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DISAPPEARING INTERFACE SYSTEM

[0001] This application claims the benefit of U.S. Provisional Patent
Application Serial No. 680/558,270 filed March 31, 2004, the contents of which are

incorporated herein by reference.

FIELD OF INVENTION
[0002] The present invention relates to appliances and more
particularly to an interactive informational interface display on ranges, stoves and

other appliances.

BACKGROUND OF THE INVENTION

[0003] The use of electronic displays on appliances and more
specifically on ranges has become fairly commonplace. Furthermore, the use of an
interactive interface (e.g., a touch screen) on appliances such as a range has also
become commonplace. However, the presence of graphics such as text and buttons
displayed on theée electronic displays can add a cluttered ap.pearance to the
appliancé. Therefore, it is desirable to have an electronic information display that
turns off or disappears entirely or at least partially after a period of inactivity.

[0004] U.S. Patent No. 5,239,152, incorporated herein by reference,

discloses one example of a touch sensor panel with hidden graphic mode.
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BRIEF SUMMARY OF THE INVENTION

[0005] in accordance with one aspect, the present invention provides
an appliance that has an informational display that disappears, at least partially,
when not in use.

[0006] . In accordance with another aspect, the present invention
provides an apparatus that has a touch screen interface that disappears, at least
partially, when not in use.

[0007] in accofdance with another aspect, the present invention
provides a range that has a display that disappears when not in use.

[0008] In accordance with yet another aspect, the present invention
provides an interface display that becomes visible, at least in part, responsive to an
input from a user.

[0009] In accordance with yet another aspect, the present invention
provides a disappearing interface system having an interface means and a control
mieans connected to the interface means having at least one light-emitting diode
located behind the interface means and where the control means receives a signal
from the interface means and further processes the signal to reduce or increase the
light intensity of the at least one light-emitting diode.

[0010] In accordance with one aspect, the present invention provides a
di sappearing interface system that includes interface means for information
exchange between a user and the interface system. The interface means includes
at least one light-emitting diode visible to the user when activated. The system
in cludes control means, operatively connected to the interface means, for changing

intensity of the light emitted from the light-emitting diode in response to a condition
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at the interface means.

[0011] In accordance with another aspect, the present invention
provides a cooking range that inciude s: a user interface having a plurality of touch
pad buttons further comprising an informational display area; a microprocessor-
based fader electronic control system further comprising: a digitized exponential
curve; a time-stepping algorithm to read data from the exponential curve; a pulse
width modulated output signal generated by the microprocessor and controlled by
the time-stepped algorithm; a digital to analog circuit driven by the pulse-width
modulated output signal; an LED array located behind the user interface and driven
by the digital to analog circuit; and, wherein the LED fader electronic control system
receives an input from the user interface and further processes the information to
reduce or increase at least a portion of the light intensity of the LED array.

[0012] In accordance with another aspect, the present invention
provides disappearing interface systern. The system includes interface means for
information exchange between a user and the interface system, the interface means
including at least one light-emitting device visible to the user when activated. The
system includes control means, operatively connected to the interface means, for
changing intensity of the light emitted from the light-emitting diode, and including a
variable frequency digital signal provider and a digital to analog voltage provider,
the analog voltage being provided to energize the light-emitting device.

[0013] In accordance with another aspect, the present invention
provides a method of controlling light intensity within an interface system, such that
the interface may disappear from view, the interface system including interface

means for information exchange between a user and the interface system, the
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interface means including at least one light-emi tting diode visible to the user when
activated and the interface system including co ntrol means, operatively connected
to the interface means, for changing intensity of the light emitted from the light-
emitting diode. The method includes providing a condition indication regarding the
interface means for use in the control means, a nd processing the condition
indication to provide a changing voltage to the Fight-emitting diode to change the
intensity of the light emitted from the light-emitti ng diode in response to the
condition.

