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(54) Display unit, manufacturing method of the same and electronic device

(57) A method for manufacturing a display unit com-
prising: applying clear adhesive (5) to the back of a
transparent touch switch (4), registering the transparent
touch switch with a liquid crystal display (12) to laminate
them, thereby providing a contact area of the adhesive
(5) between the transparent touch switch (4) and a dis-

play surface (2a) of the liquid crystal display, moving the
transparent touch switch (4) and the display surface (2a)
towards one another to expand the contact area, and
allowing the clear adhesive to flow to fill a space be-
tween the display surface and the transparent touch
switch on the whole surface of the input area of the touch
switch.
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Description

[0001] The present invention relates to a display unit
having a touch switch, a manufacturing method of the
same and an electronic device equipped with such a dis-
play unit.
[0002] Hitherto, as a method for disposing a transpar-
ent touch switch on a liquid crystal display, a transparent
touch switch 4 is adhered and secured by double coated
adhesive 10 of about 0.5 to 1 mm thick provided at the
periphery of a liquid crystal display in which liquid crystal
is concealed and held between at least two transparent
substrates 1a and 1b and optical films 2a and 2b are
pasted on the surface of the transparent substrates as
shown in FIG. 5.
[0003] However, when the transparent touch switch is
disposed on the liquid crystal display, the image quality
thereof degrades because light coming from the outside
is reflected on the surface of the transparent touch
switch and the surface between the transparent touch
switch and the display panel. In particular, the screen is
darkened and the image quality degrades remarkably
when the touch switch is placed on a reflective type liq-
uid crystal display.
[0004] Accordingly, it is an object of the present inven-
tion to improve the image quality of a display unit
equipped with a transparent touch switch.
[0005] In a first aspect, this invention provides a dis-
play unit having a transparent touch switch and a liquid
crystal display, characterised in that said touch switch
is adhered with said liquid crystal display by the space
between the display surface of said liquid crystal display
and the opposed face of an input area of said touch
switch being filled with a clear adhesive.
[0006] In a second aspect, this invention provides a
method for manufacturing a display unit, characterised
by comprising the steps of:

applying clear adhesive to at least either the back
of a transparent touch switch or the display surface
of a liquid crystal display;
registering said transparent touch switch with said
liquid crystal display to laminate them; and
allowing said clear adhesive to flow to fill a space
between said liquid crystal display and said trans-
parent touch switch at least on the whole surface of
the input area of said touch switch.

[0007] In a third aspect, this invention provides an
electronic device, characterised by having:

a display unit in which a transparent touch switch is
adhered face-to-face at least at; and
an input pen having a mechanism for limiting force
applied to said touch switch.

[0008] In order to solve the above-mentioned prob-
lem, the display face of the liquid crystal display is ad-

hered with the back of the input area of the transparent
touch switch by clear adhesive in the display unit
equipped with the transparent touch switch and the liq-
uid crystal display of analog resistance film type, digital
resistance film type, electrostatic capacity or ultrasound
type liquid crystal display using transparent films or
transparent substrates. Because this arrangement al-
lows the reflectance between the touch switch and the
liquid crystal display to be reduced as compared to the
prior art display, the image quality is improved.
[0009] Further, clear fillers are mixed into the clear ad-
hesive. Thereby, uneven display which is otherwise
caused by the hardening and shrinkage of the clear ad-
hesive when the touch switch having a large input area
is adhered may be suppressed without damaging the
image quality.
[0010] A method for manufacturing the display unit
comprises the steps of applying the clear adhesive at
the centre of the back of the transparent touch switch,
reversing the touch switch so that the fluid adhesive
forms a drop hanging away from the switch surface and
registering the touch switch with the display unit. Then,
the touch switch and liquid crystal display unit are slowly
brought together to laminate them so that the clear ad-
hesive flows to completely fill the gap between the touch
switch and the liquid crystal display. This manufacturing
method allows the clear adhesive to be filled between
the touch switch and the liquid crystal display without
admission of bubbles in atmosphere. This is the pre-
ferred method of manufacture. However, the clear ad-
hesive could be initially applied to the surface of the liq-
uid crystal display instead of or in addition to the surface
of the touch switch.
[0011] Further, there is provided an electronic device
having a display unit in which the transparent touch
switch is adhered face-to-face at least at its input area
by the clear adhesive and an input pen having a mech-
anism for absorbing force applied to the touch switch.
Because such input pen allows the force applied to the
touch switch to be suppressed below a predetermined
value, no uneven display occurs.
[0012] The display unit constructed as described
above allows the image quality to be improved and may
be manufactured readily without requiring an expensive
manufacturing machine.
[0013] Preferred embodiments of the invention will
now be described, by way of example only, with refer-
ence to the accompanying diagrammatic figures, in
which:

FIG. 1 is a side view of a display unit according to
the present invention;
FIG. 2 is a detailed section view of an adhesive por-
tion of the liquid crystal display and a touch switch
of FIG. 1;
FIG. 3 is a flowchart for explaining a method for
manufacturing the display unit of the present inven-
tion;
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FIGS. 4A to 4D are views showing stages in the
method of manufacturing the display unit of the
present invention according to the flow chart of FIG.
3;
FIG. 5 is a section view of a special pen for use in
an electronic device of the present invention; and
FIG. 6 is a section view of a prior art display unit.

[0014] Adhesive having an equal refractive index with
that of a touch switch and a material of substrate of a
liquid crystal display is filled between at least the whole
input area of the touch switch and the liquid crystal dis-
play in a display unit having the transparent touch
switch. Thereby, because the refractive indices of the
touch switch, adhesive layer and liquid crystal display
become equal and no light refract among each layer,
reflection of light between the touch switch and the liquid
crystal display is almost eliminated, thus increasing the
image quality of the liquid crystal display.
[0015] Preferred embodiments of the present inven-
tion will be explained below with reference to the draw-
ings.

[First Embodiment]

[0016] FIG. 1 is a schematic side view showing a first
embodiment of the inventive display unit. In the display
unit of the present embodiment, a liquid crystal layer is
formed and held between two glass transparent sub-
strates 1a and 1b of 0.7 mm and a polarising plate 2a
and a polarising plate 2b attached with a reflecting plate
are pasted to the transparent substrates, respectively,
to form a liquid crystal display 12. Further, a driver IC 3
for driving the liquid crystal is mounted at the terminal
section of the transparent substrates. A touch switch 4
of analog resistance film type using 0.7 mm of glass and
film is adhered on the display side of the liquid crystal
display by clear adhesive 5. The clear adhesive is filled
at least on the whole back of the input area of the touch
switch. Here, if clear adhesive having a refractive index
of 1.47 to 1.57 after hardening is used, the reflection
between the touch switch and the liquid crystal display
is almost eliminated and the image quality of the display
unit is improved because it is almost equal to the refrac-
tive index of the glass substrate of 1.52.
[0017] It is also most preferable to use clear adhesive
whose refractive index after hardening is equal to the
refractive index of glass of 1.52. That is, because the
refractive index of the glass to which the touch switch is
adhered and that of the adhesive after hardening are
equal, the reflection between the touch switch and the
liquid crystal display is eliminated and the image quality
is improved considerably.
[0018] The touch switch used here is not confined on-
ly to that of the analog resistance film type, and other
types of touch switch such as a resistance film digital
type or ultrasound type may be used.

[Second Embodiment]

[0019] FIG. 2 shows a second embodiment of the in-
ventive display unit. The basic structure thereof is the
same with the first embodiment. Because the clear ad-
hesive 5 for adhering the touch switch with the liquid
crystal display has about 5 % of hardening shrinkage
factor, there is a possibility that the touch switch and the
liquid crystal display may warp and cause an uneven-
ness on the display screen when the adhesive is hard-
ened. Then, clear fillers 6 are mixed in the clear adhe-
sive 5 to lower the hardening shrinkage factor to prevent
the warp from occurring.
[0020] The clear fillers of the present embodiment are
true spherical plastic particles whose diameter is 12 mi-
crons and whose refractive index is 1.47 to 1.57. That
is, it is preferable to use clear fillers having a refractive
index close to the refractive index of the adhesive after
hardening.
[0021] The percentage of the fillers mixed in the ad-
hesive is set at 2 wt %. When they are mixed more than
that, the adhesive layer becomes cloudy, thus degrad-
ing the image quality. However, it is possible to mix more
when the refractive index of the fillers and the adhesive
are almost same (e.g. 1.52) because the cloudiness of
the adhesive layer is reduced.

