i . 1POS coPY
-1~ WATER- BASED POLYMER THI CK FI LM CONDUCTI VE | NK Thi s

inventfon relates generally to aqueous pol ymer thick film conducti veA601263 -8
conposi tions containing conductive netal, carbon or graphite particles. The
conpositions are particularly useful for screening into electrical circuits

and for formulation into human contact -gkectrodes. In the past,

wat er - based conduct i veargry-saEEDNPOK YMERMTHICKU FILMO CBNDECE IVEDINK | v
exhi bi ted poor rheol ogy, poor adhesion and poor flexibility when printed
and cured on polyester or polycarbonate filns. They al so have not offered
the relatively | owBlestinwoait iasiss baoss tdenerasl i htevagleowd t h sol vent

based formul a r 1 th tgg onposi tions which
provi de a sol 3?016)9‘ ‘{'}heélg\tl)%ogie %Pc%’fvv%n:?e cont al n|§ a reduced anount
of organic sol‘\’/‘é'hﬁ%m#'é! &?W?W%Wﬂlor@rw Vent9 ®hick film
formul atioks, peeticheshi gty cerpseit fyndé her@oparel ciluelky Maseaful

nanufacturing onnunlt The, sent jnveniio rovides.ope solution to
this problem ﬁ% %ﬁ&?%n &gﬁd?gicéfﬁ?%% ﬁgﬁééﬁtﬁwﬁﬁﬁ SF ubl e

t her mopl asti c mtlylmbatsmxm mmtmmmpmyneleehradie$+ | mform ng
conpositions to |rrpf,;tt]§ %éy_ﬁggg&dgg},gugeﬂé gi,@gftles to the

formul ati on. In one asp ecf resent. 1 nventl on relgtes to an
aqueous conduc ?b%kp%%?ﬂe?°¥%?%%t*?P$n?%Wﬂ1F@Ptﬁﬂbbgl? ¥LbePri si ng
(preferably copeostrmgomggntpebi:yam&ésmn and apoor Walexibblibye

200 " by weisy bt inted ang “BaflR 0h POIIBLHER "of "Bil ydafidhaby B
of betmeen abolit1n99s dPdeybalso Baveyneki gfifered th¢credayiyedy
drying-retardejoR0efibérild FPesistaRB Phall 10CA8REEvARPH wEthaNd about
20% by
solvent based formulas.

In view of the above, new agueous compositions
which provide a solution to the above problems while
containing a reduced amount of organic solvents,
relative to conventional solvent-based thick film
formulations, would be highly desired by the polymer
thick film manufacturing community. The present
invention provides one solution to this problem.
This invention relates to the use of water soluble
thermoplastic polymers in a water-based polymer
thick film-forming compositions to impart smooth,
easily spreadable coating qualities to the
formulation.

In one aspect, the present invention relates to
an aqueous conductive polymer thick film-forming ~ -,
composition comprising (preferably.consisting
essentially of): .

(a) a water soluble thermoplastic polymer in

an amount of between about 0.25% and about 20%

by weight;

(b) a polymer dispersion in water in an amount

of between about 10% and about 70% by weight;

(c) a glycol drying-retarder agent(s) in an

amount of between about 2% and about 20% by

weight; '



wei ght ; | - 2- (d) an electrically

conducti ve anmount of conductive particles selected fromthe group
consi sting of conductive netal (preferably silver flake), carbon, and
graphite particles, and conbi nations thereof, with the proviso that

t he amount of said netal particles does not exceed 90 % by wei ght and
the ampunt of said carbon or graphiete particles does not exceed

40% by wei ght; and (e) water in a solvent effective anount, each

of said amounts bei ng based upon the total wei ght of said conposition.

This and ot her aspects wi |l becone apparent upon readi ng the foll ow ng

detail ed descriptio of the |nvent| .accordance with the present
i nvention, an aqueo (¥%¥H°9ﬂﬂq§}¥lqrﬁﬂ° rﬁ¥filrh
conposition is pr owmmm HHI‘UMICE]&E @eﬂe&dm ﬁﬁdmrnmm)pmqums, such as
resistivity and prigyabiddiing JR'ddihdiGive e idf¥ahRy ovi de a

di stinct advantage from an environnental standp0| si nce the are
wat er - based. These Sobsdsifilakp) arcanhangand gnaphite, Raxrtigiesonduct i ve
inks utilizing scream r&dﬂﬁiﬂag;mns)tﬁtﬁérmw,kumrt&te provisy tedthod. These

I nks are of such hi h I|t hat s' 15 mls
w de can be clearly r%‘l‘?b# a(r]ﬁ‘g ap]It'li?ﬁ cerleeqsuzaﬁbdﬁiq?és\él nportant in
order to effecti velgxqtﬁadtw(! He hmtwexgme and cthe ramgunt @fhsakd en denanded
by the el ectronics dfyhis for g Pt £ P ¥ TENES Sl It i Qfgestich as, for
exanple, in

40% by weight; and

(e) water in a solvent effective amount, each
of said amounts being based upon the total
weight of said composition.