[0014] In accordance with another aspect, the present invention
providés a method of activating and deactivatin g the light intensity of a disappearing
interface system on a cooking range display. T he method includes providing a user
interface having a plurality of touch pad buttons and an informational display area,
an electronic control system comprising a digiti=zed exponential curve, a
" microprocessor based time-stepped algorithm to process data from the digitized
exponential curve, a pulse width modulated out put digital signal generated by the
microprocessor based on the data received frorm the time-stepped algorithm, a
digital to analog circuit to receive the pulse width modulated output signal, and an at
least one light-emitting diode; inputting a signal to the user interface; reading the
digitized data from the digitized exponential curve; transmitting the data to the
output of the microprocessor; modifying the frequency of the pulse-width modulated
signal; transmitting the pulse-width modulated signal to the digital to analog circuit;
applying a voltage to the output of the digital to analog circuit; and, adjusting the

light intensity of the at least one light-emitting diode.
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[0015] It is to be appreciated that other, different, possibly more broad

aspects are provided as other aspects of the prese nt invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The invention may {ake physical form in certain parts and
arrangement of parts, an example of which will be described in detail in this
specification and illustrated in the accompanying drawings that form a part of the
specification.

[0017] FIG. 1 is a front view of a typical range that incorporates an
example disappearing user interface system in accordance with this invention, with
the user interface in one operational mode:

[0018] FIG. 2 is an enlarged front vievv of a portion of the range of
Fig. 1 and shows the user interface in another operational mode;

[0019] FIG. 3 is a top level communication diagram indicating
communication from the user interface of FIG. 2 to a LED fader electronic control
system;

[0020] FIG. 4 is an example functional block diagram of the LED fader
electronic control system;

[0021] FIG. 5 is an example graph of & digitized exponential curve
used within the LED fader electronic control system of FIG. 4;

[0022] FIG. 6 is an example a pulse width modulated output signal
provided within the LED fader electronic control system;

[0023] FIG. 7 is a schematic of an exa mple digital to analog conversion

circuit within the LED fader electronic control systerm:
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[0024] FIG. 8 is a schematic of an example LED array portion within
the disappearing user interface system shown in FIGS. 1 and 2;

[0025] FIG. 8A Is a schematic of an example LED array group within
the LED array portion shown in FIG. 8.

[0026] FIG. 9 is an enlarged front view of the user interface of the
range of Fig. 1, with the interface in another operational mode that can be termed an
informational sleep mode;

[0027] FIG. 10 is a view similar to Fig. 9, but shows the interface in
another operational mode that can be termed an active mode ;

[0028] FIG. 11 is a view similar to Fig. 9, but shows the interface in
another operational mode that can be termed an active/sleep mode; and

[0029] FIG. 12 is-a view similar to Fig. 9, but shows the interface in the

active mode with context sensitive touch pad buttons activated.

DESCRIPTION OF AN EXAMPLE EMBODIIMENT

[0030] Referring now to the drawings, which are for purposes of
illustrating an example of the invention only and not for purposes of limiting the
same, FIG. 1 shows a front view of a typical range 10 that incorporates a
disappearing interface system in accordance with this invention. Itis to be
appreciated that the present invention may be utilized on any other sort of device.
For example, the invention may be utilized on other types of appliances, such as
large or small appliances. Examples of large appliances include washers, dryers,
refrigerators, and freezers. Example of small appliances includes, toasters, coffee

makers, and microwave ovens. However, it is to be appreciat ed that the present
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invention may not be limited to use with an appliance or a particular type of
appliance.

[0031] An example of a user interface 12 of the disappearing interface
systemis shown in Fig. 2. FIG. 3 is a top level diagram showing communication
between the user interface 12 and a light emitting diode (LED) fader electronic
control system 30. As such, in the shown example, the disappearing interface
system consists of a user interface 12 and the LED fader electro nic control system
30.

[0032] Referring to FIGS. 1 and 2, the example user interface 12
further includes an informational display area 14 and black tinted glass 16. The
example informational display area 14 displays touch sensitive areas 18 used for
providing user input to operate the range 10. As such, the user i nterface 12
communicates with the electronic control system of the range 10 to perform basic
operations (e.g. cooking, baking, roasting, etc.) commonly known in the art and will
not be further described herein. The example informational disp lay area 14 also
displays information providing areas, such as a clock 20, and other information such
as oven temperature, minutes remaining until cooking is complete, etc. It is to be
appreciated that the touch sensitive areas 18 may have various constructions,
configurations, and operation techniques. For simplicity, the tou ch sensitive areas
are simply referred to as "buttons.” However, itis to be apprecia ted that touch alone
may be sufficient to effect operation and that physical movement of the buttons may
not occur. The black tinted glass 16 is used to hide the components of the
disappearing interface system when the disappearing interface s ystem is inactive as

will be described further below. In other words, the black tinted glass 16 will appear
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to be a plain black glass when the disappearing interface system is inactixve as
shown in FIG. 1. Thus, a clear, uncluttered appearance is provided.

