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(57) ABSTRACT 

A Water supply for sanitary devices has a sensor, is activat 
able Without contact, has a ?rst capacitor With ?rst and 
second conductive layers and a dielectric layer positioned 
there-between. A second capacitor having a ?rst and second 
electrically conductive layers and a dielectric layer there 
betWeen. An AC voltage generator is electrically connected 
to the second layer of the ?rst capacitor for coupling an AC 
voltage. The supply has a sensor ampli?er for amplifying an 
output signal and the ?rst layer is shared by the capacitors 
and has a shared absorption area. Upon approach or contact 
of an object or a liquid, an additional capacitor is formed 
Whose e?‘ective capacitance experiences a detectable change 
that is tapped at the second layer. 
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CAPACITIVE SENSOR DEVICE AND 
INSTALLATIONS COMPRISING A SENSOR 

DEVICE THIS TYPE 

[0001] The present patent application claims the priority 
of Swiss Patent Application CH 20021353/02, Which Was 
?led on Aug. 2, 2002. 

[0002] The present invention relates to capacitive sensors 
and sensor devices Which are particularly usable for detect 
ing motions or objects. It especially relates to capacitive 
sensors and sensor devices Which have an AC voltage signal 
applied to them and Whose output signal is analyZed via an 
ampli?er stage. 

BACKGROUND INFORMATION 

[0003] There are essentially three different types of 
capacitive sensors. The ?rst variation is distinguished in that 
the capacitance C having its sensor area is the frequency 
determining element in an oscillator. A frequency shift, an 
amplitude change, or a damping increase is analyZed via a 
corresponding method. The disadvantage of this method is a 
very narroWly limited active region. A further disadvantage 
is their susceptibility to breakdown due to the in?uence of 
contamination and/or moisture. 

[0004] A second type of capacitive sensor is based on a 
repeating charge reversal of a de?ned DC voltage potential, 
in Whose capacitanceitime conversion the charge reversal 
duration is analyZed. A disadvantage of this variation is a 
very narroWly limited response region. Furthermore, this 
principle has no static detection interval, but rather a 
dynamic detection interval Which is a function of the 
approach speed and the approach angle of an object. An 
example of a sensor Which is based on the charge reversal 
principle is described in a publication of EDISEN-electronic 
GmbH from 2001. This publication has the title “Schalten 
Wie von Geisterhandiin der Zeitebene liegt der Zauber 
[SWitching as if by magicithe magic is in the time plane]”. 
The analysis method described in this publication is the 
object of a European Patent Application Which Was pub 
lished under the number EP 0 723 339 A1. A comparable 
approach, Which is based on the charge reversal principle, is 
described in German Published Application DE 25 16 024. 
There is a German Published Application DE 198 15 324 
A1, in Which a sanitary valve is described that is designed 
so that through repeated charge reversal and determination 
of the charge reversal duration, the Water supply may be 
controlled. 

[0005] Athird type is capacitive barriers, Whose geometric 
positioning of the tWo plates corresponds to an optical light 
barrier and Which exploit the fact that a current ?oWs 
betWeen tWo capacitor plates When they are poWered With 
AC voltage. One possibility is to shield both plates from one 
another through a conductive and grounded object. In this 
case, the capacitive current becomes smaller or disappears 
entirely. In addition, the capacitance may be elevated if a 
non-grounded object is pushed betWeen the tWo plates. In 
this case, the capacitive current becomes larger. The disad 
vantage of this variation is that the object must be located 
betWeen the plates. A further disadvantage is the increasing 
susceptibility to breakdown due to external in?uences With 
increasing plate spacing. The dependence of the AC voltage 
amplitude on the plate spacing is also a disadvantage. A 
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capacitive sensor for detecting the ?ll level of a liquid is 
described in German Published Application DE 199 49 985. 

[0006] A further arrangement for use in the sanitary ?eld 
is described in US. Pat. No. 5,694,653. The arrangement 
described alloWs contact-less controlling of the Water supply 
and the temperature of the Water in a Washbasin. The valve 
is Wired so that it acts as a transmitter Which emits electro 
static Waves. If a user moves his hand toWard the valve, the 
hand acts as a receiver of the electrostatic radiation. A 
large-area receiver is positioned in the front region of the 
Washbasin, Which in turn absorbs the electrostatic radiation 
emitted from the body of the user. A transmission circuit is 
thus closed and it may be detected that the hand has 
approached the valve. This type of arrangement is very 
sensitive and has a very complex construction. 

OBJECT OF THE INVENTION 

[0007] The present invention is therefore based on the 
object of providing a sensor device, Which both reduces or 
eliminates the disadvantages described in the related art and 
also has further advantages. The present invention o?fers, 
among other things, the folloWing advantages: larger 
response and active regions, strongly improved signal-to 
noise ratio, detection of static and moving objects and their 
position in the active region, independence from generator 
voltage amplitude in the function of the active region, and, 
since a non-grounded object does not in?uence the sensor 
unit, also a simple, unremarkable adaptation to existing 
objects. 

ACHIEVEMENT OF THE OBJECT 

[0008] This object is achieved 

[0009] for the sensor device by the features of claim 1; 
and 

[0010] for installations by the features of claim 16. 
Advantageous re?nements of the present invention are 
de?ned by the dependent claims. 

