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(54) Method for manufacturing an electric heated mirror and the mirror thereof

(57) There are provided a method for manufacturing
an electric heated mirror and the mirror thereof. An elec-
trode pattern is printed on a metal-coated surface of the
mirror in which the metal-coated surface is formed on a
rear surface of a glass plate, or printed on a rear surface
of the glass plate of the mirror in which the metal-coated
surface is formed on a front surface of the glass plate
using a conductive paste. Thereafter, a current input ter-
minal is connected to the electrode pattern in parallel
after protecting the electrode pattern by a PTC paste.

Alternatively, the current input terminal is connected to
the electrode pattern in series after forming a passivation
layer on the electrode pattern by any of printing, coating,
and deposition process. According to the method, the
manufacturing process is simplified and the manufactur-
ing cost decreases. In addition, environmental pollutants
are not produced at all and the durability of the plane
heater is enhanced. Further, the electrode pattern is not
damaged and thus, there is no flame during the heating
operation of the plane heater.
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Description

[0001] The present invention relates to a method for
manufacturing an electric heated mirror. Embodiments
relate to a variety of electrically heated mirrors used for
example as a side mirror for a vehicle, a heated mirror,
or the like, and more particularly, to a method for manu-
facturing an electric heated mirror having a plane heater,
and the mirror thereof.

[0002] In general, an electric heated mirror used as a
side mirror for a vehicle, a heated mirror, etc, is manu-
factured separately, and it melts or vaporizes frostwork
or moisture formed on the surface of the mirror due to
the heat generated by a plane heater attached on the
backside of the heated mirror.

[0003] Plane heaters are mainly classified into two
types. One is a positive temperature coefficient (PTC)
type, including a PTC thermistor such as a carbon paste,
a silver paste or the like, wherein the PTC type plane
heater has a parallel connection scheme of a current in-
put terminal. The other one is a NON-PTC type, which
does not include the PTC thermistor and has a serial
connection scheme of a current input terminal. A con-
ventional plane heater is developed as a kind of the PTC
type plane heaters, which is disclosed in Korean Patent
No. 10-0411401.

[0004] The conventional plane heater disclosed in Ko-
rean Patent No. 10-0411401 is manufactured by a meth-
od including: preparing an insulating substrate by stack-
ing an aluminum foil on a PET sheet by vacuum deposi-
tion process; printing an etching resist of a predetermined
pattern on the aluminum foil of the insulating substrate;
spraying etching agent to etch the aluminum foil which
is not covered with the printed portion of the etching re-
sist; rinsing out the etching resist and the etching agent
using alkali aqueous solution; printing a carbon paste of
a predetermined shape, wherein the carbon paste is a
kind of the PTC thermistor; and connecting a currentinput
terminal to an electrode layer of the aluminum foil in par-
allel.

[0005] Meanwhile, ifthe printing process using the car-
bon paste is omitted in the process of manufacturing the
conventional plane heater disclosed in Korean Patent
No. 10-0411401, and the current input terminal is con-
nected to the electrode of the aluminum foil in series after
a passivation layer of polyester is printed on the alumi-
num foil and dried, it is possible to manufacture a NON-
PTC type plane heater.

[0006] In the conventional plane heater manufactured
by the above process, an adhesive layer is formed by
attaching a double sided adhesive tape or coating an
adhesive agent on the insulating substrate or the carbon
paste of the PTC thermistor, in which a release paper is
attached on the adhesive layer. Actually, if forming such
a plane heater on the backside of the mirror where a
metal-coated surface such as nickel, aluminum, chromi-
um, or the like is formed, a variety of electric heated mir-
rors are manufactured, which are used as the side mirror
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for vehicles, the heated mirror, etc.

[0007] However, in the method for manufacturing the
conventional plane heater, an etching agent such as hy-
drochloric acid is used for etching the etching resist or
the aluminum foil and further an alkali aqueous solution
such as sodium hydroxide aqueous solution is used for
removing the etching resist and the etching agent, which
results in increasing the manufacturing cost. In particular,
environmentally harmful materials such as aluminum
corroded during the manufacturing process, hydrochloric
acid, sodium hydroxide, etc, are produced inevitably,
which causes environmental pollution.

[0008] Moreover, there is a shortcoming in that the du-
rability of the plane heater is degraded due to hydrochlo-
ric acid and alkaline components remaining in the plane
heater. Particularly, since the electrode pattern formed
of the aluminum foil is often partially damaged during the
etching process, there is also a failing that a flame may
happen during the heating operation of the plane heater.
[0009] Therefore, aconventional electric heated mirror
having the conventional plane heater manufactured by
the above method also has all the problems or shortcom-
ings caused by the conventional plane heater as well.
[0010] An object of embodiments is to provide a meth-
od for manufacturing an electric heated mirror in which
a positive temperature coefficient (PTC) paste of a pre-
determined shape is printed on both an electrode pattern
and a region of a top surface of an insulating layer where
the electrode pattern is not formed after the electrode
pattern formed of a conductive paste is directly printed
on the insulating layer formed on a metal-coated surface
of the mirror, and thereafter, a current input terminal is
connected to the electrode pattern in parallel, wherein
the metal-coated surface is formed on a rear surface of
a glass plate.

