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CAPACITIVE POSITION SENSOR 

BACKGROUND OF THE INVENTION 

[0001] The invention relates to capacitive position sen 
sors, more particularly the invention relates to capacitive 
position sensors for detecting the position of an object 
around a curved path. 

[0002] Capacitive position sensors are applicable to 
human interfaces as Well as material displacement sensing in 
conjunction With controls and appliances, mechanisms and 
machinery, and computing. 
[0003] Capacitive position sensors in general have 
recently become increasingly common and accepted in 
human interfaces and for machine control. In the ?eld of 
home appliances, it is noW quite common to ?nd capacitive 
touch controls operable through glass or plastic panels. 
These sensors are increasingly typi?ed by US. Pat. No. 
6,452,514 Which describes a matrix sensor approach 
employing charge-transfer principles. Electrical appliances, 
such as TV’s, Washing machines, and cooking ovens 
increasingly have capacitive sensor controls for adjusting 
various parameters, for example volume, time and tempera 
ture. 

[0004] Due to increasing market demand for capacitive 
touch controls, there is an increased need for loWer cost 
per-function as Well as greater ?exibility in usage and 
con?guration. There exists a substantial demand for neW 
human interface technologies Which can, at the right price, 
overcome the technical de?cits of electromechanical con 
trols on the one hand, and the cost of touch screens or other 
exotica on the other. 

[0005] EP1273851A2 discloses a device for adjusting 
temperature settings, poWer settings or other parameters of 
a cooking apparatus. The device comprises a strip sensor 
Which may be linear, curved or circular and may be a 
capacitive touch sensor or some other form of touch sensor. 
A linear display is arranged in parallel to the sensor. The 
capacitive touch sensor is sensitive to the touch of a ?nger 
and the display strip is made up of multiple display segments 
Which illuminate to shoW the current touch setting as de?ned 
by a ?nger touch on the capacitive touch sensor. A prede 
termined calibration curve relating to a parameter to be 
adjusted is mapped onto the strip, the range extending from 
a minimum value to a maximum value. The minimum value 
may correspond to an off condition of the domestic appli 
ance. Additional operational modes may be associated With 
the adjustment strip to ascribe neW functions to the sensor 
strip. These can be selected by touching the display for a 
certain time. For example, a ?rst additional mode can be 
entered by touching for 5 seconds, and a second additional 
mode by touching for 10 seconds. One of the additional 
operational modes is a Zoom mode Which provides for ?ne 
adjustment of the parameter value. The Zoom operational 
mode can be activated by a contact time of, for example, 10 
seconds. In the Zoom mode an additional digital display is 
activated to shoW the current numerical value of the param 
eter being adjusted. In the Zoom mode, only a fraction (eg 
10%) of the original adjustment range is mapped onto the 
adjustment strip so that moving a ?nger across the full length 
of the sensor strip from left to right (or right to left) Will only 
increase (decrease) the current setting of the parameter 
value, thereby providing a ?ner adjustment. During this ?ne 
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adjustment, the display strip keeps its original function as a 
relative indicator of the full range betWeen the minimum and 
maximum values. 
[0006] More generally, linear, curved and circular sensor 
strips for adjusting cooker settings have been knoWn for 
many years, for example see US. Pat. No. 4,121,204 (resis 
tive or capacitive sensor), DE19645907A1 (capacitive sen 
sor), DE19903300A1 (resistive sensor), and EP1602882A1 
(optical sensor). 
[0007] WO2006/133976A1, WO2007/006624A1 and 
WO2007/023067A1 are more recent examples of Work on 
touch-sensitive control strips for domestic appliances using 
capacitive sensors. These three patent applications Were 
?led before the priority date of the present application, but 
?rst published after the priority date of the present applica 
tion. In particular, WO2006/133976A1 and WO2007/ 
023067A1 disclose sensors With a Zoom function similar to 
the above-described EP1273851 A2 Which is used for setting 
a timer. 

