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(57) Abstract: A user interface for receiving input
commands in a mobile terminal includes a display
device (D) for presenting visual information. Arrays of
light sources (131 , 132) and arrays of light detectors
(141 , 142) are arranged along respective first and
second sides of the display device (D). Each array of
light sources (131 , 132) is configured to transmit light
pulses (Aemy, Aemy) over the display device (D), and
each array of light detectors (141 , 142) is configured
to receive a part (Ain, Ainy) of the energy in the trans-
mitted light pulses (Aemy, Aemy). A processing unit
(110) controls the light sources (131 , 132) such that
a respective light pulse (Aemy, Aemy) is repeatedly
transmitted from each source (LX1, ... ,LXn; LY1, ...,
LYm) in the arrays according to a predefined sequence.
However, prior to transmitting the light pulse (Aemy,
Asrriy). an initial measurement value (V1) registered
by at least one detector (Dph) in the at least one array of
light detectors (141 , 142) is recorded. Thus, the initial
measurement value (Vi) represents an ambience light
intensity. Based on the initial measurement value (Vi)
and a secondary measurement value (V,) registered by
at least one light detector (Dph) during emission of light
from the light source (D), the processing unit (110)
determines whether or not a light-obstructive object is
present on the display device (D) between a given light
source (D) in the arrays of light sources (131 , 132)
and at least one light detector (Dyy,) in the at least one
array of light detectors (141 , 142).
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Scanning of a Touch Screen

THE BACKGROUND OF THE INVENTION AND PRIOR ART

The present invention relates generally to solutions for scanning
a touch screen in search of objects positioned on the screen to
indicate input commands. More particularly the invention relates
to an interface arrangement according to the preamble of claim
1, a mobile terminal according to the preamble of claim 9 and a
method of generating input commands according to the pre-
amble of claim 10. The invention also relates to a computer pro-
gram product according to claim 17 and a computer readable
medium according to claim 18.

The current trend in mobile and portable devices is that the de-
vices are made physically smaller and smaller. At the same ti-
me, the devices are provided with more functionality and proces-
sing capacity. Therefore, flexible user interfaces are required to
enable efficient input of commands and data, while allowing pre-
sentation of complex information. To this aim, touch screens and
other types of multi-purpose interface means are highly useful.

US 2004/0263482 discloses a touch screen arrangement for a
mobile telephone. Here, in addition to a display unit, the touch
screen includes a number of light pulse emitting elements and a
number of light receiving elements, which are arranged along
the edges of the display unit. The emitting elements generate
light pulses according to a predetermined sequence, and based
on light energy registered by the receiving elements, it is deter-
mined whether or not a light-obstructive object (e.g. a fingertip) is
present on the display unit. Hence, user-generated commands
can be fed into the telephone.

However, depending on the conditions in which the telephone is
operated the energy level received by the light receiving ele-
ments may vary substantially. For instance, when operated in di-
rect sunlight, the received energy level is typically many factors
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of ten higher than the energy level received when the unit is
operated in a dark or shaded environment.

SUMMARY OF THE INVENTION

The object of the invention is therefore to alleviate the above
problems, and present a reliable and efficient solution for scan-
ning a touch screen optically.

According to the invention, the object is achieved by the inter-
face arrangement as initially described, wherein the processing
unit is adapted to record an initial measurement value registered
by at least one detector in the at least one array of light detectors
prior to transmitting the light pulse. Thus, the initial measurement
value represents an ambience light intensity. The processing unit
is specifically adapted to determine whether or not a light-obst-
ructive object is present on the display device based on the initial
measurement value and a secondary measurement value regis-
tered by at least one light detector during emission of light from
the light source.

The proposed arrangement is advantageous because the light
detection is made relative to the ambience light intensity. There-
fore, the effects of any variations in the surrounding light condi-
tions can be cancelled out.

According to one preferred embodiment of the invention, the dis-
play device has a rectangular outline with four separate sides,
and the at least one second side represents a respective side
opposite to the at least one first side. Hence, each light detector
may expediently register light pulses from one or more light sour-
ces.

According to another preferred embodiment of the invention, the
interface arrangement includes a selection means adapted to
control the at least one array of light sources to emit light from a
given light source during a specified interval. Thereby, the pre-
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defined sequence of light pulses can be effected in a straightfor-
ward manner.