[0011] In the folloWing, the present invention Will be 
described in greater detail With reference to the draWing: 

[0012] FIG. 1A shoWs a ?rst sensor device according to 
the present invention in a schematic sectional illustration; 

[0013] FIG. 1B shoWs an equivalent circuit diagram of the 
sensor device shoWn in FIG. 1A; 

[0014] FIG. 2 shoWs a schematic illustration Which dis 
plays the comparison of a conventional sensor and a sensor 
device according to the present invention under the effect of 
moisture; 

[0015] FIG. 3A shoWs a schematic illustration Which 
displays the active region of a conventional sensor; 

[0016] FIG. 3B shoWs a schematic illustration Which 
displays the active region of a sensor device according to the 
present invention; 

[0017] FIG. 4A shoWs a second sensor device according 
to the present invention in a schematic sectional illustration; 

[0018] FIG. 4B shoWs an equivalent circuit diagram of the 
sensor device shoWn in FIG. 2A; 
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[0019] FIG. 5 shows a further sensor device according to 
the present invention, Which has a similarity to the sensor 
device shoWn in FIG. 1A and 1B, in a top vieW; 

[0020] FIG. 6 shoWs a further sensor device according to 
the present invention in a sectional illustration; 

[0021] FIG. 7 shoWs a further sensor device according to 
the present invention in a sectional illustration, 

[0022] FIG. 8 shoWs a further sensor device according to 
the present invention in a top vieW; 

[0023] FIG. 9 shoWs a further sensor device according to 
the present invention in a top vieW; 

[0024] FIG. 10 shoWs a further sensor device according to 
the present invention in a top vieW; 

[0025] FIG. 11 shoWs a further sensor device according to 
the present invention in a sectional illustration; 

[0026] FIG. 12 shoWs a further sensor device according to 
the present invention in a sectional illustration; 

[0027] FIG. 13 shoWs a simpli?ed block diagram of a 
further sensor device according to the present invention; 

[0028] FIG. 14 shoWs a further sensor device according to 
the present invention in a top vieW; 

[0029] FIG. 15 shoWs a Water tap according to the present 
invention having a sensor device in a side vieW; 

[0030] FIG. 16 shoWs a urinal according to the present 
invention having a sensor device in a detail vieW; 

[0031] FIG. 17 shoWs an installation according to the 
present invention having a sensor device for determining the 
?ll level. 

[0032] The schematic construction of the present inven 
tion is shoWn in FIG. 1A. A second electrically conductive 
area 41 is attached to a ?rst electrically conductive area 32 
using the insulator 43. Furthermore, a third electrically 
conductive area 31 is provided on the ?rst conductive area 
32 using a second insulator 33. The electrically conductive 
area 41 is connected via a connection 36 to an AC voltage 
generator 39. The electrically conductive area 31 is con 
nected via a connection 37 to a sensor ampli?er 40. 

[0033] The functional principle according to the present 
invention Will be explained in detail in connection With FIG. 
1B: a generator signal s1(l) is coupled through the AC 
voltage generator 39 via C1, comprising a ?rst electrically 
conductive area 41, the dielectric 43, and a second electri 
cally conductive area 32.3. The signal s2(l) is coupled out 
via C2, comprising a ?rst electrically conductive area 31, the 
dielectric 33, and a second electrically conductive area 32.1, 
onto the sensor ampli?er 40. The partial areas 32.1, 32.2, and 
32.3 correspond in the arrangement described to the area 32 
shoWn in FIG. 1A. A capacitance C3 comprises the ?rst area 
32.2 and the dielectric in the range dx, Which, in addition to 
so (for the air gap), may be composed from different er, as 
is shoWn, for example, in FIG. 1A using an adhesive layer 
34 and a carrier material 35, and the object 38. C3 changes 
its capacitance as a function of dx, as a function of the 
construction of the dielectric, and also as a function of the 
object 38. In the extreme case, if there is no er and there is 
direct contact of the object 38 With the absorption area 32, 
C3 is replaced by a resistance R20. 
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[0034] The arrangement betWeen the coupling point 36 for 
s1(l) and the point 37 at Which s2(l) is tapped forms the 
actual electrical netWork of the sensor device, C1 and C3 
forming a voltage divider, Whose central tap supplies the 
signal s2(l) to the sensor ampli?er 40 via C2. If the object 
38 approaches the area 32, dx is reduced and the effective 
capacitance of C3 is thus elevated. The signal s2(l) is thus 
correspondingly damped. If the object 38 moves aWay from 
the area 32, dx becomes larger and the capacitance of C3 
thus becomes smaller. Accordingly, s2(l) is damped less. 
Thus, the area 32 can be regarded as absorption area. The 
dimension of the absorption area 32 is a function of the 
application. The ratio of the dimensions of the electrically 
conductive areas 31, 32, and 41 and their dielectrics 33 and 
43 to one another are also a function of the application. The 
operating region of the sensor device may be optimiZed 
using voltage adaptation. This requires a corresponding 
dimensioning of C1 in relation to C3. The active region of 
the sensor unit is essentially determined by its absorption 
area 32. 

[0035] The response region of a conventional sensor 
device is compared With the sensor device according to the 
present invention in FIGS. 3A and 3B. The conventional 
sensor device is shoWn beloW the diagram in FIG. 3A. The 
signal s2(l) is only attenuated When an object approaches the 
plates of the capacitor in a very narroWly limited region. 

[0036] In the sensor device according to the present inven 
tion, Which is shoWn beloW the diagram in FIG. 3B, the 
desired response region is set using the dimension of the 
absorption area and/ or ?xed thereby. 

[0037] In order that the electrical ?eld of C1 and C2 may 
not be in?uenced, or in the extreme case even short 
circuited, both the electrically conductive areas 31 and 41 
and also their dielectrics 33 and 43 are to be positioned 
behind the absorption area 32 and/or invisibly to the object 
38, as is shoWn in FIG. 1A. A direct comparison of a 
conventional capacitive sensor device and the sensor device 
according to the present invention are shoWn in this regard 
in FIG. 2. The behavior When the sensor unit is moistened 
is shoWn. The output voltage s2(l) of a conventional sensor 
unit is constant (curve 220) in the dry state. As soon as 
moisture Wets the sensor device, a short-circuit occurs and 
the output voltage jumps suddenly and achieves a maximum 
voltage smax. 

[0038] In contrast, the sensor device according to the 
present invention is insensitive to moisture. A short-circuit 
may not occur. The curve 221 runs horizontally. If an object 
noW approaches, the voltage s2(l) falls, since damping 
occurs due to C3. The conventional sensor device shoWs no 
reaction When the object approaches because of the short 
circuit. 