[0008] WO2006/133976A1 provides an adjustment strip 
With tWo operational modes. In the ?rst mode the full 
parameter value range is mapped across the sensor strip. For 
example 0 to 99 minutes in a timer function. If a user Wishes 
to set the timer to 30 minutes, he touches the strip approxi 
mately one third Way along. A parameter value of say 34 
minutes is sensed by the capacitive sensor, and displayed to 
the user on a numeric display. Once the initial value has been 
set, the effect of touching the sensor ?eld is automatically 
changed to a second mode in Which the parameter value is 
decreased (or increased) ?nely from the initially selected 
value by an amount that depends on the distance moved by 
the ?nger along the sensor strip. In the example, the user can 
then slide his ?nger from right to left to reduce the time from 
34 minutes to the desired 30 minutes, using the display for 
visual feedback. In this Way, the user can initially make a 
rough selection of the desired parameter value With a point 
and touch action, and then re?ne it to the exact value desired 
by a ?nger sliding action. 
[0009] WO2007/023067A1 provides an adjustment strip 
With tWo operational modes that sWitch betWeen mapping 
the full parameter value range across the sensor strip and a 
partial range selected to shoW the sub-range of parameter 
values betWeen Which the parameter is most often set by a 
user. The example of setting the timer on a cooker is given. 
[0010] While a Zoom function is useful, prior art imple 
mentations of the Zoom function have limitations regarding 
the manner in Which the transition is effected from the full 
range mode to the Zoom mode. In EP1273851A2, the user is 
made to Wait for a certain time, 10 seconds in the speci?c 
example, until the transition occurs. On the other hand, in 
WO2006/133976A1 the transition automatically occurs as 
soon as 

a value from the full range is selected. Neither transition 
mode is ideal, the former can be frustratingly sloW for the 
user, and the latter automatic transition to ?ne adjustment is 
undesirable in the case that the initial touch sets a value that 
is a considerable Way off What is intended by the user. 

SUMMARY OF THE INVENTION 

[0011] The invention provides an improved capacitive 
position sensor for an electrical appliance in Which a desired 
parameter value can be more ef?ciently and accurately 
selected. 
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[0012] According to one aspect of the present invention, 
there is provided a capacitive position sensor for detecting a 
position of an object comprising: a sensing element com 
prising a sensing path; at least one terminal connected to the 
sensing element; at least one sensing channel connected to 
the at least one terminal in Which the sensing channel is 
operable to generate a signal indicative of capacitance 
betWeen the terminal and a system ground; means to deter 
mine a position of an object on the sensing element; and 
means to further re?ne the position of the object correspond 
ing to a value in a parameter range of values. 

[0013] More particularly, this aspect of the invention pro 
vides a capacitive position sensor for setting a parameter or 
function to a desired value in a range of parameter or 
function values by determining the position of an object on 
a capacitive position sensor, the capacitive position sensor 
comprising: a sensing element comprising a sensing path; at 
least one terminal connected to the sensing element; at least 
one sensing channel connected to the at least one terminal in 
Which the sensing channel is operable to generate a signal 
indicative of capacitance betWeen the terminal and a system 
ground; means to determine a position of an object on the 
sensing element; means to further re?ne the position of the 
object corresponding to a value in the range of parameter or 
function values; and a processor operable to interpret and 
process the signal to determine the approximate position of 
an object on the sensing path, the processor being con?gured 
to provide a ?rst mode of the capacitive position sensor in 
Which the range of parameter or function values is mapped 
onto the sensing path and in Which the parameter or function 
can be set to approximately the desired value by a touch of 
the sensing path at a ?rst point, and a second mode in Which 
displacement of an object on the sensing element adjusts the 
parameter or function from the value initially set in the ?rst 
mode, Wherein the processor is con?gured to sWitch from 
the ?rst mode to the second mode responsive to capacitive 
coupling caused by moving displacement of an object along 
the sensing path in relation to the ?rst point of touch. 
[0014] According to another aspect of the present inven 
tion, there is provided a method for determining the position 
of an object on a capacitive position sensor as hereinbefore 
de?ned, the method comprising bringing an object into 
proximity With the sensing element so as to determine a 
position of the object, initiating a change in mode of the 
sensor to respond to capacitive coupling caused by moving 
displacement of an object on the sensor element, displacing 
an object on the sensing element to select a value in a 
parameter range of values, and processing the signal to 
determine the selected parameter value. 