This and other aspects will become apparent
upon reading the following detailed description of
the invention.

In accordance with the present invention, an
aqueous conductive polymer thick film-forming film
composition is provided which provides excellent
film properties, such as resistivity and
printability, during use. The compositions provide
a distinct advantage from an environmental
standpoint since they are water-based. These
compositions are useful as highly printable
conductive inks utilizing screen printing or other
conventional printing method. These inks are of
such highly printable quality that lines and spaces‘.
15 mils wide can be clearly printed. This highly
printable quality is important in order to
effectively print the intricate circuitry patterns
often demanded by the electronics industry in high
performance applications such as, for example, in
the preparation of touch pad circuitry.

Examples of suitable thermoplastic water
soluble polymers useful in the present invention
include polyethyloxyazoline, polyvinyl pyrrolidone,



t he. preparation of touch pad circuitry. Exanpl es of suitable
t her nopl astic water sol ubl e polyners useful in the present invention
i ncl.ude pol yet hyl oxyazol i ne, polyvinyl pyrrolidone,

- 3- pol yvi nyl al cohol, polyacrylam de, polyglycols and polyacrylic
ackd. Exanpl es of suitable polyner dispersions in water include
pol yurethane, acrylic, polyester and vigyl resin polyners. The purpose

of the glycol drying retarding agent(s) enployed in the present invention
is to slow down the drying process so as to permt nanipulation of the
polymer thick film such as by silk screening, before it has a chance to
dry. Exanples of suitable glycol type drying retardi ng agents include:

di et hyl ene gl )[ﬁﬂ]y\ﬂIde adidvtio 15,C gicllydcrdileinides N pollyydgicolist yndet her
acetate; ethyler I Q“}X# et her acetate; diethylene glycol nonoethyl
et her; ethyleﬁ% 3' o6t et her; dipropyl ene glycol nethyl ether
tripr opyl ene gl ycoIENr?émisﬁIS ameﬁuitd!hilﬁ \Holymer dispergiiang ight hal at e;

di ocyl phthal aiaa;ext ridditude PEISATRtAHanke,3 ataﬂamleﬁ,e iyedterad@y/| ene gl ycol
and et hyl ene QPXFQ. These gaents may be use singularly or in conbination
wi th each oth re Sve netal particle may be used in the

conposi tion of thi th\mmpm gm:h:ms g:]qpm;r dnydlmh ndtnmdingsi I ver alloys,
?):allrzllegl gl ?E)red St u(?ég%%éwﬁa | ve ét.)'h“e %_—rap 'ftel \r/rgy al so
be used, al onésIav jdpwn the drying process so as to perm

manipulation of the polymer thick film, such as by

silk screening, before it has a chance to dry.

Examples of suitable glycol type drying retarding

agents include: diethylene glycol ethyl ether

acetate; diethylene glycol butyl ether acetate;

ethylene glycol butyl ether acetate; diethylene

glycol monoethyl ether; ethylene glycol monoethyl

ether; dipropylene glycol methyl ether; tripropylene

glycol methyl ether; dibutyl phthalate; diocyl

phthalate; diocyl phthalate; tributyl phosphate; 1,3

butylene glycol; propylene glycol and ethylene

glycol. These agents may be used singularly or in

combination with each other.

Any conductive metal particle may be used in
the composition of this invention such as copper,
gold, nickel, silver alloys, silver plated metals
and silver. Silver is the preferred conductive
particle for most uses. Alternatively, carbon black
or graphite may also be used, alone or in
combination with metal particles.