According to yet another preferred embodiment of the invention,
the processing unit is adapted to cause pre-charging of at least
one detector in the at least one array of light detectors in coordi-
nation with the light emitted from the given light source, such
that the pre-charging is initiated at least a threshold time prior to
a start of a specified interval. Namely, this enables registration
of the initial measurement value representing the ambience light
intensity.

According to still another preferred embodiment of the invention,
the interface arrangement includes a digitizing unit, which is
configured to receive measurement values from the at least one
array of light detectors and in response thereto deliver digital
data to the processing unit. Preferably, the processing unit is
further configured to initiate the emission of light from a given
light source no earlier than after that digital data representing the
initial measurement value has been received by the processing
unit. Consequently, it is ensured that the initial measurement va-
lue exclusively represents the ambience light.

According to another preferred embodiment of the invention, the
processing unit is configured to control the at least one array of
light sources such that each light pulse has a duration ex-
ceeding a conversion time of the digitizing unit for producing the
digital data based on the received measurement values. There-
by, good data quality can be guaranteed, and thus also a reli-
able behavior of the proposed interface.

According to a further preferred embodiment of the invention,
the processing unit is configured to cause pre-charging of at
least one detector in the at least one array of light detectors in
coordination with the light emitted from the given light source,
such that the pre-charging is terminated no earlier than a delay
time after expiry of the specified interval during which light is
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emitted from the given light source. The delay time here repre-
sents a conversion time of the digitizing unit for producing the
digital data based on the received measurement values. The
delay time is desirable because it enables detection of a maxi-
mum amount of energy in the emitted light pulse.

According to another aspect of the invention the object is achie-
ved by the terminal described initially, wherein the terminal in-
cludes the interface arrangement of the above-proposed type.

According to yet another aspect of the invention, the object is
achieved by the method described initially, wherein an initial
measurement value is recorded, which has been registered by at
least one detector in the array of light detectors prior to transmit-
ting the light pulse. The initial measurement value thus repre-
sents an ambience light intensity. It is then determined whether
or not a light-obstructive object is present on the display device
based on the initial measurement value and a secondary mea-
surement value registered by at least one light detector during
emission of light from the source. The advantages of this me-
thod, as well as the preferred embodiments thereof, are apparent
from the discussion hereinabove with reference to the proposed

vehicle arrangement.

According to a further aspect of the invention the object is
achieved by a computer program product directly loadable into
the internal memory of a computer, comprising software for con-
trolling the above proposed method when said program is run on
a computer.

According to another aspect of the invention the object is
achieved by a computer readable medium, having a program re-
corded thereon, where the program is to make a computer
control the above proposed method.

Further advantages, advantageous features and applications of
the present invention will be apparent from the following des-
cription and the dependent claims.
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BRIEF DESCRIPTION OF THE DRAWINGS

The present invention is now to be explained more closely by
means of preferred embodiments, which are disclosed as ex-
amples, and with reference to the attached drawings.

Figure 1 shows a block diagram over an interface arrange-
ment according to one embodiment of the inven-
tion;

Figure 2 shows schematic circuit diagrams over a light sour-

ce and a light detector respectively according to
one embodiment of the invention;

Figures 3a-d show diagrams illustrating examples of the timing
relationship between a set of key signals in the cir-
cuit diagrams of Figure 2;

Figure 4 illustrates a mobile terminal including the proposed
interface arrangement; and

Figure 5 shows a flow diagram illustrating the general me-
thod of generating input commands to a mobile ter-
minal according to the invention.

DESCRIPTION OF PREFERRED EMBODIMENTS OF THE
INVENTION

We refer initially to Figure 1, which shows a block diagram over
an interface arrangement for receiving input commands in a mo-
bile terminal according to one embodiment of the invention.

The arrangement includes a display device D, at least one array
of light sources 131 and 132 respectively, at least one array of
light detectors 141 and 142 respectively and a processing unit
110.

