(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

(10) International Publication Number

WO 2013/177775 Al

5 December 2013 (05.12.2013) WIPO | PCT
(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
HOIH 13/83 (2006.01) GOG6F 3/02 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,
. . HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(21) International Application Number: KZ LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,
PCT/CN2012/076331 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,
(22) International Filing Date: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,
31 May 2012 (31.05.2012) SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(25) Filing Language: English
) (84) Designated States (uniess otherwise indicated, for every
(26) Publication Language: English kind of regional protection available). ARIPO (BW, GH,
(71) Applicant (for all designated States except US): NOKIA GM, KE, LR, LS, MW’ MZ, NA, RW, SD, SL, SZ, TZ,
CORPORATION [FIFIJ; Keilalahdentie 4, F1-02150 Es- UG, ZM, ZW), Furasian (AM, AZ, BY, KG, RZ, RU, TJ,
poo (FI). TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
(72) Inventor; and MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
(75) Inventor/Applicant (for US only): PUN, Hingwing TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
[CN/CN]; Flat 16D, Block 3, Jubilee Garden, Shatin, Hong ML, MR, NE, SN, TD, TG).
Kong (CN).
Declarations under Rule 4.17:
(74) Agent: KING & WOOD MALLESONS; 20th Floor, East . . .
Tower, World Financial Center, No. 1 Dongsanhuan Zhon- —  of inventorship (Rule 4.17(iv))
glu, Chaoyang District, Beijing 100020 (CN). Published:
(81) Designated States (unless otherwise indicated, for every —  with international search report (Art. 21(3))

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: APPARATUS AND METHOD FOR USE IN DIFFERENT AMBIENT LIGHTING CONDITIONS

. 1o
6
£ :
NS 4L 4
4 AT RSN \jr i
\,/ / d NEARL
e (I A N A Fey |

wo 2013/177775 A1 [N 0000000 OO0 O

(57) Abstract: An apparatus comprises: an artificial visible light source (8); a layer of photochromic material (2) overlying the artifi-
cial light source (8); a layer of opaque material (4) overlying the layer of photochromic material; and one or more apertures (6)
through the layer of opaque material (4). The apparatus and a method providing the apparatus are used in different ambient lighting
conditions.
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APPARATUS AND METHOD FOR USE IN DIFFERENT AMBIENT
LIGHTING CONDITIONS

TECHNOLOGICAL FIELD

Embodiments of the present invention relate to an apparatus for use in

different ambient lighting conditions.

BACKGROUND

An apparatus that is usable in certain ambient lighting conditions may not be

easily usable in other ambient lighting conditions.

Examples of different ambient lighting conditions may, for example, include

low lighting/darkness, strong sunlight, and artificial lighting.

BRIEF SUMMARY

According to various, but not necessarily all, embodiments of the invention
there is provided an apparatus comprising: an artificial visible light source;

a layer of photochromic material overlying the artificial light source;

a layer of opaque material overlying the layer of photochromic material; and

one or more apertures through the layer of opaque material.

According to various, but not necessarily all, embodiments of the invention
there is provided a method comprising: providing an artificial visible light
source; providing a layer of photochromic material as a filter for the artificial
light produced by the artificial light source; and providing a layer of opague
material, with one or more apertures through the layer of opaque material, as

a mask for the filtered artificial light.
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BRIEF DESCRIPTION

For a better understanding of various examples of embodiments of the
present invention reference will now be made by way of example only to the

accompanying drawings in which;

Fig 1 illustrates example of an apparatus that presents information to a user
differently in different ambient lighting conditions;

Fig 2A illustrates an example of an apparatus when the apparatus receives
natural sunlight or ultraviolet light and information is presented by a contrast
between photochromic material that is visible through aperture(s) in an
opaque layer and the opaque layer;

Fig 2B illustrates an example of the apparatus, illustrated in Fig 2A, when the
apparatus does not receive natural sunlight or ultraviolet light and information
is presenied by a contrast between backlit photochromic material that is
visible through aperture(s) in the opaque layer and the opaque layer;

Fig 3 illustrates another example of an apparatus that presents information to
a user differently in different ambient lighting conditions;

Fig 4 illustrates an example of a device comprising one or more apparatuses;
Fig 5A illustrates photochromic material in the presence of ultraviolet light
acting as a filter absorbing ambient visible light received via aperture(s) in the
opague layer; and

Fig 6B illustrates photochromic material in the absence of ultraviolet light
acting as a fiiter transmitting visible light generated by an underlying artificial

visible light source.

DETAILED DESCRIPTION
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source 8; a layer of photochromic material 2 overlying the artificial light source
8; a layer of opaque material 4 overlying the layer of photochromic material 2;

and one or more apertures 6 through the layer of opaque material 4.

Figs 1 and 3 both illustrate examples of an apparatus 10 that presents
information to a user differently in different ambient lighting conditions. The

information may therefore be legible in different ambient lighting conditions.

The apparatus 10 comprises: an artificial visible light source 8; a layer of
photochromic material 2 overlying the artificial light source 8; a layer of
opaque material 4 overlying the layer of photochromic material 2; and one or

more apertures 6 through the layer of opaque material 4.

