

The Figure is a schematic depiction of a cross-section of one embodiment of a label

tape of this invention.
DESCRIPTION OF THE PREFERRED EMBODIMENT
The labels of this invention comprise three basic components, i.e. a backing film, a

primer layer and a pressure-sensitive adhesive. Both the primer layer and pressure-sensitive

adhesive layer comprise two elements. The primer layer comprises a resin matrix in
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di scharge. To avoid or reduce the risk of thesetriboeteetric charging
events, preferably the |abel is construghgdpds &9'&9‘1%" | ve material s.
However since only the adhesive is invol B ' Phg process, only

t he adhesive stores the charge. If the a&%ﬂﬁﬁmﬂ uctive, the charge
can be di ssipated harm essly. The standar arting conductivity

to an insulative adhesive is to incorporate conductive particles into the
adhesive to a |oading sufficient to give particle-to- particle contact.

However, tdynfbihtidny Withatdnduetiveopattitiesieshd@ihel iheSi08 lath RRH}RREEY B8R GRIBedi RS
I .e. at such conductive particle Ioadlngs, the stickiness of the adhesive
i s conpr ondosshinat©owiRyorductiHEPariisIESITI ON According to this invention, a
static dissipative |abel consists essentially of: A A pol yester or

pol yi m de backing fil m having opposing first and second

The backing film is made of a polyimide or polyester polymer. Films made of a
polyimide polymer, i.e. polymers having a -CONHCO- group in the polymer chain, are
preferred in applications in which the label is expected to experience temperatures in excess
of about 150 C. Representative films made of a polyimide polymer include those sold under
the Kapt;m brand by E. 1. Du Pont de Nemours, Co. and under the Upilex brand by Ube Co.
Films made of a polyester polymer, i.e. polymers having a -CORCO- group in the polymer
chain (in which R is any divalent hydrocarbyl or substituted hydrocarbyl radical), are
preferred in applications in which the label is expected to experience temperatures less than
about 150 C. Representative films made of a polyester polymer include those sold under the
Mylar brand by E. 1. Du Pont de Nemours, Co. Both the polyimide and polyester films are
available in various grades and thicknesses. Typically 'the.ﬁlm is between 0.5 and 5,

preferably between 0.75 and 2 mils, in thickness, and it is at least partially transparent.

Optionally, the surface of the backing film not in contact with the conductive primer
layer can carry a coating or topcoat which facilitates the marking of information (e.g.
“barcodes, alphanumeric characters, etc) onto the film, e.g. it is thermal transfer printable.
These topcoats are designed to resist extreme solvent and/or abrasion exposure, and preferably
also demonstrate excellent resistance to harsh fluxing, wave solder environments and print
smearing. Illustrative topcoats include hydroxyl-bearing polyester resins such as Morester
49003 (manufactured and sold by Morton International Co.) crosslinked with an isocyanate,
e.g. N-100 (manufactured and sold by Bayer Co.) and containing a pigment, e.g. titanium
dioxide, for opacity.

The primer layer is composed of a binder resin and dispersed conductive particles at
a loading sufficient to render the primer layer conductive. The binder resin is selected such
that it strongly adheres to the backing film, and it typically has a glass transition temperature
(e.g. typically of at least about 25, preferably of at least about 90 C) such that it can withstand

elevated temperatures (e.g. temperatures in excess of 200 C) without significant softening, i.e.

- —
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surfaces, the first surface adapt ed—{’efarry pr| nt ed |nformat|on 3 B.
A primer |ayer having opposing first gbes, the first surface

of the prinmer layer in intinate cont ond surface of the
backing film the primer |ayer consi st ‘““R y of: 1. A phenoxy
or polyester binder resin matrix, and uctlve particles conprising
(i) inorganic oxides coated with a conductive material, or (ii) conductive

pol ynmers, the conductive particles honogeneously
without oozing from the label. The binder resin also has a good affinity for the conductive

particles such that the particles remain well dispersed within the resin over the life of the
label. Moreover, the binder resin should exhibit good resistance to the chemicals to which
the label may be exposed during the processes in which the electronic component is made or

used.

Phenoxy and polyester resins are the preferred binder resins used in the practice of this
inventior;. Preferred phenoxy resins are the linear copolymers made from bisphenol A and -
epichlorohydrin and which are available from Phenoxy Associates under the brand Phenoxy
PKHH. Preferred polyester resins are those available from Morton International Co. under
the brand Morester, e.g. Morester 49021. The many grades of both of these resins can be

used in the practice of this invention.

The conductive particles which are dispersed within the binder resin are preferably one
or more of the following: (i) metal or metal-coated particles", (ii) carbon or graphite particles,
(iii) inorganic oxide particles with a condﬁctive shell (commonly known as core-shell
electroconductive pigments), and (iv) conductive polymers in either particle or an
interconnected network form (the latter usually achieved when the conductive polymer is
soluble in the binder resin). These particles are further described in U.S.P. 5,441,809 which
is incorporated herein by reference, and they are used in sufficient amounts such that particle-
to-particle contact is made essentially throughout the binder resin thus rendering the resulting
combination (i.e. binder with dispersed conductive particles) conductive. Typically, the
conductive particles comprise at least about 30, preferably at least about 40 and more
preferably at least about 50, weight percent of the combined weight of the binder resin and

conductive particles.

Many metal or metal-coated particles are available for use in this invention. Metal
particles include those of silver, gold, copper, nickel, aluminum, iron and steel, and metal-
coated particles include those in which one or more of these or other metals are coated on a
core material such as carbon, graphite, polymeric or glass spheres or another metal. The

conductive particle for use in a particular binder resin and label application is chosen based

CAWHD\RSL\0437742.01/SG 5 o



di spersed throughout the binder resin_matrix; and C A
pressure-sensitive adhesive |l ayer containing conductive particles which

extend froma first surface of the adiisiShest Has Replaad second surface of
the adhesive layer, and first surface o | ayer in intinmate and
bi ndi ng contact with the second surface | ayer. The | abel s of

certain enbodi nents of this invention have surtace resistivities in the 106
_ 1012 ohns/square range, -and they can dissipate any voltage induced during
peel i ng t Opd £38mb&AST ARG noP theeast 08 wHRCHIME [do¥ 1R ehfirdrR@Hs B tHR dnftfint
adhesive is such that 1t has little, it any, appreciable effect on the

pr essur e- sehsirficgeresjstintityt the gfartidie irapdrtssiovihe pBiRkeEHayE SpFIfEaDION DBasT kibout 10°
DRAW NG The Figure.is a schematic depiction of a cross-section of one
enbodi ment® S/%“Iaf%el tape of this invention.

‘Preferred conductive particles are the core-shell particles in which a nonconductive
core (usually an oxide or mineral particle) carries a thin outer shell of a conductive material.
Examples include the Zelec brand of conductive pigments from E. I. Du Pont de Nemours,
Co. in V‘;hich the core is either a titanium dioxide particle or mica flake and the conductive
outer shell is antimony doped tin oxide. Zelec ECP 3410T (which has a titanium dioxide

core) is a preferred conductive particle.