The display device D, e.g. including an LCD (Liquid Crystal Dis-
play) screen, is adapted to present visual information to a user.
The arrays of light sources 131 and 132 are arranged along a
respective side of the display device D. Preferably; the display
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device D has a rectangular outline with four separate sides. In
such a case, a first array of light sources 131 may be arranged
along a lowermost side of the display device D, and a second
array of light sources 132 may be arranged along a rightmost
side of the display device D as illustrated in Figure 1. However,
depending on the outline of the display device D and the design
of software which controls the user interface, numerous alter-
native arrangements of the arrays of light sources 131 and 132
are likewise conceivable according to the invention. For example
the light sources may exclusively be arranged along a single side
of the display device D, and be configured to emit light rays at
different angles across the display device D.

The arrays of light detectors 141 and 142 are arranged along a
respective side of the display device D where no light sources
are arranged. Thus, provided that the display device D has a
rectangular outline with four separate sides as illustrated in
Figure 1, a first array of light detectors 141 may be arranged
opposite to the first array of light sources 131, and a second
array of light detectors 142 may be arranged opposite to the se-
cond array of light sources 132. However, technically, the arrays
of light sources and detectors 131, 132, 141 and 142 can be ar-
ranged so that the arrays of light sources 131 and 132 are ins-
tead arranged along adjoining sides, and analogously, the arrays
of light detectors 141 and 142 likewise are arranged along ad-
joining sides of the display device D.

In any case, each array of light sources is configured to transmit
light pulses, here exemplified by Aemx and Aqny, over the display
device D. Moreover, each array of light detectors 141 and 142 is
configured to receive a part Aj,x and A;,y of the energy in the
transmitted light pulses A¢mx and Aeny respectively. Each light
source, in turn, may either be configured to emit light in a relati-
vely narrow lobe, such that its emitted light can be registered by
one detector only, or in a comparatively wide iobe, such that its
emitted light can be registered by two or more detectors.
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The processing unit 110 is adapted to control the arrays of light
sources 131 and 132, such that a respective light pulse A¢.mx and
Aemy is repeatedly transmitted from each source LX1, ..., LXn and
LY1, ..., LYm respectively in the arrays 131 and 132 according to
a predefined sequence. The processing unit 110 is also adapted
to receive information pertaining to light energy registered by the
detectors PX1, ..., PXn; PY1, ..., PYm in the arrays of light detec-
tors 141 and 142. Based thereon, the processing unit 110 is ad-
apted to determine whether or not a light-obstructive object (e.g.
represented by a fingertip) is present on the display device D
between a given light source and at least one light detector in the
arrays of light detectors 141 and 142. Naturally, the numbers n
and m of light sources and light detectors in the arrays 131, 132,
141 and 142 depend on the desired accuracy/resolution at which
a position of the light-obstructive element is to be determined.
Moreover, as touched upon above, the number light sources may
be different from the light detectors. Nevertheless, for a typical
implementation, the numbers n and m normally range from 4 to
20.

Specifically, according to the invention, the processing unit 110 is
adapted to record an initial measurement value V4, which is
registered by at least one detector in the arrays of light detectors
141 and 142 prior to transmitting the light pulse A¢mx and Aemy.
Hence, the initial measurement value V, represents an ambience
light intensity. Then, based on the initial measurement value V,
and a secondary measurement value V, is registered by at least
one light detector during emission of light from the light source,
the processing unit 110 is adapted to determine whether or not a
light-obstructive object is present on the display device D at such
a position that this object intersects a path of the emitted light.
Here, a light-obstructive object may be deemed to be present if
the difference between the initial measurement value V; and the
secondary measurement value V, exceeds a threshold value.

According to one preferred embodiment of the invention, the in-
terface arrangement further includes a digitizing unit 150, which
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is configured to receive measurement values Vx and Vy from the
arrays of light detectors 141 and 142 respectively, and in res-
ponse thereto deliver corresponding digital data Deg to the pro-
cessing unit 110. Thereby, any light intensities registered by the
light detectors may be processed in the unit 110 in a straight-
forward manner.

