-1- CORROSI ON- PROOF TRANSPARENT HEATER PANELS AND P Tl PROCESS .
THEREOF BACKGROUND OF THE I NVENTION (1) -Field of th il&n T&cg?(efent
i-nvention relates- to transparent heater panels and a process for prepardng
the same. More particularly; it relsatles-to transparent heater panels which
can be used for wi ndoy portions, especial- |y transparent heater panels

whi'ch &an be used for Iiguid crystal displays, refrigerating showases,

freezi ng showcas&EORROE EROOF, {TRANSP. FERTFE FANES preparing t he
sanme. (2) Description of the Related Art In freezing showases and
refrigerating shomcé@@%?3%3@@“%%@%§§QQF§§)?ﬁqﬁﬁgﬁ dew condensation on the
surface of a wi ndowpane in the wi ndow portion. There- fore, a transparent

conductive | ayer was fgr . [ i ndowpane to apply
predet ermi néd el ectri éﬁ%&ﬁ%ﬁ [Eﬁ?e%ﬁﬁa#sipi 'aéﬁe'rn@%monduct ive | ayer and heat

t he mﬁndOﬁgégeggegﬁyf freFIgGERR, for liquid crystal displays has in-

creased t ys. Their operation Is, however, inconveniently slow when

they are used i AePlHRAS inbukt iR ARAIR0 DRAsrddEr eased need for
trans-

heater panels and a process for preparing the Same.
More particularly, it relates to transparent heater
panels which can. be used for window portions, especial-~
ly transparent heater panels which can be used for
liquid crystal displays, refrigerating showcases,
freezing showcases, defrosters of cars, and a process

for preparing the same.

(2) Description of the Related Art

In freezing showcases and refrigerating showcases,
it is necessary to prevent dew condensation on the
surface of a windowpane in the window portion. There-
fore, a transparent conductive layer was formed on the
surface of a windowpane to apply predetermined electric
power to the transparent conductive layer and heat the
windowpane’s surface.

The demand for liquid crystal displays has in-
creased these days. Their operation is, however,
inconveniently slow when they are used in cold areas.
Thus there has also been an increased need for trans-

parent heater panels with liguid crystal displays for




.parent heater panels with liquid crystal displays for = -2- tenperature
control. Heretofore, in liquid crystal displays used in cold areas, '
exotherm c resistors for heating were di sposed neshyly, as disclosed in,
for exanple, JP-A-58-126517(Tokkaishg). It was, however, difficult to

~-uniformy heat the whole liquid display using one of the constitutions, and

the exotherm c resistors conprising an opaque netal tended to incon-

veni ent |y diewipéiataitred ROIMAIrYL | N Bt figed harndilsphadd chkyaisgmr ent heating
el enments in which transparent conductive |ayers are formed on transparent
subst r at es didspldiysc heseel iim,cdlat awemy) exdihernia rdsisth@b2XaB3. One of
such heating elenents is in FIG 31 attached hereto. A transparent

conduct i ve heafdngs were fdirspesash meshyiol as wifsgieasd dn s divspar ent
substrate 51, and a. pair of electrodes 53 and 53" for applying an electric

pover to t REampley Pe@t’%icﬁﬁcﬂ“@q]ﬁ%ﬁf@z) -ar &1 gfafed hawavemi h edge
portions of tge transparent conductlve l,ayer, 52. FurthernDre a transparent

protecti ve S to ARy e Wﬂﬂ#%uﬁ%Qﬁl qR%ﬂYng el e- ment

to protect the transgﬁgaﬂt cond ct é%e é%e exothermic

one e cons
resistors comprising an opaque metal tended to incon-
veniently disturb an operator in watching the display.
Transparent heating elements in which transparent
conductive layers are formed on transparent substrates
are disclosed in, for example, U.S. Pat. No. 4,952,783.
One of such heating elements is in FIG. 31 attached
hereto. A transparent conductive layer 52 is formed on
the whole surface of a transparént substrate 51, and a .
pair of electrodes 53 and 53’ for applying an electric
power to the transparent conductive layer 52 aie formed
over both edge poitions of the transparent conductive
layer 52. Furthermore, & transparent protective layer
54 is formed on the whole surface of the heating ele-
ment to protect the transparent conductive layer 52 and
the electrodes 53 and 53’. The electrodes 53 and 53¢
are formed by coating suitable portions of the ﬁrans-
parent conductive layer 52 with a conductive printing
material such as a silver paste using a screen printing

method, and then thermally treating the resulting

coated material. For the purpose of improving the



the el ectrodes 53 and 53'. The el ectrodes 53 and 53' are forned by coating
sui tabl e portions of the trans- ‘parent conductive layer 52 with a
conductive printing material such as a silver paste using a screen printing
met hod, and then thernally treating.tfe.resulting coated material. For the
purpose of inproving the - -3- reliability of the el ectrodes, :

JP- A-4-289685 (Tokkai- hei) discloses el ectrodes sandw ching a netal foi

w th el ect ntedaldbi lciouyeluet i siee pgledtrodes) eFP-A-4-2989685 T{rPokk&sent

i nventors found that a transparent heater panel is obtained by formng a
subst ant i alHei ) idjlgcloses elecitedest sandwichimg | ayeetah foilawsphr- ent
conductive layer and then formng a pair of netal- lic electrodes on the
metal | i c tekedtsicaally mpnduwetiye printireoraterial dlayeévsed in

JP- A- 6- 283260 (Tokkai- hei). Typical exanples of transparent conductive

| ayers used for Thearpgasent ineertopsnteundrthabm rerarsparentch a metallic
thin layer .is held between trans-‘garent,thin | ayers of high refractive

i ndex. Thi OFHAY RANDh 1§ LA RE Forming & RFHRPRLZERA- wi ched
structure S.I.uicgri'xta—stxl'ar}z%(n/u‘Aig{_a{b Oé(mestl:a't\i({ﬁg/élul.\%( far.yer on a transpar-

. ent condﬁctive layer and then forming a pair of metal-
lic electrodes on the metallic thin layer using a wet
plating process, as disclosed in JP-A-6-283260 (Tokkai-
hei). Typical examples of transparent conductive
layers used for transparent heater panels are laminates
in which a metallic thin layer is held between trans-
parent thin layers of high refractive index. This
application also discloses laminates having a sand-
wiched structure such as InOx/Ag/InOx, SiNk/Ag/SiNx or
Ti0,/Ag/TiO5, which is formed by a vacuum deposition
method, reactive deposition method or sputtering depo-
sition method. When a metallic thin layef containing
silver as a main.component is used for a metallic layer
of a laminate, the resulting laminate has particularly
excellent transparency in a wvisible light range, better
conductivity, especially excellent heatingiperformanée
at a low electric voltage.

In a transparent heater panel whose laminate is
covered by a transparent thin layer of high refractive

index, and which comprises a thin layer containing



[err], which is formed by a vacuum deposition nethod, reactive deposition
nmet hod or sputtering depo- sition nethod. When a netallic thin | ayer
containing silver as a main conponent is used for a netallic |ayer of a

| am nate, the resulting lam nate hasgparticularly excellent transparency in
a visible light range, better conductivity, especially excellent heating
performance at a low electric voltage. In a transparent heater panel whose
| am nat e | sitoeer ed kpppehr asspamain componandr amd Hisgmseef mactarve i ndex,
and which conprises a thin |ayer containing -4- silver or copper as a
mai n conporsathemuiics bodyd &heaxe dsoehdemandhddyr, sevene ienvdmpmrand f or
severe environ- nmental durability when the heater panel is used for the

t enper at ur BepEApeAvFabdd idy whengihe depdex Paned 4 used £or &P the i ke.
In particular, there are demands for noi sture-heat resistance, heat

r esi st ance VSR SCBYT L SOTPERSA L OR @@t?ﬁéﬂﬁ@ﬁdeIWﬁ§ i Yhedt resist-

IR oy T B R A B R o Y S
deteriOrat%BQ’mbE@ture-heat resistance, heat resistance and cold

resistance. In estimation of its moisture-heat resist-

ance, in particular, fine silver pgrticles are generat-

ed and coagulated, and they cause the thin layer of

silver to deteriorate. Due to such deterioration, the

heater panel is dotted with white spots resulting from

the coagulation of fine silver particles, its appear-

ance is deteriorated and the generation of heat does

not get uniform.

Therefore, conventional transparent heater panels
are protected by their subsﬁrates and protective resins
for the purpose of preventing their thin layers of
silver from deteriorating. However, when transparent
heater panels protected like that are tested for envi-
ronmental durability, their thin layers of silver are
deteriorated. That is, they do not have sufficient
environmental durability. In a trahspareht heater
panel in which a thin layer of a semiconductor such as
indiuﬁ oxide is ﬁsed as an exothermic layer, even if
béth surféces of its own are protected, the deteriora-

tion of the heater panel is hastened in the presence of



heater panel is dotted with white spots resulting fromthe coagul ati on of
fine silver particles, its appear- ance is deteriorated and the generation
of heat does not get uniform Therefore, conventional transparent heater
panel s are protected by their substraes and protective resins for the

pur pose of preventing their thin layers of silver fromdeteriorating.
However, when transparent heater panels protected like that are tested for
envi - ronmagtial chmpmidritts), drtbigo tdnan [Thetr Siof sidlvexr hsateket eri or at ed.
That is, they do not have sufficient environmental durability. In a

t r anspar enpamedt slogsamsit ihawehistfEfiaient |lenwiramentalhidiworakictior such as
I ndi um oxide is used as an exothermc |l ayer, even if both surfaces of its
own are préf¥ected, the deteriora- tion of the heater panel is hastened in
t he presence of -5- acid cqonmponents, and so on. That is, such a heater

panel does not W& deRFANEERLARy [1dh FANAPARANh 9atexy; Pametint i oned

above, in tr.ansparent heater panels wiih hoth suyfaces protegted,. the stud
" of the Outapggk%oéi surf%ces[%rotecte&, éﬁe stu&y of the outbreak y

cause of such deterioration and the solution thereof

have been extremely important problems.

SUMMARY OF THE INVENTION

A general object of the present invention is to
study the outbreak cause of such deterioration in order
to solve, that is, to provide transparent heater panels
haviné improved durability against pollutants such as
hygroscopic moisture, dust, gases, acid substances and
others, excellent environmental durability, high reli-
ability, high light transmission, excellent heating
performance and uniform heating performénce.

Another object of the present invention is to
provide a process for producing the same.

The present inventors earnestly studied the cause
of such deterioration to solve the above-mentioned
problems and found that such deterioration happens in
the cut end faces of a heater panel which are not
protected at all and spreads to any of directions in
its surface. Then, the present inventors found that,

as a measure against such deterioration, in a transpar-



cause of such deterioration and the sofution t her eof have been extrenely..

| mportant problenms. SUVMARY OF THE | NVENTI ON A general object of the

present invention is to study the outbreak cause of such deterioration in

order to solve, that is, to provide_tgansparent heater panels having
| nproved durability against pollutants such as hygroscopi ¢ noi sture,

dust,

gases, acid substances and others, excellent environmental durability, high
reli- abilidnt Hegte:r igdtiel Wi & St ¥inspacatt ecdbndeetiveg DPLyépr mance and

uni form heati ng .performance. Another object of the present invention

isto

provi de a foomest dora prrahspaxprnteswesteratidecand esepaix noEnébes~ear nest | y

studi ed the cause of such deterioration to solve the above-nenti oned

probl ens arfrddamda PPl cilierteic @ewen rthappenkrapspacentit end faces of

a heater panel which are not protected at all and spreads to any of

di r ect i ons GARIUGEiNG (LRYET TR LIGRIQF R FrediRenbrSueh A8 that, as a

measur e agai nst such deteriora ign, I n t.ranspar - -6- ent heater

with a traﬁﬁif%ﬂg (H]’ﬁjlﬁﬂtl" VR es 0? the t ansparent conduc-

tive layer with a transparent protective plastic member
of an anticorrosive prevents the above-mentioned dete-
rioration.

That is, a first object of the present invention
can be achieved by a transparent heater panel compris-
ing, in combination:

(1) a transparent substrate;

(2) a transparent cqnductive layer formed on a

first surface of the transparent substrate;

(3) a first electrode extending over a first edge

portion of the transparent conductive layer,
and a second electrode extending over a second
edge portion of the transparent conductive
layer spaced from and opposite from the first
edge portion thereof; and

(4) a transparent protective layer formed over the

portion of the transparent conductive layer,
where neither the first electrode nor the
second electrode is to be formed,

each of the end faces of the transparent conduc-

tive layer being anticorrosion treated.

panel



formed on a transparent substrate and a pair of elec- trodes to apply _
el ectric power to the transparent conductive |ayer, anticorrosive treatnent
such as-covering the cut end faces of the transparent conduc- tive |ayer
wth a transparent protective plasticynenber or an anticorrosive prevents

t he above-nentioned dete- rioration. That .is, a first object of the present
I nvention can be achieved by a transparent heater panel conpris- ing, in
conbi nati on: (1)A ssdcemd peis patt soPsthiat prefdnt ainhvantpa ecan coaduct i ve

| ayer formed on a first surface of the transparent substrate; (3) a first
el ectrode eaclueiied) bwea prdcess Logeppeparimgod thanspansparent conductive
l-ayer, and a second el ectrode extendi ng over a second edge portion of the

t r anspar entheakrri@anel |wyieh spompri se®m hdcoppbrationrromthe first edge
portion thereof; and (4) a transparent protective |ayer formed over the
portion of the ¢¥hrd aranspazemticswhetTatR: where neither the first

el ectrode nor the second electrode is to be forned, each of the end faces

of the transpareh &OrERRSPRFSRL | GRRAUGEITS 1aYeE oFPBREQOR rRat ed.

first surface of the transparent substrate;

(3) a first electrode extending over a first edge
portion of the transparent conductive layer,
and a second electrode extending over a second
édge portion of the transparent conductive
layer spaced from and opposite from the first

~edge poition thereof; and

(4) a transparent protective layer formed over the
portion of the transparent conductive layer,
where neither the first electrode nor the
second elecfrode is to be formed,

the process comprising a step of corrosion treat-

ing each of the end faces of the transpafent conductive
layer.

Optionally by means of covering each of the end

faces of the fransparent conductive layer with a pro-

tective plastic member or an anticorrosive.’

DESCRIPTION OF THE DRAWINGS
The construction, .operation and advantages of the

transparent heater panels of the present invention are



-7- A second object of- the present invention can be achieved by a process
for preparing a transparent heater panel which conprises, in conbination:
(1) a transparent substrate; (2) a transparent conductive |layer fornmed on a
first surface of the transparent subsgrate; (3) a first el ectrode extending
over a first edge portion of the transparent conductive |ayer, and a second
el ectrode extendi ng over a second edge portion of the transparent
conduct i ve sdetyefostiicen thendesdidefodeseripoivhhbyf regererge portion
thereof; and (4) a transparent protective |layer formed over the portion of
t he transpatleatfcbhoing vérawyegs.where neither the first el ectrode nor the
second electrode is to be forned, the process conprising a step of
corrosion treat-FIGg batt af plan vhewf 3tdysbrathagt pafispatepreeonducti ve

| ayer. Optionally by nmeans of covering each of the end faces of the
transparentf%%ﬁ%%c%mb@d+@9%F QftA hrpRgparent heater panel of the

present invention.

FIG. 2 is a transverse sectional view taken on
line A-A’ of fIG. 1.

FIGS. 3 (a),(b) are transverse sectional views
taken on line B-B’ of FIG. 1.

FIG. 4 is a perspective view of the heater panel
of FIG. 1.

FIG. 5 is a transverse sectional view similar to
FIG. 2 which illustrates a second preferred embodiment
of d transparent heater panel of the present invention.

FIG. 6 is a transverse sectional view similar to
FIG. 2 which illustrates a third preferred embodiment
of a transparent heater panel of the present invention.

FiG. 7 is a plan view illustrating a fourth pre-
ferred embodiment of a transparent heater panel of the
present invention.

FIG. 8 is a longitudinal sectional view taken on
line C-C’ of FIG. 7.

FIG. 9 is a transverse sectional view similar to
FIG. 2 which illustrates a fifth preferred embodiment
of a transparent heater panel of the present invention.

FIG. 10 is a longitudinal sectional view taken on



tective plastic nmenber or an anticorrosive. DESCRI PTI ON OF THE DRAW NGS The
construction, operation.and advantages of the transparent heater panels of’
the present invention are -8- set forth in the detail ed description by
reference to the followng drawings. 1G 1 is a plan viewillustrating a
first pre- ferred enbodi mrent of a transparent heater panel of the present
invention. FIG 2 is a transverse sectional view taken on line A-A of FIG
1. FIGS. 3 & d)iréd)carredpandinmg Seiteclimmab-Ni eos FEEenl avhic¢he B- B of

FIG 1. FIG 4 is a perspective view of the heater panel of FIG 1. FIG 5
i s a transvidrlswtratesmlsixtiy prederred cmba@ligentieh 4| txaespars a second
preferred enbodi mrent of a transparent heater panel of the present

i nventi on. §RtGhenter panehRf rthe REesHal 1WVeRELPRi lar to FIG 2 which

illustrates a third preferred enbodi pent_ of a fransparent heater panel of
the present i nvdkGpnl is a longitudinal sectional view similar

to FIG. 10 which illustrates a seventh preferred embod-
iment of a transparent heater panel of the present’
invention.

FIG. 12 is a transverse sectional view illustrat-
ing a second preferred embodiment of a transparent
heater panel 6f the present invention which is particu-
larly mounted on a support structure.

FIG. 13 is a plan view illustrating an eighth
preferred embodiment of a transparent heater panel of
the present invention.

FIG. 14 is a transverse sectional view taken on
line A-A’ of FIG. 13.
| FIG..15 is a perspective view of the heater panel
of FIG. 13.

FIG. 16 is a transverse sectional view similar to
FIG. 14 which illustrates a ninth preferred embodiment
of a transparent heater panel of the present invention.

FIG. 17 is a transverse sectional view similar to
FIG. 14 which illustrates a tenth preferred embodiment
of a transparent heéter panel of the present invention.

FIG. 18 is a transverse sectional view similar to

FIG. 14 which illustrates an eleventh prefeired embodi-



FIG 7 is a plan viewillustrating a fourth pre- ferred enbodi nent of a
transparent heater panel of the present invention. FIG 8 is a |ongitudinal
sectional view taken on line GC of FIG 7. FIG 9 is a transverse
sectional viewsimlar to FIG 2 wiqglg idlustrates a fifth preferred

enbodi nrent of a transparent heater panel of the present invention. FIG 10
Is a longitudinal sectional view taken on -9- a line corresponding with
line DD gfénktl 6f & ¢itaabpakent! halatera pandlh qF afiry paresartodi ment of a

transpar- ent heater panel of the present invention. FIG 11 is a
| ongi t udi ndhveattioanal view simlar to FIG 10 which illustrates a seventh
preferred enbod- inent of a transparent heater panel of the present
invention. FlIG Ifs2FI&Sa fl9ansv@bse peadt i(@jalisviaewplian usitewatand ng a second
preferred enmbodi nent of a transparent heater panel of the present invention
which is pRertc(b)l isl ¢ segtionadn view dgdustaatinguree. seni@s Bfis a pl an
view illustrating an eighth . .

preferred preparation units in which corrosion-proof

transparent heater panels are prepared.

FIGS. 27 (a),(b) are perspective views of second
outerly connected metal tabs substituting for an eye-
let.

FIG. 28 is a perspective view of a third outerly
connected metal tab substituting for an eyelet.

FIG. 29 is a plan view of a twelfth preferred
embodiment of a transparent heater panel of the present
invention whose transparent conductive layer in the
form of a pattern.

FIG. 30 is a plan view of a thirteenth preferred
embodiment of a transparent heater panel of the present
invention whose transparent conductive layer is in the
form of a pattern.

FIG. 31 is transverse sectional view illustrating

a conventional embodiment of a transparent heater

panel.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS_
Preferred.embodiments of the present invention

will be described as follows.



: preferred
i nventi on.

16 is a tr
ninth pref
i nventi on.

enbodi nent of a transparent heat er panel of the present

FIG 14 is a transverse sectional view taken on line A-A" of
FIG 13. FIG 15 is a perspective view of the heater panel of FIG
ansverse sectional view simjar to FIG 14 which illustrates a
erred enbodi nent of a transparent heater panel of the present

FIG 17 is a transverse sectional viewsimlar to FIG

13. K G

14 which

illustrates a teThé predetueed efibbdansparentahéatespparelshefit thepanel of -

t he presen
FIG 14 whi
transparen

t invention. FIG 18 is a transverse sectional view sim
i presenysineertion, cvhicht Argr £ cbecdornddiipn treated -
t heat'er panel of the present invention. In FIGS. 19 to

lar to
nment of a
26, part

(a) is a pY@&F@r%wF%#RFEEF?nFbPrPEeﬁtéﬁﬁtP%ﬂ§P19|@%FP?FUSV%&%rF@ a series
e eparatign units in which corrosion-proof transparent heater
{hé&)r RECEHRRE- 27 (a), (b) are perspective views of second

of preferr
panel s are

(a) First Embodiment; FIGS. 1 to 4

A transparent heater panel 1 described in FIGS. 1
to 4 comprises a main portion which is ﬂearly quadran-
gular and projected portions connected with outer power
sources which are projected along the extended lines of
electrodes over both the edge portions of the maiﬁ
portion. In other words, it comprises a transparent
substrate 2, a transparent conductive layer 3 which is
formed on a first surface of.the transparent substrate
2 to ﬁe'an exothermic body,

a peripheral edge portion of the transparent
substrate 2 reserved for the formation of a transparent
protective plastic member 7 being excluded from the
first surface,

a pair of electrodes 5 and 5’ formed over edge
portions of the transparent conductive layer 3 to apply
an electric power to the transparent conductive layer 3
and a transparent protective layer 6 formed over the
portion.of the_traneparent conductive layer 3, where
the electrodes 5 and 5 are not to be formed,

the transparent protective plastic member 7 being

formed over the transparent protective layer 6, the



outerly connected netal tabs substituting for an eye- let. FIG 28 is a
perspective view of a third outerly connected netal tab substituting for an
eyelet. FIG 29 is a plan view of a twelfth preferred enbodi nent of a
transparent heater panel of the pres ny dnvention whose transparent
conductive layer in the formof a pattern. FIG 30 is a plan view of a
thirteenth preferred enbodi nent of a transparent heater panel of the

present i NARLYDAMOSE A PBPHARN L HOEHE Hafed VEthS LFaddgator m of a
pattern. FIG 31 is transverse sectional viewillustrating a conventiona

enbodi Ment @t ddndRiHIVE MayaatEamintle XA ddde PESCRPTE ON LIg PREFERRED
EVMBODI MENTS Preferred enbodi nents of the present invention will be -

described atilckin@to thelhppdy WHdas obdftie peamipplenta heedgs panel s of the
present invention, which are to be corrosion treated with a. transparent
pr ot ect i ve polrdsitonc afertther trsirdparernt ratbsiosctte bad.

The tarnsparent protective plastic member 7 ful-
fills its anticorrosive function to protect the end
faces of the transparent conductive layer 3 and the
electrodes 5 and S’ from hygroscopic moisture, dust;
gases, acid substances and other  contaminants and
improve the transparent heater panel 1 in environmental

. durability.

Each of the electrodes 5 and 5’ is in the form of
a rectangle which is narrow in width and long in
length. One end of each of the electrodes 5 and 5’ is
a connecting section 5a or 5a‘’. The connecting sec-
tions 5a and 5a’ each are formed to connect a wire for
applying an electric power to the electrodes 5 and 5/,
respectively. Outerly connected metallic fittings 13
and 13’ are mounted. on the cénnecting sections 5a and
5a’ with eyelets 14 and 14‘, respectively. The con-
necting sections 5a and 5a’, in addition to the fit-
tings 13 and 13’, are projected from the main portion
of the transparent heater panel 1 to a direction in its
surface, the main portion being wvirtually in the form
of a quadrangle. The présent invention is, however,

not limited to this type. The connecting sections 5a



(a) First Enbodinent; FIGS. 1 to 4 A transparent heater panel 1 described
in FIGS. 1 to 4 conprises a main portion which is nearly quadran- gular and
proj ected portions connected with outer power sources which are projected
al ong the extended |ines of electrod § over both the edge portions of the
mai n portion. In other words, it cSng i Ses a transparent substrate 2, a
transparent conductive layer 3 which is fornmed on a first surface of the

transparengn§uBsrr ahe Bet grg‘?je%'i‘.eaxthﬁh?ioﬁfbagi'ec%igﬁrsi Bpe/idnagdge portion

of the transparent substrate”2 reserved r the formation of a transparent

protectiveipl sgtbetarnaad K‘age'ha& 8%Chwdgdcteamathaifii,r st surface, a pair
of electrodes 5 and 5 forned over edge portions of the transparent

conductive | ayer 3(by SppbydaEmbbddiment;pPwe. 50 the transparent conductive
| ayer 3 and a transparent protective |ayer 6 formed over the portion of the
transparent condutranephapgat Pproweectdvehplalstdcr dddm 9 disd j®inmde not to be
formed, the transparent protective plastic nenber 7 being fornmed over the

t r anspar entoptbecvppers suydace ofhe transparent protective plas-

tic member 7 by means of an adhesive layer which is not
shown in the figure.
(¢) Third Embodiment; FIG. 6

Electrodes 5 and 5’ consist of conductive resin
layers Sb and 5b‘’ and plating layers 5c¢ and 5c¢’, re-
spectively. An adhesive layer 10 is formed on a second
surface of a transparent substrate 2 where a transpar-
ent cénductive layer 3 is not to be formed and a sepa-
rator or release sheet 11 is iaminated on the adhesive
layer 10. In this embodiment, the separator or release
sheet 11 is peeled off and then the transparent heater
panel 1 is joined to an outer support structure by
contacting the surface of the adhesive layer 10 with
the outer support structure by preséure;

(d) Fourth Embodiment; FIGS. 7 and 8

Connecting sections for applying an.electric power
consist of only electrodes 5 and 5’ consisting of foils
of a metal such as copper. A transparent conductive
layer 3 constituting an exothermic body is formed on
the entire surface of a transparent substrate 2. A

transparent conductive resin layer (conductive paste



- 12 - electrodes 5 and 5 and the end faces of the transpar- ent
conductive layer 3 and the electrodes 5 and 5, and sticking to the upper
face of the peripheral edge portion of the transparent substrate 2. The
tarnsparent protective plastic nembery  ful- fills its anticorrosive
function to protect the end faces of the transparent conductive |layer 3 and
the el ectrodes 5 and 5 from hygroscopi ¢ noi sture, dust, gases, acid

subst ances kaer) 68, cant Kdhesive Ddger NPj c¥betticodsans paidns’ header panel
1 in environnental durability. Each of the electrodes 5 and 5 is in the
formof a rachthet etrdmsparentnacomdncbive dtésimdlayeny (eohdugtiveOne end of
each of the electrodes 5 and 5 is a connecting section 5a or 5a'. The
connect i ng pagtetlaygrpabhnréafomed omctherwransparenhecondudire for
applying an electric power to the electrodes 5 and 5, respectively.
Quterly corfriee elRrYRE a8 | ie order ngsThe eg@e 1porbkensoeft Be cRPPAE
connecting sectjons 5a and 5a' wth eyelets 14 and 14!, respectively. The
con- necti AP RWIRCIRARFHLER' TeFin JlRAYETDH P 2FRecelpetricaddy13 and 13

are projected fromthe nain portion of the transparent heate anel 1to a
i rection i5PRRSSEe rELEh ook RFRRor (BN BEEREE WPPTEI $9% HOPRE form
surfaces and end faces of the main poxrtion of the

heater panel are covered by a transparent protective
plastic member 7, so that the main portion is protected
from contaminants and is prevented from corrodiné.
(e) Fifth Eﬁbodiment; FIG. 9

A transparent protective plastic member 7 covers,
via an adhesive layer 8, the upper surface of a trans-
parent protective layer 6, the upper surfaces of elec-
trodes 5 and 5, and the end faces of the electrodes 5
and 5’ and a transparent conductive layer 3 to protect
the main porﬁion of the heater panel from contaminants.
Another transpareﬁt protective plastic member 7 also
covers the lower gurface and side faces of a transpar-
ent substrate 2 to prevent the main portion from cor-
roding. The upper and lower transparent protective
plastic members 7 are joined to each other via an
adhesive layer 8 in peripheral edge portions of the

heater panel.



of a.qUadrangIe. The present invention is, however, not limted to this
type. The connecting sections 5a - -.13 - and 5a’' may be projected in any
of directions optional- |y selected and nmay not be projected at all. (b)

Second Enbodi nent;

FIG 5 Atranspargy protective plastic film9 is joined

to the upper surface of a transparent protective plas- tic nenber 7 by
nmeans of an adhesive |ayer which is not shown in the figure. (c) Third
Enbodi ment; FIG 6 (& )edixate Enfbotiighenit ;@3 .St10f conductive resin |ayers
5b and 5b' and plating |ayers 5c and 5c', re- spectively. An adhesive |ayer
10 is formed onAatyensphrent gomtEct e pilgsrientmenbsst rataovemwdhere a
transpar- ent conductive layer 3 is not to be fornmed and a sepa- rator or
rel eas€ shedtectraodes &y mattemnmparentadimgiuative erayier 3 mandia enbodi nent,
the separator or release sheet 11 is peeled off and then the transparent
heat er pandrapspagesthephsirate kd @xeapp@arsiongirasemed dnracting the

surface of the adhesive |layer 10 wth the outer support structure by
pressure. the formation of the electrodes 5. .