[0015] More particularly, this aspect of the invention pro 
vides a method for setting a parameter or function to a 
desired value in a range of parameter or function values by 
determining the position of an object on a capacitive posi 
tion sensor, the capacitive position sensor comprising: a 
sensing element comprising a sensing path; at least one 
terminal connected to the sensing element; at least one 
sensing channel connected to the at least one terminal in 
Which the sensing channel is operable to generate a signal 
indicative of capacitance betWeen the terminal and a system 
ground; means to determine a position of an object on the 
sensing element; and means to further re?ne the position of 
the object corresponding to a value in the range of parameter 
or function values, the method comprising: in a ?rst mode of 
the capacitive position sensor in Which the range of param 
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eter or function values is mapped onto the sensing path 
bringing an object into proximity With the sensing element 
at a ?rst point so as to determine a position of the object and 
thereby initially set the parameter or function to approxi 
mately the desired value; initiating a change in mode of the 
sensor from the ?rst mode to a second mode responsive to 
capacitive coupling caused by moving displacement of the 
object along the sensing path in relation to the ?rst point of 
touch of the object on the sensing element; in the second 
mode displacing the object on the sensing element to adjust 
the parameter or function from the value initially set to the 
desired value; and processing the signal to determine the 
selected parameter or function value. 

[0016] In an embodiment of the invention, the capacitive 
sensor may Work in a ?rst mode and a second mode. In a ?rst 
mode, a signal may be generated Which is indicative of 
capacitive coupling of an object, for example a user’s ?nger, 
With the sensing element. The signal generated in the ?rst 
mode may provide an approximate position of an object in 
relation to a desired parameter value the user Wishes to 
select. A processor may preferably be provided to interpret 
and process the signal to determine the approximate position 
of an object on the sensing element. It is preferred that in the 
?rst mode of operation, the capacitive sensor may generate 
a signal indicative of capacitive coupling caused by bringing 
an object into proximity With a desired location on the sensor 
or by moving displacement of the object in proximity With 
the sensing element. 
[0017] In an embodiment of the invention, the capacitive 
sensor may enter a second mode of operation if moving 
displacement of the object in proximity With the sensing 
element during a ?rst mode of operation exceeds a minimum 
threshold value. For example, for a sensing element in the 
form of a rotary capacitive sensor, if a user displaces an 
object in proximity With the sensing element during a ?rst 
mode of operation by a minimum threshold angle in relation 
to a ?rst point of touch of the object on the sensing element, 
the capacitive sensor may sWitch into a second mode of 
operation. The minimum threshold angle may be determined 
by an algorithm programmed into a microcontroller and the 
threshold angle may be set at different values depending on 
the sensitivity required and the parameter Which is being 
adjusted. In one embodiment, the threshold angle may be set 
at 20 degrees before the capacitive sensor sWitches from the 
?rst mode to the second mode of operation. An approximate 
parameter value may be obtained in the ?rst mode and in the 
second mode a desired parameter value may be selected. 

[0018] In the second mode of operation, an object may be 
displaced in proximity With the sensing element by a pre 
determined threshold value, for example 20 degrees, to 
effect an incremental change in the parameter value thereby 
alloWing a desired speci?c parameter value to be selected. 
Advantageously, a capacitive sensor of the invention oper 
ating in a ?rst mode may alloW a parameter value to be 
selected (Which may be the desired value, or near to the 
desired value, the user Wishes to select) and in a second 
mode the sensor may effect an incremental increase or 
decrease of the parameter value selected in the ?rst mode. In 
the second mode, a parameter value may be increased or 
decreased by a pre-determined amount, for example :1 unit, 
:5 units, or :10 units, based on the number of times an 
object is displaced on the sensing element exceeding a 
pre-determined threshold value. Therefore, the threshold 
value may correspond to an increase or decrease of the 
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parameter value by, say, :1 unit, and each time the threshold 
value is reached (n times) the parameter value Will increase 
or decrease by :1 (n times :1). 
[0019] In an alternative embodiment of the invention, the 
capacitive sensor may enter a second mode of operation by 
effectively ‘Zooming-in’ on a narroWer range of parameter 
values, compared to the parameter range displayed in the 
?rst mode, so that a user may accurately select a desired 
parameter value. The narroWer range of parameter values 
shoWn during the second mode Will be determined by the 
parameter value selected in the ?rst mode, for example plus 
and minus 10 units from the value selected in the ?rst mode. 
In the second mode of operation, an object may be displaced 
along the sensing element so as to select the desired param 
eter value. 