Polyaniline as available from Monsanto Co. is representative of the conductive

polymers in particle or soluble form that can be used in the practice of this invention.

As a practical matter, the thickness of the primer layer is kept to a minimum, and it
is typically less than about 15, preferably less than about 10 and more preferably less than
about 5, microns (um). The minimum thickness is that which will not compromise its

adhesion to the backing film, and a typical minimum thickness is about 2 pm.

One surface of the primer layer is affixed to one surface of the backing film (the
surface opposing the surface adapted to carry printed information), and the other (opposing)
surface of the primer layer is affixed to the pressure-sensitive adhesive. In effect, the primer

layer is the middle layer of a three-layer laminate.

The adhesive layer is a combination of a pressure-sensitive adhesive and a low-loading
(e.g. typically less than 9, preferably less than abéut 6 and more preferably less than about
3, weight percent based on the combined weight of the pressure-sensitive adhesive and the
particles) of conductive particles. Any conductive particles, including those described with
respect to the primer layer, which are of sufficient average particle size so that a sufficient
number of such particles will bridge the top and bottom face surfaces (i.e. those in contact

with the primer layer and liner (or the electronic component, as the case may be)) of the

e a—
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DESCRI PTI ON OF THE PREFERRED EMBODI MENT..The.-l-abels—oef-this i nvention

conpri se three basic conponents, i.e. a backi ng f| I 1 a, primer |ayer and a
pressure-sensitive adhesive. Both the pressure sensitive
adhesive | ayer conprise two el enents. p“%ﬁﬁm conprises a resin
matrix in 4 conbi nation with conduct and t he adhesive

| ayer conprises an adhesive in conbination with conductive particles. The
backing filmis nade of a polyinde or polyester polyner. Filnms nade of a

pol yi m de B@he&iR! laydr- dfter ROAVERBOSal MHIME &.g. SENH O shakifg Rid. P witheh 9ine3RE so

chain, are
as to impart to the label (the other components of which are constructed as described in this

specification) a surface conductivity of at least about 10° ohms/square can be used in the
practice of this invention. Metallic conductive particles, e.g. nickel as available from
Novamet Co. under the brand Novamet 525, are the preferred conductive particles because
only a very low loading, e.g. less than about 2 weight percent, is required to obtain the
desired surface conductivity, i.e. at least about 10° ohms/square. Other conductive particles,
e.g. core‘-shell, carbon, etc., typically require a higher loading to achieve the same surface

conductivity.

Although both can be used, releasable, as opposed to nonreleasable or permanently
affixing, pressure-sensitive adhesives are the preferred adhesives for use in this invention.
Releasable pressure-sensitive adhesives allow for repositioning of a label after it has been
secured to the surface of an electronic component. Acryhc and rubber-based pressure-
sensitive adhesives are representative of the various types of adhesives that can be used in this
invention but for reasons of temperature stability and high shear strength, the acrylic-based
adhesives are preferred. Gelva 1753 from Monsanto Co. and Polytac 303T from H & N
Chemicals are preferred acrylic-based permanent (i.e. nonreleasable) pressure-sensitive
adhesives. Other examples of permanent adhesives are Gelva 2887 and Aroset 1085 from
Ashland Company. Examples of releasable acrylic adhesives include Polytac 415, 301 and
351 from H & N Chemicals.

The thickness of the pressure-sensitive adhesive layer is typically at least about 15,
preferably at least about 20 and more preferably at least about 25, um and it typically does
not exceed about 75, preferably it does not exceed about 60 and more preferably it does not

exceed about 50, pm.

One embodiment of a label of this invention is further described by reference to the
Figure which depicts a label 1 in cross-section. The label comprises a polymeric backing film
2 coated on one side with a thin conductive primer layer 3 (the conductive particles or

polymer within the primer layer not shown). Pressure-sensitive adhesive 4 is coated on the

it
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preferred in applications in which the | abel is expected to experience
t.enperatures in excess of about 150 C. Representative filnms made of a
pol yi m de pol yner include those sold under the Kapton brand by E. |. Du
Pont de Nenmours, Co. and under the Upilex brand by Ube Co. Filnms nmade of a
pol yester polyner, i.e. polyners having a -CORCO group in the pol yner
chain (in which Ris any dival ent hydrocarbyl or substituted hydrocarbyl
radical), are preferred in applications in which the |abel is expected to

exper i enceothefgide A Woh8udtivs prinkkd Napdd B tand isgerseBopitiiaahé atthestvel drk rondRtive Of
a pol yester polymer_ include those sold under the Myl ar ‘brand by E.
v

| . Du
Pont de Nep#sticles 5.cEondustive particlesod ridgeder spam throhgight errdepth akadhesive dasuch thas

' ' ] . i cal. i i s ,
e ar abl y U8, s, A0 Cotdlef BATEES frok ek efb 8 b cofflciivE Prlficlable 3. e
partial ly burfaensf #idking Bilin 20ghdsite pritferslaydrad eptidnallpds bastkd Rgthfd hiatenial (o

contact with the conductive prinmer |ayer can carry a coating or topcoat
whi ch faci shora gt facilitaes the Pointing ion pierinpating ©f gnformation onto that surface of the

label.

'I:he labels of this invention are constructed and used in the same manner as known
laminated labels. Conductive particles are dispersed into the conductive primer and the
pressure-sensitive adhesive in any convenient manner to obtain a relatively homogeneous
dispersion, and the conductive primer layer is then applied to a surface of the backing film
(and if one surface of the bécking film carries a coating to facilitate the printing of
information onto the film, then opposite that surface) and once applied, the pressure-sensitive
adhesive is applied to the exposed side of the primer layer in any convenient manner, e.g.
spraying, dipping, roll coating, etc. The completed labels al;e then stored in any conventional
manner, e.g. on silicone-coated liners with the exposed face of the pressure-sensitive adhesive
layer in contact with the silicone-coated liner. The labels can be imprinted with the desired
tracking and identifying information at any convenient ﬁme, e.g. prior to, during or after
storage (i.e. at the time of use). For use, the labels are simply removed from the storage sheet
and applied to the part either by hand or by machine.

The following example is illustrative of one specific embodiment of this invention.

