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Description

[0001] The present invention relates to a method for
the manufacture of resistive wire touch screens on flat-
panel displays with a common substrate.
[0002] Electronic devices typically include a computing
engine, a display and an interactive device responsive
to the input of a user. For example, a computer may in-
clude a computing circuit, a CRT for display, and a key-
board and mouse responsive to a user’s input. As a sec-
ond example, a Personal Digital Assistant includes a
computing circuit, an LCD display, and a touch screen
formed over the LCD display, together with some buttons.
Many electronic devices, in particular mobile devices,
miniature devices, devices that require a reprogramma-
ble interface, or devices that require a robust and simple
user interaction mechanism, rely upon touch screens
placed over a display to provide user interaction capa-
bilities to the device.
[0003] There are many touch screen technologies
such as resistive wire, acoustic, and infra-red. These are
generally placed above either a CRT screen or LCD
screen to provide the required interactive functionality in
a single component composed of two parts. Typically,
the display (for example, LCD or CRT) is manufactured
while the touch screen is made separately. After the dis-
play and touch screen are manufactured, they are inte-
grated in a common housing to provide a single compo-
nent that can be built into a complete electronic device.
[0004] Resistive wire touch screens are built upon a
substrate that has coated upon it a resistive film, typically
indium tin oxide (ITO) at a specified thickness, uniformity
and resistivity. Resistive touch screen materials, such as
spacers, conductive films, etc. are carefully formed upon
the coated substrate to create a resistive touch screen.
When combined with a display, the multi-layer compo-
nent has inferior optical characteristics to the display de-
vice alone due to inter-layer reflections, has redundant
manufacturing steps, and redundant components. More-
over, the additional step of integrating the components
raises manufacturing costs for the complete device. The
manufacturing processes for display-and-touch-screen
devices are well known in the art and products are avail-
able today from a variety of vendors. For example, US
Patent 5,795,430 issued August 18, 1998 to Beeteson
et al., describes an adhesive material dispensed onto a
faceplate and used to attach a touch screen.
[0005] Documents JP 2001 343908, JP 2001 076886
and JP 2001 051608 disclose the integration of a display
and a touch screen. Manufacture methods thereof are
also disclosed.
[0006] A new class of display devices based upon or-
ganic light-emitting diodes (OLEDs) is formed by depos-
iting patterned conductive and organic materials upon a
substrate. This substrate can be identical to the substrate
used for resistive wire touch screens. Moreover, some
of the materials used for the patterned conductive mate-
rials are similar to, or the same as, those used for the

resistive films, but their uniformity, thickness and resis-
tivity may vary. Passive matrix OLED displays are made
by patterning a conductive material that is formed on a
substrate. Active matrix OLED displays are typically
made by patterning a conductive material on semicon-
ducting materials comprising thin film transistor (TFT) cir-
cuitry. The TFTs are formed on a substrate. For an OLED
display, the conductive material is ideally a low resistivity
film, whereas for a touch screen a controlled higher re-
sistivity film is employed. Once the conductive pattern is
formed, organic materials are deposited, followed by any
remaining conductive elements, planarization layers and
other layers as known in the prior art. Connecting pads
are defined as part of the conducting pattern and are
wire-bonded to a cable after the device is encapsulated.
The process by which the OLED display device is made
uses well-known photo-lithographic, deposition, bond-
ing, and encapsulation methods common-place in the
integrated circuit industry. However, a problem exists
with the conventional practice of forming separate OLED
displays and touch screens and then combining them
with a conventional mount, in that the additional layers
in the touch screen reduce the brightness of the display,
reduces the optical quality of the display due to additional
internal reflections from the layers of the touch screen,
and add cost due to the need for two substrates and a
complex housing for the two elements..
[0007] There is a need therefore for an improved meth-
od for manufacturing an integrated resistive touch screen
and OLED display that reduces redundant components
in the devices, reduces cost, improves optical qualities,
and is more robust.
[0008] The need is met according to the present inven-
tion by providing a method of manufacturing a display
device having two components, an OLED display formed
on a film on one side of a substrate and a touch screen
formed on a film on the other side of the substrate, the
OLED display including components that are sensitive
to high temperatures, that includes the steps of: partially
forming one of the components on one side of the sub-
strate; applying a protector over the partially constructed
component; forming the other component of the display
device on the other side of the substrate; removing the
protector; and completing the formation of the one com-
ponent on the one side of the substrate.
[0009] The present invention has the advantage that
it reduces the number of components required to build
an integrated OLED display and resistive touch screen
device, reduces the number of manufacturing steps, re-
duces the manufacturing costs, reduces the combined
size of the display and touch screen device, and provides
superior optical performance.