[0033] Referring to FIGS. 4-8, the example LED fader electronic
control system 30 is a microprocessor-based control system. In the shown example,
an output from a digitized exponential curve 32 is provided to a microproc essor that
performs the functions of a time -stepping algorithm 34, and providing a pulse width
modulated (PWM) output signal 36. In turn, the PWM signal is provided t© a digital
to analog conversion circuit (D/A circuit) 38, whose output is provided to &an LED'
array 40. In operation, the microprocessor performs the time-stepping software
routine that utilizes the digitized data from the digitized exponential curve 32 to
generate the PWM output signal 36. It is to be appreciated that the funct ion
digitized exponential curve 36 may be provided by any suitable componerits(s),
operations(s), etc. such as a provision of information from a memory or ary algorithm
being performed. The D/A circuit 38 in turn drives the light intensities of thhe LED
light array 40. The intensity of the LED light array 40 is a function of the PWM
signal 36 frequency generated by the microprocessor. Each component of the LED
fader electronic control system 30 will now be described in more detail.

[0034] The human eye detects magnitude of light in a nonlinear
manner. As such, in one example, a nonlinear fading effect is utilized to give the
appearance that the LED light array 40 has a changing (e.g., increase or cdecrease)
intensity in a smooth linear fashion. The digitized exponential curve 32, s uch as the
one shown in FIG. 5, provides this effect. It should be noted that the exponential
curve of FIG. 5 is for purposes of illustration only and is not intended to lirmnit the

scope of the invention. Any type of table, equation, graph etc. depicting a rate of
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increase or decrease such as a linear rate, exponential rate, logarithmic rate, etc.
can be used in the present invention. Furthermore, any time interval or exponential
rate can be used in the present invention. As the time increases from 0 seconds to
4 seconds the corresponding normalized count value increases at an exponential
rate of x*. The digitized exponential curve 32, itself, is an indication of the increase
or decrease in light intensity of the LED array 40.

[0035] The time-stepping algorithm 34 reads the data from the digitized
exponential curve 32 (e.g., FIG. 5) and provides information for use in providing the
PWM sigﬁal 36 output by the microprocessor. The time-stepping algorithm does
this by incrementally stepping through the time data points on the digitized
exponential curve 32 as time increases from 0 seconds to 4 seconds. The time-
stepping algorithm 34 then reads the corresponding normalized count value and
provides this value to the PWM signal 36. The value of the normalized count
determines the frequency of the PWM signal 36, which in turn determines the
intensity of the LED array 40 as will be described in further detail below.

[0036] Referring to FIG. 6, as previously mentioned, the PW M output
signal 36 is generated by the microprocessor and drives the D/A circuit 38 which in
turn drives the LED array 40. The frequency of the PWM signal 36 is a function of
the normalized count value from the digitized exponential curve 32. As the
normalized count increases the frequency of the PWM signal 36 increases and as
the normalized count decreases the frequency of the PWM signal 36 decreases.
The PWM signal 36 shown in FIG. 6 has a duty cycle of 50%. This means that an
energizing voltage is provided 50% of the time. The period indicates the cycling.

As will be appreciated further below, the ON-OFF cycling, and specifically the
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frequency/period of the cycling, is employed to achieve a fading effect within the
LED array 40.

[0037] Referring to FIG. 7, the D/A circuit 38 receives the PWM signal
36 from the microprocessor. It is to be appreciated that Fig. 7 shows one example
of the D/A circuit 38 that is useful within the present invention and is not intended to
limit the scope of the invention. Further, Fig. 7 shows specific circuitry values. It
should be appreciated that the overall shown example is not a limitation on the
present invention, and specific circuitry values are not a limitation on the present
invention. It is contemplated that many other circuit configurations, D/A circuits,
circuit values, etc. can be employed within the scope of the present invention.