The average particle size of the metal or
carbon or graphite particle can vary over a wide
range but, is preferably in the range of from about
1 micron to about 50 microns, more preferably from
about 2 microns to about 20 microns. If the average
particle size of the metal particles is less than
about 1 micron, the electrical properties may be

adversely affected. In other words, if the metal



conmbi nation with netal particles. The average particle size of the
nmet-al br carbon or graphite particle can vary over a wde range but, is
preferably in the range of fromabout 1 mcron to about 50 m crons, nore
preferably fromabout 2 mcrons to about 20 mcrons. If the average
particle size of the netal particles is |ess than about 1 mcron, the

el ectrical properties nmay be adversely'&Ffected. In other words, if the

nmet al -4- particles are too fine, the
resistivity of the conposition nmay be too high. If the average particle
size of the netal particles is above about 50 mcrons, then the conposition

wi il be too digdieilicd Gapilds IAAdI aibSIdRia 1y @i, the
conposition w tend fo c oglgp uring a silk screening process or the

i ke. O RATRRHr L Rt o dbigitnents the ae dto the

conduct i ve*corgest i¢ i . s fhe Sef | e usketal Jenst iyle®did yalgveagamist and

def oam ng surfact s...Jhe .viscqsity of . ] | ve conposition of
this invention on?fé%?%sehe‘b'}’%rﬁt%% ¥%m ?éeﬁ*‘%’lf)@i]ff%g;%%%t 8, 000 to about
25, 000 cent i poliggicult ¢ro |apmly dkd | thel ubsigmtel ¢ FOr @XamPler) in order

to be screen pihdiddhSosition WELEOERNE 6 Whod up Nasridy adtd Ok My be
applied to substrates by a variety of techniques, such as silk screening,
sprayi ng or brm?@“m?w Dndthe i 1 Kul ymer thick fil mhas been

applied to the subsotiérsminor Sconvent iondbteempondwte ney rheand [err] for

T S Shiod SR hended g 151800 S80St incdhe
viscosity modifying agents and defoaming
surfactants. The viscosity of the final conductive
composition of this invention for screen printing is
preferable from about 8,000 to about 25,000
centipoises at 30°C (Brookfield RVT Spindle #6 at 20
rpm) in order to be screen printable.

The compositions of this invention may be
applied to substrates by a variety of techniques,
such as silk screening, spraying or brushing. Once
the conductive polymer thick film has been applied
to the substrates it is cured at between about 93°C
and 135°C for a time sufficient to complete curing
with good adhesion.

The conductive compositions of the present
invention may be applied to conventional rigid or
flexible substrates. Whether the substrate is
flexible or rigid in nature, the substrate may or" .
may not have to be pre-treated or pre-coated with

any other substance before applying the present
composition.

.

EXAMPLE 1
Preparation of an Aqueous Polymer Thick Film-forming
Composition Using Silver Flake

A 40% solution of Peox in water was made using
a cowles mixer. This solution was then vigorously
hand mixed with the rest of the mixture’s components



i nvention may be applied to conventional rigid or flexible substrates.
VWhet her the substrate is flexible or rigid in nature, the substrate may or
may.not have to be pre-treated or pre-coated with any ot her substance

bef ore applying the present conposition. EXAVPLE 1
Preparation of an Aqueous Pol ymer Thick Filmformng

Conposition Using Silver Flake A-403% sol uti on of Peox in water was
made using a cow es m xer. This solution was then vigorously hand m xed
with the rest of the m xture's conponents as identified in

the tabl e hereinbel ow. The resulting mxture was then passed through a
three roll mll tp royvjde_t esi ilmform conposi tion.
Conposition 28 Biovica Y 85 %éﬁiﬁnh %iﬁk e

Parts Per 100/1Wsu1$!amg< % Botyee hyd o xtizaw| pasged 1t)hrough A 8'01%75 (2)
20.38 Silvér

16. 22 Di et hyl ene % yco]f SRt B e2frgd £B]\?/Il<ﬂ(i)20 Tasng

in

0. 13 composition.

Composition Weight
Component t er 100/Wt
Peox (Polyethyloxyazoline) (1) 2.80
AW875 (2) 20.38
Silver Flake (3) 55.25 .

