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Director of the United States Patent and Trademark Office
c¢/o Office of the General Counsel

Madison Building East, 10B20

600 Dulany Street

Alexandria, VA 22314-5793

Notice is hereby given, pursuant to 37 C.F.R. § 90.2(a), that Petitioner
Samsung Electronics Company, Ltd. (“Petitioner”) appeals to the United States
Court of Appeals for the Federal Circuit from the Final Written Decision entered
on Octobér 18,2017 (Paper 35) (the “Final Written Decision”) by the United
States Patent and Trademark Office, Patent Trial and Appeal Board (the “Board”),
and from all underlying orders, decisions, rulings, and opinions. A copy of the
Final Written Decision is attached.

In éccordance with 37 C.F.R. § 90.2(a)(3)(ii), Petitioner indicates that thel
issues on appeal include, but are not limited to, the Board’s ruling that Petitioner
has not demonstrated, by a preponderance of the evidence, that the claims of U.S.
Patent No. 5,796,183 (“the *183 patent”) are unpatentable over the prior art, and
any findings or determinations supporting or related to that ruling including,
without limitation, the Board’s interpretation of the claims and prior art, reasons to

combine and expectation of success, and the Board’s interpretation of expert

evidence.
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Simultaneous With this submission, a copy of this Notice of Appeal is being
filed with the Board. In addition, the Notice of Appeal and the required fee are
being filed electronically with the Clerk of Court for the United States Court of
Appeals for the Federal Circuit.

Respectfully submitted this 18th day of December, 2017.

By:_/Naveen Modi/
Naveen Modi
Registration No. 46,224
Paul Hastings LLP
875 15th Street, N.W.
Washington, DC 20005
(202) 551-1700
naveenmodi@paulhastings.com

Counsel for Petitioner
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CERTIFICATE OF SERVICE
The undersigned certifies that, in addition to being filed electronically
through Patent Trial and Appeal Board End to End (PTAB E2E), the original
version of this Notice of Appeal was filed by express overnight mail on December
18, 2017 with the Director of the United States Patent and Trademark Office, at the
following address:
Director of the United States Patent and Trademark Office
c/o Office of the General Counsel
Madison Building East, 10B20
600 Dulany Street
Alexandria, VA 22314-5793
The undersigned also certifies that a true and correct copy of this Notice of
Appeal and the required fee were filed electronically via CM/ECF on December
18, 2017, with the Clerk of Court for the United States Court of Appeals for the
Federal Circuit.
The undersigned also certifies that a true and correct copy of this Notice of
Appeal was served on December 18, 2017, oﬂ counsel of record for Patent Owner
"UUSI, LLC d/b/a Nartron by electronic mail (by agreement of the parties) at the
following address:
Jay Kesan (jay@keyiplaw.com)
Teresa M. Summer (teresa@keyiplaw.com)
DiMuro Ginsberg PC-DGKeyIP Group,

1101 King Street, Ste. 610
Alexandria, VA 22314



Date: December 18, 2017
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By:_/Naveen Modi/

Naveen Modi

Registration No. 46,224

Paul Hastings LLP

875 15th Street, N.W.
Washington, DC 20005

(202) 551-1700
naveenmodi@paulhastings.com

Counsel for Petitioner
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UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SAMSUNG ELECTRONICS CO., LTD,
Petitioner,

V.

UUSI, LLC d/b/a NARTRON,
Patent Owner.

Case IPR2016-00908
Patent 5,796,183 -

Before THOMAS L. GIANNETTI, CARL M. DEFRANCO, and
KAMRAN JIVANI, Administrative Patent Judges.

JIVANI, Administrative Patent Judge.

FINAL WRITTEN DECISION
35US.C §318(a) and 37 C.F.R. § 42.73
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I INTRODUCTION

Samsung Electronics Co., Ltd. (“Petitioner”) sought inter partes
review of claims 37-41, 43, 45, 47, 48, 61-67, 69, 8386, 88, 90, 91, 94, 96,
97,99, 101, and 102 of U.S. Patent No. 5,796,183 (Ex. 1001, “the 183
patent”), owned by UUSIL, LLC d/b/a Nartron (‘“Patent Owner”). Paper 2
(“Petition” or “Pet.”). Patent Owner filed a Preliminary Response. Paper 10
(“Prelim. Resp.”). Upon consideration of the Petition and Preliminary
Response, we instituted an inter partes review of claims 40, 41, 43, 45, 47,
48, 61-67, 69, 83-86, 88, 90, 91, 94, 96, 97, 99, 101, and 102 (the
“Instituted Claims”) pursuant to 35 U.S.C. § 314. Paper 12 (“Decision on
Institution” or “Dec. on Inst.”). We did not institute, however, review of
claims 37-39 because we determined Petitioner had not established a
reasonable likelihood that it would prevail with respect to those claims. Id.

During the trial, Patent Owner filed a Patent Owner Response
(Paper 21, “PO Resp.”), and Petitioner filed a Reply thereto (Paper 24,
“Reply”). An oral hearing was conducted on June 22, 2017. The record
contains a transcript of the hearing (Paper 34, “Tr.”).

We have jurisdiction under 35 U.S.C. § 6. The evidentiary standard is
preponderance of the evidenc.e. See 35 U.S.C. § 316(e); see also 37 C.F.R.
§ 42.1(d). This Final Written Decision is entered pursuant to 35 U.S.C.

§ 318(a) and 37 C.F.R. § 42.73. For the reasons discussed below, Petitioner
has not shown by a preponderance of the evidence that any of the Instituted
Claims are unpatentable.
A.  Related Proceedings
The 183 patent has been subject to two reexaminations: Ex Parte

Reexamination Control Nos. 90/012,439, certificate issued April 29, 2013



IPR2016-00908

Patent 5,796,183

(“Reexam 1) and 90/013,106, certificate issued June 27, 2014
(“Reexam 2”). The Instituted Claims were added during Reexam 2. See
generally Ex. 1006.

The *183 patent is the subject of ongoing litigation between the parties
in the Western District of Michigan: UUSI, LLC d/b/a Nartron v. Samsung
Elec;ronics Co., Ltd. and Samsung Electronics America, Inc., Case No.
1:15-cv-00146-JTN, originally filed on February 13,2015 (W.D. Mich.)

(the “District Court litigation™). Pet. 1. The District Court litigation is

stayed and administratively closed ﬁntil resolution of the instant inter partes

review. Order, Case No. 1:15-cv-00146-JTN, Dkt. No. 62 (filed 05/02/16).
B. The '183 patent (Ex. 1001)

The *183 patent relates to a “capacitive responsive electronic
switching circuit used to make possible a ‘zero force’ manual electronic
switch.” Ex. 1001, 1:6-9. According to the *183 patent, zero force touch
switches have no moving parts and no contact surfaces that directly switch
loads. Id. at 1:40-41. Instead, such switches detect an operator’s touch and
use solid state electronics to switch loads or activate mechanical relays. Id.
at 1:42-44. “A common solution used to achieve a zero force touch switch
has been to make use of the capacitance of the human operator.” Id. at 3:12—
14. The *183 patent recites three methods used by capacitive touch switches
to detect an operator’s touch, one of which relies on the change in capacitive
coupling between a touch terminal and ground. Id. at 3:14-15, 3:44-46. In
this method, “[t]he touch of an operator then provides a capacitive short to
ground via the operator’s own body capacitance that lowers the amplitude of
oscillator voltage seen at the touch terminal.” Id. at 3:52-56. Significantly,

the operator of a capacitive touch switch using this method need not come in
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conductive contact with the touch terminal. Id. at 3:57-59. Rather, the
operator needs only to come into close proximity of the switch. Id.

Figure 11 of the *183 patent is reproduced below.
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Figure 11 depicts a “multiple touch pad circuit” including “an afray of
touch circuits.” Id. at 18:3446. The *183 patent recognizes that placing
capacitive touch switches in dense arrays can result in unintended actuations.
Id. at 3:65-4:3. One method of addressing this problem known in the art
involves placing guard rings around each touch pad. Id. at 4:4-10. Another
known method of addressing this problem is to adjust the sensitivity of the
touch pad such that the operator’s finger must entirely overlap a touch
terminal. Id. at 4:10-14. “Although these methods (guard rings and
sensitivity adjustment) have gone a considerable way in allowing touch
switches to be spaced in comparatively close proximity, a susceptibility to

surface contamination remains as a problem.” Id. at 4:14-18.

10
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The 183 patent seeks to overcome the problem of unintended
actuation of small capacitive touch switches “by using the method of sensing
body capacitance to ground in conjunction with redundant detection
circuits.” Id. at 5:33-35. Specifically, the 183 patent’s touch detection
circuit operates at frequencies at or above 50 kHz, and preferably at or above
800 kHz, in order to minimize the effects of surface contamination on the
touch pads. Operating at these frequencies also improves sensitivity,
allowing close control of the proximity required for actuation of small-sized
touch terminals in a close array, such as a keyboard. Id. at 5:48-57.

C.  Illustrative Claim

Independent claim 40 illustrates the claimed subject matter and is

reproduced below.

40. A capacitive responsive electronic switching circuit
comprising;:

an oscillator providing a periodic output signal having a
predefined frequency; ' :

a microcontroller using the periodic output signal from
the oscillator, the microcontroller selectively providing signal
output frequencies to a plurality of small sized input touch
terminals of a keypad, wherein the selectively providing
comprises the microcontroller selectively providing a signal
output frequency to each row of the plurality of small sized
input touch terminals of the keypad;

the plurality of small sized input touch terminals defining
adjacent areas on a dielectric substrate for an operator to
provide inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving
said periodic output signal from said oscillator, and coupled to
said input touch terminals, said detector circuit being
responsive to signals from said oscillator via said
microcontroller and a presence of an operator’s body
capacitance to ground coupled to said touch terminals when

11
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proximal or touchéd by the operator to provide a control output
signal,
wherein said predefined frequency of said oscillator and
said signal output frequencies are selected to decrease a first
impedance of said dielectric substrate relative to a second
impedance of any contaminate that may create an electrical path
on said dielectric substrate between said adjacent areas defined
by the plurality of small sized input touch terminals, and
wherein said detector circuit compares a sensed body
capacitance change to ground proximate an input touch terminal
to a threshold level to prevent inadvertent generation of the
control output signal.
D.  Cited References
Petitioner relies on the following references:
1. Ingraham, U.S. Patent No. 5,087,825, issued Feb. 11, 1992,
(Ex. 1007, “Ingraham I”’) along with portions of Ingraham, U.S.
Patent No. 4,731,548, issued Mar. 15, 1988 (Ex. 1008, “Ing;aham
IT’) incorporated by reference.
2. Caldwell, U.S. Patent No. 5,594,222, issued Jan. 14, 1997
(Ex. 1009, “Caldwell™).
3. Gerpheide et al., U.S. Patent No. 5,565,658, issued Oct. 15, 1996
(Ex. 1012, “Gerpheide”).
4. Wheeler et al., U.S. Patent No. 5,341,036, issued Aug. 23, 1994
(Ex. 1015, “Wheeler”).
E.  Instituted Grounds of Unpatentability
We instituted trial based on two grounds of unpatentability under

35 U.S.C. § 103(a) (Dec. on Inst. 31):

12
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References | Imstituted Claims

Ingraham I, Caldwell, | 40, 41, 43, 45, 61, 6467, 69,
Gerpheide 83, 85, 86, 88, 90, 91, 94, 96,
97,99, 101, and 102

Ingraham I, Caldwell, | 47, 48, 62, 63, and 84
Gerpheide, Wheeler '

F. Testimony
Petitioner supports its challenges with a declaration of Dr. Vivek
Subramanian (Ex. 1002), filed contemporaneously with the Petition, and a
rebuttal declaration of Dr. Subramanian (Ex. 1017), filed contemporaneously
with the Reply. Dr. Subramanian testified further by deposition on
-February 3, 2017, and a transcript of his testimony has been entered into
evidence. Ex. 2009.
Patent Owner rebuts Petitioner’s challenges with a declaration of
Dr. Darran Cairns (Ex. 2002), filed contemporaneously with the Preliminary
Respdnse, and an additional declaration of Dr. Cairns (Ex. 2010), filed
contemporaneously with the Patent Owner Response. Dr. Cairns testified
further by deposition on April 21, 2017, and a transcript of his testimony has

been entered into evidence. Ex. 1018.

I. ANALYSIS
A.  Principles of Law
To prevail in its challenges to the Instituted Claims, Petitioner must
demonstrate by a preponderance of the evidence that the claims are
unpatentable. 35 U.S.C. § 316(e); 37 C.F.R. § 42.1(d). A claim is
unpatentable under 35 U.S.C. § 103(a) if the differences between the

13
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claimed subject matter and the prior art are such that the subject matter, as a
whole, would have been obvious at the time of the invention to a person
having ordinary skill in the art. KSR Int’l Co. v. Teleflex, Inc., 550 U.S. 398,
406 (2007). The question of obviousness is resolved on the basis of
underlying factual determinations including: (1) the scope and content of
the prior art; (2) any differences between the claimed subject matter and the
prior art; (3) the level of ordinary skill in the art; and (4) where in evidence,
so-called secondary considerations, including commercial success, long-felt
but unsolved needs, failure of others, and unexpected results. Graham v.
John Deere Co., 383 U.S. 1, 17-18 (1966).

B.  Level of Ordinary Skill in the Art

Citing testimony of its declarant, Dr. Subramanian, Petitioner
contends that a person having ordinary skill in the art at the time of the
invention would have had a minimum of: (1) a bachelor’s degree in
electrical engineering, or equivalent thereof; and (2) “two to three years of
experience in the relevant field, which includes touch systems technology.”
Pet. 3 (citing Ex. 1002 § 19).

Patent Owner’s witness, Dr. Cairns, opines that a person of ordinary
skill “in the art of capacitive touch sensors would have had at least a
bachelor’s degree in physics or electrical engineering or equivalent industry -
experience in the field.” Ex. 2002 § 14.

The levels of ordinary skill proposed by the parties do not differ
dsigniﬁcantly. Both parties’ proposed descriptions require at least an
undergraduate degree in electrical engineering or related technical field, and
both value industry experience (although Petitioner quantifies this

experience as two to three years). We adopt Petitioner’s proposed definition

14
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as more representative, but note that our analysis would be the same under
either definition. We further find the level of ordinary skill in the art is
reflected by the prior art of record. See Okajima v. Bourdeau,
261 F.3d 1350, 1355 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579
(Fed. Cir. 1995).

C.  -Claim Construction

The °183 patent expired on January 31, 2016. Pet 11; Prelim. Resp. 7.
Our review of the claims of an expired patent is “similar to that of a district
court’s review,” wherein claim terms are given their ordinary and customary
meaning as understood by- a person of ordinary skill in the art at the time of
the invention, as set forth by the Court in Phillips v. AWH Corp., 415 F.3d
1303, 1312-14 (Fed. Cir. 2005) (en banc). In re Rambus, Inc., 694 F.3d 42,
46 (Fed. Cir. 2012); see also Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct.
2131, 214445 (2016). Any special definition for a claim term must be set
forth in the specification with reasonable clarity, deliberateness, and
precision. In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994).

Petitioner urges that we need not construe the terms of the Instituted
Claims. Pet 12. To the extent we construe a particular term, Petitioner urges
that we adopt the constructions it proposed in the District Court litigation.
Id. In its Preliminary Response, Patent Owner sought construction of three .
sets of claim limitations, namely:

1. “peak voltage 6f the signal output frequencies is greater than a
supply voltage” as recited in each of independent claims 61, 83,
and 94 (hereinafter, the “supply voltage limitation™);

2. “closely spaced array of input touch terminals of a keypad,” as

recited in each of independent claims 83 and 94 and “small

15
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sized input touch terminals of a keypad,” as recited in each of
independent claims 40 and 61 (collectively, the “input touch
terminals limitations™); and

3. “selectively providing signal output frequencies,” as recited in

each of independent claims 40, 61, 83, and 94.

Prelim. Resp. 9-19.

We declined to adopt Patent Owner’s constructions of these
limitations in our Decision on Institution. Dec. on Inst. 10-12. In so doing,
we determined that one of ordinary skill in the art would understand the term
“supply voltage” in the supply voltage limitation as referring to a supply
voltage of the claimed microcontroller. Id. at 10. Contrary to Patent
Owner’s contention, we determined the claim language does not restrict the
supply voltage to exclude an external commercial power supply. Id. We

_further determined in our Decision on Institution that the input touch
terminals limitations do not preclude the presence of physical structures
isolating adjacent touch terminals. Id. at 10-11. Although we addressed
Patent Owner’s proposed constructions of the limitations enumerated above,
we did not construe further these limitations because additional construction
was not necessary to our analysis on whether to institute a trial. Id. at 12.

Neither party contests our construction of each limitation, as set forth
in our Decision on Institution. PO Resp. 7; see generally Reply. Based on
the full record developed during this proceeding, we find no need to depart
from our constructions set forth above. We also find no need to construe
further any terms of the Instituted Claims because further construction is not
necessary to our analysis herein. Vivid Techs., Inc. v. Am. Sci. & Eng’g,

Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (explaining that only claim terms in

10
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controversy need to be construed, and only to the extent necessary to resolve
the controversy).
D.  Obviousness based on Ingraham I, Caldwell, and Gerpheide

Petitioner asserts each of independent claims 40, 61, 83, and 94
would have been obvious over the combined teachings of Ingraham I,
Caldwell, and Gerpheide. Pet. 39-49.

1. Ingraham I (Ex. 1007) and Ingraham II (Ex. 1008)

Ingraham I discloses a capacity response keyboard, which is depicted

in Figure 1 reproduced below. Ex. 1007 at 2:19-20.
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FIG. 1

Figure 1 shows a perspective view of Ingraham I’s capacity response
keyboard, consisting of switches that respond to the change in capacity from
a user touching the switch. Ex. 1007, 1:5-9. Each switch includes a touch
plate assembly and a control circuit. Id. at 2:28-35, Figs. 2, 3. Each touch
plate assembly includes a guard band that reduces interference between the
switches. Id. at 2:46—49, Abstract. When a keyboard user touches the outer
surface of the switch, the capacity-to-ground for the switch’s touch plate

11
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increases. Id. at 3:1-6, 3:21—47. This increase is detected by the switch’s

touch sensing circuit, which sends an output signal to a microcomputer. /d.
The *183 Patent Speciﬁéation makes several references to Ingraham I,

including describing Ingraham I as operating at relatively lower frequencies

than the invention of the *183 Patent. Ex. 1001, 8:11-14; see also id. at

3:44-50, 4:3-8, 6:6-16, 18:1-10. According to the *183 patent:

The specific touch detection method of the present
invention has similarities to the devices of U.S. Pat. No.
4,758,735 and U.S. Pat. No. 5,087,825 [Ingraham IJ.
However, significant improvements are offered in the
means of detection and in the development of an overall
system to employ the touch switches in a dense array and
in an improved zero force palm button. The touch
detection circuit of the present invention features
operation at frequencies at or above 50 kHz and preferably
at or above 800 kHz to minimize the effects of surface
contamination from materials such a skin oils and water.

Id. at 5:43-53.

Ingraham I incorporates by reference certain portions of prior art
patent Ingraham II, upon which Petitioner relies as meeting certain
limitations of the Instituted Claims. Pet. 9 (citing Ex. 1007, 3:21-24 as
incorporating Ingraham II’s control circuit 14 (“A detailed description of
control circuit 14 is provided in U.S. Pat. No. 4,731,548, issued Mar. 15,
1988 to Ronald Ingraham, the disclosure of which is hereby incorporated

herein by reference.”)).
2. Caldwell (Ex. 1009)

Caldwell discloses a touch pad system, including a touch sensor that
detects user contact, for use in kitchens. Ex. 1009, 1:6-9, 1:42-44, 2:45-48.

Caldwell’s touch pad includes “an active, low impedance touch sensor

12
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attached to only one side of a dielectric substrate.” Id. at 2:22-23. Figure 6

of Caldwell is reproduced below.
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FIG - 6
Figure 6 of Caldwell shows a matrix of touch pads comprising a touch
panel. Id. at 5:60-61. To monitor the touch pads, Caldwell’s system
sequentially provides an oscillating square wave signal to a row or column
of touch pads and then sequentially selects columhs or rows of sense
electrodes 24 to sense the signal output from the touch pad. Id. at 4:39-51,
6:40-63. |
3. Gerpheide (Ex. 1012)

Gerpheide discloses a capacitive touch responsive system that detects
the location of a touch in a single point input device, such as those used to
provide data input in lieu of a mouse or stylus. Ex. 1012, 1:10-14, 1:19-20,
2:61-3:12. Figure 2b of Gerpheide is reproduced below.

13
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Figure 2b illustrates a cross-sectional view of a touch pad. Id. at
4:56-57. Gerpheide seeks to solve the problem of reducing electrical
interference in singlé point touch pads that use measurements of true
capacitance to determine location. Jd. at 2:21-34. To reduce electrical
interference regardless of its frequency, Gerpheide varies the oscillator
signal frequency provided to the touch pad. Id. at Figs. 4, 7, 3:13—18, 6:5-8,
6:19-26, 8:22-9:33. More specifically, Gerpheide describes varying
frequencies in a lookup table, selecting a frequency, sending that frequency
to the entire touchpad thirty-two times in succession, and then selecting a
new frequency based on an electrical interference measure. Id. at 9:18-33.

4. Rationale for Combining Ingraham I, Gerpheide, and.
Caldwell

With respect to independent claim 40, Petitioner asserts the
combination of Ingraham I’s microcomputer using Caldwell’s

sequential scanning to selectively provide each of Gerpheide’s signal

14
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output frequencies as meeting the claimed “microcontroller
selectively providing signal output frequencies to a plurality of small
sized input touch terminals of a keypad.” Pet. 39. More specifically,
Petitioner contends that Ingraham I’s microcomputer 80 meets the
claimed microcontroller and input portions 13 meet the claimed
“small sized input touch terminals of a keypad.” Id.; see also id. at
19-20. Relying on Dr. Subramanian’s testimony, Petitioner contends
that it would have been readily apparent to one of ordinary skill to
modify the microcomputer and input portions of Ingraham I given the
teachings of Caldwell such that “rows of input portions 13 would be
selected sequentially and the oscillator signal provided to the selected
row.” Id. at 24 (citing Ex. 1002  64; Ex. 1009, 6:40-63). According
to Petitioner, a system so modified would selectively provide the
oscillator signal frequency to the input touch terminals of a keypad,
thereby meeting the claimed “selectively providing a signal output
frequency to each row of the plurality of small sized input touch
terminals of the keypad.” Id. at 26, 39. The same oscillator signal
would be sequentially provided to each row of Ingraham I’s input
portions 13 until all rows are scanned. Id. at 55 (citing Ex. 1009,
6:40-63, 8:20-23; Ex. 1002 § 132).

Petitioner relies on Gerpheide as teaching varying the oscillator
signal frequency provided to an electrode array in order to account for
electrical interference. Id. at 28 (citing Ex. 1012, 6:5-8, 6:19-26,
8:22-9:33, Figs. 4, 7; Ex. 1006, 329-30, 333-34). Again relying on
Dr. Subramanian, Petitioner alleges, “one of ordinary skill in the art

would have been motivated to incorporate interference negating

15
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functionality similar to that described by Gerpheide in the above
discussed Ingraham I-Caldwell system.” Id. at 28 (citing Ex. 1002,

9 72). Thus, Petitioner contends the system of Ingraham I-Caldwell—
Gerpheide selectively provides signal output frequencies, as opposed
to only a single frequency. Id. at 29, 40.

In its Preliminary Response, Patent Owner asserted that one of

ordinary skill in the art would not be motivated to combine the
teachings of Gerpheide with those of Ingraham I and Caldwell.
According to Patent Owner, “Gerpheide is single touch and therefore
is concerned about sensing the entire single touch pad, it does not
sense any individual rows or seek to determine interference between
multiple touch pads.” Prelim. Resp. 44. Patent Owner’s witness,
Dr. Cairns, testified that Dr. Subramanian’s testimony on this point is
erroneous because Gerpheide “is a single touch device that could not
be combined with either [cited reference] to make a working device.”
Ex 2002 9 102. '

In our Decision on Institution, we determined Dr. Cairns’
testimony conflicted directly with Dr. Subramanian’s testimony on
this issue. Dec. on Inst. 23. We, therefore, resolved in Petitioner’s
favor at that stage of the proceeding the genuine issue of material facf
as to whether one of ordinary skill in the art would have looked to
Gerpheide to combine its teaching of selectively providing
frequencies with Ingraham I and Caldwell. /d. (citing 37 C.F.R
§ 42.108(c)).

Having completed trial in the matter, Petitioner must show by a

preponderance of the evidence that a person of ordinary skill in the art
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would have been motivated to combine Gerpheide with Ingraham I
and Caldwell with a reasonable expectation of success. We determine
Petitioner has failed to carry this burden for the reasons that follow.

a)  Reasons to Combine Ingraham I, Gerpheide, and
Caldwell

During trial, Patent Owner argues that an artisan of ordinary
skill would not look to Gerpheide when addressing the problem faced
by the *183 patent because Gerpheide “does not disclose a keypad, is
not compatible with keypads, and was directed to reducing electrical
interference on a single-point touchpad.” PO Resp. 23 (citing Ex.
2010 19 96-106). Patent Owner and Dr. Cairns direct our attention to
additional reference U.S. Patent No. 4,639,720 (“Rympalski”),! which
disparages single point touch pads because they “suffer from a lack of
versatility (they are capable of locating only one coordinate point at a
time) and consume considerable power and involve complex
hardware, thereby reducing their cost effectiveness and practical
utility.” Id at 24 (citing Ex. 2012, 2:7-17; Ex. 2010 91 96-101).

Petitioner replies that a person of skill in the art would be
motivated to combine Gerpheide with Ingraham I and Caldwell
because Gerpheide addresses capacitive touch responsive systems.
Reply 5-6 (citing Ex.1002 § 70-71). Petitioner contends that Patent
Owner’s reliance on Rympalski is misplaced because Rympalski “was
filed in 1981, more than a decade before Gerpheide’s filing date.” Id.
at 67 (citing Ex.1017 ] 5-6). Petitioner reiterates that, according to

1 Dr. Cairns identifies that Gerpheide cites U.S. Patent No. 5,305,017
(“Gerpheide °017”), which in turn cites Rympalski. Ex. 2010 §98.
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Dr. Subramanian, an ordinarily skilled artisan would have looked to
Gerpheide “for its teachings regarding electrical interference
nullification in touch systems by measuring interference and adjusting
the oscillator output frequency based on the measured interference.”
Id. (citing Pet. 27-29; Ex. 1002 ] 69-72). Petitioner states, “a
POSITA would have looked to the inter-related teachings of all three
references regardless of whether they are single-point touch pads or -
not to create a capacitive touch responsive system given the
advantages of the combined Ingraham I-Caldwell-Gerpheide system.”
Id. at 8 (citing Ex. 1002 ] 61, 65, 66, 70, 72; Ex. 1017 { 8).

On this evidentiary record, we are not persuaded one of
ordinary skill in the art would have combined Gerpheide with
Ingraham I and Caldwell to arrive at claim 40. Gerpheide is related to
a single point input de;vice, such as those used to provide data input in
lieu of a mouse or stylus. Ex. 1012, 1:10-14, 1:19-20, 2:61-3:12.
Like the *183 patent, Ingraham I and Caldwell disclose capacitive
response keypads. Ex. 1007. 1:5-9, 2:19-20; Ex. 1009, 1:6-9, 1:42—-
44, 2:45-48. The *183 patent describes monitoring electrical
interference across a single electrode and varying the frequency of an
oscillator frequency based on an interference measurement. Ex. 1001,
6:13—18, 8:22-9:33. Conversely, the *183 patent describes “a
multiple touch pad circuit” including “an array of touch circuits.” Id.
at 18:34—46. The *183 patent seeks to overcome the problem of
unintended actuation of these touch circuits when such circuits are
placed in dense arrays. Id. at 3:65—4:3. Recognizing guard rings and

sensitivity adjustments “have gone a considerable way in allowing
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touch switches to be spaced in comparatively close proximity,” the
’183 patent addresses the remaining problem of surface contamination
across the keypad. Id. at 4:14—18. The considerations described in
the 183 patent, Ingraham I, and Caldwell related to the close
proximity of touch circuits in a keypad are wholly absent from
Gerpheide.

Petitioner relies on Dr. Subramanianfs testimony that an
ordinarily skilled artisan would have looked to Gerpheide “for its
teachings regarding electrical interference nullification in touch
systems by measuring interference and adjusting the oscillator output
frequency based on the measured interference.” Reply 7.

Dr. Subramanian’s testimony, however, is conclusory on this point.
See Ex. 1002 4 69-72. The relevant portion of Dr. Subramanian’s
testimony offers only that one would have found incorporating
Gerpheide “to be a predictable and common sense implementation to
allow the combined Ingraham I-Caldwell system to reject electrical
interference regardless of its frequency without expensive nulling
circuitry.” Ex. 1002 q 72. It is not sufficient to demonstrate that each
of the components in a challenged claim is known in the prior art. See
KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418 (2007) (“[A] patent
composed of several elements is not proved obvious merely by

~ demonstrating that each of its elements was, independently, known in
the prior art.””). Although Petitioner has identified in Gerpheide
“teachings regarding electrical interference nullification in touch
systems” (Reply 7), Petitioner and Dr. Subramanian fail to address

fully—in the face of Petitioner’s evidence to the contrary, including
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Dr. Cairn’s testimony and Rympalski—why an ordinarily skilled
artisan would look to such teachings in Gerpheide with a reasonable
expectation of success for combining them with Ingraham I and
Caldwell.

Petitioner’s contention that one “would have looked to the
inter-related teachings of all three references regardless of whether
they are single-point touch pads or not” is similarly insufficiently
supported by Dr. Subramanian’s testimony. Reply 8 (citing Ex. 1002
1961, 65, 66, 70, 72; Ex. 1017  8). The majority of
Dr. Subramanian’s testimony cited by Petitioner is unrelated to
Gerpheide. Ex. 1002 {61, 65, 66. As discussed above, the relevant
portion of Dr. Subramanian’s testimony offers only that one would |
have found incorporating Gerpheide “to be a predictable and common
sense implementation.” Ex. 1002 § 72; see also Ex. 1017 { 8.

Responding to Petitioner’s position, Patent Owner offers the
testimony of Dr. Cairns that the combination is not predictable and not
one that would have been made by a skilled artisan. Ex. 2010 §{ 102-
103. Dr. Cairns relies on the *183 Patent’s statements that its
detection circuit “operates at a higher frequency than prior art touch
sensing circuits,” which “is not a benign choice™ relative to the prior
art detection circuits. Id. § 103 (quoting Ex. 1001, 8:9-14).

Dr. Cairns further relies on the *183 Patent’s desbription of testing
required to identify ideal frequency ranges as further evidence that the
combination of prior art elements is not predictable and not one that
would have been made by a skilled artisan. Id. ] 103-104. We

credit the testimony of Dr. Cairns on this point over the testimony of
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Dr. Subramanian because Dr. Cairns’ testimony is more fully
developed and is supported by record evidence. For instance, Dr.
Subramanian offers no explanation of why one would have found
incorporating Gerpheide’s monitoring of oscillator frequencies,
calculation of new frequencies, and use of newly-calculated
frequencies “to be a predictable and common sense implementation.”
Ex. 1002 9 72; see also Ex. 1017 { 8. Rather, Dr. Subrarmanian
recites a potential benefit of the combination—namely “to allow the
combined Ingraham I-Caldwell system to reject electrical interference
regardless of its frequency without expensive nulling circuitry.” Id.
Conversely, Dr. Cairns proffers the testing described in the *183
patent as evidence that identifying the ideal frequency ranges for use
in the claimed invention was not a predictable combination of prior art
elements. Ex. 2010 7 103-104.

Patent Owner’s position is further supported by Rympalski,
which disparages single point touch pads, thereby demonstrating a
distinction recognized in the art between single point and multi point
capacitive touch responsive systems. Petitioner counters that
Rympalski is not contemporaneous with Gerpheide, as Patent Owner
contends, because it “was filed in 1981, more than a decade before
Gerpheide’s filing date” and thus is not reflective of the state of the
art at time of filing the *183 patent. Reply 6. This assertion, however,
supports Patent Owner’s argument that the art evinces a long-standing
distinction between single point and multi point capacitive touch

responsive systems. Petitioner offers no evidence that this distinction
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and the shortcomings of single point touch pads described by
Rympalski were mitigated before the time of filing the 183 patent.

b)  Reasonable Expectation of Success

Petitioner argues a person of skill in the art reasonably would
have expected to combine successfully Gerpheide with Ingraham I
and Caldwell because “utilizing a varying oscillator frequency to
nullify electrical interference without expensive nulling circuitry was
certainly a benefit that would have motivated a POSITA to modify the
combined Ingraham I-Caldwell system using Gerpheide.” Id. at 14
(citing Ex. 1002 9 70—7.2). Petitioner further asserts that one would
reasonably have expected to combine successfully Gerpheide with
Ingraham I and Caldwell because Gerpheide states its “interference
evaluation function 106 is not based on position signals.” Id. at 13
(quoting Ex. 1012, 8:22-9:33; citing Pet. 28, Ex. 1002 § 71).

Patent Owner contends a person of ordinary skill in the art
reasonably would not have expected to combine successfully
Gerpheide with Ingraham I and Caldwell because Gerpheide ties all
electrodes together to form a single electrode. PO Resp. 30 (citing
Ex. 1012, 6:13—18; Ex. 2010 § 115-118). Dr. Cairns adds that such
a single electrode would not work with multiple individual touch
pads, and that Gerpheide’s specific interference algorithm relying on
drift in position would not work with Ingraham I and Caldwell
“because Caldwell has an array of pads, not just one pad.” Ex. 2010
99 115-118. '

We are not persuaded by Petitioner’s arguments that one of

ordinary skill in the art reasonably would have expected to combine
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successfully Gerpheide with Ingraham I and Caldwell. Petitioner’s
contention regarding removal of expensive nulling circuitry does not
address why one reasonably would have expected the combination
allowing removal of nulling circuitry to function correctly. See Reply
14. See Broadcom Corp. v. Emulex Corp., 732 F.3d 1325, 1335 (Fed.
- Cir. 2013) (“An invention is not obvious just ‘because all of the
elements that comprise the invention were known in the prior art;’
rather, a finding of obviousness at the time of invention requires a
‘plausible rational[e] as to why the prior art references would have
worked together.”” (quoting Power-Orne, Inc. v. Artesyn Techs., Inc.,
599 F.3d 1343, 1351 (Fed. Cir. 2010))). Petitioner’s reliance on

Dr. Subramanian’s testimony is of little assistance in this regard;
Reply 13-14 (citing Ex. 1002 ¥ 70-73; Ex. 1017 § 14). As discussed
above, Dr. Subramanian offers little persuasive evidence of reasonable
expectation of success. Rather, the few paragraphs of testimony upon
which Petitioner relies summarily state one of ordinary skill would
have found incorporating Gerpheide “to be a predictable and common
sense implementation.” Ex. 1002 § 70-73; :see also Ex. 1017 | 14.

(131

Petitioner’s additional argument that Gerpheide’s “interference
evaluation function 106 is not based on position signals” is
insufficiently developed. Reply 13. Neither Petitioner nor

Dr. Subramanian explains how this statement reasonably indicates
Gerpheide’s interference algorithm—which functions in the context of
having all electrodes tied together to form a single electrode and

calculates drift in position across the electrode—would function
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successfully in a multi touch keypad based on Ingraham I and
Caldwell. Id.; Ex. 1017 § 14.

On balance, we determine Petitioner’s evidence insufficiently
supports its rationale for combing Gerpheide’s teaching of varying
frequencies based on electrical interference with the cited teachings of
Ingraham I and Caldwell. Consequently, for the foregoing reasons,
we are not persuaded Petitioner has met its burden of proving claim
40 unpatentable by a preponderance of the evidence. Petitioner’s
arguments regarding all other Instituted Claims rely on the same
rationale for combining Gerpheide with Ingraham I and Caldwell as
discussed above in the context of claim 40.2 For the foregoing
reasons, we similarly are not persuaded Petitioner has met its burden
of proving each of the remaining Instituted Claims unpatentable by a

preponderance of the evidence.

or. SUMMARY
We conclude Petitioner has not shown by a preponderance of the

evidence that the Instituted Claims are unpatentable.

2 Although Petitioner’s analysis of dependent claims 47, 48, 62, 63, and 84
includes the additional reference Wheeler, Petitioner’s reliance on Gerpheide
and its rationale for combining Gerpheide with Ingraham I and Caldwell
remain unchanged from the positions set forth with respect to claim 40. See
Pet. 57-60 (citing Ex. 1002 f 137-144). .
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IV. ORDER

It is, therefore,

ORDERED that Petitioner has not demonstrated by a preponderance
of the evidence that claims 40, 41, 43, 45, 47, 48, 61-67, 69, 83-86, 88, 90,
91, 94, 96, 97,99, 101, and 102 of U.S. Patent No. 5,796,183 are
unpatentable; and

FURTHER ORDERED that because this is a Final Written Decision,
parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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I. INTRODUCTION

Samsung Electronics Co., Ltd. (“Petitioner”) sought inter partes
review of claims 3741, 43, 45, 47, 48, 61-67, 69, 83-86, 88, 90, 91, 94, 96,
97,99, 101, and 102 of U.S. Patent No. 5,796,183 (Ex. 1001, “the *183
patent”), owned by UUSI, LLC d/b/a Nartron (“Patent Owner”). Paper 2
(“Petition” or “Pet.”). Patent Owner filed a Preliminary Response. Paper 10
(“Prelim. Resp.”). Upon consideration of the Petition and Preliminary
Response, we instituted an inter partes review of claims 40, 41, 43, 45, 47,
48, 61-67, 69, 83-86, 88, 90, 91, 94, 96, 97, 99, 101, and 102 (the
“Instituted Claims”) pursuant to 35 U.S.C. § 314. Paper 12 (“Decision on
Institution” or “Dec. on Inst.”). We did not institute, however, review of
claims 37-39 because we determined Petitioner had not established a
reasonable likelihood that it would prevail with respect to those claims. /d.

During the trial, Patent Owner filed a Patent Owner Response
(Paper 21, “PO Resp.”), and Petitioner filed a Reply thereto (Paper 24,
“Reply”). An oral hearing was conducted on June 22, 2017. The record
contains a transcript of the hearing (Paper 34, “Tr.”).

We have jurisdiction under 35 U.S.C. § 6. The evidentiary standard is
preponderance of the evidence. See 35 U.S.C. § 316(e); see also 37 C.F.R.
§ 42.1(d). This Final Written Decision is entered pursuant to 35 U.S.C.

§ 318(a) and 37 C.F.R. § 42.73. For the reasons discussed below, Petitioner
has not shown by a preponderance of the evidence that any of the Instituted
Claims are unpatentable.
A.  Related Proceedings
The 183 patent has been subject to two reexaminations: Ex Parte

Reexamination Control Nos. 90/012,439, certificate issued April 29, 2013
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(“Reexam 1”) and 90/013,106, certificate issued June 27, 2014
(“Reexam 2”). The Instituted Claims were added during Reexam 2. See
generally Ex. 1006.

The *183 patent is the subject of ongoing litigation between the parties
in the Western District of Michigan: UUSI, LLC d/b/a Nartron v. Samsung
Electronics Co., Ltd. and Samsung Eleétronz’cs America, Inc., Case No.
1:15-cv-00146-JTN, originally filed on February 13, 2015 (W.D. Mich.)

(the “District Court litigation”). Pet. 1. The District Court litigation is

stayed and administratively closed until resolution of the instant inter partes

review. Order, Case No. 1:15-cv-00146-JTN, Dkt. No. 62 (filed 05/02/16). .
B. The ’183 patent (Ex. 1001)

The ’183 patent relates to a “capacitive responsive electronic
switching circuit used to make possible a ‘zero force’ manual electronic
switch.” Ex. 1001, 1:6-9. According to the *183 patent, zero force touch
switches have no moving parts and no contact surfaces that directly switch
loads. Id. at 1:40-41. Instead, such switches detect an operator’s touch and
use solid state electronics to switch loads or activate mechanical relays. /d.
at 1:42-44. “A common solution used to achieve a zero force touch switch
has been to make use of the capacitance of the human operator.” Id. at 3:12—
14. The *183 patent recites three methods used by capacitive touch switches
to detect an operator’s touch, one of which relies on the change in capacitive
coupling between a touch terminal and ground. Id. at 3:14-15, 3:44-46. In
this method, “[t}he touch of an operator then provides a capacitive short to
ground via the operator’s own body capacitance that lowers the amplitude of
osqillator voltage seen at the touch terminal.” Id. at 3:52-56. Significantly,

the operator of a capacitive touch switch using this method need not come in
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conductive contact with the touch terminal. Id. at 3:57-59. Rather, the
operator needs only to come into close proximity of the switch. Id.

Figure 11 of the *183 patent is reproduced below.
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Figure 11 depicts a “multiple touch pad circuit” including “an array of
touch circuits.” Id. at 18:34—46. The ’183 patent recognizes that placing
capacitive touch switches in dense arrays can result in unintended actuations.
Id. at 3:65—4:3. One method of addressing this problem known in the art
involves placing guard rings around each touch pad. Id. at 4:4-10. Another
known method of addressing this problem is to adjust the sensitivity of the
touch pad such that the operator’s finger must entirely overlap a touch
terminal. Id. at 4:10-14. “Although these methods (guard rings and
sensitivity adjustment) have gone a considerable way in allowing touch
switches to be spaced in comparatively close proximity, a susceptibility to

surface contamination remains as a problem.” Id. at 4:14-18.
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The 183 patent seeks to overcome the problem of unintended
actuation of small capacitive touch switches “by using the method of sensing
body capacitance to ground in conjunction with redundant detection
circuits.” Id. at 5:33-35. Specifically, the *183 patent’s touch detection
circuit operates at frequencies at or above 50 kHz, and preferably at or above
800 kHz, in order to minimize the effects of surface contamination on the
touch pads. Operating at these frequencies also improves sensitivity,
allowing close control of the proximity required for actuation of small-sized
touch terminals in a close array, such as a keyboard. /d. at 5:48-57.

C.  Illustrative Claim

Independent claim 40 illustrates the claimed subject matter and is

reproduced below.

40. A capacitive responsive electronic switching circuit
comprising:

an oscillator providing a periodic output signal having a
predefined frequency;

a microcontroller using the periodic output signal from
the oscillator, the microcontroller selectively providing signal
output frequencies to a plurality of small sized input touch
terminals of a keypad, wherein the selectively providing
comprises the microcontroller selectively providing a signal
output frequency to each row of the plurality of small sized
input touch terminals of the keypad,;

the plurality of small sized input touch terminals defining
adjacent areas on a dielectric substrate for an operator to
provide inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving
said periodic output signal from said oscillator, and coupled to
said input touch terminals, said detector circuit being
responsive to signals from said oscillator via said
microcontroller and a presence of an operator’s body
capacitance to ground coupled to said touch terminals when
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proximal or touched by the operator to provide a control output
signal,

wherein said predefined frequency of said oscillator and
said signal output frequencies are selected to decrease a first
impedance of said dielectric substrate relative to a second
impedance of any contaminate that may create an electrical path
on said dielectric substrate between said adjacent areas defined

by the plurality of small sized input touch terminals, and

wherein said detector circuit compares a sensed body

capacitance change to ground proximate an input touch terminal

to a threshold level to prevent inadvertent generation of the

control output signal.

D.  Cited References

Petitioner relies on the following references:

1. Ingraham, U.S. Patent No. 5,087,825, issued Feb. 11, 1992,
(Ex. 1007, “Ingraham I”’) along with portions of Ingraham, U.S.
Patent No. 4,731,548, issued Mar. 15, 1988 (Ex. 1008, “Ingraham
IT”’) incorporated by reference.

2. Caldwell, U.S. Patent No. 5,594,222, issued Jan. 14, 1997
(Ex. 1009, “Caldwell”).

3. Gerpheide et al., U.S. Patent No. 5,565,658, issued Oct. 15, 1996
(Ex. 1012, “Gerpheide”).

4. Wheeler et al., 1].S. Patent No. 5,341,036, issued Aug. 23, 1994
(Ex. 1015, “Wheeler”).

E.  Instituted Grounds of Unpatentability

We instituted trial based on two grounds of unpatentability under

35 U.S.C. § 103(a) (Dec. on Inst. 31):
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References Instituted Claims

Ingraham I, Caldwell, | 40, 41, 43, 45, 61, 64-67, 69,
Gerpheide 83, 85, 86, 88, 90, 91, 94, 96,
97,99, 101, and 102

Ingraham I, Caldwell, | 47, 48, 62, 63, and 84
Gerpheide, Wheeler

E. Testimony

Petitioner supports its challenges with a declaration of Dr. Vivek
Subramanian (Ex. 1002), filed contemporaneously with the Petition, and a
rebuttal declaration of Dr. Subramanian (Ex. 1017), filed contemporaneously
with the Reply. Dr. Subramanian testified further by deposition on
February 3, 2017, and a transcript of his testimony has been entered into
evidence. Ex. 2009. ’

Patent Owner rebuts Petitioner’s challenges with a declaration of
Dr. Darran Cairns (Ex. 2002), filed contemporaneously with the Preliminary
Response, and an additional declaration of Dr. Cairns (Ex. 2010), filed
contemporaneously with the Patent Owner Response. ‘Dr. Cairns testified
further. by deposition on April 21, 2017, and a transcript of his testimony has

been entered into evidence. Ex. 1018.

II. ANALYSIS
A.  Principles of Law
“To prevail in its challenges to the Instituted Claims, Petitioner must
demonstrate by a preponderance of the evidence that the claims are
unpatentable. 35 U.S.C. § 316(e); 37 C.F.R. § 42.1(d). A claimis
unpatentable under 35 U.S.C. § 103(a) if the differences between the
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claimed subject matter and the prior art are such that the subject matter, as a
whole, would have been obvious at the time of the invention to a person
having ordinary skill in the art. KSR Int’l Co. v. Teleflex, Inc., 550 U.S. 398,
406 (2007). The question of obviousness is resolved on the basis of
underlying factual determinations including: (1) the scope and content of
the prior art; (2) any differences between the claimed subject matter and the
prior art; (3) the level of ordinary skill in the art; and (4) where in gvidence,
so-called secondary considerations, including commercial success, long-felt
but unsolved needs, failure of others, and unexpected results. Graham v.
John Deere Co., 383 11.S. 1, 17-18 (1966).

B.  Level of Ordinary Skill in the Art

Citing testimony of its declarant, Dr. Subramanian, Petitioner
contends that a person having ordinary skill in the art at the time of the
invention would have had a minimum of: (1) a bachelor’s degree in
electrical engineering, or equivalent thereof; and (2) “two to three years of
experience in the relevant field, which includes touch systems technology.”
Pet. 3 (citing Ex. 1002 § 19).

Patent Owner’s witness, Dr. Cairns, opines that a person of ordinary
skill “in the art of capacitive touch sensors would have had at least a
bachelor’s degree in physics or electrical engineering or equivalent industry
experience in the field.” Ex. 2002 § 14.

The levels of ordinary skill proposed by the parties do not differ
significantly. Both parties’ proposed descriptions require at least an
undergraduate degree in electrical engineering or related technical field, and
both value industry experience (although Petitioner quantifies this

experience as two to three years). We adopt Petitioner’s proposed definition
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as more representative, but note that our analysis would be the same under
either definition 'We further find the level of ordinary skill in the art is
reflected by the prior art of record. See Okajima v. Bourdeau,
261 F.3d 1350, 1355 (Fed. Cir. 2001); In re GPAC Inc., 57 F.3d 1573, 1579
(Fed. Cir. 1995).

C.  Claim Construction

The *183 patent expired on January 31, 2016. Pet 11; Prelim. Resp. 7.
Our review of the claims of an expired patent is “similar to that of a district
court’s review,” wherein claim terms are given their ordinary and customary
meaning as understood by a person of ordinary skill in the art at the time of
the invéntion, as set forth by the Court in Phillips v. AWH Corp., 415 F.3d
1303, 1312—14 (Fed. Cir. 2005) (en banc). In re Rambus, Inc., 694 F.3d 42,
46 (Fed. Cir. 2012); see also Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct.
2131, 2144-45 (2016). -Any special definition for a claim term must be set
forth in the specification with reasonable clarity, deliberateness, and
precision. In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994).

Petitioner urges that we need not construe the terms of the Instituted
Claims. Pet 12. To the extent we construe a particular term, Petitioner urges
that we adopt the constructions it proposed in the District Court litigation.
Id. In its Preliminary Response, Patent Owner sought construction of three
sets of claim limitations, namely:

1. “peak voltage of the signal output frequencies is greater than a
supply voltage” as recited in each of independent claims 61, 83,
and 94 (hereinafter, the “suppiy voltage limitation”);

2. “closely spaced array of input touch terminals of a keypad,” as

recited in each of independent claims 83 and 94 and “small
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sized input touch terminals of a keypad,” as recited in each of
independent claims 40 and 61 (collectively, the “input touch
terminals limitations”); and

3. “selectively providing signal output frequencies,” as recited in

each of independent claims 40, 61, 83, and 94.

Prelim. Resp. 9-19.

We declined to adopt Patent Owner’s constructions of these
limitations in our Decision on Institution. Dec. on Inst. 10-12. In so doing,
we determined that one of ordinary skill in the art would understand the term
“supply voltage” in the supply voltage limitation as referring to a supply
voltage of the claimed microcontroller. /d. at 10. Contrary to Patent
Owner’s contention, we determined the claim language does not restrict the
supply voltage to exclude an external commercial power supply. Id. We
further determined in our Decision on Institution that the input touch
terminals limitations do not preclude the presence of physical structures
isolating adjacent touch terminals. /d. at 10-11. Although we addressed
Patent Owner’s proposed constructions of the limitations enumerated above,
we did not construe further these limitations because additional construction
was not necessary to our analysis on whether to institute a trial. /d. at 12.

Neither party contests our construction of each limitation, as set forth
in our Decision on Institution.. PO Resp. 7; see generally Reply. Based on
the full record developed during this proceeding, we find no need to depart
from our constructions set forth above. We also find no need to construe
further any terms of the Instituted Claims because further construction is not
necessary to our analysis herein. Vivid Techs., Inc. v. Am. Sci. & Eng’g,

Inc., 200 F.3d 795, 803 (Fed. Cir. 1999) (explaining that only claim terms in
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controversy need to be construed, and only to the extent necessary to resolve
the controversy).
D. Obviousness based on Ingraham I, Caldwell, and Gerpheide

Petitioner asserts each of independent claims 40, 61, 83, and 94
would have been obvious over the combined teachings of Ingrahah'l L
Caldwell, and Gerpheide. Pet. 39-49.

1. Ingraham I (Ex. 1007) and Ingraham II (Ex. 1008)

Ingraham I discloses a capacity response keyboard, which is depicted

in Figure 1 reproduced below. Ex. 1007 at 2:19--20.

>-22

. / CLEAR[ ™
. 30
/ — |- 34
\26
FIG. 1

Figure 1 shows a perspective view of Ingraham I’s capacity response
keyboard, consisting of switches that respond to the change in capacity from
a user touching the switch. Ex. 1007, 1:5-9. Each switch includes a touch
plate assembly and a control circuit. /d. at 2:28-35, Figs. 2, 3. Each touch
plate assembly includes a guard band that reduces interference between the
switches. Id. at 2:46—49, Abstract. When a keyboard user touches the outer

surface of the switch, the capacity-to-ground for the switch’s touch plate
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increases. Id. at 3:1-6, 3:21-47. This increase is detected by the switch’s

touch sensing circuit, which sends an output signal to a microcomputer. Id.
The 183 Patent Specification makes several references to Ingraham I,

including describing Ingraham I as operating at relatively lower frequencies

than the invention of the *183 Patent. Ex. 1001, 8:11-14; see also id. at

3:44-50, 4:3-8, 6:6-16, 18:1-10. According to the ’183 patent:

The specific touch detection method of the present
invention has similarities to the devices of U.S. Pat. No.
4,758,735 and U.S. Pat. No. 5,087,825 [Ingraham IJ.
However, significant improvements are offered in the
means of detection and in the development of an overall
system to employ the touch switches in a dense array and
in an improved zero force palm button. The touch
detection circuit of the present invention features
operation at frequencies at or above 50 kHz and preferably
at or above 800 kHz to minimize the effects of surface
contamination from materials such a skin oils and water.

Id. at 5:43-53.

Ingraham I incorporates by reference certain portions of prior art
patent Ingraham II, upon which Petitioner relies as meeting certain
limitations of the Instituted Claims. Pet. 9 (citing Ex. 1007, 3:21-24 as
incorporating Ingraham II’s control circuit 14 (“A detailed description of
control circuit 14 is provided in U.S. Pat. No. 4,731,548, issued Mar. 15,
1988 to Ronald Ingraham, the disclosure of which is hereby incorporated

herein by reference.”)).

2. Caldwell (Ex. 1009)

Caldwell discloses a touch pad system, including a touch sensor that
detects user contact, for use in kitchens. Ex. 1009, 1:6-9, 1:42—44, 2:45-48.

Caldwell’s touch pad includes “an active, low impedance touch sensor
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attached to only one side of a dielectric substrate.” Id. at 2:22-23. Figure 6

of Caldwell is reproduced below.

