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Inductive Touch Hardware Design
INTRODUCTION
Microchip’s inductive touch user interface system uses
the electromagnetic interaction between a conductive
target and a sensing coil to detect the pressure applied
by the user on the surface of a touch panel. The pres-
sure created by the user causes a minute flex in the tar-
get, changing the spacing between the coil and target,
which results in a change in the impedance of the sens-
ing coil. A simple impedance measurement circuit is
then multiplexed between the various sensor coils to
detect the impedance changes indicating a user's
press on a specific coil. 

THEORY OF OPERATION
To measure the impedance of a sensor coil, the mea-
surement system must first excite the coil with a pulsed
current. This produces a pulsed voltage across the coil
that is proportional to both the current and the imped-
ance of the coil. The impedance system then converts
the pulsed voltage into a DC voltage proportional to the
amplitude of the pulsed voltage. The resulting DC value
is converted to a binary number using an ADC, and
software in the system then decides if the shift in
impedance is indicative of a user’s touch.

To assist in maintaining consistency in the readings, a
reference coil has been added to remove variations in
the readings due to long term variations in the current
and due to temperature shifts. The reference coil is in
series with the sensor coil, and is measured as part of
the conversion process. The resulting value for the ref-
erence coil is divided into the sensor coil, resulting in a
“normalized value” for the coil. By using the impedance
ratio of the two coils, any variation in the impedances
due to temperature or long term drive current variation
fall out and we are left with a temperature and voltage
compensated value.

DRIVER
At the start of the measurement process is the pulsed
current driver. This circuit must produce a current of
sufficient amplitude and frequency to obtain measur-
able voltage across the coil. The relationship between
voltage, current, inductance and frequency is given in
Equation 1.

EQUATION 1: RELATIONSHIP BETWEEN 
DRIVE AND COIL 
INDUCTION

For a typical design, a drive current of 2 mA at 2 MHz
will produce a pulsed output voltage of 10 mV across a
5 uH coil.

Figure 2 shows a typical circuit for generating the pulse
current drive. R1 and C1 convert the square wave out-
put of the PWM into a triangle drive. The transistor then
converts the triangle waveform into a drive current, with
the maximum current level determined by R3.

Note: Microchip inductive mTouch™ sensing
solution is proprietary technology. It is
available to customers free-of-charge
under a license agreement permitting use
and implementation of the technology on
any PIC® microcontroller or dsPIC® digital
signal controller.

Author: Keith Curtis
Microchip Technology Inc.

Note: The design of the coils is covered in appli-
cation note AN1239, “Inductive Touch
Sensor Design”.

ΔVOUT ΔIDRV LCOIL• FDRV•( )
2

--------------------------------------------------------------=

VOUT = Pulsed Output Voltage

ΔIDRV = AC Drive Current Amplitude

FDRV = AC Drive Current Frequency

LCOIL = Inductance of the Sensor Coil

NOTE: These equations assume a 50% duty
cycle.
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FIGURE 1: INDUCTIVE TOUCH BLOCK DIAGRAM

FIGURE 2: TYPICAL PULSED CURRENT 
DRIVER SCHEMATIC

Equation 3 provides the predicted drive current for spe-
cific values of R1, R3 and C1. The predicted drive cur-
rent value, however, will be reduced by the parallel
input resistance of the measurement module. The
equivalent impedance at 2 MHz of this circuit is about
700 Ohm. Because the equivalent impedance of the
reference and sensor coils is about 120 Ohm, only a
part of driver current will pass trough inductors, as
shown in Equation 2.

EQUATION 2: REDUCTION IN DRIVE 
CURRENT DUE TO 
DETECTOR INPUT 
IMPEDANCE

While a more accurate drive current calculation can be
made, the variance between sensor coils, the variance
between different switching topologies, and the vari-
ance in the input impedance of the measurement sec-
tion is neither consistent nor constant with supply
voltage and temperature, making an exact calculation
problematic at best. Given the measurement system
used by the system is ratio metric in nature; these vari-
ances are eliminated from the measurement as part of
the measurement process, so an exact calculation is of
no value in the final design. This makes the approxima-
tion of 85% sufficient for a reliable design.

