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I. 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 Quantum Research Group Lid. (“Quantum”) is a company
organized and existing under the laws of the United Kingdom, having its main offices at
1 Mitchell Point, Ensign Way, Hamble, Southampton, Hampshire $031 4RF, UNITED

KINGDOM.
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II. JURISDICTION

5. This Complaint requests a declaratory judgment that defendant Quantum
s engaged in activity directed toward making, selling, offering to sell, or using capacitive
sensing devices that will infringe one or more of the United States patents of Nartron.
Nartron has asked Quantum not to continue in such activity, but Quantum has refused to alter
its conduct. Nartron has a reasonable apprehension that Quantum has taken real and
immediate steps to infringe, or meaningful preparation to infringe.

6. The matter before the Court is a case of actual controversy based on
definite and concrete issues between parties of adverse legal interests.

7. Subject matter jurisdiction for this declaratory judgment action is

conferred upon the Court by 28 U.S.C. §2201-02.
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III. THE JUSTICTABLE CONTROVERSY

8. Nartron has at all times relevant to this controversy been the owner, by
assignment, of U.S. Patent No. 4,758,735, for “DC Touch Control Switch Circuit,” issued
July 19, 1988 (“the ‘735 patent™). A true and correct copy of the “735 patent is attached
hereto as Exhibit A,

9. The '735 patent was duly issued in compliance with law.

10, On or about April 13, 2006, a representative of Nartron brought the
“735 patent to the attention to Mr. Harald Philipp, Chief Executive Officer of Quantum, and
notified Quantum of Nartron’s apprehension that Quantum was engaged in activity directed
toward infringement of the *735 patent, or making meaningful preparation for infringement.

11.  Nartron has asked Quantum not to infringe the ‘735 patent, and to
change the course of its actions directed to infringement, or meaningful preparation for
infringement.

12. Quantum has refused, and is proceeding in such conduct.

13.  Quantum has a website at the address: www.gprox.com.,

14.  Quantum describes its business on its website,

www. (prox.com/aboul/profile. php, as follows:

Quantum Research Group develops and markets capacitive

sensor ICs for switching and control applications based on its

patented charge-transfer (QT) capacitive sensing technology .

15. Quantum has a sales presence in the United States, as evidenced by the

following statement on its website:
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With sales representation in USA, Germany, France, Italy,
Australia, New Zealand, Taiwan and Southern Africa,
Quantum serves a global market and has gained extensive
knowledge and understanding of widely different markets and
customer applications. The company's target markets comprise
high volume consumer applications (including home appliances
and audio/video systems), home security, medical, automotive,
wireless, RFID, and industrial. /d.

16.  Quantum is “actively seeking rep[resentative]s and distributors

worldwide,” including the United States. http://www.aprox.com/about/international .php.

17.  Quantum’s website is also interactive, inviting contact from the United

States (http://www.qprox.com/about/contact.php), and daily dialogne, e.g., “Information

bl

requests are responded t o daily.
http://www.gprox.com/about/request info.php?sourcepaee = /about/contact.ph

18, Quantum’s website identifies many of its customers, which include

companies based in the United States. (http://www.gprox.com/about/client _list.php.)

19, Accordingly, this Court's exercise of personal jurisdiction over
Quantum is consistent with the Constitution and laws of the United States, under the principle

of Fed. R. Civ. P. 4(k)(2).
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IV. DEMAND FOR RELIEF

WHEREFORE, plaintiff Nartron requests a declaratory judgment in its favor
and against defendant Quantum granting the following relief:

A. a determination that Quantum is engaged in activity directed toward
making, selling, offering to sell, or using capacitive sensing devices that will infringe, or
have infringed, Nartron’s ‘735 patent;

B. if it is determined that Quantum has commenced infringement, an award
of damages to Nartron adequate to compensate for the infringement ;

C. an order enjoining Quantum, preliminarily and permanently, together
with their officers, agents, servants, employces, and attorneys, and such other persons in
active concert or participation with them who receive actual notice of the order, from
infringement of the 735 patent, directly, conttibutorily, and/or by inducement, during its
lerm,;

D. an award of intcrest on all damages awarded:;

E. if it is determined that Quantum has committed acts of infringement,
a determination that the infringement has been and is deliberate and willful, and a trebling of
the compensatory damages;

F. anaward to Nartron of all attorneys fees and costs incurred by Nartron;
and;

G. such other and further relief as Nartron may be entitled to on the

proofs.
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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.