Fig. 1 is a schematic side view of an integrated dis-
play device that can be manufactured according to
the present invention;
Fig. 2 is a flow chart showing the manufacturing steps
of the present invention; and
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Fig. 3 is a schematic side view of a protector em-
ployed according to one embodiment of the present
invention.

[0010] Referring to Fig. 1, a substrate 100 (typically
glass or rigid polymer) having two parallel flat sides is
used both for an OLED display 102 and a resistive touch
screen 104. The OLED display 102 emits light through
the substrate 100 and the resistive touch screen 104.
The OLED display 102 is formed on a conductive film
110 that is patterned to provide conductors as is known
in the art. For passive matrix OLED displays, the con-
ductive film is formed directly on substrate 100. For active
matrix OLED displays, the conductive film is formed on
thin film transistor (TFT) circuitry, where the TFT circuitry
was previously formed on the substrate 100. The resis-
tive touch screen 104 is formed on a uniform resistive
film 112 as is known in the art. As used herein conductive
film refers to a film that will be subsequently patterned to
form conductors in an OLED device and resistive film
refers to a film that will be employed in a resistive touch
screen. It will be understood that the conductive and re-
sistive films may be similar materials formed by similar
methods, with the materials or forming methods being
varied to produce higher or lower conductivity in the films
as required by the application. Connectors 106 and 108
are provided to the OLED display 102 and touch-screen
104 respectively for driving the display and receiving in-
puts from an operator of the display.
[0011] Conventionally, the resistive/conductive film,
usually indium tin oxide (ITO), is formed using a high
temperature (e.g. 200° C and higher). If OLED materials
are subjected to such high temperatures, their perform-
ance (life time, stability, color characteristics) can be ad-
versely affected. Thus, it is preferable that any high tem-
perature resistive/conductive film deposition steps be
performed prior to the deposition of any OLED materials.
In making a flat panel display and a touch screen on a
common substrate, one possible approach is to perform
the high temperature deposition steps for both the OLED
display and the touch screen prior to deposition of the
OLED materials. Unfortunately, conventional handling
equipment used to manufacture OLED flat panel displays
and touch screens contact the substrate from the back
side, potentially causing damage to any previously
formed resistive film layers. Furthermore, if an entire
touch screen were to have been previously formed on
one side of the substrate, the handling equipment used
to make the OLED display would not function properly.
[0012] Referring to Fig. 2, according to one embodi-
ment of the present invention, a clean transparent sub-
strate having two parallel sides is provided 10. A resistive
film is formed 12 on a first side of the substrate using any
conventional technique, including but not limited to, high
temperature sputtering. Next, a protector, such as a layer
of silicon dioxide or photoresist is applied 14 over the
resistive film on the first side of the substrate. Referring
to Fig. 3, alternatively, a thin, flat protective device 114

having similar properties to the substrate may be affixed
to the substrate 100 over the resistive layer 112 with a
removable adhesive to protect it. For example, a reusable
glass cover plate with a cavity 116 provided on one side
may be used to protect the resistive material.
[0013] Returning to Fig. 2, an OLED display is then
formed 16 on the opposite side of the substrate. Since
OLED materials have not yet been deposited on the sub-
strate, the conventional process of forming the OLED
display can be employed. For passive matrix devices a
conductive ITO film is deposited using a high temperature
sputtering technique. For active matrix devices, semicon-
ducting materials are formed and patterned on the OLED
display side of the substrate, followed by a conductive
ITO film using a high temperature sputtering technique.
After the conductive ITO film is formed, for either passive
or active matrix OLEDs, the OLED materials are depos-
ited and patterned using low temperature techniques.
Once the OLED display is completed, the protector is
removed 18 and the touch screen 104 is completed 20
over the resistive layer 112.
[0014] Alternatively, the conductive film for passive
matrix OLED displays may be formed first and protected;
the touch sensitive screen formed on the other side, the
protector removed; and finally the OLED display com-
pleted.
[0015] According to a further alternative embodiment
of the present invention, the conductive film for a passive
matrix OLED display is first formed and patterned, and
all subsequent steps prior to deposition of the organic
materials are completed. The protector is then applied
over the partially completed OLED display. The touch
sensitive screen is then formed on the other side of the
substrate, including the deposition of a resistive film. The
protector is then removed and the OLED display is com-
pleted.
[0016] According to a further alternative embodiment
of the present invention, the thin film transistor circuitry
and the conductive film for an active matrix OLED display
are first formed and patterned, and all subsequent steps
prior to deposition of the organic materials are completed.
The protector is then applied over the partially completed
OLED display. The touch sensitive screen is then formed
on the other side of the substrate, including the deposition
of a resistive film. The protector is then removed and the
OLED display is completed.

Claims

1. A method of manufacturing a display device having
two components, an OLED display (102) formed on
a film on one side of a substrate (106) and a touch
screen (104) formed on a film on the other side of
the substrate, the OLED display including compo-
nents that are sensitive to high temperatures, com-
prising the steps of:
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a) partially forming one of the components on
one side of the substrate (12);
b) applying a protector over the partially con-
structed component (14);
c) forming the other component of the display
device on the other side of the substrate (16);
d) removing the protector (18); and
e) completing the formation of the one compo-
nent on the one side of the substrate (20).

2. The method claimed in claim 1, wherein the one com-
ponent is the OLED display.

3. The method claimed in claim 2, wherein the step of
partially forming comprises the step of forming a con-
ductive film.

4. The method claimed in claim 3, wherein the step of
forming a film is a low temperature sputtering proc-
ess.

5. The method claimed in claim 3, wherein the conduc-
tive film is indium tin oxide (ITO).

6. The method claimed in claim 3, wherein the step of
forming a film is a high temperature sputtering proc-
ess.

7. The method claimed in claim 1, wherein the step of
partially forming comprises all of the steps necessary
to form the OLED display up to the step of depositing
the OLED materials.

8. The method claimed in claim 1, wherein the one com-
ponent is the touch screen.

9. The method claimed in claim 8, wherein the step of
partially forming the touch screen comprises the step
of forming a resistive film.

10. The method claimed in claim 9, wherein the film is
ITO.

11. The method claimed in claim 9, wherein the step of
forming a film is a high temperature sputtering proc-
ess.

12. The method claimed in claim 9, wherein the step of
forming a film is a low temperature sputtering proc-
ess.

13. The method claimed in claim 12, wherein the film is
ITO.

14. The method claimed in claim 1 wherein the OLED
display device is a passive-matrix OLED display de-
vice.

15. The method claimed in claim 1 wherein the OLED
display device is an active-matrix OLED display de-
vice.

16. The method claimed in claim 1, wherein the protector
is a layer of silicon dioxide.

17. The method claimed in claim 1, wherein the protector
is a layer of photo-resist.

18. The method claimed in claim 1, wherein the protector
is a cover plate defining a cavity.

19. The method claimed in claim 2, wherein the OLED
display is an active matrix OLED display.

20. The method claimed in claim 19, wherein the step
of partially forming comprises the step of forming thin
film transistor circuitry and a conductive film.

21. The method claimed in claim 20, wherein the step
of partially forming further comprises all of the steps
necessary to form the OLED display up to the step
of depositing the OLED materials.

Patentansprüche

1. Verfahren zur Herstellung einer Anzeigevorrichtung
mit zwei Komponenten, einer OLED-Anzeigeein-
richtung (102), die auf einem Film auf einer Seite
eines Substrats (106) gebildet ist, und einem berüh-
rungsempfindlichen Bildschirm (104), der auf einem
Film auf der anderen Seite des Substrats gebildet
ist, wobei die OLED-Anzeigeeinrichtung Komponen-
ten einschließt, die gegen hohe Temperaturen emp-
findlich sind, umfassend die Schritte:

a) teilweises Bilden einer der Komponenten auf
einer Seite des Substrats (12);
b) Aufbringen eines Schutzes über der teilweise
aufgebauten Komponente (14);
c) Bilden der anderen Komponente der Anzei-
gevorrichtung auf der anderen Seite des Sub-
strats (16);
d) Entfernen des Schutzes (18); und
e) Vervollständigen der Bildung der einen Kom-
ponente auf der einen Seite des Substrats (20).

2. Verfahren nach Anspruch 1, bei dem die eine Kom-
ponente die OLED-Anzeigeeinrichtung ist.

3. Verfahren nach Anspruch 2, bei dem der Schritt des
teilweisen Bildens den Schritt der Bildung eines leit-
fähigen Films umfasst.

4. Verfahren nach Anspruch 3, bei dem der Schritt der
Bildung eines Films ein Niedertemperatur-Sputter-
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Prozess ist.

5. Verfahren nach Anspruch 3, bei dem der leitfähige
Film Indiumzinnoxid (ITO) ist.

6. Verfahren nach Anspruch 3, bei dem der Schritt der
Bildung eines Films ein Hochtemperatur-Sputter-
Prozess ist.

7. Verfahren nach Anspruch 1, bei dem der Schritt der
teilweisen Bildung alle Schritte umfasst, die erfor-
derlich sind, um die OLED-Anzeigevorrichtung bis
zum Schritt der Abscheidung der OLED-Materialien
zu bilden.

8. Verfahren nach Anspruch 1, bei dem die eine Kom-
ponente der berührungsempfindliche Bildschirm ist.

9. Verfahren nach Anspruch 8, bei dem der Schritt des
teilweisen Bildens des berührungsempfindlichen
Bildschirms den Schritt der Bildung eines resistiven
Films umfasst.

10. Verfahren nach Anspruch 9, bei dem der Film ITO ist.

11. Verfahren nach Anspruch 9, bei dem der Schritt der
Bildung eines Films ein Hochtemperatur-Sputter-
Prozess ist.

12. Verfahren nach Anspruch 9, bei dem der Schritt der
Bildung eines Films ein Niedertemperatur-Sputter-
Prozess ist.

13. Verfahren nach Anspruch 12, bei dem der Film ITO
ist.

14. Verfahren nach Anspruch 1, bei dem die OLED-An-
zeigevorrichtung eine OLED-Anzeigevorrichtung
mit passiver Matrix ist.

15. Verfahren nach Anspruch 1, bei dem die OLED-An-
zeigevorrichtung eine OLED-Anzeigevorrichtung
mit aktiver Matrix ist.

16. Verfahren nach Anspruch 1, bei dem der Schutz eine
Schicht aus Siliciumdioxid ist.

17. Verfahren nach Anspruch 1, bei dem der Schutz eine
Schicht aus Photoresist ist.

18. Verfahren nach Anspruch 1, bei dem der Schutz eine
Deckplatte ist, die einen Hohlraum begrenzt.

19. Verfahren nach Anspruch 2, bei dem die OLED-An-
zeigeeinrichtung eine OLED-Anzeigeeinrichtung mit
aktiver Matrix ist.

20. Verfahren nach Anspruch 19, bei dem der Schritt

des teilweisen Bildens den Schritt der Bildung eines
Dünnfilmtransistor-Schaltkreises und eines leitfähi-
gen Films umfasst.

21. Verfahren nach Anspruch 20, bei dem der Schritt
des teilweisen Bildens weiter alle Schritte umfasst,
die erforderlich sind, um die OLED-Einrichtung bis
zum Schritt der Abscheidung der OLED-Materialien
zu bilden.

Revendications

1. Procédé de fabrication d’un dispositif d’affichage
comportant deux composants, un affichage de type
OLED (102) formé sur un film sur un côté d’un subs-
trat (106) et un écran tactile (104) formé sur un film
de l’autre côté du substrat, l’affichage de type OLED
comprenant des composants qui sont sensibles aux
hautes températures, comprenant les étapes con-
sistant à :

a) former partiellement l’un des composants sur
un côté du substrat (12) ;
b) appliquer une protection sur le composant
partiellement construit (14) ;
c) former l’autre composant du dispositif d’affi-
chage sur l’autre côté du substrat (16) ;
d) enlever la protection (18) ; et
e) achever la formation du composant sur l’autre
côté du substrat (20).

2. Procédé selon la revendication 1, dans lequel le
composant est l’affichage de type OLED.

3. Procédé selon la revendication 2, dans lequel l’étape
de formation partielle comprend l’étape consistant à
former un film conducteur.

4. Procédé selon la revendication 3, dans lequel l’étape
de formation d’un film est un procédé de pulvérisa-
tion à basse température.

5. Procédé selon la revendication 3, dans lequel le film
conducteur est un film d’oxyde d’étain et d’indium
(ITO).

6. Procédé selon la revendication 3, dans lequel l’étape
de formation d’un film est un procédé de pulvérisa-
tion à haute température.

7. Procédé selon la revendication 1, dans lequel l’étape
de formation partielle comprend toutes les étapes
nécessaires pour former l’affichage de type OLED
jusqu’à l’étape de dépôt des matériaux OLED.

8. Procédé selon la revendication 1, dans lequel le
composant est l’écran tactile.
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9. Procédé selon la revendication 8, dans lequel l’étape
de formation partielle de l’écran tactile comprend
l’étape consistant à former un film résistif.

10. Procédé selon la revendication 9, dans lequel le film
est un film d’oxyde d’étain et d’indium (ITO).

11. Procédé selon la revendication 9, dans lequel l’étape
de formation d’un film est un procédé de pulvérisa-
tion à haute température.

12. Procédé selon la revendication 9, dans lequel l’étape
de formation d’un film est un procédé de pulvérisa-
tion à basse température.

13. Procédé selon la revendication 12, dans lequel le
film est un film d’oxyde d’étain et d’indium (ITO).

14. Procédé selon la revendication 1, dans lequel le dis-
positif d’affichage de type OLED est un dispositif
d’affichage de type OLED à matrice passive.

15. Procédé selon la revendication 1, dans lequel le dis-
positif d’affichage de type OLED est un dispositif
d’affichage de type OLED à matrice active.

16. Procédé selon la revendication 1, dans lequel la pro-
tection est une couche de dioxyde de silicium.

17. Procédé selon la revendication 1, dans lequel la pro-
tection et une résine photosensible.

18. Procédé selon la revendication 1, dans lequel la pro-
tection est une plaque de couverture définissant une
cavité.

19. Procédé selon la revendication 2, dans lequel l’affi-
chage de type OLED est un affichage de type OLED
à matrice active.

20. Procédé selon la revendication 19, dans lequel l’éta-
pe de formation partielle comprend l’étape consis-
tant à former un montage de transistor à couches
minces et un film conducteur.

21. Procédé selon la revendication 20, dans lequel l’éta-
pe de formation partielle comprend en outre toutes
les étapes nécessaires pour former l’affichage de
type OLED jusqu’à l’étape de dépôt des matériaux
OLED.
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