(g9) Seventh Embodiment; FIG. 11

A transparent protective plastic member 7 covers

the whole of electrodes 5, a transparent conductive

layer 3 and a transparent substrate 2. The transparent

protective plastic member 7 is removed using a suitable

means such as heat treatment to install the

electrodes 5.

(h) Application of Second Embodiment; FIG. 12

A transparent heater panel as described in FIG. 5

and a liquid crystal display element are united togeth-

er. This figure shows an embodiment which is formed by

contacting a polarizing plate (P) 15 with a transparent

protective plastic film 9 by pressure via an adhesive

layer 10 to adhere a liguid crystal display having a

structure of polarizing plate (P) 15 / liquid crystal

display element 17 / polarizing plate (Q) 16 to the

transparent protective plastic f£ilm 9. The embodiment

also has a structure in which light from a backlight 18

is transmitted from the side of a transparent substrate

2 and‘is.then used.

Next, the structure of a transparent heater panel



(d) Fourth Enmbodinment; FIGS. 7 and 8 Connecting sections for applying an

el ectric power consist of only electrodes 5 and 5' consisting of foils of a
nmetal such as copper. A transparent conductive layer 3 constituting an
exothernmic body is formed on the entiyg surface of a transparent substrate
2. A transparent conductive resin |ayer (conductive paste - 14 - | ayer)
5b, an adhesive layer 8, electrodes 5 and 5 and anot her transparent

conduct i ve gfestilie | siden € Olxhksit ién PASIE beydsdchibad evHax NExee Oon t he
transparent conduc- tive layer 3 in order. The edge porti-ons of the upper

and | ower deeahext ipeneksis dayrosidh reatedotitic Al yacoiometraed W th each
other. The entire upper and | ower surfaces and end faces of the main
portion of 8iweheater panel are covered by a transparent protective plastic
menber 7, so that the main portion is protected fromcontam nants and is
prevent ed from corr odidl. Exghtlri Bmboddaent irdfiGS £133 1 A3 ransparent
protective plastic nenber 7 covers, via an adhesive |ayer 8, the upper

surface of a trdhstr3FRAFCR: &%ﬁ?ﬁepﬁ%ﬁﬂerl @eqqféulﬁﬂ)e"r_n HAFRcek3 of el ec-

to 15 comprises a main portion which is nearly quadran-
gular and projected portions conneéted with outer power
sources which are projected along the extended lines of
electrodes over both the edge porﬁions of the main
portion. In other words, it comprises a transparent
substrate 2, a transparent conductive layer 3 which is
formed on a first surface of the transparent substrate

2 to be an exothermic body,

_a pair of electrodes 5 and 5’ formed over edge
portions of the traﬁsbarent conductive layer 3 to apply
an electric power to the transparent conductive layer 3
and a transparent protective layer 6 formed over the
upper surface of the transparent conduétive layer 3,
where the electrodes 5 and 5’ are not to be formed, and

a transparent protective plastic film 9 covering
the upper surface of the transparent protective layer 6
and' the upper surfaces of the electrodes 5 and 5.

Such lamination is, however, carried out without an
adhesive layer. The end faces of the transparent con-
ductiye layer 3 are corrosion treated. That is, they

are covered with an anticorrosive component 31 layer.



“trodes 5 and 5, and the end faces of the electrodes 5 and 5 and a
transparent conductive layer 3 to protect the main portion of the heater
panel from contam hants. Another transparent protective plastic nenber 7

al so covers the lower surface and gige faces of a transpar- ent substrate 2
to prevent the main portion fromcor- roding. The upper and | ower
transparent protective plastic nmenbers 7 are joined to each other via an

adhesi ve | anere8etBrfaekpbeantl sdgeaphr birensnothihenhgat e manel . - 15 -
(f) Sixth Enbodinent; FIG 10 A transparent protective plastic nenber 7

covers el ezécbanglé, whlthamspnaembwcmndwddtheahdyébna and langthnspar ent
substrate 2 except portions reserved for the formation of the el ectrodes 5.
(g) Sevent @né&nkondi aEneackl Gf theAeileatspdesntisproceuvnectiplgasti ¢ nenber 7
covers the whole of electrodes 5, a transparent conductive |layer 3 and a

t ranspar enfegtibonr S@eoz. 53fie tHaﬁgsaﬂénﬂnﬁré?écﬁpﬁeewﬁégﬁﬁcaﬁﬁnber 7 1is

renoved using a suitable nmeans such as heat treatnment to install the
formed in the connecting sections 5a and 5a‘’, respec~

tively, so that the desired outerly connected metallic
fittings can be mounted on the connecting sections.
| (j) Ninth Embodiment; FIG. 16
A transparent protective plastic film 9 is lami-
nated via an adhesive layer 8 and the entire end faces
of alheater panel are covered with a resin layer 32
containing an anticorrosive. or organic protective
layer. The heater panel has the same good anticorro-
. sive effect as ever even when the resin layer 32 con-
taining the anticorrosive.is replaced by a transparent
protective plastic member 7 without an anticorrosive as
previously described using FIGS. 1 to 11.
(k) Tenth Embodiment; FIG. 17
Electrodes 5 and 5' consist of conductive resin

layers 5b and 5b’ and plating layers 5c and 5c’, re-
spectively. A transparent protective plastic fiim 9 is
also laminated, via an adhesive layer 8, on the lower
surface of a transparent substrate 2, where a transpar-
ent conductive layer 3 is not to be formed. A resin
layer 32 containing an anticorrosive may be replaced by

a transparent protective plastic member 7 without an



el ectrodes 5. (h) Application of Second Enbodinent; FIG 12 A transparent
heater panel as described in FIG 5 and a liquid crystal display el enent
are united togeth- er. This figure shows an enbodi nent which is fornmed by
contacting a polarizing plate (P) 15 with a transparent protective plastic
film9 by pressure via an adhesive |ayer 10 to adhere a liquid crystal

di spl ay having a structure of polarizing plate (P) 15/ liquid crystal

di spl ay el gigitcokidsiRd arizing plate (Q 16 to the transparent protective
plastic film9. The enbodi ment al so has a structure in which light froma

backlight 18 is trqqgmgﬁéuéﬁﬁunnﬁﬂuaﬁﬁéht;ﬁFEGlrﬁgwparent substrate 2 and
IS then used. Next, the structure of a transparent heater panel - 16 -

of the present iEnEldoys Wi lelsctdexrizs (hmhdY tdwe heatwrsiganel is
corrosion treated with an anticorro- sive. (i) Ei ghth Enbodinent; FIGS. 13
to 15 A tr dirsadresht MBstterigpandieyl adees cyovmated (willhGain Ehtticcoraonpri ses a
mai n portion which is nearly quadran-
sive component layer 31. The entire end faces of a
heater panel are covered with a resin layer 32 contain-
ing an anticorrosive. The resin layer 32 containing
the anticorrosive may be replaced by a transéarent
protective plastic member 7 without an anticorrosive.
Preferred transparent heater panels of the present
invention having a structure as illustrated in FIGS. 1
to 18 are improved especially in environmental durabil-
ity and performance as a trahsparent heater panel and
remarkably in reliability.
freferred.typical materials for portions which
constitute a transparent heater panel of the present
invention will be desciibed.
. A transparent substrate 2 is a substrate whose
light transmission is generally 60% or more, preferably
70% or more, and more preferably 80% of more in a
visible light range having a wavelength of from 400 nm
to 800 nm. Glass plates and transparent plastic films
can be used as the transparent substrate. The trans-
mission of the plastic films does not exceed 95% unless

anti-reflection treatment such as anti-reflection

coatihg is carried out. Plastic films and sheets are



- gular and projected portions connected wth outer power sources which are
projected along the extended |ines of el ectrodes over both the edge
portions of the main portion. In other words, it conprises a transparent
“substrate 2,- a transparent conductiy ayer 3 which is formed on a first
surface of the transparent substrate to be an exotherm c body, a pair of
el ectrodes 5 and 5 forned over edge portions of the transparent conductive

layer 3 to piafaradlyehRdd ifrdadervit it [N AHesdNAdtdt Ve | ayer 3
and a transparent protective |layer 6 formed over the upper surface of the

t r anspar entbiddrac timpadtaysss ik tadus o omiianiowdqarddwrgdi i t@r e not to be
formed, and a transparent protective plastic film9 covering the upper

surface of the thrafspaeshtplasitiectiidend el shewits tdnaigperofwdhees of the
electrodes 5 and 5. Such lam nation is, however, carried out w thout an

adhesi ve | #p&terphsushl asmeelyathlens segrphthaladie andipadkyetler 3 are
corrosion treated. That is, they are cqovered with an anticorrosive
conponent ¥ieng &aphthalate, ofh)AMQRALYNAES D5 RPPP1IMAFE L% in the shape

of a
polyamide, polyether, polysulfone, polyethersulfone,

polycarbonate, polyarylate, polyether imide, polyether
ether ketone, polyimide, aramid, poly(parabanic acid)
or norbornene series polymers. A plastic film or sheet
on which a moistureproofing layer or gas barrier 1ayér
is formed on one surface or both surfaces may also be
used as the transparent substrate. The same materials
as subsequently :eferred to about transparent protec-
tive plastic members 7 may also be suitably used as the
moistﬁreproofing iayer or gas barrier layer.

An undercoat may be formed on the surface of a
transparent substrate 2 to improve a heater panel in
adhesiveness of the transparent substrate 2 to a trans-
parent conductive layer 3. Crosslinkable resins or
crosslinkable resins mounted on anchor agents are
preferred as undercoats. Acrylepoxy resins, acrylsili-
cone resins, epoxy resins, acrylic resins, phenoxy
ether crosslinkable resins, melamine resins, phenolic
resins,'urethéne resins and UV-setting acrylates are
preferably used as the crosslinkable resins. Water

soluble polyurethane resins, water soluble polyamide



rectangl e which is narrow in wdth and long in | ength.. One end of each of
the electrodes is a.connecting section 5a or 5a'. Holes 12 and 12' for
eyelets are formed in the connecting sections 5a and 5a', respec- tively,
so that the desired outerly connecte dmga]lic fittings can be nounted on
t he connecting sections. (j) N nth Efbodinent; FIG 16 A transparent
protective plastic film9 is lan - nated via an adhesive |layer 8 and the

entire end laes OGP Pyt WA Atk W ddb iGN Lo ByEr 32

contai ning an antic ve or ‘organic protective |layer. The Heater panel

has the sagngaheAHdrepithaldte Imer) A eI SALNYERdSeatesi N | ayer
32 con- taining the anticorrosive Is replaced by a transparent protective

pl astic nerhrilsiond lnd sdryenic ot mosthecesl v esmolsionslencs | bed usi ng
FIGS. 1 to 11. (k) Tenth Enbodinment; FIG 17 Electrodes 5 and 5 consist of
conduct i ve prefierabdyensesh s’ arechbplagentcs | aylry & andesSe’ |, re-
spectively. A transparent protective plastic film9 is also |amnated,. via
an adhesi vedadgewhd,clorcarm dnprgyre aieatenfpanek adnmdhesiventssate 2,
where a transpar- ent conductive layer 3 is not to be forned. A resin

| ayer 32 c®f & finagsnerent cbgnate nhytd A repnRRArE It LS par ent

rotective.plastic nmenber 7 wthout an .
P éive layer 3 may be used. The undercoat’s thickness is

usually in the range of from 1 to 100 pum, preferably 10
to 50 um. A layer of a substance, which consists of
- any of inorganic materials such as silicon oxide and

magnesium fluoride and organic materials such as fluo-
rine-containing resins and acrylic resins and which has
a refractive index being less than 1.6, may be formed
on the transparent substrate 2 as an anti-reflection
layer having a thickness of from 0.1 nm to 200 pm.

Semiconductor thin layers, metallic thin layers
and laminates of metallic thin layers and transparent
thin layérs cén be applied to as the transparent con-
ductive layer 3. The laminates may be multilayers.
Laminates consisting of a transparent thin layer and a
metallic thin layer having, as a main component, at
least one selected from the group cbmprising silver and
copper are particularly preferred.

Semiconductor thin layers constituting the trans-
parent conductive layer 3 consist of indium oxide, tin

oxide, ITO(indium tin oxide) or IZ0(indium zinc oxide).



- 18 - anticorrosive. (1) Eleventh Enbodinent; FIG 18 End faces of
electrodes 5 and 5' are corrosion treated. That is, they are covered with
an anticorro- sive conponent layer 31. The entire end faces of a heater
panel are covered with a resin layer g2 contain- ing an anticorrosive. The
resin layer 32 containing the anticorrosive nmay be replaced by a
transparent protective plastic nenber 7 without an anticorrosive. Preferred
t ranspar entrhee aittin Janfdss Of thicknpesseid genvardlDy havtiig pasgeusEure as
illustrated in FIGS. 1°to 18 are inproved especially in environmental

dur abi | - i tircand Qard ok AT enmes preferaiply 20 teab@® menel and remarkably
inreliability. Preferred typical materials for portions which constitute a
transparent heatRyanspastentt thin players ¢onshitewning | thectyanspated. A
transparent substrate 2 is a substrate whose |ight transm ssion is

general | y 6% SONMIEiys ckayed| 3 axpoprietorablantingle bREPEFaBFy 80% or

nore in a visible |light range having a vel ength of. from 400 nm
~ laminates(Lavingg%t leasg twg%iayer £hich are composed

of any of materials selected from the group consisting
of metaliic oxides, metallic nitrides, metallic oxyni-
trides, metallic hydronitrides and metallic carbides.

Metallic thin layers constituting the transparent

conductive layer 3 preferably comprise a first metallic
thin layer (A) and a second metallic thin layer (B)
which each are over transparent substrates in order of
AB, BAB or BA;

the firsﬁ metallic thin layer (A) being selected

from the group consisting of

(1) one of a lamina and a laminate comprising at
least one metal selected from the group (al)
consisting of silver and copper;

(2) one of a lamina and a laminate comprising an
alloy of at least one metal selected from the
group (al) and at least one metal selected from
the group (a2) consisting of palladium, copper,
platinum and gold; and

(3) one of a lamina and a laminate consisting of a
mixture of at least one metal selected from the.

group (al) and at least one metal selected from



to 800 nm G ass plates and transparent-plastic filnms can be used as the
transparent substrate. The trans- m ssion of the plastic filns does not
exceed 95% unl ess anti-reflection treatnent such as anti-reflection coating
is carried out. Plastic filnms and shegts are - 19 - preferably used from
a viewpoi nt of thickness, flexi- bility, inpact resistance or continuous
productivity. Preferrediplastic filnms and sheets consist of pol- yesters

such as pol yet hyl enhe reipt @a2At,e and pol yeth- yl ene naphthal ate, or
honopol ynmers or copol yners of pol yam de, pol yether, polysulfone,

pol yet her sul f on&hepsepoadb mediad, 1 igolthdny | latymr @ )y didierg iselkgtemdl yet her

et her ketone, polyimde, aram d, poly(parabanic acid) or norbornene series
pol ymers. ﬁrpmaghngman<monaﬁ§§inmhcm£ich a noi stureproofing |ayer or gas
barrier layer is formed on one surface or_ both surfaces nmay al so be used as
t he transpar ent{ 43uleser &fe a2 Haaminarandadediaminate APRGENT Bt eferred to
about transparent protec- tive plastic nenpers 7 al so be suitably used

as the noi st urepr odEaFF I%F“qﬁa]g%l@&?qdeer%é?n&yﬂF%e&%t may be

f . . s 3
forned.on the Surf%%%éisfing of copper, nickel, tin, indium,

titanium, palladium, aluminum, chromium, sili-
con, tungsten, vanadium, zinc, tantalum,
gold, platinum and cobalt;

(5) one of a lamina and a laminate comprising an
alloy of at least one metal selected from the
group (bl); and

(6) oné of a lamina and a laminate of a mixture
consisting of at least one metal selected from
the group (bl).

The transparent conductive layer 3 is not limited
to the above-mentioned examples. A metal such as sil-
ver, gold, copper, aluminum, nickel or chrome is used
as a metallic thin layer constituting the transparent
conductive layer 3. Silver, gold and copper are pre-~
ferred. Particularly, (1) a metallic thin layer com-~
prising a metal selected from the group consisting of
silver and copper or an alloy thereof,_and (2) a lami-
nate of sandwiched structure which consists of a metal-
lic thin layer (a).comprising a single metal selected

from the group consisting of silver and copper or an



‘transparent substrate 2 to inprove a heater panel in adhesiveness of the
transparent substrate 2 to a trans- parent conductive | ayer 3.
Crosslinkabl e resins or crosslinkable resins nounted on anchor agents are
preferred as undercoats. Acryl epoxy.resinns, acrylsili- cone resins, epoxy
resins, acrylic resins, phenoxy ether crosslinkable resins, nelamne
resins, phenolic resins; urethane resins and UV-setting acrylates are

pref er abl y aldoy dhetrtenfcreost|a rkssisparssithsthimtlayen| (b) ecpapyiset hane
resins, water sol uble polyam de - 20 - resins, hydrophilic polyester
resins, andfghdusompopndsadaqied frghiihe FEOYN-FESisEing | @Fe- vi nyl
acetate enuLsiQSs and acrylic or nethacrylic enulsjons ar referably used

as the ancRdrt Such, @giSilran HRRICqnRE G BSPERt er ~ panel
i n adhesi vene @f a tngp arent. substrate. g tq t arent .conduc- tive
:ayer BSIrr;?sz's' : %sjp C ésaurg‘s%io R ‘ﬁ‘%ﬂﬁ’;‘??‘gﬁ? ??1% range of
f 1t . A t J : pst ance,
uhi oh consEatl 8F SiFRsEr R SREttafiy o te e find SUBT 2100

magnesi um flayRid f NG AF et RS itk S Grd#di%bly used as

the transparent conductive layer 3. A laminate of a

metallié thin layer and a transparent thin layer and a
laminate whose metallic thin layer is sandwiched with
transparent thin layers are preferred from a viewpoint
of transparency or conductivity. A laminate consisting
of a transpafént thin layer containing at least one
selected from the group consisting of nitrides, oxides
and carbides and a substantially transparent metallic
thin layer each is particularly preferred. A transpar-
ent thin layer of multilayer structure and a metallic
thin layer of multilayer structure are also useful.
Metallic thin layers for the transparent conduc-
tive layer 3 having a transparent thin layer and a
metallic thin layer in combination include a single
layer and a laminate containing at least one substance
selected from the group consisting of silver, an alloy
containing silver and a mixture containing silver. The
silver content of an alloy or a mixture containing
silver is'generally 5% by weight or more, breferably

30% by weight or more, more preferably 50% by weight or



ri ne-containing resins and acrylic resins and which has a refractive index
being less than 1.6, may be forned on the transparent substrate 2 as an
anti-reflection layer having a thickness of fromO0.1 nmto 200 [err].

Sem conductor thin layers, nmetallic_tlyn layers and | am nates of netallic
thin layers and transparent thin |layers can be applied to as the
transparent con- ductive layer 3. The |lam nates may be nmultil ayers.

Lami nat es GRiyed Stdrd st grSRAsBPL7d9) By WAy Egh@ndk and®d 2l Ifge t hin |ayer
havi ng, as a main conponent, at |edst one 'selected fromthe group

conpri si ng coppedf cortteatpRef £ CaXbdy i ot Atk ied eddreghidwg conduct or thin
| ayers constituting the trans- parent conductive |ayer 3 consist of indium
oxi de, tin coppex; is@emstaliy 5% oy dedight |AO(monk urnpreferablyle) . - 21
- The thin layers' thickness is generally in the range of from 10 to 1, 000
nm pref er aly 30 walGon amndiransperemreferably 56 donsveéight nert he
transpar- ent conductive |ayer 3 are preferably single |ayers or |am nates
havi ng at |mQER, tansd Rgat Pxgferabkiy steight s gro¥rit erfRl s sel ected

fromthe group consisting .
general, these contents do not exceed 99.9% by weight.

The silver-copper content of an alloy or a mixture
containing silver and copper is generally 5% by weight
or more, preferably 30% by weight or more, more prefer-
ably 50% by weight or more, and most preferably 70% by
weight or more. In general, the content does not
exceed 99.9% by weight.

Metals such as gold, copper, palladium, platinum,
and tungsten, titanium, cobalt, chrome, nickel, tin,
indium, IT(indium-tin), silicon and zinc are preferred
as metals for an alloy or a mixture containing silver
from a viewpoint of preventing heater panels from
deteriorating. The content of metals in a transparent
conductive layer of a heater panel is sufficient if the
heater panel is prevented from deteriorating. The
metal content is generally from 2 to 60% by weight,
preferably from 5 to 50% by weight, more preferably
from 8 to 30% by weight.

The thickness of metailic thin layers is essen-
tially from 1.to 500 nm, preferably from 5 to 50 nm,

and more preferably from 10 to 30 nm.



of netallic oxides, netallic nitrides, metallic oxyni- trides, netallic
“hydronitrides and netallic carbides. Metallic thin layers constituting the
transparent conductive layer 3 preferably conprise a first netallic thin

| ayer (A) and a second netallic thin,kayer (B) which each are over
transparent substrates in order of AB, BAB or BA; the first nmetallic thin
| ayer (A) being selected fromthe group consisting of (1) one of a |amna

and a | am nate pgPPEHaI gﬁrﬁbsleeéit ifpechy asmleatledd pan@ tite group (al)
consisting of silver and copper; (2) one of a lamna and a | am nate

conpri si ngafhe8itéyest af hesillverethihallayelreored wewalllie ¢thip (al) and
at |l east one netal selected fromthe group (a2) consisting of palladium
copper, plaayennvantagoidg aidvel®) tone oiraaspamend dhdna layematae
consisting of a mxture of at |east one netal selected fromthe group (al)
and at |eamet@ﬂabmethnnséayeu:edomtgn:mng- ay metaflhetiesuhear)
silver is laminated on at least one surface of a silver
thin layer or a thin layer containing silver as a main
component (5% by weight or more of silver) to form a
metallic thin layer used here. A single metal selected
from the group consisting of nickel, chrome, titanium,
gold, copper, platinum, tungsten, molybdenum, iridium,
lead, tin, indium, zinc, palladium, cobalt, silicon,
aluminum, germanium, manganese, gallium, tantalum,
vanadium, zirconium, barium and niobium or an alloy or
a mixture containing at least one selected from the
above-mentiond group are preferred as a metal other
than éilver which imprbves a metallic thin layer in
adhesiveness to a transparent thin layer. The thick-
ness of metallic thin layers containing a metal other
than silver is generally from 0.1 to 50 nm, preferably
from 0.3 to 30 nm, and more preferably from 0.5 to 10
nm, most preferably 0.5 to 5 nm.
Dielectric materials of high refractive index are
preferred as transparent thin layers constituting the
transparent conductive thin layer 3. The dielectric

materials of high refractive index include nitride thin

layers, oxide thin layers and carbide thin layers.



the second netallic thin layer (B) being selected fromthe group consisting
of (4) one of a lamna and a | am nate conprising at |east one netal o
selected fromthe group (bl) consisting of copper, nickel, tin, indium
titanium palladium alumnum chromgn_sili- con, tungsten, vanadi um
zinc, tantalum gold, platinumand cobalt; (5) one of a lamna. and a

| am nate conprising an alloy of at |east one netal selected fromthe group
(bl); and (fpefurabifie anditet iHlsncomsttitbie miteide hi®e Tayststi ng of at
| east one netal selected fromthe group (bl). The transparent conductive

| ayer 3 i s imdlddernitrided heucoave- stehi cam el xiadg) eslurimetal such as
sil- ver, gold, copper, alum num nickel or chrone is used as a netallic
thin | ayer rddnside utindiumenitanidpargatl tomdictride | asdn Bitsideer, gold
and copper are pre- ferred. Particularly, (1) a netallic thin |ayer com
prising a rRazan guiteidel fehreraaibife @ndisiligenicarbide and copper or
an alloy thereof, and (2) a |lam- nate of_ sandw ched, structure which

consi sts oMk -OFYRIERIILS HACh (35 ThHFIRiMFRLETIRe TRal sel ected
fromthe or o GONAS! '08kSn SxynflrfdS, COPREE: i Brynitride,

indium oxynitride, gallium oxynitride, chrome oxyni-

tride and silicon carbide oxynitride, hydronitrides

such as aluminum hydronitride, indium hydronitride,

gallium hydronitride, silicon hydronitride, tin hydro-

nitride, boron hydronitride, chrome hydronitride and

silicon carbide hydronitride.

Nitrides, oxynitrides and hydronitrides each can
be used. Transparent thin layers of high refractive
ihdex consisting of nitrides, oxynitrides or hydroni-
trides having a refractive index of generally 1.6 or
more, preferably 1.8 or more, and more preferably 2.0
or more are preferred. In generél, the refractivé
index does not exceed 3.0. The light transmission is
generally 50% or more, preferably 70% or more, and more
preferably 80% or more. In general, the light trans-
mission does not exceed 98%.

The main componénts other than metals in the
oxynitrides are oxygen and nitrogen. If nitrogen is
present in the oxynitrides, in general, it is suffi-

cient. The nitrogen content is generally 0.1 atom % or



- 23 - alloy thereof and a transparent thin layer (b) conmpris- ing a
conpound sel ected fromthe group consisting of nitrides such as silicon
nitride, netallic oxides such as indiumoxide and titaniumoxide, netallic
carbides such as silicon carbide, espggially a transparent thin | ayer of
~high refractive index, are preferably used as the transparent conductive

| ayer 3. A lamnate of a netallic thin layer and a transparent thin | ayer
and a | am naveeyhpseferabli/i 30t atoml &yer mereanmwrehpdefierhblyabddpar ent
thin layers are preferred froma viewpoint of transparency or conductivity.
A | am nate %bﬂ@igtDngmgreab@ﬁadsparéhe samnofagrygennaainnhragencast one
selected fromthe group consisting of nitrides, oxides and carbides and a
subst ant i al FREPBRE parBAt thet YPPPE LAMAL| 4FcPOedcAtP® Bart BBl arly
preferred. A.iranspar- _ent thin _|ayer of nulti er structure and a

Tecal || ot MUHEFAGER- GpafanE: Phy EheL EPRBPAREt aPEARFShABPRES LRetE! |1 ¢ ¢hi n
| ayers for fansparent, _copduc- tiye.layer ayi tran rent thin

| ayer and a£ﬁ§té? F%H%%FﬁdFﬁyég §ﬁn%5é§}Xa§§oﬁ§Pﬂc¥u g ﬁogﬁﬁg galayer and a
lam nate coplgkli-9814! 8be38bmO8 o2 ASLENCCThe thickness of the '

nitride layers is generally from 0.3 to 100 nm, prefer-~
ably froﬁ 1 to 100 nm, more preferably 5 to 50 nm, and
most preferably from 10 to 30 nm.