. H,0 16.22
Diethylene Glycol Mono Ethyl Ether 5.22
BYK020 (4) 0.13

The properties of the film-forming composition were
as follows:

Electrical resistivity 19 milliohms/sq. € 1.0 mil

Printability Very good
Adhesion <2% in resistance
Print Quality Good

XAMPLE 2

Preparation of Another Aqueous Polymer Thick Film-
Forming Composition Using Silver Flake
" A 55% solution by weight of PVP K-30 in H,0 was:
made using a cowles mixer. This solution was then
agitated with the rest of the mixture’s components
as identified in the table hereinbelow. The
resulting mixture was then passed twice through a

three roll mill to provide the desired film-forming
composition.




i . : : . ,
The groperties of the filmformmng conposition were as follows: Electrical

resigtivity 19 mlliohns/sq. @1.0 mi| Printability Very good
Adhegi on <2%in resistance Print Quality

Good EXAMPLE 2 Preparati on of Another Aqueous

Pol yner Thick Film -Form ng Conposition Using Silver Flake A

55% ol uti on by weight of PVP K-30 in H20 wast nade using a cowl es m xer.
Thi s {sol uti on was then agitated with e rest of the mxture's conmponent s
as identified in the table hereinbelow The resulting m xture was then
passdgd tw ce through a three roll mll to provide the desired filmformng

conpgsi tion. - 6- Conponent
28, 19 Etnyi SvBedREs /REFSpopep 208 AT
1.96 \Wtca, 748 (6) .6 Triton CF-10
.6 Sij{l ver Flpge (5) 60. 08 1.09

AW875 28.15

Ethylene Glycol 7.52

H,0 1.96

Witco 748 (6) .6

Triton CF-10 .6

Silver Flake ' 60.08

The properties of the film-forming composition were
as follows:

Viscosity 10,150 CPS
(Brookfield #6 spindle € 20rpm, 25°C.)
Resistivity 17 milliohms/sq. @ 1.0 mil
Adhesion ' <2 in resistance

Flexibility
1 crease +10%
3 crease <+150%
EXAMPLE 3

Preparation of an Aqueous Polymer Thick Film-forming

Composition Using Carbon Particles

A 55% solution of PVP K-30 in H,0 was prepared
using a cowles mixer. This solution was then
agitated with the rest of the mixture’s components
as identified in the table hereinbelow. The
resulting mixture was then passed twice through a
three roll mill to provide the desired film-forming
composition.



Thefproperties of the filmformng conposition were as foll ows: Vi scosity

10, §50 CPS (Brookfield #6 spindle @20rpm [err] Resistivity

17 williohnms/sq. @1.0 m| Adhesion <2 in resistance
Flexibility 1 crease +10% 3 crease

<+1%0% EXAMPLE 3 Preparation of an Agueous Pol yner
Thigk Filmformng Cbnposif?6n Usi ng Carbon Particles A

55%jsol ution of PVP K-30 in [err] was prepared using a cow es m xer. This
sol ytion was then agitated with the rest of the m xture's conponents as
idengtified in the table hereinbelow The resulting mxture was then passed

tw ge through,@dfufge roll mll to provide theéeiq._isr#rfilld@form ng

conposi tion.

Conponent
Par tis Per 100 Carbon (XC-72) (8) _ 6. 26 AVB75
60. &8 TidahrworCRB-72)  (8) 2.6626
| AWB7S 60.88
Triton CF-10 2.60
PVP K-30 | 2.46
Ethylene Glycol 16.31
: H,0 10.34
| Witco 748 - 1.15

The properties of the film-forming composition were
as follows:

Resistivity 1700 ohms/sq. € 1.0 mil
Printability Good

The following is a list of sources for the
various trademarks/tradenames used in the above
three examples.

1) "“Peox" is a water and solvent soluble
polymer polyethyloxyazoline previously
available from Union Carbide, 39 0ld
Ridgebury Road, Danbury, CT 06817-0001.

2) "“AW875" is a vinyl resin dispersed in
water, available from Union Carbide, 39 0ld
Ridgebury Road, Danbury, CT 06817-0001. - -

3) "Silver flake" is available from Chemet
Corporation, 52 Gardner Street, Attleboro,

; MA 02703.

4) YBYK020" is a defoamer available from BYK
Chemie USA, 524 South Cherry Street,
Wallingford, CT 06492.

5) “PVP K-30" is a polyvinyl pyrrolidone
polymer, soluble in H,0, available from GAF
Chemicals Corporation, 1361 Alps Road,
Wayne, NJ 07470.