A typical design at 2 MHZ, with a supply of 3V, will typ-
ically use the values shown in Figure 2 to produce a 1.8
mA drive current.

The driver is also shown using a PNP transistor. While
this may seem unusual, the polarity of the transistor
was chosen to provide the maximum drive head room
for the inductors. Because the digital drive into the
R1C1 filter has a 50% duty cycle, the base voltage on
the transistor will be centered at VDD/2. If an NPN tran-
sistor were used in the driver, the output of the diver
would be approximately (VDD/2) – 0.7V. Given a 3V
supply voltage, that would put the average output volt-
age at approximately 0.8V. By using a PNP, the base-
emitter diode drop is on the high side of the transistor,
putting the emitter voltage at (VDD/2) + 0.7, or 2.2V. The
saturation voltage for the transistor would then put the
collector voltage at 1.5V – 1.7V maximum, giving the
circuit approximately 0.7V more drive than the NPN
version.Iactual = (700/(120 + 700))•ΔI

Iactual = 0.85•ΔI

Iactual = actual drive current through the inductors

ΔI = Calculated drive current

85% = Typical percentage of drive current passing through
the coils
DS01237A-page 2 © 2008 Microchip Technology Inc.
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EQUATION 3: OUTPUT DRIVE CURRENT

SWITCHING
There are two methods for switching the driver and
measurement circuitry between the different sensor
coils: analog multiplexers and GPIO grounding. Refer
to Figure 3 and Figure 4.

The analog multiplexer-based system uses paired
switches to connect the driver output and the measure-
ment input to each of the coils to be measured. Sepa-
rate drive and measurement analog switches are used
to eliminate the on resistance of the driver multiplexer
from creating an offset in the measured coil voltage. 

FIGURE 3: ANALOG MULTIPLEXER

FIGURE 4: GPIO GROUNDING SYSTEM

To reduce cost and complexity, the GPIO grounding
system uses IO pins on the microcontroller as switches
which ground the coil to be measured. The on resis-
tance of the IO pin will introduce a 100 ohm resistance
in series with the coils being measured, and must be
taken into account when designing the measurement
system to prevent clipping in the output filter.

Fortunately, the output resistance of the IO pins is rea-
sonably stable with temperature/voltage, which allows
the normalization and averaging routines in the
software to compensate for the offset.

The main configuration difference between the two sys-
tems is the placement of the reference coil LR. In the
analog multiplexer system, LR is grounded, while the
GPIO system has LR between the driver and the
sensor coils.

Both systems work well, although the multiplexer-
based system is slightly more robust due to the direct
connection of the reference inductor to ground. The
GPIO grounding system typically produces a smaller
deviation due to a press. This is because gain of the
output filter must be reduced due to the larger voltage
produced across the coils plus the output resistance of
the IO pins. Refer to AN1239, “Inductive Touch Sensor
Design” for more information.

Note: The actual drive current delivered to the
coils will be reduced due to the input resis-
tance of the measurement circuit. Typi-
cally this results in approximately 85% of
the current drive passing through the coils.
See  “Appendix A: Drive Current Calcu-
lations” for further information.

ΔI VDD R3⁄( )=
e t R1C1⁄–( ) 1–[ ]
1 e t R1C1⁄–( )

+
-----------------------------------•

ΔI = Change in drive current

VDD = Supply voltage

t = Time

R1 = Input Filter Resistor

C1 = Input Filter Capacitor
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MEASUREMENT CIRCUIT
The Analog-to-Digital Converter (ADC) peripheral,
included in most small microcontrollers, does not have
the speed required to measure voltages pulsed at a
rate of 1-2 MHz. Therefore, the measurement system
must convert the pulse DC voltage into a stable DC
voltage proportional to the amplitude of the pulsed DC
voltage. It must also provide sufficient gain to allow the
ADC sufficient resolution of the pulsed DC amplitude to
allow the detection of the 5-10% deviation created by
the user's press on the sensor target.

