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7) ABSTRACT

A new organic EL display panel comprises transparent
electrodes 2, an insulating layer 7, an organic luminous layer
4 and backside electrodes 5 successively laid on a transpar-
ent substrate 1. The insulating layer 7 is converted from a
positive novolac, negative cyclized rubber or chemical
amplified photoresist layer shaped to a grate pattern, by
baking treatment to remove water and a solvent from the
photoresist layer. Electric resistance of the insulating layer 7
is good enough to inhibit leakage of an electric current
between the electrodes 2 and 5. The EL display panel
reproduces a distinct image over a long term without growth
of dark spots.
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ORGANIC ELECTROLUMINESCENT DISPLAY
PANEL AND ITS MANUFACTURING METHOD

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a display panel
having an organic layer which emits light in response to
impression of electricity, and also relates to its manufactur-
ing method.

[0002] Liquid crystal display panels have been used as a
color image display device in various fields instead of a
cathode ray tube. Such an image gained by the liquid crystal
panel is hardly distinguished in accordance with a visual
angle or lightness of the circumference, since the image is
reproduced by light which passes through a liquid crystal
layer from a back light source.

[0003] On the other hand, an electroluminescent (EL)
display panel reproduces an image by planar emission, so
that the image is distinguished with sufficient resolution
even in a dark place without affection of a visible angle.

[0004] Various inorganic and organic compounds have
been proposed so far for EL. material. Especially, organic
compounds are expected as an EL layer which can repro-
duces a bright image with saved power consumption. A
display panel involving an organic EL layer has the structure
as shown in FIG. 1, wherein striped transparent electrodes
(anode) 2, a hole-transporting layer 3, an organic luminous
layer 4 and striped backside electrodes (cathode) 5, which
extends along a direction crossing the transparent electrodes
with a right angle so as to make up X-Y matrix, are
successively laminated on a transparent substrate 1. A pro-
tective layer 6 is further formed on the backside electrodes
5.

[0005] When a drive current is supplied to a predeter-
mined position on X-Y matrix, a hole from the anode 2
recombines with an electron from the cathode 5 in the
organic luminous layer 4. An organic luminous molecule in
the layer 4 emits light due to excitation by the recombina-
tion. The resultant planar emission is observed through the
transparent electrodes 2 and the transparent substrate 1.

[0006] TLeakage of an electric current is intercepted by an
insulating layer 7 with a grate pattern interposed between the
transparent electrodes 2 and the backside electrodes 5, so as
to inhibit unfavorable light emission (so-called “cross-talk”)
at a part other than the predetermined position of X-Y matrix
or at a part near the predetermined position, as shown in
FIG. 2. For instance, Jap. Pat. No. 2911552 discloses
formation of an insulating layer 7, which opens at a crossing
point of the transparent electrodes 2 with the backside
electrodes 5 but has an opening space smaller than the
crossing area.

[0007] Since an organic EL substance is easily decom-
posed or denatured by humidity or a solvent, an insulating
layer 7 is made of material which is free from water or a
solvent or scarcely contains water or a solvent. In this
regard, a stable polymer such as polyimide or an inorganic
substance such as metal oxide is necessarily used without
free choice of material for the insulating layer. However, use
of an expensive polymer such as polyimide causes price
increase of an organic EL display device. Formation of an
insulating layer 7 from an inorganic substance requires a dry
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etching step for patterning, so that a manufacturing process
is complicated and resulted in increase of a manufacturing
cost.

SUMMARY OF THE INVENTION

[0008] The present invention aims at provision of a new
organic EL display panel with high resolution at a low cost.
An object of the present invention is to form an insulating
layer from a cheap photoresist without complication of a
manufacturing process.

[0009] The organic EL display panel proposed by the
present invention comprises transparent electrodes, an insu-
lating layer shaped to a grate pattern, an organic luminous
layer deposited on the transparent electrodes through aper-
tures of by the insulating layer and backside electrodes
successively laid on a transparent substrate. The insulating
layer is made of a baked photoresist.

[0010] The organic luminous layer may be a monolayer or
multilayer including an organic luminous substance, or a
bilayer of a hole-transporting layer 3 and an organic lumi-
nous layer 4, as shown in FIGS. 1 and 2.