FIG - 6

Figure 6 of Caldwell shows a matrix of touch pads comprising a touch
panel. Id. at 5:60-61. To monitor the touch pads, Caldwell’s system
sequentially provides an oscillating square wave signal to a row or column
of touch pads and then sequentially selects columns or rows of sense
electrodes 24 to sense the signal output from the touch pad. Id. at 4:39-51,
6:40-63.

3. Gerpheide (Ex. 1012)

Gerpheide discloses a capacitive touch responsive system that detects
the location of a touch in a single point input device, such as those used to
provide data input in lieu of a mouse or stylus. Ex. 1012, 1:10-14, 1:19-20,
2:61-3:12. Figure 2b of Gerpheide is reproduced below.
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Fig. 2b

Figure 2b illustrates a cross-sectional view of a touch pad. /d. at
4:56-57. Gerpheide seeks to solve the problem of reducing electrical
interference in single point touch pads that use measurements of true
capacitance to determine location. Id. at 2:21-34. To reduce electrical
interference regardless of its frequency, Gerpheide varies the oscillator
signal frequency provided to the touch pad. /d. at Figs. 4, 7, 3:13-18, 6:5-8,
6:19-26, 8:22-9:33. More specifically, Gerpheide describes varying
frequencies in a lookup table, selecting a frequency, sending that frequency
to the entire touchpad thirty-two times in succession, and then selecting a
new frequency based on an electrical interference measure. Id. at 9:18-33.

4. Rationale for Combining Ingraham I, Gerpheide, and
Caldwell

With respect to independent claim 40, Petitioner asserts the
combination of Ingraham I’s microcomputer using Caldwell’s

sequential scanning to selectively provide each of Gerpheide’s signal
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output frequencies as meeting the claimed “microcontroller
selectively providing signal output frequencies to a plurality of small
sized input touch terminals of a keypad.” Pet. 39. More specifically,
Petitioner contends that Ingraham I's microcomputer 80 meets the
claimed microcontroller and input portions 13 meet the claimed
“small sized input touch terminals of a keypad.” Id.; see also id. at
19-20. Relying on Dr. Subramanian’s testimony, Petitioner contends
that it would have been readily apparent to one of ordinary skill to
modify the microcomputer and input portions of Ingraham I given the
teachings of Caldwell such that “rows of input portions 13 would be
selected sequentially and the oscillator signal provided to the selected
row.” Id. at 24 (citing Ex. 1002  64; Ex. 1009, 6:40-63). According
to Petitioner, a system so modified would selectively provide the
oscillator signal frequency to the input touch terminals of a keypad,
thereby meeting the claimed “selectively providing a signal output
frequency to each row of the plurality of small sized input touch
terminals of the keypad.” Id. at 26, 39. The same oscillator signal
would be sequentially provided to each row of Ingraham I’s input
portions 13 until all rows are scanned. Id. at 55 (citing Ex. 1009,
6:40-63, 8:20-23; Ex. 1002 § 132).

Petitioner relies on Gerpheide as teaching varying the oscillator
signal frequency i)rovided to an electrode array in order to account for
electrical interference. Id. at 28 (citing Ex. 1012, 6:5-8, 6:19-26,
8:22-9:33, Figs. 4, 7; Ex. 1006, 329-30, 333-34). Again relying on
Dr. Subramanian, Petitioner alleges, “one of ordinary skill in the art

would have been motivated to incorporate interference negating
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functionality similar to that described by Gerpheide in the above
discussed Tngraham I-Caldwell system.” Id. at 28 (citing Ex. 1002,

9 72). Thus, Petitioner contends the system of Ingraham I-Caldwell-
Gerpheide selectively provides signal output frequencies, as opposed
to only a single frequency. Id. at 29, 40.

In its Preliminary Response, Patent Owner asserted that one of

ordinary skill in the art would not be motivated to combine the
teachings of Gerpheide with those of Ingraham I and Caldwell.
According to Patent Owner, “Gerpheide is single touch and therefore
is concerned about sensing the entire single touch pad, it does not
sense any individual rows or seek to determine interference between
multiple touch pads.” Prelim. Resp. 44. Patent Owner’s witness,
Dr. Cairns, testified that Dr. Subramanian’s testimony on this point is
erroneous because Gerpheide “is a single touch device that could not
be combined with either [cited reference] to make a working device.”
Ex 2002 § 102.

In our Decision on Institution, we determined Dr. Cairns’
testimony conflicted directly with Dr. Subramanian’s testimony on
this issue. Dec. on Inst. 23. We, therefore, resolved in Petitioner’s
favor at that stage of the proceeding the genuine issue of material fact
as to whether one of ordinary skill in the art would have looked to
Gerpheide to combine its teaching of selectively providing
frequencies with Ingraham I and Caldwell. Id. (citing 37 C.F.R
§ 42.108(c)).

Having completed trial in the matter, Petitioner must show by a

preponderance of the evidence that a person of ordinary skill in the art
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would have been motivated to combine Gerpheide with Ingraham I
and Caldwell with a reasonable expectation of success. We determine
Petitioner has failed to carry this burden for the reasons that follow.

a)  Reasons to Combine Ingraham I, Gerpheide, and
Caldwell

During trial, Patent Owner argues that an artisan of ordinary
skill would not look to Gerpheide when addressing the problem faced
by the >183 patent because Gerpheide “does not disclose a keypad, is
not compatible with keypads, and was directed to reducing electrical
interference on a single-point touchpad.” PO Resp. 23 (citing Ex.
2010 99 96-106). Patent Owner and Dr. Cairns direct our attention to
additional reference U.S. Patent No. 4,639,720 (“Rympalski”),' which
disparages single point touch pads because they “suffer from a lack of
versatility (they are capable of locating only one coordinate point at a
time) and consume considerable power and involve complex
hardware, thereby reducing their cost effectiveness and practical
utility.” Id. at 24 (citing Ex. 2012, 2:7-17; Ex. 2010 9§ 96-101).

Petitioner replies that a person of skill in the art would be
motivated to combine Gerpheide with Ingraham I and Caldwell
because Gerpheide addresses capacitive touch responsive systems.
Reply 5-6 (citing Ex.1002 9 70-71). Petitioner contends that Patent
Owner’s reliance on Rympalski is misplaced because Rympalski “was
filed in 1981, more than a decade before Gerpheide’s filing date.” Id.
at 6-7 (citing Ex.1017 9 5-6). Petitioner reiterates that, according to

' Dr. Cairns identifies that Gerpheide cites U.S. Patent No. 5,305,017
(“Gerpheide *017”), which in turn cites Rympalski. Ex. 2010 §98.
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Dr. Subramanian, an ordinarily skilled artisan would have looked to
Gerpheide “for its teachings regarding electrical interference
nullification in touch systems by measuring interference and adjusting
the oscillator output frequency based on the measured interference.”
Id. (citing Pet. 27-29; Ex. 1002 9 69-72). Petitioner states, “a
POSITA would have looked to the inter-related teachings of all three
references regardless of whether they are single-point touch pads or
not to create a capacitive touch responsive system given the
advantages of the combined Ingraham I-Caldwell-Gerpheide system.”
Id. at 8 (citing Ex. 1002 ] 61, 65, 66, 70, 72; Ex. 1017  8).

On this evidentiary record, we are not persuaded one of
ordinary skill in the art would have combined Gerpheide with
Ingraham I and Caldwell to arrive at claim 40. Gerpheide is related to
a single point input device, such as those used to provide data input in
lieu of a mouse or stylus. Ex. 1012, 1:10-14, 1:19-20, 2:61-3:12.
Like the 183 patent, Ingraham I and Caldwell disclose capacitive
response keypads. Ex. 1007. 1:5-9, 2:19-20; Ex. 1009, 1:6-9, 1:42~
44,2:45-48. The *183 patent describes monitoring electrical
interference across a single electrode and varying the frequency of an
oscillator frequency based on an interference measurement. Ex. 1001,
6:13-18, 8:22-9:33. Conversely, the 183 patent describes “a
multiple touch pad circuit” including “an array of touch circuits.” Id.
at 18:34—46. The *183 patent seeks to overcome the problem of
unintended actuation of these touch circuits when such circuits are
placed in dense arrays. Id. at 3:65—4:3. Recognizing guard rings and

sensitivity adjustments “have gone a considerable way in allowing
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touch switches to be spaced in comparatively close proximity,” the
’183 patent addresses the remaining problem of surface contamination
across the keypad. Id. at 4:14—18. The considerations described in
the >183 patent, Ingraham I, and Caldwell related to the close
proximity of touch circuits in a keypad are wholly absent from
Gerpheide.

Petitioner relies on Dr. Subramanian’s testimony that an
ordinarily skilled artisan would have looked to Gerpheide “for its
teachings regarding electrical interference nullification in touch
systems by measuring interference and adjusting the oscillator output
frequency based on the measured interference.” Reply 7.

Dr. Subramanian’s testimony, however, is conclusory on this point.
See Ex. 1002 99 69-72. The relevant portion of Dr. Subramanian’s
testimony offers only that one would have found incorporating
Gerpheide “to be a predictable and common sense implementation to
allow the combined Ingraham I-Caldwell system to reject electrical
interference regardless of its frequency without expensive nulling
circuitry.” Ex. 1002 § 72. It is not sufficient to demonstrate that each
of the components in a challenged claim is known in the prior art. See
KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 418 (2007) (“[A] patent
composed of several elements is not proved obvious merely by
demonstrating that each of its elements was, independently, known in
the prior art.”). Although Petitioner has identified in Gerpheide
“teachings regarding electrical interference nullification in touch
systems” (Reply 7), Petitioner and Dr. Subramanian fail to address

fully—in the face of Petitioner’s evidence to the contrary, including
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Dr. Cairn’s testimony and Rympalski—why an ordinarily skilled
artisan would look to such teachings in Gerpheide with a reasonable
expectation of success for combining them with Ingraham I and
Caldwell.

Petitioner’s contention that one “would have looked to the
inter-related teachings of all three references regardless of whether
they are single-point touch pads or not” is similarly insufficiently
supported by Dr. Subramanian’s testimony. Reply 8 (citing Ex. 1002
961, 65, 66,70, 72; Ex. 1017 § 8). The majority of
Dr. Subramanian’s testimony cited by Petitioner is unrelated to
Gerpheide. Ex. 1002 Y 61, 65, 66. As discussed above, the relevant
portion of Dr. Subramanian’s testimony offers only that one would
have found incorporating Gerpheide “to be a predictable and common
sense implementation.” Ex. 1002  72; see also Ex. 1017 8.

Responding to Petitioner’s position, Patent Owner offers the
testimony of Dr. Cairns that the combination is not predictable and not
one that would have been made by a skilled artisan. Ex. 2010 9 102—
103. Dr. Cairns relies on the *183 Patent’s statements that its
detection circuit “operates at a higher frequency than prior art touch
sensing circuits,” which “is not a benign choice” relative to the prior
art detection circuits. Id. § 103 (quoting Ex. 1001, 8:9-14).

Dr. Cairns further relies on the *183 Patent’s description of testing
required to identify ideal frequency ranges as further evidence that the
combination of prior art elements is not predictable and not one that
would have been made by a skilled artisan. /d. ] 103-104. We

credit the testimony of Dr. Cairns on this point over the testimony of

20

52



IPR2016-00908

Patent 5,796,183

Dr. Subramanian because Dr. Cairns’ testimony is more fully
developed and is supported by record evidence. For instance, Dr.
Subramanian offers no explanation of why one would have found
incorporating Gerpheide’s monitoring of oscillator frequencies,
calculation of new frequencies, and use of newly-calculated
frequencies “to be a predictable and common sense implementation.”
Ex. 1002 q 72; see also Ex. 1017 § 8. Rather, Dr. Subrarmanian
recites a potential benefit of the combination—namely “to allow the
combined Ingraham I-Caldwell system to reject electrical interference
regardless of its frequency without expensive nulling circuitry.” Id.
Conversely, Dr. Cairns proffers the testing described in the 183
patent as evidence that identifying the ideal frequency ranges for use
in the claimed invention was not a predictable combination of prior art
elements. Ex. 2010 q9 103-104.

Patent Owner’s position is further supported by Rympalski,
which disparages single point touch pads, thereby demonstrating a
distinction recognized in the art between single point and multi point
capacitive touch responsive systems. Petitioner counters that
Rympalski is not contemporaneous with Gerpheide, as Patent Owner
contends, because it “was filed in 1981, more than a decade before
Gerpheide’s filing date” and thus is not reflective of the state of the
art at time of filing the 183 patént. Reply 6. This assertion, however,
supports Patent Owner’s argument that the art evinces a long-standing
distinction between single point and multi point capacitive touch

responsive systems. Petitioner offers no evidence that this distinction
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and the shortcomings of single point touch pads described by
Rympalski were mitigated before the time of filing the *183 patent.

b)  Reasonable Expectation of Success

Petitioner argues a person of skill in the art reasonably would
have expected to combine successfully Gerpheide with Ingraham I
and Caldwell because “utilizing a varying oscillator frequency to
nullify electrical interference without expensive nulling circuitry was
certainly a benefit that would have motivated a POSITA to modify the
combined Ingraham I-Caldwell system using Gerpheide.” Id. at 14
(citing Ex. 1002 9 70-72). Petitioner further asserts that one would
reasonably have expected to combine successfully Gerpheide with
Ingraham I and Caldwell because Gerpheide states its “interference
evaluation function 106 is not based on position signals.” Id. at 13
(quoting Ex. 1012, 8:22-9:33; citing Pet. 28, Ex. 1002 § 71).

Patent Owner contends a person of ordinary skill in the art
reasonably would not have expected to combine successfully
Gerpheide with Ingraham I and Caldwell because Gerpheide ties all
electrodes together to form a single electrode. PO Resp. 30 (citing
Ex. 1012, 6:13-18; Ex. 2010 ] 115-118). Dr. Cairns adds that such
a single electrode would not work with multiple individual touch
pads, and that Gerpheide’s specific interference algorithm relying on
drift in position would not work with Ingraham I and Caldwell
“because Caldwell has an array of pads, not just one pad.” Ex. 2010
M 115-118.

We are not persuaded by Petitioner’s arguments that one of

ordinary skill in the art reasonably would have expected to combine
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successfully Gerpheide with Ingraham I and Caldwell. Petitioner’s
contention regarding removal of expensive nulling circuitry does not
address why one reasonably would have expected the combination
allowing removal of nulling circuitry to function correctly. See Reply
14. See Broadcom Corp. v. Emulex Corp., 732 F.3d 1325, 1335 (Fed.
Cir. 2013) (“An invention is not obvious just ‘because all of the
elements that comprise the invention were known in the prior art;’
rather, a finding of obviousness at the time of invention requires a
‘plausible rational[e] as to why the prior art references would have
worked together.”” (quoting Power-One, Inc. v. Artesyn Techs., Inc.,
599 F.3d 1343, 1351 (Fed. Cir. 2010))). Petitioner’s reliance on
Dr. Subramanian’s testimony is of little assistance in this regard.
Reply 13-14 (citing Ex. 1002 9 70-73; Ex. 1017 § 14). As discussed
above, Dr. Subramanian offers little persuasive evidence of reasonable
expectation of success. Rather, the few paragraphs of testimony upon
which Petitioner relies summarily state one of ordinary skill would
have found incorporating Gerpheide “to be a predictable and common
sense implementation.” Ex. 1002 { 70-73; see also Ex. 1017 { 14.
Petitioner’s additional argument that Gerpheide’s “interference
evaluation function 106 is not based on position signals” is
insufficiently developed. Reply 13. Neither Petitioner nor
Dr. Subramanian explains how this statement reasonably indicates
Gerpheide’s interference algorithm—which functions in the context of
having all electrodes tied together to form a single electrode and

calculates drift in position across the electrode—would function
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successfully in a multi touch keypad based on Ingraham I and
Caldwell. Id; Ex. 1017 { 14.

On balance, we determine Petitioner’s evidence insufficiently
supports its rationale for combing Gerpheide’s teaching of varying
frequencies based on electrical interference with the cited teachings of
Ingraham I and Caldwell. Consequently, for the foregoing reasons,
we are not persuaded Petitioner has met its burden of proving claim
40 unpatentable by a preponderance of the evidence. Petitioner’s
arguments regarding all other Instituted Claims rely on the same
rationale for combining Gerpheide with Ingraham I and Caldwell as
discussed above in the context of claim 40.2 For the foregoing
reasons, we similarly are not persuaded Petitioner has met its burden
of proving each of the remaining Instituted Claims unpatentable by a

preponderance of the evidence.

1. SUMMARY
We conclude Petitioner has not shown by a preponderance of the

evidence that the Instituted Claims are unpatentable.

2 Although Petitioner’s analysis of dependent claims 47, 48, 62, 63, and 84
includes the additional reference Wheeler, Petitioner’s reliance on Gerpheide
and its rationale for combining Gerpheide with Ingraham I and Caldwell
remain unchanged from the positions set forth with respect to claim 40. See
Pet. 57-60 (citing Ex. 1002 9 137-144).
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IV. ORDER
It is, therefore,
ORDERED that Petitioner has not demonstrated by a preponderance
of the evidence that claims 40, 41, 43, 45, 47, 48, 61-67, 69, 8386, 88, 90,
91, 94,96, 97,99, 101, and 102 of U.S. Patent No. 5,796,183 are

unpatentable; and
FURTHER ORDERED that because this is a Final Written Decision,
parties to the proceeding seeking judicial review of the decision must

comply with the notice and service requirements of 37 C.F.R. § 90.2.
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SAMSUNG ELECTRONICS CO., LTD,
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Patent Owner.

Case IPR2016-00908
Patent 5,796,183
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L INTRODUCTION

Petitioner Samsung Electronics Co., Ltd. filed, on April 15, 2016, a
request for inter partes review of claims 3741, 43, 45, 47, 48, 61-67, 69,
83-86, 88, 90, 91, 94, 96, 97, 99, 101, and 102 (the “Challenged Claims”) of
U.S. Patent No. 5,796,183 (“the *183 patent™). Paper 2 (“Petition” or
“Pet.”). On July 20, 2016, Patent Owner UUSI, LLC d/b/a Nartron filed a
Preliminary Response. Paper 10 (“Prelim. Resp.”).

Under 35 U.S.C. § 314(a), an inter partes review may not be instituted
unless it is determined that there is “a reasonable likelihood that the
petitioner would prevail with respect to at least 1 of the claims challenged in
the petition.” Based on the information presented in the Petition and
Preliminary Response, we are persuaded that there is a reasonable likelihood
Petitioner would prevail with respect to claims 40, 41, 43, 45, 47, 48, 61-67,
69, 8386, 88, 90, 91, 94, 96, 97, 99, 101, and 102. We are not persuaded,
however, that there is a reasonable likelihood Petitioner would prevail with
respect to claims 37-39.

Accordingly, we institute inter partes review of claims 40, 41, 43, 45,
47, 48, 61-67, 69, 83-86, 88, 90, 91, 94, 96, 97, 99, 101, and 102 on the
grounds specified below. Our factual findings and conclusions at this stage
of the proceeding are based on the evidentiary record developed thus far.
This is not a final decision as to patentability of claims for which inter
partes review is instituted. Further, we decline to institute inter partes

review of claims 37-39 for the reasons set forth below.
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II. BACKGROUND
A. The 183 patent (Ex. 1001)

The *183 patent relates/ to a “capacitive responsive electronic
switching circuit used to make possible a ‘zero force’ manual electronic
switch.” Ex. 1001, 1:6-9. According to the *183 patent, zero force touch
| switches have no moving I;arts and no contact surfaces that directly switch
loads. Id at 1:40-41. Instead, such switches detect an operator’s touch and
use solid state electronics to switch loads of activa'te mechanical relays. /d.
at 1:42-44. “A common solution used to achieve a zero force touch switch
has been to make use of the capacitance of the human operator.” Id. at 3:12—
14. The 183 patent recites three methods of capacitive touch switches use
to detect an op‘erator’s touch, one of which relies on the change in capacitive .
coupling between a touch terminal and ground. /d. at 3:1;le15, 3:44-46. In
this method, “[t]he tduch of an opérator then pfovides a capacitive short to .

. ground via the operator’s own body capacitance that lowers the amplitude of
oscillator voltage seen at the touch terminal.” Id. at 3:52-56. Significantly,

- the oiaerator of a capacitive touch switch using this method need not come in '
conductive contact with the touch terminal. Id. at 3:57-59. Rather, the
operator needs only to come into close proximity of the switch. Icz;.

The 183 patent recognizes that.placing the capacitive touch switches
described above in dense arrays can result in unintended actuations. Id. at
3:65—4:3. One method of addressing this problem known in the art involves
placing guard rings around each touch pad. fd. at 4:4—-10. Another known
method of addressing this problem is to adjust the sensitivity of the touch
pad to a point where the operator’s finger must entirely overlap a touch

terminal. Id. at 4:10-14. “Although these methods (guard rings and

-
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sensitivity adjuétment) have gone a considerable way in allowing .tou-ch
sWitches to ‘be spaced in comparatively.close proximity, a susfceptibility to
sgrface contamination re_rnain>s as a problem.” Id. at 4:14-18. '

The ’183 patent seeks to overcome the problem of unintended
actuation of small capacitive touch switches “by using the method of sensing
body capacitance to groi'lnd in conjunction with redundant detection
circuits.” Id. at 5:33-35. Specifically, the *183 patent’s touch detection
circuit operates at frequencies at or above 50 kHz, and preferably at or above
800 kHz, in order to minimiie the effects of surface contamination oﬂ the
touch pads. Operating at these frequencies also improves sensitivity,
allowing close control of the proximity required for actuation of small sized
touch terminals in a close array, such as a keyboard. Id. at 5:48-57.

~ The’ 1l83 patent has been subject to two reexaminations: Ex Parte
Reexamination Control Nos. 90/012,439, certificate issued April 29, 2013
(“Reexam 1) and 90/013,106, certificate issued June 27, 2014 (“Reexam
2”). Claims 37, 38, and 39 were added to the *183 Patent during Reexam 1
and all other Challenged Claims were ad)ded during Reexam 2. See
- generally Exs. 1005 and 1006.
B. Lllustrative Claims

Petitioner presents its arguments concerning Ground I primarily in the
context of independent claim 37. Pet. 39—60 (referring to Petitioner’s
analysis of claim 37 and its dependent claims 38 and 39). Patent Owner
similarly presents its arguments primarily in the vcontext of independent

claim 37. Prelim. Resp. 33. Claims 37 and 40 illustrate the claimed subject

‘matter and are reproduced below with bracketed material added.
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37. A capacitive responsive electronic switching circuit for a
controlled device.comprising: :

[37a] an oscillator providing a periodic output signal
having a predefined frequency, wherein an oscillator voltage is
greater than a supply voltage;

[37b] a microcontroller using the periodic output 31gnal

. from the oscillator, the microcontroller selectively providing
" signal output frequencies to a closely spaced array of input
touch terminals of a keypad, the input touch terminals

comprising first and second input touch terminals;

[37¢] the first and second touch terminals defining areas
for an operator to provide an input by proximity and touch; and

[37d] a detector circuit coupled to said oscillator for
receiving said periodic output signal from said oscillator, and
coupled to said first and second touch terminals, said detector
circuit being responsive to signals from said oscillator via said
microcontroller and a presence of an operator’s body
capacitance to ground coupled to said first and second touch
terminals when proximal or touched by the operator to provide
a control output signal for actuation of the controlled device,
said detector circuit being conﬁgured to generate said control
output signal when the operator is proximal or touches said
second touch terminal after the operator is proximal or touches

said first touch terminal. ?

40. A capacitive responsive electronic switching circuit
comprising:

'[40a] an oscillator providing a periodic output signal
having a predefined frequency;

[40b] a microcontroller using the periodic output signal
from the oscillator, the microcontroller selectively providing
signal output frequencies to a plurality of small sized input
touch terminals of a keypad, wherein the selectively providing
comprises the microcontroller selectively providing a signal
output frequency to each row of the plurality of small sized
input touch terminals of the keypad,;
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[40c] the plurality of small sized input touch terminals.
defining adjacent areas on a dielectric substrate for an operator
to provide inputs by proximity and touch; and

[40d] a detector circuit coupled to said oscillator for
receiving said periodic output signal from said oscillator, and
coupled to said input touch terminals, said detector circuit being
responsive to signals from said oscillator via said '
microcontroller and a presence of an operator’s body

- capacitance to ground coupled to said touch terminals when
proximal or touched by the operator to provide a control output
signal, ‘ !

[40e] wherein said predefined frequency of said oscillator

and said signal output frequencies are selected to decrease a

first impedance of said dielectric substrate relative to a second
impedance of any contaminate that may create an electrical path
on said dielectric substrate between said adjacent areas defined
by the plurality of small sized input touch terminals, and
wherein said detector circuit compares a sensed body
capacitance change to ground proximate an input touch terminal
to a threshold level to prevent inadvertent generation of the
control output signal.

C. Cited References
| Petitioner relies on the following references: :
1. Ingraham, U.S. Patent No. 5,087,825, issued Feb. 1 i, 1992,
(Ex. 1007, “Ingraham I"’) along with portions of Ingraham, U.S.
Patent No. 4,731,548, issued Mar. 15, 1988 (Ex. 1008, “Ingraham
I1’) incorporated by reference.
2. Caldwell, U.S. Patent No. 5,594,222, issued Jan. 14, 1997
(Ex. 1009, “Caldwell). 5
3. Gerpheide et al., U.S. Patent No. 5,565,658, issued Oct. 15, 1996
(Ex. 1012, “Gerpheide”). .
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4. Wheeler et al., U.S. Patent No. 5,341,036, issued Aug. 23, 1994
(Ex. 1015, “Wheeler”). -
D. Proposed Grounds of Unpatentability ' \
Petitioner advances two grounds of unpaténtability under 35 U.S.C.
§103(a) (Pet. 3):

References Challenged Clainis

Ingraham I, Caldwell, | 3741, 43, 45, 61, 64—67, 69,
Gerpheide - 83, 85, 86, 88,90, 91, 94, 96,
97,99, 101, and 102

Ingraham I, Caldwell, | 47, 48, 62, 63, and 84
Gerpheide, Wheeler

E. Additional Evidence
Petitioner further suppoﬁs its challenges with a Declaration by Dr.
Vivek Subramanian (Ex. 1002). In addition to filing a preliminary response,
Patent Owner supports its assertions in response to Petitioner’s challenges
with a Declaration by Dr. Darran Cairns (Ex. 2002).
F.~  Related Proceedings
The *183 patent is the subject of ongoing litigation between the parties
in ,the Western District of Michigan: UUSI, LLC d/b/a Nartron v. Samsung
Electronics Co., Ltd. and Samsung Electronics America, Inc., Case No.
1:15-cv-00146-JTN, originally filed on February 13, 2015 "(W.D. Mich.) (the
v“Distr\ict Court litigation™). Pet. 1.

. II1. .CLAIM CONSTRUCTION

The *183 patent expired on January 31, 2016. Pet 11; Prelim. Resp. 7.

Our review of the claims of an expired patent is “similar to that of a district
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court’s review,” wherein claim terms are given their ordinary and customary
meaning as understood by a person of ordinary skill in the art at the time of
the invention, as set forth by the Court in Phillips v. AWH Corp., 415 F.3d
1303, 131214 (Fed. Cir. 2005) (en banc). In re Rambus, Inc., 694 F.3d 42,
46 (Fed. Cir. 2012); see also Cuozzo Speed Techs., LLC v. Lee, 136 S. Ct.
2131, 214445 (2016). Any special definition for a claim term must be set
forth in the specification with reasonable clarity, deliberateness, and
precision. In re Paulsen, 30 F.3d 1475, 1480 (Fed. Cir. 1994).

Petitioner urges that we need not construe the terms of the Challenged
Claims. Pet 12. To the extent we construe a particular term, Petitioner urges
that we adopt the constructions it set forth in the District Court litigation. Id.

Patent Owner seeks construction of the three sets of claim limitations
discussed below.

A The supply voltage limitations

Patent Owner seeks construction of the limitations: “oscillator
voltage is greater than a supply voltage,” as recited in independent claim 37
and “peak voltage of the signal output frequencies is greater than a supply
voltage” as recited in each of independent claims 61, 83, and 94
(collectively, the “supply voltage limitations”). Prelim. Resp. 14-17. Patent
Owner proposes the following construction of the supply voltage limitations:
“the oscillator, and its supply signal and periodic output signal having a
predefined frequency, must be within the capacitive responsive electronic
switching circuit, not outside of the switching circuit such as an external
commercial power supply from the wall.” Id. at 14.

Petitioner did not seek construction of the supply voltage limitations

in the District Court litigation. See Pet. 12—-15.
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Ind;pendent claim 37 recites, in relevant part, “an oscillator providing
a periodic output signal having a predefined frequency, wherein an i
. oscillator voltage is gréater than a supply voltage” (emphasvis added). We
-determine, Based on the context of the supply voltage limitation in this
claim, that one of ordinary skill in the art would understand the term
“oscillator voltage” as referring to the “periodic output signal” and the term
“supply voltage” as referring to a supply voltage of the oscillator. Such an
understanding is consistent with the Specification, which discloses voltage
regulator 100 prlovides supply voltages 104, 105, and 106 to oscillator 200.
Ex 1001, 11:64-12:29, Figs. 4, 5. Contyary to Patent Owner’s contention,
the claim language does not restrict the supply voltage to exclude an external
commercial power supply. Rather, t};e Specification teaches:

It will be apparent to those skilled in the art that various"

components of voltage regulator 100 may be added or

excluded depending upon the source of power available

to power the oscillator 200. For example, if the available

power is a 110 V AC 60 Hz commercial power line, a

transtormer may be added to convert the 110 V AC

power to 24 V AC. Alternatively, if a DC battery is used,

the AC/DC convertor among other components may be

eliminated.
Id. at 13:23-31. Thus, the Specification discloses supply voltages of
oscillator 200 including batteries and commercial power lines. Because
Patent Owner’s proposed construction is contrary to this disclosure, we are
not persuaded by Patent Owner’s arguments and do not adopt Pateht_
Owner’s construction of the supply voltage limitation recited in claim 37.:

f
Independent claims 61, 83, and 94 each recite in relevant part, “a

microcontroller using the periodic output signal from the oscillator, the
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l‘r‘nicrocontroller selectively providing signal output frequencies . . . wherein
a peak voltage of the signal output frequericies is greater than a supply
voltage” (emphésis added). Wcj. deterrﬁine; based on the context of the
supply voltage limitations in these claims, that one of ordinary skill in the art
would understand the term “supply voltage” as referring to a supply voltage
of the claimed microcontroller. Contrary to Patent Owner’s contention, the
ﬂ' claim language does not restrict the supply voltage to exclude an “exfernal
commercial pow'er' supply.” Indeed, dependent claims 64, 90, and 101 each
recite “wherein the supply voltage is a battery supply Voltaée.” Because
Patent Owner’s proposed construction seeking to exclude external supply
voltages is contrary to the explicit language of these dependent claims, we
are not persuaded by Patent Owner’s arguments and do not adopt Patent
Owner’s construction of the supply voltage limitations recited in claims 61,
83, and 94.
B. The input touch terminals limitations

Patent Owner seeks construction of the limitations: “the “closely
spaced array of input touch terminals of a keypad,” as recited in each of
independent claims 37, 83, and 94 and “small sized input touch terminals of
a keypad,” as recited in each of independent claims 40 and 61 (collectively,
the “input touch terminals limitations”). Prelim. Resp. 9-14. ,Patent Owner
proposes the following construction of the input touch limitations: “touch
terminals that are closely-spaced or small-sized without requiring physical
structures to isolate the touch terminals.” Id. at 9.

We do not adopt Patent Owner’s construction. The plain language of -
the Challenged Claims does not foreclose physical structures isolating

adjacent touch terminals. The Specification recites:

10
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" The use of a high frequency in accordance with the
present invention provides distinct advantages for circuits
such as the multiple touch pad circuit of the present
invention due to the manner in which crosstalk is
substantially reduced without requiring any physical
structure to isolate the touch terminals. Further, the
reduction in crosstalk afforded by the present invention,
allows the touch terminals in the array to be more closely
spaced together.

t

. Ex 1001, 18:66-19:6. This passage indicates a skilled artisan would be able
to remove the isolating structures and, nevertheless, use the present
invention in order to space the touch terminals close together without
creating crosstalk. This passage, however, does not require that the touch
terminals must exclude isolating structures, and Patent Owner’s construction
seeks to create such a requirement. We do not import into the claim
language non-limiting statements from the Specification such as the
disclosure addressed herein. In re Am. Acad. of Sci. Tech Ctr., 367 F.3d

+1359, 1369 (Fed. Cir. 2004). F u;ther, we note the “use of a high
frequency”—the very element that enables one to exclude physical isolating
structures—is not recited in independent claims 37, 40, 61, 83, and 94.
Accordingly, we are not persuaded by Patent Owner’s arguments and do not
adopt Patent Owner’s construction seeking to require that the input touch
terminal limitations of independent claims 37, 40, 61, 83, and 94 exclude

" .physical isolating'structures. - ’ |

C.  “selectively providing signal 0i4tput [frequencies”
Patent Owner seeks construction of the limitation “selectively
providing signal output frequencies,” as recited in each of independent

claims 37, 40, 61, 83, and 94. Prelim. Resp. 17-19. Patent Owner proposes
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the following construction for this limitation: “selectively sendiné-signals
selected from various frequencies from a microcontroller to the inbﬁt touch
terminals.” Id. at 17-18. . g

We decline to construe this limitation as Patent Owner contends
i)ecause Patent Owner fails to explain persuasively why such a construction
would clarify the plain and ordinary meaning of the claim ianguage. Vivid
Techs., Inc. v. Am Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999)
(explaining that only claim terms in controversy need to be construed, and
only to the extent necess'ary to resolve the controversy). To the extent Patent
Ov;fner argues the scope of this limitation precludes Petitioner’s prior art
contentions, we address these arguments in Section IV.B.2.b. below.

_ Thus, having reviewed Patent Owner’s arguments and evidence, we
do not agree with Patent Owner’s constructions of the supply voltage .
limitations, the input touch terminal limitations, or the limitation “selectively
‘providing signél output frequencies.” Although we address Patent Owner’s
proposed constructions of these limitations above, we do not construe further
these limitations because additional cl:onstruction is not necessary to our

analysis on whether to institute a trial. Vivid Techs., 200 F.3d at 803.

- IV. ANALYSIS

Petitioner contg:nds claims 3741, 43, 45, 61, 64-67, 69, 83, 85, 86,

’ 88, 90, 91, 94, 96, 97, 99, 101, and 102 would have been obvious over the
combination of Ingraham I, Caldwell, and Gerpheide. Pet. 3. Petitioner also
contends that claims 47, 48, 62, 63, and 84 would have been obvious over

| Ingraham I, Caldwell, Gerpheide, and Wheeler. Jd. For the reasons that

follow, we are persuaded that Petitioner has demonstrated a reasonable
i 12
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likelihood of prevailing on its challenges with respect to claims 40, 41, 43,
45,47, 48, 61-67, 69, 8386, 88, 90, 91, 94, 96, 97, 99, 101, and 102.
Petitioner has not demonstrated, however, a reasonable likelihood of
prevailing with respect to claims 37-39.
A Overview of Cited References
1. Ingraham I (Ex. 1007) and Ingraham I1I (Ex. 1008)

Ingraham I discloses a capacity response keyboard consisting of
switches that respond to the change in capacity from a user touching the
switch. Ex. 1007 at 1:5-9. Each switch includes a touch plate assembly and
a control circuit. Id. at 2:28-35, Figs. 2, 3. Each touch plate assembly
includes a guard band that reduces interference between the switches. Id. at
2:46—49, Abstract. When a keyboard user touches the outer surface of the
switch, the capacity-to-ground for the switch’s touch plate increases. Id. at
3:1-6, 3:21-47. This increase is detected by the switch’s touch sensing
circuit, which sends an output signal to a microcomputer. Id.

The *183 Patent Specification makes several references to Ingraham I,
including describing Ingraham I as operating at relatively lower frequencies
than the invention of the *183 Patent. Ex. 1001, 8:11-14; see also id. at
3:44-50, 4:3-8, 6:6-16, 18:1-10. According to the *183 patent:

The specific touch detection method of the present
invention has similarities to the devices of U.S. Pat. No.
4,758,735 and U.S. Pat. No. 5,087,825 [Ingraham IJ.
However, significant improvements are offered in the
means of detection and in the development of an overall
system to employ the touch switches in a dense array and
in an improved zero force palm button. The touch
detection circuit of the present invention features
operation at frequencies at or above 50 kHz and
preferably at or above 800 kHz to minimize the effects of

13
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surface contamination from materials such a skin oils and

water.
Id. at 5:43-53.

Ingraham I incorporates by reference certain portions of prior art
patent Ingraham II, upon which Petitioner relies as meeting certain
limitations of the Challenged Clams. Pet. 9 (citing Ex. 1007, 3:21-24 as
incorporating Ingraham II’s control circuit 14 (“A detailed description of
control circuit 14 is provided in U.S. Pat. No. 4,731,548, issued Mar. 15,
1988 to Ronald Ingraham, the disclosure of which is hereby incorporated
herein by reference.™)).

2. Caldwell (Ex. 1009)

Caldwell discloses a touch pad system, including a touch sensor that
detects user contact, for use in kitchens. Ex. 1009, 1:6-9, 1:42-44, 2:45-48.
Caldwell’s touch pad includes “an active, low impedance touch sensor
attached to only one side of a dielectric substrate.” Id. at 2:22-23. Figure 6
of Caldwell shows a matrix of touch pads comprising a touch panel. Id. at
5:60—61. To monitor the touch pads, Caldwell’s system sequentially
provides an oscillating square wave signal to a row or column of touch pads
and then sequentially selects columns or rows of sense electrodes 24 to sense
the signal output from the touch pad. Id. at 4:39-51, 6:40-63.

3 Gerpheide (Ex. 1012)

Gerpheide discloses a capacitive touch responsive system that detects
the location of a touch. Ex. 1012, 1:10-14, 2:61-3:12. To reduce electrical
interference regardless of its frequency, Gerpheide varies the oscillator
signal frequency provided to an array of input touch terminals. /d. at Figs. 4,

7, 6:5-8, 6:19-26, 8:22-9:33.

14
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4. Wheeler (Ex. 1015)

Wheeler describes a two-hand industrial machine operator control
‘station having capacitive proximity switcirles. Ex. 1015, 4:40-42. i
According to Wheeler, safety considerations in certain environments require
a machine operator to activate tWo switches in sequence in order to oberate
an industrial machine. Id. at 1:7-18. Wheeler replaces the palm button
s_witches of such industrial machines with capacitive proximity switches, so
that the operator must activate two capacitive proximity switches in
seque‘nc-e within a certain t{me interval to operate an industrial machine. d.
at 1:63-2:5, 6:10-46. |

B. Ground I: Ingraham I, Caldwell, an.d Gerpheide
Below, we address the parties’ arguments first in the context of claim

37 and then in the context of the other Challenged Claims.
1. Asserted Obviousness of Claims 37-39

-Petitioﬁer’s analysis, as supported by the Subramanian Declaration,
demonstrates where Petitioner contends each element of claim 37 is taught
Qr.suggested in Ingraham I, Caldwell, and Gerpheide. Pet. 15-36. In
particular,’Petitioner contends Ingraham I’s power supply 70 generates a
15V supply voltage for microcomputer 80. Pet. 19; Ex. 1002 { 50.
~ According to Petitioner, this 15V supply voltage for microcomputer 80
meets the supply voltage limitation of claim 37. Id. The supply voltage
limitation of claim 37, however, refers to a supply voltagé of the claimed
oscillator, not\the claimed microcontroller. As discussed above (Section
III.A.), one of ordinary skill in the art would understand the term “supply
voltage” in claim 37, read in the context of the entire claim, refers to the
supply voltage of the oscillator. Such an understanding is consistent with

! (¢
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the Specification, which discloses that voltage regulator 100 provides suppl}}

voltages 104, 105, and 106 to oscillator 200. See, e.g, Ex 1061, 11:64—

12:29, Figs. 4, 5. Because Petitioner fails to ideﬁtify in the cited references a

teaching or suggestion of the supply Voltagé limitation as'properly :

construed, we determine Petitioner has hot dem'onstrated areasonable

likelihood of prevailing on its obviousness challenge to ihdependent claim
37 and its deperident claims 38 and 39, “

' 2. Asserted Obviousness of Claim 40

Petitioner’s analysis, as supported by the Subramanian
Declaration, demonstrates where each element of claim 40 is taught or
suggested in Ingraham I, Caldwell, and Gerpheide. Pet. 39-49. More
specifically, Petitioner refers to its analysis of element 37a and
contends that Ingraham I and Caldwell teach or suggest the oscillator
of element 40a. Id. at 39. Unlike element 37a, element 40a does not
recite a supply voltage limitation, and thus Petitioner’s analysis of
element 40a does not suffer the deficiency described above with
regard to element 37a. See supra Section IV.B.1. '

With respect to element 40b, Petitioner refers to its analysis of
element 37b and contends that Ingraham I’s microcomputer 80 meets
the claimed microcontroller and input portions 13 meet the claimed
“small sized input touch terminals of a keypad.” Pet. 39 (citing id. at
19-20). Relying on Dr. Subramanian’s téstimony, Petitioner contends
that it would have been readily apparent to one of ordinary skill to
modify the microcomputer and input portions of Ingraham I given the
teachings of Caldwell such that “rows of input portions 13 would be

selected sequentially and the oscillator signal provided to the selected

16°
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row.” Id. at 24 (citing Ex. 1002 9 64; Ex. 1009, 6:40—63). According
to Petitioner, a sy'stem_so‘ modified would selectively provide the
oscillator signal frequency to the input touch terminals of a keypéd,

_thereby meeting the claimed ‘ﬂ‘selective_ly providi;lg a signal output’
frequency to each row of the plurality of small sized input touch
terminals of the keypad.” Id. at 26, 39. The same oscillator signal
onuld be sequentially pfovided to each row of Ingraham I’s input

' .‘ portions 13 until all rows are scanned. Id. at 55 (citing Ex. 1009,
6:40—63, 8:20-23; Ex. 1002, § 132). Petitioner further asserts that
Gerpheide teaches varying the oscillator signal frequency provided to
an electrode array in order to account for electrical interference. Id. at
28 (citing Ex. 1012, 6:5-8, 6:19-26, 8:22-9:33, Figs. 4, 7; Ex. 1006,
329-30, 333-34). Again relying on Dr. Subramanian, Petitioner

| alleges, “one of ordinary skill in the art would have been motivated to
incorporate interference negating functionality similar to that -
described by Gerf)heide in the above discuséed Ingraham I-Caldwell
system.” Id. at 28 (citing Ex. 1002, ﬂ 72). Thus, Petitioner contends
the system of Ingraham I-Caldwell-Gerpheide selectively provides
signal output frequencies, as opposed to only a single frequency. Id.
at 29, 40.

Petitioner refers to its analysis of element 37¢c and contends that
Ingraham I’s input portions 13 meet the input touch terminals of
element 40c because each input portion 13 defines an area of
dielectric member 26 where the user can provide an input by
proximity and touch. /d. at 30 (citing Ex. 1007 at 2:64-67, 3:1-6,
3:30-36), 41.
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As to element 40d, Petitioner refers to its analysis of element
37d and contends that each'of Ingraham I’s touch sensing circuits
within input portions 13—55 modiﬁéd in light of CaldWell to the ™
oscillator signal via the microcontroller—meets this limitation. Id. at
32-35, 41-42.

Petitioner contends the following limitations of element 40e constitute
statements of intended use and, thefefore, “should not be giveﬁ any
patentable weight given that claim 40 is an apparatus claim”; “to decrease ;1
" first impedance of said dielectric substrate relative to a second impedance of
any contaminate that may create an electrical path on said dielectric
substrate between said adjacent areas defined by the plurality of small sized
input touch terminals” and “to prevent inadvertent-generation of the control
output signal.” Id. at 43; 48. Nevertheless, Petitioner asserts that the .
microcontroller of a combined Ingraham I-Caldwell-Gerpheide system
selectively varies the oscillator signal frequency provided to the input
portions 13. Id. at 42-43. Relying on Dr. Subramanian’s testimony,
Petitioner further contends that:

[O]ne of ordinary skill in the art would have been motivated to
configure the oscillator of the combined Ingraham I-Caldwell-
Gerpheide system to provide a frequency between 100 kHz and
200 kHz, or a frequency greater than 200 kHz because such a
high frequency range would have provided a low impedance
touch sensor.

Id. at 43—44 (citing Ex. 1002 ] 96-97; Ex. 1009, 4:39—50,.6:41—43).

Thus, according to Petitioner,‘it would have been obvious to'one of

ordinary skill to optimize and select an oscillator frequency to

“decrease a first impedance of said dielectric substrate relative to a

~
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second impedance of any contaminate that may create an electrical
path.” Id. ‘at 44-47. Again relying on Dr. Subramanian’s testimony,
Petitioner also contends that Ingraham I teaches or suggests the
claimed “detector circuit compares.a sensed body capacitance change
to ground proximate an input touch terminal to a threshold level”
because “when a usér touches or is proximal to the input portion 13, -
the user’s body capacitance to ground 42 decreases the voltage level
on base 52 of transistor 50, which translates into an increase in the l
voltage difference between the emitter and base (Ves).” Id. at 47
(citing Ex. 1007, 3:34-39; Ex. 1002 4 100). Thus, according to

* Petitioner and Dr. Subramanian: |

[O]ne of ordinary skill in the art would have found it obvious to
configure the circuitry used in the combined Ingraham I- )
. Caldwell-Gerpheide system as discussed above to take into
account inadvertent touch detections, including any caused by
contaminates, position of a user’s finger, etc., by using
threshold values that refine the sensitivity of the touch
detections for particular applications and environments.
Id. at 4849 (citing Ex. 1002 § 101).

We have reviewed the information provided by Petitioner,
including the relevant portions of the supporting Subramanian
Declaration. We decline Petitioner’s suggestion to disregard the -
~ “intended use” limitations within element 40e and, instead, accord all
limitations of claim 40 pétentable weight. Nevertheless, having
reviewed the information provided by Petitioner and based on the
record at this stage of the proceedings, we are persuaded that

Petitioner has demonstrated a reasonable likelihood of prevailing on

this challenge. : o
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Referring back to its analysis of claim 37, Patent Owner asserts
the combined references do not teach the oscillator recited in element
40a. Prelim. Resp. 34-37, 51. Patent Owner further argues that the
references fail to meet element 40b because none of the references
describes “a multi touch pad configuration wherein the input touch
terminals do not require physical structures such as guard rings to
isolate the touch terminals.” Id. at 38—40, 51. The cited references
fail to teach or suggest the “selectively providing signal output
frequencies” limitation of element 40b, according to Patent Owner,
because “[i]n contrast to Caldwell, the multi touch pad embodiment of
the *183 Patent, shown in Figure 11, routes the oscillator signal to
both a floating common generator 300 and directly to the
microcontroller” and each of Gerpheide’s signal output frequencies
“is sent to every row of the electrode array via one of the inverter and
noninverting buffer, and is therefore not ‘selectively provided’ to the
input touch terminals.” Id. at 40-45, 51. Patent Owner asserts with
regard to element 40d that Ingraham I’s touch detection circuit does
not meet the claimed detector circuit. Id. at 47-51. Finally, relying
on the testimony of Dr. Cairns, Patent Owner contends the cited
references fail to teach or suggest element 40e because “there is
nothing in the prior art that selectively provides signal output
frequencies or does so between areas that are defined by a plurality of
small sized input touch terminals” and because Ingraham I requires
that the user actual touch the input terminal rather than simply be

“proximate an input touch terminal.” Id. at 53-55 (citing Ex. 2002,
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99 121-24). We address below each argument in the context of its [
corresponding claim element. ¢

a)  [40a] an oscillator providing a periodic output
signal having a predefined frequency

Patent Owner asserts the combined references do not teach the
oscillator re;:ited in element 40a because Ingraham I’s oscillating
power supply is not a component within the claimed switching circuit.
Prelim. Resp. 35, 51. We are not persuaded by this argument. |
Contrary to Patent Owner’s argument, Petitioner identifies Caldwell’s
“oscillator 30 that provides an oscillating signal (a periodic square
wave) having a predefined frequéncy (e.g., 100 kHz, 200 kHz) to a
matrix of touch pads.” Pet 16 (citing Ex. 1009, 4:39-46, 6:40-52,

Fig. 12). Caldwell’s oscillator 30 is a component within the claimed

capacitive responsive electronic switching circuit. See id.

b)  [40b] a microcontroller using the periodic output
. signal from the oscillator, the microcontroller selectively
- providing signal output frequencies to a plurality of
small sized input touch terminals of a keypad, wherein
the selectively providing comprises the microcontroller
t  selectively providing a signal output frequency to each
row . . . of the keypad

=

Patent Owner asserts the cited references fail to describe the
claimed “input touch terminals” of element 40b because “Petitioner
relies on at least four references (five if Ingraham II is inchided) and
yet cites not one reference that teaches or discloses a multi touch pad
configuration wherein the input touch terminals do not require |
physical structures such as guard rings to isolate the touch terminals.”
Prelim. Resp. 38, 51. We are not persuaded by this argument because

it is predicated upon a claim construction we do not adopt. In
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discussing the “input touch terminals” limitations above, we rejected
Patent Owner’s argument that the clairqed input touch terminals must
exclude the use of physical structures such as guard rings. See supra
Section TILB. ' ‘

Patent Owner also argues that the cited references do not
describe the claimed “selectively providing signal output,'frequencies”
of element 40b because “[i]n contrast to Caldwell, the multi touch pad-
embodiment of the *183 Patent, shoWﬁ in Figure 11, routes the
oscillator signal to both a floating common generator 300 and directly
to the microcontroller which then ‘selectively provid[es] signal output
frequencies to a closely space(i array of input touch terminals of a
keypad.”” Prelim. Resp. 42, 51. Contrary to Patent Owner’s
assertion, neither a floating common generator nor a requirement that
the microcontroller directly receive thé oscillator signal are recited in
claim 40. We decline to import into the claim language disclosure
from the Specification such as the elements addressed here. See Inre
Am. Acad. of Sci. Tech Ctr., 367 F.3d at 1369.

‘Patent Owner further asserts that each of Gerpheide’s signal
outﬁﬁt frequencies “is sent to every row of the electrode array via one
of the inverter and noninverting buffer, and is therefore not
‘selectively provided’ to the input touch terminals.” Prelim. Resp. 44,
51. "We are not persuaded by this argument because it is not
responsive to Petitioner’s contention. Petitioner’s witness, Dr. .
Subramanian, testifies:

=

One of ordinary skill in the art would have been
" motivated to modify the configuration of Ingraham I to
incorporate demultiplexer and multiplexer functions that

I3

22 : '

80



IPR2016-00908
Patent 5,796,183

. are contrdlled'by microcomputer 80. (See my citations
and analysis above with respect to claim 37(d).) Like
~ Caldwell, the resulting combination would route the

oscillator signal to rows of input portions 13 through a

demultiplexer, where rows of input portions 13 would be

selected sequentially and the oscillator signal provided to

the selected row. (/d.; Ex. 1009 at 6:40-63.) Similar to

that disclosed in Caldwell, the sequential scanning would

continue until each row of the input portions 13 is

provided the oscillator signal and all the touch pads of

the matrix are scanned. (Ex. 1009 at 6:40-63, 8:20-23.)

Ex 1002 9 92. Thus, Petitioner contends the microcomputer of
Ingraham I uses Caldwell’s sequential scanning tovselectively provide
each of Gerpheide’s Signal output frequencies.

Patent Owner’s witness, Dr. Cairns, further contends that Dr.
Subramanian’s testimony on this point is erroneous, stating: “One of
ordinary skill in the art would not have looked to Gerpheide because it
is a single touch device that could not be combined with either
Ingraham I or Gerpheide[sic] to make a working device.” Ex 2002
1 102. Dr. Cairns’ opinion conflicts directly with Dr. Subramanian’s '
opinion on this issue. Compare id. with Ex 1002 92. Where
conflicting testimonial evidence creates a genuine issue of material
fact, as it does here, the evidence must be viewed in the light most
favorable to Petitioner at this stage of the proceeding. 37 C.F.R.

. §42.108(c). Therefore, we resolve in Petitioner’s favor at this stage
of the proceeding the genuine issue of material fact as to whether one
of ordinary skill in the art would have looked to Gerpheide to combine

its teaching of selectively providing frequencies with Ingraham I-

Caldwell’s sequential scanning of each row of input terminals.
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¢)  [40d] a detector circuit . . . responsive fo . . . a
presence of an operator’s body capacitance to ground

~ coupled to said touch terminals when proximal or
touched by the operator to provide a control output
signal ' : '

Patent Owner asserts that neither Ingraham I nor Caldwell meet
element 40d because Ingraham I’s signal indicative of touch is always
either on or off and because Caldwell uses guard rings to detect when
a finger is touching the pad. Prelim. Resp. 47-48. We f;lre not
persuaded by Patent Owner’s argument regarding Caldwell because it -
is predicated upon a claim construction we do not adopt. See supra
Section III.B. Further, we are not persuaded by Patent Owner’s
argument regarding Ingraham I because, as Petitioner recognizes,
Ingraham I teaches that:

When a user touches one of the input portions 13, the “the
capacity-to-ground for the corresponding plate member 18 is
increased substantially, as illustrated by capacitor 42 in FIG.
3,” i.e., an operator’s body -capacitance to ground (represented
by capacitor 42) is coupled to the input touch portions 13 when
an operator touches the first and second touch terminals.

