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1. THE PARTIES

1. Plaintiff, Nartron Corporation (“Nartron”), is a Michigan corporation
having a principal place of business at 5000 North U.S. 131, Reed City, Michigan 49677.
2. Defendant, Elo TouchSystems(“ELQ"), is a Tennessee corporation with

its principal place of business at 301 Constitution Drive, Menlo Park, California, 94025.
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3.

4.

3.

IT. JURISDICTION AND VENUE

This action arises under Title 35 of the United States Code.
Jurisdiction is based on 28 U.S.C. §§ 1338 and 1367.

Venue is proper in this judicial district pursuant to 28 U.S.C. § 1391(c).



Brooks Kushman P.C,
1000 Town Cantar, 22nd Fl.
Southfield. M1 48075-1238
LISA

Tal (248 356-4400
Fax (248) 358-3351

www.hrogkskuzhman.com

2:06-cv-11075-PDB-RSW Doc #1 Filed 03/14/06 Pg4o0f14 PglID 4

III. COUNT I
PATENT INFRINGEMENT UNDER 35 U.S8.C, § 271

6. On July 19, 1988, U.S. Patent No. 4,758,735 (“the '735 patent”) was
duly and lawfully issued to Nartron for a “DC Touch Control Switch Circuit” (copy attached
as Exhibit A).  Since that date, Nartron has been and still is the owner of that patent.

7. On information and belief, defendant ELO makes, uses, sells and offers
to sell capacitive touch screen monitors and touch screen sensors throughout the United
States, including within this judicial district. ELO has been, and still is, willfully infringing
and actively inducing infringement of, and/or contributorily infringing, the “735 patent by
making, using, offering to sell, and/or selling its capacitive touch switches. The allegations
of this paragraph are likely to have evidentiary support after a reasonable opportunity for
further investigation and discovery.

8. Nartron has been, and will continue to be, irreparably harmed by ELO’s
infringement unless defendants are enjoined by this Court.

9. For the infringement, Nartron secks damages in an amount adequate to

compensate for ELO’s infringement.
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IV. DEMAND FOR RELIEF
WHEREFORE, Nartron asks the Court to:
A. enter a preliminary and permanent injunction to enjoin ELO from
infringing the *733 patents
B award Nartron damages against ELO adequate to compensate for the
infringement;
C. award Nartron damages for willful infringement in accordance with 35
U.5.C. § 284,
D. award Nartron reasonable attorney fees in accordance with 35 U.5.C.
§ 285;
E. award Nartron interest and costs; and
F. award Nartron such other relief as is just.
Brooks Kushman P.C.
1000 Town Cantar, 22nd FI.
Southfleld, M 48075.1238 4
USA
Tel |248) 358-4400
Fax {248) 355-3351
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V. DEMAND FOR JURY TRIAL

Nartron hereby demands a trial by jury for all issues so triable.

Respectfully submitted,

BROOKS KUSHMAN P.C.

o g, -
By: M & ! [_.--fﬁﬂ"%}.-/z/

/ nie L. Brooks (%?75)
ohn E. Nemazi (B33285)

Sangeeta G. Shah (P49242)
Thomas W. Cunningham (P57899)
Mark D. Chuey (P66879)
1000 Town Center

Twenty-Second Floor

Southfield, Michigan 48075-1238
Tel: (248) 358-4400

Fax: (248) 358-3331

Attorneys for Plaintiff

Dated: March 14, 2006
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1
DC TOUCH CONTROL SWITCH CIRCIIIT

The present application is a continuation-in-part ap-
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DETAILED DESCRIPTION OF THE
FREFERRED EMBODIMENT

Referring initially to FIG. 1 there as shown, a direct

plication of pending spplication Ser. No. 06,913,084 3 current (dc) pawered touch control switch system 10

filed Sept. 29, 1386 entitled “Touch Control Switch
Circuit” to Ingraham. The subject marter of this prior
application is incorporated herein by reference.