[0020] Preferably the processor for determining the posi 
tion of an object in proximity With the sensing element in a 
?rst mode of operation may be operable for also determining 
the position of an object in proximity With the sensing 
element in a second mode of operation. 
[0021] Therefore, in the invention the capacitive sensor 
may function in a ?rst mode of operation in Which an 
approximate parameter value may be selected folloWed by a 
second mode of operation in Which a speci?c parameter 
value may be selected. The range of parameter values 
associated With the capacitive sensor (i.e. the resolution) 
may determine Whether a desired parameter value can be 
selected in the ?rst mode of operation. The second mode of 
operation Will alloW a desired parameter value to be accu 
rately selected, for example, either by Zooming-in on a 
narroWer range of parameter values around the parameter 
value selected in the ?rst mode and displacing an object in 
proximity With the sensing element to select the desired 
value, or, by displacing an object in proximity With the 
sensing element to exceed a pre-determined threshold value 
in order to change the parameter value selected from the ?rst 
mode by one or more increments. The number of times the 
threshold value is exceeded may determine the number of 
times the parameter value is increased or decreased. 

[0022] A capacitive sensor of the invention may be incor 
porated into a control panel of an electronic appliance or 
gadget, for example a cooking oven, microWave oven, 
television, Washing machine, MP3 player, mobile phone, or 
other multimedia device. A Wide range of parameters/func 
tions may be controlled by the capacitive sensor of the 
invention, dependent on the type of electronic appliance in 
Which the capacitive sensor is incorporated, for example, 
temperature, volume, contrast, brightness, or frequency. The 
parameter or function to be controlled may be selected prior 
to use of the capacitive sensor. 

[0023] Advantageously, the sensor has a higher degree of 
resolution in the second mode alloWing a user to move their 
?nger in proximity With the sensing element to select a 
speci?c parameter value. If the sensing element is in the 
form ofa closed loop, a user may be able to scroll clockWise 
or anticlockwise around the sensing element to select the 
desired value. In the second mode for example, a 20 degree 
rotation may be equivalent to changing a parameter value by 
1 unit. The amount of rotation required by an object on the 
sensing element to cause an incremental change in a param 
eter value may be varied dependent on the parameter or 
function being controlled. Control circuitry or a program 
controlled microprocessor may be used to control the degree 
of rotation required to cause a change in a parameter value. 
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[0024] In a preferred embodiment of the invention, the 
sensing element is arcuate in shape. It is particularly pre 
ferred that the sensing element is in the form of a closed loop 
for use in a rotary capacitive position sensor. In a rotary 
capacitive position sensor embodiment, an object may be 
moved along the sensing element of the sensor for a plurality 
of revolutions and the distance moved by the object may 
determine the output signal Which is generated by the 
sensing channel(s). 
[0025] In the ?rst mode of operation of the capacitive 
sensor, capacitive coupling of an object in proximity With a 
sensing element may be detected to give an approximate 
position in relation to a range of values for a given param 
eter. If a user Wishes to obtain different position data, the 
object may be removed from proximity With the sensing 
element and then brought into proximity With the said 
sensing element again. In other Words, a user may initiate the 
?rst mode of the sensor again simply by retouching the 
sensing element. When the second mode of operation is 
initiated, a user may scroll the sensing element to select a 
speci?c value of a certain parameter. An output signal may 
be generated indicative of a speci?c parameter value When 
an object ceases displacement at a certain position on the 
sensing element. In an embodiment, if a user releases touch 
from the sensing element in a second mode and retouches 
the sensing element then the ?rst mode of operation may be 
activated again. 
[0026] In an embodiment of the invention, the capacitive 
position sensor may further comprise one or more discrete 
sensing areas in the centre region of a rotary sensing 
element. Preferably, if the sensing areas in the centre region 
of the sensing element sense capacitive coupling to an 
object, any signal produced from the sensing element is 
reduced or ‘locked out’ using the Adjacent Key Suppres 
sionTM technology described in the applicant’s earlier U.S. 
Pat. No. 6,993,607 and US. Ser. No. 11/279,402 both 
incorporated herein by reference. Any output signal from the 
rotary sensing element caused by capacitive coupling With 
an object may also lock out a signal from the central sensing 
areas. The sensing element may be embodied by a single 
resistor, for example it may comprise a resistive material 
deposited on a substrate to form a continuous pattern. This 
provides for an easy-to-fabricate resistive sensing element 
Which can be deposited on the substrate in any one of a range 
of patterns. Alternatively, the sensing element may be made 
from a plurality of discrete resistors. The discrete resistors 
may be alternately connected in series With a plurality of 
conducting sense plates, the sense plates providing for 
increased capacitive coupling betWeen the object and the 
resistive sensing element. This provides for a resistive 
sensing element Which can be fabricated from Widely avail 
able olf-the-shelf items. The disclosure of WO2005/0l9766 
is incorporated herein by reference as an example of the 
capacitance measurement circuitry Which may be used. 
Alternatively, a resistor-less sensing element similar to that 
described in Us. Pat. No. 4,264,903 may be used to form 
the capacitive sensor of the invention. 