Unless otherwise noted, all parts and percentages are by weight.
SPECIFIC EMBODIMENT

A label with a three layer design is constructed from the following materials:

o
Has Been Reﬁaced
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barcodes, al phanuneric characters, etc) onto the film e.g. it is thernal
transfer printable. These topcoats are mhganaﬁhﬁemll lacedt extrene sol vent
and/ or abrasi on exposure, and prefera Iy te excel | ent

resi stance to harsh fluxing, wave sold nd print snearing.
Illustrative topcoats include hydroxyl - b yes er re5|ns such as
Morester 49003 (manufactured and sold by I\/brton I nt ernati onal

crosslinked with an isocyanate, e.g. N-100 (manufactured and soI d by Bayer
Co.) and containing a pignent, e.g. titaniumdioxide, for opacity. The
priner layer is conposed of a binder resin and dispersed conductive
particles at a | ﬁdﬁ}'@ﬂ sufficient CQ %geﬂ(ﬁ\f;t he pri rrerAMd@NTconduct I ve.
The bi nder resi n=s=S%¥l| ected such rongly adhe™es—to t he backi ng
film and it typically has a glass transition tenperature (e.g. typically
of at 'eaStBa@lHﬁgtFéﬁ? preferal;@bz&{pgltylrhﬁ@s@ about 90 C) such that it can

w t hst and el eva t enper at ur i) tenperatures in excess of 200 C

wi t hout significant softening, 17 e.
Conductive Primer Phenoxy Resin 33.33 parts
Zelec ECP 3410T 66.67 parts
Conductive Pigment
Primer Coat Weight 2.28 Ib/ream
Pressure-Sensitive Gelva 1753 306.25 parts
Adhesive
Novamet 525 Nickel 2.00 parts
Pigment

Adhesive Coat Weight Y 28.05 Ib/ream

The primer solution is made by dissolving the phenoxy resin in a suitable solvent; e.g.
cyclohexanone, at room temperature and slowly adding the pigment while the solution is
agitated with a Cowles™ blade mixer. The adhesive solution is made by dispersing 2 percent
by weight of Nickel 525 in Gelva 1753 while under agitation. '

The primer coating is applied to the backing film by either gravure cylinder or
wirewound rod. The primed film then passes through a series of drying ovens after which
the film is rolled and ready for receiving the adhesive coating. .

The adhesive coating is applied either by slot-die or reverse roll coating. The adhesive
is applied to the primer surface after which the film is passed through a series of drying ovens
at the end of which a silicone release liner paper is laminated to it. The adhesive coated film

is finally slit to the appropriate size and then converted into small labels by rotary die cutting.

CAWHD\RSL\0437742.01/SG 9



5 w‘t hout oozing fromthe |abel. The binder resin also has a good affinity
for the conductive particles such that the particles remain well dispersed
within the resin over the life of the |abel. Mreover, the binder resin
shoul d exhi bit good resistance to the chemcals to which the | abel nmay be
exposed during the processes in which the electronic conponent is made or
used. Phenoxy and pol yester resins are the preferred binder resins used in
the practice of this invention. Preferred phenoxy resins are the |inear

avai | bl 11 om RRG e Red ety & B8 ol <r if IR BF Cultb & Ainch st
and placing the sheet face down onto the probe of a Hewlett Packard 16008A Resistivity Cell
connected to a Hewlett Packard 4329A High Resistance Meter. After closing the cell chamber
and letting the film charge to 100 V, the resistivity of the pressure sensitive adhesive is
measured in a similar manner after removing the release liner. The measured value is 1.04

x 10® ohms/square.

The triboelectric voltage generated during peeling of the label from the liner is
measured by removing the release liner and placing the pressure sensitive adhesive side of the
label approximately one inch from the charge probe of a 3M 711 Charge Analyzer. The

measurement is taken immediately, and it is 10 V.
Although the invention has been described in considerable detail through the preceding
example, this detail is for the purpose of illustration only. Many variations and modifications

can be made by one skilled in the art without departing from the spirit and scope of the

invention as described in the appended claims.

Thfs
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PKHH. Preferred pol yester resins are those available from Mrton
International Co. under the brand Mrester, e.g. Mrester 49021. The many
grades of both of these resins can be used in the practice of this

i nventi on. ThepggggchLvefpa’TTETés which are d|sperééd‘mrT+WTr+ﬁe~b+ﬂder

resin are preférably one of the fol |l ow ng: (Jn)l ee

met al - coat ed par %&m\! on or graphite partl ‘?"ganl C
oxi de particles m““ etive shell (comonly kno

el ectroconducti ve*pi ‘gmsnt s), and (iv) conductive poly

particle or an interconnected network form (the latter usual I y ach| eved
when the conductive polyner is soluble in the binder resin). These
particles are further described in U SCE. §{§441, 809 which is incorporated
herein by reference, and they are used AIMX fi ci ent anmounts such t hat
particle- to-particle contact is nmade essentially throughout the binder
resin thus rendering the resulting conbination (i.e. binder with di spersed
conduct i vel.par t Acitai) dissipativre labeb conbjsping akssepfialiyh of:

A. A polyester or polyimide backing film having opposing first and second
surfaces, the first surface adapted to carry printed information;

B. A primer layer having opposing first and second surfaces, the first surface of
the primer layer in intimate contact with the second surface of the backing

film, the primer layer consisting essentially of:
1. A phenoxy or polyester binder resiq matrix, and

2. Conductive particles comprising (i) inorganic oxides coated
with a conductive material, or (ii) conductive polymers, the
conductive particles homogeneously dispersed throughout the

binder resin matrix; and

C. A pressure-sensitive adhesive layer containing conductive particles which
extend from a first surface of the adhesive layer to a second surface of the
adhesive layer, and first surface of the adhesive layer in intimate and binding

contact with the second surface of the primer layer.

2. The label of Claim 1 in which the backing film is between about 0.5 and about 5 mils
in thickness.

3. The label of Claim 1 or 2 in which the conductive particles of the primer layer
comprise at least about 30 weight percent of the combined weight of the binder resin matrix

and conductive particles of the primer layer.
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conductive particles conprise at |east about 30, preferably at |east about
A0 and nore preferm 50, weight percent of the conbined
wei ght of the bi nd nd conductive particles. Many netal or

net al - coated parti HP’ ﬁ’j!ﬁm for use in this invention. Metal
particles include tHose Fol d, copper, nickel, alumnum iron and
steel, and netal - coated partlcl e$ incl ude those in whi ch one or nore of
these or other netals are coated on a core material such as carbon,

graphite, polyneric or glass spheres or another metal. The conductive

particle for use in a particular binder resin and | abel application is
chosen baded Thg label of any one of Claims 1 to 3 in which the conductive particles of the primer

layer are inorganic oxide particles carrying a conductive shell.

5. The label of any one of Claims 1 to 4 in which the primer layer is between about 2

and about 15 microns in thickness.

6. The label of any one of Claims 1 to 5 in which the pressure-sensitive adhesive is a

releasable pressure-sensitive adhesive.

7. The label of any one of Claims 1 to 6 in which the pressure-sensitive adhesive is a

nonreleasable pressure-sensitive adhesive.

8. The label of any one of Claims 1 to 7 in which the conductive particles of the

pressure-sensitive adhesive layer are metal particles.

9. The label of Claim 8 in which the metal particles are nickel particles.

10.  The label of Claim 8 or 9 in which the metal particles comprise less than about 9
weight percent of the combined weight of the metal particles and pressure-sensitive adhesive

of the adhesive layer.