Materials for oxide thin layers constituting the
transparent conductive layer 3 include indium oxide,
tin oxide, indium tin oxide(ITO), indium zinc
oxide(IZ0), aluminum oxide, germanium oxide, silicon
oxide, zinc oxide, zirconium oxide, titanium oxide,
yttrium oxide, erbium oxide, cerium oxide, tantalum
oxide and hafnium oxide. Ozxides eaéh can generally be
used. Transparent thin layers of high refractive index
consisting of oxides generally having a refractive
index of.1.6 or more, preferably 1.8 or more, and more
preferably 2.0 ér more are preferred. The light trans-
mission is generally 50 % or more, preferably 70 % or
more, and more preferably 80 % ‘or more. In general,
the light transmission does not exceed 98 %. The
thickness of at least one layer constituting the oxide
thin layers is generally from 5 to 600 nm, preferably

from 60 to 100 nm, and more preferably from 20 to 80



selected fromthe group consisting of silver, an alloy containing silver

and a mixture containing silver. The silver content of an alloy or -a

m xture containing silver is generally 5% by weight or nore, preferably 30%
by wei ght or nore, nore preferably 50% by wei ght or - 24 - nore, and

nost preferably 70% by wei ght or nore®“®The copper content of an alloy or a
m xture containing copper is generally 5% by weight or nore, preferably 30%
by wei ght ogﬁnbre, nore preferably 50% by wei ght or nore, and nost
preferably % by wei ght” or nore. In general, these contents do not exceed

99. 9% by vei ght . gJ8g $h{ 48" ma9PBE £6LRE&NEn0thaNE8FMOYF0h MiFLULES €
containing silver and cOpper Ts generally 5% by wei ght or nore, preferably

30% by wei gbén€&iADAE mIRGE1PEERBENeABEYbEBNREN YayEebE e6nBRLi€utand nost .
preferably 70% by weight or nore. In general, the content does not exceed

99. 9% by weigiita deankpagent eendatdiveopager o2l bedween al arbngk and
tungsten, titanium cobalt, chrone, nickel, tin, indium |IT(indiumtin),
sili con andparemtacenguettveellagernahdl a £tvanapasbhbysabsarateture
containing silver _
When a new transparent conductive layer is formed on
existing nitride and oxide layers, a portion or large
portion 6f them may be changed into oxide and nitride
layers, respectively.

Well-known methods such és a spray-method, a
coating method and a physical deposition method can be
used as methods for forming metallic thin layers and
transparent thin layers constituting the transparent
conductive layers 3 on the transparent substrate 2.

The physical deposition method is used for forming thin
layers of metals under reduced pressure or under vacuum
and inéludes a vacuum deposition method, a sputterihg
method, an ion plating method, an ion beam assisting
deposition method, an ion cluster beam method, a molec-
ular beam epitaxy (MBE) method, a chemical vapor depo-
sition'(CVD) method, an MOCVD method and a plasma CVD
method. . |

In general liquid crystals, the temperature de-
pendency of their movements is relatively small. If

the temperature distribution in the surface of a trans-

parent heater panel is in the range of about £2°C, its



froma viewpoint of preventing heater panels fromdeteriorating. The
.content of nmetals-in a transparent conductive |ayer of a heater panel is
sufficient if the heater panel is prevented fromdeteriorating. The netal
content is generally from2 to 60%.bygwej ght, preferably fromb5 to 50% by
wei ght, nore preferably from8 to 30% by wei ght. The thickness of netallic
thin layers is essen- tially from1l to 500 nm preferably from5 to 50 nm
and nore pmefemanlty ifsr amifdrdm 3@Focrmexample)5 in Adriquike quystesls of

i nproving a heater panel in adhesiveness of a silver thin layer or a

met al |i ¢ t on fleayoelegtirdiaiityy dihes drempera turen dependendy of ayer, a
metallic thin layer containing a nmetal other than silver is |am nated on at
| east one $hefzcBoyemendis & ge [andether wifigmity @f demRardng sil ver
as a nmain conponent (5% by weight or, nore of silver) to forma netallic

thin | ayer T4&8d HePPOY% Silnfl &SRS =8 et MFAYHS GG Gonsi sting of
e TSR e SO o B gy yPienu
there is a temperature decrease in the peripheral end
portions of the transparent heater panel due to the
radiation of heat from the peripheral end portions
“thereof. To solve such a problem, patterning can be
carried out on the surface of a transparent heater
panel to remove part of its exothermic layer, form
portions which do not geherate'heat, and make the
temperature distribution of the heater panel uniform.
The conventional etching technology can be used as a
method for removing part of a transparent conductive
layer. or portions unnecessary to the generation of
heat.

When protective layers usually have a light trans-
mission of 50 % or more, preferably 70 % or more, and
more preferably 80 % or more at a wavelength of 550 nm
and are proof against plating treatment, all of them
may be used as the transparent protective layer 6.
Materials of the transparent protective layer 6 in-
clude, for example, well-known UV-setting resist inks,
electron beam-setting resist inks, thermosetting resist

inks, UV-setting resins, electron beam-setting resins,



al um num germani um nmanganese, gallium tantalum vanadi um zirconi um
~barium and niobiumor an alloy or a m xture containing at |east one :
sel ected fromthe above-nentiond group are preferred as a netal other than
silver which inproves a netallic thin,layer in adhesiveness to a
transparent thin layer. The thick- neSsS of netallic thin |ayers containing
a netal other than silver is generally fromO0.1 to 50 nm preferably from

0.3 to 30'MﬂyéﬁﬁifEEﬁb&"Eﬁf%éﬁiih&r&ﬂ&0c§riﬂgl9h@£&o§@§£iﬁ§eferab'y 0.5 to
5 nm Dielectric mterials of high refractive index are preferred as

transpar entrddlins aéiﬁisdﬁfnﬁiiﬁslti MotdSvért ANEPah&ParspdLeyere thin |ayer
3. The dielectric materials of high refractive index include nitride thin

| ayers, oxihridyg rwdtereprsocfithg said dehémical ayesbstance &4n-béref erabl e
materials constituting nitride thin layers include nitrides such as silicon
nitride, alusgdas rihe itanspairent rproteetival layernsi riBeansparnitri de,
boron nitride, chronme nitride and silicon carbide nitride, oxynitrides such
as silicon ey meating natewigds i rikRImesebhingynenreneres or | ekdnum
OXynitride’gomers may be used to form the transparent—protecﬁive
layer 6. Plastic films such as polyester films coated
with an adhesive, ér self-adhesive films such as ethyl-
ene-vinyl acetate copolymer films may be laminated to
form the layer 6. Layers.formed by mixing or laminat-
ing these layers or films can also be used.

UV-setting resins used for the transparenf protec-
tive layer 6 include epoxy acrylate, urethané acrylate,
polyester acrylate, multifunctional acrylate, polyether
acrylate, silicone acrylate, polybutadiene acrylate,
unsatpratéd polyester-styrene, polyene-thiol, polysty-
ryl methacrylate, and UV-setting lacquers.

Electron beam-setting resins include epoxy acry-
late, urethane acrylate, polyester acrylate, multifunc-
tional acrylate, polyether acrylate, silicone acrylate,
polybutadiene acrylate, unsaturated polyester-styrene,
poiyene-thiol, polystyryl methacrylate, and UV-setting
lacquers.

Thermosetting resins include epoxy resins, xylene

resins, guanamine resins, diallyl phthalate resins,

polyurethane, vinyl ester resins, unsaturated polyes-



i ndi um oxynitride, galliumoxynitride, chrome oxyni- tride and silicon:
car bi de oxynitride, hydronitrides such as al umi num hydronitride, indium
hydronitride, galliumhydronitride, silicon hydronitride, tin hydro-
nitride, boron hydronitride, chrome_hydronitride and silicon carbide
hydronitride. Ntrides, oxynitrides and hydronitrides each can be used.
Transparent thin.layers of high refractive index consisting of nitrides,

oxyni tri descy, Pithidd | I AEBakfé NBesinsf Imeiéve +88exs9fugegerally 1.6
or nore, preferably 1.8 or nore, and nore preferably 2.0 or nore are

preferred. dabigaedd ,adPgliefr&einye i ndex does not exceed 3.0. The |ight
transm ssion is generally 50% or nore, preferably 70% or nore, and nore
pref erably 80% @®@ibmire.deéerivehival coating i pateriabs-suthsasncddéw-not
exceed 98% The nmai n conponents other than netals in the oxynitrides are
oxygen and ¥nae guitrate Iacquems, i acpybienlacqguens angnacetwds, in general,
it is suffi- cient. The nitrogen content is generally 0.1 atom % or -
27 - nore, fplhekess \lawieenen 08 beydoresinpredbing er apipogbkyd

resin coating, guanamine resin coating, vinyl chloride

resin coating, butyral resin coating, styrene-butadiene

resin qoating, thermosetting acrylic resin coating,

epoxy resin coating, unsaturated polyester coating,

polyurethane resin coating and silicone resin coating

are preferred as coating materials.

The thickness of the transparent protective layer

6 is generally from 1 to 100 um, preferably from 5 to

50 um, and more preferably from 10 to 30 um. The

transparent protective layer 6 may be formed on the

surface of a transparent substrate 2 where no transpar-

ent cénductive layer 3 is to be formed in orxder to

improve a heater panel in light transmission or protect

its transparent substrate 2.

Methods for forming the transparent protective

layer 6 include well-known coating and laminating

methods. Preferable methods include printing methods

such as a screen method and coating methods such as a

bar coating method, a.spray coating method and a roll

coating method. The transparent protective layer 6

also protects the transparent conductive layer 3. When



atom % or nore based on the sum of oxygen and nitrogen contents, and the
upper limt is 99.9 atom % The nitrogen.content of the conponent other
than netals in the hydronitrides is generally 50 atom % or nore, and
preferably 80 atom % or nore. The thigkness of the nitride |layers is
generally from0.3 to 100 nm prefer-"<ably from1l to 100 nm nore
preferably 5 to 50 nm and nost preferably from10 to 30 nm WMaterials for

oxi de thin I gﬁ&%ﬁé ' ts ' r 3 include

i ndi um oxi &g‘,%y?'lr%no | _e,nttlu?d! urﬁ%‘%’rﬁ%% ge% ; %lscl ndi un‘1i \zi/fen%c@yo% de(1Z0O),

al um num 0¥1¢RtXHRISIRY WP ke |itC WA i ot e H patkds £ 1 CONi um

oxi de, titanium oxide, yttrium oxide, erbiumoxide, cerium oxide, tantalum

oxi de and kialciidimgopcdA tiRfidlaesnasied Aoass afdsmdiomesE thénspar ent
thin layers of high refractive index consisting of oxides generally having
a refracti edectomdes 51.ahdbrcarwnparipreilady idp®owe the qrepararmr e
preferably 2.0 or nore are preferred. The light trans- mssion is generally:
50 % or nortdonpiodf @ didanspamendy heater panedbprin prafkerefficigtheyor nore. In -
general, the light transm ssion does not exceed 98 % The thickness of at
| east one | ayer iads ivayine eonductivity Ba9h ¢an eatard y@%rom 5 to

600 ef.er abl from60 to 100 .nu, .and nore preferabl from?20 to 80
nm prelectré&es 5. Preferable electrodesrknclude g&ectrode

layers cqnsisting of a conductive resin alone, a con-
ductive resin and a metallic foil in combination, a
conductive resin and a plating layer in combination,
and a plating layer alone.

Conductive resins used for the electrodes 5 in-
clude materials having conductivity alone such as
polypyrrole and pastes such as silver paste, copper
paste and silver-copper paste formed by mixing a resin
with metallic powder such as silver powder or copper
powdef, or carbon -such as carbon black alone or in
combination. Metallic foils include copper foil and
nickel foil. Plating metal layers include metallic
layers such as nickel layer and copper layer'which each
can be formed by the conventional plating method. The.
layers can be used alone or in the form of a laminate
or a mixed layer to form the electrodes 5. Conductive
resin layers may be fo;med using the conventional
printing method. In a metallic foil, an adhesive layer

may be formed on one surface of the metallic foil so



- 28 - nm Each layer may be forned in the formof a m xture containing

nmut ual conponents .between | ayers constitut- ing a transparent conductive

| ayer or between a trans- parent conductive |ayer and a transparent
substrate. Wen a new transparent coqﬂyctlve | ayer is fornmed on existing
nitride and oxide |ayers, a portion or large portion of them may be changed
into oxide and nitride |ayers, respectively. Wl Il-known nethods such as a

spray met hqghata tHeAlndih BN Ob £ hdh e | €61l a dehraghét Lo "BESPH Can be used
as nethods for formng netallic thin layers and transparent thin | ayers

constituti n@ydie dndd MRRIRAIr £ AitbiEHdy ccorfIfdt5ive Ofes e Lapaspaagnt
substrate 2. The physical deposition nethod is used for formng thin Iayers

of netal s bededormedlicad thessurface ofhdaie wetall bedfohl | whibehaigacuum
deposition nmethod, a sputtering nethod, an ion plating nmethod, an ion beam
‘assi sting aeposicated nettiodin adhesive ustRiattisgnmetabdlayens| may ul ar beam
epi taxy (MBE) nethod, a chem cal vapor depo- sition (CVD) nethod, an MOCVD
met hod andh@;ﬁqnmqg(gﬁ;ng a wet process such as an electroplatlng

method, an electroless plating method or a direct
plating method.

Thelelectrodes 5 may have so thick that an elec-
tric current of as much as a transparent conductive
layer can function as an exothermic surface can be
passed through the electrodes 5. The thickness is
generally 0.1 um or more, preferably frém 0.5 to 100
pum, more preferably from 1 to 50 um, and most prefera-
bly from 5 to 20 um.

When each of the electrodes 5 is formed using a
plating process, its plating metal may reach any part
of the transparent conductive layer 3 or the component
of the transparent conductive layer 3 and the plating
metal may be in a state of mixing. That is, when the
transparent conductive layer 3 is a multilayer, the
plating metal may reach at least one of a metallic
oxide and nitride which are transparent thin layer
components or may further penetrate to a metallic
layer, and at least one of a metallic oxide and nitride
which are transparent thin layer components under the

metallic léyer or a transparent substrate 2. A plating



nmethod. In general l'iquid crystals, the tenpérature de- pendency of their

novenents is relatively snmall.

surface of

- 29 - novenent is uniform For exanpéﬁ,_in liquid crystals of
de

ferroelectricity, the tenperature dep

and the uniformty of tenpera- ture of about [err] is desired. In

installing
there is a

_ out ey di'sol ay.
FYEDL Cahd NSHBELT 1 DCabRboRERE! of N LbGULIORLYEhOLxdI SP! aY

enper at ure 'decreasé n the perrphera portio

If the tenperature distribution in the
‘a trans- parent heater panel is in the range of about [err],

ncy of their novements is |arge

its

transparentgSpateéd PARGh €hE §Pobpecbrsisting 8k hembthiofrtbgiasri phera

end portions thereof. To solve such a problem patterning can be carried
out on-the bayédfeaOhetallddshiteidehtayer andeh metablDyelager of its
| ayer, form portions which do not generate heat, and neke the
t enper at ur emaly she i bt & ostatet b mezaing ptndeashi parbiaXhy. coWhent i onal

exot herm c

etching technol ogy can be used as a nethod for renoving part of a
transpar entagogliectrie cuyrentrigopessed finawctheapjecbredesgbnbpati on of

the trahsparent conductive layer 3 and the transparent
conductive layer 3 works as an exothermic surface,
every type may be selected as one between the elec-
trodes 5.and_the transparent conductive layer 3.
Transparent protective plastic members 7 protect
at least the end faces of the transparent conductive
layer 3 from contaminants in order to prevent the
transparent conductive layer 3 from corroding. Trans-
parent pfotective plastic members functioning like this
may be used freely. Transparent pfotective plastic
members 7 which can protect the electrodes 5 and the
transparent protective layer 6 mechanically and chemi-
cally in addition to the above-mentioned protection are
pieferred. Plastic members generally having a light
transmission of 60 % or more, preférably 70 % or more,
and more preferably 80 % or more at a wavelength of 550
nm are used as the transparent protective plastic
members 7. The transéarent protective plastic members
may be formed by laminating the same type of plastic
film as a transparent substrate 2 with an adhesive or

pressure sensitive adhesive, using the same type of



heat. Wien protective |layers usually have a light trans- mssion of 50 % or
nore, preferably - 70 % or nore, and nore preferably 80 % or nore at a
wavel ength of 550 nm and are proof against plating treatnent, all of them
may be used as the transparent protecigve |ayer 6. Materials of the
transparent protective layer 6 in- clude, for exanple, well-known
UV-setting resist inks, electron beamsetting resist inks, thernosetting
resi st i nkpladtisetntember es riche dimtsp&ré:ﬂarpmedt@e eaysr 6 or 30 -

| ayers formed by coating and curing thernosetting resins, and dry films.
Mor eover, tCoatng emgardyte mateniaks wueh ms)cmhgew.crmﬁmefmu st ance
can be used as the transparent protective |layer 6. Transpar- ent coating
materi al s, aWeAmIks rﬁ*srﬁi’ﬂor?é?% %rSJolHQQTEﬁ)r’F@f%dW RgeRted to formthe

transparent_ _pr.ot ective Plastic fil such as, polyester_filns
coatod wi ¢ Fidri CRIRRAS, & lsoenlfn% 5,3 b "SR RAGER S ne v nyl

acetate co%%erner fllns Ian1nated to formthe Iayer 6. Layers forned
by m xi ng ntP Tayers or filnms can al so be used.

The transparent protective plastic member 7 may be
formed by curing a material in a state of liquid or by
laminating members in the form of a film or sheet. For
example,'it is formed over part of the end faces of a
transparent heater panel or the entire end faces there-
of including at least the end faces of a transparent
conductive layer 3 using a'liquid resin alone or a
liquid resin which is formed by miking with a solvent.
A process for preparing the same consists of an opera-
tion of coating, spraying or dipping, and a curing
operation under heating, drying or UV-irradiation
condition. As another examplé, it is a preferred
ﬁethod to use a transparent plastic member with or
without an adhesive under heating and pressure condi-
tions for forming a transparent plastic member. A
single layer or multilayer film or sheet, which con-
sists of a material containing at least one type of
material selected from the group consisting of the same
materials as the previously illustrated materials for
the transpareﬁt substrate 2 and the transparent protec-

tive layer 6, is suitably used. Transparent organic



UV-setting resins used for the transparent protec- tive layer 6 include
epoxy acrylate, urethane acrylate, polyester acrylate, multifunctional
acrylate, polyether acrylate, silicone acryl ate, polybutadi ene acryl ate,
unsaturated pol yester-styrene, polyeng thiol, polysty- ryl nethacrylate,
and UV-setting |lacquers. Electron beamsetting resins include epoxy acry-
| ate, urethane acrylate, polyester acrylate, nultifunc- tional acrylate,

pol yet her a@rwrdlad s ,siWwhici @R HEiRcted @nduiad s ddmsistimpat ur at ed
pol yester-styrene, polyene-thiol, polystyryl nethacrylate, and UV-setting
| acquers. OfeUVeseittimgy Ndguis! iomtsicd eqemdine matsrialsmmatesass,
guanam ne resins, diallyl phthalate resins, polyurethane, vinyl ester:
resins, uns@ddfdiedd amuinlese, therpsettdng Jdiguid dxyshaladeslingi ns,
mal eic resins, urea resins and acrylic resins. Fibrin derivative coating
materi al s ¥gderdflce|sush [af CRARY A lindmateriad, \and UVn&RidHN%nd acet yl
cel lul ose | acquers, al kyd_resin coating,, anupoal yd resin Qo%Fing,

qﬁil s

guanam ne ‘CORRINEL WL thermosahtdm quid sealing materia

consisting of mixtures thereof, sealing materials of
epoxy resins, urethane resins, phenolié.resins, sili-
cone resins, silicone epoxy resins, or DPA epoxy re-
sins; sealing materials for building resulting from
polysulfide, acryl, acrylurethane, butyl rubber or SBR;
coating or sealing materials for edge coating used for
preventing mirrors from corroding in their peripheral
portions; acrylic ester resins such as polymethylmetha-~
.crylate; acrjlic resins such as polyacrylonitrile and
polymethacrylonitrile; polyolefin resins such as poly-
ethylene and polypropylene; silicone resins such as
polymers resultiﬁg from ethyl silicate; polyester
resins; melamine resins; fluorocarbon resins and phe-
nolic resins may be applied to as_thé transparent
protective plastic member 7. Several types of resins
or materials selected from the above-mentioned com-
pounds may be freely mixed or laminated for use accord-
ing to the object. Transparent plastic members mixed
or coated with anticorrosives as described below may be
used as the transparent protective plastic member 7.

The thickness of a portion of the transparent



resin coating, butyral resin coating, styrene-butadiene resin coating,
thernosetting acrylic resin-coating, epoxy resin coating, unsaturated

pol yest er coati ng,

pol yur et hane resin coating and silicone resin coating

are preferred as coating materials. The thickness of the transparent

protective layer 6 is generally from

50 [err],

| ayer 3.

to 100 [err], preferably from5 to

and nore preferably from10 to 30 [err]. The transparent
protective d. it v s 1 TRchid) ther St fare driidd asRaESR Ssubstrate
2 where no transpar- ent conductive layer 3 is to be forned in Order to

i nprove a haatldagiindle idhd | fided raNSthe St ahSpa Pt asdndidtivanspar ent
substrate 2. Methods for formng the transparent protective |ayer
wel | - known lepsr 3y isndyemaralkly nfronethoiisto P260 qmap | mrefetaiolly i ncl ude
printing nethods such as a screen nethod and coating nethods such as a bar
coati ng netfwdy la pry woeatand) metd Eicefrirablyl frowdd ity I®tkmd. The
transparent protective layer 6 also protects the transparent conductive

the form of a film or sheet and is laminated over the
transparent protective layer 6 and the electrodes 5 and
5’ as shown in FIG. 2, the thickness of the laminating
portion is generally from 1 to 200 pm, preferably from
2 to 100 pm, more preferably from 5 to 50 ym. When
another transparent protective plastic film 9 is lami-
nated over the transparent protective plastic member 7
as shown in FIG. 5, the thickness of the transparent
protective pléstic film 9 is generally from 1 um to 2
mm, preferably from S to 500 ﬁm, more preferably from
10 to 200 um, and most preferably from 50 to 150 um.
The same materials as the transparent protective plas-
tic member 7 may be applied to as the transparent
protective plastic f£ilm 9.

Plastic films whose moistureproofing or gas barri-
er layer are formed over one or both surfaces of their
own may be used as the transparent protective plastic
member 7. The moistureproofing or gas barrier layers
are single layers.or multilayer laminates consisting of
thin layers comprising at least one compound seleéted |

from the group consisting of metallic oxides, metallic

6 i nclude

Wiien the Frangparent Rrrbestive RRastie megker o7 jksfbrned before



el ectrodes 5 are fornmed, it can performits part in deciding positions
reserved for the formation of the el ectrodes 5 and can particularly inprove
the prepara- tion of a transparent heater panel in work efficiency.

Mat eri al s having conductivity each cq g be used as el ectrodes 5. Preferable
el ectrodes include el ectrode | ayers €onsisting of a conductive resin al one,
a con- ductive resin and a netallic foil in conbination, a conductive resin

and a platjpg-iqus’! h@tﬁ@ﬂﬁbnékgﬁﬂtriaésa ﬂb%hl&ﬁc'ﬁ&&&oﬁ&%&&de@ondUCt'Ve
resins used for the el ectrodes in- clude naterial s having conductivity

al one suchm@taDPiypyatbi@edndnfatiranspdebnas pdlimel-shawh@chcapper paste and
silver-copper paste forned by mxing a resin wwth netallic powder such as

silver powlidlustratedeaspoveaspasentathdn 3agkrascoasihdbultiagk thleone or in
conmbi nation. Metallic foils include copper foil and nickel foil. Plating
met al | ayetzanspauventneondiictiveydayesyudh afhei mkdktilayer dmuieopper | ayer

- which each can be forned by the .conventional plating nmethod. The | ayers can
be used alBAtesrmay bRefpzmadonsingathrasamer taPRi REdsLagde to formthe

el ectrodes_5. Conductive resin |layers nmay be fornmed using the conventional
printing n%?ﬁ%ﬁs 1R gomRiBRELeNfoi |, an adhesive l'ayer may be formed on one

surface of the allic foil so
ffiustratgve metallic oxides constituting the

moistureproofing or gas barrier layers are silicon
oxide layers formed by the decomposition of polysila-
zanes or the chemical-plasma-deposition under the
presence of oxygen of silane derivatives such as tet-
ramethyldisiloxane and hexaethyldisiloxane. Metallic
oxides formed by other materials or methods may be used
as far as they have the same functions. The thickness
of the metallic oxide layers, metallic nitride layers,
metallic oxynitride layers, metallic hydronitride
layers and metallic carbide layers each is generally
from 6.3 to 500 nm, preferably from 1 to 100 nm, more
preferably from 5 to 80 nm, and most preferably from 5
to 60 nm.

Illustrative transparent polymers constituting the
moistureproofing or gas barrier layers include UV-
setting resins, electron-beam setting resins and ther-
mosetting resins. Particularly, at least one resin
selected from the group consisting of urethané resins,

epoxy resins, acrylic resins, acrylic ester resins,



- 33 - that the netallic foil adheres to a conductive resin |ayer and

nor eover, another conductive resin |ayer may be formed on the surface of .

the netallic foil which is not coated with an adhesive. Plating netal

| ayers may be formed using a wet proggss such as an el ectropl ati ng net hod,
an electroless plating nethod or a difect plating nethod. The el ectrodes 5
may have so thick that an elec- tric current of as nuch as a transparent

conduct i vepha@y8kyCaBhbinelbeR1 2akaB18X2bEEhE|, CnaYhhidne ¢aBiRE Passed
t hrough t he eIec?rodes 5. The thickness is generally 0.1 [err] or nore,

pref erabl ypheasl 9c5re8iA8) Eeliton8Drasphef, ekglibiief FeBihst 0gh@nperr], and
nost prefera- bly from5 to 20 [err]. Wen each of the electrodes 5 is
formed usimima peainag giatdyd, phthaphaei mgsimsal vilmylr eatkrany part of the
transparent conductive layer 3 or the conponent of the transparent

conduct i vereajas, 3paidimhdep| malagenresingay upsacnratedapelyesier ng. That
I's, when the transparent conductive layer 3 is a nultilayer, the plating
metal may Featpsapnflegdkygneesing, ngnd| FPpolymers or mixtures

thereof is preferred.

The UV-setting resins, electron-beam setting
resins and thermosetting resins will be explained in
detail asfollows.

Epoxy acrylate, urethane acrylate, polyester
acrylate, multifunctional acrylate, polyether acrylate,
silicone acrylate, polybutadiene acrylate, unsaturated
polyester-styrene, polyene-thiol, polystyrylmethacry-
late and UV-setting lacquers, and copolymers or mix-
tures thereof are suitably used as the UV-setting
resins. .Epoxy acrylate, urethane acrylate, polyester
acrylate, multifunctional acrylate, polyether acrylate,
silicone acrylate, polybutadiene -acrylate, unsaturated
polyester-styrene, polyene-thiol, polystyrylmethacry-
late and UV-setting lacquers, and copolymers or mix-
tures thereof are suitably used as the electron-beam
setting resins. Epoxy resins, xylene resins, guanamine
resins, diallyl phthalate resins,'polyurefhane, vinyl
ester resins, unsaturated polyester, polyimide, mela-
mine resins, maleic resins, urea resins, acrylic re-

sins, silicone resins and alkyd resins, and copolymers



oxide and nitride which are transparent thin | ayer conmponents or nmay
further penetrate to a netallic |ayer, and at | east one of a netallic oxide
and nitride which are transparent thin |layer conponents under the netallic
| ayer or-a transparent substrate 2._Ayplating - 34 - metal and a
metal i c conmponent of at |east one | ayer selected fromthe group consisting
of a netallic oxide layer, a netallic nitride layer and a netallic |ayer

nmay be in sostiiet@fed héBedt hfaStupedblpl h¥edVHENtRE €heéghbbetcurrent is
passed fromthe electrodes 5 to the transparent conductive |layer 3 and the

transpar enttiondeesine. | ayer 3 works as an exothermc surface, every type
may be sel ected as one between the elec- trodes 5 and the transparent .
conducti ve | ayerP@lydiafitpsrsuchpast pelypeopyhenee pehpetbyXepeot ect at

| east the end faces of the transparent conductive |ayer 3 from contam nants
in order toan csthylene-propyhenencopohymersycpelyestarsy opedparodi ng.
Trans- -parent protective plastic nmenbers functioning like this may be used
freely. Trdh:3RS entORPBRECt POLYBIRELRCCRREBer SthY hpReHVERBYWL pRERECE t he

el ectrodes 5 and the . "
tate copolymers, acrylic resins such as acrylate and

methaérylate, polyvinylacetal, phenolic resins and
modified epoxy resins, and copolymers or mixtures
thereof may be used in order to improve the transparent
polymers in moistureéroofing property. Mixtures con-
sisting of thermosetting resins and UV-setting resins
may be used as the setting resin and mixtures having
different types of resins may be used.