[0038] Within the D/A circuit 38, the PWM signal 36 is first applied to a
capacitor C1, which operates as coupling device. It provides for a percentage of ON
input. Specifically, when the input provided to the capacitor is a pulsing signal a
varying voltage will occur at the downstream side (i.e., right side as viewed in Fig. 7)
of the capacitor C1. When a pulsing signal ceases to be applied to the capacitor
C1, the voltage at the downstream side is quickly drawn down to zero volts (e.g.,
ground) through a resistor R5.

[0039] During receipt of the pulsing input, a voltage is applied to a first
transistor Q1 (i.e., at a base of the transmitter, left pin of the transmitter as viewed in
fig. 7). Such voltage from capacitor C1 via resistor R5 can selectively (i.e., ON-OFF
toggling) cause activation of the transistor Q1. As can be appreciated, with
selective activation of the transistor Q1, the voltage at the collector of the transistor
Q1 (i.e., the top pin of the transistor as shown in Fig. 7) is a chopped voltage, which

is a changing fraction of the voltage source (e.g., 15 volts) provided through a
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resistor R1. In order to provide a smoothing effect to the otherwise chopped
voltage, a capacitor C2 is connected between the collector of the transistor Q1 and
ground. Another point to note is that, because the voltage applied to the capacitor
C1 is a square wave, the output voltage from the transistor Q1 would otherwise
“flicker” at the rate equal to the frequency of the PWM signal 36. This flickering
should not be permitted to translate into flickering at the LED array 40. As such, the
capacitor C2 is added to average the voltage caused by Q1 and create an analog
voltage that is proportional to the frequency of the PWM signal 36.

[0040] A transistor Q2 has a base (i.e., bottom pin as viewed in Fig. 7)
connected to the collector of the transistor Q1 and the capacitor C2, thus receiving
- the smoothed voltage, via a resistor R3. As such, the analog voltagé (i.e., from
transistor Q1 and capacitor C2) controls the transistor Q2. The transistor Q2 is also
connected (i.e., at the emitter, left pin as viewed in Fig. 7) to the voltage source. An
output signal from the transistor Q2 is provided at the collector (right pin as viewed
in Fig. 7). It should be noted that the transistor Q2 is not operated as merely an
- ON-OFF toggle switch, which would merely provide effectively all (e.g., 14.3 volts)
or none of the supply voltage. Instead, the transistor Q2 is operated in its transition
range for a time-significant duration such that the voltage output (i.e., voltage output
at the right pin as shown in Fig. 7) of the transistor varies as a function of the
changing pulse signal input to the D/A circuit 38 (i.e., at the capacitor C1). As such,
the transistor is significantly operated in the range that is less than a full ON state.
The last capacitor C3 is connected to the output (i.e., right pin) of the transistor Q2
and provided a noise reduction function on the output signal. Therefore, the voltage

applied to the LED array 40 can be controlled by varying the frequency of the PWM
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signal 36. This feature can be referred to as fading in the LED array 40.

[0041] It is to be appreciated that the voltage applied to the LED array
40 can also be controlled to fade out the LED array 40. For such a function the
operation of the D/A conversion circuit 38 is very similar to that described above.
However, a reduction of normalized counts is employed instead of an increase of
counts. For example, the curve shown in FIG. 5 can be used in a reverse
progression or even a corresponding reversal curve could be used.

[0042] Referring to FIG. 8, the LED array 40 as shown is for purposes
of illustration only and is not intended to limit the scope of the invention. The LED
fader electronic control system 30 can be applied to a single LED 42 or a group of
LED’s 46 as in the present invention. In addition, the LED array as shown utilizes
two drive line connections 44 to drive the entire array in order to reduce the number
of overall connections. It should be noted that any number of drive connections may
be used as commonly known in the art.

