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ELECTRONIC APPARATUS WITH A DISPLAY

TECHNICAL FIELD

The present application relates generally to an electronic apparatus comprising a
display.

BACKGROUND

Display is one of the most expensive components in many electronic devices,
such as mobile phones, MP3 players and cameras. One of the key factors in low

end market is low cost structure, i.e. the aim is to reduce component costs.

SUMMARY

Various aspects of examples of the invention are set out in the claims.

According to a first aspect of the invention there is provided an apparatus,
comprising:

a base element comprising wiring for one or more electronic components and a
film of blocking material,

a display element comprising a transparent layer and electrodes configured to emit
light through the transparent layer,

wherein the display element faces the film of blocking material of the base
element, and

wherein the film of blocking material of the base element is configured to provide
an encapsulation structure for the display element.

According to a second aspect of the invention there is provided a method,
comprising:
providing a base element comprising wiring for one or more electronic components

and a film of blocking material,
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placing a display element on top of the base element so that the display element
faces the film of blocking material of the base element, the display element
comprising a transparent layer and electrodes configured to emit light through the
transparent layer,

wherein the film of blocking material of the base element provides an
encapsulation structure for the display element.

Different non-binding example aspects and embodiments of the present invention
have been illustrated in the foregoing. The above embodiments are used merely to
explain selected aspects or steps that may be utilized in implementations of the
present invention. Some embodiments may be presented only with reference to
certain example aspects of the invention. It should be appreciated that
corresponding embodiments may apply to other example aspects as well. Any

appropriate combinations of the embodiments may be formed.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of example embodiments of the present
invention, reference is now made to the following descriptions taken in connection

with the accompanying drawings in which:

Fig. 1 shows an apparatus according to an embodiment of the invention;

Fig. 2A  shows a partial cross sectional view of an apparatus according to an
embodiment of the invention;

Fig. 2B shows a partial cross sectional view of a base element according to an
embodiment of the invention;

Fig. 3 shows a top view of an apparatus according to an embodiment of the
invention;

Fig. 4A  shows a rough flow diagram showing a method in accordance with an
example embodiment of the invention; and

Fig. 4B  shows a rough flow diagram showing a method in accordance with

another example embodiment of the invention.



10

15

20

25

30

WO 2012/146820 PCT/FI12011/050370

DETAILED DESCRIPTION

Example embodiments of the present invention and their potential advantages are
understood by referring to Figs. 1 through 4 of the drawings. In the following

description, like numbers denote like elements.

In an example embodiment of the invention a base element such as a printed
circuit board of an electronic apparatus is configured to provide an encapsulation
structure for a display element such as an organic light emitting diode (OLED)
display element or more specifically a bottom emission OLED display element. In
this way no separate components are needed for encapsulation of the display

element.

A printed circuit board usually comprises one or more metal film layers, which are
etched to provide desired wiring in the board. In an embodiment of the invention
the metal film that is readily part of the circuit board is used for providing
encapsulation of a display element. In the etching process the metal film is not

etched away from certain area where the display element will be placed.

In an example embodiment of the invention there is provided an apparatus that
comprises a base element, such as a printed circuit board or a printed wiring
board, that comprises wiring for one or more electronic components and a film of
blocking material. Additionally there is a display element comprising a transparent
layer and electrodes configured to emit light through the transparent layer. The
display element is placed on top of the film of blocking material. That is, the
display element faces the film of blocking material. The film of blocking material of
the base element is configured to provide encapsulation structure for the

transparent layer of the display element.

In an example embodiment the apparatus further comprises a display driver
component and the base element comprises a cavity configured to receive the

display driver component.
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In another example embodiment the apparatus further comprises a display driver
component and the base element comprises an aperture or a hole configured to

receive the display driver component.

In an example embodiment the display element is a bottom emission organic light

emitting diode display element.

In an example embodiment the transparent layer of the display element comprises
a first surface and a second surface, and the electrodes of the display element
reside on a first surface of the transparent layer and are configured to emit light
towards the second surface of the transparent layer. The first surface may be a
bottom surface of the transparent layer and the second surface may be a top

surface of the transparent layer.

In an example embodiment the apparatus further comprises a ring of sealing
material that seals the base element and the film of blocking material to the

transparent layer of the display element.

In an example embodiment the transparent layer is made of glass.

In an example embodiment the transparent layer is made of plastic or some

suitable polymer structure.

In an example embodiment the blocking film is a metal film.