[0027] The resistive sensing element may have a substan 
tially constant resistance per unit length. This provides for a 
capacitive position sensor having a simple uniform 
response. Where greater positional resolution is required 
and/or When employing a relatively long resistive sensing 
element, the resistive sensing element may include a plu 
rality of terminals. 
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[0028] The object to be detected may be a pointer, for 
example a ?nger or a stylus, Which can be freely positioned 
by a user. Alternatively, the object may be a Wiper held in 
proximity to the resistive sensing element, the position of the 
Wiper along the resistive sensing element being detected by 
the capacitive position sensor. The position of the Wiper may 
be adjusted by a user, for example by turning a rotary knob, 
or may be coupled to a shaft driven by connected equipment 
such that the capacitive position sensor can act as an 
encoder. 

[0029] Further objects of some embodiments of the inven 
tion are to provide for a sensor having high reliability, a 
sealed surface, loW poWer consumption, simple design, ease 
of fabrication, and the ability to operate using off-the-shelf 
logic or microcontrollers. 

[0030] In US. Pat. No. 6,466,036, the applicant teaches a 
capacitive ?eld sensor employing a single coupling plate to 
detect change in capacitance to ground. This apparatus 
comprises a circuit employing repetitive charge-then-trans 
fer or charge-plus-transfer cycles using common integrated 
CMOS push-pull driver circuitry. This technology forms the 
basis of some embodiments of the invention and is incor 
porated by reference herein. 
[0031] Some de?nitions are noW made. ‘Element’ refers to 
the physical electrical sensing element made of conductive 
substances. ‘Electrode’ refers to one of the galvanic con 
nection points made to the element to connect it to suitable 
driver/ sensor electronics. The terms ‘object’ and ‘?nger’ are 
used synonymously in reference to either an inanimate 
object such as a Wiper or pointer or stylus, or alternatively 
a human ?nger or other appendage, any of Whose presence 
adjacent the element Will create a localiZed capacitive cou 
pling from a region of the element back to a circuit reference 
via any circuitous path, Whether galvanically or non-gal 
vanically. The term ‘touch’ includes either physical contact 
betWeen an object and the element, or, proximity in free 
space betWeen object and element, or physical contact 
betWeen object and a dielectric (such as glass) existing 
betWeen object and element, or, proximity in free space 
including an intervening layer of dielectric existing betWeen 
object and element. Hereinafter the terms ‘circle’ or ‘circu 
lar’ refer to any ellipsoid, trapeZoid, or other closed loop of 
arbitrary siZe and outline shape having an open middle 
section. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] The invention Will noW be described by Way of 
example only With reference to the embodiments described 
and shoWn in the draWings. 
[0033] FIG. 1 shoWs a control panel of an apparatus 
embodying a rotary capacitive sensor, the sensor being used 
in a ?rst mode of operation. 

[0034] FIG. 2a shoWs the capacitive sensor of FIG. 1 
being used by in a second mode of operation, With the user 
scrolling around the sensor in an anti-clockWise direction. 

[0035] FIG. 2b shoWs the capacitive sensor of FIG. 1 
being used in a second mode of operation, With the user 
scrolling around the sensor in a clockWise direction. 