[0039] In the folloWing, further embodiments of the 
present invention Will be described: 

[0040] A further embodiment of the present invention is 
shoWn in FIG. 4A. A comparison of FIG. 1A With FIG. 4A 
shoWs that C1 Was replaced by a resistor R. The functional 
principle according to the present invention Will be 
explained in detail With reference to FIG. 4B. The generator 
signal s1(l) is coupled in by an AC voltage generator 19 via 
the resistor R. The resistor R may, for example, be the output 
resistance of the generator 19. The signal s2(l) is coupled out 
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via C2, comprising a ?rst electrically conductive area 12, the 
dielectric 13, and a second electrically conductive area 11, 
on a sensor ampli?er 20. The partial areas 12.1 and 12.2 in 
the arrangement shoWn correspond to the area 12 shoWn in 
FIG. 4A. The capacitance C3 comprises a ?rst area 12 and 
a dielectric in the range dx, Which, in addition to so (for the 
air gap), may be composed from different er, as is shoWn, for 
example, in FIG. 4A using an adhesive layer 14 and a carrier 
material 15, and the object 18. C3 changes its capacitance as 
a function of dx, as a function of the construction of the 
dielectric, and also as a function of the object 18. In the 
extreme case, if there is no Er and there is direct contact of 
the object 18 With the absorption area 12, C3 is replaced by 
a resistance R20. 

[0041] The arrangement betWeen the coupling point 16 for 
s1(l) and the point 17 at Which s2(l) is tapped forms the 
actual electrical network of the sensor device, R and C3 
forming a voltage divider, Whose central tap supplies the 
signal s2(l) to the sensor ampli?er 20 via C2. If the object 
38 approaches the area 12, dx is reduced and the capacitance 
of C3 is thus elevated. The signal s2(l) is correspondingly 
damped. If the object 18 moves aWay from the area 12, dx 
becomes larger and the capacitance of C3 thus becomes 
smaller. Accordingly, s2(l) is damped less. The area 12 is 
thus referred to as the absorption area. The dimension of the 
absorption area 12 is a function of the application. The ratio 
of R to C3 is also a function of the application. The operating 
region may be optimiZed using voltage adaptation. This 
requires a corresponding dimensioning of R in relation to 
C3. The active region of the sensor unit is essentially 
determined by the siZe and shape of the absorption area 12. 

[0042] In order that the electrical ?eld of C2 may not be 
in?uenced, or in the extreme case even short-circuited, the 
electrically conductive area 11 and also its dielectric 13 are 
to be positioned behind the absorption area 12 and/or 
invisibly to the object 18, as shoWn in FIG. 4A. In this 
regard, the resistor R is also to be attached behind the 
absorption area 12. HoWever, this construction has the 
disadvantage that in contrast to the embodiment in FIG. 1A, 
there is no longer an electrical separation betWeen the 
generator 19 and the absorption area 12. 

[0043] A further embodiment 30 is that in the variation 
shoWn in FIG. 1A, the capacitor C2 is replaced by a 
high-ohmic resistor. This embodiment is not shoWn. The 
disadvantage of this construction variation is that the sensor 
ampli?er is electrically connected to the absorption area. 

[0044] A further embodiment of the present invention is 
shoWn in FIG. 5. The embodiment 90 shoWn in FIG. 5 
corresponds in some elements to those of the embodiment 
30. For the sake of simplicity, these elements are identi?ed 
using identical reference numbers as in FIGS. 1A and 1B. 
The sensor device 9 is distinguished in that a shielding area 
112 is provided. This shielding area 112 comprises a con 
ductive material and is preferably applied to either ground or 
mass. The shielding area 112 is decoupled from the areas 31 
and 41 of the capacitors C1 and C2 by tWo dielectric layers 
104 and 113. Through the shielding area 112, the response 
region of the sensor device 90 may be ?xed primarily on the 
semi-space in front of the absorption area 32. Movements 
behind the sensor device 90 (in FIG. 5 above the shielding 
area 112) are not detected. Interfering in?uences may thus be 
excluded or reduced. Simultaneously, the shielding area 112 

Apr. 6, 2006 

acts as a shield against electromagnetic interference. The 
signal-to-noise ratio may thus be improved. According to the 
present invention, an AC voltage signal s1(l) from an AC 
voltage generator 99 is coupled via a conductive connection 
96 into the area 41 of the capacitor C1. On the output side, 
a sensor ampli?er 100 is connected via a conductive con 
nection 97 to a plate 31 of the capacitor C2. A signal s2(l) 
is coupled out of the capacitor network here. 

[0045] A further embodiment 120 is shoWn in FIG. 6. The 
embodiment 120 shoWn in FIG. 6 corresponds in some 
elements to the embodiments 30 and/or 90. For the sake of 
simplicity, these elements are identi?ed using the identical 
reference numbers as in FIG. 1 and/or FIG. 5. The sensor 
device 120 is distinguished in that it has a symmetrical 
response region. The response region extends into the semi 
space above and the semi-space beloW the sensor device 120 
shoWn. The entire construction is mirror-symmetrical to a 
central plane (not shoWn) in this example. In addition to the 
capacitance C1, formed by the ?rst absorption area 32, the 
dielectric 43, and the area 41, and the capacitance C2, 
formed by the ?rst absorption area 32, the dielectric 33, and 
the area 31, the sensor device 120 comprises tWo further 
capacitors C1' and C2', as Well as a second absorption area 
122. The capacitance C1' is formed by the second absorption 
area 122, the dielectric 123, and the area 41, and the 
capacitance C2' is formed by the second absorption area 122, 
the dielectric 124, and the area 31. According to the present 
invention, an AC voltage signal s1(l) is coupled into the 
capacitor netWork from an AC voltage generator 129 via a 
conductive connection 126 using the capacitors C1 and C1', 
the capacitances of the capacitors C3 and C3' being a 
function of Whether objects are located in the response 
region. On the output side, a sensor ampli?er 130 is con 
nected via a conductive connection 127 to the area 31 of the 
capacitors C2, C2'. A signal s2(l) is coupled out of the 
capacitor netWork here. 