Pet. 33 (citing Ex. 1007, 3:1-6, Fig. 3). Ingraham I’s touch sensing
circuits detect an increase in the body capacitance to ground and

provide an output signal (“control output signal”) on line 57 to

microcomputer 80. Id. (citing Ex. 1007, 3:24-39).

. d)  [40e] wherein said predefined frequency of said
oscillator and said signal output frequencies are selected
to decrease a first impedance of said dielectric substrate

) relative to a second impedance of any contaminate that
may create an electrical path on said dielectric substrate |
between said adjacent areas defined by the plurality of
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\

small sized input touch terminals, and wherein said
detector circuit compares a sensed body capacitance
change to ground proximate an input touch terminal to a

N threshold level to prevent inadvertent generation of the
control output signal

* Patent Owner contends the applied references do not teach or
suggest element 40e because “there isLnothing in the prior art that
selecfively provides signal output frequencies or does so between
areas that are defined by a plﬁrality of small sized input touch |
terminals.” Prelim. Resp. 53. We disagree with Patent Owner for the
reasons discussed above with regard to the claimed “selectivqu
provides signal output frequencies” and “input touch terminals.” See
supra Section IV.B.2.b.

Further, Patent Owner contends “Petitioner makes no attempt to
. show where or how the prior art opérates to prevent inadvertent
generation of the contro} output signal.” Prelim. Resp. 54. Contrary
to Patent Owner’s argument, however, Petitioner asserts:

Ingraham I discloses prevent [sic] an inadvertent generation of
the control output signal because it requires the Ves of
transistor 50 to cross a threshold value, which in turn requires
an operator to actually touch or bring their finger sufficiently
close to the input portion 13 to cause a proper touch to be
sensed.
Pet. 48 (citing Ex. 1002 § 101). Accordingly, we do not agree with
Patent Owner’s arguments concerning element 40e. |
For the reasons discussed above, based on the current record
and at this stage of the proceedings, we determine Petitioner has

shown a reasonable likelihood of prevailing with respect to its \
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obviousness challenge to claim 40 over Ingraham I, Caldwell, and
Gerpheide.

3. Asserted Obviousness of Independent Claims 61, 83, and
94

Petitioner asserts independent claims 61, 83, and 94 are obvious
over Ingraham I, Caldwell, and Gerpheide. Pet. 49-54. Petitioner
sets forth its analysis of each claim element by referring to arguments
made in the context of corresponding elements of either claims 37 or
40. Id. Petitioner’s analysis, as supported by the Subramanian
Declaration, demonstrates where Petitioner contends each element of
independent claims 61, 83, and 94 is taught or suggested by Ingraham
I, Caldwell, and Gerpheide. Id. (citing Ex. 1002 f 102-27).
Similarly, Patent Owner sets forth its analysis of each claim element
by referring to arguments made in the context of corresponding
elements of claim 37. Prelim. Resp. 55-57.

As discussed above, we have reviewed the information
provided by Petitioner in the context of claims 37 and 40, including
the relevant portions of the supporting Subramanian Declaration. For
purposes of our analysis, we determine that claims 61, 83, and 94
recite elements sufficiently similar to elements of claims 37 and 40
such that we agree with the parties that these claims do not require
separate analyses from each other. Consistent with our discussion
above, however, we observe that the supply voltage limitations of
claims 61, 83, and 94 refer to the supply voltage of the claimed
microcontroller, not the claimed oscillator, as in claim 37. See supra

Section III.A. Accordingly, we agree with Petitioner that Ingraham
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~ I's power supply 70 generates a 15V supply voltage for
microcomputer 80, which meets the supply voltage limitation of
claims 61, 83, and 94. See Pet. 19; Ex. 1 0102 9 50. Thus, having
reviewed the information provided by Petitioner and based on the
record at this stage of the proceedings, we are persuaded that
Petitioner has demonstrated'a reasonable likelihood of prevailing on
this challenge, for the reasons set forth above. See supra Section’
IV.B.2.

! - -~

4. Asserted Obviousness of Dependent Claims 41 , 43, 45,
64-67, 69, 85, 86, 88, 90, 91, 96, 97, 99, 101, and 102

Petitioner asserts dependent claims 41, 43, 45, 64—67, 69, 85,
86, 88, 90, 91, 96, 97, 99, 101, and 102 are obvious over Ingraham I,
Caldwell, and Gerpheide. Pet. 54-57. Petitioner sets forth its analysis
of each claim_‘elefnent by referring to arguments made in the context .
of corresponding elements of claims 37-40. Id. Petitioner’s analysis,
as supported by the Subrama}lian Declaration, demonstrates where
Petitioner contends each element of independent claims 61, 83, and 94
is taught or suggested by Ingraham I, Caldwell, and Gerpheide. Id.
(citing Ex. 1002 9] 128-36). Patent Owner fails to analyze these
claims, instcad asserting the claims are not obvious because the claims
from which they depend are not obvious. Prelim. Resp. 57-58.
Having reviewed the information providéd bS/ Petitioner and based on *
the record at this stage of fhe proceedings, we are persuaded that |
Petitioner has demonstrated a reasonable likelihood of prevailing on
this challenge, for the reasons set forth above. See supra Section

IVB.2.

27

85

N



IPR2016-00908
Patent 5,796,183
C. Ground II: Ingraham I, Caldv‘vell: Gerphkeide, and Wheeler

Petitioner asserts‘depéndént claims 47, 48, 62, 63, and 84 are
obvious over Ingraham I, Caldwell, Gerpheide and Wheeler. Pet. 57—
60. Petitioner relies on its analyses of the mdependent clalms as
discussed above and then sets forth its analysis of each addltlonal
element of the dependent claims at issue here. Id. Petitioner’s .
analysis, as supported by the Subramanian Declaration, demonstrates
where Petitioner contends each additional element of dependent !
claims 47, 48, 62, 63, and 84 is taught or suggested in Wheeler. /d.
(citing Ex. 1002 9 137—44) In partlcular Petltloner contends
Wheeler discloses a system requiring an operator to activate two
capaciti’vé proximity switches in sequence within a certain time
interval to activate an industrial machine. /d. at 58 (citing Ex. 1015 at
6:10-46). Relying on Dr. Subramanian, Petitioner contends “a skilled
artisan would have been motivated to modify the combined system to
include logic to prevent the generation of the control output signal on
line 57 until two touch sensing circuits corresponding to two input
portions 13 are activated in sequence.” Id. at 59 (citing Ex. 1002
99 141-42). Thus, Petitioner contends Wheeler teaches or suggests
the claim element “wherein the sensed body capacitance change to
ground is compared to a second threshold level to generate the control
output signal.” " |

Patent Owner summarily argues an ordinarily-skilled artisan
“would not look to Wheeler” and directs our attentioﬁ to Section

V.A.4. of the Preliminary Response. Prelim. Resp. 59—60. The
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section to which Patent Owner directs us, however, makes no mention
of Wheeler. See id. 46-51.

We have reviewed the information provided by Petitioner,
including the relevant portions of the supporting Subramanian
Declaration. Based on the record at this stage of the proceedings,
particularly Petitioner’s analysis demonstrating where Petitioner
contends each additional element of dependent claims 47, 48, 62, 63,
and 84 is taught or suggested in Wheeler (Pet. 57-60 (citing Ex. 1002
19 137-44)), we are persuaded that Petitioner has demonstrated a
reasonable likelihood of prevailing on this challenge.

D. Additional Arguments

In addition to the specific arguments presented in the context of

Ground I, Patent Owner sets forth a number of additional contentions, which

we address in turn.

1. Teaching Away

Patent Owner asserts each of the cited references teaches away
from the *183 patent. Prelim. Resp. 20-33. A reference may be said
to teach away from the invention if it criticizes, discredits, or
otherwise discourages modifying a reference to arrive at the claimed
invention. In re Fulton, 391 F.3d 1195, 1201 (Fed. Cir. 2004). We
are not persuaded by Patent Owner’s arguments because they are
predicated upon claim constructions we do not adopt, and thus the
arguments are not directed to the invention as claimed. See supra
Section III. For instance, Patent Owner contends “Ingraham I differs
from the *183 Patent in a number of ways, but most notably in

requiring ‘a guard band to reduce interference between the switches.””
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Prelim. Resp. 20. As discussed above, however the Challenged-

‘ Ctalms do not require the absence of physical limiting structures such
as guard rings. See supra Section III.B. Therefore, Patent Owner has

* not persuasively estal;lished that the cited re_ferénces teach awlay from

the claimed invention.

2. Rationale or Motivation to Combine

Patent Owner contends Petitioner relies on the combmatlon of
Ingraham I-Caldwell-Gerpheide to demonstrate “the existence of all
the elements of the independent claims, but Petitioner does not «
explain why or how the combination would occur.” Prelim. Resp. 61.
We disagree. As discussed above, Petitioner has set forth detailed
motivations\to combine the cited references. See Pet. 15-49. To the
extent Patent Owner’s witness, Dr. Caims,. disputes the testimony of
Dr. Subramanian regarding whether one of ordinary skill in the art - )
would have combined the cited references with reasonable expectation
of success, such conflicting testimonial evidence creates a genuine

issue of material fact that we resolve in Petitioner’s favor at this stage

of the proceeding. 37 C.F.R. § 42.108(c).

3. Discretion to Deny the Petition under 35 US.C. § 325(d)

Patent Owner urges that we should deny the Petitioner because
“the prior art presented here is identical or duplicative of that before
the PTO in prosecution and reexamination.” Prelim. Resp. 64. We
decline Patent Owner’s suggestion because Patent Owner fails to
identify in the record where Petitioner’s arguments concerning
Gerpheide and Caldwell (or U.S. Patent No. 5,572,205 also issued to
Caldwell and listed on the face of the *183 Patent) were previously
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considered by the Patent Office. See, e.g., id. at 32 (asserting, without
citation in support, “Petitioner presents no new arguments here
regarding Gerpheide that were not previously considered by the
PTO”). Moreover, Petitioner includes new evidence not previously
raised before the Patent Office, namely the testimony of Dr.

Subramanian and the Wheeler reference.

V. SUMMARY
We determine that Petitioner has demonstrated a reasonable likelihood
of prevailing on its challenges to claims 40, 41, 43, 45, 47, 48, 61-67, 69,
83-86, 88, 90, 91, 94, 96, 97, 99, 101, and 102. Petitioner has failed to
demonstrate, however, that there is a reasonable likelihood Petitioner would
prevail with respect to claims 37-39. At this stage of the proceeding, we
have not made a final determination as to the patentability of any of these

challenged claims.

VI. ORDER

It is, therefore,

ORDERED that, pursuant to 35 U.S.C. § 314(a), an infer partes
review of the *183 patent is hereby instituted on the following grounds:

A. Obviousness of claims 40, 41, 43, 45, 61, 64—67, 69, 83, 85, 86,
88, 90, 91, 94, 96, 97, 99, 101, and 102 over Ingraham I, Caldwell, and
Gerpheide; and ‘

B. Obviousness of claims 47, 48, 62, 63, and 84 over Ingraham I,
Caldwell, Gerpheide, and Wheeler.
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FURTHER ORDERED that review based on any other proposed
grounds of unpatentability is not authorized; and

FURTHER ORDERED that pursuant to 35 U.S.C. § 314(c) and
37 C.F.R. § 42.4, notice is hereby given of the institution of a trial

commencing on the entry date of this decision.
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in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
BYRON HOURMAND, HERSEY, MI;
JOHN M. WASHELESKI, Cadillac, Ml;
STEPHEN R. W. COOPER, Fowlerville, Ml;
Power of Attorney: The patent practitioners associated with Customer Number 22045

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 07/24/1996

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 08/601,268

Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
** SMALL ENTITY **
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Title

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT
Preliminary Class

307

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

BROOKS KUSHMAN P.C.

1000 TOWN CENTER
TWENTY-SECOND FLOOR MAILED
SOUTHFIELD, MI 48075

AUG 25 2011

OFFICE OF PET ITIONS

In re Patent No. 5,796,183
Issue Date: August 18, 1998 :
Application No. 08/601,268 : ON PETITION
Filed: January 31, 1996 :
Attorney Docket No.

This is a decision on the petition filed August 19, 2011 under 37 CFR 1.323, which is being
treated as a request under 37 CFR 1.324 to correct the name of the inventors by way of a -
Certificate of Correction.

The petition is GRANTED.

Petitioner request that the inventorship of this application be amended by the addition of JOHN
‘M. WASHELESKI of Cadillac, Michigan, and STEPHEN R. W. COOPER, of Fowlerville,
Michigan, based on the Consent Judgment dated September 8 2010 under 35 USC 256.
Petitioner includes with the renewed petition an Oath having the above inventors.

The inventorship of this patent has been amended by the addition of JOHN M. WASHELESKI
and STEPHEN R. W. COOPER.

Telephone inquiries concerning this decision may be directed to the undersigned at (571) 272-

0602. Inquiries regarding the issuance of a certificate of correction should be directed to the
Certificate of Correction Branch at (571) 272-4200.

Thurman K. Page
Petitions Examiner

Office of Petitions

Enclosure: Corrected filing receipt
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PO. Box 1450
is, Virginia 22313-1450
.80V

www.uspto.
APPLICATION FILING or GRP ART '
NUMBER I 371(c) DATE I UNIT I FIL FEE REC'D I ATTY.DOCKET.NO lTOT CLAIMSI IND CLA]MSI
08/601,268 01/31/1996 2836 771 NARO0227L 20 4
CONFIRMATION NO. 3176
22045 CORRECTED FILING RECEIPT

BROOKS KUSHMAN P.C. :

TR ToMN CENTER I

SOUTHFIELD, MI 48075
Date Mailed: 08/25/2011

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence conceming the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
submit a written request for a Filing Receipt Correction. Please provide a copy of this Filing Receipt with the
changes noted thereon. If you received a "Notice to File Missing Parts" for this application, please submit
any corrections to this Filing Receipt with your reply to the Notice. When the USPTO processes the reply
to the Notice, the USPTO will generate another Filing Receipt incorporating the requested corrections

Applicant(s)
. BYRON HOURMAND, HERSEY, Mi;

JOHN M. WASHELESKI, Cadillac, Mi;

STEPHEN R. W. COOPER, Fowlerville, Mi;

Power of Attorney: The patent practitioners associated with Customer Number 22045

Domestic Priority data as claimed by applicant

Foreign Applications (You may be eligible to benefit from the Patent Prosecution Highway program at the
USPTO. Please see http://www.uspto.gov for more information.)

If Required, Foreign Filing License Granted: 07/24/1996

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,

is US 08/601,268
Projected Publication Date: None, application is not eligible for pre-grant publication
Non-Publication Request: No

Early Publication Request: No
* SMALL ENTITY **
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Title

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT
Preliminary Class

307

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES -

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent” and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specuf ic
foreign countries to ensure that patent rights are not lost prematurely.

.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
" issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15
GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED?" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if.a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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P/N: 5,796,183 Atty Dkt No. NAR 0227 L

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
In re patent of:
BRYON HOURMAND, et al.
U.S. Patent No.: 5,796,183
Issue Date:  August 18, 1998
For: CAPACITIVE RESFONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.: NAR 0227 L

RENEWED REQUEST FOR "CERTIFICATE OF CORRECTION"

Attention Certificate of Correction Branch
Commissioner for Patents

U.S. Patent & Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is requested that a Certificate of Correction be issued for the above-identified

patent under the provisions of 37 C.F.R. § 1.323. The corrections noted are as follows:

The inventorship of this patent is amended to add the following

joint inventors:

John M. Washeleski, of Cadillac, Michigan; and

Stephen R. W. Cooper, of Fowlerville, Michigan

Enclosed herewith is a copy of the form for Certificate of Correction (PTO/SB/44)

together with a copy of the court order correcting inventorship from the United States District

v1©
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P/N: 5,796,183 Atty Dkt No. NAR 0227 L

Court, Western District of Michigan, as well as a Declaration, Statement of Patent Owner and
Declaration of Robert C.J. Tuttle. The amount of $100 pursuant to 37 C.F.R. § 1.20(a) has been
paid by electronic submission herewith. The Commissioner is hereby authorized to charge any

additional fees to our Deposit Account No. 02-3978.

Please contact the undersigned should you have any questions.

Respectfully submitted,
BRYON HOURMAND, et al.

By__ /John E. Nemazi/

John E. Nemazi

Reg. No. 30,876
Attorney/Agent for Applicant

Date: August 19, 2011

BROOKS KUSHMAN P.C.
1000 Town Center, 22™ Floor
Southfield, MI  48075-1238
Phone: (248) 358-4400

Fax: (248) 358-3351
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183 Page 1 of 1_
APPLICATION NO. : 601,268

ISSUE DATE : August 18, 1998

INVENTOR(S) : Byron Hourmand et al

ltis certified that an error appears or errors appear in the above-identified patent and that
said Letters Patent is hereby corrected as shown below:

The inventorship of this patent is amended to add the following joint inventors:
John M. Washeleski, of Cadillac, Michigan, and

Stephen R. W. Cooper, of Fowlerville, Michigan.

MAILING ADDRESS OF SENDER:

BROOKS KUSHMAN P.C.

1000 Town Center, 22™ Floor
Southfield, Michigan 48075-1238

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent & Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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DECLARATION FOR PATENT APPLICATION AND POWER OF ATTORNEY

Atty. Docket No. __NAR 0227 1,
First Named Inventor __ Byron Hourmand

I hereby declare that:
Each inventor's residence, mailing address, and citizenship are as stated below next to their name.

1 believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed
and for which a patent is sought on the invention entitled:

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT,

the specification of which:
[ 1 is attached hereto; or
[ X1 wasfiled on (MM/DD/YYYY) January 31, 1996 as U.S. Application Number or PCT International
Application Number 601,268 , and issued on (MM/DD/YYYY) _08/18/1998 as U.S. Patent
5,796,183.

T hereby state that I have reviewed and understand the contents of the above-identified specification, including the
claims, as amended by any amendment specifically referred to above.

1 acknowledge the duty to disclose information which is material to patentability as defined in 37 CF.R. § 1.56,
including for continuation-in-part applications, material information which became available between the filing date of the
prior application and the national or PCT international filing date of the continuation-in-part application.

Authorization to Permit Access to Application by Participating Offices

[ ] If checked, the undersigned hereby grants the USPTO authority to provide the European Patent Office (EPO), the
Japan Patent Office (JPO), the Korean Intellectual Property Office (KIPO), the World Intellectual Property Office (WIPO),
and any other intellectual property offices in which a foreign application claiming priority to the above-identified patent
application is filed access to the above-identified patent application. See 37 CFR 1.14(c) and (h). This box should not be
checked if the applicant does not wish the EPO, JPO, KIPO, WIPO, or other intellectual property office in which a foreign
application claiming priority to the above-identified patent application is filed to have access to the above-identified patent
application.

In accordance with 37 CFR 1.14(h)(3), access will be provided to a copy of the above-identified patent application
with respect to: 1) the above-identified patent application-as-filed; 2) any foreign application to which the above-identified
patent application claims priority under 35 U.S.C. 119(a)-(d) if a copy of the foreign application that satisfies the certified
copy requirement of 37 CFR 1.55 has been filed in the above-identified patent application; and 3) any U.S. application-as-
filed from which benefit is sought in the above-identified patent application.

In accordance with 37 CFR 1.14(c), access may be provided to information concerning the date of filing the
Authorization to Permit Access to Application by Participating Offices.

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f), or § 365(b) of any foreign application(s)
for patent, inventor's or plant breeder's rights certificate(s), or § 365(a) of any PCT international application which designated
at least one country other than the United States of America, listed below, and have also identified below, by checking the
box, any foreign application for patent, inventor's or plant breeder's rights certificate(s), or any PCT international application
having a filing date before that of the application on which priority is claimed.

Prior Foreign Application Country Foreign Priority Date Priority Not Certified Copy Attached?
Number(s) (MM/DD/YYYY) Claimed (Yes/No)
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Declaration for Patent Application (cont'd.) Atty. Docket No. _ NAR 0227 L

1 hereby claim the benefit under Title 35, United States Code, § 119(e) of any United States provisional
application(s) listed below.

Application Number(s) Filing Date (MM/DD/YYYY)

1 hereby claim the benefit under Title 35, United States Code, § 120 of any United States application(s) listed below.

Application Number(s) Filing Date (MM/DD/YYYY) Status: Patented, Pending, Abandoned

I hereby appoint the practitioners associated with Customer Number 02245 to prosecute this application and to
transact all business in the Patent and Trademark Office connected therewith, and direct that all correspondence be addressed
to that Customer Number. Telephone calls should be directed to (248) 358-4400.

02245

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on
information and belief are believed to be true; and further that these statements were made with the knowledge that willful
false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the
United States Code and that such willful false statements may jeopardize the validity of the application or any patent issued
thereon.

Full Name of Sole or First Inventor Bryon Hourmand

Inventor's signature Date 07 / /2011
Mailing address 1726 Creedside Lane, Vista, CA, 9208]1-4551
Residence Same as Mailing Address Citizenship __US

Full Name of Second Joint In’gutor-ﬁ John M. Washeleski

Inventor's signature (/ /7// %M‘—%g Date 07/ 2@ 2011
Mailing address 656 Holly Road, Cadillac, MI 49601

Residence Same as Mailing Address Citizenship ___US

Full Name of Third Joint Inventor Stephen R.W. Cooper
Inventor's signature $ 74//&5 7 ﬁ : K’/ ! 53772/}'/ ’ Date (ﬂ/ ! _pon

Mailing address __6599 W. Hogback Road, Fowlerville, MI 48835

Residence Same as Mailling Address Citizenship __US
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In re patent of:

BRYON HOURMAND, et al.

U.S. Patent No.: 5,796,183

Issue Date:  August 18, 1998

For: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.: NAR 0227 L

STATEMENT OF PATENT OWNER
PURSUANT TO 37 CFR §1.324(b)(3) IN SUPPORT OF
REQUEST FOR CERTIFICATE CORRECTING INVENTORSHIP

NORMAN A. RAUTIOLA states as follows:

1. I am the Chief Executive Officer of Nartron Corporation, 5000 North US-131,
Reed City, Michigan 49677, the assignee of the joint inventors of U.S. Patent No. 5,796,183,
issued August 18, 1998, for “CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING
CIRCUIT.”

2. I am also the Manager of UUSI, LLC, a Michigan limited liability company, the
assignee of U.S. Patent No. 5,796,183, as evidenced by the assignment recorded in the
Assignment Branch of the US PTO at Reel 23679, Frame 803, recorded December 22, 2009.

3. I agree, on behalf of both Nartron Corporation and UUSI, LLC, to the change of
inventorship of U.S. Patent No. 5,796,183, adding Stephen R. W. Cooper and John M.

Washeleski as joint inventors with Byron Hourmand.
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4, Through my review of Nartron Corporation documents, I became aware that the
inventorship of the ‘183 patent was in error and needed to be corrected. Subsequently, steps
were taken by me to seek correction of that error. Unfortunately, the refusal of the sole inventor,
Mr. Hourmand, to acknowledge the contributions of his fellow workers, Messrs. Cooper and
Washaleski, as coinventors of the ‘183 patent made it necessary for suit to be filed against Mr.
Hourmand seeking correction of inventorship. Specifically, I authorized the filing of the civil
action styled Nartron Corp., et al v. Byron Hourmand, Civil Action No. 1:10-DV-691-RHB,
United States District Court for the Western District of Michigan (“the Michigan litigation™), for
the purpose of obtaining an order under 35 U.S.C. §256,92, for the Director of Patents and
Trademarks to issue a certificate of correction of inventorship. That civil action resulted in a
Consent Judgment with an accordant order.

5. Following resolution of the Michigan ligitation, 1 again authorized counsel for
Nartron Corporation and UUSI, LLC to request Byron Hourmand to execute an inventor’s oath
with his two coinventors, and again Mr. Hourmand refused to do so.

6. Issuance of a certificate of correction of U.S. Patent No. 5,796,183 naming Mr.
Byron Hourmand, Stephen R. W. Cooper and John M. Washeleski as joint inventors is necessary
to preserve the rights of Nartron Corporation and UUSI, LLC and to prevent irreparable damage.

A issuance of a Certificate of Correction correcting inventorship is thus respectfully requested.

DECLARATION PURSUANT TO 35 C.F.R. §1.68

Norman A. Rautiola, having been warned that willful false statements and the like
are punishable by fine or imprisonment or both (18 U.S.C. §1001) and may
jeopardize the validity of any application or the patent issuing thereon, states that
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all statements made above on knowledge are true and all statements made on
information and belief are believed to be true.

ALW A el

NORMAN A. RAU OLA
Chief Executive Officer
Nartron Corporation

e’/
Dated: Y)' /,/ z M ;? :t é ;
NORMAN A. RAUTIOLA

Manager — UUSI, LL.C

Dated:ﬁ— //' Zﬂ//
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In re patent of:

BRYON HOURMAND, et al.

U.S. Patent No.: 5,796,183

Issue Date:  August 18, 1998

For: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.:  NAR 0227L

DECLARATION OF ROBERT C. J. TUTTLE

ROBERT C. J. TUTTLE makes the following declaration on personal knowledge,
except where indicated to be upon information and belief, and states as follows:

1. I am a member in good standing of the State Bar of Michigan (P25222), and a
registered patent attorney (Reg. No. 27,962).

2. The purpose of this declaration is to present facts pertinent to Byron Hourmand’s
refusal to sign an inventor’s oath in relation to the request for a certificate of correction of the
inventorship of U.S. Patent No. 5,796,183 (“the ‘183 patent™).

3. The request for a certificate of correction, e-filed on September 14, 2010 as Appl.
No. 08601268, is based on the Consent Judgment approved by the Court and entered in the case
styled Nartron Corp., et al v. Byron Hourmand, Civil Action No. 1:10-DV-691-RHB, United
States District Court for the Western District of Michigan (“the Civil Action”). A copy of the

Consent Judgment is at Exhibit A.
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4, Byron Hourmand was represented in the matter by Michael Fabiano, Esq. of
Mazzerlla Caldarelli LLP, of San Diego, CA. Mr. Fabiano’s e-mail forwarding Mr. Hourmand’s
approval of the Consent Judgment is attached at Exhibit B.

5. The Complaint in the Civil Action sets forth in factual detail (with
contemporancous documents as exhibits) the inventive contributions of John M. Washeleski and
Stephen R. W. Cooper, Ph.D., as joint inventors of claims 20, 21 and 27 of the ‘183 patent. See
Exhibit A, 95.

6. Mr. Hourmand, in consultation with his counsel, Mr. Fabiano, agreed to the
Consent Judgment, including the order in paragraph C. that the Director of Patents and
Trademarks issue a certificate of correction, pursuant to 35 U.S.C. §256, 2.

7. On March 14, 2011, Petitions Examiner Thurman Page refused the request for a
certificate of correction on the ground that the request did not include a declaration signed by all
joint inventors. See Exhibit C.

8. Many attempts were made to reach Mr. Page by telephone after March 14, 2011,
but calls were not returned.'

9. After being unable to reach Mr. Page for the next three months, we sought to
obtain an inventors’ oath signed by all three joint inventors of the ‘183 patent.

10. On June 21, 2011, I both called and e-mailed Mr. Fabiano to request that Mr.

Hourmand sign an inventor’s oath. See e-mail thread of Exhibit D, p. 2.

' 1 was informed by Ms. Sarah Svenson of the Petitions Office on July 21, 2011 that Mr. Page
was on leave, and that is why he did not return calls.
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11.  Iexchanged several e-mails with Mr. Fabiano on the status of this matter between
June 21,2011 and July 8, 261 1. Exhibit D.

12, After hearing nothing from Mr. Fabiano, on July 14, 2011, I called him to inquire
on the status of Mr. Hourmand’s signature of the inventors’ oath. He told me: “I no longer
represent him. I don’t know if anyone else represents him.”

13. T have since learned that Mr. Hourmand sent a letter to the US PTO on July 8,
2011, in which he recants on the stipulated facts in the Consent Judgment. Exhibit E.

14, In these circumstances, namely, Mr. Hourmand’s (i) dismissal of his counsel and
(ii) recanting on stipulated facts in the Consent Judgment, it is submitted that the requirements of
35 C.F.R. §1.48(a)(3) (inventor oath for certificate of correction) and 35 C.F.R. §1.47(a)

(diligent effort to obtain signature of recalcitrant joint inventor on oath), have been met.

DECLARATION PURSUANT TO 35 C.F.R. §1.68

Robert C. J. Tuttle, having been warned that willful false statements and the like
are punishable by fine or imprisonment or both (18 U.S.C. 1001) and may
jeopardize the validity of any application or the patent issuing thereon, states that
all statements made above on knowledge are true and all statements made on
information and belief are believed to be true.

/D € 13U

ROBERT C. J. TUTTLE

Dated: NMSSN UL {2 l 281
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 1 of 4 Page ID#145

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF MICHIGAN

NARTRON CORPORATION )
and UUSL LLC, )
Plaintiffs, )

) Civil Action No. 1:10-CV-691
V. )

) Honorable Robert Holmes Bell
)

BYRON HOURMAND, ) United States District Judge

)
Defendant, )
)

CONSENT GMENT
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 2 of 4 Page ID#146

The parties hereto consent to the entry of a judgment, on the terms stated below,
based on the following stipulation.

STIPULATION

1. Plaintiff Nartron Corporation was the owner at issuance of U.S. Patent No..
5,796,183, (“the ‘183 patent”), by assignment from defendant Byron Hourmand for good and
valuable consideration.

2. Nartron has since assigned the ‘183 patent to plaintiff UUSI, LLC.

3. The ‘183 patent at issuance named Byron Hourmand as sole inventor,

4. The ‘183 patent at issuance erroneously omitted John M. Washeleski, of
Cadillac, Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors.

5. John M. Washeleski and Stephen R. W. Cooper are joint inventors of the
matter of independent claims 20, 21 and 27 (and claims dependent therefrom) of the ‘183 patent, as
proved by the pleaded matter in the Complaint, including exhibits thereto.

6. John M. Washeleski and Stephen R. W. Cooper have stated that they are joint
inventors and their omission was without deceptive intention. (Complaint Exhibits J and K.)

7. John M. Washeleski and Stephen R. W, Cooper have assigned their interests
as inventors of the ‘183 patent to plaintiff Nartron Corporation. (Complaint Exhibits H and L)

8. Byron Hourmand agrees the error in omitting John M. Washeleski and
Stephen R. W. Cooper as joint inventors of the ‘183 patent was without deceptive intention.

9. Each party has read this agreement and had the assistance of counsel.
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 3 of 4 Page ID#147

GMENT

A. The Court has jurisdiction over the subject matter of and the parties to this
action.

B. John M. Washeleski and Stephen R, W. Cooper were erroneously omitted as
joint inventors of U.S. Patent No. 5,796,183, (“the ‘183 patent”), and such error occurred without
deceptive intention.

C. Under authority of 35 U.S.C. §256,92, the Court orders the Director of Patents
and Trademarks to issue a certificate of correction adding John M. Washeleski, of Cadillac,
Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors of U.S. Patent
No. 5,796,183.

D. Byron Hourmand, as assignor of the ‘183 patent for good and valuable
consideration, is subject to the patent law doctrine of assignor estoppel from contesting the
ownership, validity and enforceability of the ‘183 patent.

E. Defendant Byron Hourmand is therefore enjoined from contesting the
ownership, validity or enforceability of U.S. Patent 5,796,183, along with persons in active concert

or participation with Byron Hourmand, who receive actual notice by personal service or otherwise.

F The parties shall bear their own attorney fees and costs.
IT IS SO ORDERED.
Dated: September 8, 2010 /s/ Robert Holmes Bell

HONORABLE ROBERT HOLMES BELL
United States District Judge
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AGREED:

NARTRON CORPORATION

”

/

By: Norman A. Rautiola

Byron Hourmand ;;;;

P

. ] DEXT . #/k/a Bahram Hourmand
s /2;15:5 a/k/a Joseph Oliver deMontfort
Date: August 26, 2010 pwe:  8/1%/ 2010
UUSI, LLC

Norman AY Rautiola

Its: é5f§'

Date: August 26, 2010

3-
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From: "Michael Fabiano" <mfabiano@mazzcal.com>

To: "Robert Tuttle" <RTUTTLE@brookskushman.com>
Date: 8/24/2010 2:14 PM
Subject: Nartron v. Hourmand

Attachments: Hourmand sig page.pdf
Mr. Tuttle,

Attached is Mr. Hourmand's executed signature page. Please return your
client's signature page to me via e-mail or fax.

Thanks,

Michael D. Fabiano
Mazzarella Caldarelli LLP
550 West C Street, Suite 700
San Diego, California 92101
1-619-238-4900

mfabiano@mazzcal.com

This e-mail communication contains CONFIDENTIAL INFORMATION THAT ALSO
MAY BE LEGALLY PRIVILEGED and that is intended only for the use of the
intended recipient(s). If you are not an intended recipient of this

communication, you are hereby notified that any use, dissemination,

distribution, downloading or copying of this communication is strictly

prohibited. If you have received this communication in error, please

notify us immediately by e-mail, or by telephone at 1-619-238-4900, and

delete this communication and destroy all copies. Thank you for your

cooperation.
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AGREED:

NARTRON CORPORATION

T (D
By: Byron Hourmand "’
Its: . a/k/a Bahram Hourmand

a/k/a Joseph Oliver deMontfort

Date: Date: 3//_ q/ 2010
UUsI, LLC
By:
Its:
Date:
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"UNITED STA.-L S PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

BROOKS KUSHMAN P.C.

1000 TOWN CENTER
TWENTY-SECOND FLOOR "MAILED
SOUTHFIELD, MI 48075

MAR 14 2011

OFFICE OF PETITIONS

In re Patent No. 5,796,183
Issue Date: August 18, 1998 :
Application No. 08/601,268 : ON PETITION
Filed: January 31, 1996 :
Attorney Docket No.

This is a decision on the petition filed September 14, 2010 under 37 CFR 1.323, which is being
treated as a request under 37 CFR 1.324 to correct the name of the inventors by way of a
Certificate of Correction. ’

The request is DISMISSED.

. Petitioner request that the inventorship of this application be amended by the addition of JOHN

M. WASHELESKI of Cadillac, Michigan, and STEPHEN R. W. COOPER, of Fowlerville,
Michigan, based on the Consent Judgment dated September 8 2010 UNDER 35 USC 256.

The petition is dismissed for failure to submit an oath or declaration signed by all the inventors.
See 37 CFR 1.63. :

Telephone inquiries concerning this decision may be directed to the undersigned at (571) 272-
0602. Inquiries regarding the issuance of a certificate of correction should be directed to the

" Certificate of Correction Branch at (571) 272-4200.

A o\

Thurman K. Pa;
Petitions Examiner
Office of Petitions

Exhibit C
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Robert C. Tuttle

From: Robert C. Tuttle

Sent: Friday, July 08, 2011 10:15 AM

To: hhuber@nartron.com

Subject: FW: Correcting the Inventorship of the Hourmand '183 Patent

‘From: mfabiano@mazzcal.com [mailto:mfabiano@mazzcal.com]
Sent: Friday, July 08, 2011 10:14 AM

To: Robert C. Tuttle

Subject: Re: Correcting the Inventorship of the Hourmand '183 Patent

‘ No. I'll check with him,

Michael D. Fabiano
- mfabiano(@mazzcal.com
Sent from my BlackBerry

 From: "Robert C. Tuttle" <rtutle@brookskushman.com>
Date: Fri, 8 Jul 2011 12:48:43 +0000
To: Michael Fabiano<mfabiano@mazzcal.com>

- Subject: RE: Correcting the Inventorship of the Hourmand '183 Patent - » |

Hello Michael,
‘Any update on Mr. Hourmand's approval of the declaration?-

Bab Tuttle

From: Michael Fabiano [mailto:mfabiano@mazzcal.com]

Sent: Monday, June 27, 2011 2:06 PM

To: Robert C. Tuttle )

Subject: RE: Correcting the Inventorship of the Hourmand ‘183 Patent

Hi Bob, .

I received yo‘uf ‘message below and your voice-mail message today. Your documents have been forwarded to

Mr. Hourmand. - I’ll be in touch after he responds.
Thanks,

Michael D. Fabiano
Mazzarella Caldarelli LLP
550 West C Street, Suite 700
San Diego, California 92101
1-619-238-4900

mfabiano@mazzcal.com
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This e-mail communication contains CONFIDENTIAL INFORMATION THAT ALSO MAY BE LEGALLY PRIVILEGED and that is intended only for the
use of the intended recipient(s). If you are not an intended recipient of this communication, you are hereby notified that any use, dissemination,
distribution, downloading or copying of this communication is strictly prohibited. If you have received this communication in error, please notify us
immediately by e-mail, or by telephone at 1-619-238-4900, and delete this communication and destroy all copies. Thank you for your cooperation.

From: Robert C. Tuttle {mailto:rtuttle@brookskushman.com]
Sent: Tuesday, June 21, 2011 12:59 PM

To: Michael Fabiano

Subject: Correcting the Inventorship of the Hourmand '183 Patent

Hello Mike,
This e-mail is sent in follow-up to the voice mail message left with your office today.

As you may recall, you represented Byron Hourmand in a suit brought in the Western District of Michigan under 35 USC
Sec. 256, para. 2 to amend the inventorship of the Hourmand ‘183 patent.

We worked out a Consent Judgment directing the Director of the US PTO to issue a certificate of correction.

Unfortunately, the bureaucratic jungle of the PTO has delayed the issuance-of the certificate of correction on the
demand that the request include a declaration executed by all inventors. See attached denial of petition.

For this reason, | would kindly ask ;/ourvcooperation in seculring Mr. Hourmand's signature on the attached declaration.
Another copy of the Consent Judgmeﬁt is also attached for convenience of reference.

Thank you for ybuf codpe_r.ati;)n.. P!easé céll or e~méil With_ any qqestions or coﬁlmeﬁt.;;_.
| Bob Tuttle- | | | | |

" 248-226-2731

No virus found in this message.
Checked by AVG - www.avg.com
_ Version: 10.0.1382 / Virus Database: 1513/3717 - Release Date: 06/21/11
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Thurman K. Page

Petitions Examiner

Office of Petitions

United States Patent and Trademark Office
P.0.BOX 1450

Alexandria, VA 22313-1450

In re Patent No.: 5,796,183
Issue Date: August 18, 1998
Application No.: 08/601,268
Filed: January 31, 1996

Date of this letter: July, 8, 2011

Dear Thurman K. Page:

1726 Creekside Ln,
Vista, CA 92081

RECEIVED

JUL 112011
OFFICE OF PETITIONS

I received an email from Robert C. Tuttle, one of Nartron Corporation’s attorneys, asking me to sign
(under oath ) a Declaration for Patent Application and Power of Attorney, to include John M. Washeleski
and Stephen R. W. Cooper. | CANNOT do that since that would be a false statement. | was the sole
inventor on patent 5,796,183 and adding Washeleski and Cooper to the patent as co-inventors would be
a lie. I signed the Consent form because Nartron’s attorneys had been threatening me by lawsuit and
thousands of dollars in attorney fees. | had no money to fight them and ! signed the consent to get
them off my back since they had been harassing me since December of 2008. Now, | am getting this
Declaration form, and | am being asked to sign under oath and if a false statement is made, it is

punishable by prison and fines. I simply cannot sign, both morally and legally.

If you have any questions, please let me know.
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Byron Hourmand
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Electronic Patent Application Fee Transmittal

Application Number:

08601268

Filing Date:

31-Jan-1996

Title of Invention:

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

First Named Inventor/Applicant Name:

BYRON HOURMAND

Filer:

John E. Nemazi/Carolyn Bielaniec

Attorney Docket Number:

NAR0227L

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Certificate of correction

1811 1 100 100

Extension-of-Time:
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Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

100
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Electronic Acknowledgement Receipt

EFS ID: 10771652
Application Number: 08601268
International Application Number:
Confirmation Number: 3176
Title of Invention: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT
First Named Inventor/Applicant Name: BYRON HOURMAND
Customer Number: 22045
Filer: John E. Nemazi/Carolyn Bielaniec
Filer Authorized By: John E. Nemazi
Attorney Docket Number: NAR0227L
Receipt Date: 19-AUG-2011
Filing Date: 31-JAN-1996
Time Stamp: 13:29:09
Application Type: Utility under 35 USC 111(a)
Payment information:
Submitted with Payment yes
Payment Type Deposit Account
Payment was successfully received in RAM $100
RAM confirmation Number 11612
Deposit Account 023978
Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

130




File Listing:

Document .. . File Size(Bytes)/ Multi Pages
Document Description File Name . . .
Number Message Digest | Part/.zip| (ifappl.)
R t_Certificate_C ti 619744
1 Request for Certificate of Correction equest_Lertl u:jaf e_torrection no 21
.p b3cccf21b739d1602fe5(7707ff3c30885ch2)
4a9
Warnings:
Information:
30254
2 Fee Worksheet (SB06) fee-info.pdf no 2
160b359bcab26adad4105e8ad0635ee998|
e7a437
Warnings:
Information:
Total Files Size (in bytes):l 649998

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

If a new international application is being filed and the international application includes the necessary components for
an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PKTENT AND TRADEMARK OFFICE

. Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www.uspto.gov

BROOKS KUSHMAN P.C.

1000 TOWN CENTER
TWENTY-SECOND FLOOR
SOUTHFIELD, MI 48075 MAILED
MAR 14 2011
In re Patent No. 5,796,183 : OFFICE OF PETITIONS
Issue Date: August 18, 1998 :
Application No. 08/601,268 : NOTICE

Filed: January 31, 1996

This is a notice regarding your request for acceptance of a fee deficiency submission under 37
CFR 1.28.

The Office no longer investigates or rejects original or reissue applications under 37 CFR 1.56.
1098 Off. Gaz. Pat. Office 502 (January 3, 1989). Therefore, nothing in this Notice is intended
to imply that an investigation was done.

Your fee deficiency submission under 37 CFR 1.28 is hereby ACCEPTED.

This application is no longer entitled to small entity status. Accordingly, all future fees paid in
this application must be paid at the large entity rate.

Inquiries related to this communication should be directed to the undersigned at (571) 272-0602.

e e

Thurman K. Page
Petitions Examiner
Office of Petitions
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"UNITED STAIIILS PATENT AND TRADEMARK OFFICE

Commissioner for Patents

United States Patent and Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

www .uspto.gov

BROOKS KUSHMAN P.C.

1000 TOWN CENTER
TWENTY-SECOND FLOOR "MAILED
SOUTHFIELD, MI 48075

MAR 14 2011

OFFICE OF PETITIONS

In re Patent No. 5,796,183
Issue Date: August 18, 1998 :
Application No. 08/601,268 : ON PETITION
Filed: January 31, 1996 :
Attorney Docket No.

This is a decision on the petition filed September 14, 2010 under 37 CFR 1.323, which is being
treated as a request under 37 CFR 1.324 to correct the name of the inventors by way of a
Certificate of Correction. '

The request is DISMISSED.

Petitioner request that the inventorship of this application be amended by the addition of JOHN
M. WASHELESKI of Cadillac, Michigan, and STEPHEN R. W. COOPER, of Fowlerville,
Michigan, based on the Consent Judgment dated September 8 2010 UNDER 35 USC 256.

The petition is dismissed for failure to submit an oath or declaration signed by all the inventors.
See 37 CFR 1.63. ‘

Telephone inquiries concerning this decision may be directed to the undersigned at (571) 272-
0602. Inquiries regarding the issuance of a certificate of correction should be directed to the

" Certificate of Correction Branch at (571) 272-4200. '

o lar
Thurman K. Pa
Petitions Examiner
Office of Petitions
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent of:

BRYON HOURMAND, et al.

U.S. Patent No.: 5,796,183

Issue Date:  August 18, 1998

For:  CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.:  NAR 0227 L

REQUEST FOR "CERTIFICATE OF CORRECTION"

Attention Certificate of Correction Branch
Commissioner for Patents

U.S. Patent & Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is requested that a Certificate of Correction be issued for the above-
identified patent under the provisions of 37 C.F.R. § 1.324, 35 U.S.C. 256 and the attached

Court Order. The corrections noted are as follows:

The inventorship of this patent is amended to add the following

joint inventors:

John M. Washeleski, of Cadillac, Michigan; and

Stephen R. W. Cooper, of Fowlerville, Michigan
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P/N: 5,796,183 Atty Dkt No. NAR 0227 L

Enclosed herewith is a copy of the form for Certificate of Correction
(PTO/SB/44) together with a copy of the court order correcting inventorship. The
Commissioner is hereby authorized to charge any additional fees to our Deposit Account No.
02-3978.

Respectfully submitted,
BRYON HOURMAND, et al.

By__ /John E. Nemazi/
John E. Nemazi
Reg. No. 30,876
Attorney/Agent for Applicant

Date: December 8, 2010

BROOKS KUSHMAN P.C.
1000 Town Center, 22™ Floor
Southfield, MI 48075-1238
Phone: (248) 358-4400

Fax: (248) 358-3351
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 1 5,796,183 Page 1 of 1
APPLICATION NO. : 601,268

ISSUE DATE : August 18, 1998

INVENTOR(S) : Byron Hourmand et al

Itis certified that an error appears or errors appear in the above-identified patent and that
said Letters Patent is hereby corrected as shown below:

The inventorship of this patent is amended to add the following joint inventors:
John M. Washeleski, of Cadillac, Michigan, and

Stephen R. W. Cooper, of Fowlerville, Michigan.

MAILING ADDRESS OF SENDER:

BROOKS KUSHMAN P.C.

1000 Town Center, 22™ Floor
Southfield, Michigan 48075-1238

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent & Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 1 of 4 Page ID#145

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF MICHIGAN

NARTRON CORPORATION )
and UUSL, LLC, )
Plaintiffs, )

) Civil Action No. 1:10-CV-691
v. )

) Honorable Robert Holmes Bell
)

BYRON HOURMAND, ) United States District Judge

)
Defendant. )
)

CONSENT JUDGMENT
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 2 of 4 Page ID#146

The parties hereto consent to the entry of a judgment, on the terms stated below,
based on the following stipulation.

STIPULATION

1. Plaintiff Nartron Corporation was the owner at issuance of U.S. Patent No.
5,796,183, (“the ‘183 patent”), by assignment from defendant Byron Hourmand for good and
valuable consideration.

2. Nartron has since assigned the ‘183 patent to plaintiff UUSI, LLC.

3. The ‘183 patent at issuance named Byron Hourmand as sole inventor.

4. The ‘183 patent at issuance erroneously omitted John M. Washeleski, of
Cadillac, Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors.

S. John M. Washeleski and Stephen R. W. Cooper are joint inventors of the
matter of independent claims 20, 21 and 27 (and claims dependent therefrom) of the ‘183 patent, as
proved by the pleaded matter in the Complaint, including exhibits thereto.

6. John M. Washeleski and Stephen R. W. Cooper have stated that they are joint
inventors and their omission was without deceptive intention. (Complaint Exhibits J and K.)

7. John M. Washeleski and Stephen R. W. Cooper have assigned their interests
as inventors of the ‘183 patent to plaintiff Nartron Corporation. (Complaint Exhibits H and I.)

8. Byron Hourmand agrees the error in omitting John M. Washeleski and
Stephen R. W. Cooper as joint inventors of the ‘183 patent was without deceptive intention.

9. Each party has read this agreement and had the assistance of counsel.
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 3 of 4 Page ID#147

UDGMENT

A. The Court has jurisdiction over the subject matter of and the parties to this
action.

B. John M. Washeleski and Stephen R. W. Cooper were erroneously omitted as
joint inventors of U.S. Patent No. 5,796,183, (“the ‘183 patent”), and such error occurred without
deceptive intention.

C. Under authority of 35 U.S.C. §256,2, the Court orders the Director of Patents
and Trademarks to issue a certificate of correction adding John M. Washeleski, of Cadillac,
Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors of U.S. Patent
No. 5,796,183.

D. Byron Hourmand, as assignor of the ‘183 patent for good and valuable
consideration, is subject to the patent law doctrine of assignor estoppel from contesting the
ownership, validity and enforceability of the ‘183 patent.

E. Defendant Byron Hourmand is therefore enjoined from contesting the
ownership, validity or enforceability of U.S. Patent 5,796,183, along with persons in active concert

or participation with Byron Hourmand, who receive actual notice by personal service or otherwise.

F. The parties shall bear their own attorney fees and costs.
IT IS SO ORDERED.
Dated: September 8, 2010 /s/ Robert Holmes Bell

HONORABLE ROBERT HOLMES BELL
United States District Judge
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AGREED:

NARTRON CORPORATION

4
Byron Hourmand ;

By: Norman A. Rautiola

/
. 7 5| DENT _ a/k/a Bahram Hourmand
ks / ’(g a/k/a Joseph Oliver deMontfort
Date: August 26, 2010 pae:  8/19/ 2010
UUSI, LLC

Norman AY Rautiola

Its: @ﬁ .

Date: august 26, 2010

3-
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Electronic Acknowledgement Receipt

EFS ID: 8968964
Application Number: 08601268
International Application Number:
Confirmation Number: 3176

Title of Invention:

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

First Named Inventor/Applicant Name:

BYRON HOURMAND

Customer Number:

22045

Filer:

John E. Nemazi/Maryann Kostiuk

Filer Authorized By:

John E. Nemazi

Attorney Docket Number: NAR0227L
Receipt Date: 06-DEC-2010
Filing Date: 31-JAN-1996
Time Stamp: 12:58:28

Application Type:

Utility under 35 USC 111(a)
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Total Files Size (in bytes):‘ 234467

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
08/601,268 01/31/1996 BYRON HOURMAND NARO1-P-310
CONFIRMATION NO. 3176
PRICE HENEVELD COOPER POWER OF ATTORNEY NOTICE
DEWITT & LITTON
695 KENMOOR DRIVE SE R AL
P O BOX 2567 000000044 7/8328

GRAND RAPIDS, MI 49501
Date Mailed: 12/02/2010

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/24/2010.

+ The Power of Attorney to you in this application has been revoked by the assignee who has intervened as
provided by 37 CFR 3.71. Future correspondence will be mailed to the new address of record(37 CFR 1.33).

/sharris/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: COMMISSIONER FOR PATENTS
PQ. Box 1450

Alexandria, Virginia 22313-1450

| APPLICATION NUMBER | FILING OR 371(C) DATE | FIRST NAMED APPLICANT | ATTY. DOCKET NO./TITLE |
08/601,268 01/31/1996 BYRON HOURMAND NARO227L
CONFIRMATION NO. 3176
22045 POA ACCEPTANCE LETTER
BROOKS KUSHMAN P.C.
1000 TOWN CENTER

TWENTY-SECOND FLOOR
SOUTHFIELD, MI 48075

A

Date Mailed: 12/02/2010

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 11/24/2010.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the

above address as provided by 37 CFR 1.33.

/sharris/

Office of Data Management, Application Assistance Unit (571) 272-4000, or (571) 272-4200, or 1-888-786-0101

page 1 of 1
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
U.S. Patent No.: 5,796,183
Issue Date:  Aug. 18, 1998
For: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.:  NAR 0227L

STATEMENT UNDER 37 C.F.R. § 3.73(b)
ESTABLISHING RIGHT OF ASSIGNEE TO TAKE ACTION

Commissioner for Patents

U.S. Patent & Trademark Office
P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

UUSI, LLC, a corporation having its principal offices at 5000 North U.S.
Highway 131 Reed City, Michigan 49677, is the assignee of the entire right, title and interest
in the above-identified application, U.S. Patent No. 5,796,183, by virtue of an assignment
from Nartron Corporation to UUSI, LLC thereof dated December 17, 2009. The assignment
was recorded in the U.S. Patent and Trademark Office on, December 22, 2009 at Reel
023679, Frames 0803.

By virtue of an assignment from Byron Hourmand to Nartron Corporation
thereof dated January 31, 1996. The assignment was recorded in the U.S. Patent and
Trademark Office on, February 4, 1997 at Reel 008443, Frames 0749.

By virtue of an assignment from Byron Hourmand to Nartron Corporation
thercof dated January 31, 1996. The assignment was recorded in the U.S. Patent and
Trademark Office on, January 31, 1996 at Reel 008254, Frames 0496.

146



U.S. Patent No. 5,796,183 Atty Dkt No. NAR 0227 L

The undersigned (whose title is supplied below) is empowered to act on behalf
of UUSI, LLC.

Respectfully submitted,
UUSL LLC.

By_/John E. Nemazi/
John E. Nemazi
Reg. No. 30,876
Attorney for Applicant

Date: November 23,2010

BROOKS KUSHMAN P.C.
1000 Town Center, 22nd Floor
Southfield, MI 48075-1238
Phone: 248-358-4400

Fax: 248-358-3351
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.

149




.