Figure 1 shows an apparatus according to an embodiment of the invention. The
apparatus comprises a base element 101, which may be for example a printed
circuit board (PCB). The base element can be called a printed wiring board (PWB),
an etched wiring board, or a printed circuit assembly (PCA). In an example
embodiment the base element 101 comprises electronic circuits. The electronic
circuits can be for example baseband circuits (especially in telecommunication
devices) or other circuits. Additionally the apparatus comprises a display element
102, a battery 103, and a plurality of keys 104. It must be noted that this only one
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example configuration and for example the battery 103 and the keys 104 are not
mandatory. Instead of plurality of keys there may be only one key or no keys at all.
Figure 2A shows a partial cross sectional view of an apparatus according to an
embodiment of the invention. The apparatus may be the apparatus of Figure 1.

The apparatus comprises a base element 101 and a display element 102. The
display element 102 is a bottom emission OLED (organic light emitting diode)
display comprising a glass layer 205 and a plurality of transparent or
semitransparent electrodes 206 in the bottom of the glass layer 206. The
electrodes 206 are configured to emit light through the glass layer 206. The
electrodes 206 may be for example thin film transistors (TFT) and there may a
TFT for each pixel of the display element 102. It must be noted that instead of
glass also some other transparent material, such as plastic or some suitable
polymer structure, may be used in the display element 102. The display element
102 may be an active or passive matrix display.

Additionally the apparatus comprises a display driver component 207 and the base
element 101 comprises a hole or an aperture 208 configured to receive the
display driver component 207. The display driver component 207 is operatively
coupled to the display element 102 through connections 209. Connections 210
connect the glass layer 205 (e.g. a display interface on top of the glass layer) to
the base element 101. The connections 209 and 210 may be metal bumps or
anisotropic conductive film (ACF) connections or other applicable connections.

In an example embodiment there is a cavity configured to receive the display

driver component 207 instead of the hole 208.

Still further the base element 101 comprises a metal film 211 under the display
element 102. The display element 102 is sealed to the metal film 211 with a
sealing material 212. The structure comprises also a desiccant 213 placed
between the metal film 211 and the display element 102. The desiccant 213 is
configured for removal of moisture, oxygen and/or other harmful gases. One
purpose of the sealing 212 is to make room for the desiccant 213. It must be noted
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that it is not mandatory to have the desiccant 213.

The metal film 211 of the base element 101 forms an encapsulation structure for
the display element 102. For a bottom emission OLED display such encapsulation
structure can be placed on the non-viewing side of the display, i.e. on the back or
bottom side of the display.

In an example embodiment a layer of some other well blocking material is used
instead of the metal film 211. .

Figure 2B shows a partial cross sectional view of a base element 101 according to
an embodiment of the invention. The base element 101 may be part of the
apparatus of Figure 1 or Figure 2A.

The base element comprises a metal film 211 and wiring 215. The metal film has
been etched away from areas 216 to form the desired wiring 215.

Figure 3 shows a top view of an apparatus according to an embodiment of the
invention. The apparatus may be the apparatus of Figure 1. The apparatus
comprises a base element 101 and a display element 102 on top of the base
element 101. Additionally the apparatus comprises a hole or cavity 308 (shown
with dashed line) in the base element 101 under the display element 102. In an
example embodiment, the cavity 308 is configured to receive a display driver
component of the display element 102.

Figure 4A shows a rough flow diagram showing a method in accordance with an

example embodiment of the invention.

In phase 401, a circuit board that includes an area of metal film or some other
blocking material is provided. In phase 402, a display element such as an OLED
display element is provided. In phase 403, the display element is placed on top of
the metal film of the circuit board. In phase 404, the metal film is sealed to the
display element to provide encapsulation structure for the display. The sealing
may be done using suitable sealing material.
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In phase 405, electrical connections are formed between the circuit board and the
display element. In an example embodiment, the electrical connections are formed
concurrently with the sealing in phase 404. In an example embodiment, the
electrical connections are formed using metal bumps. In another example
embodiment the connections are formed using anisotropic conductive film (ACF)

connections.

Figure 4B shows a rough flow diagram showing a method in accordance with

another example embodiment of the invention.

In phase 401, a circuit board that includes an area of metal film or some other
blocking material is provided. Additionally, the circuit board includes a cavity or a
hole for receiving a display driver component. In phase 402, a display element
such as an OLED display element is provided. The display element comprises a
display driver component. In phase 403, the display element is placed on top of
the metal film so that the display driver component is fitted into the cavity/hole of
the circuit board. In phase 404, the metal film is sealed to the display element to
provide encapsulation structure for the display. The sealing may be done using

suitable sealing material.