11.  The label of any one of Claims 1 to 10 in which the pressure-sensitive adhesive layer

is between about 15 and 75 microns in thickness.
12. A process for making a static dissipative label comprising:

A. Providing a polyester or polyimide backing film having opposing first

and second surfaces;

———

—
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on a number of factors not_the least—of-which are cost, |oading
requirements and the ampunt of surface resistivity the particle inparts to

the priner |ayer (preferabuilm “Mjl lml 106 ohns/square). Preferred
conductive particles are t icles in which a nonconductive
core (usually an oxi de or ‘m her%l partlcle) carries a thin outer shell of a

conductive material. Exanples include the Zelec brand of conductive
pignents fromE. |. Du Pont de Nenoburs, Co. in which the core is either a

titani um di oxi de pamg.icl %@Wiﬂg @E)riﬂlak@ Rededond saPEAEY 6f tecoaeking filfhe forms
antinmony doped tin oxide CP 3410T (which has a titani um di oxide

core) is a preferred conduptimes lpgen 1mimunat@|c9auacu imith the sgoend awifacef ofothe -
Monsanto Co. is representatij.ve conductive rtlcl e or
sol uble formthat can be PASSHE |fﬁmth§ e e %qm{)ﬁpé efsﬁ{}'éﬂ& n.

practical matter, the thickness of the priner |layer is kept to a mn| mim
and it
1. A phenoxy or polyester binder resin matrix and

2. Conductive particles comprising (i) inorganic oxides
coated with a conductive material or (ii) conductive
polymers, the conductive particles homogeneously

dispersed throughout the binder resin matrix; and

C. Applying a pressure-sensitive adhesive containing conductive particles
to the primer layer formed in step B to form a pressure-sensitive
adhesive layer having a first surface and a second surface, the first
surface of the adhesive layer in 1ntunate and binding contact with the
primer layer and the conductive particles extending from the first
surface of the adhesive layer to the second surface of the adhesive

léyer.

13.  The process according to Claim 12 in which the pressure-sensitix}e adhesive is applied
according to step C to a thickness sufficient to make a pressure-sensitive adhesive layer

having a thickness in the range from about 15 to about 75 microns.

14.  The process according to Claim 12 or 13 in which the conductive particles 6f the
~ pressure-sensitive adhesive used in step C are metal and comprise less than 9 wt. % of the

combined weight of the conductive particles and adhesive of the pressure-sensitive adhesive.

-
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i's typlcally | ess than about 15, preferably |ess than about 10 and nore -
preferably | ess than about 5, microns ([err]m. The minimmthickness is
that which will not conprom se its adhesion to the backing film and a-
typical mininmumthickness is about 2 [err]m One surface of the priner

| ayer is affixed to one surface of the backing film (the surface opposing
the surface adapted to carry printed information), and the other (opposing)

surface of the prinmer |ayer i SAgSfri_Z. %'gg: ?Pﬁiﬁ%@@ﬁgﬁﬁ sensitive adhesive.
In effect, the prinmer layer is ree-layer |am nate.
The adhesive layer is a conbination of a pressure-sensitive adhesive and a
| ow-1 o0ading (e.g. t abI S and

nore preferably Iesglmi‘ﬁgi%gl%%&g?a%%lg tbp({pg'i&g%n résseeaopsol}tk?{: 'algcjgﬁn%'l'd%ed

wei ght of the wa@@mﬁlmMmmcau&ume\mmmdhythwhphnnmmymnﬁtedmduct| ve
particles. Any ncl.udi des r| bed with respect
to the prinmer pgéége]?y&\%\%l argell’%k?sm c?lngﬁf T%\/re?@sg@hﬁsé‘f' M &8 e 5o t hat

a sufficient conductive pamcles, e.g. metals, and the conductive particles in the adhesive layer are -
arranged such that they span the thickness of the layer.

// |

as Been RCP‘la‘:ed
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nunber of such particles will bridge the top and bottom face surfaces (i.e.
those in contact with the priner layer and liner (or the el ectronic
conponent, as the case may be)) of the 7 adhesive | ayer after
conventional blending (e.g. stirring, shaking, etc.) with the adhesive so
as to inpart to the | abel (the other conponents of which are constructed as
described in this specification) a surface conductivity of at |east about
106 ohns/square can be used in the practice of this invention. Metallic
conductive particles, e.g. nickel as avail able from Novanet Co. under the
brand Novanet 525, are the preferred conductive particles because only a
very | ow |l oading, e.g. |less than about 2 weight percent, is required to
obtain the
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desi+-ed surface conductivity, i.e. at |east about 106 ohms/square O her jpg ¢
c@nductive particles, e.g. core-shell, carbon, €TC. REW,RCE . EARETS € &BG

hi gher | oadi ng o achi-eve—t o surface cond Cﬁ’ﬁb V2 N 1bet Ba 0
‘be used, rel ea‘REPEACEMB&hpbsEE" neg aiﬂ'fbx i

A
{1 o nonrel easabl d
pressur e-sensi i duneSI VES alejthe prefbrred ad ‘Isg
i nvention. Rel qaga ﬁ RYr e sensi tive “adhesi \/e r
t~ Ras §

| .
of a | abel aftgr | een S<E01red to the surf»a m’&ﬁ el Be& Ohi’ pageﬁg;....
conponent. Acr Wyl il aged pressure- sdn3|t|ve adhesi ves arfg !l'qq
representative jof the various types of adhesives {IMFE QR RERCEIPTG.i.aéhhs

i nvention but f'er—reasons of tenperature stability and high shear strength,
the acrylic-based adhesives are preferred. Gelva 1753 from Monsanto Co. and

Pol ytac 303T fromH & N Chem Cﬁ'i Gbﬁrs‘ﬂ’ ﬁ% E&B&hc based per nmanent
es

(i.e. nonrel easabl e) pressure-sensitive ad esiv er exanpl es of
per manent adhesives are Gelva 2887 and Aroset 1085 from

BACKGROUND OF THE INVENTION

This invention relates to labels. In one aspect, the invention relates to labels suitable
for application to electronic components, e.g. an integrated circuit chip or a printed circuit
board, while in another aspect, the invention relates to labels designed to dissipate static
electricity that may be harmful to the electronic component. In yet another aspect, the

invention relates to laminated labels comprising a backing ﬁlm, a primer layer and a pressure-
sensitive adhesive layer.

Static dissipation is important for electronic components which are vulnerable to
damage from very low voltage (e.g. 50 V) ‘discharges. For example, computer board
assemblies contain many static sensitive integratéd circuit chips which bear barcode labels that
are used for tracking and identification of the boards. These labels are potential sources of
static electricity.

Static electricity is generated during application and removal of a label by a
phenomenon known as triboelectric charging. Whenever two insulative surfaces rub against
one another or are separated from each other, a charge imbalance is generated on each of the
surfaces. Sincé the surfaces are insulative, these charges are not dissipated and thus build to
an eventual discharge (which usually appears as a spark). These discharges can destroy the
gate oxide layers inside of an integrated chip, thus rendering it useless. Even low voltage

discharges which do not generate a visible spark can destroy a modern integrated circuit.