[0011] A photoresist for an insulating layer is selected
from positive novolac, negative cyclized rubber and chemi-
cal amplified photoresists. Black pigment or dye may be
added to the photoresist. A cathode separator may be laid on
the insulating layer made of the photoresist.

[0012] The new organic EL display panel is manufactured
as follows: A positive novolac, negative cyclized rubber or
chemical amplified photoresist is applied onto a transparent
substrate, on which transparent electrodes are pre-formed in
a striped shape. The applied photoresist is shaped to a grate
pattern and then baked to remove a solvent and moisture
therefrom. Thereafter, an organic luminous monolayer or
multilayer containing an organic luminous substance and
backside electrodes are successively laid on the insulating
layer. In case of formation of a cathode separator, the
cathode separator is laid on the insulating layer which has
been converted from the photoresist by pre-baking.

BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is a view for explaining a laminated struc-
ture of an organic EL display panel.

[0014] FIG. 2 is a view illustrating an organic EL display
panel having an insulting layer.

[0015] FIG. 3A is a view illustrating an organic EL
display panel of the present invention before formation of an
organic luminous layer and backside electrodes.

[0016] FIG. 3B is a view illustrating the same organic EL
display panel after formation of an organic luminous layer
and backside electrodes.

[0017] An organic EL display panel proposed by the
present invention is manufactured by the following steps:

[0018]

[0019] A transparent substrate 1 such as a glass or syn-
thetic film is covered with a mask having openings with a
predetermined pattern. An electro-conductive substance
such as ITO is deposited on the transparent substrate 1 by
sputtering or ion-plating, so to form transparent electrodes 2.

[Formation of Transparent Electrodes]
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The transparent layer of about 0.2 ym in thickness is shaped
to a striped pattern extending along X-X direction with
width of 0.3 mm and pitch of 0.28 mm.

[0020]

[0021] After formation of the transparent electrodes 2, a
photoresist is applied onto the transparent substrate 1 by a
spin coater or the like. Such a photoresist as a positive
novolac, negative cyclized rubber or chemical amplified
resin, which has been commonly used in a conventional
photolithography process, is useful for formation of an
insulating layer 7. The insulating layer 7 is blackened by
addition of black pigment or dye to the photoresist, in order
to enhance contrast of a display panel.

[0022] A positive novolac photoresist is composed of
phenolformaldehyde resin (novolac resin) mixed with a
photosensitizer such as diazo naphthoquinone. Diazo naph-
thoquinone may be diazo naphthoquinone ester of polyhy-
droxybenzophenone with novolac resin, diazo naphtho-
quinone having a skeleton of 3,3,3',3'-tetramethyl-1,1'-spiro
indane-5,6,7,5',6',7'-hexyol or diazo naphthoquinone having
a skeleton of phenolphthalein.

[Formation of an Insulating layer]

[0023] A novolac photoresist layer is exposed and then
developed in an alkali aqueous solution, since exposed parts
are converted to alkali-soluble, while non-exposed parts are
still unsoluble to alkali. A preferable novolac resin is a
tandem type comprising a low-molecular component
(150~500) mixed with a high-molecular component (>500),
so as to form a photoresist layer well-balanced in sensitivity,
resolution and heat-resistance.

[0024] A negative photosensitive cyclized rubber photo-
resist may be prepared by mixing aromatic bisazide as a
photosensitizer in cyclized rubber which incorporates a ring
structure in its macromolecule by treatment of natural or
synthetic rubber with stannic tetrachloride or the like. Rep-
resentative aromatic bisazide is 2,6-di(4'-azide benzal)-4-
methylcyclohexanone. When the negative photosensitive
cyclized rubber photoresist is exposed, cross-linking reac-
tions occurs at an exposed part to form an insoluble network
structure. The negative photoresist pattern is formed in this
way.

[0025] A chemical amplified photoresist is a two-compo-
nent type composed of a polymer having a functional group
reactive to an acid catalyst and an acid-generating agent, or
a three-component type composed of a base polymer, a
substance having a functional group reactive to an acid
catalyst and an acid-generating agent.

[0026] Such the polymer having a functional group reac-
tive to an acid catalyst may be selected from a copolymer of
hydroxystyrene with a methacrylate ester having an epoxy
group, polymers which produces benzyl cation derivatives
by electrophilic substitution reaction, polyphthalaldehyde,
polyphthalaldehyde which introduces silicon in its molecule
and polymers including polycarbonate, polyformal or alcoxy
pyrimidine derivatives.