Name/Number: 5796183

¢ Start Date: Any Date

kY ing Date
¢~ 11/05/2010 >
: 02

02/27/2006
01/14/2002
01/29/1999

Sequence Num.
00000023
00008668
00000010
00000123
00000380

k3
i
e

R

AM

Fee History
Query

venue Accounting and Management

Fee Type

(LSS (SR L

Fee Code

0 [—
th |
th \o
w N

[~
LA
[
¥

B

o
™~
th

Total Records Found: 5
End Date: Any Date

Fee Amount
$3,385.00
$2,055.00
$1,150.00

$880.00
$100.00

Mailroom Date
11/04/2010
02/18/2010
02/21/2006
11/02/2001
01/25/1999

Payment Method
cC

DA 032641

CK

CK

CK

¢

150



INITLG{L SCREENING OF INCOMING PAPERS QCKLIST

Reviewer: .- . Date: “ L(V!'D _: *
APPLICATION'NO. ) O? !(DO l%g
1. PETITIDN TYPE,_ . " COBE PETITION TYPE CODE
Bl3_7(a) Petition-— 501 . BOR;BE Petition {small to large}— 321
o o R28¢ Petition {large to small}l— 320
~ R137(a) Petition — 509 R47 Petition— : - 313
(Issue Fee/Dwgs) . R53 Petition(Lost App., posteard
R137(b) Petition- 502 rec., inc. by ref., conversions,
R137(b} Petition {IFEE/DWG)—— 510 misnurn/mislabel.-dwgs 408
o ' R10(d) Exp. Mail FD {USPS)——411
R53(e) Filing Date— 412 R10(c/e) Exp. Mail FD———— 416
" R137(f) Petition——— 536 - R53 Pet. conv. to/from prov.— 527 |
) R183 Pet. (waive R67 sup. dec.})- 516 ____R78(a){3)/(6)Petition— 535 °
R1B2 Petition—(inv. name ¢hg., order R55(c) Petition 535 .
of inv., atty/assig. name chg., dup. " R55(a) Petition- — =~ 507 °
let.pat.) — 519 R183 Petition .
R182 Petition — (omit.items (corr.data B5b/pat)}——— 538
w/posteard) - 520 . N ; :
R183{susp./walve ex. ruls, R59}-503 ' R314 Petition ! <508
_R378(b/e) Petition———— 532 Pet. W/D"Abn : 525
- R378(c) Petition— . 533 R705(b) PTA-Bef iss———————-550
" R377 Petition—— £ 521 “R705(d) PTA-Aft iss———————551
. R3:81(b) Petition——————" 523 R705(c) Reinstate red. term.=—552"
R181 Petition (rev. non-exam)—- 515 . R701 PTE 553
R181 Petition (rev.exam)] — 504 Other
2. LIST PAPERS FILED WITH PETITIONS
" PreAmdt/Amdt ©_CPA Associate POA
Filing Fees . . _RCE . Terminal Disclaimer -
- Reply/Arguments - IDS ' Change of Address
_ Election - 129(a) Submsn : Revocation/PDA
Notice of Appeal - Issue Fee- : Priority Documents
- Brief (3) . Drawings - ) Request Cof C
> Reply.Brief - ] Oath/Decl & PQA- "._Rule 312 Amdt
Declaration R132 . - Ext Time {___) Staternent 3.73b

————

Other-Papers_ .

if so, send paper and/or file to appropriate locatiorn (Note: rémove any flag set first):

a.
-b.
c:
d.

"4, Other:

_ 3. Is paper a pétition to withdraw holding of abandonment: | yes_ no

Nonreceipt of action’ from TC or assertion that reply was timely filed:
Send paper to TC ' . .
Nonreceipt of Missing Parts Notice of assertion that reply was timely filed:
Send paper to -OIRE - -CP2-5B26- - ATTN: Doshie Day
Assertion of timely payment of issue fee and/or submission of drawings:
Send petition to Office of Publications: ATTN: Tom Hawkins '
Other_~ -

~

A

If not handled it Office of Petitions, send paper to-appropriate location.

5. Is petition accompanied by sssignment papers, fee address, or other pépey which needs to be
sent to another location? ___ yes no - If so, make copy of assignment papers, fee address,
. of other paper; mail ofiginal to proper "loc ation znd place copy in filz with an indication that the '

A ®
cral e e A atmmmmant Drammhe LAnimtamonmn

151



NOU-B4-2010 1@1352 FROM 2166214072 TO 157127365600 P.o1

IN THE UNITED STATES PATENT AND TRADEMAkK OFFICE
in Re PatentNo.: 5,796,183 Date: August 18, 1998 REQE'VED
Application No.: 08/601,268 Filing Date: January 31, 1996 NOv.08:2010

Title: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT  QFFICE OF PETITIONS

Docket No.: 16-814

CERTIFICATE OF FACSIMILE

I hereby certify that this paper is being faxed today to the Maintenance
Fec Branch, 2051 Jamieson Ave., Suite 300, VA 22314

Lled 1O

Carrie A, Lewis

11/85/2818 DALLEN  80@A@A20 5795183

Director of the U.S. Patent and Trademark Office 61 FC:15%9 3385.09 0P
Attn: Maintenance Fees *
2051 Jamieson Avenue, Suite 300

Alexandria, VA 22314

571-273-6500

NOTIFICATION UNDER 37 CFR 1.27(g) OF ERROR IN PAYMENT OF SMALL ENTITY FEE
FOR U.S. PAT. NO. 5,796,183
Dear Sir or Madam:

U.S. Patent No. 5,796,183 (hereinafter “the ‘183 patent”) issued on August 18, 1998.
The assignee of record of the 183 patent is UUSI, LLC. (hereinafter ;‘UUSI").

At the time the ‘183 patent was filed and through the time of iésuance of the 183 patent,
Nartron Corporation, a predecessor in interest to UUSI was a small entity, as the total number of
employees, including all affiliates, subsidiaries and related oompanieé under the control of
Nartron was less than 500 employees. Thus, small entity status was claimed upon filing of the
application that matured into the ‘183 patent and all Patent Office fees associated with the
prosecution of the ‘183 patent were properly paid under small entity status.

As explained on the accompanying Verified Statement under 37 CFR 1.28(c), due to

licensing of the “183 patent to an entity not entitied to small entity status under 37 CFR 1.27 the
1of2

PAGE 1/9* RCVD AT 11/4/2010 11:23:38 AM [Eastern Daylight Time] * SVR:USPTO-EFXRF-5132* DNIS:2736500* CSID:2166214072 * DURATION (mm-ss):0146
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NOU-04-2010 1B8: 35, FROM 2166214872 TO 15712736580 P.B2

second (8" year) and third (12" year) maintenance fees were errone;:usly paid as a small entity
and should have been paid as a large entity. v

The total deﬁciency of $3385.00 (enclosed herewith) represents the amount of fees due
to the erroneoué payment. As show on the accompanying Verified Statement, this deficiency
represents the 8 year maintenance fee under the now current fee schedule as a large entity,
namely, $2480:00, Ieéé the amount actually paid as a small entity, namely, $1150.00, in addition
to the amount for a 12 year maintenance fee under the now current fee schedule as a large
entity, namely, $41 10,:|ess the amount actually paid as a small entity, namely, $2055.
Accordingly, authorization to charge a credit card in the amount of $3385 is enclosed herewith.
Please charge any additional fees or credit any overpayments to deposit account number 20-
0090.

If any fees additional fees are determined to be due in connection with filing this
document or ahy other document required to be filed during the remaining term of the ‘183
patent, the Commissiéner is authorized to charge those fees to deposit account no. 20-0090. If
any extension éf time is required in connection with filing this documént or any document filed
during the remaining term of the ‘183 patent, such petition for extens;ion of time is hereby made

and is respectfully requested.

Respectfully submitted, :

e N 4, 2010 5%&

Stephén J. Schultz

Reg. No. 29,108

Tarolli, Sundheim, Covell &
Tummino LLP

1300 East Ninth Street
Suite 1700

Cleveland, OH 44114 .
(216) 621-2234

(216) 621-4072 Fax
sschultz@tarolli.com

20f2
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NOU-@4-2018 1@:35 FROM 2166214872 TO 15712736500 P.03

lNi THE UNITED STATES PATENT AND TRADEMARK OEFICE

In Re Patent No.: 5,796,183 Issue Date: August 18, 1998 RECElVED
Application No.:  08/601,268 Filing Date: January 31, 1996 NO\) 0 8-"2(]1[]
OFFICE OF PETITIONS

Title: Capacitive Responsive Electronic Switching Circuit

Docket Nd.: 16-814

CERTIFICATE OF FACSIMILE
1 hereby certify that this paper is being faxed today to the

Maintenance Fee Branch, 2051 Jamiesen Ave., Suite 300,
VA 22314 )

On: /_\l \_ L"l— lb VA
By: E ‘124422 :QQX&/\ )
Carre A. Lewi$

Director of the U.S. Patent and Trademark Office
Attn: Maintenance Fees
2051 Jamieson Avenue, Suite 300
Alexandria, VA 22314
571-273-6500
VERIFIED STATEMENT UNDER 1.28(c) EXPLAINING ERROR IN PAYMENT
OF MAINTENANCE FEE UNDER SMALL ENTITY STATUS
FOR U.S. PAT. NO. 5,796,183
Dear Sir or Madam: ‘

This Verified Statement is made by a person having personal knowledge
to explain how the error in payment occurred and when it was discovered in
connection with the accompanying NOTIFICATION UNDER 37 CFR 1.27(g) OF
ERROR IN PAYMENT OF SMALL ENTITY FEE FOR U.S. PAT. NO. 5,796,183,

(hereinafter “the *183 patent”),

10f6 Attorney Docket No. 16-814
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NOU-24-201@ 1@:35. FROM 2166214872 TO 15?127365@@

Stephen J. Schultz, an attomey licensed to practice law in the state of
Ohio and further licensed to practice before the United States Patent and

Trademark Office (Reg. No. 29108) states that:

1. Apblication Serial No. 08/601,268 which matuired into the ‘183
patent, was filed on January 31, 1996 and issued on April 18, 1998. The
assignee of record of the '183 patent is UUSI, LLC as indicated in the records of
the United States Patent and Trademark Office (herein, US‘PTO) at reel 023679
and frame 0803 based on an assignment from Nartron Corporation to UUSI, LLC

dated December 17, 2009 that was recorded on December 22, 2009.

2. Upbn information and helief, at all times discdssed herein the total
number of employees of Nartron Corporation, including all éffiliates, subsidiaries
and related companies under the control of Nartron Corporation was less than
500 employees and therefore, absent other facts, Nartron Corporation was
entitled to payment of any fees in the USPTO for prosecution, issuance and

maintenance as a small entity.

3. .Upon information and belief, from December 17, 2009 to the present
the total number of emplqyees of UUSI, LLC, including all affiliates, subsidiaries
and related companies under the control of UUSH, LLC was less than 600
employees and therefore, absent other facts, UUSI, LLC was entitled to payment

of any fees in the USPTO for maintenance as a small entity.

20f6 Attorney Docket No. 16-814
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NOU-B4-2818 18:35 FROM 2166214072 TO 1:‘5’?12'?365@8

4, Upon iAhformation and belief, the law firm of Price; Heneveld, Cooper et
al, P.O. Box 2567, Grand Rapids, M1 4901, (herein Price, Heneveld) represented
Nartron in'matters before the USPTO regarding the ‘183 patent up to and

including payment of the first (4th year) maintenance fee.

5. Upon information and belief, the first maintenance fee was paid on or
about November 2, 2001 as a large entity and upon information and belief
Nartron Corporation informed the USPTO that it no longer claimed small entity

status in regard with the ‘183 patent.

6. Subsequent to the payment of the first maintenance fee the patent file
maintainea by the Price, Heneveld firm was transferred to rﬁe at my then current
employer, Watts, Hoffmann Co. LPA along with a pending éorresponding
German patent épplication and upon information and belief; I helped Nartron

Prosecuté the German patent application to issuance.

7. In early February 2006, | corresponded with Mr Norman Rautiola at
Nartron to inquiré whether or not | should pay the second (8™ year) maintenance

fee and if so, should it be paid as a large or small entity.

8. In response to my inquiry, | was instructed by Mr Rautiola to pay the
fee as a small entity and accordingly a claim for small entit)} status was mailed to

the USPTO along with payment of the second maintenancé fee as a small entity

3of6 Aftomey Docket No. 16-814
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NOU-P4-2010 18:36 FROM 2166214872 T0 157127365@@

in the amount of $1,150.00. This payment is acknowledged in the records of the

USPTO as being paid on or about February 21, 2006.

9. My present employer, the law firm of Tarolli, Sundheim, Covell &
Tummino LLP, utilizes Computer Patent Annuity Services, Inc. of Rockville,
Maryland (hereinafter “CPI") for payment of certain fees and annuities, including

U.S. patent maintenance fees.

10.  In February, 2010 a third maintenance fee in the amount of
$2055.00 was paid by CPI under small entity status. This payment is
acknowledged in the records of the USPTQO as being paid on or about February

18% 2010.

11. On October 29, 2010 | was informed by Mr Robert Tuttle of the firm of
Brooks & Kushman, 1000 Town Center, Twenty-Second Fbor, Southfield, Ml,
48075, that as early as January 2005, the ‘183 patent had been licensed by
Nartron Corporation in a confidential litigation settlement agreement to an entity
that qualifies as a large entity under 37 CFR 1.27 and that therefore the second
(8" year) maintenance fee should have been paid as a large entity on behaif of
Nartron and that the third (12" year) maintenance fee should have been paid as
a large entity on behalf of UUSI, LLC. Upon information and belief, when

instructing me to pay the second maintenance fee as a small entity, Mr Rautiola

40f6 Attorney Docket No. 16-814
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NOUS@4-201@ 18:36. FROM 2166214072 TO 15712736500

was not nﬁindfullof either a) the existence of the license or b) the effect this

litigation settlement had on Nartron’s status as a small entfty for the 183 patent.

12.  The following is an itemization of the paymen} made and the
deficiency owed for the “183 patent according to the now current USPTO fee

schedule (37 CFR 1.20(f & g)), resulting from the change to large entity status:

: : i Actually
Date Description Paid Owed
February 21, 2006 8th Yr Maintenance Fee $1150 $2480
February 18,2010 12" Yr Maintenance Fee $2055 $4110

Total deficiency owed: $ 3385.

13.  Any error in paying the above listed fees as a small entity was

without deceptive or fraudulent intent and was inadvertent.

50f6 Attormney Docket No. 16-814
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. NOU*B4-2018  10:36 FROM 2166214072 TO 157127365680 P.08

14. | hereby declare that all statements made hefein of my own
knowledge are true and that all statements made on inforﬁation and belief are
believed fo be true; further that these statements were made with the knowledge
that wiliful false statements and the like so made are punishable by fine or
imprisonﬁwent, or both under Section 1001 of Title 18 of thé United States Code
and that éuch willful false statements may jeopardize the validity of the "183

patent.

pate: A 0= 4, 2010 §%§a%

Stephén J. Schultz

Reg. No. 29,108

Tarolli, Sundheim, Covell &
Tummino LLP

1300 East Ninth Street
Suite 1700

Cleveland, OH 44114
(216) 621-2234

(216) 621-4072 Fax
sschultz@tarolli.com
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Case 1:10-cv-00691-RHB Doc #9 Filed 09/09/10 Page 10f 5 Page ID#149

2 AQ 120 (Rev, 3/2004)

Mail Stop 8

TO: Director of the U.S. Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE
FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR
TRADEMARK

In Compliance with 35 § 290 and/or 15 US.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

Western District of Michigan

on the following IE Patents or D Trademarks:

DOCKET NO. DATE FILED U.S. DISTRICT COURT .
- 1:10-cv-691 07/20/2010 Western District of Michigan - at Grand Rapids
PLAINTIFF DEFENDANT
NARTRON CORPORATION et al. BYRON HOURMAND
- PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 5,796,1 83 08/1 8/1998 Nartron corpor.ﬂon
2
3
4
5
In the above—entitled case, the following pateni(s) have been included:
DATE INCLUDED INCLUDED BY )
- D Amendment D Answer D Cross Bill D Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5
In the above—entitled case, the following decision has been rendered or judgment issued:
DECISION/JUDGMENT

1

See attached Consent Judgment entered 9/8/10

CLERK

TRACEY CORDES

(BY) DEPUTY CLERK

DATE

By /s/ G. Frayer 9/9/10
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; . e«
B Available Copy.,c ¥ got .

-
/0,7— 05
UNITED STATES PATENT AND TRADEMARK OFFICE

3

Commissioner for Patents
United States Patent and Trademark Office
 P.O.Box 1450

Alexanéna VA 22313-1450
www.uspto.gov

Date | Mé{/\ Q/ M/ 4

Patent No. - 15796183

Inventor(s): :08/601268

Issued . : August 18, 1998

Title : : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Re: Request for Certificate of Correction

Consideration has been given your request for the issuance of a certificate of correction for the above-
identified patent under the provisions of Rules 1.322 and 1.323.

With respect to the alleged error concerning the addition of i mventors names; the mventors are printed in
accordance with the Declaration and/or ADS submitted at the time of filing the application or the filing of
a petition during pendency. Review of the application file does not reveal a pctmon/amendment that meet
the requirement of changing the inventorship. Accordingly, correction is not warranted under 1.322 or
1.323 as filed. :

In view of the foregoing, your request is hereby denied.

However, your attention is directed to 37 C.F.R. 1.324, wherein a request is being made to add or delete
inventor(s), after issuance of the patent.

Any inquiry concerning this communication should be directed to Ms. A. Green at (703) 756-1541.

ary Diggs, Supervisor
Decisions & Certificates ) .
- of Correction Branch
(703) 756-1580 or 703-756- { S/

Brooks Kushman, P.C.
1000 Town Center, 22™ Floor .
Southfield, Michigan 48075-1238

farg
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Best Available Copy.,.

UNITED STATES PATENT AND TRADEMARK OFFICE

Commissioner for Patents
United States Patent and Trademark Office
P.O. Box 1450

Alexandna VA 22313-1450
: www.uspto.gov

Date | : Wé{/\ Q/ 67)/()

Patent No. : 5796183

Inventor(s): : 08/601268

Issued : August 18, 1998

Title : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Re: Request for Certificate of Correction

Consideration has been given your request for the issuance of a certificate of correction for the above-
identified patent under the provisions of Rules 1.322 and 1.323. :

With respect to the alleged error concerning the addition of inventors' names; the inventors are printed in
accordance with the Declaration and/or ADS submitted at the time of filing the application or the filing of
a petition during pendency. Review of the application file does not reveal a petition/amendment that meet
the requirement of changing the inventorship. Accordingly, correction is not warranted under 1.322 or
1.323 as filed. »

In view of the foregoing, your request is hereby denied.

However, your attention is directed to 37 C.F.R. 1.324, wherein a request is being made to add or delete
inventor(s), after issuance of the patent. :

Any inquiry concerning this communication should be directed to Ms. A. Green at (703) 756-1541.

z!&w

ry Diggs, Supervisor
Decisions & Certificates
" of Correction Branch
(703) 756-1580 or 703-756- S’{/

Brooks Kushman, P.C.
1000 Town Center, 22™ Floor .
Southfield, Michigan 48075-1238

/arg
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re patent of:

BRYON HOURMAND, et al.

U.S. Patent No.: 5,796,183

Issue Date: August 18, 1998

For: CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Attorney Docket No.:  NAR 0227 L

REQUEST FOR "CERTIFICATE OF CORRECTION"

Attention Certificate of Correction Branch
Commissioner for Patents

U.S. Patent & Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is requested that a Certificate of Correction be issued for the above-identified

patent under the provisions of 37 C.F.R. § 1.323. The corrections noted are as follows:

The inventorship of this patent is amended to add the following

joint inventors:

John M. Washeleski, of Cadillac, Michigan; and

Stephen R. W. Cooper, of Fowlerville, Michigan
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P/N: 5,796,183 Atty Dkt No. NAR 0227 L

Enclosed herewith is a copy of the form for Certificate of Correction
(PTO/SB/44) together with a copy of the court order correcting inventorship. The amount of
$100 pursuant to 37 C.F.R. § 1.20(a) has been paid by electronic submission herewith. The
Commissioner is hereby authorized to charge any additional fees to our Deposit Account No. 02-

3978.

Respectfully submitted,
BRYON HOURMAND, et al.

By__ /John E. Nemazi/
John E. Nemazi
Reg. No. 30,876
Attorney/Agent for Applicant

Date: September 14, 2010

BROOKS KUSHMAN P.C.
1000 Town Center, 22" Floor
Southfield, MI 48075-1238
Phone: (248) 358-4400

Fax: (248) 358-3351
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PTO/SB/44 (09-07)

Approved for use through 08/31/2010. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. 1 5,796,183 Page 1 of 1
APPLICATION NO. : 601,268

ISSUE DATE : August 18, 1998

INVENTOR(S) : Byron Hourmand et al

Itis certified that an error appears or errors appear in the above-identified patent and that
said Letters Patent is hereby corrected as shown below:

The inventorship of this patent is amended to add the following joint inventors:
John M. Washeleski, of Cadillac, Michigan, and

Stephen R. W. Cooper, of Fowlerville, Michigan.

MAILING ADDRESS OF SENDER:

BROOKS KUSHMAN P.C.

1000 Town Center, 22™ Floor
Southfield, Michigan 48075-1238

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent & Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 1 of 4 Page ID#145

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF MICHIGAN

NARTRON CORPORATION )
and UUSL, LLC, )
Plaintiffs, )

) Civil Action No. 1:10-CV-691
v. )

) Honorable Robert Holmes Bell
)

BYRON HOURMAND, ) United States District Judge

)
Defendant. )
)

CONSENT JUDGMENT
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 2 of 4 Page ID#146

The parties hereto consent to the entry of a judgment, on the terms stated below,
based on the following stipulation.

STIPULATION

1. Plaintiff Nartron Corporation was the owner at issuance of U.S. Patent No.
5,796,183, (“the ‘183 patent”), by assignment from defendant Byron Hourmand for good and
valuable consideration.

2. Nartron has since assigned the ‘183 patent to plaintiff UUSI, LLC.

3. The ‘183 patent at issuance named Byron Hourmand as sole inventor.

4. The ‘183 patent at issuance erroneously omitted John M. Washeleski, of
Cadillac, Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors.

S. John M. Washeleski and Stephen R. W. Cooper are joint inventors of the
matter of independent claims 20, 21 and 27 (and claims dependent therefrom) of the ‘183 patent, as
proved by the pleaded matter in the Complaint, including exhibits thereto.

6. John M. Washeleski and Stephen R. W. Cooper have stated that they are joint
inventors and their omission was without deceptive intention. (Complaint Exhibits J and K.)

7. John M. Washeleski and Stephen R. W. Cooper have assigned their interests
as inventors of the ‘183 patent to plaintiff Nartron Corporation. (Complaint Exhibits H and I.)

8. Byron Hourmand agrees the error in omitting John M. Washeleski and
Stephen R. W. Cooper as joint inventors of the ‘183 patent was without deceptive intention.

9. Each party has read this agreement and had the assistance of counsel.
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 3 of 4 Page ID#147

UDGMENT

A. The Court has jurisdiction over the subject matter of and the parties to this
action.

B. John M. Washeleski and Stephen R. W. Cooper were erroneously omitted as
joint inventors of U.S. Patent No. 5,796,183, (“the ‘183 patent”), and such error occurred without
deceptive intention.

C. Under authority of 35 U.S.C. §256,2, the Court orders the Director of Patents
and Trademarks to issue a certificate of correction adding John M. Washeleski, of Cadillac,
Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors of U.S. Patent
No. 5,796,183.

D. Byron Hourmand, as assignor of the ‘183 patent for good and valuable
consideration, is subject to the patent law doctrine of assignor estoppel from contesting the
ownership, validity and enforceability of the ‘183 patent.

E. Defendant Byron Hourmand is therefore enjoined from contesting the
ownership, validity or enforceability of U.S. Patent 5,796,183, along with persons in active concert

or participation with Byron Hourmand, who receive actual notice by personal service or otherwise.

F. The parties shall bear their own attorney fees and costs.
IT IS SO ORDERED.
Dated: September 8, 2010 /s/ Robert Holmes Bell

HONORABLE ROBERT HOLMES BELL
United States District Judge
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Case 1:10-cv-00691-RHB Doc #8 Filed 09/08/10 Page 4 of 4 Page ID#148

AGREED:

NARTRON CORPORATION

4
Byron Hourmand ;

By: Norman A. Rautiola

/
. 7 5| DENT _ a/k/a Bahram Hourmand
ks / ’(g a/k/a Joseph Oliver deMontfort
Date: August 26, 2010 pae:  8/19/ 2010
UUSI, LLC

Norman AY Rautiola

Its: @ﬁ .

Date: august 26, 2010

3-

169



Electronic Patent Application Fee Transmittal

Application Number:

08601268

Filing Date:

31-Jan-1996

Title of Invention:

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

First Named Inventor/Applicant Name:

BYRON HOURMAND

Filer:

John E. Nemazi/Claire Flood

Attorney Docket Number:

NARO1-P-310

Filed as Large Entity

Utility under 35 USC 111(a) Filing Fees

Description

Sub-Total in

Fee Code Quantity Amount USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Certificate of correction

1811 1 100 100

Extension-of-Time:
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Description Fee Code Quantity

Amount

Sub-Total in
UsD($)

Miscellaneous:

Total in USD ($)

100
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Electronic Acknowledgement Receipt

EFS ID: 8414033
Application Number: 08601268
International Application Number:
Confirmation Number: 3176

Title of Invention:

CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

First Named Inventor/Applicant Name:

BYRON HOURMAND

Correspondence Address:

PRICE HENEVELD COOPER
DEWITT & LITTON

695 KENMOOR DRIVE SE

P O BOX 2567

GRAND RAPIDS

us -

Ml

49501

Filer:

John E. Nemazi/Claire Flood

Filer Authorized By:

John E. Nemazi

Attorney Docket Number: NARO1-P-310
Receipt Date: 14-SEP-2010
Filing Date: 31-JAN-1996

Time Stamp: 15:28:26

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment

yes

Payment Type

Deposit Account

Payment was successfully received in RAM

$100
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RAM confirmation Number 1717

Deposit Account 023978

Authorized User

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

File Listing:

Document s . File Size(Bytes)/ Multi Pages
Number Document Description File Name Message Digest | Part/.zip| (if appl.)

131207
1 Request for Certificate of Correction Request.pdf no 7

7e3a1621dfbe19f502fe0fc9e4ffh9e81e0f 2
6d

Warnings:

Information:

30214
2 Fee Worksheet (PTO-875) fee-info.pdf no 2

06d5cfeaccfbad32529b3c6e3e88cef83d73

Warnings:

Information:

Total Files Size (in bytes):i 161421

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see 37 CFR
1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this
Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions of 35
U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the application as a
national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office
If a new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number
and of the International Filing Date (Form PCT/RO/105) will be issued in due course, subject to prescriptions concerning
national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of
the application.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE WA'\) %e/
In re patent of: 7 / /7 / 0

BRYON HOURMAND, et al.

U.S. Patent No.: 5,796,183

Issue Date:  August 18, 1998

For: CAPACITIVE RESPONSIVE ELECTRON IC SWITCHING CIRCUIT

Attorney Docket No.:  NAR 0227L

REQUEST FOR "CERTIFICATE OF CORRECTION"

Attention Certificate of Correction Branch
Commissioner for Patents

U.S. Patent & Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

It is requested that a Certificate of Correction be issued for the above-identified

patent under the provisions of 37 C.F.R. § 1.323. The corrections noted are as followé:

The inventorship of this patent is amended to add the following

Joint inventors:
John M. Washeleski, of Cadillac, Michigan; and

Stephen R. W. Cooper, of Fowlerville, Michigan

.\:_}}:‘
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PTO/SB/44 (09-07)

Appraved for use through 08/31/2010. OMB 0651-0033

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183 ' Page 1 of 1
APPLICATION NO. : 601,268 '
ISSUE DATE : August 18, 1998
INVENTOR(S) : Byron Hourmand et al
¢ itis certified that an error appears or errors appear in the above-identified patent and that

said Letters Patent is hereby corrected as shown below:

The inventorship of this patent is amended to add the following joint inventors:
John M. Washeleski, of Cadillac, Michigan, and

Stephen R. W. Coopei', of Fowlerville, Michigan.

PR 4

[ T

MAILING ADDRESS OF SENDER:

BROOKS KUSHMAN P.C.

1000 Town Center, 22™ Floor
Southfield, Michigan 48075-1238

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated 1o take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this torm and/or suggestions for reducing this burden, should be sent to the Chief information Officer,
U.S. Patent & Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS
TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
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Case1:10-cv-00‘RHB Doc #8 Filed 09/08/10 Page.f4 Page ID#145

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF MICHIGAN

NARTRON CORPORATION )
and UUSI, LLC, )
Plaintiffs, )
) Civil Action No. 1:10-CV-691
v. )
) Honorable Robert Holmes Bell
) A
BYRON HOURMAND, ) United States District Judge
)
Defendant. )
)

CONSENT >MENT
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Case 1:10-cv-00@JRHB Doc #5 Filed 09/08/10 Pageyf4 Page ID#146

The parties hereto consent to the entry of a judgment, on the terms stated below,

based on the following stipulation.

STIPULATION

1. Plaintiff Nartron Corporation was the owner at issuance of U.S. Patent No.
5,796,183, (“the ‘183 patent”), by assignment from defendant Byron Hourmand for good and
valuable consideration.

2. Nartron has since assigned the ‘183 patent to plaintiff UUSI, LLC.

3. The ‘183 patent at issuance named Byron Hourmand as sole inventor.

4. The ‘183 patent at issuance erroneously omitted John M. Washeleski, of
Cadillac, Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors.

5. John M. Washeleski and Stephen R. W. Coopcr are joint inventors of the
matter of independent claims 20, 21 and 27 (and claims dependent therefrom) of the ‘183 patent, as
proved by the pleaded matter in the Complaint, including exhibits thereto.

6. J ohn‘ M. Washeleski and Stephen R. W. Cooper have stated that they are joint
inventors and their omission was without deceptive intention. (Complaint Exhibits J and K.)

7. John M. Washeleski and Stephen R. W. Cooper have assigned their interests
as inventors of the ‘183 patent to plaintiff Nartron Corporation. (Complaint Exhibits H and 1.)

8. Byron Hourmand agrees the error in omitting John M. Washeleski and -
Stephen R. W. Cooper as joint inventors of the ‘183 patent was without deceptive intention.

9. Each party has read this agreement and had the assistance of counsel.

-1-
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Case 1:10-cv-00.RHB Doc #8 Filed 09/08/10 Pag‘M Page ID#147

JUDGMENT

A. . The Court has jurisdiction over the subject matter of and the parties to this
action. |

B. John M. Washeleski and Stephen R. W. Cooper were erroneously omitted as
joint inventors of U.S. Patent No. 5,796,183, (“the ‘183 pétent”), and such error occurred without
deceptive intention.

C. Ijnder authority of 35 U.S.C. §256.J2, the Court orders the Director of Patents
and Trademarks to issue a certificate of correction adding John M. Washeleski, of Cadillac,
Michigan, and Stephen R. W. Cooper, of Fowlerville, Michigan, as joint inventors of U.S. Patent
No. 5,796,183.

D. Byron Hourmand, as assignor of the ‘183 patent for good and valuable
consideration, is subject to the patent law doctrine of assignor estoppel from contesting the
ownership, validity and enforceability of the ‘183 patent.

E. Defendant Byron Hourmand is therefore enjoined from contesting the
ownership, validity or enforceability of U.S. Patent 5,796,183, along with persons in active concert
or participation with Byron Hourmand, who receive actual notice by personal service or otherwise.

F. The partiés shall bear their own attorney fees and costs. |

IT IS SO ORDERED.

Dated: September 8, 2010 : /s/ Robert Holmes Bell
HONORABLE ROBERTHOLMES BELL
United States District Judge
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Case 1:10-cv-004JRHB Doc #8 Filed 09/08/10 Pageff 4 Page 1143

AGREED:

NARTRON CORPORATION

By: Norman A. Rautiola Byron Hourmand

- ‘
. DEAN) . a/k/a Bahram Hourmand
s 7 &5/ a/k/a Joseph Oliver deMontfort
Date: August 26, 2010 Date: 8/’3/ 2010
UUSL, LLC

By:
Norman AY Rautiola

Is: éifif

Date: August 26, 2010

3-
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Case 1:10-cv-00691-RHB Doc #9 Filed 09/09/10 Page 1 of 5 Page ID#149

& AO 120 (Rev. 3/2004)

Mail Stop 8 ' REPORT ON THE

TO: Director of the U.S. Patent and Trademark Office : FILING OR DETERMINATION OF AN
P.O. Box 1450 AC IN AT
Alexandria, VA 22313-1450 TION REGARDING & PATENT OR

In Compliance with 35 § 290 and/or 15 US.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court ___ Western District of Michigan __ on the following [y/'] Patents or 1  Tredemarks:

DOCKET NO. DATE FILED U.S. DISTRICT COURT )
-1:10-cv-691 07/20/2010 Western District of Michigan - at Grand Rapids
PLAINTIFF ‘ DEFENDANT
NARTRON CORPORATION et al. BYRON HOURMAND
PATENT OR DATE OF PATENT
TRADEMARK NO. pirhyiiog el . HOLDER OF PATENT OR TRADEMARK
1 5,796,183 08/18/1998 Nartron Corporation
2
3
4
5

In the above—entitled case, the following patent(s) have been included:

DATE INCLUDED INCLUDED BY

- D Amendment D Answer D Cross Bill D Other Pleading
PATENT OR . DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGMENT
See attached Consent Judgment entered 9/8/10

-

(BY) DEPUTY CLERK DATE
By /s/ G. Frayer 9/9/10

CLERK
TRACEY CORDES
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Case 1:10-cv-00691-RHB Doc #4 Filed 07/21/10 Page 1 of 2 Page ID#133

= AD 120 (Rev. 3/2004)

Mail Stop 8 REPORT ON THE

TO: Director of the U.S. Patent and Trademark Cffice FILING OR DETERMINATION OF AN
P.O. BOX' 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Western District of Michigan on the following m Patents or I::] Trademarks:

DOCKET NO. DATE FILED U.S. DISTRICT COURT ) )
1:10-cv-691 07/20/2010 Western District of Michigan - at Grand Rapids

PLAINTIFF DEFENDANT

NARTRON CORPORATION et al. _ BYRON HOURMAND

PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK

1 5,796,183 08/18/1998 Nartron Corporation

2

3

4

5

In the above—entitled case, the following patent(s) have been included:
DATE INCLUDED INCLUDED BY .
' Amendment D Answer D Cross Bill E] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK. HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgment issued:

DECISION/JUDGMENT
CLERK (BY) DEPUTY CLERK DATE

TRACEY CORDES

By /s/R. Wolters Q7/21/2010

-Continued on Page 2-
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SPE RESPONSE FOR CERTIFICATE OF CORRECTION
: Paper No.:
DATE : 01-03-10

TOSPEOF :ARTUNIT ___2836

" SUBJECT : Request for Certificate of Correction for Appl. No.: 08[601268 Patent No..__ 5796183

CofC mailroom date:  12-06-10

Please respond to this request for a certificate of correction within 7 days.
FOR IFW FILES:

Please review the requested changes/corrections as shown in the COCIN document(s) in the IFW
application image. No new matter should be introduced, nor should the scope or meaning of the
claims be changed.

Please complete the response (see below) and forward the completed response to scanning using
document code COCX.

FOR PAPER FILES:

Please review the requested changes/corrections as shown in the attached certificate of correction.
Please complete this form (see below) and forward it with the file to:

Certificates of Correction Branch (CofC)
Randolph Square - 9D10-A

Palm Location 7580 94 ()
' '(4,%‘/'

Certificates of Correction Branch

Angela Green

Thank You For Your Assistance

The request for issuing the above-identified correction(s) is hereby:
Note your decision on the appropriate box.

a Approved All changes apply.
a Approved in Part Specify below which changes do not apply.
O Dpenied State the reasons for denial below.
Comments:
SPE Art Unit
PTOL-306 (REV. 7/03) US DEPARTMENT OF COMMERCE Patent and Trademark Office
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HBG, STANDARD

U.S. District Court

United States District Court for the Middle District of Pennsylvania (Harrisburg)

| CIVIL DOCKET FOR CASE #: 1:06-cv-01777-SHR
Internal Use Only

QRG, Ltd,, a’k/a \buantum Research Group, Ltd. v.

NARTRON COI}PORATION
Assigned to: Hor}‘orable Sylvia H, Rambo

Case in other court: U.S. District Court, Western District of

| PA, 2:06-CV-500
Cause: 28:2201 ?eclaratory Judgement
Plaintiff |
QRG, LTD. ‘l
a/l/a Quantum Research Group, Ltd.
|
Pat. ¥ 31315 9

%158,735
5,796,123
4,83 l,a*p
5,0 87, '3 %Y
\'2
Defendant
NARTRON CORPORATION
https://ecf pamd.circ

1\

represented by

represented by

3.den/cgi-bin/DkiRpt.pl?2497124625369658-L_353_0-1

183

SOLICITOR
MAY 15 2007

FF
Date Filed: 09/12/200% PATENT & TRADEMARK OFFICE
Jury Demand: Both

Nature of Suit: 830 Patent
Jurisdiction: Federal Question

Andrew E. Falsetti

Reed Smith LLP

435 Sixth Avenue

Pittsburgh, PA 15219
412-288-3844

Email: afalsetti@reedsmith.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Gene A. Tabachnick

Reed Smith LLP

435 Sixth Avenue

Pittsburgh, PA 15219

412-288-3258

Email: gtabachnick@reedsmith.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Robert B. Hoffman

Wolf Block

213 Market Street, 9th Floor
Harrisburg, PA 17101

(717) 237-7182

Email: rhoffman@wolfblock.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Mark D. Chuey
Brooks Kushman P.C.
1000 Town Center
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Case ?:06-0V-00500-DWA Document 1-1  Filed 04/13/2006 .. Page 2 of §

Caél‘e 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page2of6

| 3. Defendant Nartron is located at 5000 North US-131, Reed City, Michigan.
Upon infon‘}nation and belief, Defendant is doing business, has carried out substantial business,
\

and has had other substantial contacts within this judicial district,

““ 4. This Court has jurisdiction over the subject matter of this action under the

provisions o‘]‘f 28 U.S.C. §§ 1331, 1332(a)(2), 1338(a), 2201 and 2202, and venue is proper under
‘7 .
28 U.S.C. §§ 1391(b) and (c).
I
|
|| COUNT 1 -DECLARATORY JUDGMENT

|
|
‘H 5. Defendant claims to be the owner of United States Letters Patent Nos.

|
4,731,548 (“The ‘548 Patent™), 4,758,735 (“the “735 Patent™), 5,796,183 (“the ‘183 Patent™),

4,831,279 (“tf\he *279 Patent™), and 5,087,825 (“the *825 Patent™), hereinafter referred to

collectively as “the Patents.”

|
\“ 6. Defendant and its primary sharcholder, Norman Rautiola, have a

reputation fOI% being lidgious, and aggressively pursuing even dubious infringement claims.

i

l“‘ 7. Defendant has repeatedly threatened Plaintiff, both in writing and orally,

with patent irilfringement. Defendant, for example, wrote that Plaintiff’s Form QProx product “is

|
obviously an {',nﬁ'ingement of our patented technology” and declared that “[w]e intend to pursue

I
this claim of infringement and suggest that you immediately contact our attorney .. ..”

|
8. Defendant’s litigious nature was not diminished by its filing for Chapter
|

11 bankruptc}i"‘. Defendant petitioned the bankruptcy court so Nartron could employ a law firm

1o prosccute patent infringement actions on a contingency fee basis during its reorganization,
!

2-
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ﬂ
Case 2:06-cv-00500-DWA  Document 1-1  Filed 04/13/2006....Page 3.0f 5. .. ... .

Case 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 3 of 6
\|
I

\
“\ 9. Defendant’s eventual emergence from bankruptcy enabled Nartron to

continue itsl‘string of infringement suits, and upon information and belief, Defendant is currently
|

engaged in %l least two other patent litigations.

l
"‘ 10.  Despite Defendant’s threats to the contrary, Plaintiff has not infringed any
[
valid claim ¢f the Patents as properly construed.
[

|“‘ 11.  Furthermore, by virtue of the proceedings in the United States Patent and
I
Trademark é?fﬁce during prosecution of the Patents, and by virtue of the admissions,

representations and concessicns made by or on bebalf of the named inventors and their
“I

repmeutaﬁvfas, Defendant is estopped from construing any claims of the Patents to cover any

product mad#, used, sold, or offered for sale by Plaintiff.
I

\
‘, 12.  Plaintiff further alleges that each of the claims of the Patents is invalid

!
and/or unenforceable and of no legal effect against Plaintiff for failure to comply with the Patent
I

Statute includ]‘ing, but not Jimited to, 35 U.S.C. §§ 102, 103 and 112 and/or because the alleged
|

inventors and"‘ owner of the Patent and/or their attomeys failed to properly discbarge their duty of

|
candor and good faith in their dealings with the United States Patent and Trademark Office.
|
M‘ 13. By reason of the foregoing, an actual controversy between Plaintiff and
[
Defendant exi‘;sts as to the alleged infringement, validity, and enforceability of the Patents.
|
‘“ WHEREFORE, Plaintiff prays for the following relief:

| 3-
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Case I2:06-cv-00500-DWA Document 1-1  Filed 04/13/2006 Page 4.0of 5
Case 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 4 of 6

| 1. That the Court enter judgment declaring that Plaintiff’s capacitive touch

sensor prodhcts have not and do not infringe any valid and enforceable claim of United States
1\
Letters Patent Nos. 4,731,548, 4,758,735, 5,796,183, 4,831,279, and 5,087,825;
|
l
| 2 That the Court declare that the claims of United States Letters Patent Nos.
|
4,731,548, 4,758,735, 5,796,183, 4,831,279, and 5,087,825 are invalid and the Patents
| .
unenforceable;
|
\
3 That the Court enter judgment declaring this case to be exceptional

I
pursuant to 35 U.S.C. § 285; and
|
I
‘M 4. That the Court award to Plaintiff counsel fees, costs, and all other relief

\
that the Coml"t deems appropriate,

|
i
l
|

DATED: April 13, 2006 /s/ Andrew E. Falsetti
| Gene A. Tabachnick
| PA LD. # 73032
| Frederick H. Colen
| PALD. #21833
I Andrew E. Falsetti
| PA ID. # 90856

\‘ REED SMITH LLP

| 435 Sixth Avenue

i Pittsburgh, PA 15219

! (412) 288-3258/4164/3844

“ Counsel for Plaintiff
ﬂ QRG, Ltd.

186




i

Case 2:06-cv-00500-DWA  Document 1-1  Filed 04/13/2006 Page 5 of 5

Cas“e 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 5of6

IN THE UNITED STATES DISTRICT COURT
| FOR THE WESTERN DISTRICT OF PENNSYLVANIA

QRG, LTD), )
‘ )
i Plaintiff, ) Civil Action No.
)
| Vs, )
| )
NARTRON“ CORPORATION, )
L )
‘\ Defendant. )
I
| DEMAND FOR JURY TRIAL

‘ Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff hereby

demands a jﬁry trial for all issues properly triable before a jury.
i

DATED: April 13, 2006 /s/ Andrew E. Falsett
ﬂ Gene A. Tabachnick
| PALD. #73032
Frederick H. Colen
PALD. #21833
M Andrew E. Falsetti
|\ PA LD. # 90856

REED SMITH LLP

435 Sixth Avenue

l Pittsburgh, PA 15219

u {412) 288-3258/4164/3844

‘i Counse! for Plaintiff
QRG, Ltd.
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Counterclaim Plai

NARTRON CORi;

ORATION

represented by
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22nd Floor

Southfield, MI 48075-1238
248-358-4400

Email: mchuey@brookskushman.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Mark A. Grace

Cohen & Grigsby PC

11 Stanwix Street

15th Floor

Pitisburgh, PA 15222-1319
412-297-4900

Email: mgrace@cohenlaw.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Robert C.J. Tuttle

Brooks Kushman P.C.

1000 Town Center

22nd Floor

Southfield, MI 48075-1238
248-358-4400

Email: rtuttle@brookskushman.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Thomas C. Wettach

Cohen & Grigsby, PC

11 Stanwix Street

15th Floor

Pittsburgh, PA 15222
412-297-4900

Email: twettach@cohenlaw.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Jill L. Bradley

Cohen & Grigsby, P.C.

11 Stanwix Street, 15th Floor
Pittsburgh, PA 15222
412-297-4707

Email: jbradley@cohenlaw.com
ATTORNEY TO BE NOTICED

Mark D. Chuey

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

i
https://ecf.pamd.circ-]3.dcn/cgi-bin/DktRpt.pl?4971 24625369658-1_353_0-1 05/10/2007
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Counterclaim De

QRG, LTD.

fendant

represented by

Page 3 of 8

Mark A. Grace

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Robert C.J. Tuttle

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Thomas C. Wettach

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Jill L. Bradiey
(See above for address)
ATTORNEY TO BE NOTICED

Andrew E, Falsetti

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Gene A, Tabachnick

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Robert B. Hoffman

Wolf Block Schorr and Solis-Cohen,
LLP

213 Market Street, 9th Floor
Harrisburg, PA 17101

(717) 237-7182

Email: rhoffman@wolfblock.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Date Filed

Docket Text

09/12/2006

https://ecf.pamd.circ3.den/cgi-bin/DktRpt.pl7497124625369658-1._353 0-1

1 | Case transferred in from District of Western District of Pennsylvania;
Case Number 2:06-CV-500. Original file with documents numbered 1-
17, certified copy of transfer order and docket sheet received., filed by
QRG, LTD.. (Attachments: # 1 Civil Cover Sheet # 2 Receipt# 3 Doc. 2-

189
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Disclosure Statement# 4 Doc. 3- Summons# 5 Doc. 4- Motion to
Dismiss# 6 Proposed Order to Motion to Dismiss# 7 Doc. 5- Brief in
Support to Motion to Dismiss# 8 Exhibit A# 9 Exhibit B# 10 Exhibit C#
11 Doc. 6- Notice of Appearance by Thomas C. Wettach# 12 Doc. 7-
Notice; Response to Motion to Dismiss# 13 Doc. 8- Motion for
Discovery# 14 Proposed Order for Motion for Discovery# 15 Exhibit 1#
16 Exhibit 2# 17 Exhibit 3# 18 Exhibit 4# 19 Exhibit 6# 20 Exhibit 74 21
Exhibit 8# 22 Exhibit 9# 23 Exhibit 5 (Motion for Discovery)# 24 Doc.
9- Notice:Response to Motion for Discovery# 235 Doc. 10- Brief in Opp.
to Motion for Discovery# 26 Exhibit A (Brief in Opp. to Discovery# 27
Exhibit B (Brief in Opp. to Discovery)# 28 Exhibit C (Brief in Opp. for
Discovery)# 29 Exhibit D- (Brief in Opp. to Discovery)# 30 Doc. 11-
Order Granting Motion for Discovery# 31 Doc. 12- Brief in Opp. to
Motion to Dismiss# 32 Exhibit A (Brief in Opp. to Motion to Dismiss)#
33 Exhibit B (Brief in Opp. to Motion to Dismiss)# 34 Exhibit C (Brief
in Opp. to Motion to Dismiss)# 35 Declaration of Richard T. Ting# 36
Declaration of Andrew E. Falsetti# 37 Declaration of Harald Philipp# 38
Declaration of Chris Bede# 39 Doc. 3 - Moticen for Leave to File a Brief
in Reply# 40 Exhibit A (Motion to File Brief in Reply)# 41 Doc. 14-
Response to Motion for Leave to File a Brief in Reply# 42 Supplemental
Declaration of Richard Ting# 43 Doc. 15-Order Granting Motion to File
Brief in Reply# 44 Doc. 16- Brief in Reply# 45 Exhibit A (Brief in
Reply)# 46 Doc. 17- Order Denying Motion to Dismiss. ADDITIONAL
ATTACHMENTS ADDED-TRANSFER LETTER AND DOCKET
FROM WESTERN DISTRICT OF PA(s) added on 9/13/2006 (crh, ).
(Entered: 09/13/2006)

09/13/2006

SPECIAL ADMISSION FORM SENT to Andrew E. Falsetti, Mark A.
Grace & Thomas C. Wettach (crh, ) (Entered: 09/13/2006)

09/13/2006

2 | Transfer Letter to Counsel (crh, ) (Entered: 09/13/2006)

09/20/2006

NOTICE:A Case Mgmnt Conf has been set for 10/24/2006 @ 9:15 AM
before Honorable Sylvia H. Rambo. This conference is by phone and the
call is to initiated by the pltf. unless otherwise agreed upon. A joint case
mgmnt plan is to be filed n/I/t 10/17/06.(ma, )} (Entered: 09/20/2006)

09/21/2006

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Andrew
E. Falsetti on behalf of QRG, LTD. Attorney Andrew E. Falsetti is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111
146455 (Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)

09/21/2006

@3

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Gene A.
Tabachnick on behalf of QRG, LTD. Attorney Gene A. Tabachnick is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111
146455 (Attachments: # 1 Receipt) (jo) (Entered: 09/21/2006)

09/21/2006

NOTICE of Appearance by Robert B. Hoffman on behalf of QRG, LTD.
(Hoffman, Robert) (Entered: 09/21/2006)

09/22/2006

SPECIAL ADMISSIONS FORM APPROVED as to Andrew Falsetti,
Esq. on behalf of ORG, LTDSigned by Judge Sylvia H. Rambo on

https://ecf.pamd.circ:? .den/egi-bin/DktRpt.pl?497124625369658-L_353_0-1 05/10/2007

190



Pennsylvania Mid"dle District Version 3.0.4 - Docket Report

v

09/22/06. (ma, ) (Entered: 09/22/2006)

Page 5 of 8

09/22/2006

8 | SPECIAL ADMISSIONS FORM APPROVED as to Gene Tabachnick,

Esq. on behalf of QRG, LTDSigned by Judge Sylvia H. Rambo on
09/22/06. (ma, ) (Entered: 09/22/2006)

09/29/2006

9 | PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark D.

Chuey on behalf of NARTRON CORPORATION Attorney Mark D.
Chuey is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146486 (crh, ) (Entered: 09/29/2006)

09/29/2006

©
=

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Robert
C.J. Tuttle on behalf of NARTRON CORPORATION Attorney Robert

C.J. Tuttle is seeking special admission. Filing Fee: 25.00 Receipt
Number: 111 146485. (crh, ) (Entered: 09/29/2006)

10/02/2006

IO

SPECIAL ADMISSIONS FORM APPROVED as to Mark D. Chuey,

Esq. on behalf of Nartron/Signed by Judge Sylvia H. Rambo on 10/02/06.

(ma, ) (Entered: 10/02/2006)

10/02/2006

©
s

SPECIAL ADMISSIONS FORM APPROVED as to Robert Tuttle, Esq.
on behalf of Nartron.Signed by Judge Sylvia H. Rambo on 10/02/06.
(ma, ) (Entered: 10/02/2006)

10/06/2006

e

ANSWER to Complaint by NARTRON CORPORATION.
(Attachments: # | Exhibit(s) A# 2 Exhibit(s) B)(Bradley, Jill) (Entered:
10/06/2006)

10/17/2006

©
=

CASE MANAGEMENT PLAN by QRG, LTD.. (Falsetti, Andrew)
(Entered: 10/17/2006)

10/18/2006

%)
on

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark A.