Preferably, the arrangement also includes a selection means
120 adapted to, on one hand, control the arrays of light sources
131 and 132 to emit light from a given light source during a spe-
cified interval; and on the other hand, control the arrays of light
detectors 141 and 142 to register light energy in one or more de-
tectors during corresponding specified intervals. The selection
means 120 is either a separate unit (as illustrated in Figure 1), or
an integral module of the processing unit 110. In any case, based
on a request signal P4 originated in the processing unit 110, the
selection means 120 is configured to generate a specific control
signal Rx, Ry, PCx or PCy to the arrays of light sources 131 or
132, or the arrays of light detectors 141 or 142 respectively. He-
re, each control signal in a first set of control signals Rx and Ry
is adapted to cause light to be emitted from a particular light
source in a given array of light sources 131 or 132, whereas each
control signal in a second set of control signals PCx and PCy is
adapted to cause registration of light received by a particular
light detector in a given array of light detectors 141 or 142.

It is further preferable if the processing unit 110 includes, or is
associated with, a computer readable medium 111, e.g. a me-
mory module, which stores a program, where the program is ad-
apted to make the processing unit 110 control the proposed ar-
rangement as described above.

Figure 2 shows a schematic circuit diagram over a light source
and a light detector respectively according to one embodiment
of the invention. The right hand circuitry represents one of the
light sources in one of said arrays, say 132, whereas the left
hand circuitry represents one of the light detectors in one of said
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arrays, say 142.

In the embodiment illustrated in Figure 2, a first switch S1 is
configured to pre-charge a photo diode D, in response to a first
control signal PC, e.g. embodied by the above signal PCy from
the selection means 120. Hence, the first control signal PC is
adapted to cause the photo diode Dy, to register an ambient
light intensity. A set of resistors r1, r2 and r3 are arranged to ac-
complish appropriate bias voltages for a second switch S2 and
the photo diode Dg, respectively. The second switch S2 is con-
figured to set the photo diode Dy, in an active state or an idle
state in response to a second control signal SETiqe, €.9. gene-
rated by the processing unit 110 and forwarded via the selection
means 120. Preferably, both the first and second switches S1
and S2 are connected to a supply voltage Vg,p, say 3V.

A third switch S3, is configured to control a fourth switch S4 in
response to a third control signal R, e.g. embodied by the above
signal Ry from the selection means 120. The fourth switch S4, in
turn, is configured to activate a light emitting diode D¢m, such
that light energy Aen is produced. A charge capacitor Cs and a
charging resistor r4 are connected to the light emitting diode D¢,
and arranged to supply the required energy to the light emitting
diode D.,. The charging resistor r4 is further connected to the
supply voltage Vg, say 3V.

Figure 3a shows a diagram illustrating one example of a voltage
V¢ (in a point C downstream of the light emitting diode D¢, in Fi-
gure 2) as a function of time t, Figure 3b shows a diagram illust-
rating one example of a voltage Vp (in a point D upstream of the
light emitting diode D¢, in Figure 2) as a function of time t,
Figure 3c shows a diagram illustrating one example of a voltage
V4 (in a point A upstream of the photo diode Dy, in Figure 2) as
a function of time t, and Figure 3d shows a diagram illustrating
one example of a voltage Vg (in a point B downstream of the

photo diode D, in Figure 2) as a function of time t.
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In this example, we presume that the predefined sequence of
light pulses implemented by the processing unit 110 prescribes
that a light pulse is to be generated by the light source (i.e. the
light emitting diode Den,) during a specified interval TO, and that
this light source shall produce a subsequent light pulse a time
T1 later. The third control signal R causes a voltage dip in V¢
during the interval T0. As a result, the charge capacitor Cs re-
leases its stored energy through the light emitting diode D¢y, and
the diode emits light over the display device towards the photo
diode Dpp.

As can be seen in Figure 3b, during the interval TO, Vp drops
from a maximum value V, due to the drain of electric charges
from the capacitor Cs. Thereafter, the capacitor Cs is recharged
until the time T1 has expired, and the procedure is repeated.

We now refer to Figures 3c and 3d. As mentioned above, an ini-
tial measurement value V, representing the ambience light in-
tensity is registered by the light detector (i.e. the photo diode
D,n) prior to emitting the light pulse from the light emitting diode
Dem). Thus, to this aim, the processing unit 110 controls the
photo diode D, in coordination with the light emitted from the
light emitting diode D.n. Preferably, the processing unit 110 is
configured to cause pre-charging of the photo diode Dy, by
forwarding the first control signal PC to the first switch S1. The
processing unit 110 initiates this pre-charging at least a thres-
hold time T3 prior to the start of the specified interval TO, and
continues the pre-charging during an interval T2.