BACKGROUND OF THE INVENTION

The present invention relates to an electrical circuit
and particularly {o a touch controlled elactrical switch-
ing circuit for portable direct current operation.

There exists 4 variety of dlectrical switching circuits
which respond to 4 persom's touch on a touch pad
which may be in the form of 4 lamp base or a specific
surface area of an clectrical appliance to be actuated.
These clrouits represent a convenient manner in which
a consumer can easily operats s appllance without the
nged for manoally actpating a conventional toggle or
push-button switch. U8, Pat. Nos. 4,119,864 and
4,360,737 are representative of cxisting touch control
switch cirenits. Many of these circuits and other similar
cirenits require the utilization of 60 Hz line voliags for
their operation. In some cases the circuits require 2 60
Hz induction field which induces a voltage applied to
the circuit by the human body operating 3s an antenna
for generating a control signal.

SUMMARY OF THE PRESENT INVENTION

The system of the present invention does not rely
upon the utilization of a line frequency voltage source
and a5 yuch can be operated as a portable touch control
switch circnit where no alternating current voltage is
available. Applications for the system of the present
invention include vehiclas such as automobiles, trucks,
boats and sirplanes. The system is not necessarily lim-
ited to, however, portable applications sinee it can ke
wise be nied whers ac power is availahle,

Systcms embodying the present invention include a
source of direct current for operating an oscillator
which in turn applies a signal o a touch plate coupled to
& detector circuit. The detector includes a voltage di-
viding capacitive sysizm or, in ane embodiment, a phase
detector cirenit. Tn ther embodiments, the output sig-
nal from the phase detector circuit or the voltage di-
vider provides a control sigeal which can be used for
actuating a solid-stats switch such as triec or the like for
providing control functions. When used in vehicles
such as automobiles, the system can be used for actuat-
ing door locks, power windows, or other accesgories.
Thus, the touch control circuit of the present tnvention
can be used in environments where alternating current
voltage is not generally available.

These and other features, objects and advantages of
the present invention can Best be understood by refer-
encs to the following description thereof together with
the accompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrical cirenit diagram in block and
schematic form of a first embodiment of the present
invention; and

FIG. 2 is an clectrical circuit diagtam in bleek and
schemt'ic forifn of an alternative embodiment of the
present invention,
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which utilizes a detector circuit including a voltage
dividing capacitive circuit having a first capacitor 12
coupled in series with the body capacitance 14 of a
person touching a touch plate 15, Plate 15 is electrically
coupled to base termiinal 20 of PNP switch transistor 22
by & current lirpiting resistor 17, The touch plate 15 can
be made of an glectrically ¢conductive material such as
aluminum or the Jike and may be covered by a plastic
overlie 16 which can carry printed indicla 18 therson
identifying for example, the switch function. Thus, it ig
not pecessary for the operator to actually towch the
electrically conductive plate 15 but only come suffi-
ciently close to add the body capacitance 14 in series
with the voltage dividing eapacitor 12 which is coupled
to an oscillator circuit 30 including 2 drive transistor 40.
Oscillator 3¢ iz an astable multi-vibrator comprising a
pair of OR. gates 32 and 34 coupled as inveriors and
croms-coupled by resistors 31, 33 and a eapacitor 35 ina
conventional manner as shown in the diagram.

Resistor 36 applies the square wave output signal
from the output of gate 34 to the base terminal 42 of
PP transistor 40 which has an smitter {erminal coun-
pled to the +V supply. The 4V supply represents the
pusitive terminal of a de supply voltage such a3 & vehi-
cle battery, Transistor 40 has a collector tarminal 43
coupled to ground 11 which for example, is the negative
terminal of the +V source (e vehicle battery)} by
means of resistor 44, Ground 11 typically will comprise
a relatively large conductive area such as the vehicle
chassis coupled to the negative terminal of the vehicle
battery which is tecestary for operation of the system.
Circuits 32 and 34 are part of an integrated circuit
which i supplicd operating power from the -+ V supply
in a conventional manner. A circuit such as a commer-
cially available model CD 4070 BE or MC 14070 BCP
can be employed for circuits 32 and 34 and the remain-
mg invertor circuoits S0 and 52 coupled as a Schmitt
tripger ny described below.