[0027] An acid-generating agent may be an ionic type
such as onium, diazonium, triarylsulfonium or diaryliodo-
nium salts, a nonionic type such as halogenated phenols,
tris(trihalogenated methyl)-s-triazine derivatives or haloge-
nated phenol derivatives, or an acid ester type such as a
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sulfonate ester of 2-nitrobenzyl alcohol, 2-nitrobenzyl sul-
fonate, 9,10-ethoxy anthracene-2-sulfonate or a sulfonate
ester of phenol derivatives.

[0028] A substance having a functional groups reactive to
an acid catalyst may be diphenyl silane diol or carbinol. A
representative base polymer for the three-component type is
polyhydroxystyrene.

[0029] A cross-linking agent such as hexamethylol
melamine or epoxy compounds, or a dissolution inhibitor
having a skeleton of bisphenol phthalein A or cresol phtha-
lein may be optionally added to the chemical amplified
photoresist.

[0030] When the chemical amplified photoresist layer is
exposed, an acid is generated by photochemical reaction.
The acid reacts with a reactive functional group or substance
of the polymer in the following PEB (post-exposure baking)
step. Change of physical property caused by the reaction is
used for patterning the resin layer.

[0031] In case of any photoresist, unnecessary parts are
removed away from the exposed photoresist layer, and the
remaining photoresist layer is shaped to a predetermined
pattern and baked to an insulating layer 7, as shown in
FIGS. 3A and 3B.

[0032]

[0033] After formation of a patterned photoresist layer, an
insulating cathode separator 8 is optionally laid on the
insulating layer 7, as shown in FIGS. 3A and 3B. Formation
of such the cathode separator 8 is disclosed in JP
8-315981A, for instance. That is, a negative photoresist is
applied to thickness of 3 um or so on the transparent
electrodes 2 by a spin coater, and then a photoresist layer is
shaped to a predetermined profile so as to form the cathode
separator 8 having an over-hanging part 8a4. Due to the
cathode separator 8, backside electrodes 5 can be precisely
patterned. Of course, the cathode separator § can be omitted.

[0034] When the cathode separator 8 is formed, the insu-
lating layer 7 would be unfavorably damaged by a solvent
for cathode separator material or a developer for patterning
the cathode separator 8. Such damage can be suppressed by
insertion of a pre-baking step in prior to formation of the
cathode separator 8 to improve chemical resistance of the
insulating layer 7. For instance, a positive novolac photo-
resist, which is pre-baked at a temperature higher than 150°
C. or so0, well endures against a solvent PGMEA (NMP, ethyl
lactate) and a developer TMAH (butyl acetate, NaOH,
KOH).

[0035] [Baking Step]

[0036] After the photoresist layer and optionally the cath-
ode separator 8 are patterned, the photoresist layer is baked
by a heat source such as a hot plate, a warm wind-circulating
oven or an infrared ray heater. Since baking is finished in a
shorter time period at a higher temperature, a baking tem-
perature is determined at a value above a boiling tempera-
ture of water or a solvent, e.g. above 100° C. (preferably
above 150° C., most preferably above 200° C.). Although an
upper limit of the baking temperature depends on a kind of
base resin of the photoresist, it is generally determined
within a range of 300-400° C.

[0037] An atmosphere for baking the photoresist may be
either one of open air, inert gas such as nitrogen or argon or

[Formation of a Cathode Partition]



US 2004/0062857 Al

vacuum, but humidity is preferably held at a lowest possible
level. Some kinds of photoresist layers often change their
physical property or shape due to progress of cross-linking
reaction caused by baking, but such change does not bring
out any problems as far as insulation of the photoresist layer
is ensured. For instance, cross-linking reaction of novolac
resin useful as a positive photoresist begins at a temperature
near 150° C.

[0038] Since water and a solvent are removed from the
photoresist layer by baking, the photoresist layer is con-
verted to an insulating layer 7 with excellent resistivity. For
comparison, a conventional photoresist layer, which is not
baked, includes residual water or solvent, so that an organic
luminous layer is denatured due to the residual water or
solvent, resulting in occurrence of faults such as dark spots.