[0043] It is to be appreciated that each LED 42 or group of related
LEDs 46 can be ON/OFF controlled via a switching arrangement (e.g., a transistor)
controlled by a microprocessor such as the example shown in FIG. 8A. As such, the
varying voltage, which is‘ provided by the D/A circuit 38 is permitted to cause
activation (i.e., an ON state) of a specific LED 42 or group of LEDs 46 based upon
control by the microprocessor and the associated switching arrangement. Of
course, because the ON state for a specific LED or group of LEDs 46 is based upon
a varying voltage (i.e., either increasing or decreasing), the light intensity of a
specific LED 42 or group of LEDs 46 varies accordingly. It is appreciated that the

ON/OFF switching arrangement shown in FIG. 8A is for purposes of illustration and
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is not intended to limit the scope of the present invention. Any type of switching
arrangement commonly known in the art such as a path to ground circuit can be
used in the present invention.

[0044] Operation of the example LED fader electronic control system
30 will now be described. FIG. 1 shows the informational display 14 in the sleep
mode. In this mode the LED array 40 is off and the informational display 14 is blank
or in other words has disappeared. When the user touches a touch-sensitive
portion (e.g., a button) of the user interface 12 the time-stepped algorithm 34 steps
through the data provided by the digitized exponential curve 32. As the time-
stepped algorithm 34 reads the data it sends a correéponding normalized count
value to the output of the PWM signal 36. The value of the normalized count
determines the frequency of the PWM signal 36. The higher the normalized count
the higher the frequency of the PWM signal 36 and the lower the normalized count
the lower the frequency. The PWM signal 36 in turn drives the D/A circuit 38 as
described above. As previously mentioned, the voltage applied to the LED array 40
is controlled by varying the frequency of the PWM signal 36. As the frequency of
the PWM signal 36 increases the applied voltage to the LED array 40 increases and
subsequently the light intenéity of the LED array 40 also increases. Therefore, as
time progresses from the time the user activates the disappearing interface system
the normalized count value increases which increases the frequency of the PWM
signal 36 which increases the voltage applied to the D/A circuit 38 which increases
the Iigﬁt intensity of the LED array 40. Furthermore, when the user activates the
disappearing interface system, the informational display will increase in intensity

until the LED array 40 is at full intensity. FIG. 2 shows the informational display 14

13



WO 2005/098774 PCT/US2005/009654

after the user has activated the disappearing interface system.

[0045] Conversely, as the frequency of the PWM signal 36 decreases
the applied voltage to the LED array 40 decreases and subsequently the light
intensity of the LED array 40 also decreases. Then the intensity of the LED array 40
will decrease to a value corresponding to the value of the PWM signal 36 duty cycle
as described above.

[0046] Along the lines of how a decreased intensity state (e.g., sleep
mode) is achieved, it is to be noted that any suitable approach may be used. For
example, after a predetermined period of inactivity the time-stepped algorithm 34
reads the data from the digitized curve 32 in a manner opposite of that described
above. Therefore, as the time of inactivity increases, the normalized count value
will decrease thus decreasing the frequency of the PWM signal 36 which decreases
the applied voltage to the D/A circuit 38 which ultimately decreases the light
intensity of the LED array 40 (i.e., fade out). Also, it is possible that the progression
(i.e., fade out) is initiated via a touch (e.g., an enter sleep mode button).

[0047] Referring to FIGS. 1 and 9-12 the disappearing interface
system contains several modes of operation. The modes include a sleep mode, an
informational sleep mode, an active mode, active sleep mode, and an active mode
with context sensitive touch pad buttons active.

[0048] FIG. 1 shows the disappearing interface system in the sleep
mode. In this mode the entire informational display area 14 is blank or in other
words has disappeared (i.e., faded out).

[0049] FIG. 9 shows the disappearing interface system in the

informational sleep mode. In this mode the informational display area 14 displays
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limited information and the remaining display area 14 remains blank. In the example
shown in FIG. 9 the information displayed is the clock 20.

[0050] FIG. 10 shows the disappearing intérface system in the active
mode. In this mode all the information on the informational display area 14 is
visible.

[0051] FIG. 11 shows the disappearing interface system in the
active/sleep mode. In this mode the range 10 is operating however a large portion
of the informational display area 14 is blank or has disappeared. The only
information displayed on the informational display area 14 are those range functions
that are currently in use. For example, in FIG. 11 the informational display area 14,
in addition to the clock 20, also shows the convection bake touch pad button 22, the
oven temperature 24, and the cancel touch pad button 26 illuminated. This means
that the range is currently operating in a convection bake mode at a temperature of
170 degrees. The remaining portion of the informational display area 14 has
disappeared because there has been no input activity from the user.