[0011] Another object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a PTC paste of a predetermined shape is printed
onboth an electrode patternand a region of arear surface
of a glass plate where the electrode pattern is not formed
after the electrode pattern formed of a conductive paste
is directly printed on the rear surface of the glass plate
of the mirror, and thereafter, a current input terminal is
connected to the electrode pattern in parallel, wherein a
metal-coated surface is formed on a front surface of the
glass plate.

[0012] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a PTC paste of a predetermined shape is printed
on both an electrode pattern and a region of a top surface
of an insulating layer where the electrode pattern is not
formed after the electrode pattern is plated or deposited
on the top surface of the insulating layer using water-
soluble metalize resist ink, and thereafter, a current input
terminal is connected to the electrode pattern in parallel,
wherein the insulating layer is formed on a passivation
layer deposited on a metal-coated surface of the mirror
in which the metal-coated surface is formed on a rear
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surface of a glass plate.

[0013] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a PTC paste of a predetermined shape is printed
on both an electrode pattern and a region of a top surface
of an insulating layer where the electrode pattern is not
formed after the electrode pattern is plated or deposited
on the top surface of the insulating layer using a protec-
tion jig, and thereafter, a current input terminal is con-
nected to the electrode pattern in parallel, wherein the
insulating layer is formed on a passivation layer depos-
ited on a metal-coated surface of the mirror in which the
metal-coated surface is formed on a rear surface of a
glass plate.

[0014] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a passivation layer is formed on both an electrode
pattern and a region of a top surface of an insulating layer
where the electrode pattern is not formed using printing,
coating or deposition process after the electrode pattern
formed of a conductive paste is directly printed on the
insulating layer formed on a metal-coated surface of the
mirror, and thereafter, a current input terminal is connect-
ed to the electrode pattern in series, wherein the metal-
coated surface is formed on a rear surface of a glass
plate.

[0015] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a passivation layer is formed on both an electrode
pattern and a region of a rear surface of a glass plate
where the electrode pattern is not formed using printing,
coating or deposition process after the electrode pattern
formed of a conductive paste is directly printed on the
rear surface of the glass plate, and thereafter, a current
input terminal is connected to the electrode pattern in
series, wherein a metal-coated surface is formed on a
front surface of a glass plate.

[0016] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a passivation layer is formed on both an electrode
pattern and a region of a top surface of an insulating layer
where the electrode pattern is not formed after the elec-
trode pattern is plated or deposited on the top surface of
the insulating layer using water-soluble metalize resist
ink, and thereafter, a current input terminal is connected
to the electrode pattern in series, wherein the insulating
layer is formed on the passivation layer deposited on a
metal-coated surface of the mirror in which the metal-
coated surface is formed on a rear surface of a glass
plate.

[0017] A further object of embodiments is to provide a
method for manufacturing an electric heated mirror in
which a passivation layer is formed on both an electrode
pattern and a region of a top surface of an insulating layer
where the electrode pattern is not formed after the elec-
trode pattern is plated or deposited on the top surface of
the insulating layer using a protection jig, and thereafter,
acurrentinput terminal is connected to the electrode pat-
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tern in series, wherein the insulating layer is formed on
the passivation layer deposited on a metal-coated sur-
face of the mirror in which the metal-coated surface is
formed on a rear surface of a glass plate.

[0018] A further object of embodiments is to provide
the mirror fabricated by the aforementioned methods for
manufacturing the electric heated mirror.

[0019] According to an aspect of the presentinvention,
there is provided a method for manufacturing an electric
heated mirror, the method including: forming an insulat-
ing layer on a metal-coated surface of a mirror in which
the metal-coated surface is formed on a rear surface of
a glass plate; printing an electrode pattern of a predeter-
mined shape on the insulating layer using a conductive
paste, and drying it; printing a positive temperature co-
efficient (PTC) paste of a predetermined shape on both
the electrode pattern and a region of the top surface of
the insulating layer where the electrode pattern is not
formed; and connecting a current input terminal to the
electrode pattern in parallel using a conductive adhesive
agent.

[0020] According to another aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: printing an
electrode pattern of a predetermined shape on a rear
surface of a glass plate of a mirror in which a metal-coated
surface is formed on a front surface of the glass plate
using a conductive paste, and drying it; printing a PTC
paste of a predetermined shape on both the electrode
pattern and a region of the rear surface of the glass plate
where the electrode pattern is not formed, and drying it;
and connecting a current input terminal to the electrode
pattern in parallel using a conductive adhesive agent.
[0021] According to a further aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: depositing
a passivation layer on a metal-coated surface of a mirror
in which the metal-coated surface is formed on a rear
surface of a glass plate; forming an insulating layer on
the passivation layer; printing a predetermined cover lay-
er pattern on the top surface of the insulating layer using
water-soluble metalize resist ink, and drying it; forming
a predetermined electrode pattern on a region of the in-
sulating layer not covered with the cover layer pattern by
plating or depositing any of copper, silver and gold; drying
the electrode pattern after rinsing out the cover layer pat-
tern by hotwater; printing a PTC paste of a predetermined
shape on both the electrode pattern and a region of the
insulating layer where the electrode pattern is not formed,
and drying it; and connecting a current input terminal to
the electrode pattern in parallel using a conductive ad-
hesive agent.