[0046] A further embodiment 140 is shoWn in FIG. 7. The 
embodiment 140 shoWn in FIG. 7 corresponds in some 
elements to those of the construction 30. For the sake of 
simplicity, these elements are identi?ed using the identical 
reference numbers as in FIG. 1A and FIG. 1B. The sensor 
device 140 is distinguished in that the absorption area 142 is 
divided into 2 through n electrically separated partial areas 
142.1, 142.2, through 142.11. The spatial response sensitivity 
in dx may thus be elevated as a function of dL (spacing 
betWeen the partial areas) and the number of partial areas 
142.1, 142.2, through 142.n. HoWever, the signal-to-noise 
ratio and the short-circuit behavior in the event of moisture 
as shoWn in FIG. 2 accordingly Worsen. According to the 
present invention, an AC voltage signal s1(l) from an AC 
voltage generator 139 is coupled via a conductive connec 
tion 136 into the area 141 of the capacitor C1. On the output 
side, a sensor ampli?er 143 is connected via a conductive 
connection 147 to an area 144 of the capacitor C2. A signal 
s2(l) is coupled out of the capacitor netWork here. 

[0047] Various further embodiments may be assembled on 
the basis of the embodiments shoWn and described through 
modi?cation and other combinations of the individual ele 
ments. It is to be noted here that the ?gures are schematic. 
The ?gures are not to scale. 

[0048] In the description, reference Was made several 
times to an object Whose motion and/or position Within the 
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response region is detectable. The objects may be body 
partsifor example, the hand of a user4or arti?cial or 
natural objects or liquids. 

[0049] In addition, the sensor devices alloW, among other 
things, the recognition of the folloWing states and/or 
changes: 

[0050] an object comes into the response region, 

[0051] an object leaves the response region, 

[0052] an object moves in the response region, 

[0053] an object changes its siZe in the response region, 

[0054] an object remains in the response region, 

[0055] an object changes its composition in the 
response region. 

Advantages of the Sensor Device: 

[0056] The sensor devices according to the present inven 
tion essentially correct the disadvantages of knoWn arrange 
ments, or reduce the disadvantages detectably. The present 
invention has signi?cant advantages in relation to the 
already knoWn devices. 

[0057] The sensor device according to the present inven 
tion has a signi?cantly larger response and active region, 
since the active region is largely determined by the dimen 
sion and shape of the electrically conductive absorption area. 

[0058] According to the present invention, a sensor is no 
longer simply implemented by a tWo-plate capacitor, but 
rather at least one ?xed and one variable (and/or externally 
in?uenceable) capacitor are used. The spatial response 
region may be intentionally tailored to external conditions 
through the geometric shaping of the plates and through a 
corresponding positioning of the plates to one another. In 
this case, the response region may be prede?ned both in area 
and spatially. 

[0059] The signal-to-noise ratio is improved multiple 
times by the direct coupling of the AC voltage s1(l) into the 
absorption area 32 via C1. 

[0060] The sensor unit according to the present invention 
recogniZes static objects and moving and/or moved objects 
and their position Within the active region, since a corre 
sponding signal is generated using s2(l). 

[0061] Using the sensor unit according to the present 
invention, a much larger active region may be achieved in 
area using small generator voltages, e.g., betWeen 2 volts 
and 5 volts (preferably 3 Vss). 

[0062] The sensor unit according to the present invention 
is not in?uenced by non-grounded objects, since due to the 
constructive arrangement of C1 and C2, their ?eld lines may 
not be in?uenced directly. Thus, for example, moisture 
and/or Water largely has no in?uence, since it only comes 
into contact With the electrically conductive area 32. 

[0063] In the event of a rapid ambient humidity change (in 
the extreme case from air to Water), in typical tWo-plate 
devices their dielectric may become conductive (short 
circuit), or at least change very strongly. In a device accord 
ing to the present invention, the dielectric may only be 
in?uenced insigni?cantly in such a situation, since the 
moisture or the Water only in?uences the absorption area. 
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Because of the relatively loW generator voltage, the devices 
according to the present invention are suitable for battery 
operation. 

[0064] A further advantage is also that due to the de?ning 
siZe of the absorption area, the response region of the sensor 
device is largely independent of the dielectric of the carrier 
material. Therefore, a device according to the present inven 
tion may be used on greatly varying carrier materials. 

[0065] As is obvious from the folloWing embodiments, the 
sensor unit according to the present invention may be 
modi?ed. All embodiments described up to this point may be 
modi?ed as folloWs. 

[0066] A further embodiment 50 of the present invention 
is shoWn in FIG. 8 in a top vieW. The sensor device 50 
shoWn has an L-shaped, conductive absorption area 52. TWo 
capacitors C1 and C2 are seated on this absorption area 52. 
The capacitor C1 is formed by a part of the absorption area 
52 and by an area 51. A dielectric, Which is not shoWn in 
FIG. 8, is located beloW the area 51. The capacitor C2 is 
formed by another part of the absorption area 52 and by area 
53. A dielectric, Which is not shoWn in FIG. 8, is also located 
beloW the area 53. A response region may be prede?ned by 
the siZe and shape of the absorption area 52. The absorption 
area 52 may assume nearly any shape. It may be situated 
tWo-dimensionally or even three-dimensionally. The sensor 
device 50 may again have a signal s1(l) applied to it by a 
generator. An output signal s2(Z) may be coupled out from 
the area 53 at the capacitor C2. The function is comparable 
to the embodiments described previously. As soon as an 
object approaches the absorption area 52, for example, this 
approach may be detected. The position of C1 and C2 in 
relation to the absorption area 52 may be determined spe 
ci?cally for the application. Care must only be taken that a 
minimum spacing is ensured betWeen C1 and C2, so that the 
direct coupling to one another is negligible. 