Ashl and Conpany. Exanples of rel easable acrylic adhesives include Polytac
415, 301 and 351 fromH & N Chem cals. The thicknes -
pressure-sensitive adhesive layer is typically at MLAM’EENE&QET
preferably-at | east about 20 and nore preferably at} lleast about 25, [ferr]m
and it typically does not exceed about 723, preferallyl i@Q5d%N 99 ¢xdeed
about 60 and nore preferably it does not exceed abdut| 50, [err]m On
enbodi ment of a label of this invention is further [descritedby-refeqjence
to the Figure which depicts a label 1 in cross-sectfion. The |abel co rises
a polyneric backing film2 coated on one side with a thin conductive priner
| ayer 3 (the CW]@E E‘Sﬂc'ﬁin’ |
shown). Pressure-s lgiM? ?l{/ég hgl ve ?se)ég@g?wg[)&hg?%&?c“ﬁﬁgab%laﬁg tith
one side of which is coated with a pressure-sensitive adhesive and the other side of which is

coated with a printable topcoat. The pressure-sensitive adhesive affixes the label to the
electronic part while the printable topcoat carries tracking and identifying information about
the part. The label is typically provided with a silicone or other suitable liner to protect the

pressure-sensitive adhesive until the label is ready for application to the part.

All of the materials from which the label is built are generally insulative or
nonconductive in nature. Static electricity is generated at the time the label is peeled from
the liner before application to the electronic part, and these charges can exceed hundreds of
thousands of volts. During the peeling operation, a danger exists that these charges will
discharge and damage the part in the vicinity at which the label is applied. The repositioning’
or removal of the label is a second triboelectric charging event that also carries the danger of
discharge.

To avoid or reduce the risk of these triboelectric charging events, preferably the label
is constructed from conductive materials. However since only the adhesive is involved in the
peeling process, only the adhesive stores the cha;;ge. If the adhesive is conductive, the charge
can be dissipated harmlessly.

The standard method of imparting conductivity to an insulative adhesive is to
incorporate conductive particles into the adhesive to a loading sufficient to give particle-to-
particle contact. However, this is typically accomplished at the cost of adhesiveness loss, i.e.

at such conducti:ve particle loadings, the stickiness of the adhesive is compromised.
SUMMARY OF THE INVENTION
According to this invention, a static dissipative label consists essentially of:

A. A polyester or polyimide backing film having opposing first and second
surfaces, the first surface adapted to carry printed information;



8 other side of conductive priner |ayer 3, and dispersed within the
adhesi ve are conductive particles 5. Conductive pafpirp! | g r span
the height or depth of adhesive 4 such that they sa@@ﬁiﬁﬁg s ﬁ'w;re]

bri dges frem open surface 6 to conductive prinmer |pyper % Tna?surface of
backing film 2 opposite primer |ayer 3 ogtionally }s B2 AN 4 daterial
(not shown) that facilitates the printing or other|ijparting of irfdqrmation
onto that surface of the label. The | abels of this]invention are
constructed and used in the sane manner as known |k#-Rated.labels |
Conductive particles are dispersed into the conductive priner and the
pressure-sensitigve a -' | . 0 ' RAD <N atively
honogeneous di spge{rsi %,ﬁ%‘% l%%éq{%hngu%\giggﬁﬁsner ?%9%? sigga‘?érsl'er?ﬁag%:ti-ed to
a surface of the baclsiurfgefof it primer layer in intimate contact with the second surface

of the backing film, the primer layer consisting essentially of:
1. A phenoxy or polyester binder resin matrix, and

2. Conductive particles comprising (i) inorganic oxides
coated with a conductive material, or (ii) conductive
polymers, the conductive particles homogeneously

dispersed throughout the binder resin matrix; and

C. A pressure-sensitive adhesive layer containing conductive particles which
extend from a first surface of the adhesive layer to a second surface of the
adhesive layer, and first surface of the adhesive layer in intimate and binding

contact with the second surface of the primer layer.

The labels of certain embodiments of this invention have surface resistivities in the 10% - 10"
- .ohms/square range, and they can dissipate any voltage induced during peeling to less than
about 50 V. The conductive particle loading in the adhesive is such that it has little, if any,

appreciable effect on the pressure-sensitive quality of the adhesive.
BRIEF DESCRIPTION OF THE DRAWING

The Figure is a schematic depiction of a cross-section of one embodiment of a label
tape of this invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

The labels of this invention comprise three basic components, i.e. a backing film, a
primer layer and a pressure-sensitive adhesive. Both the primer layer and pressure-sensitive

adhesive layer comprise two elements. The primer layer comprises a resin matrix in



&

(and if one surface of the backing filmcarries a coatlng to facilitate the
printing of information onto the film then opposi] .

applied, the pressure-sensitive adhesive is appli dalié i
the priner-layer in any conveni ent manner, e.dg. sprcylng, dlpplng,
coatjing, etc. The conpleted |abels are then storeq ifn gg)umqgg?ntlo al
manner, e.g. on silicone-coated liners with the ejpdsed face
pressure-sensitive adhesive |layer in contact with |t hre—st+eore—coat ¢d
liner. The | abels can be inprinted with the desirg¢d tracking and
I denti fying infornation at any convenient time, e.g. prror 1o, UUIiﬂg or
after storage (i.e. at the tine of use). For use, the labels are sjnp

removed f rmmbmetm orithgeonsluctine particlap pindether ashesiue Jayer comprisss #y aﬁhﬁ#aleom by
machi ne. The_f.ol.l ow X | ustrative of one specific enbodi nent
of this |n%%WWW@ﬁ?n qﬁgggﬁpPHePaﬁgggnoted all parts and percentages are by
wei ght. SPECI FI C EMBODI MENT

The backing film is made of a polyimide or polyester polymer. Films made of a
polyimide polymer, i.e. polymers having a -CONHCO- group in the polymer chain, are
preferred in applications in which the label is expected to experience temperatures in excess
of about 150 C. Representative films made of a polyimide polymer include those sold under
the Kapton brand by E. I. Du Pont de Nemours, Co. and under the Upilex brand by Ube Co.
Films made of a polyester polymer, i.e. polymers having a ~CORCO- group in the polymer
chain (in which R is any divalent hydrocarby! or substituted hydrocarbyl radical), are
preferred in applications in which the label is expected to experience temperatures less than
about 150 C. Representative films made of a polyester polymer include those sold under the
Mylar brand by E. 1. Du Pont de Nemours, Co. Both the polyimide and polyester films are
available in various grades and thicknesses. Typically the film is between 0.5 and 5,
preferably between 0.75 and 2 mils, in thickness, and it is at least partially transparent.