[0052] FIG. 12 shows the disappearing interface system in the active
mode with context sensitive touch pad buttons active. In this mode, depending on
the state of the range 10, the context sensitive touch pad buttons have the ability to
change color or illuminate with a greater intensity than the rest of the display area
14. For example, the cancel touch pad button 26 will change from the color blue
when the cancel button is not available to red when the cancel button is available.

[0053] The present invention as described above illustrates how the
disappearing interface system operates after a period of inactivity. However, it

should be noted that the disappearing function of the disappearing interface system
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can be manually Controll.ed- by the“user by activating an input through the user
interface 12. When the user activates the appropriate input through the user
interface 12, all or a portion of the informational display area 14 will disappear.

[0054] While specific embodiments of the invention have been
described and illustrated, it is to be understood that these embodiments are
provided by way of example only and that the invention is not to be construed as

being limited thereto but only by proper scope of the following ‘claims.
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What is claimed is:

1. A disappearing interface system including:

interface means for information exchange between a user and the interface
system, the interface means including at least one light-emitting diode visible to the
user when activated; and

control means, operatively connected to the interface means, for changing
intensity of the light emitted from the light-emitting diode in response to a condition

at the interface means.

2. A disappearing interface system as set forth in claim 1, wherein the control
means includes means for changing the intensity of the light emitted from the light-

emitting diode to increase the light intensity.

3. A disappearing interface system as set forth in claim 1, wherein the control
means includes means for changing the intensity of the light emitted from the light-

emitting diode to decrease the light intensity.

4, A disappearing interface system as set forth in claim 1, wherein the interface
means includes means responsive to a user touch, and the control means includes
means for changing the intensity of the light emitted from the light-emitting diode
condition at the interface means in response to the user touch at the interface

means as the condition at the interface means.

17
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5. A disappearing interface system as set forth in claim 1, wherein the interface
‘means includes means responsive to a user touch, and the control means includes
means for time-based determinations and means for changing the intensity of the

light emitted from the light-emitting diode condition at the interface means in
response to an absence of a user touch at the interface means as the condition at

the interface means.

6. A disappearing interface system as set forth in claim 1, wherein the interface
system is part of an appliance and the interface means includes means for
exchanging information between a user and the interface system concerning the

operation of the appliance.

7. A disappearing interface system as set forth in claim 6, wherein the interface
system is part of a cooking range as the appliance and the interface means includes
means for exchanging information between a user and the interface system

concerning the operation of the range.

8. A disappearing interface system as set forth in claim 1, including a medium
located between the light-emitting diode and the user, the medium permits viewing
of the light-emitting diode when the light-emitting diode is activated and obscures

viewing of the light-emitting diode when the light-emitting diode is not activated.
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9. A disappearing interface system as set forth in claim 8, wherein the medium

is black glass.

10.  Adisappearing interface system as set forth in claim 1, wherein the control

means includes a circuit that provides a varying voltage to the light-emitting diode.

11. A disappearing interface system as set forth in claim 10, wherein the circuit

includes a transistor that is operated to output a varying voltage.

12.  Adisappearing interface system as set forth in claim 10, wherein the circuit

includes a transistor that is operated via a pulsed input to the transistor.

13. A disappearing interface system as set forth in claim 12, wherein the control
means includes means for providing the pulsed input to the transistor such that the

frequency is changed.

14. A disappearing interface system as set forth in claim 13, wherein means for

providing the pulsed input changes the frequency exponentially over time.
156. A disappearing interface system as set forth in claim 12, wherein the circuit

includes a capacitor connected to an output of the transistor such that a voltage at

the transistor output is averaged to an analog voltage.

19



WO 2005/098774 PCT/US2005/009654

16. A disappearing interface system as set forth in claim 15, wherein the circuit
includes a second transistor that is operated to output a varying voltage, the analog

voltage is used to control the second transistor.

17.  Adisappearing interface system as set forth in claim 17, wherein the second
transistor is operatively connected to a supply voltage, application of the analog
voltage to the second transistor is used to control the percent of the supply voltage

that passes through the second transistor.