Grace on behalf of NARTRON CORPORATION Attorney Mark A.
Grace is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146621. (crh, ) (Entered: 10/18/2006)

10/18/2006

©
=

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Thomas
C. Wettach on behalf of NARTRON CORPORATION Attorney Thomas
C. Wettach is seeking special admission. Filing Fee: 25.00 Receipt
Number: 111 146621. (crh, ) (Entered: 10/18/2006)

10/19/2006

e
=

SPECIAL ADMISSIONS FORM APPROVED as to Mark Grace, Esq.
on behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06.
(ma, ) (Entered: 10/19/2006)

10/19/2006

L]
%

SPECIAL ADMISSIONS FORM APPROVED as to Thomas Wettach,
Esq. on behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06.
(ma, ) (Entered: 10/19/2006)

10/24/2006

https://ecf.pamd.circ3.den/cgi-bin/DktRpt.pl7497124625369658-1._353_0-1

N
O

ORDER - STANDARD CASE MANAGEMENT TRACK Case placed
on the 08/2007 trial list. Cases on this list are scheduled to begin on
9/4/2007 following all j/s's starting at 9:30 AM. A date certain may be
discussed at the PTC which is set for 8/17/2007 @ 1:30 PM; Discovery
due by 2/28/2007. Dispositive Mtns due by 6/20/2007. PTMs due by

191
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8/10/2007. See order for other ddls. Signed by Judge Sylvia H. Rambo on
10/24/06. (ma, ) (Entered: 10/24/2006)

11/01/2006

<

MOTION to Dismiss Pursuant to Fed R.Civ.P. 12(b)(1) by NARTRON
CORPORATION. (Attachments: # 1 Certificate of Compliance With
Local Rule 7.1# 2 Proposed Order)(Grace, Mark) (Entered: 11/01/2006)

11/01/2006

©
N

BRIEF IN SUPPORT re 21 MOTION to Dismiss Pursuant fo

Fed R.Civ.P. 12(b)(1) filed by NARTRON CORPORATION.
(Attachments: # 1 Declaration of John E. Nemazi# 2 Exhibit(s) A - G)
(Grace, Mark) (Entered: 11/01/2006)

11/16/2006

©
5

BRIEF IN OPPOSITION re 21 MOTION to Dismiss Pursuant to

Fed R.Civ.P. 12(b)(1) filed by QRG, LTD.. (Attachments: # 1

Affidavit /Declaration of Harald Philipp# 2 Exhibit(s) 1# 3 Exhibit(s) 2#
4 Exhibit(s) 3# 5 Exhibit(s) 4# 6 Exhibit(s) 5# 7 Exhibit(s) 6# 8 Exhibit
(s) 7)(Falsetti, Andrew) (Entered: 11/16/2006)

11/27/2006

REPLY BRIEF re 21 MOTION to Dismiss Pursuant io Fed. R.Civ.P. 12
(b)(1) filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit
(s) 1)(Grace, Mark) (Entered: 11/27/2006)

11/30/2006

) | MOTION to Clarify The Case Caption by QRG, LTD.. (Attachments: # 1

Certificate of Compliance with Local Rule 7.1# 2 Proposed Order)
(Falsetti, Andrew) (Entered: 11/30/2006)

12/01/2006

BRIEF IN SUPPORT re 25 MOTION to Clarify The Case Caption filed
by QRG, LTD..(Falsetti, Andrew) (Entered: 12/01/2006)

12/01/2006

ORDER deferring ruling on Motion to Clarify 25 pending decision on
dft's mtn to dismissSigned by Judge Sylvia H. Rambo on 12/01/06 (ma, )
(Entered: 12/01/2006)

02/12/2007

o
2

NOTICE by QRG, LTD. of Dismissal of Related Action (Attachments: #
1 Appendix Eastern District of Michigan Order and Opinion Granting
Motion to Dismiss)(Falsetti, Andrew) (Entered: 02/12/2007)

03/02/2007

S
[==]

MEMORANDUM AND ORDER: Denying in part dft's mtn to dismiss
21 as follows: a) The Court will reserve ruling with regard to the
"capacitivetouch sensor products and related components” issue and
grant Pltf Iv toamend the complaint on or before 4/2/07.b) Mtn is denied
in all other respects.2) Pltf's Mtn to Clarify the Case Caption 25
iISGRANTED. The Clrk shall change the case caption as to pltf to read:
"QRG, Ltd., a/k/a Quantum Research Group,Ltd., Plaintiff." All future
filings shall display this caption. 3) An amended cmo will follow.Signed
by Judge Sylvia H. Rambo on 03/02/07 (ma, ) (Entered: 03/02/2007)

03/02/2007

AMENDED CASE MANAGEMENT ORDER: J/S and Trial continued
to the 10/1/2007 list beginning at 9:30 AM before Honorable Sylvia H.
Rambo. Discovery due by 3/30/2007. Dispositive Mts ddl 7/20/2007.
PTMs due by 9/7/2007. PTC rescheduled for 9/14/2007 @ 10:00 AM
before Honorable Sylvia H. Rambo. See order for other ddls.Signed by
Judge Sylvia H. Rambo on 03/02/07. (ma, ) (Entered: 03/02/2007)

https://ecf.pamd.circ3

.den/cgi-bin/DktRpt.pl?497124625369658-L_353_0-1
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03/08/2007

©
&

AMENDED COMPLAINT against NARTRON CORPORATION, filed
by QRG, LTD..(Falsetti, Andrew) (Entered: 03/08/2007)

03/19/2007

le

ANSWER to Amended Complaint, COUNTERCLAIM against all
defendants by NARTRON CORPORATION.(Grace, Mark) (Entered:
03/19/2007)

03/20/2007

Correction made to docket sheet to reflect QRG, LTD. as the
Counterclaim Defendant with appropriate counsel listed as per the
3/19/07 Amended Complaint and Counterclaim 33. (dfm ) (Entered:
03/20/2007)

03/23/2007

MOTION to Strike Counterclaim by QRG, LTD.. (Attachments: # 1
Exhibit(s) A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D# 5 Brief in
Support# 6 Proposed Order)(Falsetti, Andrew) (Entered: 03/23/2007)

03/26/2007

©
&

BRIEF IN SUPPORT re 34 MOTION to Strike Counterclaim filed by
QRG, LTD..(Falsetti, Andrew) (Entered: 03/26/2007)

03/29/2007

©
5

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by
NARTRON CORPORATION. (Attachments: # 1 Exhibit(s) A# 2 Exhibit
(s) B# 3 Exhibit(s) C - Part 1# 4 Exhibit(s) C - Part 2# 5 Exhibit(s) D# 6
Exhibit(s) E# 7 Exhibit(s) F# 8 Exhibit(s) G# 9 Exhibit(s) H# 10 Exhibit
(s) )(Grace, Mark) (Entered: 03/29/2007)

03/29/2007

©
=

CERTIFICATE of of Compliance by NARTRON CORPORATION re
36 Reply Brief,. (Grace, Mark) (Entered: 03/29/2007)

04/12/2007

©
62

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by QRG,
LTD..(Falsetti, Andrew) (Entered: 04/12/2007)

04/23/2007

&
O

MEMORANDUM AND ORDER denying pltf's Motion to Strike
34.Signed by Judge Sylvia H. Rambo on 04/23/07 (ma, ) (Entered:
04/23/2007)

04/23/2007

40 | NOTICE: A scheduling Conference has been scheduled for 5/10/2007 @

9:00 AM before Honorable Sylvia H. Rambo. This conference is by
phone with the call to be initiated by the pltf.Signed by Judge Sylvia H.
Rambo on 04/23/07. (ma, ) (Entered: 04/23/2007)

05/07/2007

41 | REPLY/ ANSWER to Counterclaim for Patent Infringement by QRG,

LTD..(Falsetti, Andrew) (Entered: 05/07/2007)

05/07/2007

MOTION for Partial Summary Judgment on Plaintiff QRG's Declaratory
Judgment Claim for Unenforceability of The Five Nartron Patents-In-
Suit by NARTRON CORPORATION.(Grace, Mark) (Entered:
05/07/2007)

05/07/2007

43 | STATEMENT OF FACTS re 42 MOTION for Partial Summary

Judgment on Plaintiff QRG's Declaratory Judgment Claim for
Unenforceability of The Five Nartron Patents-In-Suit filed by
NARTRON CORPORATION. (Attachments: # 1 Index of Exhibits# 2
Exhibit(s) A# 3 Exhibit(s) B# 4 Exhibit(s) C)(Grace, Mark) (Entered:
05/07/2007)

https://ecf.pamd.circ?.dcn/cgi-bin/DktRpt.pl?49712462536965 8-L_353_0-1

05/10/2007
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05/07/2007

44 | BRIEF IN SUPPORT re 42 MOTION for Partial Summary Judgment on

Page 8 of 8

Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The
Five Nartron Patents-In-Suit filed by NARTRON CORPORATION.
(Grace, Mark) (Entered: 05/07/2007)

05/07/2007

45 | EXHIBIT A4 to Brief in Support by NARTRON CORPORATION re 44

Brief in Support, (Grace, Mark) (Entered: 05/07/2007)

05/07/2007

46 | EXHIBIT PROPOSED ORDER by NARTRON CORPORATION re 42

MOTION for Partial Summary Judgment on Plaintiff QRG's Declaratory

Judgment Claim for Unenforceability of The Five Nartron Patents-In-
Suit. (Grace, Mark) (Entered: 05/07/2007)

05/07/2007

47 | MOTION for Partial Summary Judgment that the Nartron Patents-In-

Suit Are Not Invalid by NARTRON CORPORATION. (Attachments: # 1
Proposed Order)(Grace, Mark) (Entered: 05/07/2007)

05/07/2007

D48

STATEMENT OF FACTS re 47 MOTION for Partial Summary
Judgment that the Nartron Patents-In-Suit Are Not Invalid filed by
NARTRON CORPORATION. (Attachments: # 1 Index# 2 Exhibit(s) A#
3 Exhibit(s) B# 4 Exhibit(s) C# 5 Exhibit(s) D# 6 Exhibit(s) E)X(Grace,
Mark) (Entered: 05/07/2007)

05/07/2007

@49

CORPORATION. (Attachments: # 1 Exhibit(s) A)(Grace, Mark)
(Entered: 05/07/2007)

BRIEF IN SUPPORT re 47 MOTION for Partial Summary Judgment
that the Nartron Patents-In-Suit Are Not Invalid filed by NARTRON

05/08/2007

CERTIFICATE of Compliance with Word-Count Limit by NARTRON

CORPORATION re 44 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

| 05/08/2007
i

1 | CERTIFICATE of Compliance with Word-Count Limit by NARTRON

CORPORATION re 49 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

| 05/08/2007
|
|

Pursuant to the Local Rules and ECF User Manual, all motions and briefs
should be filed simultaneously with their corresponding proposed orders,
exhibits and any certificates as attachments to the main documents and

not as individual documents. (dfin ) (Entered: 05/08/2007)

|
https://ecf.pamd.circT.dcn/cgi-bin/DktRpt.pl?497l2462536965 8-L 353 0-1

|

05/10/2007
194



'\\ '
Case 2:06-cv-00500-DWA  Document 1-1  Filed 04/13/2006 Page.1 of 5

Cas? 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 10f 6

|

| IN THE UNITED STATES DISTRICT COURT
| FOR THE WESTERN DISTRICT OF PENNSYLVANIA

|\
QRG, LTD.ﬂ

)

| )

’ Plaintiff, ) Civil Action No.
)

“ vs. )

| )

NARTRON \.CORPORATION, ) [JURY TRIAL DEMANDED]

)

% Defendant, )

|
| DECLARATORY JUDGMENT COMPLAINT
|

| Plaintiff QRG, Ltd. (“QRG"), by its counsel Reed Smith LLP, hereby alleges the

following fon“‘ its Declaratory Judgment Complaint against Defendant Nartron Corporation
|
|

(“Nartron™):

1. This is a civil action arising under the provisions of the Declaratory

Judgment Ac‘,l, 28 U.S.C. §§ 2201 e seq., and the patent laws of the United States,

35US.C. §§‘1 ef seq., to declare the rights and legal relations of the parties, an actual justifiable

controversy P%xisting between the parties with respect to Plaintiff QRG’s free right to make, use,
sell, and offexl' for sale its capacitive touch sensor products and related components which are

used in 3 wid:clz amray of products in various industries,
|\
' 2. Plaintiff is & British corporation with its U.S. office at 651 Holiday Drive,

Pittsburgh, Pennsylvania.

\
ﬂ

” PGHLIE-1790002.2-AEF ALSET 4/13%08 2:31 PM
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U.S. District Court

United States District Court for the Middle District of Pennsylvania (Harrisburg)

| CIVIL DOCKET FOR CASE #: 1:06-cv-01777-SHR
Internal Use Only

QRG, Ltd,, a’k/a \buantum Research Group, Ltd. v.

NARTRON COI}PORATION
Assigned to: Hor}‘orable Sylvia H, Rambo

Case in other court: U.S. District Court, Western District of

| PA, 2:06-CV-500
Cause: 28:2201 ?eclaratory Judgement
Plaintiff |
QRG, LTD. ‘l
a/l/a Quantum Research Group, Ltd.
|
Pat. ¥ 31315 9

%158,735
5,796,123
4,83 l,a*p
5,0 87, '3 %Y
\'2
Defendant
NARTRON CORPORATION
https://ecf pamd.circ

1\

represented by

represented by

3.den/cgi-bin/DkiRpt.pl?2497124625369658-L_353_0-1
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Date Filed: 09/12/200% PATENT & TRADEMARK OFFICE
Jury Demand: Both

Nature of Suit: 830 Patent
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Andrew E. Falsetti

Reed Smith LLP

435 Sixth Avenue

Pittsburgh, PA 15219
412-288-3844

Email: afalsetti@reedsmith.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Gene A. Tabachnick

Reed Smith LLP

435 Sixth Avenue

Pittsburgh, PA 15219

412-288-3258

Email: gtabachnick@reedsmith.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Robert B. Hoffman

Wolf Block

213 Market Street, 9th Floor
Harrisburg, PA 17101

(717) 237-7182

Email: rhoffman@wolfblock.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Mark D. Chuey
Brooks Kushman P.C.
1000 Town Center

05/10/2007



I
Case ?:06-0V-00500-DWA Document 1-1  Filed 04/13/2006 .. Page 2 of §

Caél‘e 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page2of6

| 3. Defendant Nartron is located at 5000 North US-131, Reed City, Michigan.
Upon infon‘}nation and belief, Defendant is doing business, has carried out substantial business,
\

and has had other substantial contacts within this judicial district,

““ 4. This Court has jurisdiction over the subject matter of this action under the

provisions o‘]‘f 28 U.S.C. §§ 1331, 1332(a)(2), 1338(a), 2201 and 2202, and venue is proper under
‘7 .
28 U.S.C. §§ 1391(b) and (c).
I
|
|| COUNT 1 -DECLARATORY JUDGMENT

|
|
‘H 5. Defendant claims to be the owner of United States Letters Patent Nos.

|
4,731,548 (“The ‘548 Patent™), 4,758,735 (“the “735 Patent™), 5,796,183 (“the ‘183 Patent™),

4,831,279 (“tf\he *279 Patent™), and 5,087,825 (“the *825 Patent™), hereinafter referred to

collectively as “the Patents.”

|
\“ 6. Defendant and its primary sharcholder, Norman Rautiola, have a

reputation fOI% being lidgious, and aggressively pursuing even dubious infringement claims.

i

l“‘ 7. Defendant has repeatedly threatened Plaintiff, both in writing and orally,

with patent irilfringement. Defendant, for example, wrote that Plaintiff’s Form QProx product “is

|
obviously an {',nﬁ'ingement of our patented technology” and declared that “[w]e intend to pursue

I
this claim of infringement and suggest that you immediately contact our attorney .. ..”

|
8. Defendant’s litigious nature was not diminished by its filing for Chapter
|

11 bankruptc}i"‘. Defendant petitioned the bankruptcy court so Nartron could employ a law firm

1o prosccute patent infringement actions on a contingency fee basis during its reorganization,
!

2-
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Case 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 3 of 6
\|
I

\
“\ 9. Defendant’s eventual emergence from bankruptcy enabled Nartron to

continue itsl‘string of infringement suits, and upon information and belief, Defendant is currently
|

engaged in %l least two other patent litigations.

l
"‘ 10.  Despite Defendant’s threats to the contrary, Plaintiff has not infringed any
[
valid claim ¢f the Patents as properly construed.
[

|“‘ 11.  Furthermore, by virtue of the proceedings in the United States Patent and
I
Trademark é?fﬁce during prosecution of the Patents, and by virtue of the admissions,

representations and concessicns made by or on bebalf of the named inventors and their
“I

repmeutaﬁvfas, Defendant is estopped from construing any claims of the Patents to cover any

product mad#, used, sold, or offered for sale by Plaintiff.
I

\
‘, 12.  Plaintiff further alleges that each of the claims of the Patents is invalid

!
and/or unenforceable and of no legal effect against Plaintiff for failure to comply with the Patent
I

Statute includ]‘ing, but not Jimited to, 35 U.S.C. §§ 102, 103 and 112 and/or because the alleged
|

inventors and"‘ owner of the Patent and/or their attomeys failed to properly discbarge their duty of

|
candor and good faith in their dealings with the United States Patent and Trademark Office.
|
M‘ 13. By reason of the foregoing, an actual controversy between Plaintiff and
[
Defendant exi‘;sts as to the alleged infringement, validity, and enforceability of the Patents.
|
‘“ WHEREFORE, Plaintiff prays for the following relief:

| 3-
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Case 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 4 of 6

| 1. That the Court enter judgment declaring that Plaintiff’s capacitive touch

sensor prodhcts have not and do not infringe any valid and enforceable claim of United States
1\
Letters Patent Nos. 4,731,548, 4,758,735, 5,796,183, 4,831,279, and 5,087,825;
|
l
| 2 That the Court declare that the claims of United States Letters Patent Nos.
|
4,731,548, 4,758,735, 5,796,183, 4,831,279, and 5,087,825 are invalid and the Patents
| .
unenforceable;
|
\
3 That the Court enter judgment declaring this case to be exceptional

I
pursuant to 35 U.S.C. § 285; and
|
I
‘M 4. That the Court award to Plaintiff counsel fees, costs, and all other relief

\
that the Coml"t deems appropriate,

|
i
l
|

DATED: April 13, 2006 /s/ Andrew E. Falsetti
| Gene A. Tabachnick
| PA LD. # 73032
| Frederick H. Colen
| PALD. #21833
I Andrew E. Falsetti
| PA ID. # 90856

\‘ REED SMITH LLP

| 435 Sixth Avenue

i Pittsburgh, PA 15219

! (412) 288-3258/4164/3844

“ Counsel for Plaintiff
ﬂ QRG, Ltd.
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IN THE UNITED STATES DISTRICT COURT
| FOR THE WESTERN DISTRICT OF PENNSYLVANIA

QRG, LTD), )
‘ )
i Plaintiff, ) Civil Action No.
)
| Vs, )
| )
NARTRON“ CORPORATION, )
L )
‘\ Defendant. )
I
| DEMAND FOR JURY TRIAL

‘ Pursuant to Rule 38 of the Federal Rules of Civil Procedure, Plaintiff hereby

demands a jﬁry trial for all issues properly triable before a jury.
i

DATED: April 13, 2006 /s/ Andrew E. Falsett
ﬂ Gene A. Tabachnick
| PALD. #73032
Frederick H. Colen
PALD. #21833
M Andrew E. Falsetti
|\ PA LD. # 90856

REED SMITH LLP

435 Sixth Avenue

l Pittsburgh, PA 15219

u {412) 288-3258/4164/3844

‘i Counse! for Plaintiff
QRG, Ltd.
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SOLICITOR

‘J\ MAY 15 2007 ATYADM, HBG

l 1.5, PATENT & TRADEMARK OFFICE

| U.S. District Court _
United States District Court for the Middle District of Pennsylvania (Harrisburg)

| CIVIL DOCKET FOR CASE #: 1:07-cv-00483-YK

1|\ Internal Use Only

I
u
The Hershey Company et al v. Vermont Nut Free Chocolates Date Filed: 03/14/2007

Company, Inc. | Jury Demand: Plaintiff
Assigned to: Honqrable Yvette Kane Nature of Suit: 840 Trademark
Cause: 15:1051 T;ademark Infringement Jurisdiction: Federal Question
Plaintiff |
The Hershey Company represented by Harvey Freedenberg
| McNees, Wallace & Nurick
U | 100 Pine St.
TR Reg. 1,985,822 P.0. Box 1166
CREY ALY Harrisburg, PA 17108-1166
138, w b 717-237-5267
2,187,189 Fax: 17172375300
‘ Email: hfreedenberg@mwn.com
3
Lo ;,“g 36 LEAD ATTORNEY
1,038,048 ATTORNEY TO BE NOTICED

| Paul C. Llewellyn

| Kaye Scholer LLP

[ 425 Park Avenue

| New York, NY 10022

H (212) 836-8000

| Email: pllewellyn@kayescholer.com

| LEAD ATTORNEY
” ATTORNEY TO BE NOTICED
Plaintiff j\
Hershey Chocolate & Confectionery represented by Harvey Freedenberg
Corporation l (See above for address)
| LEAD ATTORNEY
[ ATTORNEY TO BE NOTICED
I
i Paul C. Liewellyn
[ (See above for address)
i LEAD ATTORNEY
[ ATTORNEY TO BE NOTICED
|
l
V. |
Defendant u
Vermont Nut Free‘l‘Chocolates
1
I
I
https://ecf.pamd.circS‘.dcn/cgi-bin/DktRpt.pl?Z 15445994203029-L._353 0-1 05/10/2007
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Company, Inc. '

Date Filed , #
03/14/2007 | Q1 | COMPLAINT - N/C to cnsl.; jury trial demanded. ( Filing fee $350,

‘, Receipt Number 111000924) (Attachments: # 1 Exhibit(s) A# 2 Exhibit
] (s) B# 3 Receipt# 4 Civil Cover Sheet)(jc) (Entered: 03/15/2007)

0371412007 || o

03/15/2007 i @ | SPECIAL ADMISSION FORM AND ECF REGISTRATION FORM
ﬁ SENT to Paul C. Llewellyn, Esquire. (jc) (Entered: 03/15/2007)

03/152007 |1 @2 |DISCLOSURE STATEMENT PURSUANT TO FRCP 7.1. (jc) (Entered:
| 03/16/2007)

03/16/2007 : 3 | LETTER addressed to counsel Re: Case Assignment and Procedures.

| Signed by Judge Yvette Kane on March 16, 2007. (sc) (Entered:
“ 03/16/2007)

04/30/2007 | @4 | SCHEDULING ORDER: - IT IS HEREBY ORDERED that the Case

| Management Conference is set for 8/1/2007 at 10:00 AM via telephone.
i Pltf's cnsl shall initiate the call. The Joint Case Mgmt Plan is due by
i‘ 8/27/07. Signed by Judge Yvette Kane on April 30, 2007. (sc) (Entered:
i 04/30/2007)

05/01/2007 ‘“ @5 | AMENDED SCHEDULING ORDER - CMC is scheduled for 8/1/07 at

| 10:00am via telephone. The Joint Case Mgmt Plan is due no later than

| *7/27/07. 4 Signed by Judge Yvette Kane on May 1, 2007. (sc) (Entered:
‘I 05/01/2007)

05/10/2007 (@6 | LETTER - from deputy clerk to Commissioner of Patents and
| Trademarks re: new case. (jc) (Entered: 05/10/2007)

Docket Text

SUMMONS ISSUED as to defendant. (jc) (Entered: 03/15/2007)

|
https://ecf.pamd.cire3l den/cgi-bin/DktRpt.pl7215445994203029-L_353_0-1 05/10/2007
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ORIGINAL

! IN THE UNITED STATES DISTRICT COURT
i MIDDLE DISTRICT OF PENNSYLVANIA

THE HERSHEY COMPANY and
HERSHEY CHOCOLATE &

CONFECTIONERY CORPORATION, . CIVILACTIONNO. /- 2V- 05 483

:\
; Plaintiffs,
| v. . JURY TRIAL DEMANDED
| :

VERMONT NUT FREE CHOCOLATES
COMPANY! INC.,

i Defendant.

i COMPLAINT

Confectionery Corporation (“Hershey Chocolate™) (hereinafter collectively referred to as

“Hershey™), for their complaint against defendant Vermont Nut Free Chocolates Company, Inc.
H
(“defendant” or “Vermont”) for trademark infringement, trade dress infringement, false
!
designation of origin, trade dress dilution and unfair competition, plcad and allege as follows:
i
I
L ; This action is brought by Hershey against Vermont under the T.anham Act, 15

NATURE AND BASIS OF THE ACTION

L.S.C. § 1051'ef seq., and state law, sccking preliminary and permanent injunctive reliel, profits,

|
damages and ?ther relief relating to defondant's knowing adoption and usc of a conical product

configuration for a chocolate candy product which it sells in a conical, foil-wrapped packaging
configuration that infringes and dilutes the well-known, federally registered trade dresses used in

connection wit‘ih Hershey’s KISSES® linc of products.
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2. . Hershey Chocolate is the owner and Hershey Company the licensee of the
famous, fede“rally registered KISSES® product trade dress, consisting of a conically-shaped
chocolate ca{fxdy (the “Kisses Product Trade Dress”) and the famous, federally registered
KISSES® pagkaging tradc dress, consisting of a conical foil-wrapped packaging similar in shape
to the i"\isscs!1 Product Tradc Dress (the “Kisses Packaging Trade Dress™) (together with the
Kisses PmdL{cl Trade Dress, the “Kisses Trade Dresses™). Hershey uses Kisses Trade Dresses in
connection w‘ith a variety of conical, foil-wrapped chocolate candies offered in silver foil
wrapping as well as various other colors. Hershey’s KISSES® brand products and the Kisses
Trade Dresse}‘s have achieved universal fame and monumental sales, and (he marks are wel
known to corf sumers throughout the United States.

1 | The Kisses I'rade Dresses have been widely advertised in the United States for
decades on tc“lcvision, in print adverlising and in other media, and Hershey has made billions of
dollars of sallcs ol KISSES® products under the Kisses Trade Dresses throughout the United
States. As aresult of [lershey’s longstanding use and extensive advertising of the Kisses Trade
Dresses, the trade dresses have developed strong secondary meaning and are famous among

consumers, who have come to associate the Kisscs Tradc Dresses and their prominent conical

shape and foil-wrapped conical shapc cxclusively with chocolate candy products emanating from

Hershey.

4. i Defendant has adopted for its “Chocolate Drop” chocolate candy product a
conical produpt configuration and conical foil-wrapped packaging configuration (as in the Kisses
T'radc Dresscs) that infringes the Kisses Product Trade Dress and Kisses Packaging Trade Dress,
and uniawfullé&y trades on the goodwill and reputation Iershey has established through its use and

}

promotion of its products and the Kisscs Trade Dresses, Defendant’s infringement of the Kisscs
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Trade Dres?‘cs is likely to cause consumers, purchasers and others to be confused or mistaken

into bclicvil‘t‘llg that defendant’s conically-shaped, foil-wrapped Chocolate Drop chocalate candy

!
products originate with, are sponsored or approved by, emanate from, or are otherwise associated

with, Hershéy or the source of the KISSES® brand praducts. [n addition, defendant’s usc of the
nearly identical product configuration and packaging of its chocolate candy products, dilutes the
!

distinctive ahd famous Kisses Product Trade Dress and Kisscs Packaging Trude Dress.
!

5., Unless such acts of infringement, dilution, unfair competition and false

|
designation ol origin are enjoined, Hershey will suffer irreparable injury for which there is no

adequate remedy at Jaw,
l PARTIES

6. ' Hershey Company is a corporation organized and cxisting under the laws of the

State of l)elaillware, with its principal placc of business al 100 Crystal A Drive, lershey,

i
Pennsylvania 17033. Hershey Company is a major manufacturer and seller of chocolate,

confeetionery and snack products, including the well-known and very successful line of
{

KISSES® candy products.
7. Hershey Chocolate is a corporation organized and existing under the laws of the
State of Dela\:yare. with its principal place of busincss at 4860 Robb Street, Wheat Ridge,

i
Colorado 80033. Hershey Chocolate is a wholly-owned subsidiary of 1lershey Company and is

the owner of the KISSES™ trademarks and the Kisses Product Trade Dress and Kisses Packaging

Trade Dress, which Hershey Chocolatc has licensed Hershey Company to use.
i
8. ' On information and belief, defendant Vermont is a corporation orpanized and
I
existing undcrtthe laws of the State of Vermont, with an address at 10 Island Circle, Garden Islc,

Vermont, 0545;8. On information and helief, Vermont is cngaged in the business of
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22nd Floor

Southfield, MI 48075-1238
248-358-4400

Email: mchuey@brookskushman.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Mark A. Grace

Cohen & Grigsby PC

11 Stanwix Street

15th Floor

Pitisburgh, PA 15222-1319
412-297-4900

Email: mgrace@cohenlaw.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Robert C.J. Tuttle

Brooks Kushman P.C.

1000 Town Center

22nd Floor

Southfield, MI 48075-1238
248-358-4400

Email: rtuttle@brookskushman.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Thomas C. Wettach

Cohen & Grigsby, PC

11 Stanwix Street

15th Floor

Pittsburgh, PA 15222
412-297-4900

Email: twettach@cohenlaw.com
LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Jill L. Bradley

Cohen & Grigsby, P.C.

11 Stanwix Street, 15th Floor
Pittsburgh, PA 15222
412-297-4707

Email: jbradley@cohenlaw.com
ATTORNEY TO BE NOTICED

Mark D. Chuey

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

i
https://ecf.pamd.circ-]3.dcn/cgi-bin/DktRpt.pl?4971 24625369658-1_353_0-1 05/10/2007
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munufactm%ring, distributing and selling candy products, including the infringing products at issuc
in this ]aw?suit.
JURISDICTION AND VENUE

Y, The Court has subjcct matter jurisdiction over the lrademark infringement,
tradcmark éflilulion, falsc designation of origin and unfair competition claims pursuant to the
Lanham A‘%l, 15 U.S.C. § 1121, and pursuant to 28 U.S.C. §§ 1331 and 1338(a) & (b). The
Court has s"%lbjem matter jurisdiction aver the claims arising under state law pursuant to 28
U.S.C. § 1332, because there is complete diversity of citizenship and the amount in controversy
exceeds .S7é,0()0, exclusive of interest and costs. The Court also has supplemental jurisdiction
over the clai\jms arising under statc law pursuant to 28 U.S.C. § 1367,

10. ‘The Court has personal jurisdiction over defendant because, upon information and
belicf, clcfcn%lant is present and doing business in the Commonwealth of Pennsylvania cither
dircetly or Lﬂpttgh ils agents, and sells or has sold its infringing products in thc Commuonwealth
of I"ennsylvaﬁia.

11. - Venue is approptiate in this Court pursuant to 28 U.S.C. § 1391 because

defendant is subject to personal jurisdiction in this Judicial District and because a substantial part

of the events giving rise to plaintiffs’ claims oeeurred in this Judicial District.
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' ALLEGATIONS COMMON TO ALL CLAIMS

Hershey and Its KISSES® Trade Dresses
|
12, v For more than a century, Hershey and its predecessors have been among the

leading mam"ifacturers of confectioncry items in the United States and worldwide.

13. | Amaong Hershey’s most famous products is the HERSHEY'S KISSES®, or simply

KISSESY, ch‘:oco]ate candy, first introduced in 1907, which Hershey manufactures and distributes

|
under the Kisses Product Trade Dress and the Kisses Packaging Trade Dress.
|

14. ! The Kisses Product Trade Dress marks arc universally recognized symbols of
Hershey's poodwill and also are the subject of a number of federal trademark registrations,
including;

. M%ark consisting of “the configuration of a conically-shaped candy piece
approximately 7/8 of an inch high as measured from the basc t the pinnacle and
15/16 of an inch in diameter as measured at the base of the candy picee,” U.S.
Registration No. 1,986,822, Registered on July 16, 1996 for use in connection with
candy;

* Mark consisting of “the configuration ol 4 conically-shaped candy picce equal to or
larger than 7/8 of an inch high as measured from the basc to the pinnacle and 15/16 of
an inch in diameter as measured at the base of the candy piece,” U.S. Registration Na.
2,138,566. Registered on February 24, 1998 for usc in connection with candy; and

* Mark consisting of “thc conliguration of a molded, conically shaped candy piece,”
U.S. Registration No. 2,187,189. Registered un September 8, 1998 for use in
connection with eandy.

15. The Hershey’s Kisses Packaging Trade Dress marks arc universally recognized

symbols of Hershey’s goodwill and are the subject of a number of federal trademark

registrations, including:

. Mar!( consisting of “the overall, indtvidual, silver colored wrapping of the goods
which takes approximately the conformation of the goods,” U.S. Registration No.
1,031,836, Registered on January 27, 1976 for usc in connection with solid
chocolate; and
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. “'Mark consisting of *“the overall individual wrapping of the goods which takes
approximately the conformation of the gonds,” 1.S. Registration No. 1,038,025,
Registered on April 13, 1976 for use in connection with solid chocolate.

16. ‘ Rights in the foregoing Ilershey marks, copies of the registration certificates for
which are z{;tached hereto as Exhibit A, date back for many decades. Many of the foregoing
trademark rlagistrminns have achieved incontestahle status under the Lanham Act, including Reg,
Nos. 1,086,822, 2,138,566 and 2,187,189,

17, While Hershey Company has offcrcd HERSHEY'S KISSES® candy wrapped in
different col‘ior foil, such as red, green, purple or gold, the most widely known and famous
variation ul'ihc Kisses Packaging Trade Dress features a silver foil wrapping.

18 ' Over the years, the Kisses Product Trade Dress and Kisses Packaging ‘I'tade Dress
have been uﬁ‘,cd ¢xtensively not only in connection with candy, but also with various gift items
such as candles, paperweights, crystal bowls, clocks and Christmas ornaments, The Kisses
Trade Dresséﬁ have heen the subject of extensive advertising and promotion in a variety of
media, including television, print and the Intcrnet, and the HERSHEY'S KISSES™ family of
products havé been highly suceesslul and are sold worldwide. In the United States alone,
Hershey sc]lsj{hundrcds ol millions of dollars of KISSES™ brand products bearing the Kisscs
Trade Dress a%mua]ly.

19, | By virtue of llershey’s substantial use, sales and promotion of its products using
the Kisses Tra&e Dresses, and by virtue of the non-functional nature of those trade dresses, the
marks have become well-known, have hecome distinctive of Hershey's products, and have come
to serve to ideﬁtify and indicate the source of Hershey’s product 1o consumers and the trade.

Hershey has developed for itself and its products substantial goodwill and an excellent reputation

among actual and potential purchascrs and users of its products.
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20. : In light of the distinctiveness of the Kisses Trade Dresses, the duration and cxlcnt

of Hcrshcy’%’ sales, marketing and use of these marks throughout the United Statcs, and the
registration (‘xi these marks, the Kisses Trade Dresses are distinctive and famous within the
meaning of Section 43(c) of the Lanham Act, 15 U.S.C. §1125(c).

21.  Hershey has acted with diligence in policing the unauthorized use and misuse by
other parties'of trademarks similar to or identical (o the famous Kisses Product Trade Dress or

Kisses Packaging Trade Dress when such uses have come to 1lershey’s attention,

Defendant’s Unauthorized Copying and Use of the KISSES® Trade Dresses

22, + Well aller Hershey first began using its Kisses I'rade Drosses {or ils conically-
i

shapud chocolate candy products, and after the Kisses ‘I'radc Dresses had become famous,
delendant commenced manufacturing, distributing and marketing a chocolate candy product
featuring a C(;nically-shaped product configuration virtually identical to the Kisses Product Trade
Dress. In addition, should there be any doubt as 10 defendant’s intent to mimic and trade upon
the Kisses Tréde Dresses, defendant’s chocolate candy product is individvally packaged — like
the Kisses I’a;:kaging Trade Dress — with silver colored foil wrapping thal takes the conformation
of defendﬂnt’; goods. (A photograph showing defendant’s infringing product configuration and
puckaging Jor.ils Chocolate Drop product is attached as Exhibit B),

23. On information and belief, defendant markets, distributes and sells its candics in
thair inl'ringinlg packaging in the United Statcs, including in the Commonwealth of Pennsylvania.
On infonnatio:n and belief, defendant distributes and sells its infringing products to online and
traditional retatii stores and dircetly to consumers through other channcls of irade, including
through catalogs and websites available to consumners in the Commonwealth of Peansylvania and

within this Judicial District,
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Likclihood of Confusion and Difution Resulting from Defendant’s

Unauthorized Copying and Use of the KISSES™ Trade Dress.
i

24, Defendant has not now and never has heen authorized by Hershey or its affiliates

to use either the Kisses Product Trade Dress or the Kisses Packaging Trade Dress, or any

variation thereof in connection with its products.

25 Oninformation and belict, the defendant’s infringing product is sold in similar
stores and channels of trade as Hershey's KISSES™ products.  Both products are in the same
general category of chocolate candy, and are sold to many of the same retailers and consumers.

26. Defendant’s usc ol a conically-shaped product configuration and package design
confusingly !Si!nilﬂl' to the Kisses Trade Dresses, particularly in conjunction with chocolate candy
products, is likcly to cause confusion, mistake or deception of purchasers and the consuming
public as to the source or origin of defendant’s goods. A substantial number of actual and
potential purﬁxasers and consumers, upon encountering defendant’s products or advertisements
bearing dufcﬁdant's trade dress, are likely to mistakenly believe that defendant’s goods originate
with, ur are licensed, approved, or sponsored by, or otherwise affiliated with or related to,
Hershey or i{s products,

217. “ Defendant’s usc of a conically-shaped product configuration and packaging
design similar to the Kisscs Trade Dresses also has caused and is likely 1o cause dilution of the
famous Kisse;s Trade Dresses, by lessening their capacity to identify and distinguish products
marketed and:sold by Hershey under the Kisses Trade Dresses and by tamishing those famous
trade dresses.;

28. Detendant’s acts are causing and will continuc o cause damage and irreparablc

harm to lershey and to its valuable reputation and goodwill with purchascrs and consumers.
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A

FIRST CLAIM FOR RELIEF
Infringement of Federally Registered Mark
(15 U.S.C. § 1114(1)(a))

29, Plaintiffs repeat and reallege paragraphs 1 through 28 of this Compluint as if fully
set forth herein,

30. | This claim is for the infringement of a trademark registered in the United States
Patent and Trademark Office, pursuant to Scction 32(1) of the Lanham Aet, 15 U.S.C. §
1114(1)(a), as amended,

31. ° The conical produg! configuration and foil-wrapped packaging configuration used
by dcfcndani are conlusingly similar to, and a colorable imitation of, the federally registered
Kisses Product Trade Dress and Kisses Packaging Trade Dress, and infringe Hershey's
trademark registrations covering those marks. Defendant’s unauthorized use of the conical
product confllguration and its foil-wrapped packaging configuration are likely to cause confusion
and mistake ;md to deceive the public as to the approval, sponsorship, license, source or origin of
defendant’s products.

32. | Oninformation and belief, defendant’s acts of trademark infringement have been
donc willfully and deliberately and defendant has profited and been unjustly enriched by sales
that delendant would not otherwise have made but for its unlawful conduct.

33.  Defendant’s willful and deliberatc acts deseribed above have caused injury and
damages to plaintiffs, and have caused irreparable injury to plaintiffs’ goodwill and reputation,
and, unless enjoined, will cause further irrcparable injury, whereby plaintiffs have no adequale
remedy at law.,

SECOND CLAIM FOR RELIEF

Trade Dress Infringement, False Designation of Origin and Unfair Competition
(15 U.S.C. § 1125(a))
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34. . Plaintills repeat and reallege paragraphs 1 through 28 of this Complaint as if fully
sct forth herein,

35, This claim is for trade dress infringement, lalsc designation of origin and unlair
competition in violation of Section 43(a) of the Lanham Act, 15 U.S.C. § 1125(a).

36. By its unauthorized usc of a conical product configuration and foil-wrapped
packaging configuration for its Chocolate Drop candy products, defendant has infringed
[lershey's Kisses Product Trade Dress and Kisscs Packaging Trade Dress, falsely designated the
origin of its products, and competed unfairly with plaintitfs, in violation of 15 U.S.C. § 1125(a).

37. ' On information and belief, defendunt’s acts of trade dress infringement, false
designation of origin and unfair competition have been done willfully and deliberately and
defendant has profited and been unjustly enriched by sales that it would not otherwise have made
but for its unlawful conduct.

18.  Defendant’s acts described above have caused injury and damages to plaintiffs,
have caused ir_reparuble injury to plaintifls’ goodwill and reputation, and, unless enjoined, will
cause further iﬁcparable injury, whereby plainti{ls have no adequate remedy at law.

‘THIRD CLAIM FOR RELIEF
Trademark Dilation
(15 U.S.C. § 1125(c))

39.  Plaintiffs repcat and reallege paragraphs | through 28 of this Complaint as if fully
set forth herein.

40.  This claim is {or the dilution of trademarks pursuant to Section 43(c) of the
Lanham Act. 15 U.S.C. § 1125(c), as amended by the Trademark Dilution Revision Act of 2000.

41,  The Kisscs Product Trade Dress {the conical product configuration) registered

under U.S. Rep. No. 186,828, 1,986,822, 2,138,566, and 2,187,189, and the Kisses Packaging

10
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Trade Dres§ (the foil-wrapped packaging configuration) registered under U.S. Reg. Nos,
1,031,836 aJnd 1,038,025, are distinctive and famous wirhih the meaning of 15 U.S.C, § 1125(c),
and were distinctive and famous prior to the datc of defendant’s conduct challenged herein.

-42. . Decfendant’s conduct, as described above, is likely to dilute and is diluting the
distinctive quality of the famous Kisses Trade Dresses in that defendant’s challenged trade
dresses are likely 1o create and have created an association hetween defendant’s trade dresses and
Hershey’s fz;mous Kisses Trade Dresses, which impairs the distinetiveness of those famous
marks and lessens the capacity of those famous marks to identify and distinguish products
marketed ané sold by plaintiffs under thosc marks.

43.  To the extent that defendant’s product is viewed as being less than satisfactory to
consumers, ﬁlaintiffs’ business reputation and goodwill and the reputation and goodwill of
plaintiffs’ famous Kisses Trade Dresses are likely to he and will be tarnished and injured.

44. - On information and belief, defendant’s acts of trademark dilution have been done
willfully and deliberately and defendant has profited and been unjustly enriched by sales that
defendant would not otherwise have made but for its unlawlul conduct.

45, Defendant’s acts described above arc likely to cause and have caused injury and
damage to plaintiffs’ goodwill and repulation and, unless enjoined, wilt cause further irreparable
injury, whereby plaintiffs have no adequate remedy at law.

FOURTH CILAIM FOR RELIEF
Common Law Trademark Infringement and Unfair Competition

46, Plaintiffs repeat and reallege paragraphs | through 28 of this Complaint as if

fully set forth herein.
47.  This claim is for trademark infringement and unfair competition in violation of

the common law of the Commonwealth of Pennsylvania.

11
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48 Defendant’s use of its infringing conically-shaped product contiguration and
package dési gn, as described above, constitutes common law trademark infringement, passing
otf and unfair competition in violation ol common law.

49.  Oninformalion and belief, defendant’s acts of common law trademark
inl‘ringcme;n, passing off and unfair competition have been done willfully and dcliberately and
defendant has profited and been unjustly enriched by sales that defendant would not olherwise
have made but for its unlawful conduct.

50. ‘. Defendant’s acts described above have causcd injury and damages to plaintiffs,
and have caused irreparable injury to plaintiffs’ goodwill and reputation and. unless enjoined,
will cause t'grther irreparable injury, whercby plaintifls have no adequate remedy at law.

FIFTH CLAIM FOR RELIEF
‘T'rademark Dilution Under

Pennsylvania Cons. Stat. Ann. Tit. 54 Section 1124

51, \‘ Plaintills repeat and reallege paragraphs 1 through 28 of this Complaint as if
fully sct [brtl; herein.

52, : This claim is for the dilution of trademarks and injury to business or reputation
under Pa. Cons. Stat. Ann, Tit, 54 § 1124,

53, The federally-repistered Kisses Product Trade Dress (the conical product

configuration), and the federally-registered Kisses Packaging Trade Dress (the foil-wrapped

packaging configuration) arc famous marks in the Commonwealth of Pennsylvania within the
meaning of Pa. Cons. Stat. Ann. Tit. 54 § 1124, and were famous prior o the date of defendant’s
adoption and usc of similar trade dresses in connection with salcs and advertising for its candy

producls.
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54.  Dcfendant’s conduct, as described above, is diluting and will dilute the distinctive
quality of ﬂcrshcy's {amous Kisses Trade Dresses, thereby lessening the capacity ol those marks
to identify %md distinguish products marketed and sold by plaintiffs under the Kisses Trade
Dresses. |

55.  To the extent the defendant’s product is vicwed as being less than satisfactory to
CONSUMers, plaintiffs’ business reputation and goodwill and the reputation and goodwill of
plaintiffs’ famous trade dre_ss is being and will be tarnished and injured.

56.  Defendant’s acts described above have caused injury and damages (o plaintiffs,
and have caused irrcparable injury to plaintiffs’ goodwill and reputation and, unless enjoined,
will causc further irreparable injury, whereby plaintiffs have no adequate remedy at law.

PRAYER FOR RELIEF

WHEREFORE, Ilershey prays that this Court enter judgment against defendant as
follows:

A, Granting preliminary and permanent injunctive relief restraining defendant, its
officers, directors, agents, cimployces, servants, attorneys, successors, assigns and others
controlling, controlled by or afliliated with defendant and all thosc in privity or active concert or
participation With any ol the foregoing (including without limitation each distributor or rescller
of defcnclanl's; Chocolate Drops or other candy products), and all those who receive actual notice
by persunal service or otherwise:

m from using, in writing or in any media, the Kisses Product Trade Dress or
uny other prodyct configuration confusingly similar to plaintiffs® Kisscs Product Trade Dress for

any purpose;
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Robert C.J. Tuttle
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LEAD ATTORNEY
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Thomas C. Wettach

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Jill L. Bradiey
(See above for address)
ATTORNEY TO BE NOTICED

Andrew E, Falsetti

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Gene A, Tabachnick

(See above for address)

LEAD ATTORNEY
ATTORNEY TO BE NOTICED

Robert B. Hoffman

Wolf Block Schorr and Solis-Cohen,
LLP

213 Market Street, 9th Floor
Harrisburg, PA 17101

(717) 237-7182

Email: rhoffman@wolfblock.com
LEAD ATTORNEY

ATTORNEY TO BE NOTICED

Date Filed

Docket Text

09/12/2006
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1 | Case transferred in from District of Western District of Pennsylvania;
Case Number 2:06-CV-500. Original file with documents numbered 1-
17, certified copy of transfer order and docket sheet received., filed by
QRG, LTD.. (Attachments: # 1 Civil Cover Sheet # 2 Receipt# 3 Doc. 2-
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(2)  from using, in writing or in any media, the Kisses Packaging Trade Dress
or any other packaging configuration confusingly similar to plaintiffs” Kisses Packaging Tradc
Dress for any purpose; and

(3)  from otherwise competing unfairly with plaintiffs;

B. Ordering that defendant be adjudged to have violated Sections 32, 43(a) and 43(c)
of the Lanham Act, 15 U.S.C. §§ 1114, 1125(x) and 1125(c), to have committed acts of
trademark ir;fringcmcnl, trade dress infringement, false designation of origin, unfair competition
and trade dress dilution, and o have caused trademark dilution and injury to business or
reputation in violation of Pennsylvania Cons. Stat Ann. Title 54 § 1124;

C. Ordering an accounting of all gains, profits, savings and advantages realized by
defendant from its aforesaid acts of trademark infringement and dilution, false designation of
origin and unfair competition, and awarding treble profits pursuant to Pennsylvania Cons. Stat
Ann. Title 54 § 1123 an the ground that defendant engaged in its wrongful acts with knowledge
or bad faith or under other circumstances warranting treble profits;

D. Awarding such damages as plaintiffs shall establish in consequence of
defendant’s aloresaid acts of trademark infringement and dilution, false designation of origin and
unfair compétition, together with appropriate interest thercon, including three times the amount
found us actual damages by the trier of fact to properly compensate plaintiffs for their damages,
pursuant to 13 U.S.C. § 1117(a) and Pennsylvania Cons. Stat Ann, Title 54 § 1123;

E. Ordering defendant to pay for and cause to be disseminated corrective advertising
to ameliorate the adverse consequences of delendant’s acts of trademark infringement and
dilution, [ulse designation of origin and unfair competition, the content, nature, form and extent

of which is 10 be approved by plaintiffs and this Court;

14
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F. ' Qrdering defendant to recall from all chains of distnbution all goeds, product
packaging. product displays, promotional materials, advertisements, commercials, infomercials
and other items, the dissemination by defendant of which would violate the injunction herein
requested;

G Ordering defendant to deliver up for destruction any and all goods, product
packaging, product displays, promotional materials, advertisements, commercials and other
items in the possession, custody or control of defendant which, if sold, displayed or used, would
violate the injunction herein granted, and to disable all web sites to the extent they contain any
content, the display or use of which would violate the injunction herein requested,

H. Ordering defendant to pay for and cause to be disseminated to cach distributor
and reseller of defendant’s candy products a notice advising said persons of defendant’s acts of
trademark infringement and dilution, lalse designation of origin and untair competition and
advising ol the issuance and content of the injunction herein requested;

L Ordering that, pursuant to Section 34(a) of the Lanham Act, 15 1.5.C. § 1 116¢a),
defendant shall serve upon plaintiffs within thirty (30} days afier service on defendant of an
order granting an injunction, or such extended period as the Court may direct, a report in wriling
under oath setting forth in detail the manner and form in which defendant has complied with the
injunction;

J. Awarding plaintiffs their costs and cxpensos ol this action;

K. Peclaring that this is an cxecptional casc pursuant to 15 U.S.C. § 1117, because of
the willful and deliberate naturc of defendant’s acts ol trademark infringement and dilution, false

advertising and unfair competition, and awarding plaintiffs their rcasonable altorneys’ fees;

15
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L. Dcclaring that defendant committed its wrangful acts with knowledge or had faith
or under circumstances otherwisc warranting attorneys fees under Pennsylvania Cons. Stat Ann.
Title 54 § 1123, and awarding plaintilly their reasonablc attorncys’ fccs; and

M. Granting such other and further relief as this Court may deem just and proper.
Dated: March __, 2007

Respectfully submitted,

McNEES WA] CE & NURICK 1.1.C
0 2
C
// \% -
Of Counsel: N 7 fltgoery Y T

\l((nrve%/re énber
Paul C. Llewellyn 00 Pide Jtreet
Christopher D. Baker P.O. Box 1

Kaye Scholer LLP Harrisburg, PA 17108-1166
425 Park Avenue Telephone: (717) 237-5267
New York, New York 10022 Facsimile: (717) 237-5300
Telephone: (212) 836-8000 Attorneys for Plaintiffs

Facsimilc: (212) 836-0403
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Disclosure Statement# 4 Doc. 3- Summons# 5 Doc. 4- Motion to
Dismiss# 6 Proposed Order to Motion to Dismiss# 7 Doc. 5- Brief in
Support to Motion to Dismiss# 8 Exhibit A# 9 Exhibit B# 10 Exhibit C#
11 Doc. 6- Notice of Appearance by Thomas C. Wettach# 12 Doc. 7-
Notice; Response to Motion to Dismiss# 13 Doc. 8- Motion for
Discovery# 14 Proposed Order for Motion for Discovery# 15 Exhibit 1#
16 Exhibit 2# 17 Exhibit 3# 18 Exhibit 4# 19 Exhibit 6# 20 Exhibit 74 21
Exhibit 8# 22 Exhibit 9# 23 Exhibit 5 (Motion for Discovery)# 24 Doc.
9- Notice:Response to Motion for Discovery# 235 Doc. 10- Brief in Opp.
to Motion for Discovery# 26 Exhibit A (Brief in Opp. to Discovery# 27
Exhibit B (Brief in Opp. to Discovery)# 28 Exhibit C (Brief in Opp. for
Discovery)# 29 Exhibit D- (Brief in Opp. to Discovery)# 30 Doc. 11-
Order Granting Motion for Discovery# 31 Doc. 12- Brief in Opp. to
Motion to Dismiss# 32 Exhibit A (Brief in Opp. to Motion to Dismiss)#
33 Exhibit B (Brief in Opp. to Motion to Dismiss)# 34 Exhibit C (Brief
in Opp. to Motion to Dismiss)# 35 Declaration of Richard T. Ting# 36
Declaration of Andrew E. Falsetti# 37 Declaration of Harald Philipp# 38
Declaration of Chris Bede# 39 Doc. 3 - Moticen for Leave to File a Brief
in Reply# 40 Exhibit A (Motion to File Brief in Reply)# 41 Doc. 14-
Response to Motion for Leave to File a Brief in Reply# 42 Supplemental
Declaration of Richard Ting# 43 Doc. 15-Order Granting Motion to File
Brief in Reply# 44 Doc. 16- Brief in Reply# 45 Exhibit A (Brief in
Reply)# 46 Doc. 17- Order Denying Motion to Dismiss. ADDITIONAL
ATTACHMENTS ADDED-TRANSFER LETTER AND DOCKET
FROM WESTERN DISTRICT OF PA(s) added on 9/13/2006 (crh, ).
(Entered: 09/13/2006)

09/13/2006

SPECIAL ADMISSION FORM SENT to Andrew E. Falsetti, Mark A.
Grace & Thomas C. Wettach (crh, ) (Entered: 09/13/2006)

09/13/2006

2 | Transfer Letter to Counsel (crh, ) (Entered: 09/13/2006)

09/20/2006

NOTICE:A Case Mgmnt Conf has been set for 10/24/2006 @ 9:15 AM
before Honorable Sylvia H. Rambo. This conference is by phone and the
call is to initiated by the pltf. unless otherwise agreed upon. A joint case
mgmnt plan is to be filed n/I/t 10/17/06.(ma, )} (Entered: 09/20/2006)

09/21/2006

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Andrew
E. Falsetti on behalf of QRG, LTD. Attorney Andrew E. Falsetti is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111
146455 (Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)

09/21/2006

@3

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Gene A.
Tabachnick on behalf of QRG, LTD. Attorney Gene A. Tabachnick is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111
146455 (Attachments: # 1 Receipt) (jo) (Entered: 09/21/2006)

09/21/2006

NOTICE of Appearance by Robert B. Hoffman on behalf of QRG, LTD.
(Hoffman, Robert) (Entered: 09/21/2006)

09/22/2006

SPECIAL ADMISSIONS FORM APPROVED as to Andrew Falsetti,
Esq. on behalf of ORG, LTDSigned by Judge Sylvia H. Rambo on

https://ecf.pamd.circ:? .den/egi-bin/DktRpt.pl?497124625369658-L_353_0-1 05/10/2007
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09/22/06. (ma, ) (Entered: 09/22/2006)

Page 5 of 8

09/22/2006

8 | SPECIAL ADMISSIONS FORM APPROVED as to Gene Tabachnick,

Esq. on behalf of QRG, LTDSigned by Judge Sylvia H. Rambo on
09/22/06. (ma, ) (Entered: 09/22/2006)

09/29/2006

9 | PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark D.

Chuey on behalf of NARTRON CORPORATION Attorney Mark D.
Chuey is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146486 (crh, ) (Entered: 09/29/2006)

09/29/2006

©
=

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Robert
C.J. Tuttle on behalf of NARTRON CORPORATION Attorney Robert

C.J. Tuttle is seeking special admission. Filing Fee: 25.00 Receipt
Number: 111 146485. (crh, ) (Entered: 09/29/2006)

10/02/2006

IO

SPECIAL ADMISSIONS FORM APPROVED as to Mark D. Chuey,

Esq. on behalf of Nartron/Signed by Judge Sylvia H. Rambo on 10/02/06.