While the measurement system, with sufficient gain,
can be created using any one of several RF power
measurement chips, the cost of the devices can be pro-
hibitive in cost sensitive applications. Therefore, Micro-
chip's inductive touch system uses a simpler
synchronous detector, based on an analog multiplexer
and an op amp. Refer to Figure .

SENSOR/REFERENCE SELECT
The SPDT analog multiplexer at the left selects from
one of two inputs. These inputs are from the multiplex-
ing section and are connected to the reference and
sensor coils. The two .01 uF capacitors and 1K resis-
tors level shift the pulsed signals up to the virtual
ground used by the detector.

The phase of the incoming signal is then shifted back in
line with the PWM signal by the two 330 pF capacitors
in series. The phase of the incoming signal is out of
phase due to the shift introduced by the output imped-
ance of the driver circuit and the inductance of the coils.
Restoring the phase improves the performance of the
converter due to the frequency mixing employed in the
detector.

FREQUENCY MIXER
The Double Pole, Double Throw (DPDT) multiplexer in
the center of the circuit is driven by the same PWM sig-
nal that was used to generate the pulse current drive.
Together they form a balance mixer, which produces
two output frequencies, one at 2x the PWM frequency
and the other at 0 Hz. It is the 0 Hz signal that is ampli-
fied by the amplifier/filter and passed to the ADC. The
2x frequency is removed by the filter network around
the detector amplifier/filter, and the Gain Bandwidth
Product (GBWP) limitation of the op amp itself.

VIRTUAL GROUND
The second op amp, with the 10K resistor divider
network on its input, produces a virtual ground for the
system at VDD/2. This allows the amplifier/filter in the
detector to operate as if it was powered by a split
supply.

AMPLIFIER FILTER
The gain of the first op amp is set by R4 and R5. When
the inverting input is connected to the coils through the
multiplexer, the gain of the amplifier is found using
Equation 4, and produces an output that is inverted rel-
ative to the virtual ground. When the non-inverting input
is connected to the coils, the gain of the amplifier is
found using Equation 5 and the output is not inverted,
though it is still referenced to the virtual ground.

Because the inverting/non-inverting configuration of
the amplifier is switched at the drive frequency, the out-
put is essentially a composite of the positive going out-
puts of both the inverting and non-inverting
configurations. While the gain in the inverting configu-
ration is slightly different from the non-inverting config-
uration, the low pass nature of the amplifier will
average the difference and produce a DC voltage pro-
portional to the input signal, multiplied by the gain.

FIGURE 5: SYNCHRONOUS DETECTOR MEASUREMENT CIRCUIT
DS01237A-page 4 © 2008 Microchip Technology Inc.
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EQUATION 4: DETECTOR GAIN IN THE 

INVERTING 
CONFIGURATION

EQUATION 5: DETECTOR GAIN IN THE 
NON-INVERTING 
CONFIGURATION

Capacitor C2 will reduce the gain of the detector at
higher frequencies. This is done both to attenuate the
2X frequency component, and also to limit the amount
of noise that is passed through the detector to the ADC.
The corner frequency of the detector will also deter-
mine the response time of the detector, or how fast the
detector will settle to a new value in response to a
change in the input selection. While it is tempting to set
the corner frequency as high as possible, the band-
width of the detector should also be kept as low as pos-
sible to limit the amount of noise passed through the
detector into the ADC.

A good rule of thumb is to set the detector corner fre-
quency to 8x to 10x the sensor scan rate of the system.
This will provide sufficient settling time for the three
measurements that must be made for each sensor. The
corner frequency of the detector is determined by
Equation 6.

EQUATION 6: CORNER FREQUENCY FOR 
THE DETECTOR

DETECTOR GAIN
The gain of the filter detector should be chosen to pro-
duce an output voltage that provides the maximum res-
olution in the ADC, while also maintaining a reasonable
safety margin for component tolerances and drift. If the
GPIO multiplexed configuration is used, then the output
resistance of the IO pins should also be considered
when determining the detector gain. 