[0067] A further embodiment 70 of the present invention 
is shoWn in FIG. 9 in a top vieW. The sensor device 70 
shoWn has a T-shaped, conductive absorption area 72. TWo 
capacitors C1 and C2 are seated on this absorption area 72. 
The capacitor C1 is formed by a part of the absorption area 
72 and by a plate 71. A dielectric, Which is not shoWn in 
FIG. 9, is located beloW the plate 71. The capacitor C2 is 
formed by another part of the absorption area 72 and by an 
area 73. A dielectric, Which is not shoWn in FIG. 9, is also 
located beloW the area 73. In the embodiment shoWn, the 
response region may be ?xed through removal (for example, 
by cutting off using scissors). An absorption area made of a 
conductive, ?exible material is especially suitable. The 
absorption area 72 may, for example, be implemented as a 
?lm or metal sheet Which is cut to siZe on a carrier material 

(such as a Wall of a space or a (ceramic) Wall of a sanitary 
device) before the sensor device 70 is attached. In order to 
make attaching the absorption area 72 easier, the absorption 
area 72 may be provided on one side With an adhesive ?lm. 
With a suitable selection of the adhesive ?lm, it may be used 
simultaneously as a dielectric of the capacitor C3. It is an 
advantage of the sensor device according to the present 
invention shoWn in FIG. 9 that While being detached and/or 
cut to siZe, no changes must be performed on the AC voltage 
generator and the input sensitivity. The position of C1 and 
C2 in relation to the absorption area 72 may be determined 
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for the speci?c application. Care must only be taken that C1 
has a minimum spacing to C2, so that the direct coupling to 
one another is negligible. 

[0068] A further embodiment of the present invention is 
shoWn in FIG. 10 in a top vieW. The sensor device 80 shoWn 
has three rectangular, conductive absorption areas 82.1, 
82.2, 82.3. The absorption areas 82.1, 82.2, 82.3 are elec 
trically connected to one another via connections 84.1 and 
84.2. TWo capacitors C1 and C2 are seated on the absorption 
area 82.1. The capacitor C1 is formed by a part of the 
absorption area 82.1 and by an area 81. A dielectric, Which 
is not shoWn in FIG. 10, is located beloW the area 81. The 
capacitor C2 is formed by another part of the absorption area 
82.1 and by an area 83. A dielectric, Which is not shoWn in 
FIG. 10, is also located beloW the area 83. In the embodi 
ment shoWn, the response region may be distributed onto the 
partial areas 82.1, 82.2, and 82.3. If these partial areas 82.1, 
82.2, and 82.3 are selected in different siZes, it may be 
differentiated using an appropriate analysis device, With 
object distance dx remaining the same, Whether an object 
has approached the ?rst, the second, or the third partial area. 
This is made possible because, due to their different siZes, 
each of the partial areas also assumes a different effective 
capacitance When an object is moved toWard it. If one 
assumes, for example, that a hand approaches the ?rst partial 
area 82.1, a ?rst damping of the signal s2(l) results. In 
contrast, if the hand approaches the second partial area 82.2, 
the damping of the signal s2(l) is less. These differences are 
recognizable by a suitable analysis device. However, these 
differences are not uniquely recogniZable under certain 
circumstances, since, for example, a small object in front of 
the ?rst partial area 82.1 may cause a similar damping as a 
someWhat larger object in front of the third partial area 82.3. 

[0069] The embodiment shoWn in FIG. 10 may be modi 
?ed, for example, by providing the capacitor C2, Which is 
used for coupling out, on an area other than the partial area 
82.1. 

Possible Manufacturing Methods: 

[0070] All embodiments may be manufactured using the 
folloWing method. 

[0071] The sensor devices according to the present inven 
tion may be manufactured in greatly varying Ways. Prefer 
ably, a dielectric material, such as epoxy, glass ?bers, or 
plastic ?lms, is used as an insulation layer (e.g., layers 33 
and 43 in FIG. 1A). The conductive absorption layer may be 
applied to this insulation layer. There are various methods 
for this purpose. Gluing a ?lm on, vapor-depositing or 
sputtering on a metal coating, and application using elec 
troplating are especially suitable. A circuit board having 
metal coating (for example, having a copper lamination) 
may also be processed through etching in such a Way that the 
absorption area receives the desired shape and siZe. The 
capacitors C1 and C2 may be applied to the back of the 
sensor device in further steps. These capacitors may either 
be pre?nished components Which are applied or they may be 
built up from individual layers. 

[0072] Circuit boards 174 Which are laminated on both 
sides With copper are also suitable. A sensor device 170 as 
shoWn in FIG. 11 may be manufactured there-from. The ?rst 
copper lamination is processed through etching, for 
example, in such a Way that an absorption area 172 having 
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the desired shape and siZe results. The second copper 
lamination, Which is located on the other side of the circuit 
board 174, is textured by etching in order to form an area 
173 of the capacitor C2 and an area 183 of the capacitor C1. 
The circuit board 174 is used as the dielectric layer of the 
tWo capacitors C1 and C2. This device may, for example, be 
attached directly to a carrier layer 175. This carrier layer 
may be a ceramic layer, for example. The mode of operation 
of the device 170 is comparable, for example, to the device 
30. The entire electronics system (generator, signal prepa 
ration and analysis, microprocessor) may possibly also be 
integrated onto the same circuit board 174. 

[0073] An example of the sensor device 190, Which Was 
implemented on a board 194 laminated on one side, is shoWn 
in FIG. 12. The lamination is processed through etching, for 
example, in such a Way that an absorption area 192 having 
the desired shape and siZe results. TWo conventional capaci 
tors C1 and C2 are used, Which are connected to the 
absorption area 192 via an electrical connection. The input 
signal s1(Z) is applied to the input side of the capacitor C1 
and the output signal s2(l) may be coupled out on the output 
side at the capacitor C2. The mode of operation of the device 
190 is comparable, for example, to the device 30. It is also 
to be noted that conventional capacitors may only be used 
conditionally, since, depending on the application, they are 
not commercially available in the required capacitance 
range. The capacitors preferably have a capacitance Which is 
<1 pF. 

[0074] An absorption area made of a conductive, ?exible 
material is especially suitable. The absorption area may, for 
example, be implemented as a ?lm or metal sheet Which is 
cut to siZe on a carrier material (such as a Wall of a space or 

Wall of a sanitary device) before the sensor device is 
attached. In order to make attaching the absorption area 
easier, the absorption area may be provided With an adhesive 
?lm on one side. If the adhesive ?lm is selected suitably, it 
may be used simultaneously as the dielectric of the capacitor 
C3. 