Moreover, it is preferred that the processing unit 110 is confi-
gured to initiate the emission of light from the light emitting diode
D.m no earlier than after that the processing unit 110 has been
allowed sufficient time to receive digital data Dgg (e.g. via the
above-mentioned digitizing unit 150) representing the initial mea-

surement value V.

T4 after the threshold time T3 must also expire before the speci-
fied interval TO can be initiated.

In practice, this normally means that a period
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Additionally, according to one preferred embodiment of the in-
vention, the processing unit 110 is configured to control the light
detectors in coordination with the light pulses, such that the pre-
charging interval T2 is terminated no earlier than a delay time TD
after expiry of the specified interval TO during which light is emit-
ted from the given light emitting diode D.,. Consequently, the
first and third control signals PC and R respectively have such
timing interrelationship that the pre-charging interval T2 conti-
nues at least a period TD after ending the specified interval TO.
Then, at the end of the delay time TD, the voltage V, is caused to
drop down to a relatively low idle voltage in response to the first
control signal PC. Here, the delay time TD represents a con-
version time of the digitizing unit 150 for producing the digital
data Dgg based on the received measurement value, i.e. a se-
condary measurement value V, registered by the photo diode Dy,
during emission of light A.,, from the light source Dep,.

In order to make sure that the secondary measurement value V,
is registered while the light A, from the light emitting diode Den,
still is being emitted, the processing unit 110 is preferably con-
figured to record digital data Dgg representing this value a time
T5 after the initiating the specified interval TO, where T5 < TO. In
other words, it is advantageous if the processing unit 110 is
configured to control the array of light sources 131 and 132 such
that each light pulse Agm (Or Aemx and Agmy in Figure 1) has a
duration TO exceeding a conversion time of the digitizing unit
150 for producing the digital data Dfg based on the received
measurement values. At the end of the specified interval TO, the
voltage Vg is caused to drop down from a value slightly ex-
ceeding the secondary measurement value V, in response to the
first control signal PC. The voltage Vg levels out at a Vs-value
designating an updated ambient light intensity in respect of a
subsequent light pulse.

Figure 4 illustrates a mobile terminal T, which includes the abo-
ve-described interface arrangement. Hence, the terminal T may
be any type of device which is configured to process digital data
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in response to user-generated commands, and present proces-
sed information on a display device D integrated in the terminal
T. l.e. the terminal may represent a cellular/mobile phone, a wi-
reless telephone, a PDA (Portable Digital Assistant), a portable
game device, or a hybrid unit comprising two or more thereof.

In order to sum up, the general method of generating input com-
mands to a mobile terminal according to the invention will be
described below with reference to the flow diagram in Figure 5.

A first step 510 records at least one initial measurement value,
which is registered by at least one detector in an array of light
detectors arranged along one side of a display device. The initial
measurement value(s) is/are taken to represent(s) an ambience
light intensity.

Subsequently, a step 520 initiates transmission of light over the
display device from at least one light source in an array of light
sources, which is arranged along a side of the display device
different from the side where the array of light detectors is ar-
ranged. Hence, a light pulse starts. A step 530 then records a se-
condary measurement value registered by at least one light de-
tector, i.e. during transmission of light from the at least one light
source. Thereafter, a step 540 terminates the transmission of
light from the at least one source in an array of light sources.
Hence, the light pulse ends.

After that, based on the initial and secondary measurement va-
lues, a step 550 determines whether or not a light-obstructive ob-
ject was present on the display device between the at least one
light source and at least one light detector. Finally, the procedure
loops back to step 510 via a step 560, which causes a predefined
delay. The delay is here adapted to accomplish a desired separa-
tion in time between two consecutive light pulses, such that a
respective light pulse is repeatedly transmitted from each source
according to a predefined sequence.