The square wave signal applied to base terminal 42 of
transistor 4 causes transistor 40 to conduct providing a
positive going signal to the junction of capacitor 12
with collector terminal 43 which is coupled to the emit.
ter terminal 21 of trangigtor 22. Base teominal 20 is cou-
pled to the emitter terminal 21 by resistor 24 such that
unless capacitance 14 is present by the user touching or
carning proximste to touch plate 15, transistor 22 will
nat be forward biased and will not conduet. Thus, when
plate 15 is not touched, the ontput signal at collscter
terminal 23 and across a pulse stratcher eircunit compris-
ing resigtor 36 and capacitor 38 will be zero volts,
When, however, a person touches plate 15 thereby
cotipling capacitor 14 in saries with capacitor 12, the ac
voltage applied to base terminal 30 will be lower than
the voltage applied to the emitter 21 therehy forward
biazing transistor 22 mta pulsed conduction. This tends
to charge capacitor 28 providing a positive do voltage
to the Schmitt trigger clreuit 60. A diode 25 iz coupled
across the base to emitter junction of transistor 22 to
pravide protection against reverse breakover voltage.

The Schmitt trigger 60 comprises serally conpled
inverter circuits 0 and 52 with feedback resistor 51
coupled from the output of invertor 52 to the input of
invertor 50 and to capacitor 28 through resistor 54.



3

Thus, when plate 15 or its coating 16 is touched, the do
level across to the input of Schmitt trigger 60 will rise to
a lavel suificient for the Schmitt trigger circuit to trig-
ger providing & positive going output pulse at owtput
terminal 70 of the circuit. This control output signal can
be employed es a control input for a conventional solid-
state switch circait 72 shawn in block form In the figure
which may include a transistor or the like coupled ba-
iween the +V supply and a load 74 such as a power
window metar, door lock or the like. The system can
alza be employed for controlling an alternating current
(ac) load 74 by coupling the load and switching circuit
72 to the ac sepply independently of the +V supply.

In the preferred embtodiment of the invention Rasis-
tors 31 and 33 are 10 megohms and 1 megohm, respec-
tively while capacitor 35 is 0.001 microfatad (mfd).
Resistars 36 and 44 are 4.7 kilo-ohms and 1 kilo-ohm,
respectively while resistor 17 was 10 megohms. Resis-
tor 24 was 4.7 megohms while capacitar 12 was 100
picofurads. The body capacitance 14 typically ranges
from 100-300 picofarads. Resistor 26 is 100 kilo-chms
while capacitor 28 is 0.01 microfarads. Resiatar 5435 100
kilo-ghms, while resistor 51 is [ megohm,

Referring now to the F1G. 2 embodiment of the in-
vention, circuit 100 like circuit 10 insludes an oscillator
circuit 110 comprising a pair of exclusive OR gates 102
and 104 each having one input terminal coupled to a de
voltage suppl Vpop, The remaining input terminals of
gates 102 and 104 are coupled ta each other by resistors
106 and 108 the junction of which are coupled to the
output terminal 115 of gatz 104 by feedback capacitor
112. Oscillator 110 provides at ootput terminal 115 a 1
kHz square wave signal.