In phase 405, electrical connections are formed between the circuit board and the
display element. In an example embodiment, the electrical connections are formed
concurrently with the sealing in phase 404. In an example embodiment, the
electrical connections are formed using metal bumps. In another example
embodiment the connections are formed using anisotropic conductive film (ACF)

connections.

Herein it must be noted that it is not mandatory to perform all phases shown in
Figures 4A and 4B.

In this way, one may produce for example the apparatuses of Figures 1-3. It must
be noted that the method shown in Figures 4A and 4B may include further steps
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that are not currently shown for the sake of clarity and conciseness.

Without in any way limiting the scope, interpretation, or application of the claims
appearing below, certain technical effects of one or more of the example
embodiments disclosed herein are listed in the following: A technical effect is low
cost structure. Display is one of the most expensive parts in many electronic
device. In various embodiment of the invention mechanical structures of an
electronic device are used as mechanical parts needed for a display structure,
whereby it is possible to save space and cost.

The feature that electrical connections between the display element and the circuit
board are formed concurrently with attaching the display element to the circuit
board provides the technical effect that no separate display flex is needed for
connecting the display element to the circuits of the circuit board. Another
technical effect is that no separate OLED encapsulation is needed since the
mechanical structures already present in the base element are used to provide the
encapsulation. Another technical effect is thin overall structure. In an example
embodiment display element's thickness is about 0.4mm plus the thickness of a
possibly needed polarizer component. A polarizer component can be used for
example with a Nokia Clear Black Display.

Various embodiments have been presented. It should be appreciated that in this
document, words comprise, include and contain are each used as open-ended

expressions with no intended exclusivity.

The foregoing description has provided by way of non-limiting examples of
particular implementations and embodiments of the invention a full and informative
description of the best mode presently contemplated by the inventors for carrying
out the invention. It is however clear to a person skilled in the art that the invention
is not restricted to details of the embodiments presented above, but that it can be
implemented in other embodiments using equivalent means or in different
combinations of embodiments without deviating from the characteristics of the

invention.
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If desired, the different functions discussed herein may be performed in a different
order and/or concurrently with each other. Furthermore, if desired, one or more of

the above-described functions may be optional.

Furthermore, some of the features of the above-disclosed embodiments of this
invention may be used to advantage without the corresponding use of other
features. As such, the foregoing description shall be considered as merely
illustrative of the principles of the present invention, and not in limitation thereof.
Hence, the scope of the invention is only restricted by the appended patent claims.
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Claims:

1.

An apparatus, comprising:

a base element comprising wiring for one or more electronic components
and a film of blocking material,

a display element comprising a transparent layer and electrodes configured
to emit light through the transparent layer,

wherein the display element faces the film of blocking material of the base
element, and

wherein the film of blocking material of the base element is configured to
provide an encapsulation structure for the display element.

. The apparatus of claim 1, wherein the apparatus further comprises a display

driver component and the base element comprises a cavity configured to
receive the display driver component.

The apparatus of claim 1, wherein the apparatus further comprises a display
driver component and the base element comprises an aperture configured to
receive the display driver component.

. The apparatus of any one of claims 1-3, wherein the base element is a printed

circuit board.

The apparatus of any one of claims 1-4, wherein the display element is a
bottom emission organic light emitting diode display element.

The apparatus of any one of claims 1-5, wherein the transparent layer
comprises a first surface and a second surface, and wherein the electrodes
reside on a first surface of the transparent layer and are configured to emit light

towards the second surface of the transparent layer.

The apparatus of any one of claims 1-6, further comprising a ring of sealing
material that seals the film of blocking material of the base element to the
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transparent layer of the display element.

8. The apparatus of any one of claims 1-7, wherein the film of blocking material is

a metal film.

9. The apparatus of any one of claims 1-8, wherein the transparent layer is made
of glass.

10.The apparatus of any one of claims 1-8, wherein the transparent layer is made
of plastic.

11.A method, comprising:

providing a base element comprising wiring for one or more electronic
components and a film of blocking material,

placing a display element on top of the base element so that the display
element faces the film of blocking material of the base element, the display
element comprising a transparent layer and electrodes configured to emit light
through the transparent layer,

wherein the film of blocking material of the base element provides an
encapsulation structure for the display element.

12.The method of claim 11, further comprising
sealing the transparent layer of the display element to the film of blocking
material of the base element.

13.The method of claim 12, further comprising
forming electrical connections between the display element and the wiring
of the base element concurrently with the sealing.

14.The method of any one of claims 11-13, further comprising
fitting a display driver component of the display element into a cavity of the

base element.
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