-30 2.46 Et hyl ene d ycol

16. 3 [err] 10. 34 Wtco 748

1.15 The properties of the filmform ng conposition were as

fol |l bws: Resistivity 1700 ohns/sq. @1.0 m |

Printability Good The followng is a list of sources
for ghe various trademarks/tradenges used in the above three exanpl es.
1) eox" is a water and sol vent sol uble pol yrer

pol yet hyl oxyazol i ne previously avai | abl e from Uni on Car bi de,
39 d Ri dgebury Road, Danbury, CT 06817-0001. 2)
"AVWBY5" is a vinyl resin dispersed in wat er, available from
Uni oh Carbi de, 396D ¢Witco “Bubble Bregkesui$#8Roid, aDARBARYET CT

06817- 0001. a6311a51&vefoﬁlakecolSrgaaubabbevigﬂahchenet

Cbrporatlon 52 Gardn t [eet ehor
4) *BYK0O20" is a defgéﬁ§ EESSFF&S# %%Eﬁﬁﬁv Houston, TX N97g§§n1e USA, 524
South Cherry Stre®}, "Triton CF-10"Wikl enghefactafit0gratlable 5)

"PVP.K-30" is a po'yvfgé# Bﬁ&&ﬂ'b@%ﬂida,cﬁg 0ld RidgBBL¥JERoadg! Ubl e in

[err}, available fro cals Corporation, 1361 Al ps
Road; vBpRbury; 6¥4706817-0001.

8) "XC-72%" is a carbon powder available from
Cabot Corporation, 125 High Street, Boston,
MA 02110. '

In addition, as used in the above examples, the
“adhesion" test refers to the percentage change in
resistance after applying Scotch tape to a test
pattern of the ink and then removing the tape and
remeasuring the resistivity. Similarly, the
"flexibility" test measures the percentage change
after creasing the test pattern which was silk
screened for each example.

While the invention has been described above
with reference to specific embodiments thereof, it
is apparent that many changes, modifications and
variations can be made without departing from the
inventive concept disclosed herein. Accordingly, it
is intended to embrace all such changes,
modifications and variations that fall within the
spirit and broad scope of the appended claims. All
partsﬂand percentages are by weight unless otherwise '
explicitly stated.

LY



lVVpco "Bubbl e Breaker 748" is a defoaner available fromWtco

Orggni cs Divi sion, 3230 Brookfield Street, ‘Houstaon, TX 77045.

7) ¢ Triton CF-10" is a surfactant avail able - from Uni on Car'bide

39 @ d.Ri dgebury Road, Danbury, CT 06817-000 lm ”mn”

a cgrbon powder available from Cabot Cor pora Mmmreet
Bostjon, MA 02110. I'n addit4 on, as used in the hdeesexaanes
t he §'adhesion" test refers to the percentage change in resistance after
appllying Scotch tape to a test pattergg@frMghe i nk and then renoving the

tapg and remeasuring the resistivity. SimTlarly, the "flexibility" test
neasures the perrent gge £4@e@es dtéRduct BAS | PEl yher t €151 clpat L Bli-hf o Llig Was
sil kk screened for each exanpl e. Wil e the invention has been descri bed
abovle w t h ared gneieiealibe Speapbs Lt bodocompni sinder eof , it is apparent that
many} changes, nodifications and variations can be made w thout departing
fronh t he i nventifa cohczp¥ tos20%skyl weighh. oficeaterngpiyuble is intended to
enbrjace all such changes, nodifications and variations that fall within the
spirft euui%h%%ﬁpﬁkﬁﬁkﬂ%fP?hﬁmepp%ﬁheetéﬂaﬁﬁ%m P@lY%ﬁPY%Oﬁﬁ@Z®b¢%%ntages
are py wei ght_ un] ess otherw,se explicitly stat

CLAI VB Polyvinyl RvEralidsngucPPiEvHEYY ni%c?h?%k PPIVRFEY Hemide,

polyglycol and polyacrylic acid:

(b) 10 to 70% by weight of a polymer dispersion in
water, the polymer being selected from polyurethane resin
polymer, acrylic resin polymer, polyester resin polymer and

vinyl resin polymer;

(c) 2% to 20% by weight of at least one glycol
drying-retarding agent:;

(d) an effective electrically_conducting amount of
conductive particles selected from conductive metal
particles, carbon black particles, graphite particles,
graphite particles and combinations thereof; with the
proviso that the amount of conductive metal particles does
not exceed 90% by weight and the amount of conductive
carbon black particles, graphite particles, or combinations

3

thereof does not exceed 40% by weight; and .
(e) an effective solvating amount of water to
dissolve the water-soluble thermoplastic polymer (a);
these amounts being based upon the total weight of the
. . composition.