[0022] According to a further aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: depositing
a passivation layer on a metal-coated surface of a mirror
in which the metal-coated surface is formed on a rear
surface of a glass plate; forming an insulating layer on
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the passivation layer; disposing a protection jig on the
top surface of the insulating layer, wherein the protection
jig partially covers the top surface of the insulating layer
with a predetermined cover layer pattern; forming a pre-
determined electrode pattern on a region of the insulating
layer not covered with the cover layer pattern by plating
or depositing any of copper, silver and gold; removing
the protection jig from the insulating layer; printinga PTC
paste of a predetermined shape on both the electrode
pattern and a region of the insulating layer where the
electrode pattern is not formed, and drying it; and con-
necting a current input terminal to the electrode pattern
in parallel using a conductive adhesive agent.

[0023] According to a further aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: forming an
insulating layer on a metal-coated surface of a mirror in
which the metal-coated surface is formed on a rear sur-
face of a glass plate; printing an electrode pattern of a
predetermined shape on the insulating layer using a con-
ductive paste, and drying it; forming a passivation layer
on both the electrode pattern and a region of the insulat-
ing layer where the electrode pattern is not formed by
any of printing, coating and deposition process; and con-
necting a current input terminal to the electrode pattern
in series using a conductive adhesive agent.

[0024] According to a further aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: printing an
electrode pattern of a predetermined shape on a rear
surface of a glass plate of a mirror, and drying it, wherein
a metal-coated surface is formed on a front surface of
the glass plate; forming a passivation layer on both the
electrode pattern and a region of a rear surface of the
glass plate where the electrode pattern is not formed by
any of printing, coating and deposition process; and con-
necting a current input terminal to the electrode pattern
in series using a conductive adhesive agent.

[0025] According to a further aspect of the present in-
vention, there is provided a method for manufacturing an
electric heated mirror, the method including: depositing
a passivation layer on a metal-coated surface of a mirror
in which the metal-coated surface is formed on a rear
surface of a glass plate; forming an insulating layer on
the passivation layer; printing a predetermined cover lay-
er pattern on the top surface of the insulating layer using
water-soluble metalize resist ink, and drying it; forming
a predetermined electrode pattern on a region of the in-
sulating layer not covered with the cover layer pattern by
plating or depositing any of copper, silver and gold; drying
the electrode pattern after rinsing out the cover layer pat-
tern by hot water; printing/drying or depositing a passi-
vation layer on both the electrode pattern and a region
of the insulating layer where the electrode pattern is not
formed; and connecting a current input terminal to the
electrode pattern in series using a conductive adhesive
agent.

[0026] According to a further aspect of the present in-
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vention, there is provided a method for manufacturing an
electric heated mirror, the method including: depositing
a passivation layer on a metal-coated surface of a mirror
in which the metal-coated surface is formed on a rear
surface of a glass plate; forming an insulating layer on
the passivation layer; disposing a protection jig on the
top surface of the insulating layer, wherein the protection
jig partially covers the top surface of the insulating layer
with the cover layer pattern; forming a predetermined
electrode pattern on a region of the insulating layer not
covered with the cover layer pattern by plating or depos-
iting any of copper, silver and gold; removing the protec-
tion jig from the insulating layer; printing/drying or depos-
iting a passivation layer on both the electrode pattern and
a region of the insulating layer where the electrode pat-
ternis notformed; and connecting a currentinput terminal
to the electrode pattern in series using a conductive ad-
hesive agent.

[0027] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

FIG. 1is a cross-sectional view illustrating a method
for manufacturing a first positive temperature coef-
ficient (PTC) type electric heated mirror embodying
the present invention;

FIG. 2 is a plan view of a first PTC type heated mirror
embodying the present invention;

FIG. 3is a cross-sectional view illustrating a method
for manufacturing a second PTC type electric heated
mirror embodying the present invention;

FIG. 4 is a plan view of the PTC type heated mirror
of the second embodiment;

FIG. 5is a cross-sectional view illustrating a method
for manufacturing third and fourth PTC type electric
heated mirrors embodying the present invention;
FIG. 6 is a plan view of the PTC type heated mirror
of the third and fourth embodiments;

FIG. 7 is a cross-sectional view illustrating a method
for manufacturing a fifth heated mirror, a NON-PTC
type electric heated mirror, embodying the present
invention;

FIG. 8 is a plan view of the heated mirror of FIG. 7;
FIG. 9is a cross-sectional view illustrating a method
for manufacturing a sixth electric heated mirror em-
bodying the present invention;

FIG. 10 is a plan view of the NON-PTC type heated
mirror of FIG 9;

FIG. 11 is a cross-sectional view illustrating seventh
and eighth methods for manufacturing a NON-PTC
type electric heated mirror embodying the present
invention; and

FIG. 12 is a plan view of the NON-PTC type heated
mirror of FIG 11.
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[0028] In the various figures like reference signs refer
to like parts.
[0029] Referring to FIG. 1, the method is applied to a

mirror 100 in which a metal-coated surface 102 is formed
on a rear surface of a glass plate 101.

[0030] Referring to FIGs. 1 and 2, first of all, an insu-
lating layer 110 of typical epoxy-based insulating ink is
formed on the metal-coated surface 102 of the mirror 100
having predetermined size and shape which meets the
standard requirement, wherein the metal-coated surface
102 is formed of nickel, aluminum, chromium, etc (see A
of FIG. 1).

[0031] After forming the insulating layer 110, an elec-
trode pattern 120 having a specific shape is directly print-
ed on the top surface of the insulating layer 110 using a
conductive paste such as carbon paste, aluminum paste,
copper paste, silver paste, gold paste, or the like, and
thereafter, it is dried (see B of FIG. 1).