(ma, ) (Entered: 10/02/2006)

10/02/2006

©
s

SPECIAL ADMISSIONS FORM APPROVED as to Robert Tuttle, Esq.
on behalf of Nartron.Signed by Judge Sylvia H. Rambo on 10/02/06.
(ma, ) (Entered: 10/02/2006)

10/06/2006

e

ANSWER to Complaint by NARTRON CORPORATION.
(Attachments: # | Exhibit(s) A# 2 Exhibit(s) B)(Bradley, Jill) (Entered:
10/06/2006)

10/17/2006

©
=

CASE MANAGEMENT PLAN by QRG, LTD.. (Falsetti, Andrew)
(Entered: 10/17/2006)

10/18/2006

%)
on

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark A.

Grace on behalf of NARTRON CORPORATION Attorney Mark A.
Grace is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146621. (crh, ) (Entered: 10/18/2006)

10/18/2006

©
=

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Thomas
C. Wettach on behalf of NARTRON CORPORATION Attorney Thomas
C. Wettach is seeking special admission. Filing Fee: 25.00 Receipt
Number: 111 146621. (crh, ) (Entered: 10/18/2006)

10/19/2006

e
=

SPECIAL ADMISSIONS FORM APPROVED as to Mark Grace, Esq.
on behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06.
(ma, ) (Entered: 10/19/2006)

10/19/2006

L]
%

SPECIAL ADMISSIONS FORM APPROVED as to Thomas Wettach,
Esq. on behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06.
(ma, ) (Entered: 10/19/2006)

10/24/2006

https://ecf.pamd.circ3.den/cgi-bin/DktRpt.pl7497124625369658-1._353_0-1

N
O

ORDER - STANDARD CASE MANAGEMENT TRACK Case placed
on the 08/2007 trial list. Cases on this list are scheduled to begin on
9/4/2007 following all j/s's starting at 9:30 AM. A date certain may be
discussed at the PTC which is set for 8/17/2007 @ 1:30 PM; Discovery
due by 2/28/2007. Dispositive Mtns due by 6/20/2007. PTMs due by
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8/10/2007. See order for other ddls. Signed by Judge Sylvia H. Rambo on
10/24/06. (ma, ) (Entered: 10/24/2006)

11/01/2006

<

MOTION to Dismiss Pursuant to Fed R.Civ.P. 12(b)(1) by NARTRON
CORPORATION. (Attachments: # 1 Certificate of Compliance With
Local Rule 7.1# 2 Proposed Order)(Grace, Mark) (Entered: 11/01/2006)

11/01/2006

©
N

BRIEF IN SUPPORT re 21 MOTION to Dismiss Pursuant fo

Fed R.Civ.P. 12(b)(1) filed by NARTRON CORPORATION.
(Attachments: # 1 Declaration of John E. Nemazi# 2 Exhibit(s) A - G)
(Grace, Mark) (Entered: 11/01/2006)

11/16/2006

©
5

BRIEF IN OPPOSITION re 21 MOTION to Dismiss Pursuant to

Fed R.Civ.P. 12(b)(1) filed by QRG, LTD.. (Attachments: # 1

Affidavit /Declaration of Harald Philipp# 2 Exhibit(s) 1# 3 Exhibit(s) 2#
4 Exhibit(s) 3# 5 Exhibit(s) 4# 6 Exhibit(s) 5# 7 Exhibit(s) 6# 8 Exhibit
(s) 7)(Falsetti, Andrew) (Entered: 11/16/2006)

11/27/2006

REPLY BRIEF re 21 MOTION to Dismiss Pursuant io Fed. R.Civ.P. 12
(b)(1) filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit
(s) 1)(Grace, Mark) (Entered: 11/27/2006)

11/30/2006

) | MOTION to Clarify The Case Caption by QRG, LTD.. (Attachments: # 1

Certificate of Compliance with Local Rule 7.1# 2 Proposed Order)
(Falsetti, Andrew) (Entered: 11/30/2006)

12/01/2006

BRIEF IN SUPPORT re 25 MOTION to Clarify The Case Caption filed
by QRG, LTD..(Falsetti, Andrew) (Entered: 12/01/2006)

12/01/2006

ORDER deferring ruling on Motion to Clarify 25 pending decision on
dft's mtn to dismissSigned by Judge Sylvia H. Rambo on 12/01/06 (ma, )
(Entered: 12/01/2006)

02/12/2007

o
2

NOTICE by QRG, LTD. of Dismissal of Related Action (Attachments: #
1 Appendix Eastern District of Michigan Order and Opinion Granting
Motion to Dismiss)(Falsetti, Andrew) (Entered: 02/12/2007)

03/02/2007

S
[==]

MEMORANDUM AND ORDER: Denying in part dft's mtn to dismiss
21 as follows: a) The Court will reserve ruling with regard to the
"capacitivetouch sensor products and related components” issue and
grant Pltf Iv toamend the complaint on or before 4/2/07.b) Mtn is denied
in all other respects.2) Pltf's Mtn to Clarify the Case Caption 25
iISGRANTED. The Clrk shall change the case caption as to pltf to read:
"QRG, Ltd., a/k/a Quantum Research Group,Ltd., Plaintiff." All future
filings shall display this caption. 3) An amended cmo will follow.Signed
by Judge Sylvia H. Rambo on 03/02/07 (ma, ) (Entered: 03/02/2007)

03/02/2007

AMENDED CASE MANAGEMENT ORDER: J/S and Trial continued
to the 10/1/2007 list beginning at 9:30 AM before Honorable Sylvia H.
Rambo. Discovery due by 3/30/2007. Dispositive Mts ddl 7/20/2007.
PTMs due by 9/7/2007. PTC rescheduled for 9/14/2007 @ 10:00 AM
before Honorable Sylvia H. Rambo. See order for other ddls.Signed by
Judge Sylvia H. Rambo on 03/02/07. (ma, ) (Entered: 03/02/2007)

https://ecf.pamd.circ3

.den/cgi-bin/DktRpt.pl?497124625369658-L_353_0-1
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03/08/2007

©
&

AMENDED COMPLAINT against NARTRON CORPORATION, filed
by QRG, LTD..(Falsetti, Andrew) (Entered: 03/08/2007)

03/19/2007

le

ANSWER to Amended Complaint, COUNTERCLAIM against all
defendants by NARTRON CORPORATION.(Grace, Mark) (Entered:
03/19/2007)

03/20/2007

Correction made to docket sheet to reflect QRG, LTD. as the
Counterclaim Defendant with appropriate counsel listed as per the
3/19/07 Amended Complaint and Counterclaim 33. (dfm ) (Entered:
03/20/2007)

03/23/2007

MOTION to Strike Counterclaim by QRG, LTD.. (Attachments: # 1
Exhibit(s) A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D# 5 Brief in
Support# 6 Proposed Order)(Falsetti, Andrew) (Entered: 03/23/2007)

03/26/2007

©
&

BRIEF IN SUPPORT re 34 MOTION to Strike Counterclaim filed by
QRG, LTD..(Falsetti, Andrew) (Entered: 03/26/2007)

03/29/2007

©
5

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by
NARTRON CORPORATION. (Attachments: # 1 Exhibit(s) A# 2 Exhibit
(s) B# 3 Exhibit(s) C - Part 1# 4 Exhibit(s) C - Part 2# 5 Exhibit(s) D# 6
Exhibit(s) E# 7 Exhibit(s) F# 8 Exhibit(s) G# 9 Exhibit(s) H# 10 Exhibit
(s) )(Grace, Mark) (Entered: 03/29/2007)

03/29/2007

©
=

CERTIFICATE of of Compliance by NARTRON CORPORATION re
36 Reply Brief,. (Grace, Mark) (Entered: 03/29/2007)

04/12/2007

©
62

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by QRG,
LTD..(Falsetti, Andrew) (Entered: 04/12/2007)

04/23/2007

&
O

MEMORANDUM AND ORDER denying pltf's Motion to Strike
34.Signed by Judge Sylvia H. Rambo on 04/23/07 (ma, ) (Entered:
04/23/2007)

04/23/2007

40 | NOTICE: A scheduling Conference has been scheduled for 5/10/2007 @

9:00 AM before Honorable Sylvia H. Rambo. This conference is by
phone with the call to be initiated by the pltf.Signed by Judge Sylvia H.
Rambo on 04/23/07. (ma, ) (Entered: 04/23/2007)

05/07/2007

41 | REPLY/ ANSWER to Counterclaim for Patent Infringement by QRG,

LTD..(Falsetti, Andrew) (Entered: 05/07/2007)

05/07/2007

MOTION for Partial Summary Judgment on Plaintiff QRG's Declaratory
Judgment Claim for Unenforceability of The Five Nartron Patents-In-
Suit by NARTRON CORPORATION.(Grace, Mark) (Entered:
05/07/2007)

05/07/2007

43 | STATEMENT OF FACTS re 42 MOTION for Partial Summary

Judgment on Plaintiff QRG's Declaratory Judgment Claim for
Unenforceability of The Five Nartron Patents-In-Suit filed by
NARTRON CORPORATION. (Attachments: # 1 Index of Exhibits# 2
Exhibit(s) A# 3 Exhibit(s) B# 4 Exhibit(s) C)(Grace, Mark) (Entered:
05/07/2007)

https://ecf.pamd.circ?.dcn/cgi-bin/DktRpt.pl?49712462536965 8-L_353_0-1

05/10/2007
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05/07/2007

44 | BRIEF IN SUPPORT re 42 MOTION for Partial Summary Judgment on

Page 8 of 8

Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The
Five Nartron Patents-In-Suit filed by NARTRON CORPORATION.
(Grace, Mark) (Entered: 05/07/2007)

05/07/2007

45 | EXHIBIT A4 to Brief in Support by NARTRON CORPORATION re 44

Brief in Support, (Grace, Mark) (Entered: 05/07/2007)

05/07/2007

46 | EXHIBIT PROPOSED ORDER by NARTRON CORPORATION re 42

MOTION for Partial Summary Judgment on Plaintiff QRG's Declaratory

Judgment Claim for Unenforceability of The Five Nartron Patents-In-
Suit. (Grace, Mark) (Entered: 05/07/2007)

05/07/2007

47 | MOTION for Partial Summary Judgment that the Nartron Patents-In-

Suit Are Not Invalid by NARTRON CORPORATION. (Attachments: # 1
Proposed Order)(Grace, Mark) (Entered: 05/07/2007)

05/07/2007

D48

STATEMENT OF FACTS re 47 MOTION for Partial Summary
Judgment that the Nartron Patents-In-Suit Are Not Invalid filed by
NARTRON CORPORATION. (Attachments: # 1 Index# 2 Exhibit(s) A#
3 Exhibit(s) B# 4 Exhibit(s) C# 5 Exhibit(s) D# 6 Exhibit(s) E)X(Grace,
Mark) (Entered: 05/07/2007)

05/07/2007

@49

CORPORATION. (Attachments: # 1 Exhibit(s) A)(Grace, Mark)
(Entered: 05/07/2007)

BRIEF IN SUPPORT re 47 MOTION for Partial Summary Judgment
that the Nartron Patents-In-Suit Are Not Invalid filed by NARTRON

05/08/2007

CERTIFICATE of Compliance with Word-Count Limit by NARTRON

CORPORATION re 44 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

| 05/08/2007
i

1 | CERTIFICATE of Compliance with Word-Count Limit by NARTRON

CORPORATION re 49 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

| 05/08/2007
|
|

Pursuant to the Local Rules and ECF User Manual, all motions and briefs
should be filed simultaneously with their corresponding proposed orders,
exhibits and any certificates as attachments to the main documents and

not as individual documents. (dfin ) (Entered: 05/08/2007)

|
https://ecf.pamd.circT.dcn/cgi-bin/DktRpt.pl?497l2462536965 8-L 353 0-1

|

05/10/2007
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Case 2:06-cv-00500-DWA  Document 1-1  Filed 04/13/2006 Page.1 of 5

Cas? 2:05-mc-02025 Document 1075-1  Filed 04/13/2006 Page 10f 6

|

| IN THE UNITED STATES DISTRICT COURT
| FOR THE WESTERN DISTRICT OF PENNSYLVANIA

|\
QRG, LTD.ﬂ

)

| )

’ Plaintiff, ) Civil Action No.
)

“ vs. )

| )

NARTRON \.CORPORATION, ) [JURY TRIAL DEMANDED]

)

% Defendant, )

|
| DECLARATORY JUDGMENT COMPLAINT
|

| Plaintiff QRG, Ltd. (“QRG"), by its counsel Reed Smith LLP, hereby alleges the

following fon“‘ its Declaratory Judgment Complaint against Defendant Nartron Corporation
|
|

(“Nartron™):

1. This is a civil action arising under the provisions of the Declaratory

Judgment Ac‘,l, 28 U.S.C. §§ 2201 e seq., and the patent laws of the United States,

35US.C. §§‘1 ef seq., to declare the rights and legal relations of the parties, an actual justifiable

controversy P%xisting between the parties with respect to Plaintiff QRG’s free right to make, use,
sell, and offexl' for sale its capacitive touch sensor products and related components which are

used in 3 wid:clz amray of products in various industries,
|\
' 2. Plaintiff is & British corporation with its U.S. office at 651 Holiday Drive,

Pittsburgh, Pennsylvania.

\
ﬂ

” PGHLIE-1790002.2-AEF ALSET 4/13%08 2:31 PM
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : g5 796,183
DATED : August 18, 1998
INVENTOR(S) : Byron Hourmand

Page 1 of 3

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 5, line 52, “such a” should be --such as--.
Column 9, line 31, before “water” insert --condensed--.
Column 14, line 35, “is” should be --as--.
Column 13, line 65, “it's” should be --its--.
Column 18, line 38, “references” should be --reference--.
Column 20, line 7, “it’s” should be --its-- (both occurrences).
Column 20, line 9, “it’s” should be f-its-—.

- Column 20, line 10, “it’s” should be --its-- (both occurrences).
Column 20, line 13, “it’s” should be --its--.
Column 20, line 20, “it's” should be --its--.
Column 20, line 39, “it’s” should be --its--.
Column 20, line 40, “it's” should be --its--,
Column 20, line 46, “it's” should be --its--:

Column 20, line 47, “it's” should be --its--.
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183 Page 2 of 3
DATED : August 18, 1998
INVENTOR(S) : Byron Hourmand

Itis certified that eror appears in the above-identified patent and that said Letters Patent is hereby

corrected as shown below:

Column 21, line 8, “it's” should be --its--.
Column 21, line 9, “it's” should be --its--.

Column 21, line 15, “it's” should be --its--.

Column 21, line 42, “it's” should be -—-its--.

Column 21, line 46, “it's” should be --its--.
. Column 21, line 47, “it's” should be --its--.

Column 21, line 56, “it's” should be --its--.

Column 22, line 8, ”i.t’s" should be --its--.

Column 22, line 13, “schmitt” should be --Schmitt--.

Column 26, lines 22-27, after “microcontroller.” delete “by an operator's body
frequencies.”

. . . higher
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : & ;96 183 Page 3 of 3
DATED : August 18, 1998

INVENTOR(S) : Byron Hourmand

Itis certified that emor appears in the above-identified patent and that said Letters Patent is hereby
corrected as shown below:

Column 27, line 44, after “electrical” insert --path--.
Column 27, line 45, delete “path”.

Column 29, line 1, after “when” délete “said”.

Signed and Sealed this
Eleventh Day of May, 1999

Q. TODD DICKINSON

Attesting Officer Acting Commissioner of Patents and Trademarks
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Atty. Docket No. NARO1 P-310
CERTIFICATE OF MAILING

I hereby certify that this paper, together with all enclosures identified herein, are being deposited with the Umted
States Postal Service as first class mail, addressed to the A551stant Commissioner for Patents, Washington D.C.
20231, on the date indicated below.

Yoo lns %MW MWW

Date Rébecca A. Schwartd

-/
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patentee : Byron Hourmand Qgﬁ{ 1 ‘@@@—E

Patent No. : 5,796,183
Issue Date : August 18, 1998 - wea - 41999
Assistant Commissioner for Patents Lo e il T }

Washington, D.C. 20231

Dear Sir:

-

A request is being made for a Certificate of Correction in the above-identified patent,

which issued with the following errors identified by page and line from the application file.

*  Page 11, line 9, “such a” should be --such as--.

Page 19, line 4, before “water” insert --condensed--.
*  Page 31, line 5, “is” should be --as--.
*  Page 30, line 3, “it’s” should be --its--.
*  Page 40, line 3, “references” should be --reference--.
*  Page 43, line 8, “it’s” should be --its--.
*  Page 43, line 9, “it’s” should be --its--.

*  Page 43, line 10, “it’s” should be --its-- (all occurrences).
*  Page 43, line 12, “it’s” should be --its--.
*  Page 43, line 17, “it’s” should be --its--.
*  Page 44, line 8, “it’s” should be --its--.
*  Page 44, line 9, “it’s” should be --its--.
1‘ *  Page 44, line 13, “it’s” should be —-it;—— (both occurrences).

A *  Page 45, line 10, “it’s” should be --its--.
01/89/1999 RERGATL 00000207 5796183
01 FC:145 100.00 0P
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Patentee : Byron Hourmand
Patent No. : 5,796,183
Page : 2

*

Page 45, line 11, “it’s” should be --its--.

*

Page 45, line 14, “it’s” should be --its--.

*

Page 46, line 11, “it’s” should be --its--.

*  Page 46, line 14, “it’s” should be --its-- (both occurrences).

*

Page 46, line 19, “it’s” should be --its--.
*  Page 47, line 11, “it’s” should be --its--.
Page 47, line 15, “schmitt” should be --Schmitt--.

Page 55, claim 7 [11], line 3, after “microcontroller.” delete “by an operator’s body . . .

*

higher frequencies.”
*  Amendment A, page 11, claim 18, line 12, after “electrical” insert --path--.
*  Amendment A, page 11, claim 18, line 12, delete “path”.
312 Amendment, page 1, claim 27, line 11, after “when” delete “said”.

Enclosed is the Certificate of Correction Form PTO 1050 identifying errors by column
and line from the patent which are chargeable to the Official Printer. Also enclosed is a check
for $100.00 to cover our errors, which are identified with an asterisk. The Commissioner is
hereby authorized to charge any additional payment, or to credit any ovefpayment, to Deposit
Account No. 16-2463.

Respectfully submitted,

BYRON HOURMAND

By:  Price, Heneveld, Cooper,
DeWitt & Litton

[—20-97 | e

Date < Terry allaghan
Regmo. 34 559/

695 Kenmoor, S.E./Post Office Box 2567
Grand Rapids, Michigan 49501
TSC/ras (616) 949-9610
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[ o ' Page 1 of 2

Staple |

Horo | UNITED STATES PATENT AND TRADEMARK OFFICE

R CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183
DATED : August 18, 1998
INVENTOR(S) : Byron Hourmand

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 5, line 52, “such a” should be --such as--.@

Column 9, line 31, before “water” insert --condensed--. C
Column 14, line 35, “is” should be --as--. q

. Column 13, line 65, “it’s” should be —its--. q

Column 18, line 38, “references” should be --reference--. Q
Column 20, line 7, “it's” should be --its-- {both occurrences). Q

ran

Column 20, line 9, “it's” should be --its--.
Column 20, line 10, “it’s” should be --its-- (both occurrences).q
Column 20, line 13, “it’s” should be --its--.

Column 20, line 20, “it's” should be --its--.

IS

Column 20, line 39, “it’s” should be --its--. é/:;ﬁ
Column 20, line 40, “it's” should be --its--.
Column 20, line 46, “it's” should be --its--.

Column 20, line 47, “it’s” should be --its--.

Column 21, line 8, “it’s” should be --its--.

NOOD

Column 21, line 9, “it's” should be —its--. OL

Column.21, line 15, “it’s” should be --its--. Q

MAILING ADDRESS OF SENDER: Terry S. Callaghan PATENT NO. 5,796,183
Price, Heneveld, Cooper, No. of add'l copies
DeWitt & Litton @ $0.50 per page
Post Office Box 2567
Grand Rapids, Ml 49501

FORM PTO 1050 ' p—-
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[ ' Page 2 of 2

Staple |

Hoo | UNITED STATES PATENT AND TRADEMARK OFFICE

T CERTIFICATE OF CORRECTION

PATENT NO. : 5,796,183
DATED : August 18, 1998
INVENTOR(S) : Byron Hourmand

It is certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Column 21, line 42, “it's” should be --its--.

Column 21, line 46, “it’s” should be --its--.

Column 21, line 47, “it’s” should be --its--q

Column 21, line 566, “it’s” should be --its-—.q

Column 22, line 8, “it’s” should be --its--. Q

Column 22, line 13, “schmitt” should be --Schmitt;-.a‘

Column 26, lines 22-27, after “microcontroller.” delete “by an operator’s body'. .. higher
frequencies.”

Column 27, Iine@fter “glectrical” insert --path--. Q
Column 27, line 45, delete “path”. @

Column 29, line 1, after “when” delete “said”. q

MAILING ADDRESS OF SENDER: Terry S. Callaghan PATENT NO. 5,796,183
Price, Heneveld, Cooper, No. of add'l copies
DeWitt & Litton @ $0.50 per page
Post Office Box 2567
Grand Rapids, MI 49501

FORM PTO 1050 —
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PTOUTILTY GI

The Commissioner of Patents
and Trademarks

Has received an application for a patent fora
new and useful invention. The title.and de-
seription of the invention are enclosed. The
requirements of law have been complied with,
and it has been determined that a patent on
the invention shall be granted under the law.

Therefore, this
United States Patent

Grants to the person(s) having title to this
patent the right to exclude others from mak-
ing, using, offering for sale, or selling the in-
vention throughout the United States of
America or importing the-invention into the
United States of America for the term set  forth
below, subject to the payment of maintenance
fees as provided by law.

If this application was filed prior to June 8
1995, thé term of this paterit is the.longer of
seventeen years from the date of grant of this
patent or twenty years, from the earliest effec-
tive U.S. filing date of the application, sib-
Jject to any statutory extension.

If this application was filed on or after June
8, 1995, the term of this patent is twenfy years
from the U.S. filing date, subject to an statu-
tory extension. If the application contains a
specific reference to an earlier filed applica-
tion or applications under 35 U. S.C. 120,121
or 365(c), the term of the patent is twenty years
from the date on which the earliest applica-
tion was filed, subject to any statutory exten-
sion.

gy ry

ioner of Patents and




i

UN{. ~O'STATES DEPARTMENT OF COMMERCE

‘Patent and Trademark Office

"Address: COMMISSIONER OF PATENT 'S AND TRADEMARKS

Washington, D.C. 20231

[ appucaTiONNO. | FILNGDATE | FIRST NAMED INVENTOR - | ATTORNEY DOCKET NO. ],
05/7601.268  01/31/96  HOURMAND : "B NARGI-P-310 g

|— _ B2M1/0304 - | EXAMINER g
FRICE HENEVELD COOPER - KAFLAN, J
DEWITT % LITTON -
£95 KENMOOR DRIVE SE [ antunm | PAPER NUMBER | —
P 0O BOX 2567 Zi07 : :
GRAND RAPIDS MI 49501

DATE MAILED: 03/04/38

Please find below and/or attached an Office communication concernlng this application or
proceedlng

PTO-90C (Rev. 2/88)
*U.S. GPO: 1996-404-496/40510

Commlssloner of Patents and Trademarks
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N

o S E * \ Application No. Applicant(s)
- UPP\Q,("\(/\ a : 08/601,268 Hourmand
Notice of Allowability S Group AT Uni
Jonathan Kaplan 2107

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance and Issue Fee Due or other appropriate communication will be
mailed in due course.

X This communication is responsive to the letter mailed 2/3/98

X The allowed claim(s) is/are 1-32

] The drawings filed on are acceptable.

{0 Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d).
3 Al {J Some* [ None of the CERTIFIED copies of the priority documents have been
O received.
{3 received in Application No. (Series Code/Serial Number)

{1 received in this national stage application from the International Bureau (PCT Rule 17.2(a)).

*Certified copies not received:
] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

A SHORTENED STATUTORY PERIOD FOR RESPONSE to comply with the requirements noted below is set to EXPIRE
THREE MONTHS FROM THE "DATE MAILED" of this Office action. Failure to timely comply will result in
ABANDONMENT of this application. Extensions of time may be obtained under the provisions of 37 CFR 1.136(a).

Note the attached EXAMINER'S AMENDMENT or NOTICE OF INFORMAL APPLICATION, PTO-152, which discloses
that the oath or declaration is deficient. A SUBSTITUTE OATH OR DECLARATION IS REQUIRED.

0

1 Applicant MUST submit NEW FORMAL DRAWINGS
[J because the originally filed drawings were declared by applicant to be informal.

(O including changes required by the Notice of Draftsperson's Patent Drawing Review, PT0-948, attached hereto or
to Paper No.

{7 including changes required by the proposed drawing correction filed on , which has been
approved by the examiner.

[ including changes required by the attached Examiner's Amendment/Comment.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the reverse side of the
drawings. The drawings should be filed as a separate paper with a transmittal lettter addressed to the Official
Draftsperson. ' .

O Note the attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Any response to this letter should include, in the upper right hand corner, the APPLICATION NUMBER (SERIES
CODE/SERIAL NUMBER). If applicant has received a Notice of Allowance and Issue Fee Due, the ISSUE BATCH NUMBE
and DATE of the NOTICE OF ALLOWANCE should also be included. } :

Attachment(s)
[ Notice of References Cited, PT0-892 i

(] Examiner's Comment Regarding Requirement for Deposit of Biological Material SUPERVISORY PATENT EXAMIN
[ Examiner's Statement of Reasons for Allowance ‘ ’ : ARTUNIT 217

i,

X Information Disclosure Statement(s), PTO-1449, Paper No(s). 5

[J Notice of Draftsperson's Patent Drawing Review, PTO-948 -

O Notice of Informal Patent Application, PTO-152

O Interview Summary, PTO-413 _ /
[J Examiner's Amendment/Comment ' ' WILLIARM M. SHOO®, J

U. S. Patent and Trademark Office

PTO-37 (Rev. 9-95) Notice of Allowability o » " Part of Paper No. __14
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AROOR, |
,;é (L PR © ™ Express Mail No. Rb7825787641
o ) o . ) Sheet __ 1  of _2
form FrO-taag, W e o [ AT oSG, — D
.\.QCAD@“ ) NARO1 P-310
INFORMATION DISCLOSURE STATEMENT APPLICANTS
" BY APPLICANT . Byron Hourmand .
‘ ’ FILING DATE “GROUP
U.S. PATENT DOCUMENTS
IE:A"?{:‘ER PATENT NUMBER lg;s\l:': NAME ) . CLASS SUBCLASS "T::R%l::;;
// |5 |a]s |36 [a]a |oomems Yapetal. —
/1 513186 |2 |1 ]9 [o0w3195 | Greaniasetal
51235112 |1 {7 |o081093 | Kirton P SRS R
512|313 [2]3 |1 /080393 [ Wiethetal —
512 [0 |8 |5 (16 o509 | saidian B RS B
slolsf7]s]2]s 02/11/92 | Ingraham ' IR B
5 /0 (6 )68 ]9 18| 111991 | Milleretal —_—
S5 (01 ]2 )1 [2]4 [043001 | Hollaway |
4 1903 ]9 |3 |8 [2]07039 | Gruodis —
4 ]9 {1]0 |5 |0 |4 |032090 | Eriksson —
4 18 |3 (1 ]2 |7 19 |o0516/89 Ingraham D EE——
4 |7 )5 (8|7 |3 |5 ]o71988 Ingraham D
41713 |1 |5 |4 |8 |031588 | ingraham T
4 4|7 016 4|6 |3 |10098s |Ngetal —_—
4 |3 7 14 |3 |8 {1 02/15/83 Ng et al. —_—
4 [3 16 (0 )7 13 |7 | 112382 | Leopold e
4 |3 (2|3 |8 ]2 |9 |0406/82 | Witneyetal —_—r
4 13 |0 18 14 la |3 122981 Tucker et al. —
41281919 [8 [0 |0955/81 | McLaughlin —_— ]
4 12 (819 |9 |7 |2 |o091581 | wemn
4 026 |a 813 [1]o0a881 |wen - S
yé 4 12517 (1|17 [esnmsr | Besson —TTT
) FOREIGN PATENT DOCUMENTS
TRANSLATION
PUBLICATION
DOCUMENT NUMBER DATE ’ COUNTRY CLASS SUBCLASS YES | NO
OTHER DbCUMENTS (Including Author, Title, Date, Pertinent Pages, FEic.)
‘EXAMINER DATE CONSIDERED

-_T;F\$ «n \J\\Q\Q\ ‘—\\'“‘6{'\ .

EXAMINER: Initial if citation is considered, whether or net citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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TExpress Mail No. RBT82578764U;

. . Sheet _ 2 of _2_
Form PTO-14lt9 ) ;'r 'US. DEPARTMENT OF COMMERCE | AT1Y- DOCKET NO. SERIALNO.
. - \\5\2}6 3 PATENT AND TMDWRK OFFICE NAR01 P'31 0
INFORMABION DISCLOSURE STATEMENT APPLICANTS
“BY APPLICANT Byron Hourmand
' FILING DATE GROUP
U.S. PATENT DOCUMENTS
EXAMINER ISSUE FILING DATE
il PATENT NUMBER DATE NAME CLASS | SUBCLASS IF APPROPRIATE
//% a (24|65 |3]3]ov0m1 | chiang
/ 4 |2 |3 |7 |4 |21 ]120280 | waldron R
4 t2 1210108 |1 5 | 09/02/80 Gibson et al. —— ]
4 |21 {370 16 |1 |07/15/80 | Conner e
4 |2 (1|1 ]9 |5 |9 | 07/08/80 Deavenport et al. -
4 12 |1 {0 {8 |2 |2 |07/01/80 | Wern —_—
4 11 [5 19 14 7 (3 ]|06/26/79 | Senk —
4 1|5 (2]6 (2|9 |050179 | Raupp —_
4 [1 11|98 |6 |a 101078 | Petrizio —_—
4 (1 |0 |18 [0 |5 |o07/18/78 Stone e
4 10 (7 11 16 8 9- | 01/31/78 Talmage et al. MR REE——
aJo[3]|1|a 0|8 062177 | Hokz I
4 o [1 |6 |4 |5 |3 |040577 | Moennig —— ]
3 19 |8 |4 17 {5 |7 |10/05/76 . | Gott et al.
3 9|6 |5 )4 |6 |5 [06022276 | Alexander I
31911915 |9 |6 [11/11/75 | Bellis - | T
3 (91 v 2|1 |5 | 1000775 Hurst et al. T
’ 3 89|97 |1 |3 {08275 | Bsarkanetar. e
3 7 9 8 |3 7 |0 | 03/19/74 Hurst ]
316 |6 |6 |9 |8 |8 |053072 Bellis —_—
I 3 16 )5 |1 |3 [9 (1 ]032172 ' | Vogelsberg D
3 16 |4 |1 |4 1|0 |020872 | Vogelsberg -1
A 3 15|49 i9 |0 |9 [o082569 | Adelsonetal e ———e
I FOREIGN PATENT DOCUMENTS
' TRANSIATION
PUBLICATION
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES | NO
|
F’. OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
L[]
EXAMINER - DATE CONSIDERED
S oot Yl\f‘ Qlan ‘1! u; |

EXAMINER: Initial if citation is consibered, whether or not citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

240




e ¢

Atty. Docket No. NARO1 P-310

CERTIFICATE OF MAILING
I hereby certify that this paper, together with all enclosures identified herein, are being deposited with the

United States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents, Box
Issue Fee, Washington D.C. 20231, on the date indicated below.

. )
/23 /s \/(\
Date Rebecca A. Schw

RECEIVED
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

) FEB - 3 1998
Art Unit . 2107 _
Applicant :  Byron Hourmand Publishing Division
Appln. No. : 08/601,268 Corres/Allowed Files (10)
Filing Date : January 31, 1996
For :  CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT
Batch No. : T51 ~ '

Assistant Commissioner for Patents Ay P
Box Issue Fee G ]‘998
Washington, D.C. 20231

REQUEST FOR ACKNOWLEDGEMENT OF CONSIDERATION
OF PREVIOUSLY-SUBMITTED REFERENCES

This is a request for the Examiner to acknowledge that he had considered the references
cited in the Information Disclosure Statement filed for this application on January 31, 1996.
Upon review of the undersigned’s file prior to payment of the issue fee, it was noticed that the
two sheets of Form 1449 that were submitted with that Information Disclosure Statement had
been returned to the Applicants with the Office Action mailed April 22, 1997, without the
Examiner having had placed his initials in the margin to acknowledge consideration of those
references. Applicants therefore respectfully request the Examiner to review the file and

acknowledge whether he has considered those references cited in that Information Disclosure
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Applicant : Byron Hourmand
Appln. No. : 08/601,268
Page : 2

Statement preferably by mailing a copy of these sheets of Form 1449 bearing his initials.
courtesy copy of this Information Disclosure Statement is attached.

Respectfully submitted,

BYRON HOURMAND

Price, Heneveld, Cooper,

Date ¢ erry allaghan
Reg stration No. 34 559
695 Kenmoor, S.E./Post Office Box 2567
Grand Rapids, Michigan 49501

TSC/ras (616) 949-9610

d DeWitt & Litton
|-23-9% \‘/jfjéi;?iZ§gf?
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VERIFIED STAYEMENT (DECLARATION) CLATMING SMALL ENTITY
STATUS (37 C.F.R- § 3.9(f) and 1.27cD - SMALL BUSINESS CONCERN

§ bereby deciare that | am :
<) the owner of the small business concern identified bolow: i g
oo an official of the small busi n emp *maﬂmm)fofmgmw’ﬁ_

identified below.

NAME OF CONCERN _Naviron Corporatign
ADORESS OF CONCERN _5000 Narth LS. 131
-_— _Recd Clty, Michigan 49627-0207
I dec). that the ab identifiod small busi fifies as a small business concem as
dcfnedm IJCFR.Q'IZ'IS-IO,andwedm37C.F.R.519(0 lwnumolmvoducodhe:
mmmliwutd(b)ofﬂﬂess,WMSWCO‘&.MMM of ploy of the
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control bath.
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with regard (om.hw-vﬁon. entitled CAPACI"M '€ ELECTRONIC

SWIT WNG CIACAAT by i Byron MHowr described in the spacification filed l!mﬂ!

l'thenmhddbythabmeldtm-fbdlmdl* are not fusive, each individuat,

or organization havln;vlsmsto&wmmhhmdbdow'wmm:mminmmmhddbymy
person, mrannuumvmtw « Who cautd mot qualify as an independent inventor under 37 C.E.R. § 1.9(c)

or by any nof qual lliyuamllmcmmumvcj.&!1.9(d)¢ra
uonpvoin otpnlxatnon undor 37 C. F.l. § 1.%e). *NOTE: Soparate vis are ired fram
n or org. lon having rightts to the imvnlon averring to their status a5 smal)

enhli.s a7 C.F.l. 5 1.27).
NAME
ADDRESS e

() INDIVIDUAL () SMALL BUSINESS _CONCEKN € ) NON-PROFIT ORCANIZATION
NAME
ADDRESS - : - i

O INDWIDUAL () SMALL BUSINESS CONCERN () NONPROFIT ORGANllA’NON

!Mﬁoodmvhﬂb.inwlwmluwmmﬂcmdm
mtouolemlﬂcmmtoimdlenmyuuwpnwtomm;,umd&umolmln:.mmam-me
fee or any maintenance fee dus after the date on MMumaMchwWw&.
37 C.F.R. § 1.28[0D.

1 horeby dect. that alt stat mmdmymemwammmmde
mmfmﬂmuﬂbvﬁe‘mbdlovndlobe—ﬁw and further that these statements were made with the
kmﬂu‘ﬁllfuﬂMnMaMW'W"MwMWGmprﬂmmﬂ,
both.m&nion‘lmiofﬂtkIadﬁwUulMﬂlmCmMMMwﬂwwww

icopardize the validity of the application, any p - v.,o'w, tant to which this verifiad
statenent s drected. :

MNAME OF PERSON SIGNING _Dr, Terry Carrefl

YITLE OF PERSON OTHMER YNAN owuanm ! -
ADDRESS OF PERSON tchg 00 No Reqd : i 96
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‘

Attorney Docket No. NARO1 P-310 -
Express Mail No. RB782578764US

gy, - '
v 10y DECLARATION AND POWER OF ATTORNEY

x{;\’&l“d

/;?’I‘A:up " As a below narned inventor, I hereby declare:

<aietn

My residence, post office address and citizenship are as stated below next to my name.

1 believe I am an original, first and sole inventor of the subject 'matter which is claimed and
for which a patent 1s sought on the invention entitled CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT, the specification of which is attached hereto.

I have reviewed and understand the contents of the above-identified specification, inc’uding
the. .clalms as amended by any amcndmcnt referred to above.
/ 1 acknowledge the duty to dlsclosc to the United States Patent and Trademark Office (the
Office), all information which is known by me to be material to patsntablhty as defined in Title 37,
Code of Federal chulauons (C.ER.), Section 1.56.

POWER OF ATTORNEY

I hcreby appoint the patent law firm of Price, Heneveld, Cooper, DeWitt and Litton, P.O.
Box 2567, 695 Kenmoor Drive, S.E., Grand Rapids, Michigan 49501, telephone number 616-949-
9610, facsimile number 616-957-8196, and the individual patent attorneys and patent agents at such
patent law firm, namely, Lloyd A. Heneveld, Reg. No. 17 802; Richard C. Cooper, Reg. No. 19
164; William W. DeWitt, Reg. No. 22 300; Randall G. Litton, Reg. No. 24 013; James A. Mitchell,
Reg. No. 25 120; Harold W. Reick, Reg. No. 25 438; Robert J. Carrier, Reg. No. 24 219; Carl S.
Clark, Reg. No. 28 288; Daniel L. Girdwood, Reg. No. 34 827; Barry C. Kane, Reg. No. 32 036;
Mark J. Farrell, Reg. No. 37 826; Terry S. Callaghan, Reg. No. 34 559: Gunther J. Evanina, Reg.
No. 35 502; and Steven C. Wichmann, Reg. No. 37 758, my attorney(s) or agent(s) with full power
of substitution and revocation, to prosecute this application and to transact all business in and to
receive all correspondence from the Patent and Trademark Office connected therewith. ‘ '
_All statements made herein of my own knowledge are true and all statements made on
information and belief are believed to be true, and further, these statements. are made with the
knowledge that willful false statements and the like are punishable by fine or imprisonment, or both,
.under 18 U.S.C. § 1001, and that such willful false statements may Jeopardwe the vahdnty of thxs .
applxcauon or any patent issued thereon.’

Sole inventor:

7fon (NMI) Hourmand " Date:
Citizenship: United Statés of America
Residence: = Hersey, Michigan

Post Office Address: 19009 23 Mile Rd.
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of Issue Fee or thereafter. See reverse for Certificate of Mailing, below.
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depending on the needs of the individual case. Any comments on the amount of time required to 2. INVENTOR(S) ADDRESS CHANGE (Complete only f thers is a change)
complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, INVENTOR'S NAME

Washington, D.C. 20231. :

DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box Issue Fee, | Street Address
Assistant Commissioner for Patents, Washington D.C. 20231

1. CORRESPONDENCE ADDRESS

City, State and ZIP Code

=T HEEHWD_ CO-INVENTOR'S NAME

FRICE HENEVELDL CODFER Pukticking Divisiop-g————

DEWITT & LITTON i

£95 KENMOOR LRIVE SE JAN 2 9 1998 [Civ.smeendziP Code

F O BOX ZE&T7 ' _

GRAMD RAFIDS MI d32501 Ci O Check if additional changes are enclosed

APPLICATION NO. | FILING DATE | TOTAL CLAIMS l EXAMINER AND GROUP ART UNIT l DATE MAILED

nE/601, 268 \-46**1/%:\ 03z EAFRLAN, I ) S R 10/ 27797
First Named _ - - =
Applicant HOLIRMARNT:, BYRON

TITLE OF .
INVENTION CAPACITIVE RESFONSIVE ELECTRONIC SWITCHING CIRCUIT

N . .//
ATTYSDOCKETNO. | CLASS-SuBCLASS | BATCHNO. | appN.TYPE | swmaentmy |  FEEDUE | DATE DUE
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no hame wlll be pﬂnted

02/09/1993 CASHBY 00014 086012
0 Foisss

’ 3
5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (print or type)
(1) NAME OF ASSIGNEE: N - -
Nartron Corporation _ 6a. Thé following fees are enclosed: 5
(2) ADDRESS: (CITY & STATE OR COUNTRY) P . : X tssue Fee X Advance Order - oofcop-es
, Reed”City, Michigan 6. The following fees should bo charged to:
' : . " DEPOSIT ACCOUNT NUMBER 16 2463
! ) : e {ENCLOSE A COPY OF THIS FORM)
A [ This application s NOT assigned. - ' 0] tssue Fee O Advance Grder - # of Coples

{X] Any Deficiencies in Enclosed Fees
The COMMISSIONER OF PATENTS AND 73X
4Jmenwmmwﬁf7M~

XJ-Assignment previously submitted to the Patent and Trademark Office.
{7 Assignment is being submitted under separate cover. Assignments should be
directed to Box ASSIGNMENTS. )
PLEASE NOTE: Unless an assignes is identified in Block 5, no assignee data will appear on the patent.
Inciusion of assignee data is only appropriate when an assignment has been previously subrmitted to the
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Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.
Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary
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complete this form should be sent to the Chief Information Officer, Patent and Trademark Office, INVENTOR'S NAME
- Washington, D.C. 20231.
DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Box Issue Fee, | Street Address
Assistant Commissioner for Patents, Washington D.C. 20231

2. INVENTOR(S) ADDRESS CHANGE (Complete only if there is a change)

City, State and ZIP Code

1. CORRESPONDENCE ADDRESS

CO-INVENTOR'S NAME
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OR, alteratively, the name of a firm Litton
having as a member a registered 2
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no name will be printed.
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5. ASSIGNMENT DATA TO BE PRINTED ON THE PATENT (print or type)
(1) NAME OF ASSIGNEE: .
Nartron Corporation . 6a. The following fees are enclosed: 5
(2) ADDRESS: (CITY & STATE OR COUNTRY) e . B (X tssue Fee [X Advance Order - # of Copies
Re € d C 1 t}’ > -Ml c h 1 g an 6b. The following fees should be charged to:

DEPOSIT ACCOUNT NUMBER 16 2463
(ENCLOSE A COPY OF THIS FORM)
[ 1ssue Fee [J Advance Order - # of Copies

A [ This application is NOT assigned. ce
X Assignment previously submitted to the Patent and Trademark Office. (X Any Deficiencies in Enclosed Fees

[0 Assignment is being submitted under separate cover. Assignments should be :—:;JSSMM'SS'?;“ES grs:u:/::TEng :;W above.
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PLEASE NOTE: Unless an assignes is identified in Block 5, no assignee data will appear on the patent. «m‘h iz6d Sig "D"‘i / 26 / 98
Inclusion of assignee data is only appropriate when an assig 1t has been previously submitted to the TY / _% 5 S 9 '
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an assignment. applicant; a registered attomey or agent; or the assignes or other party
in Interest as shown by the records of the Patent and Trademark Office.

Certificate of Mailing
Note: If this certificate of mailing is used, it can only be used to transmit the Issue Fee. This certificate cannot be used for any other accompanying papers
Each additional paper, such as an assignment or formal drawing, must have its own certificate of mailing.

I hereby certify that this correspondence is being deposited with the United States Postal Service with sufficent postage as flrst class mail in
an envelope addressed to: Box ISSUE FEE .

Assistant Commissioner for Patents
Washington, D.C. 20231

on: January 26, 1998 (Date)
Rebecca A, S‘C hwartz (Name of person making deposit)
“Z [ (Signature)
) Y2 [18 (Date)
1. TRANSMIT THIS FORM WITH FEE ,
PTOL-85B (REV. 05- -36) Approved for use through 05/31/96 OMB 0651-0033 Pat.ent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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CERTIFICATE OF MAILING

I hereby certify that this paper, together with all enclosures identified herein, are being deposited with the
United States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents, Box
Issue Fee, Washington D.C. 20231, on the date indicated below..\

u’/ts / 11
Date

IN - THE UNITED STATES PATENT AND TRADEMARK OFFICE

Art Unit . 2107

Applicant :  Byron Hourmand

Appln. No. : 08/601,268

Filing Date : January 31, 1996

For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHIEG CIRCUIT
Batch No. . T51

Assistant Commissioner for Patents /4 D’W%,,
Box Issue Fee ¥4 19
Washington, D.C. 20231 74

76

Attention: Official Draftsperson

TRANSMITTAL OF FORMAL DRAWINGS
In response to the Notice of Allowability mailed October 27, 1997, the Applicant requests

that the enclosed 13 sheets of formal drawings be entered in the above-identified application.
The enclosed drawings correspond to th¢ informal drawings now on file and approved as to
content, correct the informalities noted in Form PTO-948 from the Official Draftsperson dated
August 1, 1996, and include the corrections filed on August 22, 1997, which were approved by
the Examiner in the Notjce of Allowability.

Respectfully submitted,

BYRON HOURMAND

By:  Price, Heneveld, Cooper,
DeWitt & Litton

[[-13=77
Date TerryS,./éallaghan
Registration No. 34 55
695 Kenmoor, S.E./Post Office Box 2567
Grand Rapids, Michigan 49501
TSC/ras (616) 949-9610
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k CERTIFICATE OF MAILING

I hereby certify that this paper, together with all enclosures identified herein, are being deposited with the
United States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents, Box
Issue Fee, Washington D.C. 20231, on the date indicated below.

l Date Blebecca A. Schwartz {

IN THE UNITED STATES PATENT AND TRADEMA&;\K) OFFICE

b4 N NN
Art Unit : 2107 TSy 9 Lohd
Examirier : J. Kaplan N “d
Applii. No. 08/601,268 o o3
Filing Date : January 31, 1996 : @ﬁ\
Applicant : Byron Hourmand
For : CAPACTIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT
‘Batch No. : T51

Asst. Commissioner for Patents
Box Issue Fee
Washington, D.C. 20231

Dear Sir: L’ lC g

AMENDMENT UNDER 37 C.F.R. §1.312

Pursuant to 37 C.F.R. §1.312 and subject to the recommendation of the Examiner and
the approval of the Commissicner, and without withdrawing the case from issue, kindly
amend the subject application as follows.

In the Claims:
Claim 27, line 11, after "when" delete "said".
REMARKS
~ The above-identified application was allowed in the Office Action mailed October_ 27,

1997. The issue fee has not been paid. Subsequent to the receipt of the Notice of
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Applicant : Byron Hourmand
Appln. No. : 08/601,268
Page : 2

Allowance, Applicant noted a typographical error in claim 27. The requested amendment is

submitted to correct this error. The requested amendment is fully supported by the

specification and drawings, will not require an additional search, and does not raise new

issues. Therefore, Applicant respectfully requests that this amendment be entered and the

requested change made.

The reference for the application within the issue branch as indicated on the Notice of

Allowance, is T51. If there are any fees due in connection with the filing of this

amendment, please charge the fees to our deposit account No. 16 2463.

[/1-3-77

Date

TSC/ras
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Atty. Docket No. NARO1 P-310

THE UNITED STATES PATENT AND TRADEMARK OFFICE @
. : 2107 \
Examiner : J. Kaplan A
Appln. No. 08/601,268 '
Filing Date January 31, 1996
Applicant : Byron Hourmand
For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT;
t !

Assistant Commissioner for Patents

§
Washington, D.C. 20231 RECEWVED
SEP 2 2 1997

~ GROUP 2100

Dear Sir:
AMENDMENT I;
This is a fesponse to the Office Action mailed April 22, f;'997. The time for filing a “
response to the Office Action has been extended by the petition for a one-month extension of
time and payment of the appropriate fee filed concurrently with this amendment. Applicant

requests that the Examiner amend the above-captioned application as follows.

In the Drawings:

Subject to the approval of the Examiner, please amend Figs. 1, 3, 4, 5, 11, 12, 13,
14, and 18 as shown in red on the attached sheets of drawings.

In the Specification:

Please amend the specification as follows:
Page 1, line 9, change "movement" to --movements--.
Page 2, line 17, after "is" insert --(are)--.
~ Page 12, line 1, change "ground" to --common--.
S~ . .
Page 12, line 5, change "approved" to --listed--.
~

Page 12, line 9, change "ground" to --floating common--.

~ Page 12, line 12, delete "true".

266



Applicant
Appln. No.
Page

\

\ Page 15,

Page 17,

\ Page 17,
N\ Page 18,
\ Page 21,
N Page 21,
\Page 23,
N\ Page 23,

™ Page 25,

™~

Page 26,
Page 26,

Page 26,

Page 26,
Page 26,

~ Page 26,

/

~ Page 29,

Page 13,

Page 14,

Page 26,

Page 26,

Page 29,

¢ ¢

Byron Hourmand
08/601,268
2

line 19, after "operator" insert --to--.

line 2, after "capacitance" insert --to ground--.

line 2, change "ground" to --common--.

line 9, change "an external" to --a--.

line 12, change "ZB" to --Zg--.

line 11, change "ZW" to --Z,-.

line 11, change "an external” to --a--.

line 16, change "it’s" to --its--.

line 12, change "will" to --well--.

line 20, delete "preferably”.

line 7, delete "relative to an external ground such as the earth".
line 4, change "ground" to --common--.

line 6, change "ground" to --common--.

line 7, change "ground" to --common--.

line 9, change "ground" to --common--.

line 10, change "ground" to --common-- (both occurrences).
line 12, change "ground" to --common--.

line 14, after "capacitance" insert --to ground--.

line 17, after "capacitance" insert --to ground--.

line 13, change "coupled” to --directly connected--.

line 14, change "coupled" to --directly connected--.
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Applicant : Byron Hourmand
Appln. No. : 08/601,268
Page : 3

\
Page 29, line 14, delete "output of the".
Page\ 29, line 14, change "213" to --216--.

Page 30, line 8, after "between" insert --near to--.

Pag§30, line 15, change "generate" to -{the floating common generator 300 such that

d / together they supply a--.

(“‘ \ Page 30, line 16, change "and powers up" to --to power--.
N\ Page 30, line 16, change "circuits" to --circuit(s)--.
Page 31, line 4, change "must" to --can--.

Page 31, line 6, delete "and preferably".

Page 31, line 18, delete "collector of transistor 410 and floating ground line 301".

AN

. Page 31, line 17, delete "between the".
~N
~N

Page 32, line 11, after "includes" insert --resistor 412 and--.

\\ Page 32, line 12, before "resistor" insert --to--.

™ Page 32, line 16, change "Resistor 413 is used to limit the base current." to -The

W base of transistor 410 is connected via resistor 413 to line 451 connected to touch pad 450.--.

- ~ Page 33, line 5, after "capacitance" insert --to ground--.
r Page 33, line 11, after "capacitance" insert --to ground--.
~ Page 33, line 11, delete "earth”.

4\Page 33, line 15, after "reverse" insert --bias--.

™~ Page 33, line 15, change "thereby reducing" to --and also reduce--.

L ~ Page 40, line 11, after "length" insert --451--.

0
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Applicant : Byron Hourmand
Appln. No. : 08/601,268
Page : 4

\ Page 40, line 11, change "pad 451" to --pad 450--.

\ Page 41, line 9, change "and an earth relative ground" to --with ground connection--.
Page 41, line 10, after "1103," delete "and".
Page 42, line 9, change "to relative earth ground 1103" to --via line 1103 to ground--.

N\ Page 42, line 17, change "power line" to --power common line--.

\ Page 42, line 17, delete "relative".

\ Page 44, line 8, change "a transistor" to --a bipolar PNP transistor--.

Page 44, line 8, chaﬂge "1420" to --1420a--.
Page 44, line 9, change "power line" to --power common line--.
™~ Page 44, line 18, change "1424" to --1424a--.
N Page 45, linev2, change "power line" to --power common line--.
Page 45, line 4, change "negative" to --inverting input--.
Page 45, line 4, change "positive" to --non-inverting input--.
A Page 45, line 11, change "power line"l to --power common line--.

N Page 45, line 12, after "base of" insert --bipolar PNP--.

N Page 45, line 13, change "power line" to --power common line--.
A Page 46, line 4, change "power line" to --power common line--.
N\ Page 46, line 5, change "negative" to --inverting input--.

Page 46, line 6, change "positive" to --non-inverting input--.
Page 46, line 7, change "positive" to --non-inverting input--.

\ Page 46, line 8, change "power line" to --power common line--.
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Page 46, lin}: 10, change "1639" to --1630--.

Page 46, line 11, change "positive" to --non-inverting--.

Page 46,\line 12, change "invertor gate" to --invertor NAND gate--.

Page 46\, line 14, change "invertor gate" to --invertor NAND gate--.

Page 46, line 15, change "invertor gate" to --invertor NAND gate-- (both
occurrences).

Page 46, line 15, change "power line" to --power common line--.

Pag>46, line 16, after "switching" insert --bipolar PNP--.

Pag\c;\ 46, line 17, change "power line" to --power common line--.

Pagé 47, line 15, change "(1628)" to --(invertor NAND gate 1628)--.

Page 47, line 17, change "(1536)" to --(1636)--.

Page\47, line 18, after "when" insert --the--.

Pag>47, line 19, change "button" to --touch terminal--.

Page 48, line 15, after "one" insert --of the touch switch circuits--.

Pag;3\48, line 15, after "redundant” insert --relay driver--.

Pagé 48, line 16, after "one" insert --of the driver circuits--.

Page\48, line 20, change "2201" to --2205. Palm button 2201--.

Pagé 49, line 1, delete "second" (first occurrence).

Page 50, line 6, change "sid" to --side--.