From Equation 1, the voltage generated across the
coils can be calculated from the drive current. For the
example sited in the  “Driver” section, this is approxi-
mately 10 mV per coil. The total voltage across both the
reference and sensor coils would then be 20 mV. Given
a supply voltage of 3V, this means that a range of 1.5V,
relative to the virtual ground, is available. Assuming a
20% margin, then desired gain for the detector should
be:

EQUATION 7: DETECTOR GAIN 
CALCULATION (ANALOG 
MULTIPLEXER)

EQUATION 8: DETECTOR GAIN 
CALCULATION (GPIO)

Given a voltage gain of 50 to 60, a 10-bit ADC, with a
minimum step size of 3 mV, then the system should be
able to theoretically resolve a change in impedance on
the order of approximately 0.5%, assuming two coils in
series. Because the system oversamples the values
and averages the results, a resolution of closer to 11-
12 bits is actually achieved to give the system the ability
to resolve down to .1%-.2%. From AN1239, “Inductive
Touch Sensor Design”, we know that the typical shift in
sensor impedance is typically 3-4%, so the actual num-
ber of counts per press is typically between 15 to 40
counts.

Note: The polarity of the PWM signal, used to
drive the control input of the DPDT multi-
plexer is important. If the polarity is
reversed, the detector filter/amplifier will
produce an inverted output signal. This
signal would produce an output voltage
near VDD/2 for low level signals, and a
voltage near ground for higher level sig-
nals. Care should be taken in the design to
ensure that the correct control signal
polarity is used, and that the inputs to the
multiplexer are also correct.

Gain R5 R4⁄–=

Gain R5 R4⁄=

F3dB 1 2π R5 C2••( )⁄=

F3dB = Corner frequency of low pass filter

       Gain = (((VDD/2)•80%)/(2•VCOIL)
VCOIL = coil voltage

   Gain = ((VDD/2)•80%)/((2•VCOIL) + (RGPIO•Iactual))

VCOIL = Coil Voltage

RGPIO = Output resistance of GPIO

Iactual = Output drive current
© 2008 Microchip Technology Inc. DS01237A-page 5
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DESIGN EXAMPLE FOR AN ANALOG 
MULTIPLEXER SYSTEM

DESIGN EXAMPLE FOR A GPIO 
GROUNDED SYSTEM

NOISE
One of the first questions that is usually asked about a
user interface is how resistant is the system to radiated
and conducted noise? In AN1239, “Inductive Touch
Sensor Design” it is recommended that the target
above the sensor coils be grounded. If a ground plane
is also put under the coils, then the sensor coils are
essentially locked in a shielded box, making the system
more resistant to both radiated and conducted noise.
The only stipulation is that the power supply should be
adequately filtered with proper bypass capacitors, and
that good layout practices be used in the design of the
PCBs. It should be noted that even with all the shielding
on the sensor coils, a small amount of noise will still be
observable in the raw data collected on each of the
sensor coils.

CONCLUSION
As we have seen in this application note, inductive
touch is a relatively simple interface to implement,
requiring only a handful of discrete semiconductors and
analog blocks. Further, the resulting system is largely
resistant to most forms of noise, and, given its require-
ment for an actuation force to activate a sensor, it con-
stitutes a major step forward in user interface
technology.

VDD = 3V
10 mv per coil
F3dB = 1 kHz
Gain = (1.5V•.8)/(2•10 mV)
Gain = 60
Gain = R5/R4
60 = R5/10K
R5 = 560K (closest value)
F3dB = 1/(2π•R5•C2)
1.0 kHz = 1/(6.28•560K•C2)
C2 = 270 pF (closest value)

VDD = 3V
10 mV per coil
F3dB = 1 kHz
Iactual = 1.8 mA
RGPIO = 100 ohms
Gain = R5/R4
66 = R5/10K
R5 = 56K (closest value)
F3dB = 1/(2π•R5•C2)
2.0 kHz = 1/(6.28•56K•C2)
C2 = 2700 pF (closest value)