[0032] During this printing and drying process, the
electrode pattern 120 may be formed such that it has
various shapes. In particular, the top surface of the insu-
lating layer 110 is divided into two regions, of which one
is a region where the electrode pattern 120 is formed and
the other is a region 111 where the electrode pattern 120
is not formed.

[0033] After completely drying the electrode pattern
120 of the predetermined shape on the insulating layer
110, a PTC paste 130 acting as a thermistor is printed
into a specific shape on both the electrode pattern 120
and the region 111 of the top surface of the insulating
layer 110 where the electrode pattern 120 is not formed,
and then it is dried. Therefore, an electric heated mirror
without a current input terminal is manufactured (see C
of FIG. 1).

[0034] Referring to FIG. 2, after manufacturing the
electric heated mirror which does not have the current
input terminal for supplying a power, a current input ter-
minal 121 and 122 is connected to a predetermined por-
tion of the electrode pattern 120 in parallel using a con-
ductive adhesive agent, thereby completing the PTC type
electric heated mirror 100 in which the metal-coated sur-
face 102 is formed on the rear surface of the glass plate
101 and a heating unit is integrally formed on the rear
surface of the metal-coated surface 102.

[0035] For example, if the PTC type electric heated
mirror 100 is used as a side mirror for vehicles, the electric
heated mirror may constitute a side mirror assembly in
company with a holder of the side mirror for vehicles
through an insert molding process.

[0036] The method of FIG 3 is applied to a mirror 200
in which a metal-coated surface 202 is formed on a front
surface of a glass plate 201.

[0037] Referring to FIGs. 3 and 4, first of all, an elec-
trode pattern 210 with a specific shape is directly printed
on the rear surface of the glass plate 201 of the mirror
200 using a conductive paste such as carbon paste, alu-
minum paste, copper paste, silver paste, gold paste, or
the like, and thereafter, itis dried (see A of FIG. 3). Herein,
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the mirror 200 is prepared in advance such that it has
predetermined size and shape according to the standard
requirement.

[0038] During this printing and drying process, the
glass plate 201 acts as the insulating layer 111 of FIG.
1 and the electrode pattern 210 of the second embodi-
ment may also be formed such that it has various shapes.
In particular, the rear surface of the glass plate 201 is
divided into two regions, of which one is a region where
the electrode pattern 210 is formed and the other is a
region 201a where the electrode pattern 210 is not
formed.

[0039] After completely drying the electrode pattern
210 of the predetermined shape, a PTC paste 220 acting
as a thermistor is printed into a specific shape on both
the electrode pattern 210 and the region 201a of the rear
surface of the glass plate 201 where the electrode pattern
210is not formed, and then itis dried. Therefore, an elec-
tric heated mirror without a current input terminal is man-
ufactured (see B of FIG. 3).

[0040] Referring to FIG. 4, after manufacturing the
electric heated mirror which does not have the current
input terminal for supplying a power, a current input ter-
minal 211 and 212 is connected to a predetermined por-
tion of the electrode pattern 210 in parallel using a con-
ductive adhesive agent, thereby completingthe PTC type
electric heated mirror 200 in which the metal-coated sur-
face 202 is formed on the front surface of the glass plate
201 and a heating unit is integrally formed on the rear
surface of the glass plate 201.

[0041] For instance, if the PTC type electric heated
mirror 200 is used as a side mirror for vehicles, the electric
heated mirror may constitute a side mirror assembily in
company with a holder of the side mirror for vehicles
through an insert molding process.

[0042] The method of FIG 5 is applied to a mirror 300
in which a metal-coated surface 302 is formed on a rear
surface of a glass plate 301.

[0043] Referringto FIGs. 5 and 6, to being with, a pas-
sivation layer 310, which is formed of silicon oxide, tita-
nium oxide and so forth, is formed on the metal-coated
surface 302 of the mirror 300 having predetermined size
and shape which meets the standard requirement,
wherein the metal-coated surface 302 is formed of nickel,
aluminum, chromium, etc (see A of FIG. 5). In this case,
the passivation layer 310 may be formed by various meth-
ods such as deposition, spray, printing, or the like.
[0044] After forming the passivation layer 310 over the
mirror 300, an insulating layer 320 of typical epoxy based
insulating ink is formed on the passivation layer 310.
Thereafter, a specific cover layer pattern 330 which par-
tially covers the top surface of the insulating layer 320 is
printed on the top surface of the insulating layer 320 using
water-soluble metalize resist ink, and then it is dried (see
B of FIG. 5). Herein, the insulating layer 320 may be
formed by various methods such as printing, spray, or
the like. In addition, it is preferable to use KP-1000™
(made by KTS Co., Ltd., in Korea) as the water-soluble
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metalize resist ink for this process.