[0036] FIG. 3 shoWs a control panel of an apparatus 
according to another embodiment, in Which a rotary capaci 
tive sensor is being used in a ?rst mode of operation. 
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[0037] FIG. 4 shoWs the capacitive sensor of FIG. 3 being 
used in a second mode of operation. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0038] FIG. 1 illustrates part of a control panel 50 having 
a capacitive sensor 60 and a digital readout display 70. The 
control panel 50 may be incorporated into an electronic 
appliance such as a cooking oven, microWave oven, Washing 
machine, fridge freeZer, television, MP3 player, mobile 
telephone or the like. The parameter or function to be 
controlled by the capacitive sensor Will depend on the type 
of electrical appliance in Which the capacitive sensor is 
incorporated. Parameters like volume, temperature, operat 
ing program, brightness, contrast are some examples of 
functions that may be controlled by the capacitive sensor of 
the invention. In a preferred embodiment of the invention, 
the parameter to be controlled may be chosen from a 
pre-determined list of parameters so that a user may advan 
tageously adjust different parameters on an electrical appli 
ance or apparatus. The capacitive sensor 60 shoWn in FIG. 
1 is set to control cooking temperature of a microWave or 
cooking oven. 
[0039] The capacitive sensor 60 comprises a rotary sens 
ing element 100 for detecting capacitive coupling With an 
object, typically an operator’s ?nger. A Liquid Crystal 
Display 75 (or other knoWn display) is formed in the control 
panel 50 to illuminate the temperature scale around the 
sensing element. The temperature scale ranges from 0 to 300 
degrees Centigrade. The capacitive sensor 60 is shoWn in a 
?rst mode of operation in Which a user’s ?nger is used to 
select a cooking temperature. A user’s ?nger 80 is shoWn in 
proximity With a portion of the sensing element 100 corre 
sponding to a temperature of 175 degrees Centigrade (° C.) 
Which is displayed on the digital readout display 70. The 
selected temperature of 175° C. may be the desired tem 
perature required by the user, but in most cases the tem 
perature selected in the ?rst mode of operation Will indicate 
a temperature near to the actual temperature required by the 
user. A user may re-touch the sensing element 100 of the 
sensor to reactivate the ?rst mode of operation and select a 
different temperature. The resolution of the sensor may 
determine hoW close the temperature selected in the ?rst 
mode is to the desired temperature sought by the user. 
[0040] Turning noW to FIGS. 2A and 2B, the capacitive 
sensor 60 is shoWn in a second mode of operation. The 
capacitive sensor automatically enters the second mode of 
operation after a temperature has been selected in the ?rst 
mode of operation. In the second mode, a user is able to 
increase or decrease the temperature selected in the ?rst 
mode by a pre-determined increment. Changing the tem 
perature by a given increment depends on a user displacing 
their ?nger in proximity With the sensing element 100 by a 
pre-determined threshold angle. The embodiment shoWn in 
FIGS. 2A and 2B requires a 20° rotation (i.e. threshold angle 
is 20°) to effect a temperature change of 11° C. 
[0041] As shoWn in FIG. 2A, a user has displaced their 
?nger in proximity With the sensing element 100 in an 
anti-clockWise direction to decrease the temperature of 175° 
C. selected in the ?rst mode. The user has moved his ?nger 
by 40° (i.e. 2x the threshold angle) from the ?rst point of 
touch in the ?rst mode of operation, to cause a temperature 
decrease by 20 C. to 173° C. (shoWn by arroW C). As shoWn 
in FIG. 2B, the user has moved his ?nger by 40° in a 
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clockwise direction from the ?rst point of touch in the ?rst 
mode of operation, to cause a temperature increase by 2° C. 
to 177° C. (arroW D). Advantageously, the capacitive sensor 
in the second mode of operation alloWs a user to accurately 
select a desired temperature. The resolution of the capacitive 
sensor in the second mode of operation is typically ?ner than 
that in the ?rst mode of operation. The threshold angle may 
be re-settable and is typically determined by a program 
stored in a microcontroller. 
[0042] In the second mode of operation as illustrated in 
FIGS. 2A and 2B, a + and — indicator display 92 is present 
above the capacitive sensor 60 to indicate to the user that the 
temperature can be increased or decreased by 1 unit(s). The 
digital display 70 shoWs the temperature as it is changed by 
the user. The LCD 75 shoWing the temperature scale in the 
?rst mode is no longer highlighted during the second mode 
of operation. 
[0043] FIG. 3 illustrates a rotary sensing element 20 of a 
capacitive position sensor 10 embodying the invention. The 
capacitive sensor 10 is incorporated into a control panel of 
a cooking oven. The capacitive sensor 10 shoWn in FIG. 1 
is used to select a desired cooking temperature, although the 
sensor could be used for selecting any particular parameter 
value based on the electrical appliance in use. The sensor of 
FIG. 1 is shoWn in a ?rst mode of operation. A user’s ?nger 
30 approaches the rotary sensing element 20 and is capaci 
tively coupled to the sensing element in the region betWeen 
150 to 200° C. A temperature of 175° C. is shoWn in the 
digital display 70. The ?rst mode of operation of the sensor 
alloWs the user to select an approximate cooking tempera 
ture. The rotary sensing element 20 may have a diameter of 
about 2 inches Which, prior to the invention, may make it 
dif?cult for a user to accurately select a certain temperature. 
[0044] The capacitive sensor 10 automatically enters a 
second mode of operation after a temperature has been 
selected in the ?rst mode, as illustrated in FIG. 4. As shoWn 
in FIG. 4, the temperature scale around the sensing element 
20 has been modi?ed or reset to expand the temperature 
range in the capacitively coupled region determined from 
the ?rst mode of operation. The user may noW select a 
desired temperature for cooking by scrolling his ?nger 
clockWise or anticlockWise around the sensing element until 
the desired temperature is reached, in this case 180° C. as 
shoWn on the digital display 70. The temperature scale 
illustrated in FIG. 4 is only an example of hoW the capacitive 
sensor may be programmed to Zoom in on a pre-determined 
temperature range. In the second mode of operation, the 
number of degrees of rotation required to effect a tempera 
ture change by a certain increment may be adjusted. The 
temperature selected may be displayed on an analogue or 
digital readout display formed Within the control panel, such 
as on digital display 70. 
[0045] Although the present invention has been described 
With respect to preferred embodiments, many modi?cations 
and alterations can be made Without departing from the 
invention. Accordingly, it is intended that all such modi? 
cations and alterations be considered as Within the spirit and 
scope of the invention. 