Polymers, gas permeability resistance resins, con-
taining 60 % by mole or more of at least one component
selected from the group consisting of acrylonitrile '
component, vinyl alcohol component, vinyl butyral
component, cellulose component, aramide component,
halogenated vinyl component aﬁd halogenated vinylidene
component or mixtures thereof may be used in order to
improve fhe transparent polymers in gas barrier prbéer-
ty. Illustrative polymers of the acrylonitrile compo-
nent include polyacrylonitrile and acrylonitrile-
butadiene copolymers. Illustrgtive polymers of the
vinyl alcohol component include polyvinylalcohol.

. Illustrative polymers of the vinyl butyral component



transparent protective |ayer 6 nmechanically and chem - cally in addition to
t he above-nenti oned protection are preferred. Plastic nenbers generally
having a |ight transm ssion of 60 % or nore, preferably 70 % or nore, and
nore preferably 80 %or nore at a W@wﬁ!gpgth of 550 nm are used as the
transparent protective plastic nenbers 7. The transparent protective

pl astic nmenbers may be fornmed by lam nating the sane type of plastic film

as a transa@{&%étﬂbﬁ%ﬁt@&wﬁw@zﬁgfm&&& ¥ SHMRAL ARV e

adhesive, using thé sanme type 0O 5 - plastic nmenber as the

t ranspar entrafll QiR tdptky R irfs O XIoAld i RGP IRISS i scHaich as

pol yester, polyolefin and acrylic resin, and a silicone hardcoat agent.
Silica sol hallogemated grialykisiersy dompoyesht ninlaske qiolishel myrgiadere
materials. The transparent protective plastic nenber 7 may be forned by
curing a nethddrilde n( BVDA )t PVGICHVQiepdiynigrs aBVRAtaarykoridesilen t he form
of a filmor sheet. For exanple, it is formed over part of  the end faces of

a transpar SPPHINEES pAVACHCTHR teh tGIRO IgML T e S K HGRO MY LR | udi ng at

| east the end . faces of a transparent - :
contéiﬂing severéi é&pes of monomers copolymerizable

with vinylidene chloride and polytetrafluoroethylene
(PTFE). Illustrative polymers of the halogenated vinyl
component include trifluoromonochloroethylene.

Anchor coat layers may be formed on the transpar-
ent substrate 2 before the transparent substrate 2 is
coated with gas permeébility resistance resins to
improve the transparent polymers in gas barrier proper-
ty. Preferable anchor coat materials for the transpar-
ent polymers include at least one resin selected from
the group consisting of polyurethane, polyamide, poly-
ethyleneimine, amorphous polyester, hydrophilic polyes-
ter, ion polymer complexes and alkyl titanate resins,
and copolymers or mixtures thereof.

The thickness of the anchor coat layers, the set-
ting resin layers, the gas permeability resistance
resin layers and the thermbplastic resin layers is
generally from 0.5 to 200 um, preferably from 1 to 50
um, and more preferably from 5 to 30 um.

Well-known transparent pressure sensitive adhe-~

sives and transparent adhesives may be used when plas-



- conductive layer 3 using a liquid resin alone or a:liquid resin which is
formed by mxing with a solvent. A process for preparing the sane consists
of an opera- tion of coating, spraying or dipping, and a curing operation
under heating, drying or UV-irradigth n_condi tion. As another exanple, it
is a preferred method to use a transparent plastic nenber with or w thout
an adhesi ve under heating and pressure condi- tions for formng a

transparengipl 231G BRNMBAEetA arBOLBehaXEr tie Fahisbavant! brdrac-sheet,
whi ch con- sists of a material containing at | east one type of materi al

sel ect ed f taket pdagtdcpmembelrs7i.ngPekfefablemadieisiiiesl 4nadudee previously
illustrated naterials for the transparent substrate 2 and the transparent
prot ec- tiaerkdjer pfesssreuatihbsjvescdndTcyanpaceyilior gaactive - 36 -
materials, which are selected fromthe group consisting of UV-setting

| i qui d cryedhesiwesi.ngWheneni firenspaent protectdvecpyhstdc €Admosetti ng
liquid crystal sealing materials such as epoxy sealing material and

WV- set t i ng¥é&hbPRe@dhPshvendenysed: piig thegtranseareny rEcEPrALYSconsi sti ng

of m xtures_thereof, .sealing materi,al s Qf
plastic film and %an e joineg,to the transparent

substrate 2 at an intended force, each type is avail-
able. When the adhesive is opaque, it may be used in
positions other than exothermic portions. The adhe-
sives will be described below.
Pressure sensitive adhesives;
acrylic type
Solvent-type adhesives:
vinyl acgtate resins, chloroprene rubber, nitrile
rubber, cellulose or multiliquid mixing type
Emulsion~type adhesives:
a-olefin, setting vinyl acetate resin, vinyl
acetate resin, vinyl acetate-acrylic, acrylic
copolymer, vinyl-urethane, epoxy, vinylidene
chloride, wvinyl chloride, nonaqueous emulsion,
powder emulsion or synthetic rubber latex type
Chémical reaction-type adhesives:
cyanoacrylate, epoxy or polyurethane resin type
Hot melt-type adhesives:
EVA, polyamide or polyester type

Adhesives resulting from urea resins, melamine



epoxy resins, urethane resins, phenolic resins, sili- cone resins, silicone
epoxy resins, or. DPA epoxy re- sins; sealing materials for building
resulting frompolysul fide, acryl, acrylurethane, butyl rubber or SBR
coating or sealing materials for edgggcqQating used for preventing mrrors
fromcorroding in their peripheral portions; acrylic ester resins such as
pol ynet hyl net ha- crylate; acrylic resins such as polyacrylonitrile and

pol ymet hacrgsims | rphenopotypesing,r eesoscinolh zespoky- cebhelfdne and

pol ypropyl ene; silicone resins such as polynmers resulting from ethyl
silicate;, petimstcepexyi nesinel apphyurethane,f Rgyyddsr Wesinsgsi ns and phe-
nolic resins may be_ applied to as the transparent protective plastic nenber
7. SeveraJm?Q%égrﬁilFe§¢ﬁ§n§r ﬁﬁt@PFaVétéE?e€F§anFréﬁﬁtHQPQBUWEIﬁentloned

com pounds nay be freely m xed gr |am nated use acgor ing to the
obj ect . TTEH%B gnTa$IEﬁtVﬁeaenbEV§sﬁF§éﬁgoF 8§FEGSMA?ﬁeSgFPPorr05|ves as

descr | bed BELRS SRS HaRLs oo Eph RORRMERRL.TAS' SEhLNS BT 0! T
nmenber 7 with,the portion covering .

In some cases, coupling agents such as silane cou-
pling agents may be applied to the transparent sub-
strate 2 and the transparent protective plastic member_
7 in oxrder to improve the adhesion force between them.
Illustrative silane coupling agents include vinyltri-
chlorosilane, vinylethoxysilane, vinyl-tris-(p-methox-
yethoxy)silané, 7 -methacryloxypropyltrimethoxysilane,
B-(3,4-epoxycyclohexyl)ethyltrimethoxysilane, r-glyci-
doxypropyltrimethoxysilane, 7 -aminopropyltriethoxysi-
lane, N-~f-(amincethyl)-r-aminopropyltrimethoxysilane,
N-(dimethoxymethylsilylpropyl)ethylenediamine and N;
(trimethoxysilylpropyl)-~ethylenediamine. |

When anticorrosive treatment with anticorrosives
is carried out as previously described according to
FIGS. 14 to 18, the anticorrosives include the follow-
ing.

(1) at least one effective component selected from
the group consisting of benzotriazole,
indazoles, imidazoles and derivatives thereof;

(2) at least one effective component selected from



at least the end faces of the transparent conductive layer 3 is generally
from0.5 to 200 [err],. preferably from1 to 50 [err], and nore preferably
from5 to 30 [err].- Wien the transparent .protective plastic nmenber 7 is in
“the formof a filmor sheet and is J ay nated over the transparent
protective layer 6 and the electrodes 5 and 5 as shown in FIG 2, the

t hi ckness of the |amnating portion is generally from1 to 200 [err],
preferably from 2 thel@odup donsistdny effcraafiine facidsh, testsld esf]. Wien
anot her transparent protective plastic film9 is lam - nated over the
transparent protecemiaoplagdds, mekedi metalsmaktd woi-la@ig adiels hi ckness
of the transparent protective plastic film9 is generally from1 [err] to 2
.mm preferably frommmondasged &adits @ AN ably from 10 to 200 [err],

and nost preferably from50 to 150 [err]. The sane terials as the
Franepar et pr 683 PPe SHEREE e, GRBRBESHE (RS ot ARl S5 AETHR
transparent protective .plasti Plastkf | 1.8 whose | st ureproofing

ilm9.
or gas barri- er Ig)s’@lslgrté'qgor%réléf‘eg?&?t&%% _Iff'vsatﬁ"fvaﬁ?eso f their own
may be used as themterr%%i:ﬁ;%rzﬁ%i OGR! 'c‘i%srgl%rst#egla{%ﬁ%o 7. The

noi stureproofing of gas~-pbarrier Tayérs are sing ers.or multilayer
| am nates consistiga. Qfaddain | ayers conprising at | east one conpound
sel ected fromthe group-condisting of netallic oxides, netallic

(4) one effective component comprising any of
copper chelate compounds;
(5) a mixture comprising at least two of effective
components (1) to (4); and
(6) a mixture comprising at least one of effective
components (1) to (4) and a third component.
When copper is used as the material of the elec-
trodes 5, parficularly the use of amino acids alone,
benzo;riazoles alone, or amino acids and benzotriézoles
.in combination is effective in preventing the elec-
trodes from corroding in their end faces.
Benzotriazoles used for anticorrosion treatment
include 1,2,3-benzotriazole and its derivatives. The
derivatives include 2-alkylated benzotriazoles such as
2—methylbenzotriazole; 2-phenylbénzotriazole, 5,6-
methylbenzotriazole, 5-benzotriazole carboxylic acid,
halogenated benzotriazole, hydroxybenzotriazole, dode-
cylbenzotriazole, carboxybenzotriazole, esters of

carboxybenzotriazole such as esters or soluble salts



- 38 - nitrides, netallic oxynitrides, netallic hydronitrides, netallic
car bi des and transparent polynmers, which are illustrated as transparent
thin layers constituting the transparent conductive |ayer 3. The multilayer
lam - nates may be forned using the sgyre type of single layers in
conmbination. Illustrative nmetallic oxides constituting the noistureproofing
or gas barrier layers are silicon oxide layers forned by the deconposition

of pol ysi| aravEae metihyille ete/ll Calsapirvpr darasill, eexylderodtial mesence of

oxygen of silane derivatives such as tet- ranethyl disil oxane and
hexaet hyl didodex¢anegrddg.al | i ¢ oxi des forned by other materials or methods
may be used as far as they have the sanme functions. The thickness of the
metal | i c oxide |Indazplewtudd Eax tgomiodigrertsseatment] iinabude t4+ de | ayers,
metallic hydronitride |ayers and netallic carbide |ayers each is generally
from 0. 3 t chgraindanadier doini inaimdazale,oct tahlana-S-midmainda- from 5 to
80 nm and nost preferably from5 to 60 nm, I]llustrative transparent
pol ynmers c&®@dt & -methylindazole, 4,6-dinitro-5,7~dimeth-

ylindazole and 5,7-dinitro-6-methylindazole.

Imidazoles used for corrosion treatment include

alkylated imidazoles such as 2-octylimidazole, 2~-unde-

cylimidazole and 2-heptanedecylimidazole; and imida-

zole, nitroimidazole, oxyimidazole, benzoimidazole, N-

acetylimidazole and N-benzoylimidazole.

Amino acids used for anticorrosion treatment in-

clude neutral amino acids, basic amino acids, acidic

amino acids, sulfur containing amino acids, aromatic

amino acids and ring amino acids having different

knots, which can be reacted with copper or metals of

the copper group to form complexes. Preferable exam-

ples of émino acids includé glycine, alanine, valine,

leucine, isoleucine, serine, arginine, glutamine,

glutamic acid, aspartic acid, cysteine, methionine,

phenylalanine, histidine, oxyproline and hydroxy pro-

tein and esters thereof. Particularly amino acids

being more hydrophilic are preferred. Preferable

alcoholic components of the esters have a carbon number

of 8 or less. Saturated or unsaturated hydrocarbon.

groups may be selected and include methyl, ethyl,



noi st ur epr.
el ectron-b

epoxy resi
crosslinka
xyl ene res

oofing or gas barrier layers include UV- setting resins,

eam setting resins and ther- nobsetting resins. Particularly, at.
| east one resin selected fromthe group consisting.of urethane resins,
ns, acrylic resins, acryliggster resins, - 39 - phenoxy et her

ble resins, nelam ne resins, phenolic resins, silicone r
ins, guana- mne resins, diallyl phthalate resins, vinyl

esi ns,
ester

resins, polpgopyds, bem=Atl, rasrhandinsaixl at ed pol yester resins and al kyd
resins, and copolyners or mxtures thereof is preferred. The UV-setting
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pol ybut adi
pol ystyryl
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in detail asfollows. Epoxy acrylate, urethane acrylate,
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acid, 3-mercaptopropionic acid, l-mercaptoundecyl acid,
thiophenol, phenyldisulfide, N-(2-hydroxymethyl )mercap-
toacéioamide, 2,2'-dimercaptodiethylether, 2,2’-dimer-
captodiethylthioether, 1,2-ethanedithiol, 3-mercapto-
propyltrimethoxysilane, glycdlbis(3-mercaptopropion-
ate), trimethylolpropanetris(3-mer6aptopropionate) and
glycoldimercaptéacetate.

Copper chelate compounds used for anticorrosion
treatment are mainly organic copper chelate compounds
and include copper acetylacetate, copper trifluorcace-
tylacetate, copper ethylenediamine, copper phthalocya-
nine, hemocyanin, copper ethylenediaminetetraacetéte,
copper dimethyldithiocarbamate and copper hydroxyquino-
line. Copper salts of organic acids such as copper

citrate, copper tartrate, copper lactate and copper

acetate may be used equally.

When an organic protective layer 32 containing an
anticorrosive is formed over at least the end faces of
the transparent conductive layer 3 for the purpose of
anticorrosion (FIG. 16 and others), the same ﬁaterials

as the previously illustrated materials for the trans-



acrylate, nmultifunctional  acrylate, polyether acrylate, silicone acrylate,
pol ybut adi ene acryl ate, unsaturated pol yester-styrene, polyene-thiol,

pol ystyryl methacry- |late and UV-setting | acquers, and copol yners or m x-
tures thereof are suitably used as thg, el ectron-beamsetting resins. Epoxy
resins, xylene resins, guanam ne resins, diallyl phthal ate resins,

pol yur et hane, vinyl ester resins, unsaturated polyester, polyimde, nela-

M ne resi NparBiEigrdtsdtilisve Us Rt 85 inSmbee 'Y | hby i tdBBy ¢ lugade resins
and al kyd resins, and copol yners - 40 - or mxtures thereof are suitably
used as thead hergarmiat -cdmprounidss i o . tHRo| gmgad i o protadetaisre dlagpsopy | ene,

pol yet hyl ene and et hyl ene- propyl ene copol yners, polyesters, polya- m des,

i ononer, pdadwi rBheacEne apatehid bhayithe pmavriowdky copoistmatgdacrylic
resins such as acrylate and net hacryl ate, polyvinyl acetal, phenolic resins
and nodi fi eeterbials fomsthe rangprsert suhstisgerdanddhef my be used
in order to inprove the transparent polynmers in noistureproofing property.

M xt ures cdiFanSRATNE RTUIRG LR L IFYRE r& g B Fuikakhy ivgpd e‘g‘i”ﬁs

the purpose. When resin layers, coating materials or
sealing materials are used as the organic protective
layer 32 containing the anticorroéive, the thickness
thereof is not limited in particular but is generally
from 1 to 1,000 ym, preferably from 5 to 500 pum, and
more preferably from 10 to 200 um.

When an adhesive layer containing an anticorrosive
is formed on at least the .end faces of the transparent
conductive layer 3 for the purpose of anticorrésion,
the adhesive includes the above-mentioned adhesives
used for joining the transparent protective plastic
member 7 to the transparent substrate 2.

When the end faces of the transparent conductive
layer 3 is treated with.an anticorrosive to form an
anticorrosive component layer 31 (FIG. 14 and others),
well-known methods may be used freely in order to add
the effective component. The methods include a coating
method in which anticorrosives soluble in suitable
solvents such as benzoériazoles, indazoles, imidazoles,
amino acids, mercaptans and copper chelates are coated

on at least part of the end faces of transparent heater



may be used as the setting resin and m xtures having different types of
resins may be used. Polyners, gas perneability resistance resins,

taining 60 % by nole or nore of at |east one conponent selected fr
group consisting of acrylonitrile co nent, vinyl alcohol conpone
conponent, cel |l ul ose conponent, —arani de conponent, hal ogen
vi nyl conponent and hal ogenat ed. vi nyli dene conponent or m xtures t

may be usediina1Qf ¢ e IdHRE diif £dAS RS PANCRISIAY Has barrier

but yr al

proper -

ty.

I'I'Tustrative polyners of the acrylonitrile conpo- nent

pol yacryl onidagt &G pdcd (df [tare RitaH o Rdndidive | 1apés
pol ymers of the vinyl alcohol conponent include polyvinylal cohol.

'l ustrati\gg polsprays nftHoe M wHidhitantal conrgminess are -spdayedncl ude
pol yvi nyl butyral and m xtures of polyvinylbuty- ral and epoxy resi
|1l ustrati weltolay reprsayofgunh enth | e ghiippiery ethiodicire vwiviglontee emd| ude
pol yvi nyl idene chl oride (PVDC), PVDC-VC copol yners, PVDC-acryl onit
copol yrer s fapgEcaof e ttranagrasant eahan ransls mre dipped ningOsever al

types of nononers copol ynerizabl e

such solvents.

Inlcompounds whose anticorrosive components have
sublimation proﬁerty, when the end faces of é transpar-
ent heater panel are exposed to the compounds heated at
a suitable temperature in order to treat, the object of
the present invention may be achieved. The state that
the anticorrosive component is in contact with the end
faces thereof or penetrates into the transparent con-
ductive layer 3 is called inclusion. As a result, the
objects of the éresent invention may sufficiently be
achieved.

Each anticorrosive component is mixed with a resin
component with oi without a solvent to form an organic
protective layer 32 containing an anticorrosive. A
process for preparing the same consists of an operation
of coating, spraying or dipping and a curing operation
under heating, drying or UV-irradiation condition.
Otherwise, a polymer film or sheet with an adhesive
layer containing an anticorrosive component may be
applied to at least part of the end faces of a trans-

parent heater panel or the whole end faces thereof

con-
omthe
nt, vinyl
at ed

her eof

i ncl ude
ative
ns.

rile



wi th vinylidene chloride and pol ytetrafl uoroethylene (PTFE). Illustrative
pol ymers of the hal ogenated vinyl conponent include
“trifluorononochl oroet hyl ene. Anchor coat |ayers may be forned on the
transpar- ent substrate 2 before the fgansparent substrate 2 is coated with
gas perneability resistance resins to 1nprove the transparent polymers in
gas barrier proper- ty. Preferable anchor coat materials for the transpar-

ent pol yneri%élnfdﬂclf A 15058 ONE 3| Fa S84 66F thd MORAdSaBERLP CONSi sting
of pol yurethane, polyam de, poly- ethyl enei mi ne, anorphous pol yester,

hydr ophi | i cdiduesived eXayd® 3 ped YEEEm Cetig | Lx©s] Biliy cddbés ivé al@yerr esi ns,
and copol yners or .m xtures thereof. The thickness of the anchor coat

| ayers, theaetaining thesiantibgyersosive gomp@eemeadn | ¢onyditebost ance resin
| ayers and the thernoplastic resin layers is generally fromO0.5 to 200
[err], prefthatblthe raghasive shayerris imdecopbachreith athg endm 5 to 30
[err]. Well-known transparent pressure sensitive adhe- sives and

t r anspar entfagffesitekeqdy be used when pl as- - 42 - tic filnms or sheets

are used as the transparent protec- ) .
The céhcentr tfbn of the anticorrosive component

is preferred to be as high as possible from a viewpoint
of anticorrosive function. However, when an organic
protective layer or adhesive layer contains an anticor-
rosive, the concentration of the anticorrosive based on
the solid content including a resin component is gener-
ally 20 % by weight or less, and préferably 10 % by
weight or less. When the end faces are directly anti-
corrosion treated with an anticorrosive dissolved in a
solvent, the concentration based on-the entire solution
is generally 5 % by weight or less, and preferably 3 %
by weight or less.

In the above-mentioned anticorrosive treatment
with the transparent protective plastic member 7 or the -
anticorrosive, the end faces including at least the cut
end faces of the transparent conductive layer 3 is
treated. Wwhen the transparent conductive layer 3, in
particular; contains a metallic thin layer having at
least one of silver and copper as a main component,
anticorrosion treaﬁment of at least the end faces of

the metallic thin layer is preferred. The end faces of



‘tive plastic menber 7. Preferable adhesives include acrylic pressure

adhesi ves and cyanoacrylic reactive adhesives. Wen a transparent
protective plastic filmw th an adhesive is used as the transparent
protective plastic filmand can be jaified . to the transparent substrate 2 at
an intended force, each type is avail™= able. Wen the adhesive is opaque,

it may be used in positions other than exothermc portions. The adhe- sives

Wi |l be desgid ke Vent I ESStEL SE08) Lo ecrd sk MoferACTSMd C type
Sol vent -t ype adhesi ves: vinyl acetate resins, chloroprene rubber, nitrile

rubber, celfddeasPreia!l dnspr ot ek dy Nsarel| Gtitdr t§lien e si ves:
[err], setting vinyl acetate resin, vinyl acetate resin, vinyl

acet at'e- acrefid facsy \Of ctlometyaklic vihn - layeshaney mp oyt icoryd+ dene
chloride, vinyl chloride, nonaqueous enul sion, powder enulsion or synthetic

rubber | at eadany fregiteed calA rpcefexably mrmbettigsentesis aniicerydsien epoxy or
pol yuret hane resin type Hot nelt-type adhesives: ol yam de or

EVA, p
pol yester tSqeratmensiafsthesnd ifafes of the elegtrodes| Hmnd the

transparent protective layer 6. Examples of portions
which are anticorrosion treated among the end faces of
the transparent heater panel of thé present invention
~include (1) part of the end faces of a transparent
'conductiVe layer 3, (2) the whole end faces of a trans-
parent conductive layer 3, (3) part of the peripheral
end faces of a transparent heater panel, (4) the whole
peripheral end faces of a tranSparent heater panel, (5)
part of the end faces of a transparent conductive layer
3 and part of the peripheral.end faces of a.transparent
heater panel and (6) the whole end faces of a transpar-
ent conductive layer 3 and the whole peripheral end |
faces of a transparent heater panel.

More concrete examples of materials which are anti-
corrosion treated include (1) a metallic thin layer
constituting a transparent conductive layer 3, (2) a
laminate consisting of a transparent thin layer and a
metallic thin layer cohstituting a transparent conduc-
tive layer 3, (3) a transparent thin layer, a metallic
thin layer and a transparent thin layer comnstituting a

transparent conductive layer 3, (4) a trénsparent



- 43 - resins, phenolic resins, resorcinol resins, [err] resins, epoxy -
resins, polyurethane, acrylic resins, methacrylic resins, or derivative
resins and copol yners thereof may be used. UV-setting adhesives, electron-
beam setting adhesives and thernosettgi;ng adhesi ves nmay be used. In sone
cases, coupling agents such as silane cou- pling agents nay be applied to
the transparent sub- strate 2 and the transparent protective plastic nmenber
7 in order protietives lladyernded Grdmypardist wigin theyer | |d usdt£l+ ve silane
coupling agents include vinyltri- chlorosilane, vinylethoxysilane, [err]
yet hoxy) si laae thinndiatysor Anek yap rioparspanestthohigi | lapsr [aondtitut-
doxypropyl tri met hoxysilane, [err] lane, [err]

N- (di met hoXp@e@hHrsnsganendy | Eiradilayere mndia transparent
(trimethoxysilyl propyl)-ethyl enedi am ne. When antjcorrosive treatnment with

ant i cor r os BHOETERtEZr P ot BRRANFRARSs RFUESH R Platihitifi® o FIcs. 14

to 18, the _anticorrosives .include the foll ow .
9, an adhesive layer, a transparent protective layer 6,

a transparent thin layer, a metallic thin layer and a
transparent'thin layer constituting a transparent
conduptive layer 3, a transparent substratg 2, an
adhesive layer and a separator 1l. A transparent
conductive layer 3 in which several metallic thin
layers and transparent thin layers are laminated may be
corrosion treated. |

When a metal tab 13 is mounted with an eyelet 14
on the electrode 5 of the transparent heater panel 1
and an electric wire is soldered.onto the metal tab for
use, the.metal tab 13 may be mounted everywhefe on the
electrode 5 and preferably mounted on the connecting
section 5a of the electrode 5. The metal tab 13 may be
not only mounted on the electrode 5 of the transparent
heater panel 1 but also on the transparent substrate 2
on the opposite side of the metallic electrode in order
to physically fix to the transparent heater panel’ of
the present invention with the eyelet 14 and electri-
cally connect with the electrode 5 (FIG.3 and others).

The metal fab 13 may be mounted on both surfaces,

the surfaces of the electrode 5 of the transparent



ing. (1) at |east one effective conponent selected fromthe group

consi sting of benzotriazole, indazoles, imdazoles and derivatives thereof;
(2) at |east one effective conponent selected from - 44 - the group
consisting of amno acids, esters Qf sggmno acids, alkali netal salts of

am no acids, ammonia and salts of amnes; (3) one effective conponent

sel ected-fromthe group consisting of nercaptan and derivatives of

nercapt an heaterapant10aeidy thel airethsipa it aubwtrdtd Dm afHective
conponent conprising any of copper chel ate conpounds; (5) a m xture

conpri si ngoppolsdast stive of afhec@liectroaiepdnerirs dridedt o Llectxi<6) a

m xture conprising at |east one of effective conponents (1) to (4) and a

t hird conpeoadily. chmectopdah itheusdecisradee Snatfarlilaivest hyhenesthen-t r odes 5,
particularly the use of am no acids al one, benzotriazoles al one, or am no
aci ds and Beadostabidledgation of the metal tab 13. It may be

mounted on an adhesive layer or separator 11 in order
to electrically.connect with the electrode 5. Materi-
als consisting of parts functioning as ;he eyelet 14
and metal tébs 13 in combination may be used. An elec-
tric bower may be supplied with alligator clips on
condition that no metal fittings 13 for connecting with
outer electrodes are mounted on the_electric portions.
When the transparent heater panel is joined to a
support structure, an adhesive layer may be formed on
the surface of fhe transparent substrate 2 or the
transparent protective plastic member 7. When the
transparent protective plastic member 7 is not formed
on the main surface of the transparent heater panel, an
adhesive layer may be formed on part or the whole of
surfaces of the transparent piotective layer 6 and the
electiodes S, which are optionally selected. Well-
known transparent pressure sensitive adhesives and
adhesives may be used for the adhesive layer. Prefera-
ble examples include acrylic pressure sensitive adhe-
sives and cyanoacrylate reactive adhesives. The trans-
parent heater panel may be coated with the adhesive

directly before its use and joined under pressure



In conbination is effective in preventing the elec- trodes fromcorroding,
in their end faces. Benzotriazoles used for anticorrosion treatnent include
1,2, 3-benzotriazole and its derivatives. The derivatives include

2- al kyl ated benzotri azol es such as 2-nethyl benzotri azol e,

2- phenyl benzotriazol e, 5,6- methyl benzbtTi azol e, 5-benzotriazol e carboxylic
aci d, hal ogenated benzotriazol e, hydroxybenzotri azol e, dode-

cyl benzotr i&@-%jﬁqgr‘ggﬁwlg% 0fsd eg&ckﬁl‘ﬁgaéet iﬁ?f&'zo" ri azol e such

as esters or solu S - having net | sopropyl,

butyl, hexXWry=aGhylaipdRdeay |ofértio | MU AN E St EREd FEnE OhEREELN
treatnent inc¢lude 4- chl oroindazol e, 4-nitroindazole, 4-chloro-5-nitroinda-

zol e, 5-ni tgamed- MRId8Af NdawHdre  ant, fdltbdlive Qtdyer disrefdrmed | olaghée and

5, 7-di ni tro-6-net hyl i ndazol e. |1 m dazoles used for corrosion treatnent

i ncl ude al kyaxisgpehrientddedtesr partelhsi -adtandey dazsepar@toemdel, coti ni dazol e
and 2- hept anedecyl i mi dazole; and inida- zole, nitroindazole, oxyim dazole,
benzoi m daZolrelegsen@hegt niidnpreferrpd- e opiierably laminat-

ed on the surface of the adhesive layer (FIG. 6 and
others) in order to prevent an object from adhering to
the surface of the adhesive layer in sending and keep-
ing the resulting product. The separator 11 includes
common release paper, polyethylene film, polypropylene
film or polyester film. The thickness of the separator
is generally from 1 to 200 um, preferably from 2 to 100
pm, and more preferably from 5 to 50 um. |

A process for preparing corrosion-proof transpar-
ent heater panels of the present invention will be de-
scribed. The process is characteristic of a step of
anticorrosion treating the end faces of a transparent
conductive layer and the peripheral end faces of a
transparent heater panel to prepare the above-mentioned
transparent heater panel of the present invention.
Typical examples of the preparation process are as
follows.