EXEMPLARY FORMS OF ANALYSIS 

[0075] One possible form of analysis may be inferred from 
FIG. 13. The block diagram of a sensor device 200 is shoWn. 
Originating from an AC voltage generator 209, the signal 
s1(l) is coupled into the netWork. On the output side, a chain 
having the folloWing elements is provided: sensor ampli?er 
210, ?lter 201 (preferably a bandpass ?lter Which is tailored 
to the frequency of the signal s1(l)), AC/DC converter 202 
(recti?er), analog/digital converter 203, and microprocessor 
204. The elements of the embodiment may be characteriZed 
in greater detail as folloWs: frequency of the signal s1(Z) 
approximately 20 kHZ; amplitude of the signal s1(l) approxi 
mately 5 V; application factor of the sensor ampli?er 210 
approximately 300; resolution of the analog/digital con 
verter 203 10 bit and sample rate 10 HZ; clock frequency of 
the microprocessor 204 approximately 4 MHZ and instruc 
tion time 1 us. These are exemplary speci?cations. 

[0076] A further possible form of analysis of a sensor 
device 150 according to the present invention is shoWn in 
FIG. 14. This is a device 150 Which comprises n individual 
absorption partial areas 152.1 through 152.11. Each of these 
absorption partial areas 152.1 through 152.n has the same 
input signal s1(Z) applied to it in the embodiment shoWn. It 
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is also conceivable that each absorption partial area 152.1 
through 152.11 has its oWn input signal applied to it. The 
input signal s1(l) is coupled into the capacitor netWork via 
the capacitor C1.14comprising the area 151.1, a dielectric, 
and the absorption partial area 152.1. The capacitors C1.2 
through C1.11 each comprise the areas 151.2, 152.2 through 
151.11, and a dielectric in each case. The partial signals 
s2.1(Z), s2.2(Z) through s2.11(t) are coupled out via the 
capacitors C3.1, C3.2, through C3.11. The capacitor C31 is 
formed by the area 153.1, a dielectric, and the absorption 
partial area 152.1. C32 is formed by the area 152.2, the 
dielectric, and the absorption partial area 152.2. C311 is 
formed by the area 153.11, a dielectric, and the absorption 
partial area 152.11. The output signals s2.1(l), s2.2(Z) through 
s2.11(t) are supplied to sensor ampli?ers 160.1, 160.2, 
through 160.11. After these output signals have been ampli 
?ed, the ampli?ed signals are converted using A/D convert 
ers 161.1, 161.2, through 162.11 into digital signals. In the 
example shoWn, a microprocessor 162 is used. 

[0077] Using suitable analysis routines, the microproces 
sor 162 may analyZe Whether an object is located in front of 
one of the absorption partial areas 152.1 through 152.11. It 
may also determine in front of Which of the absorption 
partial areas 152.1 through 152.11 the object is located. 
Depending on the arrangement of the absorption partial 
areas 152.1 through 152.11, not only a planar resolution, but 
rather also a spatial resolution may be achieved. In the 
example described, n is a natural number greater than 1. 
Motions and motion directions may also be recognized. 

[0078] An operational ampli?er is preferably used as the 
sensor ampli?er in connection With the present invention. 
Ideally, the operational ampli?er alloWs the ampli?cation 
factor to be adjusted. Therefore, the sensor ampli?er may be 
set in such a Way that doWnstream stages (such as a coupling 
circuit for coupling the analog part of the sensor device With 
a doWnstream digital processing device) may be fed With a 
signal that lies in a range Which may be processed. The 
regulation and/or the automatic adjustment may also be 
implemented in another Way. The type of Wiring cited may 
be used together With any of the previously described 
embodiments. 

[0079] If a digital processing device (microprocessor or 
computer) is to be used in order to process the output signals 
of the capacitor sensor device, an A/D converter is used 
Which is preferably connected doWnstream from the sensor 
ampli?er or the AC/DC converter. The A/D converter con 
verts the analog output signal at the output of the sensor 
ampli?er or a recti?ed signal into digitally coded signals. 
The A/D converter is to have a resolution of 8, l0, 12, or 
more bits. The resolution has an in?uence on the precision 
of the A/D conversion. Depending on the embodiment, the 
A/D converter may have a parallel or a serial interface, via 
Which a connection to the digital processing device (e.g., in 
the form of a microprocessor) is implemented, or it is 
already integrated into the processing device. 

Fields of Application: 

[0080] The main ?eld of application of the present inven 
tion is currently seen in installations Which are applied in the 
sanitary ?eld in the Widest sense, including the laboratory 
?eld, measurement technology in the Widest sense, including 
level and position measurement, and in building technology 
in general. In connection With the present invention, the term 
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installation comprises at least one sensor according to the 
present invention and/or one sensor device according to the 
present invention, a chain having processing elements, an 
energy source (poWer supply unit or battery), and a doWn 
stream system to convert the detection into an action (such 
as opening and closing an actuator (e. g., a valve or over?oW 
protector), displaying information, or turning devices, 
valves, and the like on or o?). 

[0081] In the sanitary ?eld, there is a need for detecting 
motions and positions Without contact, for reasons of 
hygiene or operating comfort. Thus, for example, ?ushing a 
toilet boWl or a urinal boWl or turning on and olf a Water 
supply to a Washbasin or sink, a shoWer stall, or a bathtub 
may be regulated or controlled Without contact. Using 
suitable embodiments of the present invention, the supply of 
both cold Water and hot Water may be regulated separately, 
so that a mixture is received at a desired temperature. 

[0082] Water supply regulators and/or controls to sanitary 
valves in the public area are frequently subjected to vandal 
ism by the user, and it is an advantageous property of the 
present invention that Water supply regulators and/or con 
trollers may be designed as vandal-safe using it. The present 
invention is also suitable for sanitary valves Which are 
predominately used by older people or the handicapped, 
since no application of force is necessary. In addition, With 
a suitable embodiment of the present invention, the region 
Which a body part must approach may be implemented as 
relatively large, Which alloWs actuation of sanitary valves by 
the handicapped. 