What is claimed is: 
1. A capacitive position sensor for setting a parameter or 

function to a desired value in a range of parameter or 
function values by determining the position of an object on 
a capacitive position sensor, the capacitive position sensor 
comprising: 
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a sensing element comprising a sensing path; 
at least one terminal connected to the sensing element; 

at least one sensing channel connected to the at least one 
terminal in Which the sensing channel is operable to 
generate a signal indicative of capacitance betWeen the 
terminal and a system ground; 

means to determine a position of an object on the sensing 

element; 
means to further re?ne the position of the object corre 

sponding to a value in the range of parameter or 
function values; and 

a processor operable to interpret and process the signal to 
determine the approximate position of an object on the 
sensing path, the processor being con?gured to provide 
a ?rst mode of the capacitive position sensor in Which 
the range of parameter or function values is mapped 
onto the sensing path and in Which the parameter or 
function can be set to approximately the desired value 
by a touch of the sensing path at a ?rst point, and a 
second mode in Which displacement of an object on the 
sensing element adjusts the parameter or function from 
the value initially set in the ?rst mode, Wherein the 
processor is con?gured to sWitch from the ?rst mode to 
the second mode responsive to capacitive coupling 
caused by moving displacement of an object along the 
sensing path in relation to the ?rst point of touch. 

2. The sensor of claim 1, Wherein the sensing path is 
formed as a closed loop. 

3. The sensor of claim 1, Wherein the processor requires 
said moving displacement to exceed a minimum threshold 
value in order to initiate a change in mode of the sensor from 
the ?rst mode to the second mode. 

4. The sensor of claim 3, Wherein the minimum threshold 
value is pre-determined and the processor is con?gurable to 
set the minimum threshold value at different values depend 
ing on the sensitivity required and the parameter or function 
Which is being adjusted. 