A first embodiment is a process for preparing a
transparent heater panel which comprises

(1) a first step of forming a transparent protec-

tive layer over a portion of a transparent



Ami no acids used for anticorrosion treatnment in- clude neutral am no acids,
basi ¢ ami no -acids, acidic ani-no acids;, sulfur containing am no acids,
aromatic am no acids and ring am no acids having different knots, which can
be reacted with copper or netals of_tgg copper group to form conplexes.
Preferabl e exam ples of am no acids 1nclude glycine, alanine, valine,

| euci ne, isoleucine, serine, arginine, glutamne, glutamc acid, aspartic
acid, cysteine, netbbpdhseiveheaybsl WRLOR, iBi SbifleAconOxypigktne and
hydroxy pro- tein and esters thereof. Particularly am no acids being nore
hydrophilic are preserfa&de &fciectpihsparenbosubstoapenantiswhichhe esters
have a carbon nunber of 8 or |ess. Saturated or unsaturated hydrocarbon
groups may be sel ecfenichihonsnasuae erohhermiéchghrface; 46 - propyl, benzyl,
anyl and octyl. Mercaptans used for anticorrosion treatnent in- clude

nmol ecul es whi ch( ) ea deecord stepm afr fapningapdresb8t| gves| at parto ner capt an
such as disulfides and thiol_ esters. For exanple, they_include,

mer capt oaceti ¢ aci dt1@0nRf chpe oprapeBarentcranduckiveaprBardeR§Fhaci d,

is to be covered with a transparent protective
plastic member;

(3) a third step of forming a first electrode and a
second electrode;

(4) a fourth step of removing the resist;

(5) a fifth step of removing a surplus of the
ﬁransparent conductive layer;

(6) a sixth step of covering each of the end faces
of the transparent conductivé layer and each of
the peripheral end faces of the transparent
heater panel with the transparent protecti#e
plastic member; and

(7) a seventh step of removing a surplus of the
transparent heater panel.

A second embodiment is a process for preparing a
transparent heater panel according to the first embodi-
ment which further comprises

(1) a first step of preparing in advance a
transparent heater panel which is not covered
with a transparent protective plastic member;

and



t hi ophenol , phenyl di sul fide, N-(2-hydroxynethyl)nercap- toacetoam de,
2,2' -dirmer capt odi et hyl ether, 2,2'-diner- captodiethylthioether, o

1, 2-ethanedi thiol, 3-mercapto- propyltrinethoxysilane,

gl ycol bi s(3-nercaptopropion- ate), - 55 - '

trimet hyl ol propanetri s(3-mercaptopropi onate) and gl ycol di mer capt oacet at e.
Copper chel ate conpounds used for anticorrosion treatnment are mainly
organi c copper (Qelatsecnipatss afdcovatinte eagipesf acled yénd efates copper
trifluoroace- tylacetate, copper ethyl enedi am ne, copper phthal ocya- nine,
henocyani n, copper ot Heerarirespanceret resebict tve chyper, each of

di met hyl di t hi ocar banat e and copper hydroxyqui no- |ine. Copper salts of
organi ¢ aci ds such tdw @spichetak eﬂm'il tagpperof athe astranspppent| actate and

copper acetate may be used equally. Wen_an organic protective |ayer 32
contai ning an anti &RAtRE Ranal deeh® \ehrst 3ad stecerd Furfaces of the

t t conductiye | 3 for th foant] i FIG 16
and otherS)., e Safe TS anepaeat hEHEHT doRs? (FHHR P ated mat erials for
the trans- - 47 RAGH A PEHALVEPL PId S {E MG TBY SUi tably be

used
' Suitable embodiments for preparing corrosion-proof

transparent heater panels of the present invention will
be described.

(1) Portions of a transparent conductive layer 3 other
than portions covered by a transparent protective layer
6 and electrodes 5 are removed by etching from the
transparent conductive layer 3 formed on a transparent
substrate 2 to produce an original film of a transpar-
ent heater panel. The transparent heater panel is
obtained from the original film of the'trénsparent
heater pénel according to the méthods from (1.1)

to (1.6) described below.

(1.1) A transparent protective plastic member 7 is
formed on the whole surface of the transparent protec-
tive layer 6 of the original film. The transparent
substrate 2 is cut off in a junction from which part of
the transparent conductive layer 3 is removed and which
is covered by the transparent protective plastic member
7 to produce an intermediate transparent heater panel

with the end faces of the transparent conductive layer



as organi c conpaunds -of the organic protective |ayer 32. The sane nmaterials
as the previously illustrated naterials for the transparent substrate 2 and
the transparent protective layer 6 may be suitably used for the purpose.
When resin layers, coating materials o6 sealing materials are used as the
organic protective |layer 32 containing the anticorrosive, the thickness
thereof is not limted in particular but is generally from1 to 1,000
[err], pref¥raid ytie gpediplierdlD ¢md rfacesdofiotire ptedvspargntrom 10 to 200
[err]. When an adhesive |ayer containing an anticorrosive is forned on at

| east t he dmpterxagandl t¢rveredshprehe torrsparert|pyetegtive the purpose
of anticorrosion, the adhesive includes the above-nmentioned adhesives used
for joini nPiaELis pepeeent - priietrl  tabs k3 tvhieRdee Yot bet fentr ansparent

substrate 2. Wen the end faces of the transparent conductive |ayer 3 is
treated wi tMHLAWHDOWRT LIeCERIRLAERITARRTSL| 9 EBRPERBAT | ayer 31
FIG 14 th |l - t hod d_f ' der t dd
(PO, 14 SR Sl kIOl FEhOdstEY Reobedbligrly Lieprder (o
anti corr osiyes,SQlURl foll SHU A0E 0L VED! SoSuisla iy PRAZOLLRERREES.
azole S, era

I ndazol.es, T'm S, am no act: nercaptans and copper c es are
coated on gf{,4 %&té’ﬁrﬁaﬁéﬂhe end faces of transparent heater

(1.2) A transparent protective plastic member 7 is
formed on the surface 6f the original film except for
portions of the electrodes 5 which correspond to con-~
necting sections connected with outer electrodes. The
transparent substrate 2 is cut off in the same way as
the above-mentioned way (1.1) to obtain an intermediate
transparent heater panel. 'Metal tabs 13 which are to
be connected with outer. electrodes are mounted with
eyelets 14 on the thus-obtained transparent heater
panel’s eleétrodé portions not covered by the transpar-
ent protective plastic member 7 to obtain tﬁe transpar-
ent heater panel.

(1.3). A transparent protective plastic member 7 is
superposed on the transparent conductive layer 3 of the
original film and joined to the transparent substrate 2
under heating and pressure conditions in a portion of
the transparent substrate 2 from which the transparent
conductive layer 3 is removed. The transparent sub-

strate 2 is cut off in a junction from which part of



- 48 - panels or the-entire end faces thereof including at |east the end
faces of the transparent conductive |layer 3, a spray nethod in which
anticorrosives are sprayed with a spray gun and a di ppi ng nethod in which
the end faces of the transparent heatgr panels are dipped into such
solvents. I n conpounds whose anticorrosive conponents have sublimation
property, when the end faces of a transpar- ent heater panel are exposed to

t he conmpoungge hepig8patentStbhalibeivenpagaiune ikN rendeed! antr @ticht he

obj ect of the present invention nay be achi eved. The state that the
anticorrosi & covgpednbyi shenteanspatrentt prolteceddel plasthibkemembear
penetrates into the transparent con- ductive layer 3 is called inclusion.
As a result? tbepuvbfucesanfinherpeddene tmansprsentaiestitli paoetll y be

achi eved. Each anticorrosive conponent is mixed with a resin conponent with
or without ¥ith|&bnleasts sheh aRdofgarpcOfr hectrprspayent3gogdicai ni ng an

anti corrosive. rocess fqQr preparing the sa consi sts of an operation of
coating, spFﬁV?ﬁEgg?rdgpﬁP gtgﬁdggr&g Fﬁ@io ggggpgﬁs of tge trans-

parent heater panel covered by the transparent protec-
tive plastic member 7. Metal tabs 13 which are to be
cénnected'with outer electrodes are mounted with eye-
lets 14 on the thus-obtained intermediate transparent
heater panel’s electrode portions coveréd by the trans-
parent protective plastic film 7 to obtain the trans-
parent heater panel.
(1.4) A transparent protective plastic member 7
having a hole in a portion .of its own which corresponds
to a connecting section connected with én outer elec-
trode and which is over a portion of the electrode is
'superposed on the transparent conductive layer 3 of the
. original film én conditisn that the hole is superposed
on the portion of the electrode. It is joined under
heating and pressure conditions to the transparent
substrate 2 in a junction from which part of the trans-
parent conductive layer 3 is removed. The transpérent
substrate 2 is cut from the original film in the same
way as the abovegmentioned way (1.3) to obtain an
intermediate transparent heater panel with at least the

end faces of the transparent conductive layer 3 and the



under -heating, drying or UV-irradiation condition. OQherw se, a polyner
filmor. sheet wi.th an adhesive | ayer containing an anticorrosive conponent
may be applied to at |east part of the end faces of a trans- parent heater
panel or the whole end faces thereof - 49 - including at |east the end
faces of the transparent conductivé'ﬁg§é7 3 to formthe resulting adhesive
| ayer containing the anticorrosive conponent on condition that the adhesive

ayer is | paniflaitiddy OEA0b GRS LRGN redl nEAL Hadi O of the

anticorrosi've conponent 1s preferre o be as high as pos froma

Vi ewpoi Nt oviidd By At/ e fdifiidd Mht HOYSvEdEt 1 wd 51 A8t 1 ORlie P otective

| ayer or adhesive | ayer contains an anticor- rosive, the concentration of
the anti coMeasilvedlasel arhidle £ i tb dntEsrinediddidritth outsst N conponent s
gener- ally 20 % by wei ght or less, and preferably 10 % by wei ght or |ess.
Wien t he el donesies axk menintedith cyelbstonl 4 raatidee itlds-an
anticorrosive dissolved in a solvent, the concentration based on the entire

sol ution | Lhywigved |trangpayeneihgater pansl’ sielerwiadalportdions
not covered by the transparent protective plastic
member 7 to obtain the transparent heater panel.
(1.5) A transparent protective plastic member 7 with
an adhesive layer or a pressure sensitive adhesive
layer is superposed on the transparent conductive layer
3 of the original film of the transparent heater panel.
The transparent substrate 2 is cut from the original
film in the same way as the above-mentioned way (1.3)
to obtain an intermediate transparent heater panel with
at least the end faces of the transparent conductive
layer 3 and the peripheral end faces of the transparent
heater panel covered by the transparent protective
plastic film 7. Metal tabs 13 which are to be connect-
ed with outer electrodes are mounted with eyelets 14 on
the thus-obtained intermediate transparent heater
panel;s electrode portions covered by the adhesive
léyer or the pressure sensitive adhesive layer to
obtain the transparent heater panel.
(1.6) A transparent protective plastic member 7 with
an adhesive layer or a pressure sensitive adhesive

layer having a hole in a portion of its own which



by weight or less. In the above-nentioned anticorrosive treatnent with the
“transparent protective plastic menber 7 or the anticorrosive, the end faces
including at |east the cut end faces of the transparent conductive |ayer 3
is treated. When the transparent cgngchive | ayer 3, in particular,

contains a netallic thin |ayer having at |east one of silver and copper as
a main conponent, anticorrosion treatnent of at |east the end faces of the

metal lic tébﬁrbﬁ?éhdbstﬁrﬁf%bhﬁ@ctIB% geethieme Tothectdd qrilgrangpar ent
heat er panel or tThe peripheral end faces of the transparent heater panel

ot her t hanotiBereadet@esdeohnin@hithalil ovidit A Ipayeicmpamnti corro- sion
treated. A preferable enbodinent is anticorrosion treatnent of the end
faces of tbteekeoteodsssuperposkd bhatheateansparentt icondwytdives. Exanpl es
of portions which are anticorrosion treated anong the end faces of the

t ranspar enlajest 8r ofatbe ofrighnapr fidm andydained itecitide same munt of the
end faces of a transparent conductive layer 3, (2) the whole end faces of a
trans- par €ppdésaencthaé thpehode (8) syperpesedhonpdheROTHiAm P aces of a

transparent heater panel, (4) the whol e '
P the e ectgode. &hé transparent substrate 2 is cut from

the original film in the same way as the above-men-
tioned way (1;3) to obtain an intermediate transparent
heater panel with at least the end faces of the trans-
parenf conductive layer 3 and the peripheral end faces
of the transparent heater panel covered by the trans-
parent protective plastiq film 7. Metal tabs 13 which
are to be connected with outer electrodes are mounted
with eyelets 14 on the thus-obtained intermediate
transparent heater panel’s electrode portions not
covered by the transparent protective plastic film with
the adhesive layer or the pressure sensitive adhesive
layer to obtain the transparent heater panel. A second
transparent protectivé plastic film without an adhesive
layer may be laminated on at least the transparent
proteétive plastic film 7 and a third trénsparent
protective plastic member 7 with an adhesive layer may
be laminated.

(2) A surplus of a laminate having an exothermic
surface with a trénsparent protective layer 6 and

electrodes formed on a transparent conductive layer 3



peri pheral end faces of a transparent heat er panel , (5) part of the end

faces of a transparent conductive layer 3 and part of the peripheral
transparent heater panel and (6) the whole end faces of a

faces of a
transpar-

t ranspar entj &£ QREUGAME ¢ lamind e o |

end

ent conductive |ayer 3 and @Q_mhole peri pheral end faces of a
transparent heater panel. Mre concrete exanples of materials which are
anti- corrosion treated include (1) a netallic thin layer constituting a

FFOddE £ONSEEFink] Of i BmtsANSPar ent

thin layer and a netallic thin layer constituting a transparent conduc-
tive | ayer tharnsparerit s pandls. | Bech tramspatrent theateayer and a

transparent thin |ayer constituting a transparent conductive |ayer 3,
t r anspar entpanelprict estitainddiyfrom, tlee toxigiprakntilmi acdayding atoet al -
and a transparent thin |ayer constitut- ing a transparent
conduct i ve angy&@f Fhenanethadssrerent2 slbste at2- ) degcmibednspar ent

thin |ayer

protective
| ayer 6, a
thin |ayer
Substrate

(4) a
lic

plastic film9, an adhesive |ayer, a transparent protective

hel@¥&parent thin layer, a netallic thin layer and a transparent
onstituting a transparent conductjve ]ayer- 3, transpar ent
f&é;p é%ns ! ia | &, a7 is P

A

parent protective plastic member
superposed on the transparent conductive layer 3 of the
original f£ilm and another transparent protective plas-
tic member 7 is superposed on the surface opposite from
the tiansparent condﬁctive layer 3. The two transpar-
ent protective plastic members are joined together
under heating and pressure conditions in edge portions
of the original film to produce an intermediate trans-
parent heater panel covered by the transparent protec-
tive plastic member 7. Metal tabs 13 for connecting
with outer electrodes are mounted with eyelets 14 on
the intermediate transparent heater panel’s electrode
portions not povered by the transparent ﬁrotective
plastic member 7 to produce the transparent heater

panel.

(2.2)" A transparent protective plastic member 7

having a hole in a portion of its own which corresponds

to a connecting section connected with an outer elec-
trode and which is over an electrode portion is super-
posed on the transparent conductive layer 3 of the

original film on condition that the hole is superposed



_ adhesive layer and.a separator 11. A transparent conductive layer 3 in:
whi ch several netallic thin layers and transparent thin layers are
| ami nated may be corrosion treated. Wien a netal tab 13 is nounted with an
eyelet 14 on the electrode 5 of the.tgpansparent heater panel 1 and an
electric wire is soldered onto the netal tab for use, the netal tab 13 may
be nmounted everywhere on the electrode 5 and preferably nmounted on the
connect i ng arectherebeciofodd epateion odeAhotliée btransparndént3pnagebe not only
nounted on the electrode 5 of the transparent heater panel 1 but also on
the transpatiere plastiatmerben whthowhozilbelei e shipehposedadni thel ectrode
in order to physically fix to the transparent heater panel of the present
i nventi on \#YTEAGR eBRORite sLx0m Ehect¥ausRarent copmdeetivenlayerel ect rode
5 (FIG 3 and others). The netal tab 13 may, be nfunted on poth surfaces, the
¥RtPlastic memp@Ls «2¥Banel and

surfaces of3thellf HQ otfeABSRATeRE PFAFRPE: _

e T oD e o Sl 2 ek "R EPRS' 4 ShiEaBled "FoREELAES Suc
in edge portions of the original film to produce an
intermediate transparent heater panel covered by the
transparent protective plastic member 7. Metal tabs 13
for connecting with outer electrodes are mounted with
eyelets 14 on the intermediate transparent heater
panel’s electrode portions not covered by the transpar-
ent protective plastic member 7 to produce the trans-
parent héater panel. |
(2.3) A.transparent protective plastic member 7 with
an adhesive layer or a pressure sensitive adhesive
layer is superposed on the transparent conductive layer
3 of the original film. Another transparent protective
plastic ﬁember is superposed on the surface of the
original film opposite from the transparent conductive
layer 3. The two transparent protective plastic mem-
bers are joined together under pressure condition in
the whole surface or edge portions of the original £ilm
to produce an intermediate transparent heater panel
covered by the transparent protective plastic member 7.
A third transparent protective'plastic menmber 7 with an

adhesive layer or a pressure sensitive adhesive layer



i cal stabilaization of the netal tab 13. It may be mounted on an adhesive
| ayer ‘or separator 11 in order to electrically connect with the el ectrode
5. Materi- als consisting of parts functioning as the eyelet 14 and netal
tabs 13 in conbination may be used._Agpelec- tric power may be supplied
with alligator clips on condition that no netal fittings 13 for connecting
with outer el ectrodes are nounted on the electric portions. Wen the

t ranspar entmdie deersyipditpossd | o NElle t SuBESCPPOE t tlvé roeigiival apipdhesi ve

| ayer may be forned.on the surface of the transparent substrate 2 or the

t r anspar entogpad icos | facom| tisd | tramspeErent ddmdudchive r bagear8nt protective
plastic nmenber 7 is not fornmed on the nmain surface of the transparent

heat er pandigtailn tabeslyefonyeonmegting fwibikdowkepaelectroties wasee of
surfaces of the transparent protective |layer 6 and the el ectrodes 5, which
are opti ond9untad stk eygleots khben t Fh@shakermediata kxaneparente

adhesi ves and adhesives may. be used for the adhesive |a Prefera- ble

exanp!esilhﬁQRﬂ¥e§9%ﬁ¥E$pﬁ%ﬁﬁﬁﬁ%ﬂ%dﬂ%??*%%ﬁaﬂﬂ%-ch%€§ :%ﬁ E?%noaprylate

EANCERE: MR S i ST e R
transparent heater panel. '
(2.4) A transparent protective plastic member 7 with
an adhesive layer or a pressure sensitive adhesive
layer having a hole in a portion of its own which
corresponds to a connecting section comnected with an
outer électrode apd which is over an electrode portion
is superposed on the transparent conductive layer 3 of
the original film and another transparent protective
plastic member without a hole is superposed on the
surface of the original film opposite from the trans-
parent conductive layer 3 on condition that the hole is
superposed on the electrode portion. The two transpar-
ent protective plastic members are joined together
under pressure condition to produce an intermediate
transparent heater panel covered by the transparent
protective plastic member 7. A transparent protective
plastic film with an adhesive layer or a pressure
sensitive adhesive layer may be laminated on the sur-
face of the original film opposite from the transparent

conductive layer 3. Metal tabs 13 for connecting with



- 53 - condition to a support structure such as a liquid crystal display in
order to fix the transparent heat er panel itself. \Wien an adhesive layer is
formed on the transparent heat er panel in advance, a separator 11, or a

rel ease sheet, is preferred to be optipnally lamnat- ed on the surface of
t he adhesive Iayer (FIG 6 and otheré% in order to prevent an object from
adhering to the surface of the adhesive |ayer in sending and keep- ing the

resul ting wxﬁfaicfeleﬂafmwrﬂ&rm&ﬁwémlm SRTBYL I 6HE Seaper
pol yet hyl ene film polypropylene filmor polyéster film The thickness of

the separ atigitdrmedBiRfic dpaddpitednt heded gfddel ¥ edRedthtodd rom 2 to 100
[err], and nore preferably from5 to 50 [err]. A process for preparing

corr osi on- [ordfidn=Antiincovdted 6 ethg andrispirdrite presertiveavention wl |
be de- scribed. The process is characteristic of a step of anticorrosion
treati.ng tipdastdd acwbert B to gprspduentthoe drarisperdraly creatralr t he peri pher al
end faces of a transparent heater panel to prepare the above-nentioned

t ranspar entpaedt-er panel of the present invention. Typi cal exanples of the

preparation process are as follows. A first embodinent is a process for
preparing a However, there is no limit to the preparation

process of the present invention. A transparent pro-
tective plastic film in the form of a bag or with an
adhesive layer may be used as the member 7. A method
of covering a luminous surface depending on electrolu-
minescence (EL) with a moitureproofing film to protect
may be used. Various types of methods, which are dif-
ferent from this type and in which a transparent con-
ductive layer 3 is protected with a transparent plastic
film alone or a transparent plastic f£ilm having one of
adhesive layers and pressure sensitive adhesive layers,
may be used. Moreover, éven if an extra portion of the
transparent conductive layer 3 is not removed and stays
behind in the range of the preparation process of the
present invention, thé extra portion of the transparent
conduptive layer may stay behind if the transparent
conductive layer is prevented from corroding in its end
faces and peripheral end faces owing to hygroscopic
moisture.

A preferable embodiment of a process for preparing

corrosion-proof transparent heater panels of the



transparent heater panel which conprises (1). a first step of fornming a
transparent protec- tive layer over a portion of a transparent - 54 -
conductive layer which is formed on a first surface of a transparent
substrate and which functions as an thermc surface; (2) a second step
of formng a resist over a por- tion of the transparent conductive |ayer
which is to be covered with a transparent protective plastic nenber; (3) a

third step gedditiBrehtildrs twitl 2 Wd A Thatl SEf ULl EHdsBding) a

fourth step of renoving the resist; (5 a fifth step of renmoving a surplus
of the tranypITgg. aendiectiere | ayer; (6) a sixth step of covering each of
the end faces of the transparent conductive |ayer and each of the
peri pheral end fAsceshamin tive RIGUN SIS enttieesprganaondudtivee transpar ent
protective plastic nmenber; and (7) a seventh step of renoving a surplus of
t he layer 3 is formed on a surface of a transparent sub-

strate 2 to make a transparent conductive substrate.

As shown in FIG. 20, transparent proteé%ive layers 6

are formed by printing on condition that each transpar-

ent protective layer can form a surfacé pattern which

corresponds to an exothermic surface of the transparent

conductive layer 3. The surface pattern which corre-

sponds to the exothermic surface is'a portion where the

transparent conductive layer 3 between electrodes 5 and

5’, which are opposite from eaqh other and which are

formed according to a following step, generates heat.

It includes portions except (1) a portion resexrved for

the connection of the transparent substrate 2 with a

transparent protective plastic member 7 formed accord-

ing to a following step, (2) portions reserved for the

formation of the eleétrodes 5 and 5’ according to a

following step and (3) other portions such as electrode

portipns for plating.

As shown in FIG. 21, a resist 40 for plating with
a desired pattern is formed by printing on the trans-
parent protective layer 6._ The pattern of the resist

40 causes the portions for the electrodes 5 and 5/,

which are opposite from each other and which are to be



‘transparent heater panel. A second enbodinent is a process for preparing a
transparent heater panel according to the first enbodi- nent which further
conprises (1) a first step of preparing in advance a transparent heater
panel which is not covered with a traggparent protective plastic menber;
and - 55 - (2) a second step of covering each of the end faces of the
transparent conductive |ayer, each of the peripheral end faces of the

transpar ent f6eméer apaseiingdebha Folibwang seepndtdubkaepenihgshe
transparent heater panel wth a transparent protective plastic nenber.
Sui t abl e enindi cenéssf gL )paepertigncresesved- fiorother eoapnactionhedt er
panel s of the present invention will be described. (1) Portions of a

t ranspar ent tbentiveansparengesubstrhte ﬂhumtpotheomxauspementbpr@-transparent
protective |ayer 6 and electrodes 5 are renoved by etching fromthe

t r anspar ent teghiviet plastigemepbesr fefozned acgasgangnto a follow-

ing step, (2) the upper surface of the transparent
protective layer 6 and (3) other portions unnecessary
for plating. As shown in FIG. 22, a metallic plating
layer 41 is formed by plating. As shown in FIG. 23,
removed are the extra portions of the transparent
conductive layer 3 or portions of the transparent
conductive layer 3 except the portions where the trans-
parent protective laYer 6 and the electrodes 5 are
formed. |

As shown in FIG. 24, a transparent protective
plastic member 7 is formed on condition that the upper
surface of the electrodes 5 and the transparent protec-
tive layer é ana the end faces of the transparent
conductive layer 3 and the electrodes 5 are covered and
the transparent protective plastic member 7 is joined
to the upper surface of the transparent substrate 2.

As shown in FIG. 25 (enlarged view), rapping or
cuttiﬁg.is carried out for every transparent heater
panel. The rapping is not only for cutting off in a
junction of the transparent protective plastic member 7
and a portion of the transparent substrate 2 from which

the transparent conductive layer 3 is removed but also



substrate 2 to produce an original filmof a transpar- ent heater panel.
The transparent heater panel is obtained fromthe original filmof the
transparent heater panel according to the nmethods from(1.1) to (1.6)
described below. (1.1) A transparent gy Qective plastic nmenber 7 is forned
on the whol e surface of the transparent protec- tive layer 6 of the
original film The transparent substrate 2 is cut off in a junction from

whi ch part fek tEeminghealedNia ¢ and Al vEdnaieldtss TemneEdand which is
covered by the transparent protective plastic nenber 7 to produce an

i nter medi as shawmpdne RIGhe 265 ouitedlwiddnridoteehthedftadetalfs tI8 tr anspar ent
conductive | ayer - 56 - 3 and the peripheral end faces of the

t ranspar enanded3r agan@ioundesr enh he led aatansien portt jmns editthve pl astic
menber 7. Metal tabs 13 which are to be con- nected with outer el ectrodes
are nount e@ysdetise 1dhand dit’ai ndthe rmnanantivent theatgmpanelhafi er panel's
el ec- trode portions with eyelets 14 to obtain the transpar- ent heater

panel . (1.Xhe PEeseaisjaventionorddh Jdheend facasief the $rans-
parent conductive layer 3 and the electrodes 5 which
are corrosion treated with the transparent protective
plastic member 7 is obtained according to the above-
mentioned methods.

In a transparent conductive layer'having any of
pattefns as described in FIGS. 29 and 30, a transparent
protective plastic member 7 is a;so formed to produce a
transparent heater panel with the corresponding pat-
tern, according to the same procedures of FIGS. 20 to
26.