A power supply 120 is coupled to the +V supply
such as the battery of a vehicle at one input terminal 122
and to the chassis ground 124 of the vehicle. An input
resistor 126 couples the < V source to a voltage regulat-
ing Zener diode 128 for regulating the de voltage there-
peross. The voltage is filtercd by a capacitor 130 in a
eomventional manner to provide the Vpp output velt-
age which is somewhat lower than the input voltage.
‘The ground terminel of supply 120 comprises the Vg
supply indicated in clreuit 100,

Qutput terminal 115 of oscillator 110 i commonly
coupled to the two jnput terminals 140 and 142 of a
detector circuit including an exclusive OR gate 145 by
series coupled resistors 144 and 144, The square wave
slgnals applied to input terminals 140 and 142 will be
substantially in exact phase when the touch plate 15 is
not touched by a persom and therefore body capacitance
14 not in the eiceuit. The exclusive OR gate in such
circumstance will provide a logic “0" output for all
polarities of these identical voltages applied to input
terminals 140 and 142,

Upon touching the touch plate 15 or coating 16 the
hody capacitance 14 couples terminal 142 to ground by
means of resistor 148 to cawse a slight phase zhift of the
signal applied to Iuput terminal 142. Thus, during at
least a portion of each cycle of the mput voltage, gate
148 will provide a de output or a logic "1™ output pulse
which is applied to charge capacitor 130 through the
forward biased diode 149, Typicelly, gate 145 will de-
tact the dissimilar voltages applicd during the leading
edge of the square wave | kHz signals supplied by oscil-
lator 110. The output signal from gate 148 thus, will be
1 kHz de pulses when capacitance 14 iz in the circuit or
0 volis when plate 15 is not touched. These output
signals are applied to a pulse stretcher circuit 160 which
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includes an exclusive QR gate 162 having one terminal
coupled to the junction of diode 149 and capacitor 150
and the remaining input terminal coupled to Vs A 10
megohm cesistor 181 is coupled across diode 149 to
permit the discharge of capacitor 150,

The pulse stretcher circuit 160 responds to the posi-
tive output pulses from gate 145 to initially trigger gate
162 through the application of voltage from diode 149.
Ag the gate 145 output returns io s zero logic sta,
capacitor 150 which now is partially chargsd maintains
the input terminal 161 of gate 162 high thereby main-
taining the output at terminal 17¢ at a logic “1" level
until such thme as the pulsing signal from gate 143 dis-
oontinues when the operator releases contact with
touch plate 15 and allows capacitor 150 to fully dis-
charge.

The ouiput signat at terminal 170 like the signal at
terminal 70 of the FIG. 1 embodiment is coupled to the
control input terminal of a suitable solid-state switch
such as switch 72 as shown In FIG. 1 which s suitably
coupled {o a load 74 for providing a desired conirol
function.

Thus, in both of the embodiments, a soft touch capac-
itive type switch control system is provided which can
be operated from a de voltage source without the necd
for an alternating current source. These circuits are
particularty well adapted for use in the automotive
environment or for other vehicles. It will become ap-
parent to those skilied in the art that varlous modifica-
tions to the preferred embodiments of the invention as
disclosed herein can be made without departing from
the spirit or scope thereof as defined by the appended
claims.

The embodiments of the invention in which an excly-
sive property or priviledge is claimed are defined as
follows:

1, A direct current powered touch controlled switch-
ing cltouit comprising:

# sonree of direct current power;

an pscillator coupled to said source for praviding
perindic output signals therefrom;

a seriss voltage divider sireuit coupled to said oscille-
tor for receiving 3aid periodic output signaly there-
from, said voltage dividing circuit including at
least one cepacitor and an input touch terminal for
coupling  person's body capacitanee in series with
said at least one capacitor such that the voltage at
the junction of said at least one capacitor and said
touch terminal will vary upon a person touching
said touch terminal; and

a contral circnit coupled to the junction of said at
least one capacitor and 3aid touch terminal and
responsive 1o a change in voltage thareat for pro-
viding a control output signal in response to the
touching of asid touch terminal,

2. A circuit as defined in claim 1 wherein said control
circuit includes a pulse stretcher circuit coupled to the
junction of said one capacitor and said touch terminal
for providing output pulses having a duration longer
than said periodic output signals of said oscillator.