[0045] After printing the cover layer pattern 330 on the
top surface of the insulating layer 320, a specific elec-
trode pattern 340 is formed on a predetermined region
321 of the insulating layer 320 not covered with the cover
layer pattern 330 by plating or depositing any of copper,
silver and gold (see C of FIG. 5). The shape of the elec-
trode pattern 340 is determined by the cover layer pattern
330 formed of the water-soluble metalize resist ink,
wherein the cover layer pattern 330 may be variously
modified for the sake of manufacturing convenience.
[0046] After forming the specific electrode pattern 340,
the cover layer pattern 330 formed of the water-soluble
metalize resist ink is rinsed out by hot water, and then
the electrode pattern 340 is dried (see D of FIG. 5). Ac-
cordingly, the top surface of the insulating layer 320 is
divided into two regions, of which one is a region where
the electrode pattern 340 is formed and the other is a
region 322 where the cover layer pattern 330 is removed.
[0047] After completely drying the electrode pattern
340, a PTC paste 350 acting as a thermistor is printed
into a predetermined shape on both the electrode pattern
340 and the region of the insulating layer 320 where the
electrode pattern 340 is not formed, i.e., the region 322
where the cover layer pattern 330 is removed. After-
wards, the resultant structure is dried thereby manufac-
turing the electric heated mirror without a current input
terminal (see E of FIG. 5).

[0048] Finally, referring to FIG. 6, a current input ter-
minal 341 and 342 is connected to a predetermined por-
tion of the electrode pattern 340 in parallel using a con-
ductive adhesive agent, thereby completingthe PTC type
electric heated mirror 300 in which the metal-coated sur-
face 302 is formed on the rear surface of the glass plate
301 and a heating unit is integrally formed on the metal-
coated surface 302.

[0049] For example, if the PTC type electric heated
mirror 300 is used as a side mirror for vehicles, the electric
heated mirror may constitute a side mirror assembly in
company with a holder of the side mirror for vehicles
through an insert molding process.

[0050] Comparingthe fourth method for manufacturing
a PTC type electric heated mirror of Figs 5 and 6 with
the third method as illustrated in FIGs. 5 and 6, there are
differences in forming the cover layer pattern 330 and
the electrode pattern 340.

[0051] To begin with, as illustrated in A and B of FIG.
5, afterforming the insulating layer 320 on the passivation
layer 310 which is formed over the mirror 300, a protec-
tion jig (not shown) is disposed on the top surface of the
insulating layer 320 so as to partially cover the top surface
of the insulating layer 320 with a cover layer pattern 330
which is identical in shape to the cover layer pattern 330
of the third embodiment. Accordingly, it is possible to
form the cover layer pattern on the top surface of the
insulating layer 320 without using the water-soluble me-
talize resist ink, which is significantly different from the
third embodiment.
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[0052] After forming the cover layer pattern 330 on the
predetermined portion of the insulating layer 320 by
means of the protection jig, any of copper, silver and gold
is plated or deposited on a predetermined region 321 of
the insulating layer 320 which is not covered with cover
layer pattern 330 to thereby form a specific electrode
pattern 340 (see C of FIG. 5). During this process, the
shape of the electrode pattern 340 is determined by cover
layer pattern 330 formed by the protection jig, wherein
the cover layer pattern 330 may be variously modified
for the sake of manufacturing convenience.

[0053] After forming the specific electrode pattern 340,
the protection jig is removed from the insulating layer 320
(see D of FIG. 5). Thus, the top surface of the insulating
layer 320 is divided into two regions, of which one is a
region where the electrode pattern 340 is formed and the
other is the region 322 where the electrode pattern 340
is not formed.

[0054] Thereafter, a PTC paste 350 acting as a ther-
mistor is printed into a predetermined shape on both the
electrode pattern 340 and the region 322 of the insulating
layer 320 where the electrode pattern 340 is not formed.
Afterwards, the resultant structure is dried thereby man-
ufacturing the electric heated mirror without a current in-
put terminal (see E of FIG. 5).

[0055] Finally, referring to FIG. 6, a current input ter-
minal 341 and 342 is connected to a predetermined por-
tion of the electrode pattern 340 in parallel using a con-
ductive adhesive agent, thereby completingthe PTC type
electric heated mirror 300 in which the metal-coated sur-
face 302 is formed on the rear surface of the glass plate
301 and a heating unit is integrally formed on the metal-
coated surface 302.

[0056] For instance, if the PTC type electric heated
mirror 300 is used as a side mirror for vehicles, the electric
heated mirror may constitute a side mirror assembly in
company with a holder of the side mirror for vehicles
through an insert molding process.

[0057] The fifth method, shown in FIG. 7 is applied to
a mirror 400 in which a metal-coated surface 402 is
formed on the rear surface of a glass plate 401.

[0058] In comparison of the fifth embodiment with the
firstand second embodiments, itis differentin that a serial
connection scheme of a current input terminal is em-
ployed without using the PTC paste 130 and 220.
[0059] Referring to FIGs. 7 and 8, first of all, an insu-
lating layer 410 of typical epoxy based insulating ink is
formed on the metal-coated surface 402 of the mirror 400
having predetermined size and shape which meets the
standard requirement, wherein the metal-coated surface
402 is formed of nickel, aluminum, chromium, etc (see A
of FIG. 7).

[0060] After forming the insulating layer 410, an elec-
trode pattern 420 with a specific shape is directly printed
on the top surface of the insulating layer 410 using a
conductive paste such as carbon paste, aluminum paste,
copper paste, silver paste, gold paste, or the like, and
thereafter, it is dried (see B of FIG. 7).
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[0061] During this printing and drying process, the
electrode pattern 420 may be formed such that it has
various shapes. In particular, the top surface of the insu-
lating layer 410 is divided into two regions, of which one
is a region where the electrode pattern 420 is formed and
the other is a region 411 where the electrode pattern 420
is not formed.