[0039] After the baking step, the insulating layer 7 is
preferably prevented from re-absorption of water in the
photoresist, by lamination of an organic luminous layer 4 at
the earliest possible time. Re-absorption of water is also
inhibited by holding the transparent substrate 1 having the
insulating layer 7 formed thereon in a dry nitrogen or
vacuum atmosphere, during a time period from the baking
step until deposition of the organic luminous layer 4.

[0040]

[0041] After the insulating layer 7 is shaped to a grate
pattern, hole-transporting material is deposited on the trans-
parent electrodes 2 through each aperture of the insulating
layer 7 to form a hole-transporting layer 3 according to a
conventional method. Thereafter, an organic luminous layer
4, which emits light with predetermined color tone, is
formed as explained in the following paragraph. The organic
luminous layer 4 may be laminated in a monolayered or
multilayered state containing an organic luminous substance
therein, instead.

[Deposition of Organic Luminous Layer]

[0042] A mask (not shown) having openings with a pre-
determined pattern is located above the transparent substrate
1, so as to adjust each opening to a predetermined aperture
of the patterned insulating layer 7 on the transparent sub-
strate 1. An organic luminous compound corresponding to a
first color (e.g. red) is vapor deposited. The opening of the
mask is then shifted to another aperture adjacent to the first
aperture, and an organic luminous compound corresponding
to a second color (e.g. green) is vapor deposited. The
opening of the mask is further shifted to another aperture
adjacent to the second aperture, and an organic luminous
compound corresponding to a third color (e.g. blue) is vapor
deposited. The organic luminous layer 4 formed in this way
can reproduce a full-color image. A display panel capable of
reproducing a full-color image is also fabricated by combi-
nation of an organic luminous layers 4 (monolayer), which
emits white light, with the RGB filter. Of course, one organic
luminous compound may be deposited, to offer a monochro-
matic display panel.

[0043]

[0044] After deposition of the organic luminous layer 4,
the mask is separated from the transparent substrate 1, and
metal vapor is deposited on each organic luminous layer 4.
The deposited metal layer is shaped to striped backside
electrodes 5 extending along Y-Y direction crossing the
transparent electrodes 2 with a right angle. Material for the
backside electrodes § may be Al, Cu or Cu with low

[Formation of Backside Electrodes]
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resistivity. In the case where there is the cathode separator 8
having an over-hanging part 8a, such the cathode separator
8 restrict flow of metal vapor, so that the striped electrodes
5 are precisely formed with high dimensional accuracy in a
state each electrically insulated from adjacent ones.

[0045]

[0046] After formation of the backside electrodes 5, the
organic EL display panel is sealed with a protective layer 6
in order to inhibit its contact with the air. Sealing is
performed in such a process as covering the EL display
panel with glass sheets and then sealing its circumference
with epoxy resin, CVD process for formation a stable
macromolecular layer around the EL display panel, vapor
deposition of an insulating inorganic layer such as oxides, or
sealing the EL display panel in a metallic capsule. In any
case, a moisture absorbent or a moisture-absorbing sheet is
preferably enclosed together with the organic EL display
panel, in order to hold the EL display panel in a dry
atmosphere.

[A sealing Step]

Example 1

[0047] Three glass sheets were provided as a transparent
substrate 1. An ITO layer of 1700 A in thickness was
deposited on each glass sheet, and shaped to striped trans-
parent electrodes 2. Thereafter, a positive novolac photore-
sist (offered as OFPR-800LB by TOKYO OHKA KOGYO
Co., Ltd.) was applied to thickness of 2 ym on the trans-
parent substrate 1 by a spin coater, pre-baked, exposed and
developed to form an insulating layer 7 with a grate pattern.

[0048] Three transparent substrates 1 each having the
insulating layer 7 formed thereon were heated 10 minutes at
200° C., 250° C. and 300° C., respectively, on a hot plate,
cooled on a cooling plate, and then immediately put in a
vacuum chamber. It took about 10 minutes from finish of
heating until putting in the vacuum chamber.

[0049] In the vacuum chamber, an organic luminous layer
4 of TPD/Alg; was deposited on each transparent substrate
1, and then backside electrodes 5 in a striped state extending
along a direction crossing the transparent electrodes 2 with
a right angle were formed thereon by vapor deposition of an
Al layer using a mask. Thereafter, each EL display panel
obtained in this way was sealed between glass sheets with
epoxy resin. The EL display panel had pixels of the 256x64
dots which emitted green light.