5. The sensor of claim 1, Wherein, in the second mode, the 
processor effects an incremental change in the parameter or 
function value When it is sensed that the object has moved 
along the sensing path by a pre-determined threshold dis 
placement. 

6. The sensor of claim 1, Wherein, in the second mode, the 
processor changes the parameter or function value by a 
number of units based on the number of times the object 
displacement along the sensing path is sensed to have 
exceeded the pre-determined threshold displacement. 

7. The sensor of claim 1, Wherein, in the second mode, the 
processor maps a narroWer sub-range of the range of param 
eter or function values onto the sensing path around the 
value of the parameter or function initially set in the ?rst 
mode. 

8. The sensor of claim 1, Wherein the processor is further 
con?gured such that if a release of touch from the sensing 
element in the second mode folloWed by a subsequent 
re-touching of the sensing element is sensed, then the ?rst 
mode is activated. 

9. The sensor of claim 1, Wherein the parameter or 
function being controlled by the capacitive position sensor is 
selected from the group: temperature, volume, contrast, 
brightness, and frequency. 
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10. The sensor of claim 1, wherein the processor is 
con?gured to allow the parameter or function to be con 
trolled to be selected prior to use of the capacitive position 
sensor. 

11. A control panel of an electronic appliance incorporat 
ing a capacitive position sensor according to claim 1. 

12. An electronic appliance having a control panel incor 
porating a capacitive position sensor according to claim 1. 

13. The electronic appliance of claim 12 selected from the 
group: a cooking oven, microWave oven, television, Washing 
machine, MP3 player, mobile phone, and multimedia 
device. 

14. A method for setting a parameter or function to a 
desired value in a range of parameter or function values by 
determining the position of an object on a capacitive posi 
tion sensor, the capacitive position sensor comprising: a 
sensing element comprising a sensing path; at least one 
terminal connected to the sensing element; at least one 
sensing channel connected to the at least one terminal in 
Which the sensing channel is operable to generate a signal 
indicative of capacitance betWeen the terminal and a system 
ground; means to determine a position of an object on the 
sensing element; and means to further re?ne the position of 
the object corresponding to a value in the range of parameter 
or function values, the method comprising: 

in a ?rst mode of the capacitive position sensor in Which 
the range of parameter or function values is mapped 
onto the sensing path bringing an object into proximity 
With the sensing element at a ?rst point so as to 
determine a position of the object and thereby initially 
set the parameter or function to approximately the 
desired value; 

initiating a change in mode of the sensor from the ?rst 
mode to a second mode responsive to capacitive cou 
pling caused by moving displacement of the object 
along the sensing path in relation to the ?rst point of 
touch of the object on the sensing element; 

in the second mode displacing the object on the sensing 
element to adjust the parameter or function from the 
value initially set to the desired value; and 
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processing the signal to determine the selected parameter 
or function value. 

15. The method of claim 14, Wherein the sensing path is 
formed as a closed loop. 

16. The method of claim 14, Wherein said moving dis 
placement is required to exceed a minimum threshold value 
in order to initiate a change in mode of the sensor from the 
?rst mode to the second mode. 

17. The method of claim 16, Wherein the minimum 
threshold value is pre-determined and is settable at different 
values depending on the sensitivity required and the param 
eter or function Which is being adjusted. 

18. The method of claim 14, Wherein, in the second mode, 
an incremental change in the parameter or function value is 
e?fected by the object moving along the sensing path by a 
pre-determined threshold displacement. 

19. The method of claim 14, Wherein, in the second mode, 
the parameter or function value is changed by a number of 
units based on the number of times the object displacement 
along the sensing path exceeds the pre-determined threshold 
displacement. 

20. The method of claim 14, Wherein, in the second mode, 
a narroWer sub-range of the range of parameter or function 
values is mapped onto the sensing path around the value of 
the parameter or function initially set in the ?rst mode. 

21. The method of claim 14, Wherein releasing touch from 
the sensing element in the second mode and then re-touching 
the sensing element causes the ?rst mode to be activated 
again. 

22. The method of claim 14, Wherein the parameter or 
function being controlled by the capacitive position sensor is 
selected from the group: temperature, volume, contrast, 
brightness, and frequency. 

23. The method of claim 14, Wherein the parameter or 
function to be controlled is selectable prior to use of the 
capacitive position sensor. 