[0062] After completely drying the electrode pattern
420 of the predetermined shape, a passivation layer 430
of polyester or the like is printed on both the electrode
pattern 420 and the region 411 of the top surface of the
insulating layer 410 where the electrode pattern 420 is
not formed, and then it is dried. Therefore, an electric
heated mirror without a current input terminal is manu-
factured (see C of FIG. 7).

[0063] Referring to FIG. 8, after manufacturing the
electric heated mirror without the current input terminal,
a current input terminal 421 and 422 is connected to a
predetermined portion of the electrode pattern 420 in se-
ries using a conductive adhesive agent, thereby complet-
ing the NON-PTC type electric heated mirror 400 in which
the metal-coated surface 402 is formed on the rear sur-
face of the glass plate 401 and a heating unit is integrally
formed on the rear surface of the metal-coated surface
402.

[0064] Forexample,ifthe NON-PTC type electricheat-
ed mirror 400 is used as a side mirror for vehicles, the
electric heated mirror may constitute a side mirror as-
sembly in company with a holder of the side mirror for
vehicles through an insert molding process.

[0065] The sixth method, for manufacturing a NON-
PTC type electric heated mirror, is applied to a mirror 500
in which a metal-coated surface 502 is formed on the
front surface of a glass plate 501.

[0066] In comparison of the sixth embodiment with the
firstand second embodiments, it is differentin that a serial
connection scheme of a current input terminal is em-
ployed without using the PTC paste 130 and 220.
[0067] Referring to FIGs. 9 and 10, first of all, an elec-
trode pattern 510 with a specific shape is directly printed
on the rear surface of the glass plate 501 of the mirror
500 having predetermined size and shape which meets
the required standard using a conductive paste such as
carbon paste, aluminum paste, copper paste, silver
paste, gold paste, or the like and, thereafter, it is dried
(see A of FIG. 9).

[0068] During this printing and drying process, the
glass plate 501 acts as the insulating layer 410 of FIG.
7, and the electrode pattern 510 of the sixth embodiment
may also be formed such that it has various shapes. In
particular, the rear surface of the glass plate 501 is di-
vided into two regions, of which one is a region where
the electrode pattern 510 is formed and the other is a
region 501a where the electrode pattern 510 is not
formed.

[0069] After completely drying the electrode pattern
510 with the predetermined shape, a passivation layer
520 of polyester or the like is printed on both the electrode
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pattern 510 and the region 501a of the rear surface of
the glass plate 501 where the electrode pattern 510 is
not formed, and then it is dried. Therefore, an electric
heated mirror without a current input terminal is manu-
factured (see B of FIG. 9).

[0070] Referring to FIG. 10, after manufacturing the
electric heated mirror without the current input terminal,
a current input terminal 511 and 512 is connected to a
predetermined portion of the electrode pattern 510 in se-
ries using a conductive adhesive agent, thereby complet-
ing the NON-PTC type electric heated mirror 500 in which
the metal-coated surface 502 is formed on the front sur-
face of the glass plate 501 and a heating unit is integrally
formed on the rear surface of the glass plate 501.
[0071] Forinstance, ifthe NON-PTC type electric heat-
ed mirror 500 is used as a side mirror for vehicles, the
electric heated mirror may constitute a side mirror as-
sembly in company with a holder of the side mirror for
vehicles through an insert molding process.

[0072] The seventh method, of FIG. 11, is applied to
a mirror 600 in which a metal-coated surface 602 is
formed on the rear surface of a glass plate 601.

[0073] Referring to FIGs. 11 and 12, to being with, a
passivation layer 610, which is formed of silicon oxide,
titanium oxide and so forth, is formed on the metal-coated
surface 602 of the mirror 600 having predetermined size
and shape according to the standard requirement,
wherein the metal-coated surface 602 is formed of nickel,
aluminum, chromium, etc (see A of FIG. 11). In this case,
the passivation layer 610 may be formed by various meth-
ods such as deposition, spray, printing, or the like.
[0074] After forming the passivation layer 610 over the
mirror 600, an insulating layer 620 of typical epoxy based
insulating ink is formed on the passivation layer 610.
Thereafter, a specific cover layer pattern 630 which par-
tially covers the top surface of the insulating layer 620 is
printed on the top surface of the insulating layer 620 using
water-soluble metalize resist ink and then it is dried (see
B of FIG. 11). Herein, the insulating layer 620 may be
formed by various methods such as printing, spray, or
the like. In addition, it is preferable to use KP-1000™
(made by KTS Co., Ltd., in Korea) as the water-soluble
metalize resist ink for this process.

[0075] After printing the cover layer pattern 630 on the
top surface of the insulating layer 620, a specific elec-
trode pattern 640 is formed on a predetermined region
621 of the insulating layer 630 not covered with the cover
layer pattern 630 by plating or depositing any of copper,
silver and gold on a region 21 (see C of FIG. 11). The
shape of the electrode pattern 640 is determined by the
cover layer pattern 630 formed of the water-soluble me-
talize resist ink, in which the cover layer pattern 630 may
be variously modified for the sake of manufacturing con-
venience.

[0076] After forming the specific electrode pattern 640,
the cover layer pattern 630 formed of the water-soluble
metalize resist ink is rinsed out by hot water, and then
the electrode pattern 640 is dried (see D of FIG. 11).
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Accordingly, the top surface of the insulating layer 620
is divided into a region where the electrode pattern 640
is formed and a region 622 where the cover layer pattern
630 is removed.