All of the process steps, as well as any sub-sequence of steps,
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described with reference to the Figure 5 above may be controlled
by means of a programmed computer apparatus. Moreover, al-
though the embodiments of the invention described above with
reference to the drawings comprise computer apparatus and
processes performed in computer apparatus, the invention thus
also extends to computer programs, particularly computer pro-
grams on or in a carrier, adapted for putting the invention into
practice. The program may be in the form of source code; object
code, a code intermediate source and object code such as in
partially compiled form, or in any other form suitable for use in the
implementation of the process according to the invention. The
carrier may be any entity or device capable of carrying the
program. For example, the carrier may comprise a storage
medium, such as a Flash memory, a ROM (Read Only Memory),
for example a CD (Compact Disc) or a semiconductor ROM, an
EPROM (Erasable Programmable Read-Only Memory), an
EEPROM (Electrically Erasable Programmable Read-Only Me-
mory), or a magnetic recording medium, for example a floppy disc
or hard disc. Further, the carrier may be a transmissible carrier
such as an electrical or optical signal which may be conveyed via
electrical or optical cable or by radio or by other means. When the
program is embodied in a signal which may be conveyed directly
by a cable or other device or means, the carrier may be
constituted by such cable or device or means. Alternatively, the
carrier may be an integrated circuit in which the program is
embedded, the integrated circuit being adapted for performing, or
for use in the performance of, the relevant processes.

The term “comprises/comprising” when used in this specification
is taken to specify the presence of stated features, integers,
steps or components. However, the term does not preclude the
pre or addition of one or more additional features, integers,
steps or components or groups thereof.

The invention is not restricted to the described embodiments in
the figures, but may be varied freely within the scope of the
claims.
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Claims

1. An interface arrangement for receiving input commands in a
mobile terminal, comprising:

a display device (D) adapted to present visual information
to a user,

at least one array of light sources (131, 132) arranged
along at least one first side of the display device (D), each array
of light sources being configured to transmit light pulses (Aemx,
Aemy) Over the display device (D),

at least one array of light detectors (141, 142) arranged
along at least one second side of the display device (D), each
array of light detectors (141, 142) being configured to receive a
part (Ainx, Ainy) Of the energy in the transmitted light pulses (Aemx,
AemY), and

a processing unit (110) adapted to control the array of light
sources (131, 132) such that a respective light pulse (Aemx, Aemy)
is repeatedly transmitted from each source (LX1, ..., LXn; LY1,
..., LYm) in the at least one array of light sources (131, 132) ac-
cording to a predefined sequence, receive information pertaining
to light energy registered by the detectors (PX1, ..., PXn; PY1,
..., PYm) in the at least one array of light detectors (141, 142),
and based thereon determine whether or not a light-obstructive
object is present on the display device (D) between a given light
source (Deyn) and at least one light detector (Dyp) in the at least
one array of light detectors (141, 142), characterized in that the
processing unit (110) is adapted to:

record an initial measurement value (V,) registered by at
least one detector (D,y) in the at least one array of light detectors
(141, 142) prior to transmitting the light puise (Aemx, Aemy), the
initial measurement value (V4) representing an ambience light
intensity, and

determine whether or not a light-obstructive object is pre-
sent on the display device (D) based on the initial measurement
vaiue (V4) and a secondary measurement value (V,) registered
by at least one light detector (D,,) during emission of light from
the light source (Dem). :
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2. The interface arrangement according to claim 1, wherein
the display device (D) has a rectangular outline with four separa-
te sides, and the at least one second side represents a respecti-
ve side opposite to the at least one first side.

3. The interface arrangement according to any one of the
claims 1 or 2, comprising a selection means (120) adapted to
control the at least one array of light sources (131, 132) to emit
light from a given light source (D.) during a specified interval
(TO).

4, The interface arrangement according to claim 3, wherein
the processing unit (110) is adapted to cause pre-charging of at
least one detector (D,y) in the at least one array of light detectors
(141, 142) in coordination with the light emitted from the given
light source (D.mm) such that the pre-charging is initiated at least a
threshold time (T3) prior to a start of specified interval (T0).

5. The interface arrangement according to claim 4, compri-
sing a digitizing unit (150) configured to receive measurement
values (Vx, Vy) from the at least one array of light detectors (141,
142) and in response thereto deliver digital data (Dgg) to the pro-
cessing unit (110).

6. The interface arrangement according to claim 5, wherein
the processing unit (110) is configured to initiate the emission of
light from the given light source (D¢y) no earlier than after that
(T4) digital data (Dgg) representing the initial measurement value
(V1) has been received by the processing unit (110).