When the apparatus 10 receives ambient natural sunlight 13 or ultraviolet
light, as illustrated in Fig 2A, information 5 is presented by a contrast between
photochromic material 2 that is visible through one or more apertures 6 and a
layer of opaque material 4 through which the one or more apertures 6 are

made.

For example, as illustrated in Fig 5A, the photochromic material 2 in the
presence of ultraviolet light may act as a filter absorbing ambient visible light
13 received via aperture(s) 6 in the opaque material 4 giving the photochromic

material a dark appearance or a black color.

The layer of opaque material 4 reflects at least some of the ambient visible
light 13. The layer of opaque material 4 may be colored to contrast with the
dark/black material 2. It may, for example, be colored white. The layer of
opaque material 4, with the aperture(s) 6, forms a mask through which the

dark photochromic material 2 can be seen. The apertures 6 in the mask are

3
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photochromic material 2 through the mask aperture(s) 6.

When the apparatus 10 receives ambient artificial visible light 11 without
ultraviolet light or receives no light, as illustrated in Fig 2B, information 5 is
presented by backlighting the photochromic material 2 through the one or

more apertures 6 in the layer of opaque material 4.

For example, as illustrated in Fig 5B, the photochromic material 2 in the
absence of ultraviolet light (or sufficient ultraviolet light) may filter visible light
11 generated by an artificial visible light source 8. It may, for example, be
transparent or translucent to visible light 11 generated by an artificial visible

light source 8.

The layer of opaque material 4 may be colored to contrast with the filtered
visible light 11. It may, for example, be colored white. The layer of opaque
material 4, with the aperture(s) 6, therefore forms a mask through which the
visible light 11 generated by an artificial visible light source 8 can be seen.
The apertures 6 in the mask are designed to convey information 5 by
selectively presenting the visible light 11 generated by the artificial visible light

source 8 through the mask aperture(s).

The photochromic material 2 changes state in the presence of ultraviolet light.
The change is reversible. The photochromic material 2 returns to its original

state when the ultraviolet light is no longer present.

In the absence of (sufficient) ultraviolet light, the photochromic material 2 is
transparent or translucent (Fig 2B, 5B). Light produced by an artificial visible
light source 8 that does not contain any or sufficient ultraviolet light can

therefore pass through the photochromic material 2.

4
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In the presence of (sufficient) ultraviolet light, the photochromic material 2 is

opaque (Fig 2A, 5A) and absorbs ambient visible light.

Thus the photochromic material 2 when exposed to only artificial light 11, for
example, as produced by the artificial light source 8 is transiucent to the
artificial light 11. Whereas when the photochromic material 2 is exposed to

natural sunlight it absorbs the natural sunlight appearing dark.

Referring back to Fig 1, this example of the apparatus 10 comprises an
artificial visible light source 8 underlying a layer of photochromic material 2.
The light source 8 does not produce ultraviolet light. A layer of paint 14 covers
at least partially an upper surface of the photochromic layer 2. The paint layer
14 provides an additional filter for the visible light 11 when it passes through
the photochromic layer 2, the paint layer 14 and the aperture(s) 6 (Figs 2B
and 5B).

A layer of opaque material 4 overlies the paint layer 14. There are one or
more apertures 6 through the layer of opaque material 4. The layer of opaque
material 4, and the aperture(s) 6, are in this example covered by a transparent

overcoat 12, however, in other examples there may be no overcoat present.

The paint layer 14 is positioned between and in contact with the layer of
opaque material 4 and the layer of photochromic material 2. The paint layer
14 may be semi-transparent white or any other suitable color. It is positioned
to be back-lit by the artificial visible light source 8. In other examples there

may be no paint layer.

Referring back to Fig 3, this example of the apparatus 10 comprises an

artificial visible light source 8 underlying a substrate 16 that supports on an

5



20

25

30

WO 2013/177775 PCT/CN2012/076331

upper surface a layer of photochromic material 2. The light source 8 does not

produce ultraviolet light.

The photochromic layer 2 is a paint layer. It is colored to provide additional
filtering for the visible light 11 when it passes through the photochromic layer

2 and the aperture(s) 6 (Figs 2B and 5B).

A layer of opaque material 4 overlies the photochromic paint layer 2. There
are one or more apertures 6 through the layer of opaque material 4. The layer
of opaque material 4, and the aperture(s) 6, are covered by a transparent

overcoat 6. In other examples there may be no overcoat.

The photochromic paint layer 2 is positioned between and in contact with the
layer of opaque material 4 and the supporting substrate 16. The photochromic
paint layer 2, when not exposed to ultraviolet light, may be semi-transparent
white in the artificial visible light 11. It is positioned to be back-lit by the

artificial visible light source 8.

It will be appreciated from the foregoing description of Figs 1, 2A, 2B, 3, 5A
and 5B, that the apparatus 10 may be produced using a method of
manufacture comprising: providing an artificial visible light source 8; providing
a layer of photochromic material 2 as a filter for the artificial visible light 11
produced by the artificial light source 8; and providing a layer of opaque
material 4, with one or more apertures 6 through the layer of opaque material

4, as a mask for the filtered artificial visible light 11.