3. A circuit as defined in elaim 2 wherein said control
circuit includes a Schmitt trigger circuit.

4. A direct current pawerad touch controlled switch-
ing circuit comprising:

a source of direct current power;

an oscillator coopled to said source and providing
periodic output signals; ’
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a comparator circuit including first and second input
terminalz each coupled to said oscillator; and

an input touch terminal for coupling a person’s hody
capacitance when touched to one of said input
terminais of said comparator such that the periodic
signal thereat will be varled when said touch termi-
nal is louched wherein said comparator responds to
the signal variation to provide zn output control
21'nlg;nal indicating the touching of said touch termi-

§. A circuit as dafined in claim 4 wherein said com-
parator compriges an exchusive OR gate,
6. A circuit as defined in claim 5 and further ncluding
a pulse stretcher circuit having an input coupled to the
output of said OR gate and responsive to said output
contrd] signal for providing a predetermined logic out-
put signal when said touch terminal is tonched.
7. A circuit as defined in ¢laim 6 and farther inctuding
a switch circuit having e control input termina] ecupled
to the output of said pulse stretcher circuit and switch
terminals coupling a load to a source of power.
8. A direct current powered touch controlled switch-
ing cirenit comprising:
a sovroe of direct enrrent power;
an qscillator coupled to said source for providing
periodic output signals therefrom; and
# detector circuit conpled to said oscillator for receiv-
ing sald periodic outpuy signals therefrom, said
detector ¢ircuit including an input touch terminal
said detector circuit responsive to signals from said
escillator circuit and the simultanecus presence of
a persom’s body capacitance coupled to said touch
termival when touched by a person to provide a
control autput signal in response to the touching of
said towch tcrminal.
9. A circuit 23 defined in claim 8 wherein said detec-
tor eirewit comprises a seties voltage divider cireuit
including at least one capacitor coupled to said touch

10
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tcrminal for coupling a person’s body capacitance in
serics with said at least one capacitor, and a control
circuit coupled to the junction of said at least one capac-
itor and said touch terminal and responsive to the
change in voltage at zaid junction when said touch
terminal is touched for providing a control cutput sig-
nal in response to the touching of said touch terminal

10. A circuit as defined in claim 9 wherein said con-
trol circuit includes a pulse stretcher circuit coupled o
the junction of said one capacitor and said toneh termi-
nal for providing output pulses having a duration longer
than said periadic output signals of said oseillater,

11. A circuit a3 defined in claim 10 wherein said con-
trol cirenit further includas a Schmite trigger circuit
coupled to said pulse stretcher circuit and responsive to
output pulscs therefrom to provide a predetermined
logic output signal when seid touch terminal is touched.

12. A circuit 23 defined in claim % wherein said detec-
tor circuit comprises a comparator cirewit including
first and second input terminals each coupled to said
oscillator and one of said mput terminals of said com-
parator coupled to said touch terminal such that the
body capacitance when coupled to the touch terminal
will offect a change in voltage at said one input terminal
tesulting in the generation of said control output signal
by said comparator circuit,

13. A circuit as defined {n claim 12 whereir said com-
parator comprises an exclusive OR gate.

14, A circnit as defined in claim 13 and further includ-
ing a pulse stratcher circuit having an input coupled to
the output of said QR, gaic for providing a predeter-
mined lagic outpat signal in response to the receipt of 2
control output signal from said OR gute,

15. A circuit as defined in clajm 14 and further includ-
ing a switch circuit having a control input terminal
coupled to the output of anid pulse stretcher circuit and

switch terminals coupling 4 load to a source of power.
* ® x ¥ &
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1. Is this a case that has been previously discontinued or dismissed? B YES
If yes, give the following information:

Court:

Casa No.:

Judge;

2. Other than stated above, are there any pending or previously discontinued O YES
or dismissed companion cases in this or any other court, including state
court? (Companion cases are matters in which it appears substantially
similar evidenca will be offered or the same or related parties are present
and the cases arise out of the same transaction or occurrence.)

If yes, give the foliowing information:

Court:

Case No.:

Judge:

O NO

L NO

Motes:



