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(57) ABSTRACT 

A touch sensing apparatus includes a signal source for 
generating an alternating current signal, a conductor con 
nected to the signal source, a sensor for receiving a noise 
generated by a contact of an object. The sensor together With 
the conductor form a simulated capacitor that results in 
alternating current signal ?owing through the sensor When 
the sensor is contacted by the object. A detector has a ?rst 
input end and a second input end. The detector results in 
voltage diiferences between the ?rst and second input ends 
thereof When receiving the alternating current signal output 
from the sensor, and thus output a signal. A rectifying circuit 
is used for rectifying the alternating current signal generated 
by the signal source and simultaneously generating a noise. 
One end of the recti?er circuit is connected to the signal 
source and other end of the recti?er circuit is connected to 
the second input end of the detector. 
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TOUCH SENSING APPARATUS 

DESCRIPTION 

[0001] 
[0002] The present invention relates generally to touch 
sensing apparatuses such as those used in certain personal 
computers, and particularly to a touch sensing apparatus for 
sensing a noise generated by a user’s touch. 

[0003] 2. Description of Related Art 

1. Field of the Invention 

[0004] There are several available touch-sensing technolo 
gies that may be employed for use as a positional indicator 
in an apparatus such as a personal computer. Resistive 
membrane positioning sensors are knoWn and used in sev 
eral applications. HoWever, these sensors generally have 
poor resolutions. In addition, the sensors surface is exposed 
and thus subject to Wear and tear. Furthermore, resistive 
membrane touch sensors are relatively expensive. A one 
surface sensor con?guration requires a user to be grounded 
for reliable operation. This cannot be assumed When using 
devices such as portable computers. An example of a one 
surface sensor con?guration is the UnMouse product avail 
able from MicroTouch, of Wilmington, Ma. 

[0005] A touch sensitive control device translates touched 
locations into output signals. The device includes a substrate 
Which supports a ?rst and second interleaved, closely 
spaced, non-overlapping arrays of conductive plates. An 
insulating layer overlies the ?rst and second arrays so that 
When the outer surface of the insulating layer is touched, the 
capacitance of at least one of the columns of plates of the 
?rst array and the roWs of plates of the second array 
underlying the insulating layer at the location being touched 
exhibits a change of capacitance With respect to ambient 
ground. Based upon the measured capacitance of each 
column of the ?rst array and roW of the second array, the 
microcomputer produces output signals representing the 
coordinates of the location being touched. These output 
signals can be used, for example, to control the position of 
a cursor on a display screen of a personal computer or to 
make selected function commands. 

[0006] In a second kind of conventional apparatus, a tablet 
for sensing the position of a stylus is provided. The stylus 
alters the transcapacitance coupling betWeen roW and col 
umn electrodes, Which are scanned sequentially. In a third 
kind of conventional apparatus, a radial electrode arrange 
ment is provided adjacent the space bar of a keyboard. The 
radial electrode arrangement is part of a trackball system, 
and can be activated by a user touching the trackball With 
his/her thumb. This third kind of apparatus teaches the use 
of total touch capacitance as an indication of the touch 
pressure, in order to control the velocity of motion of a 
display screen cursor. Pulsed sequential polling is employed 
to address the effects of electrical interference. 

[0007] What is still needed is a touch sensing apparatus 
With reduced circuitry complexity, loW poWer consumption, 
improved sense accuracy, improved ef?ciency, and loWer 
manufacturing costs. 

SUMMARY OF INVENTION 

[0008] A touch sensing apparatus is provided. A preferred 
embodiment of a touch sensing apparatus includes a signal 
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source, a conductor, a sensor, a detector, and a recti?er 
circuit. Wherein the signal source is for generating an 
alternating current signal. A conductor is connected to the 
signal source. A sensor is for receiving a noise generated by 
a contact of an object. Wherein the sensor and the conductor 
form a simulated capacitor that results in alternating current 
signal ?oWing through the sensor When the sensor is con 
tacted by the object. A detector having a ?rst input end and 
a second input end, the detector upon receiving the alter 
nating current signal output from the sensor resulting in 
voltage differences betWeen the ?rst and second input ends 
thereof, and outputting a signal. A rectifying circuit for 
rectifying the alternating current signal generated by the 
signal source and simultaneously generating a noise; 
Wherein one end of the recti?er circuit is connected to the 
signal source and the other end of the recti?er circuit is 
connected to the second input end of the detector. 

[0009] Other advantages and novel features Will be draWn 
from the folloWing detailed description of the preferred 
embodiment With reference to the attached draWings, in 
Which: 

BRIEF DESCRIPTION OF DRAWINGS 

[0010] FIG. 1 is an exemplary circuit diagram of a touch 
ing sensing apparatus in accordance With a preferred 
embodiment of the present invention. 

DETAILED DESCRIPTION 

[0011] FIG. 1 is an exemplary circuit diagram of a touch 
ing sensing apparatus. The circuit mainly includes a signal 
source 11, a conductor 12, a sensor 13, a direct current poWer 
source 14, a rectifying circuit 15, a detector 16, a micro 
controller unit (MCU) 17, and a load circuit 18. The signal 
source 11 is connected to the conductor 12. The conductor 
12 partially encloses the sensor 13, and forms a simulated 
capacitor With the sensor 13. The sensor 13 is connected to 
a ?rst input end (symbolically labeled as “—”) of the detector 
16. The direct current poWer source 14 is connected to a 
second input end (symbolically labeled as “+”) of detector 
16 by a ?rst resistance R1 and provides a biased voltage for 
the detector 16. The direct current poWer source 14 is also 
connected in parallel to the positive poWer input end of the 
detector 16 and provides positive poWer source for the 
detector 16. One end of the ?rst resistance R1 connects to the 
direct current poWer source 14. The other end of the ?rst 
resistance R1, as Well as one end of a resistance R2, is 
connected to the second input end of the detector 16. The 
other end of the resistance R2 is grounded. UtiliZing the ?rst 
and second resistances R1 and R2, a voltage of the ?rst input 
end of the detector 16 is designed to be equal to a voltage of 
the second input end of the detector 16, thereby obtaining a 
balance state of the circuit, namely there is no signal ?oWing 
from the detector. During balance state, voltages of the ?rst 
input end and the second input end of the detector 16 are the 
relatively the same. One end of the rectifying circuit 15 is 
connected to the signal source 11 and the other end of the 
rectifying circuit 15 is connected to a negative poWer input 
end of the detector 16. The MCU 17 is connected to an 
output end of the detector 16. The load circuit 18 connects 
the ?rst and second input ends of the detector 16. In this 
embodiment, the load circuit 18 could be a resistor 

[0012] The signal source 11 is for generating an altemat 
ing current signal. The circuit is in a balance state When no 
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object is in contact With the sensor 13. The object is itself 
electrically conductive With a noise. Therefore, When any 
object touches the sensor 13, noise ?oWs to the sensor 13 at 
the same time a dielectric constant betWeen the conductor 12 
and the sensor 13 is increased. Due to the noise and the 
increased dielectric constant, the capacitance of the simu 
lated capacitor is increased. Consequently, the alternating 
current signal from the signal source 11 ?oWs through the 
senor 13, simultaneously, the voltage of the ?rst input end of 
the detector 16 becomes greater than the voltage of the 
second input end of the detector 16, as a result, the circuit 
enters an unbalanced state. In the unbalanced state, the 
detector 16 generates and ampli?es a signal to the MCU 17 
to perform a corresponding control. The detector 16 has a 
high input impedance, so as to easily detect the signal 
received from the input ends of the detector 16. The recti 
fying circuit 15 recti?es the alternating current signal gen 
erated by the signal source 11 as a negative poWer source for 
the detector 16 and generates noise simultaneously. The 
noise acts on all peripheral environment, consequently, the 
overall noise of the object increased also. When any object 
touches the sensor 13 the noise ?oWing to the sensor 13 is 
increased, thereby obtaining an accurate sensitivity. When 
the sensor 13 is touched, the load circuit 18, the object, and 
the ground form a loop circuit, improving the sensitivity of 
the sensor 13. 

[0013] Although the present invention has been speci? 
cally described on the basis of a preferred embodiment, the 
invention is not to be construed as being limited thereto. 
Various changes or modi?cations may be made to the 
embodiment Without departing from the scope and spirit of 
the invention. 

What is claimed is: 
1. A touch sensing apparatus comprising: 

a signal source for generating an alternating current 
signal; 
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a conductor connected to the signal source; 

a sensor for receiving a noise generated by a contact of an 
object; 

Wherein the sensor and the conductor form a simulated 
capacitor that results in alternating current signal ?oW 
ing through the sensor When the sensor is contacted by 
the object; 

a detector having a ?rst input end and a second input end, 
the detector upon receiving the alternating current 
signal output from the sensor resulting in voltage 
differences betWeen the ?rst and second input ends 
thereof, and outputting a signal; and 

a rectifying circuit for rectifying the alternating current 
signal generated by the signal source and simulta 
neously generating a noise; Wherein one end of the 
recti?er circuit is connected to the signal source and the 
other end of the recti?er circuit is connected to the 
second input end of the detector. 

2. The touch sensing apparatus as described in claim 1, 
further comprising a direct current poWer source, Wherein 
the direct current poWer source is electrically connected to 
the second input end and a positive poWer input end of the 
detector, and provides a bias voltage for the detector. 

3. The touch sensing apparatus as described in claim 2, 
further comprising a resistance element connected betWeen 
the ?rst input end and the second input end of the detector. 

4. The touch sensing apparatus as described in claim 1, 
further comprising a microcontroller unit (MCU) for pro 
cessing the signal outputted by the detector. 

5. The touch sensing apparatus as described in claim 1, 
Wherein the detector comprises a relatively high input 
impedance. 