[0083] In certain cases, it may be advantageous to provide 
an over?oW safety on sanitary valves. Using an over?oW 
safety of this type, over?lling and/ or over?owing of a 
sanitary valve may be prevented more reliably than using an 
over?oW opening, Which may be clogged by contamination. 

[0084] In the sanitary ?eld, there is a need to be able to 
activate and deactivate Water supply valves Without contact. 
Using the sensor device 300 according to the present inven 
tion, the supply unit 301 (Water tap) may be used directly as 
the absorption area, as is schematically shoWn in FIG. 15. 
The AC voltage signal is provided by generator 309 and 
coupled into the tap 301 via a capacitor C1. An output signal 
is coupled out via a capacitor C2 and transferred to an 
ampli?er 310. If a hand is brought into proximity to the tap 
301 (absorption area), the Water supply is turned on. If the 
hand is removed again, the Water supply is interrupted again. 
Thanks to the sensor device according to the present inven 
tion, having the elements C1, C2, the generator 309, and the 
ampli?er 310, in contrast to the knoWn capacitor sensor 
devices, the hands are already recognized from a relatively 
large distance. The presence and the removal of the hands 
may also be recogniZed perfectly using the sensor device 
according to the present invention, in contrast to the knoWn 
capacitor sensor devices. 

[0085] The embodiment shoWn in FIG. 15 may be 
improved further by also applying the AC voltage signal of 
the generator 309 to the medium (in the present case Water) 
Which ?oWs out of the tap 301. The stream of Water emitted 
thus has the generator signal applied to it and may be 
“blanked out” in the analysis. The stream of Water does not 
produce damping, but rather may produce a slight signal 
ampli?cation depending on the coupling of the generator 
signal. Better differentiation between Water and, for 
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example, a hand is therefore possible. The AC voltage signal 
of the generator 309 may be applied to a metal part Which 
is in contact With the Water emitted via a high-ohmic resistor 
and a capacitor, for example. 

[0086] The sensor device 400 according to the present 
invention may also be used to control a urinal, as is indicated 
in FIG. 16. In this case, an absorption area 402 is attached 
behind a ceramic Wall 401 of a urinal in such a Way that the 
presence of the user and/ or the urine stream is recogniZed as 
the object. The AC voltage signal is provided by a generator 
409 and coupled into the absorption area 402 via a capacitor 
C1. An output signal is coupled out via a capacitor C2 and 
transferred to an ampli?er 410. If a hand is brought into 
proximity to the Water tap 301 (absorption area), the Water 
supply is turned on. 

[0087] In building technology, using the present invention, 
even larger areas, such as Walls and the like, may be laid out 
in such a Way that objects and, under some circumstances, 
also their position in front of these areas are detectable. NeW 
possibilities thus result for intelligent solutions in buildings 
in particular. For example, interactive areas may be imple 
mented using the present invention. 

[0088] In an intelligent building equipped in this Way, 
sensor devices according to the present invention may be 
used to control elevators, for example. 

[0089] A further ?eld of application of the present inven 
tion is in the door automation ?eld. Through suitable posi 
tioning of the sensor device, the automatic opening and 
closing of doors may be caused. Furthermore, the haZard 
region of the door may also be monitored, Which prevents 
the door from closing When a person is located in the haZard 
region. 

[0090] A further ?eld of application is in measurement 
technology. Using the present invention, a level measure 
ment may be performed easily and Without coming into 
contact With the medium 502, as is schematically shoWn in 
FIG. 17. By attaching a vertical absorption strip 503 to the 
outside of a non-conductive container 501, the correspond 
ing level may thus be determined easily, since the absorption 
increases as a function of the absorption area 503 covered by 
the medium 502. In the embodiment 500, the AC voltage 
signal is provided by a generator 509 and coupled into the 
absorption area 503 via a capacitor C1. An output signal is 
coupled out via a capacitor C2 and transferred to an ampli 
?er 510. 

[0091] A system for leak recognition may also be imple 
mented. For this purpose, the device according to the present 
invention is positioned in the region of a container to be 
monitored. Liquid or another medium escaping damps the 
?eld and may thus be detected. If a light generator signal is 
applied to the medium, as described in connection With FIG. 
15, the system may differentiate liquid Which has escaped 
from the container from other liquids. 

[0092] A ?eld of application Which may also be included 
in measurement technology is position measurement. Since 
the present invention may also determine distances up to 
several tens of centimeters, a position measurement of an 
object or in relation to an object may be implemented. 

[0093] Abroad ?eld for situating the sensor device accord 
ing to the present invention is the kitchen ?eld, for Which 
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combined sensor devices, such as those shoWn in FIG. 14, 
are particularly suitable. Various kitchen devices may thus 
be turned on and/or off or sWitch positions may even be 
changed. If the novel sensor device is used in the kitchen 
?eld, its contactless actuation is especially advantageous; 
Working in the kitchen frequently results in dirty hands and 
sometimes requires sudden actuation of a device; if such an 
actuation must be performed via contact, the device is 
subsequently dirtied, Which may be avoided through con 
trols having the sensor device according to the present 
invention. 

[0094] Call systems may also be controlled With the aid of 
sensor devices according to the present invention. With 
arrangements as shoWn in FIG. 10, it is additionally possible 
to selectively operate a call system. 

[0095] A ?eld of application Which may also be included 
in building technology is the security ?eld. The sensor 
devices according to the present invention may be used in a 
similar Way as heat sensors, but are completely unremark 
able, so that an unauthoriZed person is prevented from 
bypassing them or even shutting them doWn. For example, 
dangerous regions, such as machines or the like, may be 
secured by a sensor device. The sensor device may cause the 
machine to be turned off. 

[0096] It is also possible to implement person monitoring 
using a foot mat, Which has a capacitor plate or ?lm as the 
foot mat. If a person steps onto this mat, the generator signal 
is damped. 

[0097] As it is desirable for reasons of hygiene to actuate 
the control of the Water supply to sanitary valves Without 
contact, it may be advantageous in the medical ?eld, par 
ticularly in operating rooms, to control greatly varying 
devices of medical technology Without contact. 