[0050] Each EL display panel was examined by a heat-
resistance test, whereby it was held 500 hours at 85° C. Test
results proved that any EL display panel was stable without
growth of dark spots from an edge of the insulating layer 7.

Example 2

[0051] Three glass sheets were provided as a transparent
substrate 1. An I'TO layer of 1700 A in thickness was laid on
each substrate 1 and shaped to striped transparent electrodes
2. Thereafter, a positive novolac photoresist (offered as
TFR-970 by TOKYO OHKA KOGYO Co., Ltd) was
applied to thickness of 1 um on the transparent substrate 1
by a spin coater, pre-baked, exposed and developed to form
an insulating layer 7 with a grate pattern.

[0052] Three transparent substrates 1 each having the
insulating layer 7 formed thereon were heated 30 minutes at



US 2004/0062857 Al

200° C., 250° C. and 300° C., respectively, in a clean oven,
cooled on a cooling plate, and then immediately put in a
chamber filled with dry nitrogen. After the substrate 1 was
sufficiently cooled, it was quickly transferred to a vacuum
chamber.

[0053] Inthe vacuum chamber, an organic luminous layer
4 of TPD/Alq; was deposited on each transparent substrate
1, and then backside electrodes 5 in a striped state extending
along a direction crossing the transparent electrodes 2 with
a right angle were formed thereon by vapor deposition of an
Al layer using a mask. Thereafter, each EL display panel
obtained was sealed between glass sheets with epoxy resin.
The display panel had pixels of the 256x64 dots which
emitted green light.

[0054] Each display panel was examined by the same test
as Example 1. Test results proved that any EL display panel
was stable without growth of dark spots from an edge of the
insulating layer 7.

Example 3

[0055] Three glass sheets were provided as a transparent
substrate 1. An ITO layer of 1700 A in thickness was laid on
each substrate 1 and shaped to striped transparent electrodes
2. Thereafter, a positive novolac photoresist (offered as
TFR-970 by TOKYO OHKA KOGYO Co., Ltd.) was
applied to thickness of 1 um on the transparent substrate 1
by a spin coater, pre-baked, exposed and developed to form
an insulating layer 7 with a grate pattern.

[0056] Each transparent substrates 1 having the insulating
layer 7 formed thereon was heated 30 minutes at 200° C. in
a clean oven, cooled on a cooling plate, and then a photo-
resist (offered as ZPN-1100 by Nippon Zeon Co., Ltd.) was
applied to thickness of 3 um on the transparent substrate 1
by a spin coater, pre-baked, exposed, post-exposure baked
and developed to form an cathode separator 8 with an
inverse-trapezoidal cross section with a pattern correspond-
ing to backside electrodes 5.

[0057] Three transparent substrates 1 were heated 10
minutes at 200° C., 250° C. and 300° C., respectively, on a
hot plate, and cooled in a chamber filled with dry nitrogen.
After the substrate 1 was sufficiently cooled, it was quickly
transferred to a vacuum chamber.

[0058] In the vacuum chamber, an organic luminous layer
4 of TPD/Alq, was deposited on each transparent substrate
1, and then backside electrodes 3 in a striped state extending
along a direction crossing the transparent electrodes 2 with
a right angle were formed thereon by vapor deposition of an
Al layer. Thereafter, each EL display panel was scaled
between glass sheets with an epoxy resin. The display panel
had pixels of the 256x64 dots which emitted green light.

[0059] Each display panel was examined by the same test
as Example 1. Test results proved that any EL display panel
was stable without growth of dark spots from an edge of the
insulating layer 7.

Comparative Example

[0060] Three EL display panels each comprising pixels of
256x64 dots for emission of green light were fabricated in
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the same way as Example 1 without baking treatment in
prior to vapor deposition of an organic luminous layer 4 and
backside electrodes 5. Each panel was examined by the same
test as Example 1. Significant growth of a dark spot from an
edge of an insulating layer 7 was detected in any EL display
panel, and a reproduced image was extremely degraded.

[0061] Tt is apparently recognized from the comparison
that an insulating layer 7 good of electric resistance and free
from water or a solvent, which would put harmful influences
on an organic luminous layer 4, is formed by baking a
photoresist layer shaped to a predetermined pattern.