7. The interface arrangement according to any one of the
claims 5 or 6, wherein the processing unit (110) is configured to

control the at least one array of light sources (131, 132) such
that each light pulse (Agmx, Aemy) has a duration (T0) exceeding

a conversion time of the digitizing unit (150) for producing the
digital data (Dfg) based on the received measurement values
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(Vx, Vy).

8. The interface arrangement according to any one of the
claims 4 to 7, wherein the processing unit (110) is configured to
cause pre-charging of at least one detector (D) in the at least
one array of light detectors (141, 142) in coordination with the
light emitted from the given light source (Dem) such that the pre-
charging (T2) is terminated no earlier than a delay time (TD) after
expiry of the specified interval (TO) during which light is emitted
from the given light source (D.n), the delay time (TD) repre-
senting a conversion time of the digitizing unit (150) for produ-
cing the digital data (Drg) based on the received measurement
values (Vx, Vy).

9. A mobile terminal for processing digital data, characteri-

zed in that the terminal (T) comprises the interface arrangement
according to any one of the preceding claims.

10. A method of generating input commands to a mobile termi-
nal having: a display device (D) adapted to present visual infor-
mation to a user, an array of light sources (131, 132) arranged
along a first side of the display device (D) and configured to
transmit light pulses (Aemx, Aemy) OVer the display device (D), and
an array of light detectors (141, 142) arranged along a second
side of the display device (D), the array of light detectors (141,
142) being configured to receive a part (Ainx, Ainy) Of the energy
in the transmitted light pulses (Aemx, Aemy), the method compri-
sing:

controlling the array of light sources (131, 132) such that a
respective light pulse (Aemx, Aemy) is repeatedly transmitted from
each source (LX1, ..., LXn; LY1, ..., LYm) in the array of light
sources (131, 132) according to a predefined sequence,

receiving information pertaining to light energy registered
by the detectors (PX1, ..., PXn; PY1, ..., PYm) in the array of
light detectors (141, 142), and based thereon

determining whether or not a light-obstructive object is pre-
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sent on the display device (D) between the light source (D¢n) and
at least one light detector (Dgp),
characterized by
recording an initial measurement value (V4) registered by at
least one detector (D) in the array of light detectors (141, 142)
prior to transmitting the light pulse (Aemx, Aemy), the initial mea-
surement value (V) representing an ambience light intensity, and
determining whether or not a light-obstructive object is pre-
sent on the display device (D) based on the initial measurement
value (V,) and a secondary measurement value (V;) registered
by at least one light detector (Dpy) during emission of light from
the source (Den).

11. The method according to claim 10, comprising controlling
the at least one array of light sources (131, 132) to emit light
from a given light source (Den,) during a specified interval (TO).

12. The method according to claim 11, comprising pre-charging
at least one detector (D) in the at least one array of light detec-
tors (141, 142) in coordination with the emission of light from the
given light source (Den) in such a manner that the pre-charging is
initiated at least a threshold time (T3) prior to a start of specified
interval (TO).

13. The method according to claim 12, comprising:

digitizing measurement values (Vx, Vy) received from the at
least one array of light detectors (141, 142), and

producing digital data (Dgg) in response thereto.

14. The method according to claim 13, comprising initiating the
emission of light from the given light source (De,,) no earlier than
after that (T4) digital data (Dgg) representing the initial measure-
ment value (V4) has been received by the processing unit (110).

15. The method according to any one of the claims 13 or 14,
comprising controlling the at least one array of light sources
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(131, 132) such that each light pulse (Aemx, Aemy) has a duration
(TO) exceeding a conversion time for digitizing the measurement
values (Vx, Vy).

16. The method according to any one of the claims 13 to 15,
comprising pre-charging the at least one detector (Dyy) in the at
least one array of light detectors (141, 142) in coordination with
the emission of light from the given light source (D¢y,) such that
the pre-charging (T2) is terminated no earlier than a delay time
(TD) after expiry of the specified interval (TO) during which light
is emitted from the given light source (Den), the delay time (TD)
representing a conversion time for digitizing measurement
values (Vx, Vvy).

17. A computer program product directly loadable into the
internal memory of a computer, comprising software for control-
ling the steps of any of the claims 10 to 16 when said program is
run on the computer.

18. A computer readable medium (111), having a program re-
corded thereon, where the program is to make a computer cont-
rol the steps of any of the claims 10 to 16.
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