[0098] In the Widest sense, irrigation systems, possibly 
With fertilizer supplies, of nurseries or agrotechnical experi 
mental ?elds, for example, even in greenhouses, may also be 
included in the sanitary ?eld. Advantageous arrangements 
may be implemented for this purpose, particularly having a 
sensor device as shoWn in FIG. 10. The regions Which 
trigger a reaction of the sensor device When approached are 
positioned inside a map representation of the ground to be 
irrigated, the partial areas 82.1, 82.2, and 82.3 of the sensor 
device lying in partial regions of the map illustration. The 
control of an irrigation system is therefore very visible and 
simple. 

1-20. (canceled) 
21. AWater supply for sanitary devices, Which is equipped 

With a sensor device (30) and is activatable Without contact, 
comprising: 

(a) a ?rst capacitor (C1) having a ?rst and second elec 
trically conductive layer (32 and 41) and having a 
dielectric layer (43) positioned there-betWeen; 

(b) a second capacitor (C2) having a ?rst and second 
electrically conductive layer (32 and 31) and having a 
dielectric layer (33) positioned there-betWeen; 

(c) an AC voltage generator (G), Which is electrically 
connected to the second layer (41) of the ?rst capacitor 
(C1), for coupling in an AC voltage signal (s1(Z)); and 
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(d) a sensor ampli?er (A) for amplifying an output signal 
(s2(Z)); and 

wherein the ?rst layer (32) is shared by the tWo capacitors 
(C1 and C2) and comprises a shared electrically con 
ductive absorption area (32.2) or is electrically or 
capacitively connected to said shared absorption area 
(32.2), Which, upon approach or contact of an object 
(38) or a liquid, forms an additional capacitor (C3) 
Whose effective capacitance experiences a detectable 
change that is tapped at the second layer (31) of the 
second capacitor (C2) in the form of a correspondingly 
changed output signal (s2(l)). 

22. The Water supply according to claim 21, further 
comprising a Water supply tap (301) or metallic parts of said 
Water supply tap, forming as the absorption area (32.2) 
Which is electrically or capacitively connected to the ?rst 
layer (32). 

23. The Water supply according to claim 21, Wherein the 
AC voltage signal (s1(l)) of the generator (G) is also applied 
to a medium ?oWing out of a tap (301). 

24. The Water supply according to claim 21, in combina 
tion With a sanitary device selected from the group consist 
ing of: a toilet; a urinal; a Washbasin; a sink; a shoWer; and 
a bathtub. 

25. The Water supply according to claim 21, Wherein the 
?rst layer (32) comprises a shared electrically conductive 
absorption area (32.2) and is positioned as a ?lm behind a 
Wall of a sanitary device. 

26. The Water supply according to claim 25, Wherein the 
Wall of the sanitary device is a ceramic Wall (401) of a urinal. 

27. An installation (500), equipped With a sensor device 
(30), for level measurement in or on liquid containers (501), 
comprising: (a) 

a ?rst capacitor (C1) having a ?rst and second electrically 
conductive layer (32 and 41) and having a dielectric 
layer (43) positioned betWeen them; 

(b) a second capacitor (C2) having a ?rst and second 
electrically conductive layer (32 and 31) and having a 
dielectric layer (33) positioned there-betWeen; 

(c) an AC voltage generator (G), Which is electrically 
connected to the second layer (41) of the ?rst capacitor 
(C1), for coupling in an AC voltage signal (s1(l)); and 

(d) a sensor ampli?er (A) for amplifying an output signal 
(s2(Z)); and 

Wherein the ?rst layer (32) is shared by the tWo capacitors 
(C1 and C2) and comprises a shared absorption area 
(503), an additional capacitor (C3) being formed upon 
?lling of the container (501) With a medium (502), 
Whose effective capacitance experiences a detectable 
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change corresponding to the ?ll level, Which is tapped 
at the second layer (31) of the second capacitor (C2). 

28. An installation (500) for level measurement in liquid 
containers (501) according to claim 27, Wherein a vertical 
absorption strip (503) is attached to an outside of a non 
conductive Water container (501) of a sanitary device, the 
sanitary device comprising at least one of a toilet and a 
urinal. 

29. An installation (500) for level measurement in liquid 
containers (501) according to claim 27 in combination With 
and for leak detection in a region of a container to be 
monitored. 

30. An installation according to claim 29, including means 
for generating a loW voltage signal and Wherein the medium 
stored in the container has the loW voltage generator signal 
applied thereto. 

31. A facility (50) for recognizing persons, having a 
sensor device (30), comprising: 

(a) a ?rst capacitor (C1) having a ?rst and second elec 
trically conductive layer (32 and 41) and having a 
dielectric layer (43) positioned there-betWeen; 

(b) a second capacitor (C2) having a ?rst and second 
electrically conductive layer (32 and 31) and having a 
dielectric layer (33) positioned there-betWeen; 

(c) an AC voltage generator (G), Which is electrically 
connected to the second layer (41) of the ?rst capacitor 
(C1), for coupling in an AC voltage signal (s1(Z)); and 

(d) a sensor ampli?er (A) for amplifying an output signal 
(s2(Z)); and 

Wherein the ?rst layer (32) is shared by the tWo capacitors 
(C1 and C2) and comprises a shared absorption area 
(52), an additional capacitor (C3) being formed upon 
tho approach or contact of a person to the absorption 
area (52), Whose effective capacitance experiences a 
detectable change that is tapped at the second layer (31) 
of the second capacitor (C2). 

32. The facility (50) for recogniZing people according to 
claim 31, Wherein the ?rst layer (32) having the shared 
absorption area (52) is incorporated into a ?oor, Wall, or 
ceiling covering or positioned thereon. 

33. The facility (50) for recogniZing people according to 
claim 31, Wherein the recognition of a person opens or 
closes a door. 

34. The facility (50) for recogniZing people according to 
claim 32, Wherein the shape and siZe of the ?rst layer (32) 
having the shared absorption area (52) are tailored to the 
conditions. 