[0062] The organic EL display panel proposed by the
present invention has an insulating layer for inhibiting short
circuits between transparent electrodes and backside elec-
trodes without harmful influences on a hole-transporting
layer or an organic luminous layer. The insulating layer is
converted from a photoresist layer, which is shaped to a
predetermined grate pattern, by baking the photoresist layer
to remove water and a solvent. Due to the insulating layer,
the EL display panel is prevented from growth of dark spots
from an edge of the insulating layer over a long term, and
well performs for reproduction of a distinct image, as
compared with a conventional EL display panel having an
insulating layer made of a stable polymer such as polyimide
or an inorganic substance such as metal oxide.

1. An organic electroluminescent display panel compris-
ing:
transparent electrodes with a striped pattern laid on a
transparent substrate,

an insulating layer with a grate pattern, which converted
from a photoresist by baking treatment, laid on said
transparent electrode, optionally with a cathode sepa-
rator formed thereon,

an organic luminous layer deposited on said transparent
electrodes through apertures of said insulating layer,
and

backside electrodes, which has a striped pattern extending
along a direction crossing said transparent electrodes,
laid on said organic luminous layer,

2. The organic electroluminescent display panel accord-
ing to claim 1, wherein the photoresist is a positive novolac,
negative cyclized rubber or chemical amplified photoresist.

3. The organic electroluminescent display panel accord-
ing to claim 1, wherein the photoresist contains black
pigment or dye.

4. A method of manufacturing an organic electrolumines-
cent display panel, comprising the steps of:

providing a transparent substrate on which transparent
electrodes are formed in a striped pattern,

applying a positive novolac, negative cyclized rubber or
chemical amplified photoresist to said transparent sub-
strate,

shaping the photoresist layer to a grate pattern,

converting said photoresist layer to an insulating layer
free from water or a solvent by baking said photoresist
layer,
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optionally laying a cathode separator on said insulating
layer, and

successively depositing an organic luminous layer and

backside electrodes on said transparent electrodes
through apertures of said insulating layer.

5. The method of manufacturing an organic electrolumi-

nescent display panel according to claim 4, wherein the
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organic luminous layer is of monolayered or multilayered
structure containing an organic luminous substance.

6. The method of manufacturing an organic electrolumi-
nescent display panel according to claim 4, wherein the
photoresist layer is pre-baked in prior to formation of the
cathode separator.



LR EH(F)

[ i (S RIR) A ()

RIB(ERR)AGE)

HERB(ERR)AE)

FRI&RBHA

RHAA

IPCHERS
CPCHES
£ A
NS

E()

MABHELE RREIFEHBIR2 , £ERE7 , BUINKKBINELKE
EEREMNRT EWEE BN LER7THERMBEETE , OMURRR
L2 RARFEALT R BIETE RN EHESR |, BB
PUFI B BREKFBR . B5RETHI R R D H B R2M5 2 7] 49 BIR

BNBEBR D RERREFES

US20040062857A1

US10/666455

K ILKENICHI
=LEENEA
1t B TAKAYUKI

K ILKENICHI
HiEAZ
JEHTAKAYUKI

K ILKENICHI
=LEENEA
1t B TAKAYUKI

NAGAYAMA KENICHI
SHIRAHATA KUNIHIKO
KITAJIMA TAKAYUKI

NAGAYAMA, KENICHI
SHIRAHATA, KUNIHIKO
KITAJIMA, TAKAYUKI

patsnap

AFF ()R 2004-04-01

HiEA 2003-09-19

H05B33/12 HO1L27/32 HO1L51/50 HO5B33/10 H05B33/14 B0OSD5/12

Y10S428/917 HO1L27/3283
2000171945 2000-06-08 JP

Espacenet USPTO

RELERRERPABATENEGN 2L K.


https://share-analytics.zhihuiya.com/view/d0562f69-2858-4738-b3be-1b8c07359f70
https://worldwide.espacenet.com/patent/search/family/018674428/publication/US2004062857A1?q=US2004062857A1
http://appft.uspto.gov/netacgi/nph-Parser?Sect1=PTO1&Sect2=HITOFF&d=PG01&p=1&u=%2Fnetahtml%2FPTO%2Fsrchnum.html&r=1&f=G&l=50&s1=%2220040062857%22.PGNR.&OS=DN/20040062857&RS=DN/20040062857