Page 51, line 4, after "smaller" insert --series--.

N
Page 51, line 6, after "body" insert --to ground-- (both occurrences).
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Applicant : Byron Hourmand

Appln. No. 08/601,268
Page : 6
\
Page 51, line 8, after "capacitance" insert --to ground--.
\

Page 51, line 10, change "earth" to --ground--.
Pag 53\ line 1, change "decrease and increase" to --adjust--.
Page 53, line 2, delete "respectively".
Page 53, line 5, after "200" insert --(Fig. 6)-- (first occurrence).
Page 53, line 10, change "pulls" to --sources--.
In the Abstract:
Please amend the abstract as follows:
Line 6, before "touch" insert --proximity and--.
Line 9, after "capacitance" insert --to ground--.
Line 9, after "when" insert --in proximity or--.
In the Claims:

Please amend claims 1, 3, 5, 6, 12-18, and 20, and add new claims 21-32 as follows:

1. (Amended) A capacitive responsive electronic switching circuit comprising:
an oscillator providing a periodic output signal having a frequency of 50 kHz or
greater;

an input touch terminal having a dielectric cover defining an area for an operator to

provide an input by proximity and touch, an operator’s body capacitance to ground as sensed

through said input touch terminal varying as a function of the area of said input touch

terminal that is proximate the operator’s body; and
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a detector circuit coupled to said oscillator for receiving said periodic output signal
from said oscillator, and coupled to said input touch terminal, said detector circuit being
responsive to signals from said oscillator and the presence of an operator’s body capacitance

to ground coupled to said touch terminal when proximal or touched by an operator to provide

a control output signal, wherein said detector circuit includes means for generating said
control signal when the sensed body capacitance to ground exceeds a threshold level in order
to prevent unintended activation based upon an operator’s inadvertent proximity and touch

with said input touch terminal.

=

L

\ Claim 3, line 2, delete "reference to an external".

9.

~5» (Amended) A capacitive responsive electronic [The] switching circuit [as defined in

claim 1 and further including] comprising:
an oscillator providing a periodic output signal having a frequency of 50 kHz or
greater;

an input touch terminal defining an area for an operator to provide an input by

proximity and touch;

a detector circuit coupled to said oscillator for receiving said periodic output signal

from said oscillator, and coupled to said input touch terminal, said detector circuit being
responsive to signals from said oscillator and the presence of an operator’s body capacitance
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Applicant : Byron Hourmand
Appln. No. 08/601,268
Page : 8

to ground coupled to said touch terminal when proximal or touched by an operator to provide

a control output signal; and

a floating [ground] common generator coupled to said oscillator for receiving said
square wave output signal, said floating [ground] common generator generating a floating
[ground] common refefence for said detector circuit that is set at a fixed voltage below and
tracks the square wave output signal.

10.

“6. (Amended) The switching circuit as defined in claim-=5; wherein said detector circuit is
powered by said square wave output signal provided by said oscillator and by said floating
[ground] common reference provided by said floating [ground] common generator [to

increase] thereby increasing the sensitivity of said detector circuit to proximity and touching

of said touch terminal by an operator’s body.

L I T A T B ST s R e PRI JReRm———

12. (Amended) A proximity and touch controlled switching circuit comprising:

an oscillator providing a square wave output signal having a frequency of 50 kHz or

- greater;

a touch terminal having a dielectric cover defining an input terminal for coupling to

an operator’s body capacitance to ground; and
a charge pump circuit coupled to said oscillator for receiving said square wave output
signal, and coupled to said touch terminal, said charge pump circuit having an output

terminal that supplies an output signal having a voltage that varies when said touch terminal
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is proximal or touched by an operator’s body, the voltage of said output signal varies as a

function of the area of said touch terminal that is proximal or touched by an operator,

wherein said charge pump circuit includes at least one high speed diode coupled
between said oscillator and said touch terminal, for enhancing a sensitivity at which said
charge pump responds to sensed body capacitance to ground at said touch terminal for higher

frequencies.

13. (Amended) The [touch control] proximity and touch controlled circuit as defined in

claim 12 and further including a DC power supply for supplying power to said oscillator and

a [reference to an external] ground.

E‘ \ Claim 14, line 1, change "touch control" to --proximity and touch controlled--.

)6 . ,
-5 (Amended) A proximity and [The] touch [control] controlled switching circuit [as

defined in claim 12 and further including] comprising:

an oscillator providing a square wave output signal having a frequency of 50 kHz or
greater:;
a touch terminal defining an input terminal for coupling to an operator’s body

capacitance to ground;

a charge pump circuit coupled to said oscillator for receiving said square wave output

signal, and coupled to said touch terminal, said charge pump circuit having an output

U3
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Applicant : Byron Hourmand
Appln. No. : 08/601,268
Page : 10

terminal that supplies an output signal having a voltage that varies when said touch terminal

is proximal or touched by an operator’s body: and

a floating [ground] common generator coupled to said oscillator for receiving said
square wave output signal, said floating [ground] common generator génerating a floating
[ground] common reference for said charge pump circuit that is set at a fixed voltage below
and tracks said square wave output signal,

wherein said charge pump circuit includes at least one high speed diode coupled

between said oscillator and said touch terminal, for enhancing a sensitivity at which said

charge pump responds to sensed body capacitance to ground at said touch terminal for higher

frequencies.

7. 16
+46: (Amended) The proximity and touch [control] controlled circuit as defined in claim +5%

wherein said charge pump circuit is powered by said square wave output signal provided by

said oscillator and by said floating [ground] common reference provided by said floating

[ground] common generator [to increase] thereby increasing the sensitivity of said charge

pump circuit to proximity and touching of said touch terminal by an operator’s body.

u\‘

N Claim 17, line 1, change " touch control” to --proximity and touch controlled--.
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18. (Amended) A capacitive responsive electronic switching circuit comprising:
an oscillator providing a periodic output signal having a predefined frequency;
a plurality of input touch terminals defining adjacent areas on a dielectric substrate for
an operator to provide inputs by proximity and touch; and
a detector circuit coupled to said oscillator for receiving said periodic output signal
from said oscillator, and coupled to said input touch terminals, said detector circuit being
! responsive to signals from said oscillator and the presence of an operator’s body capacitance
1‘\ to ground coupled said touch terminals when proximal or touched by an operator to provide a
' control output signal,
wherein said predefined frequency of said oscillator is selected to decrease the
impedance of said dielectric substrate relative to the impedance of any contaminate that may

/ create an electrical on said dielectric substrate path between said adjacent areas, and wherein

e

said detector circuit compares the sensed body capacitance to ground proximate an input

touch terminal to a threshold level to prevent inadvertent generation of the control output

signal. ) o . e e s s oo U ——

B e o
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20. (Amended) A capacitive responsive electronic switching circuit comprising:
an oscillator providing a periodic output signal having a predefined frequency;
if\ a dome-shaped touch terminal defining an area for an operator to provide an input by
proximity and touch, wherein the dome shape of the touch terminal is constructed to

ergonomically fit the palm of a human hand; and

0\
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a detector circuit coupled to said oscillator for receiving said periodic output signal
from said oscillator, and coupled to said [input] touch terminal [terminals], said detector
circuit being responsive to signals from said oscillator and the presence of an operator’s body
capacitance to ground coupled to said touch [terminals] terminal when proximal or touched

by an operator to provide a control output signal, said detector circuit including means for

discriminating between a proximity and touch of said dome-shaped touch terminal by the

palm of a human hand and a proximity and touch by a human finger.

21. (New) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined frequency;

a touch terminal defining an area f(;r an operator to provide an input by proximity and
touch; and

a detector circuit coupled to said oscillator for receiving said periodic output signal
from said oscillator, and coupled to said touch terminal, said detector circuit being
responsive to signals from said oscillator and the presence of an operator’s body capacitance
to ground coupled to said touch terminal when proximal or touched by an operator to provide
a control output signal, said detector circuit including discriminating means for discriminating
between a proximity and touch of said touch terminal covering substantially all of said area
of said touch terminal and a proximity and touch covering less than substantially all of said

area of said touch terminal.
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22. (New) The switching circuit as defined in claim 21, wherein said touch terminal

includes a dome-shaped dielectric cover.

23. (New) The switching circuit as defined in claim 21, wherein said touch terminal

includes a palm-sized dielectric cover.

24. (New) The switching circuit as defined in claim 23, wherein said discriminating means
determines that a proximity and touch of said touch terminal covers substantially all of said
area of said touch terminal when said dielectric cover is proximal or touched with the palm
of an operator’s hand and determines that a proximity or touch covers less than substantially
all of said area of said touch terminal when said dielectric cover is proximal or touched with

one of an operator’s fingers.

25. (New) The switching circuit as defined in claim 21, wherein said discriminating means
discriminates between a proximity and touch of said touch terminal covering substantially all
of said area of said touch terminal and a proximity and touch covering less than substantially
all of said area of said touch terminal based upon a sensed level of body capacitance to

ground proximate said touch terminal.
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26. (New) The switching circuit as defined in claim 21, wherein said coupling of
capacitance to ground occurs when an operator’s body is proximate, but not touching, said

touch terminal.

27. (New) A capacitive responsive electronic switching circuit for a controlled device
comprising:

an oscillator providing a periodic output signal having a predefined frequency;

first and second touch terminals defining areas for an operator to provide an input by
proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic output signal
from said oscillator, and coupled to said first and second touch terminals, said detector
circuit being responsive to signals from said oscillator and the presence of an operator’s body
capacitance to ground coupled to said first and second touch terminals when proximal or
touched by an operator to provide a control output signal for actuation of the controlled
device, said detector circuit being configured to generate said control output signal when said . / /
an operator is proximal or touches said second touch terminal after'the operator is proxi al/

or touches said first touch terminal.

28. (New) The capacitive responsive electronic switching circuit as defined in claim 27,

wherein said detector circuit generates said control signal only when an operator is proximal
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or touches said second touch terminal within a predetermined time period after the operator

is proximal or touches said first touch terminal.

29. (New) The capacitive responsive electronic switching circuit as defined in claim 27,
wherein said first and second touch terminals are adapted to be mounted on different surfaces

of the controlled device.

30. (New) The capacitive responsive electronic switching circuit as defined in claim 27,
wherein said first and second touch terminals are adapted to be mounted on non-parallel

planar surfaces of the controlled device.

 31. (New) The capacitive responsive electronic switching circuit as defined in claim 27,

wherein said first and second touch terminals are adapted to be mounted on perpendicular

planar surfaces of the controlled device.

32. (New) The capacitive responsive electronic switching circuit as defined in claim 27 and
further including an indicator for indicating when said detector circuit determines that an

operator is proximal or touches said first touch terminal.

-
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REMARKS

In the Office Action, the Examiner indicated that claims 5 and 15 would be allowed if
rewritten in independent form including all the limitations of the base claim and any
intervening claims, and that claims 6, 7, and 16 would also be allowed if rewritten to
overcome the rejection under 35 U.S.C. §112. Applicant wishes to thank the Examiner for
the early indication of allowable subject matter. By this amendment, Applicant has amended
claims 5 and 15 by rewriting them in independent form and by amending claims 6 and 16 to
overcome the rejection under 35 U.S.C. §112. Therefore, claims 5-7, 15, and 16 are in
condition for allowance.

In the Office Action, the Examiner rejected claims 6, 7, and 16 under 35 U.S.C.
§112, second paragraph; rejected claims 1-4 and 12-14 under 35 U.S.C. §102(b) as being
anticipated by U.S. Patent No. 4,352,141 issued to Kent; rejected claims 8-11, 18, and 19
under 35 U.S.C. §103 as being unpatentable over Kent in view of U.S. Patent No.
5,087,825 issued to Ingraham; and rejected claims 8-11, 18, and 19 under 35 U.S.C. §103
as being unpatentable over Kent in view of U.S. Patent No. 5,235,217 issued to Kirton.

By this amendment, Applicant has amended claims 1, 5, 6, 12-18, and 20 to more
clearly define the present invention, and has added new claims 21-32 to define additional
features of the present invention. Accordingly, claims 1-32 are now pending.

With respect to the rejection of claims 6, 7, and 16 under 35 U.S.C. §112, second

paragraph, Applicant has amended claims 6 and 16 to more clearly recite the present
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invention. Applicant submits that amended claims 6, 7, and 16 meet the requirements of 35
U.S.C. §112, second paragraph.

Applicant respectfully traverses the rejection of claims 1-4 and 12-14 under 35 U.S.C.
§102(b) as being anticipated by Kent. As pointed out on page S1 of the present specification,
the present invention provides a mechanism by which the touch control circuit can
discriminate between an intentional touching of the touch terminal and an inadvertent contact
by the operator. Specifically, when the touch terminal is palm-sized and includes a dielectric
cover, users may intentionally touch the touch terminal by placing their palm over the entire
surface of the touch terminal. When the operator touches the touch terminal in this manner,
the touch control circuit of the present invention generates a control signal. On the other
hand, if the operator inadvertently touches the touch terminal with one or two fingers, the
touch control circuit of the present invention senses a lower body capacitance in the
proximity of the touch terminal and thereby determines that the touch was unintentional and
thus does not generate the control signal.

As amended, independent claim 1 recites a capacitive response electronic switching
circuit comprising a combination of elements including at least "an input touch terminal
having a dielectric cover defining an area for an operator to provide an input by touch, an
operator’s body capacitance as sensed through said input touch terminal varying as a function
of the area of said input touch terminal that is proximate the operator’s body," and a detector

circuit that "includes means for generating said control signal when the sensed body
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capacitance exceeds a threshold level in order to prevent unintended activation based upon an
operator’s inadvertent contact with said input touch terminal."

The Kent patent discloses a touch switch device that also generates the control signal
in response to the touching of a touch terminal. The Kent patent, however, fails to teach or
suggest a capacitive responsive electronic switching circuit having a detector circuit that l\
includes means for generating a control signal when the sensed body capacitance exceeds a
threshold level in order to prevent unintended activation based upon an operator’s inadvertent
contact with the input touch terminal. Thus, the Kent patent does not anticipate nor render
obvious the invention as defined in independent claim 1. Clearly, the Kent patent does not
disclose any way of discriminating between a partial touch and a full touch of the touch
terminal.

With respect to independent claim 12, the Kent patent fails to teach or suggest a
touch-controlled switching circuit comprising a charge pump circuit that supplies an output
signal having a voltage that varies as a function of the area of the touch terminal that is
touched by an operator. Therefore, the Kent patent fails to teach or suggest each and every
element recited in independent claim 12.

For these reasons, independent claims 1 and 12, as well as claims 2-4, 13, and 14
which depend therefrom, are allowable over the Kent patent.

Applicant respectfully traverses the rejection of claims 8-11, 18, and 19 under 35
U.S.C. §103 as being unpatentable over Kent in view of Ingraham. Like the Kent patent,

the Ingraham patent, which is assigned to the assignee of the present invention, fails to teach
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or suggest a touch control circuit that discriminates between a full intentional contact with a
touch terminal and an inadvertent partial contact of the same touch terminal. Therefore, the
combination of the Kent and Ingraham patents fails to teach or suggest each and every
element recited in independent claim 1. For this reason cléims 8-11, which depend from
independent claim 1, are allowable over the combination of the Kent and Ingraham patents.

With respect to independent claim 18, the Kent and Ingraham patents both fail to
teach or suggest a capacitive responsive electronic switching circuit comprising a detector
circuit that compares the sensed body capacitance proximate an input touch terminal to a
threshold level in order to prevent inadvertent generation of a control output signal. For
these reasons, Applicant submits that independent claims 1 and 18, as well as claims 8-11
and 19 which depend therefrom, are allowable over the Kent and Ingraham patents whether
considered separately or in combination.

Applicant respectfully traverses the rejection of claims 8-11, 18, and 19 under 35
U.S.C. §103 as being unpatentable over Kent in view of Kirton. The Kirton patent, like the
Kent and Ingraham patents, does not disclose a touch control circuit that is capable of
discriminating between a full intentional touch of a touch terminal and an inadvertent touch
of a portion of the surface of the touch terminal. For these reasons, independent claims 1
and 18, as well as claims 8-11 and 19 which depend therefrom, are allowable over the
teachings of the Kent and Kirton patents whether considered separately or in combination.

It is noted that the Examiner has not rejected claims 17 and 20 in the Office Action.

Claim 17 depends from independent claim 12 and is believed to be allowable for the reasons
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discussed above with respect to claim 12. Independent claim 20 recites a dome-shaped touch
terminal. By this amendment, Applicant has amended independent claim 20 to recite that the
detector circuit includes means for discriminating between a touch of the dome-shaped touch
terminal by the palm of a human hand and a touch by a human finger. For the reasons
stated above with respect to independent claims 1, 12, and 18, Applicant submits that
independent claim 20 is allowable over the combined teachings of the Kent, Ingraham, and
Kirton patents.

In this amendment, Applicant has presented new independent claim 21, and claims 22-
26 which depend therefrom. New independent claim 21 defines a capacitive responsive
electronic switching circuit comprising at least a detector circuit "including discriminating
means for discriminating between the touch of said touch terminal covering substantially all
of said area of said touch terminal and a touch covering less than substantially all of said
area of said touch terminal. For the reasons discussed above with respect to the other
independent claims, Applicants submit that neither the Kent, Ingraham, nor Kirton patents
teach or suggest the touch control circuit including a detector circuit having such
discriminating means. Therefore, new independent claim 21 as well as claims 22-26 are
allowable over the references cited of record.

New independent claim 27 recites a switching circuit for a control device that
comprises at least first and second touch terminals and a detector circuit that generates a
control output signal for actuation of the control device when an operator is proximal or

touches the second touch terminal after the operator is proximal or touches the first touch
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terminal. Dependent claim 28 recites that the detector circuit generates the control signal
only when the second touch terminal is actuated within a predetermined time period after the
actuation 6f the first touch terminal. Applicant submits that none of the cited references
teaches or suggests such features. New claims 29-32 depend from new independent claim 27
and are believed to be allowable for the same reasons stated above with respect to
independent claim 27.

In view of the foregoing amendments and remarks, Applicant submits that the present
invention as defined in the pending claims, is allowable over the prior art of record. The
Examiner’s reconsideration and timely allowance of the claims are requested. A Notice of
Allowance is therefore respectfully solicited.

Respectfully submitted,

BYRON HOURMAND

By: Price, Heneveld, Cooper,
\ DeWitt & Litton

3-22-97
Date ¢ Terry %allagh\aﬁ
Registration No. 34 559
695 Kenmoor, S.E.
Post Office Box 2567
Grand Rapids, Michigan 49501
(616) 949-9610

TSC/ras
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CERTIFICATE OF MAILING
ify that this paper, together with all epclosyres identified herein, are being deposited with the

tates Postal Service as first class mail, addressed to the Assistant Commissioner for Patents,
Washington D.C. 20231, on the date indicated belqw 1
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. Rebecca A. Schwartz R

Date
t

IN THE UNITED STATES PATENT AND TRADEMARK O
' RECEIVED

Art Unit

Examiner J. Kaplan \‘ SEP 22 1997
Appln. No. 08/601,268

Filing Date January 31, 1996\‘ 2 GROUP 21 00 i
Applicant Byron Hourmand 3

For

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

2107

i

CAPACITIVE RESPQ\IS‘VE ELECTRONIC SWITCHING CIRCUIT

Enclosed is a response to the Office Action dated April 22, 1997. Also enclosed are

nine sheets of corrected drawings.

The items checked below are appropriate:

X Applicants hereby petition for a one-month extension of time to respond to the
above Office Action. The fee of $55.00 for the Extension is enclosed.
Any fee for additional claims has been calculated as shown below:
CLAIMS AS AMENDED
| Col. 1 Col. 2 Col. 3 Small Entity Other Than A
\ Small Entity
Claims Highest No. | Present | Rate | Add’l Rate Add’l
Remaining Previously Extra Fee Fee
After Paid For
Amendment
1C00
Total *32460.00 0P Minus | **20 =12 x $11 | $132 x$22 $00
Claims 132.00 0
.00 0P
Independent | *08 Minus | ***04 =04 x $40 | $160 x $ 80 $00
Claims .
First Presentation of Multiple Dependent Claims $130 $00 x $260 | $00
TOTAL ADDITIONAL FEE FOR THIS AMENDMENT $292 $00
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If the entry in Col. 1 is less than the entry in Col. 2, write "0" in Col. 3

Ak If the "Highest No. Previously Paid For" IN THIS SPACE is less than 20, write "20"
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*** If the "Highest No. Previously Paid For" IN THIS SPACE is less than 3, write "3" in
this space.
The "Highest No. Previously Paid For" (Total or Independent) is the highest number
found from the equivalent box in Col. 1 of a prior amendment or the number of
claims originally filed.
X Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been
established by a verified statement previously submitted.
___ No additional fee is required.
X__ A fee of $292.00 to cover the cost of the additional claims added by this response is
enclosed.
X Please charge any additional fees or credit overpayment to Deposit Account 16 2463.
A duplicate copy of this sheet is attached.
PRICE, HENEVELD, COOPER,
DEWITT & LITTON
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Date Aerry S. %ﬁéhan -~
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695 Kenmoor, S.E.
Post Office Box 2567
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Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

Enclosed is a response to the Office Action dated April 22, 1997. Also enclosed are
nine sheets of corrected drawings. The items checked below are appropriate:

X Applicants hereby petition for a one-month extension of time to respond to the
above Office Action. The fee of $55.00 for the Extension is enclosed.

Any fee for additional claims has been calculated as shown below:

CLAIMS AS AMENDED
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this space.
The "Highest No. Previously Paid For" (Total or Independent) is the highest number
found from the equivalent box in Col. 1 of a prior amendment or the number of
claims originally filed.

X Small entity status of this application under 37 C.F.R. §§ 1.9 and 1.27 has been
established by a verified statement previously submitted.

No additional fee is required.

x A fee of $292.00 to cover the cost of the additional claims added by this response is
enclosed.

X Please charge any additional fees or credit overpayment to Deposit Account 16 2463.
A duplicate copy of this sheet is attached.
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CERTIFICATE OF MAILING

I hereby certify that this paper, together with all enclosures identified herein, are being deposited with the
United States Postal Service as first class mail, addressed to the Assistant Commissioner for Patents,
Washington D.C. 20231, on the date indicated below.

1/8/17 ' M/Lw//ﬁmw

Date 9f>ccca A. Schwartz

IN THE UNITED $TATES PATENT AND TRADEMAfiK OFFICE ™~ g
Examiner : Jonathag S. Kaplan EIVED
Art Unit : 21¢ AUG 2 0 1997
Applicant : Byron Hourmand
Appln. No. :  08/601,268 ~ GROUP 2100
Filed : January 31, 1996 A g
For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING DEVICE

Assistant Commissioner for Patents
Washington, D.C. 20231

Dear Sir:

INFORMATION DISCLOSURE STATEMENT
UNDER 37°C.ER. §1.97(c)

Pursuant to 37 C.ER. §§1.56 and 1.97(0), Applicant brings to the attention of the

Examiner the document listed on the attached Form PTO-1449. This Information Disclosure
Statement is being filed after the events recited in §1.97(b) but, to the undersigned’s knowledge,
before the mailing date of either a Final Action or a Notice of Allowance. Under the provisions
of 37 C.ER. §1.97(é), this Information Disclosure Statement is accompanied by a certification
as specified by §1.97(e).

Based on reasonable inquiry, no document listed in this Information Disclosure Statement
was known to any individual designated in 37 C.F.R. §1.56(c) more than three months prior to
the filing date of this Information Disclosure Statement.

A copy of the listed document is attached.

This submission does not represent that a search has been made or that no better art
exists and does not constitute an admission that the listed document is material or constitutes

“prior art." If it should be determined that the listed document does not constitute "prior art"
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under United States law, Applicants reserve the right to present to the Office the relevant facts
and law regarding the appropriate status of such document.

Applicant further reserves the right to take appropriate action to establish the patentability
of the disclosed invention over the listed document, should the document be applied against the
claims of the present application.

If there is any fee due in connection with the filing of this Statement, please charge the
fee to our Deposit Account No. 16-2463.

Respectfully submitted,
BYRON HOURMAND

By: Price, Heneveld, Cooper,
DeWitt & Litton

7-28-97

Date

Terry47 Callaghan ==
Registration No. 34 559

695 Kenmoor, S.E.

Post Office Box 2567

Grand Rapids, MI 49501
(616) 949-9610
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. Agpplication No. Applicant(s)
08/601,268 Hourmand
Offlce ACthﬂ Summary Examiner Group Art Unit
Jonathan S. Kaplan 2107

(] Responsive to communication(s) filed on

IR

[ This action is FINAL.

in accordance with the practice under £x parte Quayle, 1935 C.D. 11; 453 0.G. 213.

37 CFR 1.136(a}.

Disposition of Claims

Application Papers
(X! See the attached Notice of Draftsperson’s Patent Drawing Review, PTO-948.

{J The drawingls) filed on is/are objected to by the Examiner.

[I The proposed drawing correction, filed on is (hpproved [Hisapproved.

{J The specification is objected to by the Examiner.
[J The oath or declaration is objected to by the Examiner.

Priority under 35 U.S.C. § 119
(] Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a}-(d).

OAr [JSome* [ONone of the CERTIFIED copies of the priority documents have been
[J received.
(] received in Application No. (Series Code/Serial Number)

[ received in this national stage application from the International Bureau (PCT Rule 17.2(a)).
*Certified copies not received:

[0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed

A shortened statutory period for response to this action is set to expire three  month(s), or thirty days, whichever is
longer, from the mailing date of this communication. Failure to respond within the period for response will cause the
application to become abandoned. (35 U.S.C. 8 133). Extensions of time may be obtained under the provisions of

X Claim(s) 7-20 is/are pending in the application.
Of the above, claim(s) is/are withdrawn from consideration.

O Claim(s) is/are allowed.

X! Claim(s) 7-4, 6-14, and 16-20 is/are rejected.

X Claimis) 5 and 15 is/are objected to.

(] Claims are subject to restriction or election requirement.

[ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e).

Attachment(s) .
X Notice of References Cited, PTO-892
XI information Disclosure Statement(s), PTO-1449, Paper No(s). 5 and 6
O Interview Summary, PT0-413
XI Notice of Draftsperson's Patent Drawing Review, PT0O-948
[J Notice of Informal Patent Application, PTO-152

--- SEE OFFICE ACTION ON THE FOLLOWING PAGES ---

U. S. Patent and Trademark Office

PTO-326 {Rev. 9-95) Office Action Summary Part of Paper No. __ 8
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Art Unit: 2107

DETAILED ACTION

Claim Rejections - 35 USC § 112
1. Claims 6, 7, and 16 are rejected under 35 U.S.C. 112, second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which
applicant regards as the invention.

Claims 6 and 16 are vague and indefinite because it is unclear what is meant by “to
increase the sensitivity of said charge pump circuit to touching of said touch terminal by an
operator’s body.”

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

3. Claims 1-4 and 12-14 are rejected under 35 U.S.C. 102(b) as being anticipated by Kent.
(4,352,141)

Kent discloges a capacitive responsive switching comprising;: an oscillator (NS, N6, R1,
C1) having a frequency of 1 MHZ, an input touch terminal (3), a detector circuit (E) coupled to
said oscillator and said touch input terminal, DC power supply (1), wherein said periodic input

signal provided by said oscillator is a square wave see column 2, lines 9-12, and a plurality of
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active elements coupled to an output of said oscillator to buffer and improve the shape of the

square wave output therefrom (C3, C4, R2), and a charge pump (D1, N1, R4, and C6).

Claim Rejections - 35 USC § 103
4, The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

5. Claims 8-11, 18, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kent in view of Ingraham (5,087,825).

Claims 8 and 9 add the limitations of a microcontroller. Kent does not disclose the
detector circuit including a microcontroller. However, Ingraham discloses a detector circuit
including a microcontroller. (80) It would have been obvious to one of ordinary skill in the art to
replace the detector circuit of Kent with the detector circuit of Ingraham in order to provide a
computerized control circuit that can control a plurality of different load requirements sent by a
plurality of touch sensors.

Claims 10 and 11 add the limitations of a plurality of input touch terminals and a plurality
of touch circuits. Kent only teaches one touch input terminal and one touch circuitry. However,
Ingraham discloses a plurality of input touch terminals (18) with corresponding touch circuits. It

would have been obvious to one of ordinary skill in the art at the time the invention was made to
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utilize the teachings of Ingraham into Kent’s device for the purpose of providing a plurality of
ways in which the load may be controlled see column 2, lines 36-40.

As to claims 18 and 19, Kent discloses a capacitive responsive switching comprising: an
oscillator (N5, N6, R1, C1) having a frequency of 1 MHZ, an input touch terminal (3),and a
detector circuit (E) coupled to said oscillator and said touch input terminal. Kent only teaches
one touch input terminal and one touch circuitry. However, Ingraham discloses a plurality of
input touch terminals (18) with corresponding touch circuits. It would have been obvious to one
of ordinary skill in the art at the time the invention was made to utilize the teachings of Ingraham
into Kent’s device for the purpose of providing a plurality of ways in which the load may be
controlled see column 2, lines 36-40. Kent also does not disclose the details of the touch input
comprising a dielectric substrate. However, Ingraham does disclose a touch sensor comprising a
dielectric layer substrate (26). It would have been obvious to one of ordinary skill in the art at the
time the invention was made to utilize the teachings of Ingraham into Kent’s device as this is a
well known way to activate a capacitor switch input.

6. Claims 8-11, 18, and 19 are rejected under 35 U.S.C. 103(a) as being unpatentable over
Kent in view of Kirton (5,235,217).

Kent discloses a capacitive responsive switching comprising: an oscillator (NS, N6, R1,

C1) having a frequency of 1 MHZ, an input touch terminal (3), and a detector circuit (E) coupled

to said oscillator and said touch input terminal.
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Kent does not disclose the shape of the touch terminal. However, Kirton discloses a
touch terminal (14) which is domed shaped. It would have been obvious to one of ordinary skill
in the art at the time the invention was made to utilize the teachings of Kirton into Kent’s device
for the purpose of providing a touch sensor which is easy to operate.

7. Claims 5 and 15 are objected to as being dependent upon a rejected base claim, but would
be allowable if rewritten in independent form including all of the limitations of the base claim and
any intervening claims.

8. _ Claims 6, 7, and 16 would be allowable if rewritten to overcome the rejection(s) under 35
U.S.C. 112 set forth in this Office action and to include all of the limitations of the base claim and

any intervening claims.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Jonathan S. Kaplan whose telephone number is (703) 308-1216.

Any inquiry of a general nature or relating to the status of this application should be
directed to the Group receptionist whose telephone number is (703) 308-1782.

April 11, 1997

YA SHADWATY

SUPERVISORY PATENT EXAYRER
ART UNIT 217
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Group Art Unit
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U.S. PATENT DOCUMENTS
DOCUMENT NO. DATE NAME CLASS SUBCLASS
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FOREIGN PATENT DOCUMENTS
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Form PTO 948 (Rev. 10-94)

U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office A

= O0IZ68

NOTICE OF DRAFTSPERSON’S PATENT DRAWING REVIEW

PTO Draftpersons review all originally filed drawings regardless of whéﬂ;er they are designated as formal or informal. Addjﬁonal]y,
patent Examiners will review the drawings for comphance with the mgulanons Direct tclephone inquiries concerning this review to

the Drawing Review Branch, 703-305-8404.

3 Y

mdﬁwing;ﬁled(mscndam)AL[_a‘_m_,m

A not obj: to by the Draftsp pfunder 37 CFR 1.84 or 1.152.

B bjected to by the Draftsp
ed below. The E: will mquire ‘of new,

drawings when y. C ings must be submitted

accordmgwthemstmcnonsonthebackonhu Notice.

KRS 4

1. DRAWINGS. 37 CFR 1.84(a): Acceptab ies of drawings:
Black ink. Color.
___ Not black solid lines. Fig(s).
— Color drawings are not acceptable until petition is granted.

110 [—
2. PHUI‘OGRAPHS 37CFR 1.84(b) . .
hs are not acceptable until petition is granted.
Fls(s)

hs not properly d (must use brystol board or
photogmphnc double-weight paper). Fig(s).
— Poor quality (half-tone). Fig(s).
3. GRAPHIC FORMS. 37 CFR 1.84 (d)
—_ Chemical or ical fi la not labeled as sep figure. .
TFge___ )
— Group of waveforms not presented as a single figure, using
commeon vertical axis with time extending along horizonta) axis.
Fig(s),
___ Individuals waveform not identified wnh a sc‘pmle lclter
designation adjacent to the vertical axis. Fig(l)
4. TYPE OF PAPER. 37 CFR 1.84(c)- PR
__ Paper not flexible, strong, white, smooth, nonshmy, and durable.
Sheet(s)
ures, alterations, overwritings, interlineations, grac
and folds copy. hi ks not P Fig(s)f %
___ Mylar, velum paper is not acceptable (too thin). Fig(s) _____
5. SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sizes:
21.6 cm. by 35.6 cm. (8 I/2 by 14 inches)
21.6 cm. by 33.1 cm. (8 V2 by 13 inches)
21.6 cm. by 27.9 cm. (8 /2 by 11 inches)
21.0 cm. by 29.7 cm. (DIN size A4)
___ All drawing sheets not the same size.. Sheet(s).
___ Drawing sheet not an acceptable size. Sheet(s)
6. MARGINS. 37 CFR 1.84(g): Acceptable margins:

Paper size

21.6 cm. X 35,6 cm. 21.6 cm X 33.1 cm. 21.6 cm. X 27.9 cm. 21.0 com. X 29.7 cm.
(BV2X 14 inches) (8172 X 13 inches) (8 V2 X 11 inches) (DIN Size Ad)

T 5.1em. (27) 2.5 em. (1) 2.5¢cm. (17) 2.5cm.
L .64 cm. (1/47) .64 cm. (1/47) .64 cm. (1/47) 25cm.
R .64cm. (1/47) .64 cm. (1/47) .64 cm/ (1/4%) 1.5cm.
B .64cm. (1/47) .64 cm. (1/47) .64 cm. (1/47) 1.0em.

Marg&r;; do no@ﬂ bf.@ [ SA ' 7
?’\’P (M ___ L) ___IRight (R) ! ___Bottom (B)

37CFR 1.840r 1.152as

— Viéw and anlargui view ot Iahled separatly or properly.
|10 R
Sectional views. 37 CFR 1.84 (h) 3
_ Hatching not indicated for secuonal pomons of an object.
Fig(s) -
—— Cross section not drawn same as view with parts in cross section
with regularly spaced parallel oblique strokes. Fig(s).

8. ARRANGEMENT OF VIEWS. 37 CFR 1.84(i)
— Words do not appear on a horizontal, left-to-right fashion when
page is either upright or tumed so that the top becomes the nghl
side, except for graphs. Fig(s).

9. SCALE. 37 CFR 1.84(k)
___ Scale not large enough to show mechamsm with crowding
when drawing is reduced in size to two-thirds in reproduction.

Fig(s) oo
_— Indication such as “actual suu or scale ll2" not perlmued.
Fig(!)___— iEl
10. CHARACTER OF LINES, NUMBERS, & LEITERS 37CFR
1.84(Y) .
ines, numbers & letters not umformly thlck and well defined,
clean, durgble, except for color drawings).
Fig(s). —

11 :SHADING. 37 CFR 1.84(m)
_ Solid black shading arcas not permitted.
"Figls)__
___ Shade lines, pale, rough and: blurred. Fg(s)
12. NUMBERS LETTERS, & REFERENCE CHARACTERS. 37 CFR
1.84(p)

umbers and referegce chg #ot plain and legible. .37 CFR
1.84(p)(1) Fig(s) I —C LS~ R
~ . Numbers and refe h not oriented in same directi

as the view. 37 CFR 1.84(p)(1) Fig(s) :
— English alphabet not used. 37 CFR 1. 84(p)(2) o
Fig(s)

T

letters, and do not at least

{ ;- 32 em. (L&sinch) in height. 37 CFR(p)(3)
F-s(s).&__ '

13. LEAD LINES. 37 CFR 1.84(q)
___ Lead lines cross each other. Fig(s).
___ Lead lines missing. Fig(s). - o .
14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(1)
— Sheets not numbered consecutively, and in Arabic numerals,
tgeginning with number 1. Sheet(s).
15. NUMBER OF VIEWS. 37 CFR 1.84{u)
___ Views not numbered consecutively, and in Arabic numerals,
beginning with number 1. Figs) ..
___ View numbers not preccdod by the abbrcvxauon Fig.
Fig(s).
16. CORRECTIONS. 37 CFR'1.84(w)

T 'WS. 37 CFR 1.84(h) . N
REMINDER: Specification may require revision to correspond to — g‘)mc"""s not made from prior PTO-943.
drawing changes. B(s).
_ All views not grouped together. Fig(s), 17. DESIGN DRAWING. 37 CFR 1.152
__ Views connected by projection lines or lead lines. ___ Surface shading shown not appropriate. Fig(s)
Fig(s) ___ Solid black shading not used for color contrast.
Partial views. 37 CFR 1.84(h) 2 Fig(s).
COMMENTS:
o /\A Yol Py / 7’\ 2
. 1
ATTACHMENT TO PAPER NO. g REVIEWER ZQ L ATE_< Zz [ /7€
PTO Copy [ T e
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‘zzxpress Mail No. Rb782578764US
Sheet 1 of _2

Form PTO-1449,
€ rapetS

U.S. DEPARTMENT OF COMMERCE | ATTY. DOCKET NO. SERIALNO.

PATENT AND TRADEMARK OFFICE NARO 1 P_3 -l 0 [ / £ é Y/
// 22/

INFORMATION DISCLOSURE STATEMENT

BY APPLICANT

APPLICANTS
Byron Hourmand .

FILING DATE . GROUP

U.S. PATENT DOCUMENTS

NTIAL PATENT NUMBER glsalTJ: NAME CLASS | SUBCLASS ¥ APPROPRIATE
4 5 |4 |5 |3 16 |4 |a | 092695 Yap et al. —
' 5 (3|8 |6 |2 |1 ]9 }|o01/31/95 Greanias et al.
5 2 3 5 2 1 7 08/10/93 Kirton B e
5 2 3 3 2 3 1 08/03/93 Wieth et al.
5 2 0 8 5 1 6 05/04/93 Saidian —
5 ] 8 7 8 2 5 02/11/92 Ingraham R B
5 0 6 6 8 9 8 11/19/91 Miller et al. —
5 0 1 2 1 2 4 04/30/91 Hollaway 1
4 9 3 9 3 8 2 07/03/90 Gruodis I
4 9 1 (1] 5 0 4 03/20/90 Eriksson R S ——
4 8 3 1 2 7 9 05/16/89 Ingraham ——
4 7 5 8 7 3 5 07/19/88 Ingraham ]
4 7 3 1 5 4 8 03/15/88 Ingraham - 1
4 4 7 6 4 6 3 10/09/84 Ng et al. —_—
4 3 7 4 3 38 1 02/15/83 Ng et al. —
4 3 6 0 7 3 7 11/23/82 Leopold —
4 3 2 3 8 2 9 04/06/82 Witney et al.
4 3 ] 8 4 4 3 12/29/81 Tucker et al.
4 2 8 9 9 8 0 09/15/81 McLaughlin —_—
4 2 8 9 9 7 2 09/15/81 Wern T ——
N 4 2 6 4 8 3 1 04/28/81 Wern ]
{ 4 |2 |5 {7 |1 |1 |7 | 03/17/81 Besson — T
;' FOREIGN PATENT DOCUMENTS
TRANSLATION
PUBLICATION
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO

OTHER DOCUMENTS (iIncluding Author, Title, Date, Pertinent Pages, Etc.)

EXAMINER

:S cna‘\\f\\h \)\\Q\&:\

DATE CONSIDERED

“ln |40

EXAMINER: Initial if citation is considered, whether or not citation is in conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

310



‘Express Mail No. RB782578764US

o 7 Sheet
Form P'!'é—‘l U.S. DEPARTMENT OF COMMERCE | ATTY. DOCKET NO. SERI p /Z é
PATENT AND TRADEMARK OFFICE NARO1 P-310 /é g/
INFOR ?AII_S) A‘\D%%/LOSURE STATEMENT APPLICANTS
BY APPLICANT Byron Hourmand
FILING DATE GROUP
U.S. PATENT DOCUMENTS
et PATENT NUMBER I;;sxl;: NAME CLASS SUBCLASS IF APPROPRIATE
4 2 4 6 5 3 3 01/20/81 Chiang
4 |2 |3 |7 |4 |2 |1 | 12/02/80 Waldron R
4 2 2 0 8 1 5 09/02/80 Gibson et al. —
4 |2 )1 ]3 |o |6 |1 |o07/15/80 Conner e
4 2 1 1 9 5 9 07/08/80 Deavenport et al. -
4 2 1 0 8 2 2 07/01/80 Wern _
4 1 5 9 4 7 3 06/26/79 Senk — T
4 1 5 2 6 2 9 05/01/79 Raupp _
4 1 1 9 8 6 4 10/10/78 Petrizio — —
4 1 0 1 8 0 5 07/18/78 Stone N I—
4 o 7 1 6 8 9 01/31/78 Talmage et al. A EE——
4 o 3 1 4 0 38 06/21/77 Holz I e —
4 0 1 6 4 5 3 04/05/77 Moennig -~
3 9 8 4 7 5 7 10/05/76 Gott et al. —
3 9 6 5 4 6 5 06/22/76 Alexander S I —
3 |9 |19 |5 |9 |6 | 111175 Bellis Y
3 9 1 1 2 1 5 10/07/75 Hurst et al. B
3 (8 |9 9 |7 1 3 | 08/12/75 Barkan et al. i
3 7 9 8 3 7 0 03/19/74 Hurst
3 6 6 6 9 8 8 05/30/72 Bellis —_— T .
3 6 5 1 3 9 1 03/21/72 Vogelsberg -~ T
AN 3 6 4 1 4 1 0o 02/08/72 Vogelsberg -
(J’k- 3 5 4 9 9 0 9 08/-25/6‘9 . Adelson et al. e e —————
Y FOREI&&LF}ATENT DOCUMENTS
TRANSLATION
PUBLICATION
DOCUMENT NUMBER DATE COUNTRY CLASS SUBCLASS YES NO
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
| | ‘
EXAMINER . DATE CONSIDERED
" Soehmen V\q &an "ll h/97
EXAMINER: Initial if citation is consnéered whether or not citation is m conformance with MPEP 609; Draw line through
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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1990
FORM PTO-1449 U.S. DEPARTMENT OF COMh.E,kCE ATTY DOCKET NO. SERIAL NO.
(Rev. 2-32) PATENT AND TRADEMARK OFFI%E ::,.‘ 01 P-310 08/601, 268
A== (unofficial)
INFORMATION DISCLOSURE
STATEMENT BY APPLICANT APPLICANT (S)
Byron Hourmand
(Use several sheets if necessary)
FILING DATE GROUP
01/31/96
U.S. PATENT DOCUMENTS
EXAMINER DOCUMENT NUMBER DATE NAME CLASS SUB- FILING
INITIAL CLASS DATE
IF
APPRO-
A PRIATE
7, 7 1o |6 |1 04/22/75 | Larson 36N N
4 03/05/85 Matsumaru SQQ SA
I a |9 |la 216 |3 07/24/90 | Rosa 49 <23
VV\
FOREIGN PATENT DOCUMENTS
EXAMINER DOCUMENT NUMBER DATE COUNTRY CLASS SUB- TRANSLA-
INITIAL CLASS TION
Y N
OTHER DOCUMENTS (Including Author, Title, Date, Pertinent Pages, Etc.)
EXAMINER
INITIAL
EXAMINER A M \ DATE CONSIDERED
ondhe. \aplore CILIED)
EXAMINER: Initial if citation considered, whether or not citation is in conformance
with MPEP 609; Draw line through citation if not in conformance and not considered.
Include copy of this form with next communication to applicant.
(Form PTO-1449 [6-4])
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I/'Y\ UNITED STATE., DEPARTMENT OF COMMERCE
Patent and Trademark Office
| Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231

_ L
| FIRST NAMED APPLICANT | ATTY. DOCKET NO.JTITLE ]

. 08/601,268 01/31/96 HOURMAND B NARO1-P310

. 0232/0506

TERRY 'S CALLAGHAN
PRICE HENEVELD COOPER
DEWITT & LITTON ,
695 KENMOOR SE P O anx 2567
GRAND RAPIDS MI 495 oare RA3S:

NOT[CE TO FILE MISSING PARTS OF APPLICATIONS/06/96
P ' FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application. However, the items indicated
below are missing. The required items and fees identified below must be timely sgllm_’iggd ALONG WITH
THE PAmNT OF A SURCHARGE for items 1 and 3-6 only of ;TLR:: large entities or
$.5< 7 forsmall entities who have filed a verified statement claiming such status. The surcharge is set forth in
37 CFR 1.16(e).

v

If all required items on this form are filed within the pcnod set below, the total amount owed by appllcam. asa 3@ large
entity, (] small entity (verified statement filed), is § "1 "(

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE |
FILING DATE of this application, WHICHEVER IS LATER, within which to file all required items and pay any fees
required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a).

1K) The statutory basic filing fee is: Omissing IStinsufficient. Applicant as a I large entity Ul small
entity, must submit $ o to complete the basic filing fee.

2. O Additional claim fees of $ asa [ large entity, {J small entity, including any
required multiple dependent claim fee, are required. Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due.

33t The oath or declaration:
K] is missing.
0 does not cover the newly submitted it_.eins.

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date is required.

4. (0 The oath or declaration does not identify the application to which it applies. An oath or declaration
in comphance with 37 CFR 1.63, identifying the application by the above Apphcatmn Number and
Filing Date, is required.

5. O The signature(s) to the oath or declaration is/are: [J missing; (] by a person other than the inventor
or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in
compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

6. [ The signature of the following 3oint inventor(s) is missing from the oath or declaration:

An oath or declaration listing the names of all inventors and signed by
the omitted inventor(s), identifying this application by the above Application Number and Filing
Date, is required.

7. O The application was filed in a language other than English. Applicant must file a verified English

translation of the application and a fee of § under 37 CFR 1.17(k), unless this fee has
already been paid.

8.0AS$ pr ing fee is required since your check was returned without payment.
(37 CFR 1.21(m)).

9. O Your filing receipt was mailed in error because your check was returned without payment.

10. O The application does not comply with the Sequence Rules. See attached Notice to Comply with
Sequence Rules 37 CFR 1.821-1.825.

11.0 Other.

Direct the response m Box Missing Part and refer any questions to the Customer Service Center
at (703) 308-1202.

A copy of this notice MUST be returned with the response.
COPY TO BE RETURNED WITH RESPONSE

FORM PTO-1533(REV. 11-94)
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Applicants or Patentees:

X

VERIFIED STAYEMENT (DECLARATION) CLAIMING SMALL ENTITY
STATUS (37 C.F.R. § 1.9(f} and 1.27[cD - SMALL BUSINESS CONCERN

() the owner of the small business concern identified below:

00 an official of the small business concern empowered to act on behalf of the concern
identified below. ' '

NAME OF CONCERN _Nartron Corporation

ADDRESS OF CONCERN __3000 North 1§ 131

Reed City, Michigan 49677-0207
| hereby declare that the above identified small business concern qualifies as a small business concern as
definied in 13 C.F.R. § 121.3-18, and reproduced in 37 C.F.R. § 1.9(d), for purposes of paying reduced fees
under sections 41(a) and (b) of Title 35, United States Code, in that the number of employees of the
concern, including those of its aifiliates, does not exceed 500 persons. For purposes of this statement, (1)
the number of employees of the business concern is the average aver the previous fiscal year of the concern
of the persons employed on a full-time, part-time or temporary basis during each of the pay periads of the
fiscal year, and (2) concerns are affiliates of each other when either, directly or indirectly, ome concern

controls or has the power to control the other, or a third party or parties controls or has the power to
control bath.

| hereby declare that rights under contract or faw have been conveyed to and remain with the small business
concern identified above with regard to the invention, entitied CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT by inventor Byron Hourmand described in the specification filed herewith.

If the rights held by the above identified small business cancern are not exclusive, each individual, concern
or organization having rights to the invention is listed below® and no rights to the invention are held by any
person, other than the inventor, who could not qualify as an independent inventor under 37 C.F.R. § 1.9(c)
or by any concern which would not qualify as a small business concern under 37 C.F.R. § 1.9(d) or a
nonprofit organization under 37 C.F.R. § 1.9(e). *NOTE: Separate verified statements are required from
each named person, concern or organization having rights to the invention averring to their status as small
entities (37 C.F.R. § 1.27).

NAME

ADDRESS
() INDIVIDUAL () SMALL BUSINESS CONCERN () NON-PROFIT ORGANIZATION

NAME

ADDRESS
() INDIVIDUAL () SMALL BUSINESS CONCERN {) NON-PROFIT ORGANIZATION

1 acknowledge the duty to file, in this application or patent, notification of any change in status resulting
in loss of entitiement to small entity status prior to paying, or at the time of paying, the earliest of the issue
fee ar any maintenance fee due after the date on which status as a small entity is no loanger approgriate.
(37 C.F.R. § 1.28[b).

| hereby declare that all statements made herein of my own knowledge are true and that all statements made
on information and belief are believed to be true; and further that these statements were made with the
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or
both, under Section 1001 of Title 18 of the United States Code, and that such willful false statements may
jeopardize the validity of the application, any patent issuing thereon, or any patent to which this verified
statement is directed. :

NAME OF PERSON SIGNING _Dr, Terry Carrell
TITLE OF PERSON OTHER YHAN OWNER _Prasident

ADDRESS OF PERSO! IGN? 131, Reed City, Michigan 49677-0207
SIGNATURE - A A een DATE 3/ Jowersiy (736
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Sole inventor:

n7 .

Attorney Docket No. NARO1 P-310

DECLARATION AND POWER OF ATTORNEY

As a below named inventor, I hereby declare:

My residence, post office address and citizenship are as stated below next to my
name.

I believe I am an original, first and sole inventor of the subject matter which is
claimed and for which a patent is sought on the invention entitled CAPACITIVE
RESPONSIVE ELECTRONIC SWITCHING CIRCUIT, the specification of which was
filed on January 31, 199{‘ Application No. 08/601,268 (unofficial).

I have reviewed and understand the contents of the above-identified specification,
including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose to the United States Patent and Trademark Office
(the Office), all information which is known by me to be material to patentability as defined
in Title 37, Code of Federal Regulations (C.E.R.), Section 1.56.

POWER OF ATTORNEY

I hereby appoint the patent law firm of Price, Heneveld, Cooper,..DeWitt and Litton,
P.O. Box 2567, 695 Kenmoor Drive, S.E.. Grand Rapids, Michigan 49501, telephone
number 616-949-9610, facsimile number 616-957-8196, and the individual patent attorneys
and patent agents at such patent law firm, namely, Lloyd A. Heneveld, Reg. No._17 802;
Richard C. Cooper, Reg. No. 19 164: William W. DeWitt, Reg. No. 22 300; Randall G.
Litton, Reg. No. 24 013; James A. Mitchell, Reg. No. 25 120; Harold W. Reick, Reg. No.
25 438; Robert J. Carrier, Reg. No. 24 219; Carl S. Clark, Reg. No. 28 288; Daniel L.
Girdwood, Reg. No. 34 827; Barry C. Kane, Reg. No. 32 036; Terry S. Callaghan, Reg.
No. 34 559: Guaiher J. Evanina, Reg. No. 35 502; and Steven C. Wichmann, Reg. No. 37_
758, my attorney(s) or agent(s) with full power of substitution and revocation, to prosecute
this application and to transact all business in and to receive all correspondence from the

Patent and Trademark Office connected therewith.

All statements made herein of my own knowledge are true and all statements made on
information and belief are believed to be true, and further, these statements are made with
the knowledge that willful false statements and the like are punishable by fine or
imprisonment, or both, under 18 U.S.C. § 1001, and that such willful false statements may
jeopardize the validity of this application or any patent issued thereon.

s B=ref—%
Bfron (NMI) Hourmand Date

Citizenship: United States of America

Residence:  Hersey., Michigan YN ZJ—

Post Office Address: 19009 23 Mile Rd.
Hersey, MI 49639
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PATENT
Atty. Docket No. NARO1 P-310

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : B. Hourmand

Serial No. : 08/601,268

Filing Date : January 31, 1996

For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Hon. Commissioner of Patents and Trademarks
Box Missing Part
Washington, D.C. 20231
Dear Sir:
CERTIFICATE OF MAILING

I hereby certify that the attached Notice to File Missing Parts of Application
Filing Date Granted, Declaration and Power of Attorney, Verified Statement Claiming Small
Entity Status (Small Business Concern), Check in the amount of $65 (surcharge fee), and
Return Postcard are being deposited with the United States Postal Service as first class mail
in an envelope addressed to:

Hon. Commissioner of Patents and Trademarks

Box Missing Part
Washington, D.C. 20231

on S/AL/1L

Rebecga A. Schwartz U

Pric€, Heneveld, Cooper,
DeWitt & Litton

695 Kenmoor, S.E.

P.O. Box 2567

Grand Rapids, Michigan 49501

(616) 949-9610

A0 A% D3/23094 08601344
i 0% 65.00 Ci
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PATENT
Atty. Dbcket No. NAROL P-310 . . .. t
L.
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
AUG G & 1996
Applicant : Byron Hourmand
Appln. No. : 08/601,268 (unofficial) 4 UP 21@
Filed : January 31, 1996 (unofficial)
For : CAPACITIVE RESPONSIVE ELECTRONIC SWIT({‘HING CIRCUIT

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:

A check of our files indicates that the above-identified application has been filed 1y,
more than three (3) months without a Filing Receipt being received by us. Therefore, would ‘
you please give us the status of the above application. This request is made to avoid any lack
of diligence being attributed to the Applicant.