18. A disappearing interface system as set forth in claim 18, wherein the percent
of the supply voltage that passes through the second transistor is provided to the

light-emitting diode.

19. A disappearing interface system of claim 1, wherein the interface means
further comprises a plurality of touch pad buttons and an informational display area

to display graphics.

20. A disappearing interface system of claim 19, wherein the control means
further comprises a digitized exponential curve and a microprocessor based time-

stepped algorithm to process data from the digitized exponential curve.

21. A disappearing interface system of claim 20, wherein the microprocessor
generates a pulse width modulated output digital signal based on the data

processed by the time-stepped algorithm, wherein the frequency of the bulse-width
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output signal is proportional to the data received from the time-stepped al gorithm.

22.  Adisappearing interface system of claim 21, wherein the control system
further comprises a digital to analog circuit to receive the pulse width modulated
output signal, wherein the digital to analog circuit provides an output voltage to the
at least one light-emitting diode that is proportional to the frequency of the pulse-

width modulated output signal.

23. A disappearing interface system of claim 22, wherein the at least one light
emitting diode further comprises an LED array, wherein the light intensity of the LED

array is proportional to the output voltage of the digital to analog circuit.

24. A disappearing interface system of claim 23, wherein the LED array

illuminates the graphics on the informational display.

25.  Adisappearing interface system of claim 24, wherein when the frequency of
the pulse-width modulated signal increases at least a portion of the graphics on the
informational display illuminate and when the frequency of the pulse-width
modulated signal decreases at least a portion of the graphics on the informational

display disappear.

26. A disappearing interface system of claim 1, wherein the control means
includes a digital to analog converter and a means to provide a variable frequency

digital signal as an input to the digital to analog converter.
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27. A disappearing interface system including:

interface means for information exchange between a user and the interface
system, the interface means including at least one light-emitting device visible to the
user when activated; and

control means, operatively connected to the interface means, for changing
intensity of the light emitted from the light-emitting diode, and including a variable
frequency digital signal provider and a digital to analog voltage provider, the analog

voltage being provided to energize the light-emitting device.

28. A disappearing interface system of claim 27, wherein the light-emitting device

is a light-emitting diode.

28. A cooking range comprising:
a user interface having a plurality of touch pad buttons further comprising an
informational display area;
a microprocessor-based fader electronic control system further comprising:
a digitized exponential curve;
a time-stepping algorithm to read data from the exponential curve;
a pulse width modulated output signal generated by the
microprocessor and controlled by the time-stepped algorithm;
a digital to analog circuit driven by the pulse-width modulated output
signal;
an LED array located behind the user interface and driven by the

digital to analog circuit; and,
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wherein the LED fader electronic control system receives an input from the
user interface and further processes the information to reduce or increase at least a

portion of the light intensity of the LED array.

30. A method of controlling light intensity within an interface system, such that
the interface may disappear from view, the interface system including interface
means for information exchange between a user and the interface system, the
interface means including at least one light-emitting diode visible to the user when
activated and the interface system including control means, operatively connected
to the interface means, for changing intensity of the light emitted from the light-
emitting diode, the method including:

providing a condition indication regarding the interface means for use in the
control means;

processing the condition indication to provide a changing voltage to the light-
emitting diode to change the intensity of the light emitted from the light-emitting

diode in response to the condition.

31.  Amethod of activating and deactivating the light intensity of a disappearing
interface system on a cooking range display comprising the steps of:

providing a user interface having a plurality of touch pad buttons and an
informational display area, an electronic control system comprising a digitized
exponential curve, a microprocessor based time-stepped algorithm to process data
from the digitized exponential curve, a puise width modulated output digital signal

generated by the microprocessor based on the data received from the time-stepped
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algorithm, a digital to analog circuit to receive the pulse width modulated output
signal, and an at least one light-emitting diode;

inputting a signal to the user interface;

reading the digitized data from the digitized exponential curve:;

transmitting the data to the output of the microprocessor;

modifying the frequency of the pulse-width modulated signal;

transmitting the pulse-width modulated signal to the digital to analog circuit;
applying a voltage to the output of the digital to analog circuit; and,

adjusting the light intensity of the at least one light-emitting diode.
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