2. The composition of claim 1, wherein the water-

soluble thermoplastic polymer is polyethyloxyazoline or



and -printahl e conposition conprising: 4. (a) 0.25%to 20% by wei ght of
wat el-sol ubl e thernoplastic polyner selected from pol yet hyl oxyazol i ne,
pol y¥i nyl pyrrolidine, polyvinyl alcohol, polyacrylam de——polyglycol —and._
pol ygcrylic acid; (b) 10 to 70% by wei ght of a polyner dispersion in
wat ef, the pol ymer being sel ected from pol yuret hane resi dcl! HI?H"IHHMHIIJC
resi® pol ynmer, polyester resin polyner_ ~vinyl resin g (18
2% t¢ 20% by wei ght of at |east one glyco dryi ng-retardi ng agent;

(d) an effepblyeinyechyieallidonanducting anount of conductive particles
sel eqted fromconductive netal particles, carbon black particles, graphite
partifcl es, graphbite phet compesitdononlfi eatiand blepgowhewkeih the proviso
t hat jt he anount of conductive netal particles does not exceed 90% by

wei giit and éhepensedt polymerddst miaylcaelsin podykeparticles, graphite
partijcl es, «or conbinations thereof does not exceed 40% by wei ght; and

(e) 3gn effective4sol vEhpngonpesition @it anyt enedpdstheepraeeddndr - sol ubl e

t her fopl asti ¢ polymer (a); . these ampunts being based upon the total weight
of tHe confddiPPenWherein the glycol drying-retarding agent is

.\

ethylene glycol.

5. The composition of any one of the preceding

C aneer.

claims, wherein the conductive metal particles are silver

flake.

. 6. The composition 6f any one of the preceding
claims, further comprising a viscosity modifying agent and
defoaming surfactant.

7. The composition of any of the preceding claims,
wherein the average particle size of the conductive
particles is from 1 to 50 microns.

8. The composition of any one of the preceding
claims, wherein the amount of conductive metal particles
does not ekceed 87.75% by weight of the composition.

9. The composition of claim 8, wherein the amount of

conductive metal particles does not exceed about 60% by

weight of the composition. N

10. A process for forming a conductive polymer thick
film ink on a substrate which process comprises applying to
the substrate a composition as defined in any one of claims
1 to 9 and drying the composition at an elevated

, temperature to provide a conductive polymer thick film

conductive ink on the substrate.



2.';;¢% conposition of claim1, wherein the water-- - soluble thernoplastic
pol v@rer i s pol yet hyl oxyazoline or - 10 -
pol

t he

i nyl pyrrolidone. 3. The conposition of lﬂ' umuHIRrei n
di spersed polyner is vinyl resin polyner. H | mmu i on of

any pne of the preceding clains, wherein the glycol *drcyi rfg- Met &r df ng agent
IS t hyl ene gl ycol. 5. The cospasi tion of any one of the preceding
cl ai frs, wherein the conductive netal particles are silver flake. 6.
The Fonposition ldf. arhenxratesshePralceih NP, cihersin fulre kempsenigriical ng a
viscpsity nodi fying agent and defoam ng surfactant. 7. The

conppsi ti orisofdrirgd aft tahctonperatyre delfveen NG o1 tHe aferldf Garticl e
si zejof the conductive particles is from1l to 50 m crons. 8. The

conppsi ti ork3¥0 @y~ one of the preceding

Iy
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: clalns wherein the anount of conductive netal particles does not exceed

87. 75@6by wei ght of the conposition. . 9. The conposition of claimS8,
~wherein the anount of conductive nmetal particles does not exceed about 60%
by weight of the conposition. 10. A process for formng a conductive

polymer thick filmink on a substrate-~which process conprises applying to
"the substrate a conposition as defined in any one of clains 1 to 9 and
“drying the conposition at an el evated tenperature to1prOV|de a conductive
pol yner thick filWaTERBASED VROL YNE RorTH HX Sulddt rGANDUCTIVE IN

- 11 - 11. The process of claim 10, wherein the conposition is dried
at a tenperature between [err] and [err] [err]

ABSTRACT OF THE DISCLOSURE

The present invention relates to an aqueous
conductive polymer thick film~-forming compbsition
comprising a water-soluble thermoplastic polymer, a

5 polymer dispersion in water, a glycol
drying-retarder agent, an electrically conductive
amoﬁnt of conductive metal and/or carbon particles
and water. The composition in the production of a
highly printable conductive thick film ink.
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