Optionally, the surface of the backing film not in contact with the conductive primer
layer can carry a coating or topcoat which 'facilitates the marking of information (e.g.
barcodes, alphanumeric characters, etc) onto the film, e.g. it is thermal transfer printable.
These topcoats are designed to resist extreme solvent and/or abrasion exposure, and preferably
also demonstrate excellent resistance to harsh fluxing, wave solder environments and print
smearing. [llustrative topcoats include hydroxyl-bearing polyester resins such as Morester
49003 (manufactured and sold by Morton International Co.) crosslinked with an isocyanate,
e.g. N-100 (ma.tn'xfactured and sold by Bayer Co.) and containing a pigment, e.g. titanium
dioxide, for opacity.

The primer layer is composed of a binder resin and dispersed conductive particles at
a loading sufficient to render the primer layer conductive. The binder resin is selected such
that it strongly adheres to the backing film, and it typically has a glass transition temperature
(e.g. typically of at least about 25, preferably of at least about 90 C) such that it can withstand

elevated temperatures (e.g. temperatures in excess of 200 C) without significant softening, i.e.
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A label with a three |ayer de5|gn is constructed fromthe follow ng

material s: . LAYER COVPONENT AMOUNT Backi ng
Film Kapton Polyimde (2 ml) Conductiv noxy
Resin . 33.33 parts Zel ec ECP 3410T WLA@MENT N :ig7 parts
Conductive Pignent Primer Coat Weight 5 2.p8l | b/ ream
Pressure-Sensitive Gel va 1753 - BEJAN 1938 t S

without oozing from the label. The binder resin also has a good affinity for the conductive
particles such that the particles remain well dispersed within the resin over the life of the
label. Moreover, the binder resin should exhibit good resistance to the chemicals to which
the label may be exposed during the processes in which the electronic component is made or

used.

Phenoxy and polyester resins are the preferred binder resins used in the practice of this
invention. Preferred phenoxy resins are the linear copolymers made from bisphenol A and
epichlorohydrin and which are available from Phenoxy Associates under the brand Phenoxy
PKHH. Preferred polyester resins are those available from Morton International Co. under
the brand Morester, e.g. Morester 49021. The many grades of both of these resins can be

used in the practice of this invention.

“The conductive particles which are dispersed within the binder resin are preferably one
or more of the following: (i) metal or metal-coated particles, (ii) carbon or graphite particles,
(iii) inorganié oxide particles with a conductive shell (commonly known as core-shell
electroconductive pigments), and (iv) conductive polymers in either particle or an
interconnected network form (the latter usualiy achieved when the conductive polymer is
soluble in the binder resin). These particles are further described in U.S.P. 5,441,809 which
is incorporated herein by reference, and they are used in sufficient amounts such that parﬁcle—
to-particle contact is made essentially throughout the binder resin thus rendering the resulting
combination (i.e. binder with dispersed conductive particles) conductive. Typicé.lly, the
conductive particles comprise at least about 30, preferably at least about 40 and more

preferably at least about 50, weight percent of the combined weight of the binder resin and
conductive particles.

Many metal or metal-coated particles are available for use in this invention. Metal
particles include those of silver, gold, copper, nickel, aluminum, iron and steel, and metal-
coated particles include those in which one or more of these or other metals are coated on a

- core material such as carbon, graphite, polymeric or glass spheres or anothef_ metal. The

conductive particle for use in a particular binder resin and label application is chosen based



Adhesi ve Novanet 525 Ni ckel 2.00 parts Pignent Adhesive Coat
Vi ght , 28.05 I b/ream The prinmer solution is nmade by dissolving the
phenoxy resin in a suitable solvent, e.g. cycloh o ]
tenperature and slowly adding the pignent while tREPBR EWSHEET t at ed
with a Cowl es[err] blade mxer. The adhe§ive sol t|on |m by dlspersi ng
2 percent by weight of N ckel 525 in Gelva 1753 g@&lt tlon. The
prinmer coating is applied to the backing film by elther gravure i nder or
wi rewound rod. The prined filmthen passes throudgh a series of dry| ng ovens
after which the filmis rolled and ready for receiw '

coating. %e i geggoxgac?&?%ﬂ%e asPBPIvhicH afd LR 1088ing rQiRn R anki GHE hiBudtO! |

coat i ng. e a
of surface resistivity the particle imparts to the primer layer (preferably at least about 10°

ohms/square).

Preferred conductive particles are the core-shell particles in which a nonconductive
core (usually an oxide or mineral particle) carries a thin outer shell of a conductive material.
Examples include the Zelec brand of conductive pigments from E. I. Du Pont de Nemours,

~ Co. in which the core is either a titanium dioxide particle or mica flake and the conductive
outer shell is antimony doped tin oxide. Zelec ECP 3410T (which has a titanium dioxide

core) is a preferred conductive particle.

Polyaniline as available from Monsanto Co. is representative of the conductive

polymers in particle or soluble form that can be used in the practice of this invention.

As a practical matter, the thickness of the primer layer is kept to a minimum, and it
is typically less than about 15, preferably less than about 10 and more preferably less than
about 5, microns (pm). The minimum thickness is that which will not compromise its

adhesion to the backing film, and a typical minimum thickness is about 2 pm.

One surface of the primer layer is affixed to one surface of the backing film (the
surface opposing the surface adapted to carry printed information), and the other (opposing)
surface of the primer layer is affixed to the pressure-sensitive adhesive. In effect, the primer

layer is the middle layer of a three-layer laminate.

The adhesive layer is a combination of a pressure-sensitive adhesive and a low-loading
(e.g. typically less.than 9, preferably less than about 6 and more preferably less than about
3, weight percent based on the combined weight of the pressure-sensitive adhesive and the
particles) of conductive particles. Any conductive particles, including those described with
respect to the primer layer, which are of sufficient average particle size so that a sufficient
number of such particles will bridge the top and bottom face surfaces (i.e. those in contact

with the primer layer and liner (or the electronic component, as the case may be)) of the



IS applled to the priner surface after which the filmis passed through a

series of drying ovens at the end of which a silicondgy paper

is lam nated to it. The adhesive coated filmis finalNoTSAR

appropriate size and then converted into small | abel

cutting. 10 The surface resistivity off the priner YO 5i A di by

cutting a 4 x 4 inch sheet and pl acing the sheet fac¢ ¢lown onto t'he prpbe

of a Hew ett Packard 16008A Resistivity Cell connect ¢d~to—a—Hew.etl J

4329A Hi gh Resistance Meter. After closing the cell ghanber and Iettl

filmcharge to 100 V, the resistivity of the pressure sensi Hve i s

measur ed '1 AhRsi%é MyeR ftEPEYIREntRInhE bleh@RB (&8 Ostirfifg ! tlaRgEetc]) Raith tihehesosss ed

value is
as to impart to the label (the other components of which are constructed as described in this
specification) a surface conductivity of at least about 10° ohms/square can be used in the
practice of this invention. Metallic conductive particles, e.g. nickel as available from
Novamet Co. under the brand Novamet 525, are the preferred conductive particles because
only a very low loading, e.g. less than about 2 weight percent, is required to obtain the
desired surface conductivity, i.e. at least about 10° ohms/square. Other conductive particles,

e.g. core-shell, carbon, etc., typically require a higher loading to achieve the same surface

conductivity.