[0077] After completely drying the electrode pattern
640, a passivation layer of polyester or the like is printed/
dried or deposited on both the electrode pattern 640 and
the region of the insulating layer 620 where the electrode
pattern 640 is not formed, i.e., the region 622 where the
cover layer pattern 630 is removed. Afterwards, the re-
sultant structure is dried thereby manufacturing the elec-
tric heated mirror without a current input terminal (see E
of FIG. 11).

[0078] Finally, referring to FIG. 12, a current input ter-
minal 641 and 642 is connected to a predetermined por-
tion of the electrode pattern 640 in series using a con-
ductive adhesive agent, thereby completing the NON-
PTC type electric heated mirror 600 in which the metal-
coated surface 602 is formed on the rear surface of the
glass plate 601 and a heating unit is integrally formed on
the metal-coated surface 602.

[0079] Forexample,ifthe NON-PTC type electricheat-
ed mirror 600 is used as a side mirror for vehicles, the
electric heated mirror may constitute a side mirror as-
sembly in company with a holder of the side mirror for
vehicles through an insert molding process.

[0080] Comparing the eighth method of Fig 11 and
12with the method for manufacturing the NON-PTC type
electric heated mirror with the seventh embodiment, the
processes of forming the cover layer pattern 630 and the
electrode pattern 640 are different from those of the sev-
enth embodiment.

[0081] To begin with, as illustrated in A and B of FIG.
11, after forming the insulating layer 620 on the passiva-
tion layer 610 which is formed over the mirror 600, a
protection jig (not shown) is disposed on the top surface
of the insulating layer 620 so as to partially cover the top
surface of the insulating layer 620 with a cover layer pat-
tern which is identical in shape to the cover layer pattern
630 of the seventh embodiment. Accordingly, it is possi-
ble to form the cover layer pattern 330 on the top surface
ofthe insulating layer 620 without using the water-soluble
metalize resist ink, which is significantly different from
the seventh embodiment.

[0082] After forming the cover layer pattern 630 on the
predetermined portion of the insulating layer 620 by
means of the protection jig, any of copper, silver and gold
is plated or deposited on a predetermined region 621 of
the insulating layer 620 which is not covered with the
cove layer pattern 330 to thereby form a specific elec-
trode pattern 640 (see C of FIG. 11). During this process,
the shape of the electrode pattern 640 is determined by
cover layer pattern formed by the protection jig, wherein
the cover layer pattern may be variously modified for the
sake of manufacturing convenience.

[0083] After forming the specific electrode pattern 640,
the protection jig is removed from the insulating layer 620
(see D of FIG. 11). Thus, the top surface of the insulating
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layer 620 is divided into a region where the electrode
pattern 640 is formed and the region 622 where the elec-
trode pattern 640 is not formed.

[0084] Thereafter, a passivation layer of polyester or
thelikeis printed/dried or deposited on both the electrode
pattern 640 and the region 622 of the insulating layer 620
where the electrode pattern 640 is not formed. After-
wards, the resultant structure is dried thereby manufac-
turing the electric heated mirror without a current input
terminal (see E of FIG. 11).

[0085] Finally, referring to FIG. 12, a current input ter-
minal 641 and 642 is connected to a predetermined por-
tion of the electrode pattern 640 in series using a con-
ductive adhesive agent, thereby completing the NON-
PTC type electric heated mirror 600 in which the metal-
coated surface 602 is formed on the rear surface of the
glass plate 601 and a heating unit is integrally formed on
the metal-coated surface 602.

[0086] Forinstance, ifthe NON-PTC type electric heat-
ed mirror 600 is used as a side mirror for vehicles, the
electric heated mirror may constitute a side mirror as-
sembly in company with a holder of the side mirror for
vehicles through an insert molding process.

[0087] Embodiments of the present invention, have
lots of advantages:

[0088] First, the typical etching process may be omit-
ted and further the manufacturing process may be sim-
plified because the glass plate itself may be used as the
insulating layer in the mirror.

[0089] Second, since neither the alkali aqueous solu-
tion for removing the etching resist nor the typical etching
agentis used in the present invention, the manufacturing
cost is remarkably reduced.

[0090] Third, the environmental pollutant such as alu-
minum, hydrochloric acid, sodium hydroxide, etc, is not
produced at all.

[0091] Fourth, because hydrochloric acid or alkali
component does not remain in the plane heater, it is pos-
sible to perfectly overcome the conventional problem that
the durability of the conventional plane heater is degrad-
ed.

[0092] Fifth, since the electrode pattern of the specific
shape is directly printed on the top surface of the insu-
lating layer or the glass plate using the conductive paste
such as carbon paste, aluminum paste, copper paste,
silver paste, gold paste, or the like, instead of the alumi-
num foil which is a cause of the partial damage during
the etching process, the electrode patternis notdamaged
in comparison with the conventional, and thus, there is
no flame during the heating operation of the plane heater.
[0093] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention. Thus, it is intended that the present
invention covers the modifications and variations of this
invention provided they come within the scope of the ap-
pended claims and their equivalents.
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Claims not formed, and drying it; and
connecting a current input terminal to the elec-
trode pattern in parallel using a conductive ad-
hesive agent.