Fig 4 illustrates an example of a device 20 comprising one or more
apparatuses 10. In this example, the device 20 is an electronic device with a

user output 22 {e.g. a display) and a user input 26 {e.g. a key 24 or keys 24)}.
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5 presented by the apparatus 10 may indicate a function of the key 24.

The artificial light source 8 may be a light emitting diode (or similar emissive

device) or a light guide (or similar passive device).

The presentation of the information 5 changes in different ambient lighting

conditions.

When the device 20 is exposed to sunlight, for example, the photochromic
material 2 of the apparatus 10 changes state and absorbs at least some of the

ambient sunlight making the aperture(s) 6 appear dark.

When the device 20 is not exposed fo sunlight, for example, the photochromic
material 2 of the apparatus 10 enables artificial light 11 from the artificial light

source 8 to be transmitted through the aperture(s) 6.

The device 20 may, for example, be a mobile electronic device. It may, for
example, be a hand-portable electronic device that is sized to be held in a
palm of an adult human hand and to fit into an inside breast jacket pocket.
The device 20 may, for example, operate as one or more of a mobile cellular
telephone, a personal media player, a navigation device, a camera device, a
recording device, a data storage device, a personal digital assistant, a mobile

computer etc.

Reference is made in this application to photochromic material 2. Known
examples of photochromic material exist and are used, for example, in the
production of light-reactive eyeglasses. Suitable examples of photochromic

material 2 includes, but is not limited to, microcrystalline silver halides (e.g.
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naphthopyrans).

Although embodiments of the present invention have been described in the
preceding paragraphs with reference to various examples, it should be
appreciated that modifications to the examples given can be made without

departing from the scope of the invention as claimed.

Features described in the preceding description may be used in combinations

other than the combinations explicitly described.

Although functions have been described with reference to certain features,
those functions may be performable by other features whether described or

not.

Although features have been described with reference to certain
embodiments, those features may also be present in other embodiments

whether described or not.

Whilst endeavoring in the foregoing specification to draw attention to those
features of the invention believed to be of particular importance it should be
understood that the Applicant claims protection in respect of any patentable
feature or combination of features hereinbefore referred to and/or shown in

the drawings whether or not particular emphasis has been placed thereon.
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WHAT IS CLAIMED IS:

1. An apparatus comprising:

an artificial visible light source;

a layer of photochromic material overlying the artificial light source;

a layer of opaque material overlying the layer of photochromic material; and

one or more apertures through the layer of opaque material.

2. An apparatus as claimed in claim 1, wherein the photochromic material

undergoes a reversible change in color while exposed to ultraviolet light.

3. An apparatus as claimed in claim 1 or 2, wherein the photochromic material
is configured such that, when the photochromic material is exposed to only
artificial light produced by the artificial light source, the photochromic material
is translucent to the artificial light, and the photochromic material is configured
such that, when the photochromic material is exposed to natural sunlight, the
photochromic material absorbs the natural sunlight such that the

photochromic material appears dark.

4. An apparatus as claimed in claim 1, 2 or 3, wherein the photochromic

material changes from a transparent state to a black colored state in sunlight.

5. An apparatus as claimed in any preceding claim wherein the layer of

opaque material is colored white.

6. An apparatus as claimed in any preceding claim wherein the layer of

opague material is covered by a transparent overcoat.

7. An apparatus as claimed in any preceding claim comprising a paint layer

between the layer of opaque material and the layer of photochromic material.

9
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8. An apparatus as claimed in claim 7, wherein the paint layer is semi-

transparent white.

9. An apparatus as claimed in claim 7 or 8, wherein the paint layer is back-lit

by the artificial visible light source.

10. An apparatus as claimed in any of claims 1 to 6, wherein the

photochromic material is a paint layer supported by a substrate.

11. An apparatus as claimed in claim 10, the layer of photochromic material

contacts the layer of opaque material.

12. An apparatus as claimed in claim 10 or 11, wherein the paint layer is

semi-transparent white.

13. An apparatus as claimed in claim 10 or 11, wherein the paint layer is

back-lit by the artificial visible light source.

14. A method comprising:

providing an artificial visible light source;

providing a layer of photochromic material as a filter for the artificial light
produced by the artificial light source; and

providing a layer of opaque material, with one or more apertures through the

layer of opaque material, as a mask for the filtered artificial light.

15. A method as claimed in claim 14, wherein the photochromic material

undergoes a reversible change in color while exposed to ultraviolet light.

10
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is configured such that, when the photochromic material is exposed to only
artificial light produced by the artificial light source, the photochromic material
is translucent to the artificial light, and the photochromic material is configured
such that, when the photochromic material is exposed to natural sunlight, the
photochromic material absorbs the natural sunlight such that the

photochromic material appears dark.

17. A method as claimed in claim 14, 15 or 16, wherein the photochromic

material changes from a transparent state to a black colored state in sunlight.

18. A method as claimed in claim 14, 15, 16 or 17, wherein the artificial visible

light source does not produce ultraviolet light.
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