Although both can be used, releasable, as opposed to nonreleasable or permanently
affixing, pressure-sensitive adhesives are the preferred adhesives for use in this invention.
Releasable pressure-sensitive adhesives allow for repositioning of a label after it has been
secured to the .surface of an electronic component. Acrylic and rubber-based pressure-
sensitive adhesives are representative of the various types of adhesives that can be used in this
invention but for reasons of temperature stability and high shear strength, the acrylic-based
adhesives are preferred. Gelva 1753 from Monsanto Co. and Polytac 303T from H & N
Chemicals are preferred acrylic-based permanent (i.e. nonreleasable) pressure-sensitive
adhesives. Other examples of permanent adhesives are Gelva 2887 and Aroset 1085 from
Ashland Company. Examples of releasable acrylic adhesives include Polytac 415, 301 and
351 from H & N Chemicals.

The thickness of the pressure-sensitive adhesive layer is typically at least about 15,
preferably at least about 20 and more preferably at least about 25, pm and it typically does
not exceed abotit 75, preferably it does not exceed about 60 and more preferably it does not

exceed about 50, pm.

One embodiment of a label of this invention is further described by reference to the
Figure which depicts a label 1 in cross-section. The label comprises a polymeric backing film
2 coated on one side with a thin conductive primer layer 3 (the conductive particles or

- polymer within the primer layer not shown). Pressure-sensitive adhesive 4 is coated on the



x 10[err] ohnms/square. The triboelectric voltage generated during peeling
of the label fromthe liner is measured by renoving the release Iiner and
pl aci ng the pressure sensitive adhesive side of the_lLabel approxinmately one
inch fromthe charge probe of a 3M 711 Charge Anal JREPLA W ST nt is
taken imediately, and it is 10 V. Altho8gh the inyep Swlar-r-an
described in considerable detail through™t he precefipg I thi 4 detail
is for the purpose of illustration only. Many vari jat 09§¥3g81 i fli dati ons
can be made by one skilled in the art wi thout depajting fromthe dpijrit and
scope of the invention as described in the appended cl ai ns.

other side of conductive primer layer 3, and dispersed within the adhesive are conductive
particles 5. Conductive particles 5 bridge or span the height or depth of adhesive 4 such that
they serve as conductive bridges from open surface 6 to conductive primer layer 3. The
surface of backing film 2 opposite primer layer 3 optionally is coated with a material (not
shown) that facilitates the printing or other imparting of information onto that surface of the
label.

The labels of this invention are constructed and used in the same manner as known
laminatea labels. Conductive particles are dispersed into the conductive primer and the
pressure-sensitive adhesive in any convenient manner to obtain a relatively homogeneous
dispersion, and the conductive primer layer is then applied to a surface of the backing film
(and if one surface of the backing film carries a coating to facilitate the printing of
information onto the film, then opposite that surface) and once applied, the pressure-sensitive
adhesive is applied to the exposed side of the primer layer in any convenient manner, e.g.
spraying, dipping, roll coating, etc. The completed labels are then stored in any conventional
manner, e.g. on silicone-coated liners with the exposed face of the pressure-sensitive adhesive
layer in contact with the silicone-coated liner. The labels can be imprinted with the desired
tracking and identifying information at any convenient time, e.g. prior to, during or after
storage (i.e. at the time of use). For use, the labels are simply removed from the storage sheet
and applied to the part either by hand or by machine.

The following example is illustrative of one specific embodiment of this invention.

Unless otherwise noted, all parts and percentages are by weight.
SPECIFIC EMBODIMENT

A label with a three layer design is constructed from the following materials:



11 CLAIMS A static dissipative | abel consisting essenti

pol yester or polyimde backing film having opposing firsti_and-seeeft

ally of: A A

surfaces, the first surface adapted to carry printed in
pri mer Iayer havi ng opposing first and second surfaces,

of the primer layer in intimate contact Mth the second| s
backing film the prinmer |ayer consistifng essentially o
or polyester binder resin matrix, and 2. Conducti ve

(i) inorganic oxides coated with a conductive materi al,
pol ymers, the conductive particles honogeneously disper

nix&E‘\I'B‘;HFEE
TSt Surf
ur f99he
b§SAR %%eno Y
ha 'rl cles—eoAprtsing
or (ii) conductiv
e—throoghout t he

LAYER COMPONENT AMOUNT

Backing Film Kapton Polyimide (2 --
' mil)
Conductive Primer Phenoxy Resin ' © 33.33 parts
Zelec ECP 3410T , 66.67 parts
Conductive Pigment :
Primer Coat Weight 2.28 lb/ream
Pressure-Sensitive Gelva 1753 306.25 parts
Adhesive :
Novamet 525 Nickel 2.00 parts
Pigment '
Adhesive Coat Weight 28.05 Ib/ream

The primer solution is made by dissolving the phenoxy resin

in a suitable solvent, e.g.

cyclohexanone, at room temperature and slowly adding the pigment while the solution is

agitated with a Cowles™ blade mixer. The adhesive solution is made by dispersing 2 percent

by weight of Nickel 525 in Gelva 1753 while under agitation.

The primer coating is applied to the backing film by either gravure cylinder or

wirewound rod. . ThLe primed film then passes through a series of

the film is rolled and ready for receiving the adhesive coating.

drying ovens after which

The adhesive coating is applied either by slot-die or reverse roll coating. The adhesive

is applied to the primer surface after which the film is passed through a series of drying ovens

at the end of which a silicone release liner paper is laminated to it.

The adhesive coated film

is finally slit to the appropriate size and then converted into small labels by rotary die cutting.



bi nder resin matrix; and C A pressure-sensitive adhesive |ayer
cont ai ni ng conductive particles which extend froma first surface of the

adhesi ve layer to a second surface of the adhesive | ay ? Wil ace
of the adhesive layer in intimate and bi ndi ng contact {w Lﬁ@ﬁﬁ%ﬂﬁm

surface of the primer |ayer. 2. The IHbel of Caimjllin which the .
backing filmis between about 0.5 and about 5 nils in|tHi dkbetAN 1299 The
| abel of Claiml or 2 in which the conductive particlgs]of the priner{layer

conprise at | east about 30 wei ght percent of the conbijned wWerght or The
bi nder resin matrix and conductive particles of the pinecr.layer.

The surface resistivity of the primer layer is measured by cutting a 4 x 4 inch sheet
and placing the sheet face down onto the probe of a Hewlett Packard 16008A Resistivity Cell
connected to a Hewlett Packard 4329A High Resistance Meter. After closing the cell chamber
and letting the film charge to 100 V, the resistivity of the pressure sensitive adhesive is
measured in a similar manner after removing the release liner. The measured value is 1.04
x 10® ohms/square.

The triboelectric voltage generated during peeling of the label from the liner is
measured by removing the release liner and placing the pressure sensitive adhesive side of the
label approximately one inch from the charge probe of a 3M 711 Charge Analyzer. The

measurement is taken immediately, and it is 10 V.

Although the invention has been described in considerable detail through the preceding
example, this detail is for the purpose of illustration only. Many variations and modifications
can be made by one skilled in the art without departing from the spirit and scope of the

invention as described in the appended claims.



12 4. The | abel of any one of Clains 1 to 3 in which the conductive
particles of the priner |ayer are inorganic oxide particles carrying a
conductive shell. 5. The | abel of any one of Cains 1 to 4 in which the
primer |ayer is between about 2 and about 15 m crons Ay S ——0r
The | abel of any one of Claims 1 to 5 i mlwhich the prEéﬁg CEMENT SHEET

adhesive is a rel easabl e pressure-sensiTive adhesive] 7. The Tabe] pf
any one of Clains 1 to 6-in which the pressure-sensitiye (E8IUJAN 1999i s} a
nonrel easabl e pressure-sensitive adhesive. 8. The Df

Clains 1 to 7 in which the conductive particles of t
adhesi ve |l ayer are netal particles.
CLAIMS

ve

1. A static dissipative label consisting essentially of:

A. A polyester or polyimide backing film having opposing first and second
surfaces, the first surface adapted to carry printed information;

B. A primer layer having opposing first and second surfaces, the first surface of
the primer layer in intimate contact with the second surface of the backing
film, the primer layer consisting essentially of:

1. A phenoxy or polyester binder resin matrix, and

2. Conductive particles comprising (i) inorganic oxides coated

" with a conductive material, or (ii) conductive polymers, the

- conductive part1cles homogeneously dispersed throughout the
binder resin matrix; and

C. A pressure-sensitive adhesive layer containing conductive particles. which
extend from a first surface of the adhesive layer to a second surface of the
adhesive layer, and first surface of the adhesive layer in intimate and binding
contact with the second surface of the primer layer.

2. The label:'of Claim 1 in which the backing film is between about 0.5 and about 5 mils
in thickness.

~

3. The label of Claim 1 or 2 in which the conductive particles of the primer layer
comprise at least about 30 weight percent of the combined weight of the binder resin matrix -

and conductive particles of the primer layer.

_
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9.  The label of Gaim8 in which the netal particles are nickel
particles. 10. The label of Aaim8 or 9 in which the netal particles
t:orrplri se Iesls’ t han about 9 wei ght percent of the c | ' { he
nmetal particles and pressure-sensitive adhesive of R@EME . 11,
The | abel of any one of Claims 1 to 10 I v\/nichthREPL - I ve
adhésive |l ayer is between about 15 and 75 microns ijnlt 'gk 6

process for making a static dissipative | abel conpii ill:Q;. ‘% ?998

pol yester or polyimde backing film having opposind fliLst and-se
sur f aces;

12 A
royi fling a

4. The label of any one of Claims 1 to 3 in which the conductive particles of the primer

layer are inorganic oxide particles carrying a conductive shell.

5. The label of any one of Claims 1 to 4 in which the primer layer is between about 2

and about 15 microns in thickness.

6. The label of any one of Claims 1 to 5 in which the pressure-sensitive adhesive is a

releasable pressure-sensitive adhesive.

7. The label of any one of Claims 1 to 6 in which the pressure-sensitive adhesive is a

nonreleasable pressure-sensitive adhesive.

8. The label of any one of Claims 1 to 7 in which the conductive particles of the

pressure-sensitive adhesive layer are metal particles.
9. The label of Claim 8 in which the metal particles are nickel particles.

10.  The label of Claim 8 or 9 in which the metal particles comprise less than about 9
weight percent of the combined weight of the metal particles and pressure-sensitive adhesive

of the adhesive layer.

11.  The label of any one of Claims 1 to 10 in which the pressure-sensitive adhesive layer

is between about 15 and 75 microns in thickness.
12. A process for making a static dissipative label comprising:

A. Providing a polyester or polyimide backing film having opposing first

and second surfaces;

\
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13 B. Applying a prinmer to the second surface of the backi ng fllmto
forma primer layer in intimte contact with the second su C
backing film the primer |ayer consisting essentia

or polyester binder resin matrix and 2. - Conduct i 59 =1 cohmpli si ng
(i) _inorganic oxides coated with a condlitive naterid {édfé‘]s] 9q90nu tive
polymers, the conductive particles honmogeneously di ser@ roughg t he

bi nder resin matrix; and C Appl ying a pressure-sensiti d
cont ai ni ng conduct i ve particles to the prinmer layer}iformed in step Blto
forma pressure-sensitive adhesive |ayer having a f S
second surface, the first

B. Applying a primer to the second surface of the backing film to form

a primer layer in intimate contact with the second surface of the

backing film, the primer layer consisting essentially of:
1. A phenoxy or polyester binder reéin matrix and

2. Conductive particles comprising (i) inorganic oxides
coated with a conductive material or (ii) conductive
polymers, the conductive particles homogeneously

dispersed throughout the binder resin matrix; and

C. Applying a pressure-sensitive adhesive containing conductive particles
to the primer layer formed in step B to form a pressure-sensitive
adhesive layer having a first surface and a second surface, the first

 surface of the adhesive layer in intimate and binding contact with the
primer layer and the conductive particles extending from the first
surface of the adhesive layer to the second surface of the adhesive

layer.

13.  The process according to Claim 12 in which the pressure-sensitive adhesive is applied
according to step C to a thickness sufficient to make a pressure-sensitive adhesive layer

having a thickness in the range from about 15 to about 75 microns.

14. The prog:éss according to Claim 12 or 13 in which the conductive particles of the
pressure-sensitive adhesive used in step C are metal and comprise less than 9 wt. % of the

combined weight of the conductive particles and adhesive of the pressure-sensitive adhesive.

-_
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surface of the adhesive layer in intimate and binding contact with the
primer |ayer and the conductive particles extending fromthe first surfac
of the adhesive layer to the second surface of the adhesive |ayer. 13.
The process according to Caim12 in which the pressure-sensitive adhesiv

e

e

is applied according to step Cto a thickness sufficient

pressure-sensitive adhesive |ayer having a thickness int REPENSEMHEET
|3

about 15 to about 75 mcrons. 14. The process according{td"Craim 12 or
in which the conductive particles of the pressure-sensiti\Je ladyesjaté 1989ed

in step C are netal and corrprg-pg_yﬁﬁsgggﬁﬁﬁﬂﬁof t he jcqnbi ned wei ght
of the conductive particles a sure- St-t-ve

adhesi ve.

ABS OF THE DISCLOSURE

Static dissipative labels are described which comprise a polyester or polyimide
backing film laminared to a conductive primer layer which in turn is laminated to a
pressure-sensitive adhesive layer. The primer layer and adhesive layer contain
conductive particles, e.g. metals, and the conductive particles in the adhesive layer are
arranged such that they span the thickness of the layer. -

( Figure 1)
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FIGURE 1
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