1. A method for manufacturing an electric heated mir-
ror, the method comprising:

printing a PTC paste of a predetermined shape
on both the electrode pattern and a region of the
insulating layer where the electrode pattern is

5
forming an insulating layer on a metal-coated 4. A method for manufacturing an electric heated mir-
surface of a mirror in which the metal-coated ror, the method comprising:
surface is formed on a rear surface of a glass
plate; depositing a passivation layer on a metal-coated
printing an electrode pattern of a predetermined 70 surface of a mirror in which the metal-coated
shape on the insulating layer using a conductive surface is formed on a rear surface of a glass
paste, and drying it; plate;
printing a positive temperature coefficient (PTC) forming an insulating layer on the passivation
paste of a predetermined shape on both the layer; disposing a protection jig on the top sur-
electrode pattern and a region of the top surface 15 face of the insulating layer, wherein the protec-
of the insulating layer where the electrode pat- tion jig partially covers the top surface of the in-
tern is not formed; and sulating layer with a predetermined cover layer
connecting a current input terminal to the elec- pattern;
trode pattern in parallel using a conductive ad- forming a predetermined electrode pattern on a
hesive agent. 20 region of the insulating layer not covered with
the cover layer pattern by plating or depositing
2. A method for manufacturing an electric heated mir- any of copper, silver and gold;
ror, the method comprising: removing the protection jig from the insulating
layer;
printing an electrode pattern of a predetermined 256 printing a PTC paste of a predetermined shape
shape on a rear surface of a glass plate of a on both the electrode pattern and a region of the
mirror in which a metal-coated surface is formed insulating layer where the electrode pattern is
on a front surface of the glass plate using a con- not formed, and drying it; and
ductive paste, and drying it; connecting a current input terminal to the elec-
printing a PTC paste of a predetermined shape 30 trode pattern in parallel using a conductive ad-
on both the electrode pattern and a region of the hesive agent.
rear surface of the glass plate where the elec-
trode pattern is not formed, and drying it; and 5. A method for manufacturing an electric heated mir-
connecting a current input terminal to the elec- ror, the method comprising:
trode pattern in parallel using a conductive ad- 35
hesive agent. forming an insulating layer on a metal-coated
surface of a mirror in which the metal-coated
3. A method for manufacturing an electric heated mir- surface is formed on a rear surface of a glass
ror, the method comprising: plate;

40 printing an electrode pattern of a predetermined
depositing a passivation layer on a metal-coated shape on the insulating layer using a conductive
surface of a mirror in which the metal-coated paste, and drying it;
surface is formed on a rear surface of a glass forming a passivation layer on both the electrode
plate; pattern and aregion of the insulating layer where
forming an insulating layer on the passivation 45 the electrode pattern is not formed by any of
layer; printing, coating and deposition process; and
printing a predetermined cover layer pattern on connecting a current input terminal to the elec-
the top surface of the insulating layer using wa- trode pattern in series using a conductive adhe-
ter-soluble metalize resist ink, and drying it; sive agent.
forming a predetermined electrode patternona 50
region of the insulating layer not covered with 6. A method for manufacturing an electric heated mir-
the cover layer pattern by plating or depositing ror, the method comprising:
any of copper, silver and gold;
drying the electrode pattern after rinsing out the printing an electrode pattern of a predetermined
cover layer pattern by hot water; 55

shape on a rear surface of a glass plate of a
mirror, and drying it, wherein a metal-coated sur-
face is formed on a front surface of the glass
plate;
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forming a passivation layer on both the electrode connecting a current input terminal to the elec-
pattern and aregion of arear surface of the glass trode pattern in series using a conductive adhe-
plate where the electrode pattern is not formed sive agent.

by any of printing, coating and deposition proc-

ess; and 5 9. Anelectric heated mirror manufactured by the meth-
connecting a current input terminal to the elec- od claimed in any one of claims 1 to 8.

trode pattern in series using a conductive adhe-

sive agent.

7. A method for manufacturing an electric heated mir- 70
ror, the method comprising:

depositing a passivation layer on a metal-coated

surface of a mirror in which the metal-coated

surface is formed on a rear surface of a glass 15

plate;

forming an insulating layer on the passivation

layer; printing a predetermined cover layer pat-

tern on the top surface of the insulating layer

using water-soluble metalize resistink, and dry- 20

ing it;

forming a predetermined electrode pattern on a

region of the insulating layer not covered with

the cover layer pattern by plating or depositing

any of copper, silver and gold; 25

drying the electrode pattern after rinsing out the

cover layer pattern by hot water;

printing/drying or depositing a passivation layer

on both the electrode pattern and a region of the

insulating layer where the electrode pattern is 30

not formed; and

connecting a current input terminal to the elec-

trode pattern in series using a conductive adhe-

sive agent.

35
8. A method for manufacturing an electric heated mir-
ror, the method comprising:

depositing a passivation layer on a metal-coated
surface of a mirror in which the metal-coated 40
surface is formed on a rear surface of a glass
plate;

forming an insulating layer on the passivation
layer;

disposing a protection jig on the top surface of 45
the insulating layer, wherein the protection jig
partially covers the top surface of the insulating
layer with the cover layer pattern;

forming a predetermined electrode pattern on a
region of the insulating layer not covered with 50
the cover layer pattern by plating or depositing

any of copper, silver and gold;

removing the protection jig from the insulating
layer;

printing/drying or depositing a passivation layer 55
on both the electrode pattern and a region of the
insulating layer where the electrode pattern is

not formed; and
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