Moreover, fittings for conneéting described in
FIGS. 27 and 28 may be used as a substitute for the
eyelet. A second outerly connected metal tab as shown
in FIG. 27 is a fitting which has two plates opposite
from eaéh other. An electrode portion is held between
the two plates and then they are joined together by
mechanical pressure alone, mechanical pressure and
heating in combination or mechanical pressure and
resistance welding in combination to fix the metal tab
to the electrode portion. Each of the plates of the

metal tab may have a hole for a strand. Wwhen the



formed on the surface of the original filmexcept for portions of the

el ectrodes 5 which correspond to con- necting sections connected with outer
el.ectrodes. The transparent substrate 2 is cut off in the sane way as the
above-nmentioned way (1.1) to obtain gj iLnternediate transparent heater
panel . Metal tabs 13 which are to be connected with outer el ectrodes are
nmounted with eyelets 14 on the thus-obtained transparent heater panel's

el ectrode pekhndNsshPhassedetdsolyht khe! halehafchee Bicriandl aali W pl astic
menber 7 to obtain the transpar- "ent heater panel. (1.3). t ranspar ent

protectivefpkadt te mhabeetdli tabupy podderdngt.ne A rhlHdARerdgnduct i ve

| ayer 3 of the original filmand joined to the transparent substrate 2
under heat cognagtegdr metaile tabndist shosmni ina FIG.t i28n ief at Hd tiamspar ent
substrate 2 fromwhich the transparent conductive |layer 3 is renmoved. The
t ranspar ensimjdarsteathe? fitting off FIF-.a27unction from which part of = -
57 - the transparent conductive layer 3 is renoved and which is covered by
the transparent ThRorEELEFe 40| 48t PECReABeth? PFepRFatioMaPTOSESSedi at e

transparengfh%%%e%r %g%k invention mentioned above. If the

resist is common, there is no limit to the type. Pref-
erable types of resists inciude an etching resist of
alkali peeling or solution peeling, a plating resist, a
cave-filling ink, a solder resist and an active resist.
Typicél examples include photoresists such as negative
photoresists based on a cyclized rubber or polycinnamic
acid and positive photoresists based onlphenol or
cresol novolak resins, thermosetting solder resists
resulting from such as melamine resins, epoxy resins
and imide modified resins, UV-setting solder resists
resulting from radical or cation polymerization and a
~dry film resist. X-ray resists such as positive X-ray
resists based on methacrylate copolymers and negative
X-ray resists based on acrylate, and electron-beam
resists such as positive electron-beam resists baséd on
methacrylate or its copolymers and negative electron-
beam resists resulting from photoresists, silicone

resins, epoxy polymers and polysiloxane may be used.

The present invention will be described in detail



with at |l east the end faces of the transparent conduc- tive layer 3 and the.
peripheral end faces of the trans- parent heater panel covered by the
transparent protec- tive plastic nmenber 7. Metal tabs 13 which are to be
connected with outer electrodes are m@unted with eye- lets 14 on the

t hus-obtai ned i nternedi ate transparent heater panel's el ectrode portions
covered by the trans- parent protective plastic film7 to obtain the trans-
par ent heatBr rpépepnce] tg) exanplesns pIhenisqaRe &f ithe REefent nenber 7

having a hgole in ,a portion of its Qwn whi¢ch caorresponds to a connecting
section coﬁﬁgﬁPEﬂ°W'tH°’Jﬁ"85t'elsa’g"§'6l- nﬂtog’@ ;'TH“ G e $hRR8 a portion of
the el ectrode iz super posed on the transparent conductive |ayer 3 of the
ori gi nal f FFABASConditi on that the hole is super posed on the portion of

the electrode. It is joined “%Q%igﬁﬁéti”g and pressure conditions to the
transparent substrate 2 in a junctron from which part of the trans- parent

conductive |ayeg iﬁhingggayQQYEIh%°h&ﬁﬂ§B%@F@&f%g¥¥IQﬁg?éiéég fromthe

original filmin the sane way-as the“above-"nenti one 0 obtain an

e S BapSEREch, BEStsger ko bt (20 o84 LA of Lne
fofmed on a polyethylene terephthalate (PET) film
having a visible light transmission of 89 % and a
thickness of 100 pm using a reactive DC magnetron
'sputtering method to obtain a transparent cdnductive
film." The thus-obtained transparent conductive film
.had a visible light transmission of 76 % and a surface
resistivity of 7 Q/0. (a first intermediate producf)

Onto the transparent conductive layer except a
portion reserved for the connection of the transparent
substrate with a trénsparént protective plastic member,
portions reserved for the formation of the electrodes
of a transparent heater panel and electrode portions
for plating, a UV-setting transparent urethane acrylate
(Mitsubishi Rayon Co., Trade Name; Diabeam UK-6074) was
applied and then cured to form a transparent protective
layer- having a thickness of 10 um. (a second intermedi-
ate product)

A resiét_was formed on the portion reserved for
the connection of the transparent substrate with the

transparent protective plastic member. (a third in-



- 58 - peripheral end faces of the transparent heater panel covered by the
“transparent protective plastic film7. Metal tabs 13 which are to be '
connected with outer electrodes are nounted with .eyelets 14 on the thus-
obt ai ned transparent heater panel's_egchrode portions not covered by the
transparent protective plastic nenber to obtain the transparent heater
panel . (1.5) A transparent protective plastic menber 7 with an adhesive

| ayer or a Qéﬁﬁééiétéeﬁ%b&h&ﬁ%adﬁﬁébﬁﬁobﬁdﬁin?swésp@é?ﬁiéé edtt ha

transparent conductive |ayer of the original filmof the transparent

heater paneh.nibRelrsitpahgbe pURELAGtBathi stCpll &L ontbheoemi ginal filmin
the sanme way as the above-nentioned way (1.3) to obtain an internedi ate

t ranspar entnhekébr Lagees hatingt al ehitkhésseofi Sapmsasfmebaltr ansparent
conductive layer 3 and the peripheral end faces of the transparent heater
panel covereletyrodestr gasfauehh pnbexwediatel pxoduct)| nThe fpeuxtht abs 13
which are to be connect- ed with outer electrodes are nounted with eyelets
14 on the thukerpediate predugtdvascdipPRAdpantat ahdlt EPHpaREROYSe| ect rode
portions covered, by the adhesive |ayer or the gressure sensitive adhesive
| ayer to ob¥@FwtipR F?aﬁ%ﬁﬁYﬁthﬁeﬁgﬁisEaﬁﬁﬂ.t en was dipped into

an 8% HC1l aqueous solution to remove the extra por-
tions. (a fifth intermediate product) The dimenéions
of the electrodés were: length 125 mm and width 4 mm,
and the distance between the electrodes was 90 mm.

A transparent urethane acrylate layer (Diabeam
UK-6074) having a thickness of 20 um was formed on por-
tions e#cept portions which corresponded to connecting
sections connected with outer electrodes to form a
transparent protective plastic member. Cutting was
carried out in a portion where the transparént sub-
stfaté whose transparént conductive layer had been
removed and the transparent protective plastic member
were joiﬂed together. Outerly connected metal tabs
were mounted with eyelets on portions which correspond-
ed to connecting sections connected with outer elec-~
trodes and where no transparent protective plastic
member was formed. A transpaient heater panel was
produced on condition that the transparent protective
plastic member was formed on the exothermic surface in

addition to the end faces of the transparent conductive



(1.6) A transparent protective plastic nenber 7. with an adhesive | ayer or
a pressure sensitive adhesive |layer having a hole in a.portion of its own
whi ch - 59 - corresponds to a connecting section connected with an outer
el ectrode and which is over a portionygf-the electrode is superposed on the
transparent conductive layer 3 of the original filmand joined to the sane
on condition that the hole is superposed on the portion of the el ectrode.
The transpaleyér saldt tiu ep@ripheval f endn faeesyi gsndéséribednihhe sanme way
as the above-nen- tioned way (1.3) to obtain an intermedi ate transparent
heat er paneFI@$t hl atol| ¢astAtpeessuré asensbtivecadheaivepdayar wotbucti ve

| ayer 3 and the peripheral end faces of the transparent heater panel
covered by aRepPRBALOr pad chelense ceheet, pWast appLied gnteethe tabs 13 which
are to be connected with outer electrodes are nounted with eyelets 14 on

t he t hus- obtEARERETR G FRbFhrate r BAspaRRhetAcat EFapaRaresteheatrsde
portions not covered by the transparent rotectiigpglastic filmwth the

adhesi ve | BARebr t%%e%¥%§§%F%n§%n§?FV?% aBAER; § FefesowdBtai B+t he

transparent heatfﬂepggsgraébgegggdpeeled from the transparent

heater panel. The transparent heater panel was joined
onto a glass plate and placed with the glass platé in a
thermostatic tank at -20 °C. An electric power of 13 V
was applied thereto and the surface femperatﬁre of the
transparent heater panel increased up to +2 °C in one
minute. There was a temperature rise of 22 °C.

The heater panel was dipped into a 1 N HCl aqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its end
faces. A high temperature and high huﬁidity test under
conditions of 85 °C x 95 % was carried out for 2,060
hours but there was no change in the exterior appear-
ance of its end faces. An electric power of 13 V was
applied to between the electrodes to pass an electric
current for one minute. The temperature distribution
due to the generation of heat was checked with an
infrared thermometer. (Japan Avionics Co., Trade Name;
Avio) (hereinafter referred to as a thermal test)
During the thermal test, the transparent heater panel

continued to generate heat without problems.



transparent protective plastic filmw thout an adhesive | ayer may be

| am nated on at |east the transparent protective plastic fiim7 and a third
transparent protective plastic nmenber 7 with an adhesive | ayer nay be

| am nated. (2) A surplus of a |am natg having an exothermc surface with a
transparent protective layer 6 and el ectrodes formed on a transparent
conductive layer 3 - - 60 - is cut fromthe lam nate to produce an
original filmof transparent heaimglganels. Each transparent heater pane
is obtained fromthe original filmaccording to any of the methods from
(2.1) to (2.4) desamirertdrk|layex ZdnprA 4 imeg spil ssdn pridieicie S QI asti c
menber 7 i s superposed on the transparent conductive |ayer 3 of the

ori gi nal f inn/midlvearot He mn y Agishicremtoxymol kcideyed Ginms) was foommst 7 i s
super posed on the surface opposite fromthe transparent conductive |ayer 3.
The two tr&spFarRPERfiln hasting e prisible neight steansnigsian fgdher under
heating and pressure conditions in %ggesfprtions of the orkginal filmto
produce an 3 And A& hicknesg,f 100 using a reactive DC nmiagne-

tron sputtering method to obtain a transparent conduc-
tive film. (a first intermediate product)

Onto thé transparent conductive layer except a
portion reserved for the connection of the transparent
substrate with a ﬁransparent protective plastic member,
portions reserved for the formation of the electrodes
of a transparent heater panel and electrode portions
for plating, the same UV-setting transparent urethane
acrylate as used in Example 1 was applied and then
cured to form a transparent protective layer having a
thickness of 10 um. (a second intermediate product)

A resist was formed on the portion reserved for
the connection of the transparent substrate with the
transparent protective plastic member. (a third in-
termediate product) The portions reserved for the
formation of the electrodes were coated with a conduc-
tive paste containing copper fillers (phenolic resin
binder) and allowed to stand at 150 °C for 30 minutes
to form a conductive layer having a thickness of 15um
(resistivity 6 x 1073 Q-cm). The conductive layer was

washed with an HCl aqueous solution having a pH of 2



parent heater panel covered by the transparent protec- tive plastic nmenber
7. Metal tabs 13 for connecting with outer electrodes are nounted with
eyelets 14 on the internedi ate transparent heater panel's el ectrode
portions not covered by the transparejy protective plastic nenber 7 to
produce the transparent heater panel. (2.2) A transparent protective

pl astic menber 7 having a hole in a portion of its own which corresponds to
a connecti rgdsatidnoRrimnexteas. With an outer elec- trode and which is over
an el ectrode portion is super- posed on the transparent conductive |ayer 3
of the origi nal Hlidahmpladidig ivas tdaxridde dul en anupignskdsul-- 61 - on
the el ectrode portion. Another transparent protec- tive plastic nenber

wi t hout a Hondd acidghdatdsatr @H theta diqm sffpEtider rkayen® transpar ent
conductive layer 3. The two transparent protective plastic nenbers are

j oi ned t ogdeNdngsddhisdnasty ohPHR ARPRORIHIDRE 3R RIBECHPEI ons of
cover ed by tifle A GRS AR AR AITEHUR 1 DG LNraRethhe 13

ate product) The fourth intermediate product was

treated according to the same method as that in Example

1 to remove the resist and then was dipped into an 8%

HC1l aqueous solution. The extra portions were cut off

to complete an original film of a transparent heater

panel. (a fifth intermediate product)

A 25pm thick PET £film with an 8um thick adhesive
layer of polyester was superposed on the exothermic
surface on condition that the exothermic surface and
the adhesive layer stood opposite each other. An area
where a portion of the PET film was superposed on a
portion of the transparent substrate whose transparent
conductive layer had been removed was held at 100 °C
for 30 seconds, followed by junction.

Cutting was carried out in a portion where the
portion of the transparent substrate whose transparent
conductive layer had been removed and the PET film as a
transbarent protective plastic film were joined togeth-
er. Outerly connected metal tabs were mounted with
eyelets on the electrode portions.form a transparent

heater panel where the exothermic surface in addition



for connecting with outer electrodes are nounted with eyelets 14 on the
I nternedi ate transparent heater panel's electrode portions not covered by
the transpar- ent protective plastic nenber 7 to produce the trans- parent
heater panel. (2.3) A transparent p{ftective pl astic nmenber 7 with an

adhesive | ayer or a pressure sensitive adhesive |ayer is superposed on the
transparent conductive layer 3 of the original film Another transparent

protect | ve o 43d GiPHified HOUSRI ROBRMKALLIE QUACE A fdyorioinal film

opposite fromthe transparent conductiv e two transparent

protective JplAsHeL gEF IS Frid | Qa8 PSR e dsy fHESSMEs.condi tion
I n the whole surfaCe or edge portions of the original” filmto produce an

i nt er medi atgR dend RAVREL RRAIEa daine | £ 00y er ethd)d iniksh s 16 ¥ &fHe Protective
plastic nmenber 7. Athird transparent protective plastic nenber 7 with an

adhesi ve | @leictifodesd kel S eRd 1125 madhasd weidtlyef mm, -arft? theray be

super posed on the surface of the original filmopposite fromthe

t r anspar entdicaohost ibetvWwesrerchie dlidctirdddss wis {30 monnettie nesidtr- out er

el ectrodes are -
ance between both electrodes was 5 Q.

The transpérent héater panel was placed in a ther-
mostatic tank at -20 °C. An electric power of 13 V was
applied thereto and the surface temperature of the
transparent heater panel increased up to +2°C in one
minute. There was a temperature rise of 22 °C.

The heater panel was dipped into a 1N HCl aqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its end
faces. A high temperature and high humidity test under
conditions of 85 °C x 95 % was carried out for 2,000
hours but there was no change in fhe exterior appear-
ance of its end faces. During the same thermal test as
adapted in Example 1 after that, the transparent heater
panel continued to generate heat without problems.

Example 3
A laminated layer comprising indium oxide(40
nm)/silver(10 nm)/indium oxide(60 nm) was formed on a
PET film having a visible light transmission of 89 %

and a thickness of 100 um using a reactive DC magnetron

sputtering method to obtain a transparent conductive



mounted W th eyelets 14 on the internediate transparent heater panel's

el ectrode portions not covered by the transparent protective plastic nenber
7 to produce the transparent heater panel. (2.4) A transparent protective
plastic menber 7 with an adhesive laygpf Or a pressure sensitive adhesive

| ayer having a hole in a portion of its own which corresponds to a
connecting secti.on connected with an outer el ectrode and which is over an

el ectrode pBiXmoOnd Sf e’ pocsemadidte prodseayent conductive |ayer 3 of
the original filmand another transparent protective plastic nenber wthout

a hole is superpuses e ttweasspdoert ofondecoivei bayef i éxcepposite fromthe
trans- parent conductive layer 3 on condition that the hole is superposed
on the el e@exkiioporesexrvedhfor viche repnrpectiemtoprhectransprrentc nenbers
are joined together under pressure condition to produce an internediate-

t r anspar entSHREERATH IEEh B \eraEPATede PFAFRPRIERIPIATEEG tISBPRY ast i ¢

e TS ke P b Syl Eobhn e Sdpesae | ver o
original filmonposite f1omyhe, LLanseal el CONGUELLYS LaYElod, Metal tabs
for plating, the same UV-setting transparent urethane
acrylate as used in Example 1 was applied and then
cured to form a transparent protective layer having a

. thickness of 10 um. (a second intermediate product)

A resist was formed on the portion reserved for
the connection of the transparent substrate with the
transparent protective plastic member. (a third in-
termediate product) The portions reserved for the
formatioﬁ of the electrodes were coated with a conduc-
tive paste containing copper fillers (acrylic resin
binder, Mitsui Toatsu Chemicals Inc}, Trade Name; MSP-
600F) and allowed to stand at 140 °C for 30 minutes to
forﬁ a conductive layer having a thickness of 10 pym
(resistivity 6 x10~3 Q-cm). (a fourth intermédiate

. product)

A 25um thick copper foil having an adhesive layer

on one surface of its own was jbined to the fourth
- intermediate product through the adhesive layer. The
uéper surface of the copper foil was coated with the

above-mentioned conductive paste (acrylic resin binder)



- 63 - outer electrodes are nounted with eyelets 14 on the internediate
transparent heater panel's electrode portions not covered by the
transparent protective plastic nmenber 7 to produce the transparent heater
panel . However, there is no limt to 4die. preparation process of the present
I nvention. A transparent pro- tective plastic filmin the formof a bag or
wi th an adhesive |ayer may be used as the nenber 7. A nethod of covering a
| um nous sanidaed ldemehdion@tand |t tY40 WLPC nfore sk minyties votform a
noitureproofing filmto protect may be used. Various types of nethods,

whi ch are dionducdiore Yayew thawingpe thicknesthich B0 tumntpeststiven-
ductive layer 3 is prq%ected with a transparent plastic filmalone or a
transpar entity &st® A 077 B 1) ng Tre ftTRIRTEREONS ere armeyedstee
sensitive adhesive |ayers, may be used. Mreover, even if an extra portion

of the trafopRlate aharigingl fldm Pf 2 dotanwparant hrrteryRanehind in

the range of the preparation progcess, of the present invention, the extra
por £1 on_of S FRISRARANT, SRRRITLETS AAYSTHAS MGE (RAYFEER! ( ho

L anSPa et ORGP BEELR LT SO LD A1 (oS
in a portion of its own which corresponded to a con-
necting Section connected with an outer electrode was
superposed on the original film of the transparent
heater panel on condition that the hole was superposed
on the electrode portion. Another OPP film without a
hole was superposed on the surface of the transparent
substrate. The two OPP films were joined togethef in
the peripheral portions of the original film under
heating condition. The extra portions were removed to
complete the transparent heater panel.

The transparent heater panel was placed in a ther-
mostatié tank at -20 °C. BAn electric power of 13 V was
applied thereto and the surface temperature of the
transparent heater panel increased up to +2 °C in one
minute; There was a temperature rise of 22 °C.

The heater panel was dipped into a 1N HC1l agqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its end
faces. A high temperature and high humidity test under

conditions of 85 °C x 95 % was carried out for 2,000



‘noi sture. A preferable enbodi nent of a process for preparing .

corrosi on-proof transparent heater panels of the - 64 - present

i nvention will be described in detail_according.to FIGS. 19 to 26. As shown
in FIG 19, a transparent conductive T%yér 3 is forned on a surface of a
transparent sub- strate 2 to nake a transparent conductive substrate. As

shown in F'l[hn%‘é’ﬁ?so’b%tr gishal %Pats gﬂft&%&%‘%t%ﬁyﬁfé gx@éfig%o(r)%é)i{_pri nting on

condi tion edach transpar- ent pro ve l[ayer can a surface-

pattern Miﬁ%ecw SO &l SXOBULIAY CLiRd T d 268 Deddif] t €888 RS eNt

conductive layer 3. The surface pattern which corre- sponds to the

exot her m C tJaPtee i Exdaild On aAfese thet | relns perfnspafait Cheéaeekayer 3
bet ween el ectrodes 5 and , Which are opposite fromeach other and which

are fornedpanémWHdﬁxinhéufﬂdIgaﬁémaﬁéEheagemEmhmmt pwestblems . i ncl udes
portions except (1) a portion reserved for the connection of the
transparent substrate 2 with zExampbpardént protective plastic nenber 7
formed accord- ing to a follow ng step, (2) portions reserved for the
A laminated layer comprising silicon nitride (30
nm)/titanium(l nm)/silver having 15% by weight of
gold(10 nm)/silicon nitride(30 nm)/indium oxide(30 nm)
was formed on a PET film having a visible light trans-
mission of 89 % and a thickness of 100 um using a reac-
tive RF ion plating method to obtain a transparent
conductive film. (a first intermediate product) The
thus-~obtained transparént conductive film had a visible
light transmission of 74 % and a surface resistivity of
7 @/0. Then, a transparent heater panel was produced
according to the same method as that in Example 1.
The heater panel was dipped into a 1N HCl1l aqueous
solution and allowed to stand for one hour but there
' was no change in the exterior appearance of its end
faces. A high temperature and high humidity test under
‘conditions of 85 °C x 95 % was carried out for 2,000
hours but there was no change in the exterior appear-
ance of its end faces. During the same thermal test as
adapted in Example 1 after that, the transparent heater

panel continued to generate heat without problems.

Example 5



formation of the electrodes 5 and 5 according to a follow ng step and (3)
ot her portions such as electrode portions for plating. As shown in FIG 21,
a resist 40 for plating with a desired pattern is formed by printing on the
trans- parent protective |ayer 6. Theypattern of the resist 40 causes the
portions for the electrodes 5 and 5, which are opposite from each ot her
and which are to be - 65 - formed according to a followng step, to be

openi ngs and co®ito (Che BW¥Fdded of &f gobgcd Bondee CopOpcfibn of the
transparent substrate 2 with the transparent pro- tective plastic nenber 7

formed accratingy teo thifakrews ofhglG0ap, & 2Jhermosppeing updhypereth+he
transparent protective layer 6 and (3) other portions unnecessary for

pl ati ng. Aamshdwyem (RIGnRZhixketditswi Teatsy Chemicals i En¢ oy ned by
plating. As shown in FIG 23, renoved are the extra portions of the

t r anspar entTuasied Namiese 0lpaters UR1GLN) iand afpelevinyhspheem®l conductive

| ayer 3 except the portions where the trans- parent protective |ayer 6 and
t he el ect r 3f¥es (B o gk ) were formed in order. A thermoset-

ting silicone resin layer (20 pm thick, Dow Corning
Toray Silicone Co., Trade Name; SR2410) was formed on
the polyvinyl alcohol layer tb produce ‘a moistureproof-
ing and gas-barrier f£ilm.

The oxygen permeability of the film checked ac-
cording td.the method, ASTM-D1434, was 0.51cc m~2
-1 .

day The oxygen permeability at a relative humidity

of 100 % checked according to the method, ASTM-D3985,

z-day‘l or less. The water vapor perme-

was 0.6 cc m™
ability of the film checked according to the method,_
ASTM-E96 (38 °C, 90 $RH) was 0.2 g m~2.-day~1l.

A 25um thick adhesive layer was formed on the
transparént substrate of the moistureproofing and gas-
barrier film. The moistureproofing and gas-barrier
film was applied onto the exothermic surface of thé
original film for the transparent heater panel produced
in Example 2. Cutting was carried out in a portion
where the portion of the transparent substrate whose
transparent conductive 1ayé; had been removed and a

transparent protective plastic member were joined

together. Outerly connected metal tabs were mounted



As shown in FIG 24, a transparent protective plastic nmenber 7 is fornmed on
condition that the upper surface of the electrodes 5 and the transparent

protec- tive layer 6 and the end faces of the transparent conductive |ayer
3 and the electrodes 5 are covered-ang the transparent protective plastic
menber 7 is joined to the upper surface of the transparent substrate 2. As
shown in FIG 25 (enlarged view), rapping or cutting is carried out for

every tramsith eeyebets conpthel el@btrodpppagtiongotoofibymf 8r transi-ng of f in
a junction of "the transparent protective plastic nmenber 7 and a portion of
t he transpeaeent sipatent panelr whengi thet aadt £faReFaPéntheokyaBerve | ayer 3

is removed but al so -.66 - for fornig% hol es_ 42 ind §2' for eyelets 14
and 14' . R2aEPRLCPRARTEiveclagarepng EBAnBEriBPRTRY ePdpEaess ikl 13 are

ted on_the el ectrod ' ith evel ets. 14 and 14’ . Th t
et o1 panthe PRORECTRLS AR FAUBIIFER GoF R-HobTni PabEEnBPREREY  ano.

parent con yg{ég§i$ yEL 6 and the electrodes 5 which are corrosion treated
pro

wi th the t¥ansparen BEtive pl astic rmenber 7 is obtained according to
t he above-

The transparent heater pagel was placed in a
thermostatic tank at -20 °C. An electric power of 13 V
was applied thereto and the surface temperature of the
fransparent heater panel increased up to +2 °C in one
minute. There wés a temperature rise of 22 °C. A high
temperature and high humidity test under conditions of
85 °C x 95 % was carried out for 1,000 hours but there
was no change in the exterior appearance of its ehd
faces. During the saﬁe thermal test as adapted in
Example 1 after that, the transparent heater pénel
continued to generate heat without problems.

Example 6

The same procedure as that in Example 2 was car-
ried out except that the transparent conductive layer
- was replaced by a laminated layer consisting of ITO
(indium tin oxide, 10 ©/0) to produce a transparent
heater panel. The heater panel was dipped into a 1N
HC1 aqueous solution and allowed to stand for one hour
but there was no change in the exterior appearance of
its eﬁd féces. |

Comparative Example 1



mentioned nmethods. ‘I n a-transparent conductive |ayer having any of patterns
as described in FIGS. 29 and 30, a transparent protective plastic nenber 7
is also forned to produce a transparent heater panel with the corresponding
pat- tern, according to the sanme procgdures of FIGS. 20 to 26. Moreover,
fittings for connecting described inFIGS. 27 and 28 may be used as a
substitute for the eyelet. A second outerly connected netal tab as shown in

FIG 27 is a fify itigniacentdhdaied RS QRO S ddiddMartdy ofier . An

el ectrode portion is héld between thé two plates and then they are joined

t oget her DbyaffeC kbanidididiL e8! thcdd i HRGIPFIE Qaledyegss Whatwtingl heating in
conbi nati on or nechani cal pressure and resistance welding in conbination to

fix the netalanisparientt parotewatirved e laerttiico menttanh wis trivet (Boatneesd Of t he net al
tab may have a hole for a strand. Wen the - 67 - strand is passed
t hr ough t h&heoheatiehe panvednvasaydilpped xgrba @ t1e Hddt Aquednsy sol dering. A
third outerly connected netal tab as shown in FIG 28 is a fitting
solution. and allowed to stand for one hour. The end
faces were, however, coverod_by colored spots and par-
tially peeled. A high temperature and high humidity
test under conditions of 85 °C x 95 % was carried out
but after 500 hours, colored spots appeared in the end
faces. After additional 500 hours, colored spots were
in the neighborhood of the center and the product could
not be used as the transparent heater panel.
| Comparative Example 2
A transparent heater panel was produced under the
- same conditions as those in Example 3 except that a
transparent protective plastic member was not formed.
A high temperature and high humidity test under condi-
tions of 85 °C x 95 % was carried out but after 500
hours, colored spots appeared in the end faces. Col-
ored spots were in some internal portions of the heater
panel and the product could not be used as the trans-
'parent heater panel.
Comparative Example 3
A transparent heater panel was produced under the

same conditions as those in Example 4 except that a

transparent protective plastic member was not formed.



simlar to the fitting of FIG 27. The resist 40 is used in the preparation
process of the present invention nentioned above. |If the resist is comon,
there is nolimt to the type. Pref- erable types of resists include an
etching resist of alkali peeling of 809 ati on peeling, a plating resist, a
cave-filling ink, a solder resist and an active resist. Typical exanples

I ncl-ude ph@ﬁ rﬁé%ééﬁiégég%aaageg§g§¥§iRggbo%eihshﬁlbgaﬁgggg a cyclized

rubber or porycrnn d and™p Ve "phot or eS1 St on phenol or

cresol novgbpkeighi 8a hIFHNBACEL BlaRal 48% BRY Rbha.eS bl el oM such as

nel am ne resins, epoxy resins an ( led resins, UV-setting sol der
resi sts resabésN@ett0Bb8PE42byObotaeaN spoitsTBNGZ pa@®iadg a dry film

resist. X-ray resists such as positive X-ray resists based on nethacryl ate
copol yner sp@atledi¢gati ve X-ray resists based on acrylate, and el ectron-beam
resists such as positive el ectron-beamresists based on nethacrylate or its
copol yners and negati ve ebmparativeeBmampdiestd resulting from photoresists,
silicone resins, epoxy polyners and pol ysil oxane nay be used. The present
invention will Betdasspabenti hedtexi panel was produced under the
same conditions as those in Example 6 except that a
transparent protective plasfic member was not formed.
The heater panel was dipped into a 1N HCl aqueous
solution and allowéd to stand for one hour. Part of
the transparent conductive layer over the edge portions
of the transparent heater panel melted away.
| Example 7
A laminated layer comprising silicon nitride(30
nm)/silver(10 nm)/copper(l nm)/silicon nitride(10
nm)/indium oxide(60 nm) was formed on a PET film having
a visible light transmission of 89 % and a thickness of
100 pm using a reactive RF magnetron sputtering method
to obtain a transparent conductive film. (a first
intermediate product) The thus-obtained transparent
conductive film had a visible light transmission of 74
% and a surface resistivity of 7 Q/0.
.Onto thé laminated layer except electrodé portions
for plating and porpions reserved for the electrodes of

a transparent heater panel, the same UV-setting trans-

parent urethane acrylate as used in Example 1 was

Towe



-68- in reference to exanples. The scope of the present invention, however,
should not be limted to these exanples. Exanple 1 A |lam nated | ayer
conprising silver(10 nm/copper (1 nm/silicon nitride(30 nm/indium

oxi de(60 nm was fornmed on a pol yethyene terephthalate (PET) filmhaving a
visible light transm ssion of 89 % and a thickness of 100 [err] using a
reactive DC nagnetron sputtering nethod to obtain a transparent conductive
film Theapplieabbad &hen auGed &l forhddc transifansntapmtdciite | i ght
transm ssion of .76 % and a surface resistivity of 7 [err]. (a first

i nt er medi atlayprotiastingOat dhiilekniessn ofalén urco{ducskicond dydremerkpt a
portion reserved for the connection of the transparent substrate with a

t ranspar enBtgr Preduickd pl asti c nenber, portions reserved for the formation
of the electrodes of a transparent heater panel and el ectrode portions for
pl ati ng, a Uv- s&he pertionsp seserviede fiom dhe: fprmadion ofudibéhi Rayon Co.
Trade Nane; _Di abeam UK-6074) was, appl.ied and then cured to forma

t r anspar enPlpcdrodes, werg coated vtk enhicopdustiye Rest& gent@inecond

ntermedi - albe BLaAYC ) 10 6rE® (heldl 'O R OB M RO a1 e for
| to stand at 160 °C for 30 minutes to form a conductive
layer having a thickness of 10 pm (resistivity 6 x 103
Q-cm). (a third intermediate product)

Electroplating was carried out in a nickel sulfa-
mate plating bath at pH 4.5 to form nickel layers
having a thickness of 5 um as metal electrodes. The
dimensions of the electrodes were: length 125 mm and
width 4 mm and the distance between the electrodes was
90 mm. (a fourth intermediate product)

A 25 pm thick PET film with a 20 um-thick pressure
sensitive adhesive layer was laminated on the fourth.
intermediate product on condition that the connecting
sections of the electrodes were not covered, so that a
transparent plastic member was formed. A pressure
sensitivé adhesive layer with a separator, or a release
sheet, was applied onto the transparent substrate to
complete the transparent heater panel. The -resistance
between both of the electrodes was 5 Q.

The separator was peeled from the transparent

heater panel. The transparent heater panel was joined



the connection of the transparent substrate with the transparent protective
pl astic-menber. (a third in- - 69 - ternediate product) Electroplating
was carried out in a nickel sulfamate plating bath at pH 4.5 to form nicke
| ayers having a thickness of 5 [err] ggs_netal electrodes. (a fourth

I nternmedi ate product) The fourth internedi ate product was dipped into a 1%
KOH aqueous solution to renove the resist and then was di pped into an 8%

HCl aqueougngsl Ht §2AskOplaFeYankhplaredawith thieoRd asisa pgliaftd iimter nedi at e
product) The di nensions of the electrodes were: length 125 mmand width 4
mm and t hehdrmbabaeibetanknathe 20 @Ct.r odns electyl onpowsrt o yBrent

uret hane acryl ate | ayer (D abeam UK-6074) having a thickness of 20 [err]
was fornedwaa pppliedokhesrtepandothieosunfaiceh tempessytamdedft dheonnecti ng
sections connected with outer electrodes to forma transparent protective
pl asti ¢ netwanspayentnieaserc panedd isgreased p@ thcort2uT& dn I¢ne r anspar ent
sub- strate_whose transparent conductive |ayer had been renoved and the

t r anspar enfipREeect FRETH WG @ FEMPerafdre rdise@h ddet’fer. Quterly

connected netal _{abs
- TLe end faces of the transparent heater panel or

the cut end faces thereof were coated with a modified
vinylacetate resin containing 5 % by weight of 1,2,3-
benzotriazole to form a layer having a thickness of 5
pm. The-heater panel was allowed to stand at 110 °C
for 5 minutes to form an organic protective layer
containing an anticorrosive.

The heater panel was dipped into a 1N HCl aqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its end
faces. A high temperature and high humidity test underx
conditions of 85 °C x 95 % was carried out but after
2,000 hours, there was no change in the exterior ap-
pearance of its end faces. During the same thermal
test as adaptedlin Example 1 after.that, tﬁe transpar-
ent heater panel continued to generate heat without
problems.

Example 8

A laminated layer comprising silicon nitride(50

nm)/silver(10 nm)/silicon oxynitride(60 nm) was formed

on a PET film having a visible light transmission of 89



were nounted with eyelets on porti-ons which correspond- ed to connecting
sections connected with outer elec- trodes and where no transparent
protective plastic nmenber was fornmed. A transparent heater panel was
produced on condition that the transggrent protective plastic nenber was
formed on the exothermc surface in di'tion to the end faces of the

transparent conductive - 70 - layer and the peripheral end faces, as
descri bed %naﬁaQ§'tﬁi&ﬁné?sAbErfaau g@ﬂﬁ?tavgeééﬁﬁ§bvﬁr'ﬁ%&hew'th a
separator, a release sheet, was applited onfo the transparent “substrate to

conpl ete actsRNspaLeatihghetnpaneh: oBlaLhesl skanspabehieeBnaac el ectrodes

was 5 Q The separator s peeled fromthe transparent heater panel. The

transparentipgeateimpapg! £926t] hoedmeaiata pragacehate and placed with the
glass plate in a thernostatic tank at -20 [err]. An electric power of 13 V

‘was applied theorto 8hd éeRethermacestuefipeeadvir ehef tirhaspaaeagar ent heater
panel increased up to +2 [err] in one mnute. There was a tenperature rise
of 22 [errheattée penékropabthe thasdoppaednedt damihabetiClaggrgotthesol uti on
and allowed to stand for one hour but there
same UV-setting transparent urethane acrylate as used
in Example 1 was applied and then cured to form a
transparent protective layer.
The portions reserved for the formation of the
electrodes were coated with a conductive paste contain-
ing copper fillers (phenolid resin binder) and allowed
to stand at 150 °C for 30 minutes to form a conductive
layer- having a thickness of 10 um (resistivity 6 x 10-2
Q'cm). (a second intermediate product)
The second intermediate product was washed with an
acid solution at pH 2 and then with water. Electro-
plating was carried out in an alkanol sulfonic acid
bath at pH 1 to form solder iayers having a thickness
of about 5 um and consisting of an alloy of tin and
lead as metal electrodes. The dimensions of the elec-
trodes were: length 125 mm and width 4 mm and the
distance between the electrodes was 90 mnm. fhe resist-
ance between both of the electrodes was 5 Q.
The transparent heater panel was placed in a ther-

mostatic tank at -20 °C and allowed to stand. An elec-

tric power of 13 V was applied theretc and the surface



was no change in ihe exterior appearance of its end faces. A high

tenperature and high humdity test under conditions of 85 [err] x 95 % was
carried out for 2,000 hours but there was no change in the exterior appear-

ance of its end faces. An electric pguer_of 13 V was applied to between t
el ectrodes to pass an electric current for one mnute. The tenperature
di stribution due to the generation of heat was checked with an infrared

t her nonet efcenlpbaRdinAY idhitife @ranspartht\aidutdy ipgndDeimiradded referred
to as a thermal test) During the thermal test, the transparent heater pan
conti nued tup genev At Hantond timittepr oliftee was %l tenipewgtwere® A | am nate
| ayer conprising silicon nitride (50 nm/silver(10 nm/silicon

oxynitri de@@®enm)f && Yrned on a PET filmhaving a visible |ight

transm ssion of 89 % and a thickness of 100 [err] using a reactive DC :
magne- tron sputhhe ipgripheral endifiages £ (e kranspaxsntuceater film
first intermedi ate product) Onto the transparent conductive |ayer except

portion re®@nedd impraddidighi tthe aid thaces agfsgg;%rﬁransgarent

conductive layer were coated with a coating material

' (Clear for edge coating, Kawakami Paint Mfg. Co., Trade
Name; Eton 2100) and dried to form a 50 um thick organ-
ic protective layer containing an anticorrosive.

A high temperature and high humidity test under
conditions of 85 °C x 95 % was carried out using the
transparent heater panel but even after 1,000 hours,
there was no change. During the same thermal test as
adapted in Example 1 after that, the transparent heater
panel continued to generate heat without problems.

Example 9

A laminated layer comprising indium oxide(40
nm)/silver(10 nm)/indium oxide(60 nm) was formed on a
PET film having a visible light transmission of 89 %
and a thickness of 100 um using a reactive RF magnetron
sputtering method to obtain a transparent conductive
film. (& first intermediate product)

Onto the laminated layer except electrode portions
for plating and portions for the formation of the_
electrodes of a transparent heater panel, the same UV-

setting transparent urethane acrylate as used in Exam-

he

el
d

(a
a



substrate with a transparent protective plastic nenber, portions reserved
for the formation of the el ectrodes of a transparent heater panel and
el.ectrode portions for plating, the sane UV-setting transparent urethane
acrylate as used in Exanple 1 was ap@s ed and then cured to forma
transparent protective |ayer having a thickness of 10 [err]. (a second

I nternmedi ate product) A resist was fornmed on the portion reserved for the
connect i onpde thwasr appddedhensubhenacangd o fenm andganspansndt ecti ve
plastic menber. (a third in- ternediate product) The portions reserved for
the fornat PERtECtiNe dryey davdngerde Wda®sh Of 4 koftud? Sareshst e
cont ai ni ng .copper fillers henolic resin binder) and allowed to stand at
150 [err] PBFe§@eﬁPﬁGFbQHAQQQtha.conductive | ayer having a thickness of

o171 ool Vi Sl Lo SR g ashed W ar
ey oL SRR SRRRR S o Al ol ML 1 P01
alloy of jng silver fillers (acrylic resin binder) and allowed
to stand at 140 °C for 30 minutes to form a conductive
layer having a thickness of 10 pum (resistivity 6 x 10~3
f:cm). (a third intermediate product) A copper foil
having an adhesive layer on one surface of its own was
joined to the third intermediate product through the
adhesive layer. The upper surface of the dopper foil
was coated with the above-mentioned conductive paste
{(acrylic resin binder) and allowed to stand at 140 °C
for 30 minutes to form a conductive layer having a
thickness of 10 pm (resistivity 6 x 10~3 Q-cm) as elec-
trodes. (a fourth intermediate product) A 25 um thick
PET film with a 20 um thick pressure sensitive adhesive
layer was laminated on thé fourth intermediaté product
on condition that the connecting sections of the elec-
trodes were not covered, so that a transparent plastic
+ member was formed.
The peripheral end faces of the transparent heater
panel in addition to the end faces of the transparent

conductive layer were coated with a UV-setting sealing

material (modified acrylate, Trade Name; Rocktight 350)



tin and | ead as netal el ectrodes. (a fourth internedi- ate product) The
fourth internedi ate product was treated according to the sane nethod as
that in Exanple 1 to renove the resist and then was di pped into.an 8% HC
aqueous solution. The extra portions 86r- cut off to conplete an original
filmof a transparent heater panel. (a fifth internediate product) A [err]
thick PET filmw.th an [err] thick adhesive | ayer of pol yester was

super posed 28 FﬁéeéxGPhéPﬁFbasépf£€bt&ﬁqﬁnﬂﬁ3ﬁqi?1H59F3ﬂﬁéﬁﬁkothern1c
sur face an adhesi.ve Ia QQ Qsite each other. An area where a
o of LPHBToEPRER LA, B SRR R

portion of a portlon of the transparent

substrate whosemh Eaﬁ%&g%%”%aﬁ%ﬁd tébﬁd &q_%ﬂrcq_rr% Jigs held at

100 [err] for 3 secon |on tting was carried out in

a portion %&h%lbheaaar hi19Bwel ttlae stﬂa%@pwzewnesw ¥ W3R transparent

conductive |ayer been renoved and the PET filmas a transparent
protectivewakasabi e:haht;@ el @hleOlek@driioae dppelirandd &fl \ teorpRct ed net al

tabs were nounted with eyelets on the el ectrode portions forma transparent

heater panghceler eat hé ghx tehpefat usw ek highathiinliidity test under
conditions of 85 °C x 95 % was carried out but after
1,000 hours, fhere was no change in the exterior ap-
pearance of its end faces. During the same thermal
test as adapted in Example 1 after that, the transpar-
ent heater panel continued to generate heat without
problems.

Example 10
A laminated layer comprising silver(10 nm)/cop-

per(l nm)/silicon nitride(40 nm)/indium oxide(60 nm)
was formed on a PET film having a visible light trans-
mission of 89 % and a thickness of 100 pm using a
reactive RF magnetron sputtering method to obtain a
transparent conductive film. (a first intermediate
product) The thus-obtained transparent conductive f£ilm
had a visible light transmission of 76% and a surface
resistivity of 7 @/0. The surface of the thus-obtained
laminated layexr except electrode pértions for plating
and portions reserved for the formation of the elec-

trodes of a transparent heater panel was coated with

the same UV-setting transparent epoxy acrylate as that



- 73 - to the end faces of the transparent conductive |ayer and the

peri pheral end faces was covered by the trans- parent protective-plastic
film The dinmensions of .the el ectrodes were: length 125 nmand width 4 nm
and the distance between the el ectrodgs was 90 nm The resist- ance between
both el ectrodes was 5 Q The transparent heater panel was placed in a ther-
nostatic tank at -20 [err]. An electric power of 13 V was applied thereto

and the surdqce 1,2NPeImOLE €1 Ofo t Forh ' ANEPA SPA r&Ret SfoBddelvéncreased up to
[err] in one mnute. There was a tenperature rise of 22 [err]. The heater

panel was digpse HavDng & Nehdkregeons B0l mhion and allowed to stand for
one hour but there was no change in the exterior appearance of its end

faces. A high telpssEatopkatink wad dantiedyotesinuadeickehdstlpas of 85
[err] x 95 % was carried out for 2,000 hours but there was no change in the
exteri or appese -phcingfbatls abdplates. t®uférmy nhekehnbayéres mal test as
adapted in Exanple 1 after that, the transparent heater panel continued to
gener at e hdz@avimg houthiclonmesssof Rbopt e5 UM agmetdbdelagerodespri si ng

i ndi um oxi de(40 nm)/silver (10 nm/indi um oxi de(60 nm was_forned on a PET
fi | m havi ngthe \dineneiongef t thaspdectrrdes weres; length 125 mm

and width 4 mm, and the distance between the electrodes
was 90.mm. The resistancé between both of the elec-
trodes was 5 Q.

- The transparent heater panel was placed in a
thermostatic tank at -20 °C and allowed to stand. An
electric power of 13 V was applied thereto and the
surface temperature of the transparent heater panel
increased up to +2 °C in one minute. There was a tem-
perature rise of 22 °C.

The end facés of the transparent heater panel were
coated with a modified vinylacetate resin containing 5%
by weight of 1,2,3-benzotriazole to form a layer having

- a thickness of 5 um. The heater panel was allowed to
stand at 110 °C for 5 minutes to form an organic pro-
tective layer containing an anticorrosive.

The heater 'panel was dipped into a 1N HCl aqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its end
faces. A high temperature and high humidity test under

conditions of 85 °C x 95 % was carried out but after



and a thickness of 100 [err] using a reactive DC nmagnetron sputtering

met hod to obtain a transparent conductive - 74 - film (a first

i ntermedi ate product) Onto the transparent conductive |ayer except a
portion reserved for the connection @8 the transparent substrate with a
transparent protective plastic nenber, portions reserved for the formation
of the electrodes of a transparent heater panel and el ectrode portions for
pl ati ng, the0@@neotks secthéng vasseachagear érhtihe estgrador ap-used in
Exanple 1 was applied and then cured to forma transparent protective |ayer
havi ng a tPraxanrce of ibs|[end]fagessecBwoingttheefamecthessadt) A resi st
was fornmed on the portion reserved for the connection of the transparent
substrat e ¥#%h 3hc2erRFRYaFRnEXPRBLR L | JELRY a8PRE, nERBETANEPREI d i N-

ternedi ate praduct) The rtions reserved for the formati on of the
L} oot oo b BEatar AP E HEORERRISR . Lo | enarate RREIPRERG Bopper {111 ers
(acrylic resié;lﬂ nder, Mtsui Toatsu Chem cals Inc., Trade Nanme; NMSP- 600F)

and_alloméEF? “%nhd at 140 [err] for 30 mnutes to forma conductive | ayer
havi ng a thickness of 1qc$ﬁ$£}ative Example 5

A transparent heater panel was produced according
to the same method as that in Example 7. Thé end faces
of heater panel were not corrosion treated. It was
dipped into a 1N HCl aqueous solution and allowed to
stand for one hour. There were colored spots in its
end faces and the end faces partially peeled.

Comparative Example 6

A transparent heater panel was produced according
to the same method as th&t in Examplé 8. The end faces
of heater panel were not corrosion treated. A high
temperatﬁre and high humidity test under conditions of
85 °C x 95 % was carried out using the heater panel.
After 500 hours, colored spots appeared in the end
faces thereof. After additional 500 hours, colored
spots appeared in the neighborhood of the center and
the transparent heater panel could not be‘used.

Comparative Example 7

A transparent heater panel was produced according

to the same method as that in Example 9. The end faces

of heater panel were not corrosion treated. It was



(resistivity 6 [err]). (a fourth interimediate product) A [err] thick copper
foil having an adhesive |l ayer on one surface of its own was joined to the
fourth internedi ate product through the adhesive |ayer. The upper surface
of the copper foil was coated with-tI8 above-nenti oned conductive paste
(acrylic resin binder) - 75 - and allowed to stand at 140 [err] for 30
m nutes to forma conductive | ayer having _a thickness of 10 [err]

(resistiv-diPpeg- intg-8 LN HOL agmecads S21hdicn, and,\@ld p@th i to conpl ete
an original filmof a transparenf{ heater panel ose transparent conductive
| ayer vvats ﬁﬁ?nGo_gt@FeHPeA °_H’5E (3'&‘19&'& & I"&P;"E\;ﬁ\%t SRS LHXﬁ]%I tn_g a hol e
in a portion.of.its o ic ory esponded . caon- cting section
connect ed W?h%ﬁﬁeﬁu?\é‘\a gﬁ?c?f‘@dga\ﬁg% ?%‘;f%rjﬁgs]%d p(?%]T € original film of

t he transparent heater panel E@%ﬂ | tign that the hole was superposed on
the el ectrode portion. Another >T1l mw thout a hole was superposed on

Ege surface OfAImﬁmiﬁﬁﬂéaaiﬁgﬁr$@QE@EQQQndﬂgiﬂﬁ@&1qmpﬂHﬂﬁaﬁgﬁﬂfiﬂ‘N ned

gether in the peripheral po0rtions of the original filmundér
nm)/silicon oxynitride(5 nm)/silicon oxide(5 nm)/indi-

_um-tin oxide(40 nm) was formed on a PET film having a

visible light transmission of 89 % and a thickness of
100 um using a reactive DC magnetron sputtering method
with a metallic target to obtain a transparent conduc-
tive film. The thus-obtained transparent conductive
film had a visible light transmission of 76 % and a
surface resistivity of 7 Q/0. (a first intermediate
product)

Onto the.transparent conductive layer except a
portion réservéd for the connection of the transparent
substrate with an anticorrosive layer, portions except
conductive layers in the form of a pattern on an exo-
thermic surface, portions reserved for the formation of
the electrodes of a transparent heater panel and elec-~
trode portions for plating, the same UV-setting trans-
parent urethane acrylate as used in Example 1 was '
applied and theﬁ cured to form a transparent protective
layer having a thickness of 10 um. (a second intermedi-
ate product) |

A resist was formed on the portion reserved for



heating condition. The extra portions were renoved to conplete the
transparent heater panel. The transparent heater panel was placed in a
ther- nostatic tank at -20 [err]. An electric power of 13 V was applied
thereto and the surface tenperature @fy the transparent heater panel
increased up to +2 [err] in one mnute. There was a tenperature rise of 22
[err]. The heater panel was dipped into a 1N HO aqueous solution and

al | owed tothbagdnhect@ba bEURhRUkraheparent Babshtaage withhenmxterior
appearance of its end faces. A high tenperature and high humdity test
under condahtdpermbsiye| dayerx Ja %hiasl datersediatel rodued) - 76 -
hours but there was no change in the exterior appear- ance of its end
faces. Dur EAgctiepdatdnghwasalcaradedaoudddpt @d nickelamplldamadiet er - t hat, the
transparent heater_panel continued to generate heat w thout problens.

Exanpl e 4 RlpkinAabagh afePHcdmdr ite #91H mickelnlavess hayimg A itani un(1l
A/ ncli ntBSFEBRSS R SwkD B0 o SPEFORE 2\ ERYSN S DI ¢ |1 ght
trans- termediate product) The fourth intermediate product
was dipped into a 1% KOH aqueous solution to remove the
resist and then was dipped into an HCl-type etching
solution or an 8% HCl aquéous solution. The extra
portions of the conductive layer were removed to form a
group of conductive layers having a predetermined
pattern in which the distance between lines of conduc-
tive léyefs was 200 uym in the center portion. (a fifth
intermédiate product; FIG. 30)

The dimensions of the electrodes were: length 125
mm and width 4 mm, and the distance between the elec-
trodes was 90 mm. A transparent urethane acrylate
layer (Diabeam UK-6074) having a thickness 6f 20 um as
an anticorrosive layer was formed on electrode portions
except portions which éorresponded to connecting sec-
tions connected with outer electrodes.

Cutting was carried'out in a portion where the
transparent substrate whose transparent conductive
layer had been removed and the anticorrosive layer were

joined together. By resistance welding outerly con-

nected metal tabs were joined by heat to the electrode



m ssion of 89 %and a thickness of 100 [err] using a reac- tive RF ion
plating nethod to obtain a transparent conductive film (a first

i ntermedi ate product) The thus-obtained transparent conductive f|In1had a
visible light transm ssion of 74 % angya_surface resistivity of 7 [err].
Then, a transparent heater panel was produced according to the sane nethod
as that in Exanple 1. The heater panel was dipped into a 1IN HC aqueous

sol ution ansbxticwedvhchteotréepondedhedr that cohneeting secehefige in the
exterior appearance of its end faces. A high tenperature and high humdity:
test under comuectedswbth 8thé¢coutexr Obettvadesaandewhene horafit@80 hours
but there was no change in the exterior appear- ance of its end faces.
During t he ¢cexxositee nbayerswvassfoumeded in Exanple 1 after that, the
transparent heater panel continued to generate heat w thout problens
Exampl e 5 - 7 Prepgerentensitive hasbﬁ?y%éYB6nH%§h(PC?ePﬁFﬁrhaV|ng a
thi ckness of [err], a thernosetting pol yureth- ane |ayer &10 nm t hi ck,

Mtsui Toat®RF CHfigarelease sheqfe WﬁﬁeaPE}é§@e?nEEn hR) 5ﬂBSEaEUvainyl

al cohol ent substrate to complete a transparent heater panel
with fittings for connection. The resistance between
both electrodes formed was 5 Q.

The separator was peeled from the transparent
heater panel whose metal tabs wére connected with |
conductors for applying electric power by soldering.
The transparent heater panel was joined onto a glass
plate and placed with the glass plate iﬁ a thermostatic
tank at -20 °C. An electric power of 13 V was applied
thereto and the surface temperature of the transparent
heater panel increased up to +2 °C in one minute.

There was a temperature rise of 22 °C. The temperature
distribution of the exothermic surface was in the range
of 1 and uniform.

The heater panel was dipped into a 1N HCl aqueous
solution and allowed to stand for one hour but there
was no change in the exterior appearance of its énd
faces. A high temperature and high humidity test under
conditions of 85 °C x 95-% was carried out for 1,000
hours but there was no change in the exterior appear-

ance of its end faces. During the thermal test as



| ayer (8 nmthick) were formed in order. A-thernoset- ting silicone resin
| ayer (20 [err] thick, Dow Corning Toray Silicone Co., Trade Nane; SR2410)-
was formed on the polyvinyl alcohol |ayer to produce a noistureproof- ing
and gas-barrier film The oxygen perngability of the film checked ac--
cording to the nethod, ASTM D1434, was 0.5 cc [err] [err]. The oxygen
perneability at a relative humdity of 100 % checked according to the

met hod, ASEEMBSRD, ineBxdnple cl [&ftér othatssthd heranspareapoheptene-
ability of the filmchecked according to the nethod, ASTME96 (38 [err], 90
oRH) was O.panek erontinued g genekratereatovithewntprobbemgd on t he
transparent substrate of the noistureproofing and gas- barrier film The
noi st ur eproofing and gas-barrier filmwas applied onto the exothernmc
surface of the original filmfor the transparent heater panel produced in
Exanmple 2. Cutting was carried out in a portion where the portion of the
transparent substrate whose transparent conductive |ayer had been renoved
and a transparent protective plastic nmenber were joined together.- Quterly
connected netal tabs were nounted



- 78 - with eyelets on the electrode portions to forma trans- parent -
heat er panel where the end faces of the trans- -parent conductive |layer and
t he peripheral end faces to the exotherm c surface were covered by the
transparent protective nmenber. The trapsparent heat uuuﬁ ed in a
thernostatic tank at -20 [err]. An E|§€trlc power %"HH“H" ﬂﬂt“ﬂn
thereto and the surface tenperature of the t ranspar erft heater® pénel
increased up to w2 def§d: N one mnute. There was a tenperature rise of 22
[err]. A high tenperature and high humidity test under conditions of 85
[err] x 95 P was Gﬁdﬂ%ﬂﬁtfﬂéa%ﬂoﬁaﬁ@wéoﬁﬁhébﬂé? YRSchfibengnge in the
exterior appearance of its end faces. During the sane thernmal test as
adapted in el e 1 after that, the transparent heater panel continued to
generate heat w-thout problens. Exanple 6 The sane procedure as that in
Exanpl e 2 was cf@r) aitexhmsparemepsubsttatépe transparent conductive | ayer
was replaced by a |am nated | ayer consisting of ITO (indiumtin oxide, 10
[err]) to produc?) & ttranspaxent heonducpivel lajer fiemmed eanal was di pped
into a IN HO aqueous solution and al lowed to stand for one hour but there
was no change in tHaxst sunfacepefirthectvansparent substrate;

(3) a first electrode extending over a first edge
portion of tﬁe transparent conductive layer,
and a second electrode extending over a second
edge portion of the transparent conductive
layer spaced from and opposite from the first
edge portion thereof; and

(4) a transparent protective layer formed over the
portion of the transparent conductive layer,
where neither the first electrode nor the
second electrode is to be formed;

. each of the end faces of the transparent conduc-

tive layer being corrosion treated.
2. A transparent heater panel according to claim 1,
wherein the transparent conductive layer is in the form
of a pfedetermined pattern and functions as an exother-
mic surface.
3. A transparent heater panel according to claim 1,
wherein each of the end faces of the electrodes and
each of the end faces of the transparent protective

layer are corrosion treated.



its end faces. Conparative Exanple'1  - 79 - A transparent heater panel
was produced under the sane conditions as those in Exanple 1 except that a

transparent protective plastic nmenber was not forned. .~ was
di pped into a 1IN HO aqueous sol utiorand all owed to ng*irmmﬂﬁlmﬂmr
The end faces were, however, covered by colored spots andec par- stially
peel ed. A high tenperature and high humdity test under conditions of 85
[err] x 954% was ¢aahisperam heatdhl a0 dedidruikply ehyppat s appeared in
the end faces. After additional 500 hours, colored spots were in the
nei ghbor hoedadfi tLhenderilaimdd wherwioddlie cxanspatente amrihctsivéne
transparent heater panel. Conparative Exanple 2 A transparent heater panel
was producéedyemrdeomphrs sesme tc dedistt one dscanspsarent Bldnpllay®emraebt that a
transparent protective plastic nmenber was not formed. A high tenperature
and hi gh hai deeptt ooe medelliendihin ilayenwhose |puings pRIGPMRAT i ed out
but after 500 hours, colored spots appeared in the end faces. Col -

nent is at least one metal selected from the group

consisting of silver and copper.
5. A transparent heater panel according to claim 4,
wherein the transparent thin layer is a lamina or a
laminate comprising at least one material selected from
the group consisting of metallic oxides, metallic
nitrides, metallic oxynitrides, metallic hydronitrides
and metallic carbides.
6. A transparent heater panel according to élaim 4;
wherein the metallic thin layer comprises a first
metallic thin layer (A) and a second metallic thin
layer (B) which each are over the transparent substrate
in order of AB, BAB or BA;
the first metallic thin layer (A) being selected from
the group consiéting of
(1) one of a lamina and a laminate comprising at
least one metal selected from the group (al)
consisting of silver and copper;
(2) one of a lamiﬁa and a laminate comprising an
alloy of at least one metal selected from the
group (al) and at least one metal selected from

the group (a2) consisting of palladium, copper,



ored spots were in some internal portions of the heater panel and the
product could not be used as the trans- parent heater panel. Conparative
Exanpl e 3 A transparent heater panel was produce ondi tions
as those in Exanple 4 except that a.tggnsparent amﬂgj]mnm;ﬂiggmt menber
was not forned. - 80 - The heater panel was dipped |1 ntona +HCl aqueous
solution and allowed to stand for one hour. The end faces were covered by
colored spots and psidtbtdy f6d! gslld Coappdir ati ve Exanple 4 A transparent
heat er panel was produced under the sanme conditions as those in Exanple 6
except that a tf3nspee cvf riamina vanglasianimebdeconmbstingfof n@d. The
heat er panel was di pped into a 1IN HO aqueous solution and allowed to stand
for one hour. Part rekxtuee tofirepaleast conriutetal seleetedcfromethege

portions of the .transparent heater panel nelted away. Exanple 7 A | am nated
| ayer conprising sigFe@n (Al}iard At least one metal selected from

the group (a2),

the second metallic thin layer (B) being selected
from the group consisting of
(4) one of a lamina and a laminate comprising at
least one metal selected from the group.(bl)
consisting of copper, nickel, tin, indium,
titanium, palladium, aluminum, chrémium, gili-
coﬂ, tungsten, vanadium, zinc, tantalum, gold,
platinum and'cobaltfl
(5) one of a lamina and a laminate comprising an-
alloy of at least one metal selected from the
"group (bl); and
(6) one of a lamina and a laminate of a mixture
consisting of at least one metal selected from
the group (bl).
7. A transpareﬂt heater panel according to any of
claim 1 and claim 2, wherein each of the end faces of
the transparent protective layer is corrosion treated
with a transparent protective plastic member.
8. A transparent heater panel according to claim 7,
wherein the transparent protective plastic member is a

transparent protective plastic film or a transparent



nm/silver(10 nm/copper(1l nm/silicon nitride(10 nm/indi um oxi de(60 nm
was fornmed on a PET film having a visible Iightéiﬁggfﬂi§§ng_gL,§9,96and a
t hi ckness of 100 [err] using a reactive RF nmagn Sputtering nmethod to
obtain a transparent conductive filmgda.first in ' w t) The

t hus- obt ai ned transparent conductive film had avlm‘!ﬁg\‘mﬂ“m\r u m ssi on
of 74 %and a surface resistivity of 7 [err]. Onto{dhe | am hated*l ayer
except el epnoasetioe ipdrsstficr gest ng and portions reserved for the

el ectrodes of a transparent heater panel, the sane UV-setting trans- parent
ur et hane ad.yl atfe tmangpareant heafgr pangls according tpptlatmahd t hen cured
to forma transparent protective |ayer having a thickness of 10 [err]. (a
second i nt ¥eXELn Fhe FraNfRAreNie BRATITHYVe RAsiekr memkere ¥%rnati on of
the el ectrqodes were coated with a cond ctive}ggsle contai n- ing copper

fillers (pHéfmatadeshraighidhe #Rf 4% A,V PTHMAAXSE60 [err] for 30
Tt 0P MR SUEL S, haRle D Bddbekes sl ig o
wherein the transparent protective plastic member is
laminated on the whole end faces of the trahsparent
heater panel.
11. A transparent heater panel-according to any of
claim 1 and claim 2, wherein each of the end faces of
the fransparent conductive layer is corrosion treated
with an anticorrosive.
12. A transparent heater panel according to claim 11,
wherein the.anticorrosive cﬁmprises one effective
component selected from the group consisting of
(1) at legst_one effective'component selected from
the Qroup consisting of benzotriazole,
indazoles, imidazoles and derivatives thereof;
(2) at least one effective component selected from
| the group consisting of amino aci&s, esters of
amino acids, alkali metal salts of amino acids,
ammonia and salts of amines;
(3) one effective component selected from the group
consisting of mercaptan and derivatives of
mercaptan which are closely related to

mercaptan;



Efectroplating was carried out in a nickel sulfa- mate—ptating bath at pH

4.5 to formnickel |ayers having a thickness of. 5 [err I _
el ectrodes. The di nensions of the el ectrodes mreﬁ“\m{m@‘@am“nd wi dt h
4 mm and the distance between the elegyrodes was b® ourth

I nternmedi ate product) A 25 [err] thick PET filmwith a 20 [err] pressure

sensitive adhesive | ayer was |lam nated on the fourth internmedi ate product

on condition thefy thife CHFEELITE SORPORNESRL OboaPLi Sl RGtdRplest wer e not

covered, so that a transparent plastic nenber was fornmed. A pressure

sensi tive adhesive d¢oppéer dhdlats eparipdbinids pr a rel ease sheet, was applied
onto the transparent substrate to conplete the transparent heater panel.
The resi stance (&) veamidioite ocfonpreisingtabdbeaskstio @f TéEfaepivat or was
peel ed fromthe transparent heater panel. The transparent heater panel was
j oi ned - 82 - orkemporgnts Pl httoahd) plaréd with the glass plate in a
thernostatic tank at -20 [err]. An_electric_power of 13 V_ was applied
thereto and thel&lLrd BEXFEEPFARFESHRI 12k Leagtpare et RifertisRel

i ncr +2 [err]_in one,.
creased up to éghp nentg ?1) to (4) and a third component.

13. A transparent heater panel according;to claim 12,
wherein an organic protective layer containing an
anticorrosive comprising any of effective components
(1) to (6) is formed on at least one of the end faces
of the transparent conductive layer.
14. A transparent heater panel according to claim 12,
wherein an adhesive layér containing an anticorrosive
comprising any of effective components (1) to (6) is
formed on at least one of the end faces of the trans-
parent conductive layer.
15. A process for preparing a transparent heater panel
which comprises, in combination:
(1) a transparent substrate;
(2) a transparent conductive layer formed on a
first surface of the transparent substrate;
(3) a first electrode extending over a first edge
portion of the transparent conductive layer,
and a second electrode extending over a second
edge portipn of the transparent conductive

layer spaced from and opposite from the first



m nute. There was a tenperature rise of 22 [err]. The end faces of t _
transparent heater panel .or the cut end faces theregio$§Lg,cearéﬂ’ﬁf?ﬁ_a
nodi fied vinylacetate resin containing 5 % by wei gh 1,2, 3- ““
benzotriazole to forma |ayer having a,thickness of 5 km\ﬁ\\\\\a\x r
panel was allowed to stand at 110 [er??.Tor 5 ninutes\“ﬁs“ A of gdni c
protective |ayer containing an anticorrosive. The heat'er fanel was di pped

into a IN HO aquequgysobdtt P aepbbPyegngo stand for one hour but there
was no change in the exterior appearance of its end faces. A high

tenperature and(qw m#a%afeﬁeslbr@w@ew@nﬂayé@nﬁoﬁhe&%{refrkhé 95 % was

carried out but after 2,0 hours, there was no change in the exterior ap-
pearance of its endpdeEbon &¥irtig thensparehbecondutestvreatagdapted in

Exanple 1 after that, the transpar- ent heater panel continued to generate
heat w t hout praobl eslseré&meitikes thé afiinsit eeléayeodeonpri thag silicon
nitride(50 nm/silver(10 nm/silicon oxynitride(60 nm was fornmed on a PET
fil mhaving a visi becéndhelectnede sis oko obe gformed,
the process comprising a step of corrosion treat-
ing each of the end faces of the transparent conductive .
layer.
16. A process for preparing a transparent heater panel
which compriées |
(1) a first step of forming a transparent protec-
tive layer over a portion of a transparent
conductive layer which is formed on-a first
surface of a transparent substrate and which
functions as an exothermic surface;
(2) a second step of forming a resist over a por-
tion of the transparent conductive layer which
is to be covered with a transparent protective
plastic member;
(3) a third step of forming a first electrode and'a
" second electrode;
(4) a fourth step of removing the resist;
(5) a £ifth step of removing a surplus of the
transparent conductive layer;

(6) a sixth step of covering each of the end faces

of the transparent conductive layer and each



- 83 - %and a thickness of 100 -[err] using a reactive RF nmagne- tron
sputtering nethod to obtain a transparent conduc- ti i i
i nternedi ate product) Onto the exothermic surface of the transparent heater
panel or the thus-obtained I|anm nated dgyer, the sa;rrji!ﬂﬂﬁw“! ﬁu 1L par ent
uret hane acrylate as used in Exanple T was applied creny Wforma
transparent protective |ayer. The portions reserved for the fornmation of-

the el ectrodes V\Br%ﬂ(ﬁiee(béﬁéﬂ%hé’répwtﬁé&é@@ﬂ ec}fé)r%@éﬁgopéf&leor)per

fillers (phenolic resin binder) and allowed to stand at 150 [err] for 30
mnutes to forma ewrsater ipahdlawertiashe Gt tardpantares prdtddeiesr |
(resistivity 6 x [err] [err] (a second internedi ate product) The second

i nt ernedi at e produglasss ovasiwdeery tdndan acid solution at pH 2 and then with
water. Electro- plating was carried out in an al kanol sulfonic acid bath at
pH 1 to form sdl’dee [sementhhaten of itengriays ofsutpins of cthé and
consisting of an alloy of tin and | ead as netal el ectrodes. The di nensions
of the el ec- trodedtanspanaiigtheater BANAY wi dth 4 nm and the di stance

bet ween the el ectrodes was. 90 nm The resist- ance between both of the

el ectrodes Was % BFORRSS LoR RESRATHSh % CIANRRARRRL J1eR%RF i PRBeE her -

according to claim 15, wherein the process further

comprises

(1) a first step of prepaiing in advance a trans-
parent heater panel which is not covered with a
transparent protective plastic member; and

(2) a second step of covering each of the end faces
of the transparent conductive layer, each of
the peripheral end faces of the transparent
heater panel and the first and second surfaces
of the transparent heater panel with a trans-

parent protective plastic member.



nostatic tank at -20 [err] and allowed to stand. An elec- tric power of 13
V was applied thereto and the surface - 84 - tenperature of the

transparent heater panel increased up to +2 [err] There was
a tenperature rise of 22 [err]. The pgoi pherat—=er 1 aGes e transparent
heater panel in addition to the end faces ot\H@Q : p_ggaoent pnducti ve

| ayer were coated with .a coating material ({ ear egge™toat i ng, Kawakam
Paint Mg. Co., Trade Nane; EtoABZTB8LTand M7 T0 forma 50 [err] thick
organ- ic protectlve | ayer containing an_anticorrosive. A high tenperature
and hi gh huni di Aytranspanget beadrri PABSSf COMPrAEANgX A9LXINFRRAXCarri ed out
using the transparent heater panel but eveg af ter 000 ours, there was no

change. Eu?PﬁgsPh§t§éﬁ§'tﬁeFEﬁPSPé§Fn§SCSH HEEAVEn ENEFbI@IT“%ﬁﬁ%? t hat ,
t he transp heater nel knuedlto % erate heat mn}@ﬁut problens
Exanpl o o RREaRFRACRATPRYCPUBBIBRTEr ng PR T CHEsAFoER 3 ver (10
nm /i ndi “”LB gs@ggg}%f‘%owé%c‘% LIeq 98 -2aRRT “tk:%h@%&%%t pHotdde Ight

transni ssi o6n-
tive layer formed on the transparent conductive layer

except portions reserved for the electrodes with the
end faces of the transparent conductive layer corrosion
treated with a transparent protective plastic member or
an anticorrosive; and a process for producing the same.
The heater panel has improved durability against pollu-
tants, environmental durability, reliability and light

transmission.
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and a thickness of 100 [err] using a reactive RF magnetron sputtering
nmethod to obtain a transparent conductive film (a first internedi ate
product) Onto the | am nated |ayer except el ectrode portions for plating and
portions for the formation of the el ectrodes of a transparent heater panel,
the sane UV- setting transparent urethane acrylate as used in Exam - 85
- ple 1 was applied and then cured to forma transparent protective | ayer
having a thickness of 10 [err]. (a second internedi ate product) The
portions reserved for the formation of the el ectrodes were coated with a
conductive paste contain- ing silver fillers (acrylic resin binder) and
allowed to stand at 140 [err] for 30 mnutes to forma conductive |ayer
having a thickness of 10 [err] (resistixity 6 x 10-5 [err]. (a third

i nternedi ate product) A copper foil havvﬁg an adhesi ve | ayer on one surface
of its own was joined to the third intermedi ate product through the
adhesi ve | ayer. The upper surface of the copper foil was coated with the
above-nmenti oned conductive pastF:(aIr‘E;c 1esin bi nder) and allowed to

stand at 140 [err]
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for 30 mnutes to forma conductive |ayer having a thickness of 10 [err]
(resistivity 6 x 10-5 Qcn) as elec- trodes. (a fourth internedi ate
product) A 25 [err] thick PET filmwith a 20 [err] thick pressure sensitive
adhesive | ayer was |lamnated on the fourth internedi ate product on
condition that the connecting sections of the elec- trodes were not

covered, so that a transparent plastic nenber was forned. The peripheral
end faces of the transparent heater panel in addition to the end faces of

t he transparent conductive |ayer were coated with a UV-setting sealing
material (nodified acrylate, Trade Name; Rocktight 350) - 86 - and dried
to forma 50 [err] thick organic protective |ayer containing an
anticorrosive. The heater panel was dipﬁgd into a 1IN HCO aqueous sol ution
and all owed to stand for one hour but t#d¥e was no change in the exterior
appearance of its end faces. A high tenperature and high humdity test
under conditions of 85 [err] X % wag_carLied out but after 1,000 hours,
there was no change in the exte?fbrla eagance of its end faces. During
t he sanme t hermal .
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test as adapted in Exanple 1 after that, the transpar- ent heater panel
continued to generate heat w thout problens. Exanple 10 A |am nated | ayer
conprising silver(10 nm/cop- per(1l nm/silicon nitride(40 nm/indium

oxi de(60 nm was fornmed on a PET filmhaving a visible light trans- m ssion
of 89 % and a thickness of 100 [err] using a reactive RF magnetron
sputtering nethod to obtain a transparent conductive film (a first

i nternedi ate product) The thus-obtained transparent conductive filmhad a
visible light transm ssion of 76% and a surface resistivity of 7 [err]. The
surface of the thus-obtained | am nated | ayer except el ectrode portions for
pl ati ng and portions reserved for the formation of the elec- trodes of a
transparent heater panel was coated with the same UV-setting transparent
epoxy acryl ate as that - 87 - used in Exanple 1 to forma transparent
protective | ayer having a thickness of . [err]. Electroplating was carried
out in a nickel sulfa- mate plating bat /ﬁ& pH 4.5 to formni ckel |ayers
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having a thickness of about 5 [err] as netal electrodes. The di nensi ons of
the el ectrodes were: length 125 nmand width 4 nm and the di stance between
the el ectrodes was 90 nm The resistance between both of the elec- trodes
was 5 [err]. The transparent heater panel was placed in a thernostatic tank
at -20 [err] and allowed to stand. An electric power of 13 V was applied
thereto and the surface tenperature of the transparent heater panel
increased up to +2 [err] in one mnute. There was a tem perature rise of
22 [err]. The end faces of the transpanent heater panel were coated with a
nodi fied vinylacetate resin containing by wei ght of 1,2, 3-benzotriazole
to forma layer having a thickness of 5 [err]. The heater panel was all owed
to stand at 110 [err] for 5 mnutes to forman organic pro- tective |ayer
contai ning an anticorrosive. Thefﬁéa er np4 was di pped into a 1N HC
aqueous solution and allowed to Stan# f% .0 hour but there was no change
in the exterior appearance.of its end faces. A hjagh tepperature and high
hum dity test under|conditions of 85 [err] x 95 % was carriig out but after
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88 - 1,000 hours, there was no change in the exterior ap- pearance of its
end faces. During the sane thernmal test as adapted in Exanple 1 after that,
the transpar- ent heater panel continued to generate heat w thout problens.
Conparative Exanple 5 A transparent heater panel was produced according to
the sane nethod as that in Exanple 7. The end faces of heater panel were
not corrosion treated. It was dipped into a 1N HC aqueous sol ution and

al'l owed to stand for one hour. There re colored spots inits end faces
and the end faces partially peeled. Co rati ve Exanple 6 A transparent
heat er panel was produced according to the sanme nethod as that in Exanple
8. The end faces of heater pan r OteefcOrrosi on treated. A high
tenperature and high humdity F:ézfuiégr onditions of 85 [err] x 95 % was
carried out using the heagter panel” AFér°500 hours, colored spots appeared
in the end faces therebTi After additional 500 hours, colored spots
appeared in the nei ghborhood of the center and the transparent heater panel
could not be used, Conparative Exanple 7 A transparent hqﬁteW[Xﬂmﬂ was
produced accordin [
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to the sanme nmethod as that in Exanple 9. The end faces of heater panel were
not corrosion treated. It was - 89 - dipped into a 1IN HC aqueous
solution and allowed to stand for one hour. There were colored spots in its
end faces and the end faces partially peeled. Exanple 11 A |lam nated | ayer
conprising silver(10 nm/copper(1l nm/silicon oxynitride(5 nm/silicon
oxide(5 nm/indi- umtin oxide(40 nn) was fornmed on a PET film having a
visible light transm ssion of 89 % and a thickness of 100 [err] using a
reactive DC magnetron sputtering nmethod with a netallic target to obtain a
transparent conduc- tive film The thus-obtained transparent conductive
filmhad a visible light transm ssion of 76 % and a surface resistivity of
7 [err]. (a first internediate product) gp{o t he transparent conductive

| ayer except a portion reserved for the €Mfnection of the transparent
substrate with an anticorrosive |ayer, portions except conductive layers in

the formof a pattern on an exo- thermc surface, portions reserved for the
formation of

FIG.9
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the el ectrodes of a transparent heater panel and el ec- trode portions for
pl ati ng, the same UV-setting trans- parent urethane acrylate as used in
Exanple 1 was applied and then cured to forma transparent protective |ayer
having a thickness of 10 [err]. (a second internedi- ate product) A resist
was fornmed on the portion reserved for - 90 - the connection of the
transparent substrate with the anticorrosive layer. (a third internedi ate
product) Electroplating was carried ou?4n a nickel sulfamate plating bath
at pH 4.5 to formnickel |ayers having a7t hi ckness of 5 [err] as netal

el ectrodes. (a fourth in- ternegmat duqt )a The fourth internediate
product was di pped into a 1% K aneE.SQIaion to renove the resist and
then was di pped into an HC -type etching solution or an 8% HC aqueous
solution. The extrapportroms—of—ttheTomductTve tayer—weTg rgnoved to forma
group of conductive|l ayers having a predeternined patteffrifi which the

di stance between |i pes Q¥ N VA N e S, W M [efr]gin the center
U SO N M RECS [efr)g

portion. (a fifth inpter
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The di nensions of the electrodes were: length 125 nmand width 4 nm and
the di stance between the el ec- trodes was 90 mm A transparent urethane
acrylate | ayer (D abeam UK-6074) having a thickness of 20 [err] as an
anticorrosive |layer was forned on el ectrode portions except portions which
corresponded to connecting sec- tions connected with outer el ectrodes.
Cutting was carried out in a portion where the transparent substrate whose
transparent conductive | ayer had been renoved and the anticorrosive |ayer
were joined together. By resistance welding outerly con- nected netal tabs
were joined by heat to the el ectrode - 91 - portions which corresponded
to the connecting sections connected with the outer el ectrodes and where no
anti- corrosive |ayer was forned. A preggure sensitive adhesive |layer with
a separa- tor, or a release sheet, was [ﬂﬂied onto the transpar- ent
substrate to conplete a transparent heater panel with fittings for
connection. The resistance between both el ectrodes fornmed was 5 [err]. The
separator was peeled fromthe transparent
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heat er panel whose netal tabs were connected with conductors for applying
el ectric power by soldering. The transparent heater panel was joined onto a
glass plate and placed with the glass plate in a thernostatic tank at -20
[err]. An electric power of 13 V was applied thereto and the surface
tenperature of the transparent heater panel increased up to +2 [err] in one
m nute. There was a tenperature rise of 22 [err]. The tenperature
distribution of the exotherm c surface was in the range of [err] and
uniform The heater panel was dipped into a 1N HC aqueous sol ution and
allowed to stand for one hour but there S no change in the exterior
appearance of its end faces. A high te tAture and high hunmidity test
under conditions of 85 [err] x 95 %was carried out for 1,000 hours but
there was no change in the exterior appear- ance of its end faces. During

the thermal test as - 92 - adapted in Exanple 1 after that, the
transparent heater panel continue#t(igéarzitzheat W t hout probl ens.
1’*{}
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- 93- W claim 1. A transparent heater panel conprising, in conbina-
tion: (1) a transparent substrate; (2) a transparent conductive |ayer
formed on a first surface of the transparent substrate; (3) a first
el ectrode extending over a first edge portion of the transparent conductive
| ayer, and a second el ectrode extendi ng over a second edge portion of the
transparent conductive | ayer spaced frq and opposite fromthe first edge
portion thereof; and (4) a transparent ptective |ayer fornmed over the
portion of the transparent conductive |ayer, where neither the first
el ectrode nor the second el ectrodEi sIt'Qe‘L

yerép ¢}

med, each of the _end faces
of the transparent conduc- tive | rosi on t;?/32. A
transparent heater panel according to claim1, wherein¥he aggpar ent
d

conductive Iayegst;ir the formof a predeterm ned patter] unctions as
an exother- mc surfja 3 A transparent heater panel gc¢or@dng to claim
1, i I -
5 — // A1 6
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wherein each of the end faces of the electrodes and each of the end faces
of the transparent protective |ayer are corrosion treated. 4, A
transparent heater panel according to any of claim1 and claim2, wherein
t he transparent conductive |ayer conprises at |east one transparent thin

| ayer and at |east one netallic thin |ayer whose principal conpo- nent is
at least one netal selected fromthe gsoup consisting of silver and copper .

5. A transparent heater panel accorfifng to claim4, wherein the
transparent thin layer is a lamna or a_|lampnhatg conprising at |east one
material selected fromthe gjzﬁple s SBE tallic oxides, netallic
nitrides, nmetallic oxynitridés /trides and netalllc

car bi des. 6. A trans claim4, wherein the
metallic thin | ayer conprises a first metallic thin | ajyer (A) and a second
metallic thin layer (B} which each are over the transpgrent substrate in
order of AB, BAB or BA]| the first nmetallic thin |layer A) being selected

fromthe group consistilng of 13
F 1 G.19(b)
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(1) one of a lamna and a | am nate conprising at |east one netal selected
fromthe group (al) consisting of silver and copper; (2) one of a |lam na
and a |lam nate conprising an alloy of at |east one netal selected fromthe
group (al) and at | east one netal selected fromthe group (a2) consisting
of pall adium copper, pl ati num and gold; and (3) one of a lamna and a

| am nate consisting of a mxture of a }east one netal selected fromthe
group (al) and at |east one nmetal seleced fromthe group (a2), the second
metallic thin | ayer (B) being selected fromthe group consisting of (4) one
of a lamna and a | am nate F I S@%e21 one netal selected fromthe
group (bl) consisting of co a ndium titanium palladium
al um num chrom um si c, tantalum gold,

pl ati num and cobal t; (5) one of a lamina and a | am nafe conprising an aI | oy
of at least one netal fsel cted-fromthe - --
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group (bl); and (6) one of a lamna and a | am nate of a m xture consisting
of at |least one netal selected fromthe group (bl). .7. A transparent
heat er panel according to any of claim1l and claim 2, wherein each of the
end faces of the transparent protective | ayer is corrosion treated with a
transparent protective plastic nenber. 8. A transparent heater panel
according to claim7, wherein the trﬁ¥§parent protective plastic nenber is
a transparent protective plastic filmWt® a transparent protective

pl astic sheet. 9. A transparent heater panel according to claim7,
wherein the transparent prot Is | am nated through the
use of an adhesive |ayer. 10 A ? c”’z panel according to claim
7, wherein the transparent protectlve plasti nber is lam nated on the
mhole end faces of the transparent heater panel. 11. A transparent heater
panel according to anyjof claim1 and claim 2, whereinjeach of the end
faces of the transparept conductive |layer is corrosionjtreated
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with an anticorrosive. 12. A transparent heater panel according to claim
11, wherein the anticorrosive conprises one effective conponent sel ected
fromthe group consisting of (1) at |east one effective conponent selected
fromthe group consisting of benzotriazole, indazoles, imdazoles and
derivatives thereof; (2) at least one ﬁjfectlve conponent selected fromthe
group consisting of am no acids, ester ©f amno acids, alkali netal salts
of am no acids, amoni a and sal ts of am nes (3), one effective conmponent
sel ected from the group COI’ISI %a‘)and derivatives of
mer capt an which are closely r at d (4) one effective
conponent conprising any . (5 a mxture
conprising at least tvyo df effective_conmponents (1 7)., and (6) a
m xture conprising a§ l-egst p of effective co

\%O

s (1) to (4) and a
third conponent. 13. A tidarn _Lrg to claim12,
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wherein an organic protective |ayer containing an anticorrosive conprising
any of effective conponents (1) to (6) is fornmed on at | east one of the end
faces of the transparent conductive layer. 14. A transparent heater panel
according to claim 12, wherein an adhesive |ayer containing an
anticorrosive conprising any of effective conmponents (1) to (6) is forned
on at |least one of the end faces of the trans- parent conductive |ayer. 15.
A process for preparing a transparentghgater panel which conprises, in
conbination: (1) a transparent substrad® (2) a transparent conductive

| ayer fornmed on a first surface of the transparent substrate; (3) a first

el ectrode extending over a fin g o;&i t he transparent conductive
| ayer, and a second el ectrode E(t gd@. cond edge portion of the
transparent conductive |ayer spaced from and opposite fromthe first -

98 - edge portion thereof; and (4) a#tansparent ective |layer fornmed
over the
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portion of the transparent conductive |ayer, where neither the first

el ectrode nor the second electrode is to be forned, the process conprising
a step of corrosion treat- ing each of the end faces of the transparent
conductive layer. 16. A process for preparing a transparent heater panel
whi ch conprises (1) a first step of formng a transparent protec- tive

| ayer over a portion of a transparent conductive |layer which is forned on a
first surface of a transparent substrate and which functions as an
exotherm c surface; (2) a second step of formng a resist over a por- tion
of the transparent conductive |ayer which is to be covered wth a
transparent protective plastic nenber; Q%) athird step of formng a first
el ectrode and a second el ectrode; (4) a /dbrth step of renoving the resist;
(5) a fifth step of renmoving a surplus of the transparent conductive | ayer;
(6) a sixth step of covering each of the end faces of the transparent
conductive | ayer and each
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- 99 - of the peripheral end faces of the traﬁgbarent heater panel with the
transparent protective plastic nenber; and (7) a seventh step of renoving a
surplus of the transparent heater panel. 17. A process for preparing a
transparent heater panel according to claim15, wherein the process further
conprises (1) a first step of preparing in advance a trans- parent heater
panel which is not covered with a transparent protective plastic nenber;
and (2) a second step of covering each7o the end faces of the transparent
conductive | ayer, each of the periphera17end faces of the transparent

heater panel and.the first and second surfaces of the transparent heater

panel with a trans- parent pr IVGE? 53 menber .
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IREPLACEMENT SHEET
- 100 - | 2 6 FEB 1997

CORROSION-PROOF TRANSPARENT HEATER PANELS
PROCESS THEREOF

ABSTRACT

A transparent heater panel comprising a transpar-
ent substrate, a transparent conductive layer formed on
the transparent substrate, electrodes formed on the
transéarent conductive layer and a transparent protec--
tive layer forﬁed on the transparent conductive layer
except portions reserved for the electrodes with the
“end faces of the transparent conductive layer corrosion
treated with a transparent protective plastic member or
an anticorrosive; and a process for producing the same.
The heater panel has iﬁproved durability against pollu-
tants, environmental durability, reliability and light

transmission.
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