Wf’*ﬁ

ROBP RT C. J. TUTTLE

MARK D. CHUEY (P66879)

1000 Town Center

Twenty-Second Floor

Southfield, Michigan 48073

Tel:  (248) 358-4400

Fax: (248) 358-3351

Email: rtuttle@brookskushman.com

mchuey@brookskushman.com

Attorneys for Plaintiff

Dated: _August 25, 2006

Brooks Kushran P.C,
1000 Town Cantar, 22° F|.
Soutnfield, MI 48075-1248
usa

Tal  (248) 358-4400
Fax  (248) A58-3351

www.brookskushman, com 6
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(1] Patent Number: 4,758,735

Ingraham [45] Date of Patent: Jul. 19, 1988
[34] DC TOUCH CONTROL SWITCH CIRCUIT 115,864 1071978 PEILIZIO ot oeescrs e 307/116
] i 4,152,629 51079 BEUDD ovmvsemenrensnero 315/362
[75] Inventor: Ronald D, Ingraham, Quincy, Mich, 4,159,473 671979 S::nlr p . 307/116 X
L . 4210822 T/U980 WELH wovssssssoseecroeomeenerens 07/116
[73] Assignee: ;“";"“ Carporation, Recd City, 4,211,959 7/1980 Deavenport ot al. . . 3157362
LG, 4,213,061 7/1980 Conner . e 3077116
[21] Appl. No.: 38532 4,246,533 171981 Chisng .. . 0T/116 X
) 4264831 4/1981 Wem .o 307/252
[22] Filed: Apr, 15, 1987 4,289,972 971981 Wemn oo 07/116
4,289,950 5/198] McLaughlin ... 307/308
Reluted 11,5, Application Data 4,308,443 12/1981 ‘Tucker et al, . 01116 X
o _ 4,323,329 4/1982 Wiiney at al. . WI116 X
[63] Continuation-in-part of Ser. No. 913,084, Sep. 29, 1986, 4,360,737 1171982 Leopold wwmssicmeeemnens 07/116
Eg;} {}'; '-'-'éi‘: rersssssissinerses HOTH 3;{]‘;%?53%73 /73’(')? Primary Exariner—William M, Shoop, Jr.
i ”307/532 315/3'62' 323/5, Assistant Examiner—_&ihamu D Lognn
(58] F1eld of Search ... 0V/116, 125,252 B,  Fyerict gt or Firm—Fsics, Hencueld, Cooper,
307/308; 315/34, 74, 208, 246, 362; 318/345,
446; 323/19, 24; 32875 [57) ABSTRACT
[56] References Cited A switching cirenit includes a source of direct current
U.S. PATENT DOCUMENTS for operating an oscillator which in turn applies a signal
159,909 1271970 Adelson et al. ..., sy L0 detector cirouit including a touch plate. The detec-

3641410 241972 Vogelsherg .....
3,651,381 371971 Vogelsherg .
3,666,988 571972 Bellls .veeienn

w JT8/345
 S1B/446
077116 X

3,899,713 8/1975 Barkan et al. e 315734
3,519,596 11/1975 Bellis ..., W 3077308 X
19654635 6/1976 Alaxander ... - 077125 X
3,984,757 1071976 Giott et al. wmeeesesrsssrcreneecreeen 339
4016453 471977 Moennig . 307/308 X

4031408 6/1977 Holz ...
4,101,805 7/197% Stone ... - 31574

tor includes a voltege dividing capacitive system or, in
one embadiment, & phase detector circuit. In either
enthadiments, the output signal from the phase detector
circuit or the voltage divider provides a control signal
which can be wed for actuating 2 solid-state switch
such a3 a transistor or the like for providing control
functions.

15 Claims, 2 Drawing Sheets
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1
DC TOUCH CONTROL SWITCH CIRCUIT

The preseat application 1s a continuation-in-part ap-
plication of pending application Ser. No. 06/913,084
filed Sept. 29, 1986 entitled ““I'ouch Control Switch
Circuit” to Ingraham. The subject matter of this prior
application i5 incorporated herein by reference.

BACKGRQUND OF THE INVENTION

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

Thera exists a variety of electrical switching circuits
which respond to a person's touch on a tonch pad
which may be in the form of a Jamp base or 2 spevific
surface area of an electrical applance 1o be actuated.
These circuits represent a convenient manner in which
a consumer can easily operate an appliance without the
need for manually actuating a conventional toggle or
push-button switch. U.8. Pat. Nos 4,119,864 and
4,360,737 are representative of existing touch controil
switch circuits. Many of these cireuits and other similar
cirenits require the utilization of 60 Hz line voltage for
their operation, In some cascs the citouits require a 60
Hz induction field which induces a voltege applicd to
the cirewit by the human body operating as an antenna
for generating a control signal.

SUMMARY OF THE PRESENT INVENTION

The system of the present invention does not rely
upon the atilization of a line frequency voltage source
end gs such can be opersted as & portable touch control
switch circuit where no alternating current voltage iz
available. Applications for the system of the present
invention include vehicles such as automobiles, {rucks,
boats and airplanes. The system is not necessarily lim-
ited to, however, portable applications since it can like-
wisc be nsed where ac power is available.

Systems embodying the present invention include a
source of ditect current for operating an oscillater
which in turn applies a signal to  touch plate coupled to
a detector circuit. The detector includes a voltage di-
viding capacitive system or, in one erabodiment, a phase
detector cireujt. 1n either embadiments, the output sig-
nal from the phase detector circnlt or the voltage di-
vider provides a control signal which can be used for
ectuating a salid-state switch such s triac or the like for
providing control functions. When wsed in vehicles
such as automobiles, the system can be used for actuat-
ing door locks, power windows, or other sccessories.
"Thus, the touch control circuit of the prasent invention
can be used in environments where altcrnating ¢urrent
voltage I5 not generally available,

These und other features, abjects and advantages of
the present invention can best be understood by refor-
ence 10 the following deseription thereof together with
the aceompanying drawings in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an electrizal cirenit disgram in block and
schematic form of a firgt embodiment of the present
invention; and

FIG. 2 s an electrical circuit diagram in Black and
schematic form of an alternative embodiment of the
present invention.
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DETAILED DESCRIPTION OF THE
PREFERRED EMBODMENT

Referring initially to FIG. 1 there as shown, a dirent
current (dc} powered touch contrel switch system 10
which niilizes a detector eircuit including a voltage
dividing capacitive clrcuit having a first capycitor 12
coupled in series with the body capacitance 14 of &
person tonching a touch plate 15. Plate 15 is electrically
coupled to base terminal 20 of PN switch transistar 22
by & current limittng resistor 17. The touch plate 15 can
be made of an electrivally conductive matarial such as
aluminum or the like and may be covered by a plastic
overlic 16 which can carry printed indieda 18 thereon
identifying for example, the switch function, Thus, it is
ot nécessary for the operator to actually touch the
electricelly conduetive plate 15 but only come suffi-
clently close te add the body capscitance 14 in series
with the voltage dividing capacitor 12 which is coupled
to an oscillator cireuit 30 ineluding 3 drive trangistor 40.
Oscillator 36 iz an astable multi-vibrator comprising a
pair of OR. gates 32 and 34 coupled as invertors and
cross-coupled by resistors 31, 33 and a capacitor 35 in a
conventiongl manner as shown in the diagram,

Resistor 36 applies the square wave output signal
from the qutput of gato 34 to the base terminal 42 of
PNP transistor 40 which has an emitter terminal cou-
pled to the +V supply. The +V supply represents the
positive terminal of a de supply voltage such as o vehi-
cle battery, Transistor 40 has a collector terminal 43
coupled to ground 11 which for example, is the negative
terminal of the +V source (le. vehicle battery} by
means of resistor 4. Ground 11 typicaily will comprise
& relatively large conductive area such as the vehicle
chassis coupled to the negative terminal of the vehicle
battery which is necessary for operation of the system.
Cirouits 32 and 34 are part of an integrated circuit
which is supplied opersting power from the +V supply
In a conventional mamner. A circuit such as a cammer.
cially available model CD» 4070 BE or MC 14070 BCP
tan be employed for eireyits 32 and 34 and the remain-
ing invertor ircuits 50 and 52 coupled as a Schmit
trigger as deseribed below,

The square wave signal applied to bass terminal 42 of
transistor 40 causes transistor 40 to conduct providing &
positive going signal to the junction of capacitor 12
with collector tcrminal 43 which is coupled to the emit-
ter terminal 21 of transistor 22, Bage terminal 20 is cou-
pled to the emitter terminal 21 by resistor 24 such that
unless capacitance 14 is present by the user touching or
coming proximate to touch plate 18, transistor 22 will
not be forward biased and will not conduct. Thus, when
plate 15 iz not touched, the output signal at collector
terminal 23 and across a pulse stretcher circuit compris-
ing resistor 26 and capacitor 28 will be zero volts,
When, however, a person touches plate 15 thereby
eoupling capacitor 14 in series with capacitor 12, the ac
voltzge applied to base terminal 20 will be lower than
the voltage applied to the emitter 21 thereby forward
bigging transistor 22 into pulsed conduction. This tends
to charge capacitor 28 providing a positive do voltage
1o the Schmitt trigger circuit 60, A dicde 25 is coupled
acrogss the base to emitter junction of transistor 22 to
provide protection againat reverse breakover voltage,

The Schmitt trigger 60 comprises serially coupled
inverter ¢ircuits 50 and 52 with feedback resistor 51
coupled from the cutput of invertor 52 to the input of
invertor 50 and 1o capacitor 2§ through resistor 54.
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Thus, when plate 15 or its coating 16 is touched, the dc
Ievel across to the input of Schmnitt trigger 60 will rise to
a level sufficient for the Schmitt trigger circuit to trig-
ger providing a positive going output pulse at owtput
terminal 70 of the cizcuit. This contrel output signal can
be employed as a control input for a convantional solid-
state switch circuit 72 shown in block form in the figure
which may include a transistor or the like coupled ba-
tween the +V supply and & load 74 such az a power
window motor, door lock or the like. The system can
alsa be employed for controlling an alternating current
{ac) load 74 by coupling the load and switching circuit
72 to the ao supply independently of the + 'V supply.

In the preferred embodiment of the invention Resis-
tors 31 and 33 are 10 megohms and | megohm, respec-
tively while capacitor 35 is 0.001 microfarad (mfd),
Resistors 36 and 44 are 4.7 kilo-ohims and 1 kilo-ohm,
respectively while resistor 17 was 10 megohms, Resis.
tor 24 was 4.7 megohms while capacitor 12 was 100
picofarads. The body capacitance 14 typically renges
from 100-300 picofarads. Resistor 26 Is 100 kilo-ohms
while capacitor 28 is 0.01 microfarads. Resistor 54 is 100
kilo-olms, while registor 51 is | megohm,

Referring now to the FIG. 2 embodiment of the in-
vention, cireuit 100 ke cironit 18 inclodes an oscillator
giveuit 110 comprising a pair of exclusive OR gates 102
arid 104 cach having one input terminal ¢coupled to a de
voltage suppl Vop, The remaining input terminalzs of
gates 102 and 104 are coupled to each other by resistors
106 and 108 the Junetion of which are coupled to the
output terminal 115 of gate 104 by feedback capacitor
112, Osciliator 110 provides at cutput terminal 115 a 1
kHz square wave signal.

A power supply 120 is coupled to the 4V supply

such as the battery of a vehicle at one input terminal 122

and to the chassis ground 124 of the vehicle, An input
Tesistor 126 couples the 4V spurces to a voltage regulat-
ing Zener diode 128 for regnlating the de voltage there-
across. The voltage is filtered by a capacitor 130 in &
conventional manner to provide the Vpp cutpot volt-
age which is somewhat Jower than the input voliage.
The ground termiral of supply 120 comprises the Vg
supply indicated in cireuit 100,

Cutput terminal 115 of osedilator 110 is commeonly
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coupled to the two input terminals 140 and 142 of a 45

detector circuit incloding an exclusive OR gate 145 by
seriea eoupled resistors 144 and 146. The square wave
signals applied to input terminals 140 and 142 will be
substantially in exact phase when the touch plate 15 is
not touched by a person and therefore body copacitance
14 not in the circult. The exclusive OR gate in such
circymstance will provide a logle *0” owtput for all
polarities of these identical voltages applied to input
terminals 140 and 142,

Upen towching the touch plate 15 or coating 16 the
body capacitance 14 couples terminal 142 to ground by
means of resistor 148 to cause a slight phase shift of the
signel applied to input terminal 142. Thus, during at
least a portion of each cyale of the input voltage, gate
145 will provide a de output or a Jogic *1” output pulse
which i5 applied to charge capacitor 150 through the
forward biased diode 148, Typically, gate 148 will de-
tect the digsimilar voltages applicd during the leading
edge of the square wave 1 kHz signals supplied by oscil-
lator 110, The output signal from gate 148 thus, will be
1 kHz dc pulses when capacitance 14 i3 in the circuit or
0 volts when plate 15 s not touched. These output
signals are applied to a pulse stretcher circuit 160 which
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4
includes an exclusive OR gate 162 having one terminul
coupled to the junction of diode 14% and capacitor 150
and the remaining input terminal coupled to Vs A 10
megohm resistor 151 is coupled across diode 149 to
permit the discharge of capacitor 150

The pulse stretcher circuit 160 responds to the posi-
tive outpyt pulses from gate 145 to initially trigger gate
162 through the application of voltage from diode 149,
As the gate 145 ourput returns to u zero logle stats,
capacitor 150 which now is purtislly charged maintaing
the input terminal 161 of gate 162 high thereby main-
taining the output at terminal 170 at a logic 1" lavel
until such time as the pulsing signal from gate 145 dis-
continues when the operator releasss contact with
touch plate 15 and allows capacitor 150 to fully dis-
charge.

The output signal at terminal 179 like the signal at
terminal 79 of the FIG. 1 embodiment is coupled to the
control input terminal of 2 suitable solid-state switch
such as switch 72 as shown ia FIG. 1 which is snitably
coupled to a load M4 for providing a desired control
function.

Thus, in both of the embodiments, a soft touch capac-
itive type switch control system is provided which can
be operated from 8 de voltage souree without the need
for an altemating current source. These circuits are
particularly well adapted for use i the automotive
environment ot for other vehicles. It will become ap-
parent to those skilled in the art that various modifica-
tions to the preferred embodiments of the invention as
disclosed hersin can be made without departing from
the spirlt or scope thereof as defined by the zppended
claims. ‘

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

1. A direct current powered touch controlled switch-
ing circuit comprising:

a source of direct current power;

an oscillator coupled to said source for providing
periodic output signals therefrom;

a series voltage divider circuit coupled to said oscilla.
tor for receiving said periodic output sipnals there-
from, said voltage dividing circuit including st
least one capacitor and an input touch terminal for
coupling a person's body capacitance in series with
said at least one capacitor such that the voltage af
the junction of said at least one capacitor and said
touch terminal will vary upon a person touching
said touch terminal; and

a control circuit coupled to the junction of said at
least one capacitor end said touch terminal and
responsive to a change in voltage thereat for pro-
viding a conirol output signal in response to the
touching of said touch terminal.

2. A ¢ireuit as defined in claim 1 wherein said control
eirguit includes a pulse stretcher cireuit coupled to the
junction of said one capacitor and said touch terminal
for providing output pulses having a duration longer
than said periodic outpat signats of said oscillator,

3. A circuit az defined in claim 2 wherein gid control
cireuit includes a Schmitt trigger eircuit.

#. A direct corrent powered touch controlled switeh-
ing eireuit comprsing:

2 source of direct current power;

an oscillator coupled to sid source and

providing
periodic output signals; '
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a comparator circuit including frst and second input
terminals each coupled to said oscillator; and

an input touch terminal for coupling & person’s body
capacitance when touched to one of said input
tcrminals of said comparator such that the periodic
signal thereat will be varied when said touch termi-
nal is touched wherein said comparator responds to
the signal veriation to provide an output control
signal indicating the rouching of said tonch termi-
nal ‘

5. A circuit as defined in claim 4 wherein said com-
parator comprises an exclusive OR gate.
6. A circuit a3 defined in claim 8 and further including
a pulse stretcher circuit kaving an input conpled to the
cutput of said OR gate and responsive to said output
control signal for providing a predetermined logie owt-
put signal when said touch terminal ia touched.
7. A circoit as defined in claim 6 and further including
2 switch cirenit having a contral input terminal coupled
to the output of said pulse stretcher circuit and switeh
terminals coupling a load to 2 source of power,
8. A direct current powered touch controlled switch-
ing wircuit comprising:
a pource of direct corrent power;
an gscillator coupled to said source for providing
petiodic output signaly therefrom; and
adetectur circuit conpled to said oscillatar for receiv-
ing said periodic output signals therefrom, said
detector cireuit including an input touch terminal
said detector circuit responsive to signals from sald
oscillator cirenit and the simultansous presence of
a person’s body capecitance coupled to said touch
terminal when touched by a person to provide a
control output signal in response to the touching of
said tonch terminal. :
9. A circuit as defined in claim 8 wherein said detee-
tor circuit comprises a series voltage divider circuit
including at Icast one eapacitor coupled to said touch
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terminal for coupling a person’s body capacitance in,
series with sald at least one capscitor, and a control
¢ircuit coupled to the junction of said at least one capac-
itor and said towch terminal and responsive to the
change in voltage at said junction when said touch
tezminal is touched for providing a vontrol output sig-
nal in response to the touching of said touch terminal.

10. A circuit as defined in claim 9 whereln said con-
trol circuit includes 1 pulse stratcher circuit coupied to
the junction of said one capacitor and said touch termi-
nal for providing output pulses having a duration longer
than said periodic output signals of said oscillatar,

11 A circuit as defined in claim 10 wherein said con-
trol eireuit further includes a Schmitt tdgger circuit
coupled 10 said pulse stretcher circuit and responsive to
output pulses therefrom to provide a predetermined
logic output signal when said touch terminal is toyched,

12. A circuit as defined in claim 9 wherein said detec-
tor cireuit comprises & comparator circuit including
first and second input terminals each coupled to said
oscillator and one of sald input terminals of said com-
parator coupled to sald touch terminal such that the
body capacitance when ¢oupled to the rouch terminal
will effect 2 change in voltage at said one fnput terminal
resulting in the generation of said control output signal
by said comparator circuit. '

13. A, circuit as defined in claim 12 wherein said com-
parator comprises an exclusive OR gate.

14. A circuit as defined in claim 13 and further includ-
ing a pulse stretcher cireuit having an input coupled to
the output of said OR gute for providing u predeter-
mined logic qutput signal in response to the recwipt of a
control owput signal from said OR gate.

15. A circwit as defined in claim 14 and further includ-
ing a switch efrcuit having a control input terminal
coupled to the output of said pulse stretcher cireuit and

switch terminals coupling a load to n source of power.
LI T I 2 ]
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