Note: Any ground plane placed under the sensor
coil must be a minimum of 2x-3x further
away from the coil, than the spacing
between the coil and the target material to
prevent loss of sensitivity in the coil.
DS01237A-page 6 © 2008 Microchip Technology Inc.
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FIGURE 6: SCHEMATIC OF A COMPLETE GPIO MULTIPLEXED THREE BUTTON INDUCTIVE 

TOUCH INTERFACE

FIGURE 7: SCHEMATIC OF A COMPLETE MULTIPLEXER-BASED THREE BUTTON 
INDUCTIVE TOUCH INTERFACE
© 2008 Microchip Technology Inc. DS01237A-page 7
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APPENDIX A: DRIVE CURRENT CALCULATIONS
The equation for the drive current is derived by starting with the standard time constant equation for an RC network.

For the first half of the square wave, capacitor C1 is charged through R1, for the second half, it is discharged through
R1, so we can consider;

Substituting in the equation for an RC network:

The peak to peak amplitude of the resulting triangular waveform, at coil driver input will then be:

The peak to peak current trough coil driver will therefore be:

The resulting equation is then:

The actual drive current will be reduced due to the input resistance of the detector circuit. Typically this is 2K on both
the coil and reference inputs. The equivalent impedance at 2 MHz of this circuit is approximately 700 Ohm. If the equiv-
alent impedance of reference and active coil is approximately 120 Ohms, the portion of the current that actually passes
through the inductors is given by:

V t( ) Vstart t RC⁄–( )exp•=

Vstart VDD 2 ΔV–⁄=
Vstop VDD 2 ΔV+⁄=

VDD 2⁄ ΔV VDD 2 ΔV–⁄( ) t RC⁄–( )ΔVexp• 1 t RC⁄–( )exp+( ) VDD 2⁄( ) t– RC⁄( ) 1–exp[ ]•= = =

ΔV VDD 2⁄( ) e t RC⁄–( ) 1–[ ]
1 e t RC⁄–( )+

--------------------------------------•=

VPK PK– 2ΔV=

IPK PK– VPK PK R3⁄–=

ΔI VDD R3 e t R1C1⁄–( ) 1–( )
1 e t R1C1⁄–( )

+
------------------------------------------•⁄=

IACTIVE ~ (700/(120+700))•IPK – PK –> .085 IPK – PK
DS01237A-page 8 © 2008 Microchip Technology Inc.



Note the following details of the code protection feature on Microchip devices:
• Microchip products meet the specification contained in their particular Microchip Data Sheet.

• Microchip believes that its family of products is one of the most secure families of its kind on the market today, when used in the 
intended manner and under normal conditions.

• There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our 
knowledge, require using the Microchip products in a manner outside the operating specifications contained in Microchip’s Data 
Sheets. Most likely, the person doing so is engaged in theft of intellectual property.

• Microchip is willing to work with the customer who is concerned about the integrity of their code.

• Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not 
mean that we are guaranteeing the product as “unbreakable.”

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of our
products. Attempts to break Microchip’s code protection feature may be a violation of the Digital Millennium Copyright Act. If such acts
allow unauthorized access to your software or other copyrighted work, you may have a right to sue for relief under that Act.
Information contained in this publication regarding device
applications and the like is provided only for your convenience
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
MICROCHIP MAKES NO REPRESENTATIONS OR
WARRANTIES OF ANY KIND WHETHER EXPRESS OR
IMPLIED, WRITTEN OR ORAL, STATUTORY OR
OTHERWISE, RELATED TO THE INFORMATION,
INCLUDING BUT NOT LIMITED TO ITS CONDITION,
QUALITY, PERFORMANCE, MERCHANTABILITY OR
FITNESS FOR PURPOSE. Microchip disclaims all liability
arising from this information and its use. Use of Microchip
devices in life support and/or safety applications is entirely at
the buyer’s risk, and the buyer agrees to defend, indemnify and
hold harmless Microchip from any and all damages, claims,
suits, or expenses resulting from such use. No licenses are
conveyed, implicitly or otherwise, under any Microchip
intellectual property rights.
© 2008 Microchip Technology Inc.
Trademarks

The Microchip name and logo, the Microchip logo, Accuron, 
dsPIC, KEELOQ, KEELOQ logo, MPLAB, PIC, PICmicro, 
PICSTART, rfPIC, SmartShunt  and UNI/O are registered 
trademarks of Microchip Technology Incorporated in the 
U.S.A. and other countries.

FilterLab, Linear Active Thermistor, MXDEV, MXLAB, 
SEEVAL, SmartSensor and The Embedded Control Solutions 
Company are registered trademarks of Microchip Technology 
Incorporated in the U.S.A.

Analog-for-the-Digital Age, Application Maestro, CodeGuard, 
dsPICDEM, dsPICDEM.net, dsPICworks, dsSPEAK, ECAN, 
ECONOMONITOR, FanSense, In-Circuit Serial 
Programming, ICSP, ICEPIC, Mindi, MiWi, MPASM, MPLAB 
Certified logo, MPLIB, MPLINK, mTouch, PICkit, PICDEM, 
PICDEM.net, PICtail, PIC32 logo, PowerCal, PowerInfo, 
PowerMate, PowerTool, REAL ICE, rfLAB, Select Mode, Total 
Endurance, WiperLock and ZENA are trademarks of 
Microchip Technology Incorporated in the U.S.A. and other 
countries.

SQTP is a service mark of Microchip Technology Incorporated 
in the U.S.A.

All other trademarks mentioned herein are property of their 
respective companies.

© 2008, Microchip Technology Incorporated, Printed in the 
U.S.A., All Rights Reserved.

 Printed on recycled paper.
DS01237A-page 9

Microchip received ISO/TS-16949:2002 certification for its worldwide 
headquarters, design and wafer fabrication facilities in Chandler and 
Tempe, Arizona; Gresham, Oregon and design centers in California 
and India. The Company’s quality system processes and procedures 
are for its PIC® MCUs and dsPIC® DSCs, KEELOQ® code hopping 
devices, Serial EEPROMs, microperipherals, nonvolatile memory and 
analog products. In addition, Microchip’s quality system for the design 
and manufacture of development systems is ISO 9001:2000 certified.



DS01237A-page 10 © 2008 Microchip Technology Inc.

AMERICAS
Corporate Office
2355 West Chandler Blvd.
Chandler, AZ  85224-6199
Tel:  480-792-7200  
Fax:  480-792-7277
Technical Support: 
http://support.microchip.com
Web Address: 
www.microchip.com
Atlanta
Duluth, GA 
Tel: 678-957-9614 
Fax: 678-957-1455
Boston
Westborough, MA  
Tel: 774-760-0087 
Fax: 774-760-0088
Chicago
Itasca, IL  
Tel: 630-285-0071 
Fax: 630-285-0075
Dallas
Addison, TX 
Tel: 972-818-7423  
Fax: 972-818-2924
Detroit
Farmington Hills, MI 
Tel: 248-538-2250
Fax: 248-538-2260
Kokomo
Kokomo, IN 
Tel: 765-864-8360
Fax: 765-864-8387
Los Angeles
Mission Viejo, CA 
Tel: 949-462-9523  
Fax: 949-462-9608
Santa Clara
Santa Clara, CA 
Tel: 408-961-6444
Fax: 408-961-6445
Toronto
Mississauga, Ontario, 
Canada
Tel: 905-673-0699  
Fax:  905-673-6509

ASIA/PACIFIC
Asia Pacific Office
Suites 3707-14, 37th Floor
Tower 6, The Gateway
Harbour City, Kowloon
Hong Kong
Tel: 852-2401-1200
Fax: 852-2401-3431
Australia - Sydney
Tel: 61-2-9868-6733
Fax: 61-2-9868-6755
China - Beijing
Tel: 86-10-8528-2100 
Fax: 86-10-8528-2104
China - Chengdu
Tel: 86-28-8665-5511
Fax: 86-28-8665-7889
China - Hong Kong SAR
Tel: 852-2401-1200  
Fax: 852-2401-3431
China - Nanjing
Tel: 86-25-8473-2460
Fax: 86-25-8473-2470
China - Qingdao
Tel: 86-532-8502-7355
Fax: 86-532-8502-7205
China - Shanghai
Tel: 86-21-5407-5533  
Fax: 86-21-5407-5066
China - Shenyang
Tel: 86-24-2334-2829
Fax: 86-24-2334-2393
China - Shenzhen
Tel: 86-755-8203-2660 
Fax: 86-755-8203-1760
China - Wuhan
Tel: 86-27-5980-5300
Fax: 86-27-5980-5118
China - Xiamen
Tel: 86-592-2388138 
Fax: 86-592-2388130
China - Xian
Tel: 86-29-8833-7252
Fax: 86-29-8833-7256
China - Zhuhai
Tel: 86-756-3210040 
Fax: 86-756-3210049

ASIA/PACIFIC
India - Bangalore
Tel: 91-80-4182-8400 
Fax: 91-80-4182-8422
India - New Delhi
Tel: 91-11-4160-8631
Fax: 91-11-4160-8632
India - Pune
Tel: 91-20-2566-1512
Fax: 91-20-2566-1513
Japan - Yokohama
Tel: 81-45-471- 6166  
Fax: 81-45-471-6122
Korea - Daegu
Tel: 82-53-744-4301
Fax: 82-53-744-4302
Korea - Seoul
Tel: 82-2-554-7200
Fax: 82-2-558-5932 or 
82-2-558-5934
Malaysia - Kuala Lumpur
Tel: 60-3-6201-9857
Fax: 60-3-6201-9859
Malaysia - Penang
Tel: 60-4-227-8870
Fax: 60-4-227-4068
Philippines - Manila
Tel: 63-2-634-9065
Fax: 63-2-634-9069
Singapore
Tel:  65-6334-8870
Fax: 65-6334-8850
Taiwan - Hsin Chu
Tel: 886-3-572-9526
Fax: 886-3-572-6459
Taiwan - Kaohsiung
Tel: 886-7-536-4818
Fax: 886-7-536-4803
Taiwan - Taipei
Tel: 886-2-2500-6610  
Fax: 886-2-2508-0102
Thailand - Bangkok
Tel: 66-2-694-1351
Fax: 66-2-694-1350

EUROPE
Austria - Wels
Tel: 43-7242-2244-39
Fax: 43-7242-2244-393
Denmark - Copenhagen
Tel: 45-4450-2828 
Fax: 45-4485-2829
France - Paris
Tel: 33-1-69-53-63-20  
Fax: 33-1-69-30-90-79
Germany - Munich
Tel: 49-89-627-144-0 
Fax: 49-89-627-144-44
Italy - Milan 
Tel: 39-0331-742611  
Fax: 39-0331-466781
Netherlands - Drunen
Tel: 31-416-690399 
Fax: 31-416-690340
Spain - Madrid
Tel: 34-91-708-08-90
Fax: 34-91-708-08-91
UK - Wokingham
Tel: 44-118-921-5869
Fax: 44-118-921-5820

WORLDWIDE SALES AND SERVICE

01/02/08


	Introduction
	Theory of Operation
	Driver
	FIGURE 1: Inductive Touch Block Diagram
	FIGURE 2: Typical Pulsed Current Driver Schematic

	Switching
	FIGURE 3: Analog Multiplexer
	FIGURE 4: GPIO Grounding System

	Measurement Circuit
	Sensor/Reference Select
	Frequency Mixer
	Virtual Ground
	Amplifier Filter
	FIGURE 5: Synchronous Detector Measurement Circuit

	Detector Gain
	Design Example for an Analog Multiplexer System
	Design Example for a GPIO Grounded System
	NOISE
	Conclusion
	FIGURE 6: Schematic of a Complete GPIO Multiplexed Three Button Inductive Touch Interface
	FIGURE 7: Schematic of a Complete Multiplexer-Based Three Button Inductive Touch Interface

	Appendix A: Drive Current Calculations