[Third Embodiment]

[0022] FIG. 3 is a flowchart showing a method for
manufacturing the display unit having the touch panel
of the present invention, while FIGS. 4A to 4D show
steps of the manufacturing method. First, the transpar-
ent touch switch 4 is flipped back and the clear adhesive
5 is applied at the centre of the back of the transparent
touch switch 4, as shown in FIG. 4A. Degassed clear
adhesive may be used as necessary. This clear adhe-
sive 5 is ultraviolet hardening clear adhesive, for exam-
ple, and about 0.7 g is applied in the case where the
liquid crystal display is about 6 inch.
[0023] Next, the transparent touch switch 4 is inverted
and registered with the liquid crystal display 12, as
shown in FIG. 4B. In this inverted position the clear ad-
hesive 5 is pulled away from the touch switch 4 by grav-
ity to form a drip 11. Then, the transparent touch switch
4 is laminated with the registered liquid crystal display
12 by slowly moving the touch switch 4 and the liquid
crystal display 12 towards one another so that the drip
11 produced in the adhesive 5 applied to the transparent
touch switch 4 contacts the centre of the liquid crystal
display 12, as shown in FIG. 4C. Then, the touch switch
4 and the liquid crystal display 12 are slowly moved clos-
er together so that the contact area between the adhe-
sive 5 and the liquid crystal display 12 expands from the
initial contact point and the adhesive 5 flows to fill more
of the gap between touch switch 4 and the liquid crystal
display 12. Then, they are left so that the adhesive 5
flows slowly between the transparent touch switch 4 and
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the liquid crystal display 12 as shown in FIG. 4D. They
are left for about 30 to 60 minutes until the adhesive 5
fills the gap between them. The viscosity of the adhesive
is preferably within a range of 1000 to 6000 cp. in order
to allow it to flow to fill the gap when left. After confirming
that the adhesive has filled the gap, ultraviolet radiation
is irradiated uniformly from the top to harden it. Through
the above-mentioned process, the thickness of the ad-
hesive layer turns out to be 0.1 to 0.2 mm which is thin-
ner than the prior art layer by 0.4 to 0.8 mm.
[0024] It is important that the touch switch 4 and liquid
crystal display 12 are slowly moved together. If they are
quickly moved together, the contact surface between
the adhesive 5 and the liquid crystal display 12 will be-
come bumpy and bubbles of air will be trapped between
the touch switch 4 and liquid crystal display 12, damag-
ing the image quality of the liquid crystal display 12.
[0025] When the viscosity of the adhesive is high, e.
g. 10000 cp., it will not expand between the touch switch
and the display unit and will not fill the gap. However,
because the viscosity of the adhesive drops by heating
it, the adhesive may fill the gap even if it has a viscosity
of about 20000 cp. if it is left while heating it after the
lamination.
[0026] The adhesive is not limited only to the ultravi-
olet hardening type adhesive. That is, it may be even
two-liquid type epoxy adhesive so long as it generates
almost no gas. However, thermal hardening type adhe-
sive having a high viscosity which requires heat treat-
ment cannot be used because hardening advances in
the heating and leaving step.
[0027] The clear adhesive may be applied also to the
side of the liquid crystal display. In this case, when ul-
traviolet radiation is irradiated from the side of the touch
switch which comes to the under side when laminated
by using the ultraviolet hardening type clear adhesive,
the lamination is preferably carried out on a transparent
stage such as quartz glass so that the ultraviolet radia-
tion can be irradiated through the quartz glass after fill-
ing the gap with the clear adhesive without the device
having to be moved.

[Fourth Embodiment]

[0028] FIG. 4 shows an embodiment of an electronic
device having the inventive display unit attached with
the touch switch. Unevenness of display which is other-
wise caused on the liquid crystal screen in inputting on
the touch switch surface by a pen is prevented by using
a special pen.
[0029] That is, when a force of about 200 to 300 g or
more is applied to the touch switch by the edge or nib
of the pen in the electronic device for inputting on the
display unit in which the transparent touch switch is ad-
hered on the liquid crystal display by using the pen or
the like, there is a possibility that the uneven display oc-
curs on the screen of the liquid crystal display by the
force which acts via the adhesive. Then, a pen having

a mechanism for absorbing the force of 200 g or more
which causes the uneven display, i.e. a mechanism by
which no force of 200 g or more is applied to the touch
switch, is used.
[0030] That is, the special pen 7 has a structure in
which a spring 9, or other resilient means, which con-
tracts with force of 200 g or more supports the nib or
point 8 of the pen. Because no force of 200 g or more
is applied to the liquid crystal display by this pen, it is
possible to input by the pen without damaging the image
quality of the liquid crystal display. The structure of the
pen is not confined specifically only to that described.
[0031] Further, because operating force of the touch
switch of the analog resistance film type is 15 to 100 g,
an electronic device which causes no trouble in the op-
eration of the switches and which does not damage the
image quality of the liquid crystal display may be real-
ised by constructing such that no force of 100 g or more
is applied to the touch switch by using a special pen hav-
ing a structure in which a spring or other resilient means
which contracts with force of 100 g or more is used.
[0032] Accordingly, the present invention allows the
image quality of the display unit equipped with the trans-
parent touch switch to be improved and the display unit
to be thinned as described above. Further, the whole
strength is enhanced by adhering face-to-face. Still
more, the display unit may be provided at low cost be-
cause no investment in an expensive production facility
is required.
[0033] Thus, the invention provides a display unit hav-
ing a transparent touch switch and a liquid crystal dis-
play, characterised in that said touch switch is adhered
with said liquid crystal display by filling clear adhesive
between the display surface of said liquid crystal display
and the back of an input area of said touch switch.
[0034] Further, the invention provides a method for
manufacturing a display unit, comprising the steps of:

applying clear adhesive at least either on the back
of a transparent touch switch or the display surface
of a liquid crystal display;
registering said transparent touch switch with said
liquid crystal display to laminate them; and
filling said clear adhesive by flowing it at least on
the whole surface of the input area between said
liquid crystal display and said transparent touch
switch.

[0035] Finally, the invention provides an electronic de-
vice, having:

a display unit in which a transparent touch switch is
adhered face-to-face at least at its input area; and
an input pen having a mechanism for absorbing
force applied to said touch switch.

[0036] The aforegoing description has been given by
way of example only and it will be appreciated by a per-
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son skilled in the art that modifications can be made
without departing from the scope of the present inven-
tion.

Claims

1. A method for manufacturing a display unit compris-
ing the steps of:

applying clear adhesive (5) to at least either the
back of a transparent touch switch (4) or the
display surface (2a) of a liquid crystal display
(12) characterised by:

registering said transparent touch switch
with said liquid crystal display to laminate
them thereby providing a contact area of
the adhesive (5) between the transparent
touch switch (4) and the display surface
(2a), moving the transparent touch switch
(4) and the display surface (2a) towards
one another to expand the contact area,
and allowing said clear adhesive to flow to
fill a space between said display surface
and said transparent touch switch at least
on the whole surface of the input area of
said touch switch.

2. A method as claimed in claim 1 characterised in
that:

said transparent touch switch and said liquid
crystal display are left so that the clear adhe-
sive flows to fill the space between said display
surface and said transparent touch switch at
least on the whole surface of the input area of
said touch switch.

3. A method as claimed in claim 1 or 2 characterised
in that the clear adhesive is selected to comprise
clear fillers (6).

4. A method as claimed in claim 3 characterised in
that the clear fillers (6) are arranged to comprise up
to about 2% by weight of the adhesive (5).

5. A method as claimed in claim 3 or 4 characterised
by providing the clear fillers (6) as plastic particles
having a diameter of 12 microns and a refractive
index of 1.47 to 1.57.

6. A method as claimed in any one of claims 1 to 5
characterised in that the adhesive is arranged to
have a viscosity in the range of 1000 to 6000 cp.
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