Respectfully submitted,
BYRON HOURMAND

By: Price, Heneveld, Cooper,
DeWitt & Litton

S —7-75

Registration No. 34 559/

Date Terry S#Callaghan
695 Kenmoor S.E.
P.O. Box 2567
Grand Rapids, Michigan 49501
(616) 949-9610
TSC/ras
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£ PATENT
Atty. Docket No. NAROL P-310

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

AUG 0 6 109¢

Applicant : Byron Hourmand

Appln. No. : 08/601,268 (unofficial) , . uu\gl” iy 0
Filed : January 31, 1996 (unofficial)

For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:
CERTIFICATE OF MAILING
I hereby certify that the attached Status Request Letter and Return Postcard are
being deposited with the United States Postal Service as first class mail in an envelope addressed
to:

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

a A. Schwartz
Pr1ce Heneveld, Cooper,
DeWitt & Litton
695 Kenmoor, S.E.
P.O. Box 2567
Grand Rapids, Michigan 49501
(616) 949-9610

o 5/a/90




f Q\ UNITED STA' EPARTMENT OF OOMMERCE—‘{'I Z

+ | Patent and T

x j Mmmssm:gammmsmnm
A ngton, D.C. 20231 QLP-Q?
) .
|_aprucanonnumser | Fuvaoate | FIRST NAMED APPLICANT I ATTY. DOCKET NOJTITLE ]
- 08/601,262 01/31/96 HOURMAND B NARO1-P310

0232/0506
TERRY S CALLAGHAN
PRICE HENEVELD COOPER
DEWITT & LITTON .
695 KENMOOR SE P O BDX 2567 oATE MARES!

GRAND RAPIDS MI __ 4950
: NOTICE TO FILE MISSING PARTS OF APPLICATIONgs /04 /96

FILING DATE GRANTED

An Application Number and Filing Date have been assigned to this application. However, the items indicated
below are missing. The required items and fees identified below must be timely BIW ALONG WITH
THE Pé OF A SURCHARGE for items 1 and 3-6 only of u?Lfor large entities or
$ for small entities who have filed a verified statement claiming such status. The surcharge is set forth in
37 CFR 1.16(c).

If all required items on this form are filed within the beﬂod set below, the total amount owed by applicant as aAQ large
entity, (J small entity (verified statement filed), is $_§3H.__

Applicant is given ONE MONTH FROM THE DATE OF THIS LETTER, OR TWO MONTHS FROM THE
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required above to avoid abandonment. Extensions of time may be obtained by filing a petition accompanied by the
extension fee under the provisions of 37 CFR 1.136(a).

IX The statutory basic filing fee is: [Jmissing [Sinsufficient. Applicant as a m'large entity [J small
entity, must submit $_ to complete the basic filing fee.

2. O Additional claim fees of $ ‘asa [J large entity, O small entity, including any
required multiple dependent claim fee, are required.- Applicant must submit the additional claim
fees or cancel the additional claims for which fees are due.

3:2&F The oath or declaration:
R is missing.
[ does not cover the newly submitted items.

An oath or declaration in compliance with 37 CFR 1.63, identifying the application by the above
Application Number and Filing Date is required.

4. 0 The oath or declaration does not identify the application to which it applies. An oath or declaration
in comphance with 37 CFR 1.63, identifying the application by the above Apphcatxon Number and
Filing Date, is required.

5.0 The mgnature(s) to the oath or declaration is/are: [] missing; O by a person other than the inventor
or a person qualified under 37 CFR 1.42, 1.43, or 1.47. A properly signed oath or declaration in
compliance with 37 CFR 1.63, identifying the application by the above Application Number and
Filing Date, is required.

6. O The signature of the following joint inventor(s) is missing from the oath or declaration:
An oath or declaration listing the names of all inventors and signed by

the omitted inventor(s), identifying this application by the above Application Number and Filing
Date, is required.
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translation of the application and a fee of $ under 37 CFR 1.17(k), unless this fee has
already been paid.

8.0AS$ processing fee is required since your check was returned without payment.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicant : Byron Hourmand

Serial No. . 08/601,268 (unofficial)

Filing Date : January 31, 1996 (unofficial)

For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:

INFORMATION DISCI.OSURE STATEMENT UNDER 37 C.F.R. § 1.97(b)

Pursuant to 37 C.F.R. §§1.56 and 1.97(b), Applicant brings to the attention of
the Examiner the documents listed on the attached Form PTO-1449. This Information
Disclosure Statement is being filed within three months of the filing date of the
above-referenced application.

Copies of the listed documents are submitted herewith along with Form
PTO-1449. Applicant respectfully requests that the Examiner consider the listed documents
and evidence that consideration of relevant portions thereof by making appropriate notations
on the attached form.

This submission does not represent that a search has been made or that no
better art exists and does not constitute an admission that each or all of the listed documents
are material or constitute "prior art." If it should be determined that any of the listed
documents do not constitute "prior art" under United States law, Applicant reserves the right
to present to the Office the relevant facts and law regarding the appropriate status of such
documents.

Applicant further reserves the right to take appropriate action to establish the
patentability of the disclosed invention over the listed documents, should one or more of the

documents be applied against the claims of the present application.
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Filing Date : January 31, 1996 (unofficial)
For : CAPACITIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:
CERTIFICATE OF MAILING
I hereby certify that the attached PTO Form 1449, Information Disclosure
Statement Under 37 C.F.R. §1.97(b), Copies of Information Referenced, and Return
Postcard are being deposited with the United States Postal Service as first class mail in an
envelope addressed to:

Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

4 [25/706

Rebecda A. Schwartz

Rrie€, Heneveld, Cooper/
DeWitt & Litton

695 Kenmoor, S.E.

P.0O. Box 2567

Grand Rapids, Michigan 49501

(616) 949-9610
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& PATENT APPLICATION
Attorney Docket No. NARO1 P-310
Express Mail No. RB782578764US -

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Applicants : Byron Hourmand

For : CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT

Box Patent Application
Hon. Commissioner of Patents and Trademarks

Washington, D.C. 20231

Dear Sir:
' Enclosed herewith is the above-identified patent application comprising the

following parts:
1) Postcard

2) Assignment, Assignment Cover Sheet, and Assignment Recording Fee of
$40.00 ’

3) Patent Application (60 Total Pages including 6 Pages of Claims (Claims 1-20),
and 1 Page of Abstract

4) 13 Sheet of Drawings (in duplicate)

5) Certificate of Mailing by Express Mail

6) Declaration and Power of Attorney
7 Verified Statement Claiming Small Entity Status - Small Business
8) Information Disclosure Statement, PTO Form 1449 (2 Sheets) and copies

of information referenced

Filing Fee:
Basic Fee $375.00 $375.00
Additional Fees

- Each independent claimr in excess

of three, times $39.00 $ 39.00

Number of claims in excess of

twenty, times $11.00 $000.00 .

Filing multiple dependent claims

per application $125.00 $000.00
Total Filing Fee $414.00
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Applicant : Byron Hourmand
For : CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT
Page : 2

A check in the amount of $414.00 is enclosed to cover the fees noted above.
The Commissioner is hereby authorized to charge payment of the following
fees associated with this communication, and during the pendency of this application, or to
credit any overpayment, to Deposit Account No. 16-2463. A duplicate copy of this sheet is
enclosed.
D Any additional filing fees required under 37 CFR
1.16 for which full payment has not been tendered.
2) Any patent application processing fees under 37
CFR 1.17 for which full payment has not been
tendered.
Respectfully submitted,
BYRON HOURMAND

By: Price, Heneveld, Cooper,
DeWitt & Litton

/- 3/-95 %

Date Terry allaghan
Registration No. 34 559
695 Kenmoor, S.E.
P. O. Box 2567
Grand Rapids, MI 49501
(616) 949-9610

TSC/mam
NARO1 P-310
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PATENT APPLICATION
Attorney Docket No. NARO1 P-310
Express Mail No. RB782578764US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Byron Hourmand /5 7/4/C_.

For : CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT

Box Patent Application
Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:
Enclosed herewith is the above-identified patent application comprising the

following parts:
1) Postcard

2) Assignment, Assignment Cover Sheet, and Assignment Recording Fee of
$40.00

3) Patent Application (60 Total Pages including 6 Pages of Claims (Claims 1- 20)
and 1 Page of Abstract

4) 13 Sheet of Drawings (in duplicate)

5) 7 Certificate of Mailing by Express Mail

6) Declaration and Power of Attorney
7 Verified Statement Claiming Small Entity Status - Small Business
8) Information Disclosure Statement, PTO Form 1449 (2 Sheets) and copies
of information referenced
Filing Fee: ,
Basic Fee $375.00 | $375.00

Additional Fees

- Each independent claim in excess

of three, times $39.00 $ 39.00

Number of claims in excess of )

twenty, times $11.00 $000.00 .

Filing multiple dependent claims

per application $125.00 $000.00
Total Filing Fee : $414.00

325

+Y
i



o

¥

4

Applicant : Byron Hourmand

For : CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT
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A check in the amount of $414.00 is enclosed to cover the fees noted above.
The Commissioner is hereby authorized to charge payment of the following
fees associated with this communication, and during the pendency of this application, or to
credit any overpayment, to Deposit Account No. 16-2463. A duplicate copy of this sheet is
enclosed.
1) Any additional filing fees required under 37 CFR
1.16 for which full payment has not been tendered.
2) Any patent application processing fees under 37
CFR 1.17 for which full payment has not been
tendered.
" Respectfully submitted,

BYRON HOURMAND

—_—

By: Price, Heneveld, Cooper,
DeWitt & Litton

/= 3/-96

Date Terry allaghan
Registration No. 34 559
695 Kenmoor, S.E.
~—P. O. Box _
Grand Rapids, MI 49501
—(616) 949-9610
TSC/mam
NARO1 P-310
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. W PATENT APPLICATION
Attorney Docket No. NARO1 P-310
Express Mail No. RB782578764US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

. Appllcants : Byron Hourmand
‘ For : CAPACITIVE RESPONSIVE ELECTRONIC
= SWITCHING CIRCUIT

Box Patent Application
Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

Dear Sir:
CERTIFICATE OF MAILING BY EXPRESS MAIL
I certify that the attached:
1) Return postcard;

2) Check in the amount of $414.00 to cover the Filing
Fee;

3) Transmittal Letter (in duplicate);

(C)) 60 Pages of Specification including 6 Pages of Claims
(20 claims, including 4 independent claims), and 1 Page
of Abstract;

&) 13 Sheets of Drawings, 25 Figures (in duplicate);

©6) Information Disclosure Statement, Form PTO-1449 (2 Sheets), and copies
of information referenced

@) Declaration and Power of Attorney;
(¢)) Assignment, Assignment Cover Sheet, and Assignment Recording Fee of
$40.00; and

) Verified Statement Claiming Small Entity Status - Small Business
are being deposited with the United States Postal Service as Express Mail in an envelope having
Express Mail Mailing Label Number RB782578764US addressed to:

Box Patent Application
Hon. Commissioner of Patents and Trademarks
Washington, D.C. 20231

on January 31, 1996. /7J 3%4 /7

Mellssa A. Mahaney
Prlce Heneveld, Cooper,
DeWitt & Litton
695 Kenmoor, S.E.
P.O. Box 2567
Grand Rapids, Michigan 49501
TSC/mam (616) 949-9610

327



08/6015 ¢ 4

777
FIG 1
| vBO\
F Yz |
| | Hs
F16.2-

328



5’0'\

s7 s9
55 —~¢ EAD PCH ]

JE R A
go,i__;féié__961?f;J
| F““‘“@gg“%;“‘1
6 | M !

72/F£5é®§? |

ot L
74 |

329



08/6012¢ 8

1“10

1°10

1°107 v ;

& frequency

Zgmax frequency

1‘106

1°10

1°10 :
. 1000 14107 1°10° 1°10°
frequency

FI1G 34

330



08/601268&

- ~om/

k914

095~

~ ¥770Y NOD
~0YIW

loh—~A

eor\

LInFY1O L

HoneL

0%k
oSh

Y7770y LN02

= it

©o2 /l\/ S0

oo>._.

201

JoLyyIN39

dNN0Y 9 —

ONILYo74

Qo \.\

R 2

W

dve?

Q0.

)
Y

/

hol

T

oLy 192
29YLI0\

10]

331



. - D
N0 B G I
R 166
. T T T e T T T K |

f LA ——0

1 \ - 13Y

} ,...;Aﬁ\'\-—w —— !

' )36 -L - \30

A 128 !

(127 —

ad
-

3 2us

o %J?.’SQ i < Y
S TN T L S = @:

oin [T TH

PIEI ) PUPS }

et V234 2133 %‘Z"l?‘_ el
sw}/w?%m;}m )

: g —1
Z 10 - i
AL ek “3e

332



o ® |
08/6012 6 8

- S/NVS. BODY CAPACITANCE
TEMPERATURE = 105°C

CBODY (PF)

FI6. 9

S/INVS. BODY CAPACITANCE
) TEMPERATURE = 25°C

333



© DEAT& Ral-v)

o

087601268

®

. ) Jrw(i=v)
0ok e @ L, 00 L 00 0
., e

( . % y . :
1 L . Bi 1

-
o
3 . .
* . ®
T BRI = e S o 0 :
A
R A

*  NIN0YLNeD

-0dDIW

:.Nocm s o 3 4 M+EQQP Kon Nrt@mu P - TEQQW

0o}, e a4 e €90} in_ Noow— —1 o0y

= 11914

G ~0m
Wl ; | doLYdanNgD
woLyno3y 39LY171950 qnnedd
> 39 <L\,40> ~.—o~ INLLyod

0ol

334



110
oo

zqgi_ﬁ,_

Vel TAGE

- i REGULATOR

oY

1 o3
lloz

N

® 08/6012 6 8

1420 b

TowcH
CIRCWT

*

-  DrIER |Soo
2t 1

ToUuct
CIRCWIT

~ 140/}

-] 800

335



08/6012468

Tlohl

ol f

92\~

i~

Nm._phom@

0. .H‘l ‘lj

YAl

L
a2\l

A\
&t

;'
gill

L |
\ mN:\

—

hiit 21

f

ol “\m

%

201

ot

el

vk

lon

)

)

336



D8/66i2 ¢ 8

®

337



&

FIG I5B

FIG. 154

110-

1915

|

__>=
r@.

‘1qto

1925
1915

~— a7

192 L

FIG 15C

/’I__, 1935

-7

N
2%

T T
=3 =1

L

FIG. 16

338



~ cQO ° uer6012 Gy

‘2—.0
[— l

L

A

4o Mo 2002 N Hol

t
: ,—-——4F /__.'z,oo‘—f '

L L A—p
jh“? n

!
< us'gﬂx’_ Tc 3

200. 106
~ A o
L{ 36
(o : :
0':\"- 2\ AR 26 (131
= : |
\(),)al > Dysssell 23y
NZZZ '\ '
.\- - y; ,’
} Tio . 2uT E
Zt% Zzbf gnﬂ 1 gj
o -
o
From :
/M\CROCONTROLLER ZW6
600 =]

FIG6 12

339



L8/601268

p— 2ol
¢
t
)
{

230

340



e Vi g A

b 08/601248

N

PATENT APPLICATION
Attorney Docket No. NARO1 P-310
Express Mail No. RB782578764US

CAPACITIVE RESPONSIVE ELECTRONIC
- SWITCHING CIRCUIT

BACKGROUND OF THE INVENTION

The present invention relates to an electrical circuit and particularly a capacitive
responsive electronic switching circuit used to make possible a "zero force" manual electronic
switch.

Manual switches are well known in the art existing in the familiar forms of the

5 common toggle light switch, pull cord switches, push button switches, and keyboard switches
among others. The majority of such switches employ a mechanical contact that "makes" and
"breaks" the circuit to be switched as the switch is moved to a closed or an open condition.

Switches that operate by a mechanical contact have a number of well known

. % ‘
o problems. First, mechanical movementﬁ of components within any mechanism make those
10 components susceptible to wear, fatigue, and loosening. This is a progressive problem that
occurs with use and leads to eventual failure when a sufficient amount of ?novement has
occurred.

Second, a sudden "make" or "break" between conductive contacts typically

produces an electrical arc as the contacts come into close proximity. This arcing action

15 generates both radio frequency emissions and high frequency noise on the line that is switched.

Third, the separation between contacts that occurs on each break, exposes the
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contact surfaces to corrosion and contamination. A particular problem occurs when the arc
associated with a "make" or "break" occurs in an oxidizing atmosphere. The heat of the arc in
the presence of oxygen facilitates the formation of oxides on the contact surfaces. Once
exposed, the contact surfaces of mechanical switches are also vulnerable to contaminants. Water
borne contaminants such as oils and salts can be a particular problem on the contact surfaces of
switches. A related problem occurs in that the repeated arcing of mechanical contact can result
in a migration of contact materials away from the area of the mechanical contact. Corrosion,
contamination, and migration operating independently or in combination often lead to eventual
switch failure where the switch seizes in a closed or opened condition.

An additional problem results from the mechanical force required in operating a
mechanical switch. This problem occurs in systems where a human operator is required to
repetitively operate a given switch or a number of switches. Such repetitjve motions commonly
occur in the operation of electronic keyboards such as those used with computers ‘and in
industrial switches such as used in forming and assembly equipment among other applications.
A common type of industrial switch is the palm button seen in pressing and insertion equipment.
For safety purposes, the operator must press the switch before an insertion or pressing can

(ane)
occur. This ensures that the operators hand(s) is/ion the button(s) and not in the field of motion |
of the associated machinery. It also ensures that the mechanical motion occurs at a desired and

controllable point in time. The difficulty arises from the motion and force required of the

operator. In recent years, it has been noted that repeated human motions can result in

2
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debilitating and painful wear on joints and soft tissues yielding arthritis like symptoms. Such -
repetitive motion may result in swelling and cramping in muscle tissues associated with
conditions such as Carpal Tunnel Syndrome. Equipment designers combat these Repetitive
Motion or Cumulative Trauma Disorders by adopting ergonomic designs that more favorably
control the range, angle, number, and force of motions required of an operator as well as the
number of the operator’s muscle groubs involved in the required motions. Prosthetics and tests
are used as well to provide strain relief for the operator’s muscles, joints, and tendons.

In mechanical switches, the force required to actuate the switch may be minimized
by reducing spring forces and frictional forces between moving parts. However, reducing such
forces makes such switches more vulnerable io failure. For instance, weaker springs typically
lower the pressure between contacts in a "make" condition. This lower contact pressure
increases the resistance in the switch which can lead to fatal heating in the switch and/or loss
of voltage applied to the switched load. Reducing frictional forces in the switch by increasing
the use of lubricants is undesirable because the lubricants can migrate and contaminate the
contact surfaces. A switch designer may also reduce friction by providing looser fits between
moving parts. However, looser fits tend to increase wear and contribute to earlier switch
failure. A designer can also reduce friction by using higher quality, higher cost, surface finishes
on the parts. Thus, as apparent from the foregoing description, measures taken to reduce
actuator force in mechanical switch parts generally reduce the reliability and performance of the

switch and/or increase the cost of the switch.
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In applications such as computer keyboards or appliance controls, the electric load
switched by a given switch can be quite low in terms of current and/or voltage. In such cases
it is possible to use low force membrane switches such as described in U.S. Patent No.
4,503,294, Such switches can relieve operator strain and are not as susceptible to arcing
problems because they switch small loads. However, the flexible membrane remains susceptible
to wear, corrosion, and contamination. Although such switches require very low actuation
force, they are still mechanically based and thus suffer from the same problems as any other
mechanical switch.

A more recent innovation is the development of "zero force" touch switches.
These switches have no moving parts and no contact surfaces that directly switch loads. Rather,
these switches operate by detecting the operator’s touch and then use solid state electronics to
switch the loads or activate mechanical relays or triacs to switch even larger loads. Approaches
include opticél proximity or motion detectors to detect the presence or motion of a body part
such as in the automatic controls used in urinals in some public rest rooms or as disclosed in
U.S. Patent No. 4,942,631. Although these non-contact switches are by their very nature truly
zero force, they are not practical where a multiplicity of switches are required in a small area
such as a keyboard. Among other problems, these non-contact switches suffer from the
comparatively high cost of electro-optics and from false detections when the operator’s hand or
other body part unintentionally comes close to the switch’s area of detection. Some optical touch

keyboards have been proposed, but none have enjoyed commercial success due to performance

4
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and/or cost considerations.

A further solution has been to detect the operator’s touch via the electrical
conductivity of the operator’s skin. Such a system is described in U.S. Patent No. 3,879,618.
Problems with this system result from variations in the electrical conductivity of different
operators due to variations in sweat, skin oils, or dryness, and from variable ambient conditions
such as humidity. A further problem arises in that the touch surface of the switch that the
operator touches must remain clean enough to provide an electrical conductivity path to the
operator. Such surfaces can be susceptible to contamination, corrosion, and/or a wearing away
of the conductive material. Also, these switches do not work if the operator is wearing a glove.
Safety considerations also arise by virtue of the operators placing their body in electrical contact
with the switch electronics. A further problem arises in that such systems are vulnerable to
contact with materials that are equally or more conductive than human skin. For instance, water
condensation can provide a conductive path as good as that of an operator’s skin, resulting in
a false activation.

A common solution used to achieve a zero force touch switch has been to make
use of the capacitance of the human operator. Such switches, which are hereinafter referred to
as capacitive touch switches, utilize one of at least three different methodologies. The first
method involves deteéting RF or other high frequency noise that a human operator can
capacitively couple to a touch terminal when the operator makes contact such as is disclosed in

U.S. Patent No. 5,066,898. One common source of noise is 60 Hz noise radiated from
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commercial power lines. A drawback of this approach is that radiated electrical noise can vary
in intensity from locale to locale and thereby cause variations in switch sensitivity. In some
cases, devices implemented using this first method, rely on conductive contact between the
operator and the touch terminal of the switch. As stated, such surfaces are subject to
contamination, corrosion, and wear and will not work with gloved hands. An additional
problem can arise in the presence of moisture when multiple switches are employed in a dense
array such as a keyboard. In such instances, the operator may touch one touch terminal, but end
up inadvertently activating others through the path of conduction caused by the moisture
contamination.

A second method for implementing capacitive touch switches is to couple the
capacitance of the operatof into a variable oscillator circuit that outputs a signal having a
frequency that varies with the capacitance seen at a touch terminal. An example of such a
system is described in U.S. Patent No. 5,235,217. Problems with such a system can arise where
conductive contact with the operator is required and where the frequency change caused by a
touch is close to the frequency changes that would result from unintentionally coming into
contact with the touch terminal.

Another method for implementing capacitive touch switches relies on the change
in capacitive coupling betweefl a touch terminal and ground. Systems utilizing such a method
are described in U.S. Patent No. 4,758,735 and U.S. Patent No. 5,087,825. With this

methodology the detection circuit consists of an oscillator (or AC line voltage derivative)

6
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providing a signal to a touch terminal whose voltage is then monitored by a detector. The touch
terminal is driven in electrical series with other components that function in part as a charge
pump. The touch of an operator then provides a capacitive short to ground via the operator’s
own body capacitance that lowers the amplitude of oscillator voltage seen at the touch terminal.
A major advantage of this methodology is that the operator need not come in conductive contact
with the touch terminal but rather only in close proximity to it. A further advantage arises in
that the system does not rely upon radiated emissions picked up by the operator’s body which
can vary with locale, but relies instead upon the human body’s capacitance, which can vary over
an acceptable range of 20pF to 300pF.

An additional consideration in using zero force switches resides in the difficulties
that arise in trying to employ dense arrays of such switches. Touch switches that do not require
physical contact with the operator but rather rely on the operator’s close proximity can resulit
in unintended actuations as an operator’s hand or other body part passes in close proximity to
the touch terminals. Above-mentioned U.S. Patent No. 5,087,825 employs conductive guard
rings around the conductive pad of each touch terminal in an effort to decouple adjacent touch
pads and prevent multiple actuations where only a single one is desired. In conjunction with the
guard rings, it is also possible to adjust the detection sensitivity by adjusting the threshold
voltage to which the sensed voltage is compared. The sensitivity may be adjusted in this manner
to a point where the operator’s body part, for instance, a finger, has to entirely overlap a touch

terminal and come into contact with its dielectric facing plate before actuation occurs. Although

7
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these methods (guard rings and sensitivity adjustment) have gone a considerable way in allowing
touch switches to be spaced in comparatively close proximity, a susceptibility to surface
contamination remains as a problem. Skin oils, water, and other contaminants can form
conductive films that overlay and capacitively couple adjacent or multiple touch pads. An
operator making contact with the film can then couple multiple touch pads to his or her body
capacitance and it’s capacitive coupling to ground. This can result in multiple actuations where
only one is desired. Small touch terminals placed in close proximity by necessity require
sensitive detection circuits that in some cases are preferably isolated from interference with the
associated load switching circuits that they activate.

As mentioned, in industrial comrols, switches can be used to control actuation
tifne and to ensure that the operator’s hand(s) or other body part(s) are out of the field of motion
of associated machinery. A common type of switch used in this application is the palm button.
The button is large enough so that the operator can rapidly bring his or her hand into contact
with the button without having to lose the time that would be taken in acquiring and lining up
a finger with a smaller switch. Zero force touch switches are also desirable in this application
as Repetitive Motion or Cumulative Trauma Disorders have been a problem with operator’s
utilizing palm buttons -- especially those palm buttons that must be actuated against a spring
resistance. In this area capacitive touch switches have also been employed. U.S. Patent No.
5,233,231 is an example of such an implementation. Due to the proximity of machinery with

the potential to cause injury, false actuations are a particular liability in such applications.
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Capacitive touch switches that exhibit vulnerability to radiated electromagnetic noise or that
operate off operator proximity have the potential to actuate when the operator’s hand(s) is not
at the desired location on the palm button(s). In general, this is addressed by the use of
redundancies. In U.S. Patent No. 5,233,231, a separate detector is used to measure RF noise
and disable the system to a safe state if excessive RF noise is present. Other systems such as
UltraTouch vended by Pinnacle Systems, Inc. use redundant sensing methodologies. In
UltraTouch, both optical and capacitive sensors are used and actuation occurs only when both
sensor types detect the operator’s hand at the desired location. These implementations have a
number of disadvantages. In the case of the RF noise detection system, the system is unusable
in the presence of RF noise. This forces the user to employ a backup méchanical switch system
or accept the loss of function when RF noise is present. The second system is less reliable and
more expensive because it requires two sensor systems to accomplish the same task, i.e., detect
the operator. Such system may also suffer from problems inherent in any optical system,
namely, susceptibility to blockages in the optical path and the need to achieve and maintain
specific optical alignments. A further problem is that this system considerably constrains the
angle and direction of motion that the operator must use in activating the switch.

Currently, there are several zero force palm buttons in the market. These
products utilize optical and/or capacitive coupling to activate a normally closed (NC) or a
normally open (NO) relay, and thereby switching 110 V AC, 220 V AC, or 24 V DC to

machine controllers. The UltraTouch by Pinnacle Systems Inc. uses two sensors (infrared &

9

349



10

15

capacitive) with isolated circuits to activate a relay when a machine operator inserts his hand into
a U-shaped sensor actuation tunnel. The company claims that by permitting the machine
operator to activate the machine with no force or pressure and with the operator’s hand and wrist
in the ergonomic neutral position (i.e. 0° wrist joint angle and 100% hand power positions as
shown in Figure 1.0-1), hand, wrist, and arm stresses are minimized and contributing elements
to Carpal Tunnel Syndrome are negated. After a machine cycle is initiated, the operator must
maintain an initial posture until the cycle is completed. A typical cycle time lasts approximately
one to two seconds and is repeated about 3000 times daily. This adds up to about one hour to
one hour and a half per day while the operator is in the posture. While this module reduces
stress on wrist and hand, it strains the muscles in the forearm. Also, because of limited space
permitted for the operator to insert his hand, it stresses the operator mentally and reduces
productivity by causing fatigue. Furthermore, the infrared emitters and detectors rely on a clean
path between the transmitter and receiver and will not operate properly if contaminants block

the beam of light.

SUMMARY OF THE INVENTION

The present invention overcomes the above problems by using the method of
sensing body capacitance to ground in conjunction with redundant detection circuits. Additional
improvements are offered in the construction of the touch terminal (palm button) itself and in

the regime of body capacitance to ground detection which minimizes sensitivity to skin oils and
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other contaminants. The invention also allows the operator to utilize the system with or without
gloves which is a particular advantage in the industrial setting.

The specific touch detection method of the present invention has similarities to
the devices of U.S. Patent No. 4,758,735 and U.S. Patent No. 5,087,825. However, significant
improvements are offered in the means of detection and in the development of an overall system
to employ the touch switches in a dense array and in an improved zero force palm button. The
touch detection circuit of the present invention features operation at frequencies at or above 50
kHz and preferably at or above 800 kHz to minimize the effects of surface contamination from
materials such a skin oils and water. It also offers improvements in detection sensitivity that

e

allow close control of the degree of proximity (ideally very close proximity) that is required for
actuation and to enable employment of a multiplicity of small sized touch terminals in a
physically close array such as a keyboard. The circuitry of the present invention minimizes the
force required in human operator motions and eliminates awkward angles and other constraints
required in those motions. The outer surface of the touch switch typically consists of a
continuous dielectric layer such as glass or polycarbonate with no mechanical or electrical feed-
throughs. The surface can be shaped to have no recesses that would trap or hold organic
material. As a result it is easily cleaned and kept clean and so is ideal for hygienic applications
such as medical or food processing equipment.

In a first preferred embodiment the circuit offers enhanced detection sensitivity

to allow reliable operation with small (finger size) touch pads. Susceptibility to variations in
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supply voltage and noise are minimized by use of a floating -ground"\and supply that follow the

oscillator signal to power the detection circuit. The enhanced sensitivity allows the use of a 26V
or lower amplitude oscillator signal applied to the touch terminal and detection circuit. This
lower voltage (as compared to the device of U.S. Patent No. 4,758,735) obviates the need for
/ 0'6";0{
expensive ULWhigher voltage construction measures and testing to handle what would
otherwise be large enough voltages to cause safety concerns. A further advantage of the present
invention is seen in the manner in which the touch terminal detection circuit is interfaced to the
touch terminals and to external control systems. A dedicated microprécessor referenced to the
'p/oo:[ ing Common
floating supply and -gfeuﬂd;‘of the detection circuit maybe used to cost effectively multiplex a
number of touch terminal detection circuits and multiplex the associated touch terminal output
signals over a two line optical bus to a dedicated microprocessor referenced to a fixed supply
and.tsee ground. An additional advantage of the microprocessor is an expanded ability to detect
faults, i.e. a pad that is touched for an excessive amount of time that is known a priori to be an
unlikely mode of operation or two or more pads touched at the same time or in an improper
order. Additionally, the microprocessor can be used to distinguish desired multiple pad touches
in simultaneous or sequential modes, i.e. two or more switches touched in a given order within
a given amount of time. The microprocessor can be used to perform system diagnostics as well.
The microprocessor also allows the use of visual indicators such as LEDs or annunciators such

as a bell or tone generator to confirm the actuation of a given touch switch or switches. This

is particularly useful in cases where a sequence of actuations is required before an action occurs.
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The feedback to the operator provided by "a visual or audio indicator activated by the
microprocessor in response to intermediate touches in a required sequence can minimize time
lost and/or frustration on the part of the operator due to failed actuations from partial touches
or wrong actuations from touching the wrong pad in a given required sequence or combination
of touches. The second microprocessor may be used to communicate with the user’s control
system. Additional features include a "sleep mode" to minimize power consumption during
periods of non-use or power brown outs, and redundant control circuits to facilitate "fail to safe"
operation. Another improvement is offered in a means to move much of the cost of the system
into simplified custom integrated circuits that allow ease of sensitivity adjustment and assembly.

In a second preferred embodiment, an improved palm button is featured. Through
the use of a dielectric cover, a large metallic touch terminal can be used that differentiates
between the touch of a finger or partial touch and the full touch of a palm. In this way the
system avoids false triggers due to inadvertent finger touches or brushing contact with the palm
prior or after an intended touch. The second embodiment also features redundant control circuits
to facilitate "fail to safe" operation.

To achieve these and other advantages, and in accordance with the purpose of the
invention as embodied and described herein, the capacitive responsive electronic switching
circuit comprises an oscillator providing a periodic output signal having a frequency of 50 kHz
or greater, an input touch terminal defining an area for an operator provide an input by touch,

A

and a detector circuit coupled to the oscillator for receiving the periodic output signal from the
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oscillator, and coupled to the input touch terminal. The detector circuit being responsive to
4o ?I ound
signals from the oscillator and the presence of an operator’s body capacitanc Acoupled to the
touch terminal when touched by an operator to provide a control output signal. Preferably, the
oscillator provides a periodic output signal having a frequency of 800 kHz or greater.
These and other features, objects, and advantages of the invention may be realized

and obtained by means of the instrumentalities and combinations particularly pointed out in the

written description and claims hereof, as well as by the appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

™, Fig. 1 is an electrical schematic of a testing circuit used to measure the impedance
of the human body;

™, Fig. 2 is an electrical schematic of a testing circuit used to measure the impedance
of water;

™\ Fig. 3 is an electrical schematic of an equivalent circuit model for analyzing a
human body in contact with glass covered with water;

~\ Fig. 4 is a block diagram of a capacitive responsive electronic switching circuit
constructed in accordance with a first embodiment of the present invention;

\Fig. 5 is an electrical schematic of a preferred voltage regulator circuit for use
in the capacitive responsive electronic switching circuit shown in Fig. 4;

\ Fig. 6 is an electrical schematic of a preferred oscillator circuit for use in the
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capacitive responsive electronic switching circuit shown in Fig. 4;
Common

~ Fig. 7 is an electrical schematic of a preferred floating -g-seu-ad»«generator circuit
for use in the capacitive responsive electronic switching circuit shown in Fig. 4;

N Fig. 8 is an electrical schematic of a preferred touch circuit for use in the
capacitive responsive electronic switching circuit shown in Fig. 4;

™~ Fig. 9 is a three dimensional bar graph illustrating signal-to-noise ratio vs. body
capacitance at T= 105°C;

N Fig. 10 is a three dimensional bar graph illustrating signal-to-noise ratio vs. body
capacitance at T= 22°C,;
N Fig. 11 is a block diagram of a capacitive responsive electronic switching circuit
constructed in accordance with a second embodiment of the present invention;

N Fig. 12 is a block diagram of a capacitive responsive electronic switching circuit
constructed in accordance with a third embodiment of the present invention;

N Fig. 13 is an electrical schematic of a preferred voltage regulator, oscillator, and
touch circuits for use in the capacitive responsive electronic switching circuit shown in Fig. 12;

\\Fig. 14 is an electrical schematic of preferred driver circuits for use in the
capacitive responsive electronic switching circuit shown in Fig. 12;

\Figs. 15A-C are top, side, and front views, respectively, of an example of a flat

palm button constructed in accordance with the present invention;

\\Fig. 16 is a cross-sectional view of an example of a dome-shaped palm button
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constructed in accordance with the present invention;
“~Fig. 17 is an electrical schematic of a touch circuit of the present invention
implemented in a custom integrated circuit;
H Fig. 18 is an electrical schematic of an oscillator having a sleeper circuit for use
in the capacitive responsive electronic switching circuits of the present invention;
N Fig. 19 is a pictorial view of a device having two palm buttons and an indicator
light operated in accordance with the present invention; and
™~ Fig. 20A-C are pictorial views of another embodiment of the device shown in Fig.
19.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
As apparent from the above summary, the touch circuit of present invention
operates at a higher frequency than prior touch sensing circuits. A move to high frequency
operation (> 50 to 800 kHz) is not a benign choice relative to the lower frequency (60 to 1000
Hz) operation seen in existing art such as U.S. Patent No. 4,758,735 and U.S. Patent No.
5,087,825. Higher frequencies require generally more costly, higher speed parts, and often
results in the added cost of special design measures to minimize electronic emissions and the
introduction of high frequency noise on power supply lines. The preference for using such

higher frequencies is based on a study performed to determine if high frequency operation would

allow a touch of an operator and conduction via surface contamination films, such as moisture,

. providing a conductive path from a non-touched area to the touched area. The study also
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determined whether a high frequency touch circuit could operate over a sufficiently wide
temperature range, an assortment of overlying dielectric layer thicknesses and materials, and in
the presence of likely power supply fluctuations. The following calculations and measurements
are the results of this study. The results summarize the investigation conducted to reduce
crosstalk due to condensation of water on the dielectric member (glass). By increasing the
frequency of operation, the impedance of the body-glass combination is reduced as compared
to the impedance of water between the touch pads.

The equivalent circuit of body impedance was measured using the testing circuit
10 shown in Fig. 1. Testing circuit 10 includes an oscillator 20 coupled between a}\-eﬁtepn&l-
ground plate and a 100 kQ series resistor 22 and in parallel with a 10 MQ resistor 24, a 20 pF
capacitor 26, and contacts for connecting to a human body identified in the figure as an
impedance load 15 having an impedance %R Arepresenting the body’s impedance.

Two types of measurements were taken: one with the person under test standing
on a large ground plane i.e., concrete slab; and another while standing on a subfloor. The
subfloor was used to simulate a typical northern home, i.e., wood joists with plywood sheeting.
Cameting was used as an added insulation layer. Table 1 below shows the measured body
resistance and capacitance for five individuals.

TABLE 1

CONCRETE SLAB | CONCRETE SLAB SUBFLOOR SUBFLOOR
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1.4kQ 100pF 1.7kQ 73pF
1.4kQ 217pF 1.9kQ 78pF
1.3kQ 174pF 1.9kQ 93pF
1.2kQ 160pF 1.6k 85pF
1.0kQ 107pF 1.4kQ 75pF

As apparent from Table 1 above and the discussion to follow, a human body’s impedance may
be represented by the series combination of a 20-300 pF capacitor and a 1k-2k{) resistor.

The impedance of water, which is mainly resistive, was measured using the testing
circuit 30 shown in Fig. 2. Testing circuit 30 includes an oscillator 40 coupled in series with
a 1 M resistor 42 and contacts across which water is applied to define an impedance load 35

having an impedance\ZW’representing the impedance of water. A true RMS voltage meter 45

is connected across the contacts of the impedance load 35.

The resistance of tap water over a 1x1 inch area and 1/32 inch deep, was
measured to be around 160 kQ.
The following calculation is for resistance of rain water where c is the

conductivity for rain:

Eq. 1

where,

R=(-1)x(

cin
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c=128x10"%(Q-cm)!

cin = (1000, 0254m
m

)

in

L=1.0in

- D P )
A (1.0)x(32) in

32
therefore,
R=(—1 5197y _9g a3k0
325125106 1.,
32
D

However, the thickness of a layer of water condensed on the surface of glass is much less than
1/32 inch and it’s resistance is higher than that of tap water. For design purposes, a resistance
\, value of 1 M2 was used to simulate condensed water.
5 The capacitance of a piece of glass measuring 1/2" x 1/2" x 1/4", is
approximately 2 pF.
Eq. 2

where,
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/o
RUOX cok. x é(—cm_z)(m
glassa 1 (cm)
K, =0.08842x 1078 for vacuum
6.0<K <10
A=025 in?
L=0.25 in
therefore,
| C,., = 10x0.08842x107°x2.54x10°=2.25 pF
C, . =6x0.08842x10°x2.54x107%=1.35 pF
Table 2 below shows the dielectric constant for several types of glass:
R —
73011 1% TABLE 2
TYPE OF GLASS Dielectric Constant
K)
5 Corning 0010 6.32
Corning 0080 6.75
Corning 0120 6.65
20
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Corning 8870 9.5

The equivalent circuit 50 of body touching the glass with the presence of water
is shown in Fig. 3. As shown, the equivalent circuit 50 includes a polycarbon (PCB) plate 55
having at least two pads 57 and 59 formed thereon, a glass plate 60 adjacent to PCB plate 55,
water 65 on glass plate 60 spanning at least two touch pad areas, and a body 70 in contact with
the water 65 and glass plate 60 at one touch pad area. The impedance of glass plate 60 is
approximated by two 2 pF capacitors 62 and 64 connected to pads 57 and 59, respectively. The
water 65 is approximated by a 1 M{Q resistor 68 connected between capacitors 62 and 64. The
body is represented by a 20-300 pF capacitor 72 coupled at one end to water resistor 68 and
glass plate capacitor 62, and by a 1-2 kQ resistor 74 coupled between the other end of capacitor
72 and aX -externat ground.

Referring to Fig. 3, it can be seen tﬁat a human touch opposite pad 57 will couple
pad 57 to ground through the capacitance of glass 62 and the series contact with the human body
impedance provided by the 20-300 pF capacitance and the 1k -2k{) resistance of a typical human
body. This will have the effect of pulling any voltage on the pad towards ground. Pad 59 will
be similarly effected, however it's coupling to ground will not only be through capacitance 64,
and the series capacitance and resistance of the human body, but will also be through the ohmic
resistance of water on the glass cover between the proximate location of pad 59 and the touched

pad 57. Because the human capacitance is considerably greater than the 2 pF capacitance of the
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glass, the impedance of the path to ground for pads\57 and 59 will be dominated by the glass

and water impedances. If the impedance of the water path is significant compared to that of the

glass, then the effect of a touch will be more significant at pad 57 than at pad 59. To overcome

the effect of condensation or possible water spills, the impedance of the glass is preferably made

5 as small as is practical compared to the impedance of the water. This allows discrimination

between touched and adjacent pads. As the water impedance is primarily resistive and the glass
impedance is primarily capacitive, the impedance of the glass will drop with frequency.

Fig. 3A shows the maximum and minimum glass impedance as a function of

frequency. The maximum and minimum glass impedances shown were computed as follows:

e. =8.854x10712C%(nm?)

10 Kgmin = 6

K 10

omax =
A=0.25in’
L=0.25in
Crax=Kymu€oA/L  C,,,=2.249 pF
15 Crin=Kgnin€oA/L  C,;,=1.349 pF
2gMmingegeney= 1/27C,, frequency)

ZgMaX equency= 1/(27C,,frequency)

As can be seen, at 1 kHz, the capacitive impedance of the glass is much greater
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than the nominal 1 MQ of the water bridge between the pads. As a result, at 1 kHz, there
would be little difference in the impedance paths to ground of the two adjacent pads when either
is touched. This would result in the voltage on both pads being pulled towards ground by
comparable amounts. Conversely, at 100 kHz, the glass impedance drops to approximately 1
MQ resulting in the impedance of the path to ground for pad 59 being twice that of the touched
pad 57. For cases where background noise and temperature drifts are comparatively small, a
100 kHz oscillator .frequency would allow a sufficiently low detection threshold to be set to
differentiate between the signal changes induced at both pads by a human touch opposite a single
pad. At 800 kHz, the impedance of the glass drops to 200 k@ or lower giving a ratio of a
greater than 5 to 1 impedance difference between the paths to ground of the touched pad 57 and
adjacent pads 59. In fact, the impedance ratio may exceed 10 to 1, as illustrated in the
calculation below. This allows the detection threshold for the touched pad to be set@o’)ﬂfl\l’below
that of an adjacent pad resulting in a much lower incidence of inadvertent actuation of adjacent
touch pads to that of the touched pad. Ideally, the frequency of operation would be kept at the
800 kHz of the preferred embodiment or even higher. However, as noted earlier, higher
frequency operation forces the use of more expensive components and designs. For applications
where thermal drift and electronic noise levels are low, operation at or near 100 kHz may be
possible. However, at 10 kHz and below, the impedance of the glass becomes much greater

than that of likely water bridges between pads resulting in adjacent pads being effected as much

by a touch as the touched pad itself. Although the preferred frequency is preferably at or above
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100 kHz, and more preferably at or above 800 kHz, it is conceivable that frequencies as low as
50 kHz could be used provided the frequency creates a difference in the impedance paths of
adjacent pads that is sufficient enough to accurately distinguish between an intended touch and
the touch of an adjacent pad. Use of frequencies as low as 50 kHz may also be possible
depending upon the type of glass or covering or the thickness thereof used for the touch pad.
However, in cases where there is little or no surface contamination, the frequency of operation
can go well below 50 kHz. Ultimately, the frequency chosen will be a tradeoff between the
likelihood of surface contamination and the cost of going to higher frequencies to prevent cross
talk due to such contamination. The following analysis illustrates one example of how a
frequency may be calculated based on the typical parameters used to construct a touch switch
and the typical impedance of a contaminant, such as rain water. In the analysis below a 10 to
1 ratio of water to glass impedance is sought.

To eliminate crosstalk due to condensation of water on the glass, the impedance
of body (Zp) and glass (Z,) combination must be much lower than impedance of water (Zy).

Since the impedance of glass is much higher than body impedance, Z, will be considered only.

Therefore,
Eq. 3
10|Z ¢ | < |ZW |
where,
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Eq. 4

Therefore,

Coas=2PF  Z,=1MQ
7 o1 _796x10"
¢ afe,  f

10
10x(7'96+10)< 1MQ

£>796 kHz

Having provided a basis for the use of higher frequencies, the basic construction
of the electronic switching circuit constructed in accordance with a first embodiment of the
present invention is now described with reference to Fig. 4. The electronic switching circuit
include§ a voltage regulator 100 including input lines 101 and 102 for receiving a 24 V AC line

voltage and a line 103 for grounding the circuit relat

Voltage regulator 100 converts the received AC voltage to a DC voltage and supplies a regulated
5 V DC power to an oscillator 200 via lines 104 and 105. Voltage regulator also supplies
oscillator 200 with 26 V DC power via line 106. The details of voltage regulator 100 are

discussed below with reference to Fig. 5.
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Upon being powered by voltage regulator 100, oscillator 200 generates a square
wave with a frequency of 50 kHz, and preferably greater than 800 kHz, and having an amplitude

of 26 V peak. The square wave generated by oscillator 200 is supplied via line 201 to a floating

- Commrort
(/5% "gfﬁﬂ-ﬂtﬁ generator 300, a touch pad shield plate 460, a touch circuit 400, and a microcontroller

5 500. Oscillator 200 is described below with reference to Fig. 6.

Commonrt
a Floating-g-reuaﬁ generator 300 receives the 26 V peak square wave from oscillator

Common
q 200 and outputs a regulated floating -g-peu-ng‘that is 5 volts below the square wave output from

oscillator 200 and has the same phase and frequency as the received square wave. This floating

Common
Q ~grounct‘output is supplied to touch circuit 400 and microcontroller 500 via line 301 such that the

Qommon Lormmon
10A—~ output square wave from oscillator 200 and floating -greund, output from ﬂoatingA-gfe%

generator 300 provide power to touch circuit 400 and microcontroller 500. Details of floating

Common ‘ ‘ _
a —greuﬂehgenerator 300 are discussed below with reference to Fig. 7.

Touch .circuit 400 senses capacitance from a touch pad 450 via line 451 and

round
o outputs a signal to microcontroller 500 via line 401 upon detecting a capacit nce;(at touch pad
15 450 that exceeds a threshold value. The details of touch circuit 400 are described below with
reference to Fig. 8.
Fo grouncl
a Upon receiving an indication from touch circuit 400 that a sufficient capacitanccj1

(typically at least 20 pF) is present at touch pad 450, microcontroller 500 outputs a signal to a
load-controlling microcontroller 600 via line 501, which is preferably a two way optical coupling

20 bus. Microcontroller 600 then responds in a predetermined manner to control a load 700.
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Having generally described the basic construction of the first embodiment, the preferred detailed
construction of the depicted components will now be described with Figs. 5-8. In cases where
the number of lines to be switched is low, microcontroller 600 can be replaced by additional
optical coupling lines. The number of lines to be switched will dictate whether it is more cost
effective to multiplex over a two line optical bus such as line 501 and use a microcontroller to
demultiplex, or to use a multiplicity of optical coupling lines. Other considerations such as
reliability and power consumption may also affect this choice. In this preferred embodiment,
the use of a single pair of optical coupling paths (line 501) and a microcontroller 600, is shown
to emphasize the capability to switch a large number of lines.

A preferred circuit for implementing a voltage regulator 100 is shown in Fig. 5.

Voltage regulator 100 preferably includes an AC/DC convertor 110 for generating 29 V to 36

V unregulated DC on line 119. This unregulated DC power is supplied to a 5 V DC regulator

120 and to a 26 V DC regulator 130. AC/DC convertor 110 includes diodes 112, 114, 116, and
118, which rectify thé supplied 24 V AC power provided on power lines 101 and 102. The
anode of the first diode 112 is coupled to power line 101 and to the cathode of the second diode
114. The cathode of the first diode 112 is coupled to output line 119. The anode of the second
diode 114 is coupled to ground via line 103 and to the anode of the fourth diode 118. The
anode of the third diode 116 is coupled to the cathode of the fourth diode 118 and to power line
102. The cathode of the third diode 116 is coupled to line 119 and to the cathode of the first

diode 112. The anode of the fourth diode 118 is coupled to ground via line 103. Diodes 112,
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114, 116, and 118 are preferably diodes having part no. 1N4002 available from LITEON.
AC/DC convertor 110 also preferably includes a capacitor 115 for filtering the rectified output
of the diodes. Cépacitor 115 is preferably a 1000 uF capacitor coupled between output line 119
and ground via line 103.

The 5 V regulator 120 preferably includes a 500 Q resistor 122 coupled between
line 119 and 5 V output line 104, and a zener diode 124, a first capacitor 126, and second
capacitor 128 all connected and parallel between output power lines 104 and 105. Preferably,
zener diode 124 is a 5.1 V zener diode having part no. 1N4733A available from LITEON, first
capacitor 126 has a capacitance of 10 uF, and second capacitor 128 has a capacitance of 0.1 uF.

The 26 V regulator 130 preferably includes a transistor 134 having a collector
connected to line 119 via a first resistor 132, a base connected to line 119 via a second resistor
136, and an emitter coupled to the regulated 26 V output power line 106. The 26 V regulator
130 also preferably includes a capacitor 137 and zener diode 138 connected in parallel between
the base of transistor 134 and ground line 103. Preferably, first resistor 132 is a 20 Q, 0.5 W
resistor, second resistor 136 is a 1 kQ, 0.5 W resistor, capacitor 137 is a 0.1 uF capacitor, and
zener diode 138 is a 27 V, 0.5 W diode having part no. 1N5254B available from LITEON. It
will be apparent to those skilled in the art, that various components of voltage regulator 100 may
be added or excluded depending upon the source of power available to power the oscillator 200.
For example, if the available power is a 110 V AC 60 Hz commercial power line, a transformer

may be added to convert the 110 V AC power to 24 V AC. Alternatively, if a DC battery is
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used, the AC/DC convertor among other components may be eliminated.

A preferred example of an 800 kHz oscillator is shown in Fig. 6. Oscillator 200
preferably includes a square wave generator 210, which is powered by 5 V regulator 120 via
lines 104 and 105, for generating a 5 V peak square wave having the desired frequency, and a
buffer circuit 230 powered by 26 V regulator 130 via line 106 for buffering the output of square
wave generator 210 and boosting its peak from 5 V to 26 V while maintaining the preferred
frequency. Square wave generator 210 is preferably an astable multivibrator constructed with
at least two serially connected invertor gates 212 and 214, and optionally, a third serially
connected invertor gate 216. Invertor gates 212, 214 and 216 are preferably provided in a single
integrated circuit designated as part 74HCO04 available from National Semiconductor. The output
of the first invertor gate 212 is coupled to it’s input via resistors 218 and 222 and is coupled to
the output of the second vertor gate 214 via a capacitor 224. The input of the second invertor

ddﬂﬂ

gate 214 is to t e output of the first invertor gate 212 and the output of the second

Oivectly CLonnected
invertor gate 214 is mp}eg\to the'eutput~ef=the input of the optional third invertor gate 213

To provide an 800 kHz output, resistor 218 preferably has a 10.0 kQ value, resistor 222
preferably has a 1.78 k{2 value, and capacitor 224 is preferably a 220 pF capacitor.

The 5 V peak square wave generated by square wave generator 210 is supplied
from either the output of invertor gate 214 or the output of optional invertor gate 216 to the base
of a first transistor 238 via a first resistor 232 connected and parallel a capacitor 234. The base

of first transistor 238 is connected to the 26 V regulated DC power line 106 via a second resistor
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236. The collector of first transistor 238 is connected to 26 V powe% line 106 via a third resistor
240 and to the base of a second transistor 244. The emitter of first transistor 238 is coupled to
\ ground and L(.)ui.tf_ own collector and the base of second transistor 244 via a fourth resistor 242.
The collector of the second transistor 244 is connected directly to 26 V power line 106 and the
5 emitter of second transistor 244 is connected to ground via a fifth resistor 246. Second
transistor 244 provides the 26 V peak square wave on output line 201, which is connected to it’s
emitter. In operation, the square wave signal applied to the base of transistor 238 causes the

near 4o
O_  collector of transistor 238 to swing betweerxthe DC supply 106 voltage and the collector-emitter
saturation voltage. Capacitor 234 is provided to improve the turning off of transistor 238.
10 Transistor 244 along with resistors 242 and 246 are used to buffer the square wave signal
generated by transistor 238. In a preferred embodiment, the values of the resistors and capacitor
are as follows: first resistor 232 is 5.1 k2, capacitor 234 is 0.0047 uF, second resistor 236 is
1 MQ, third resistor 240 is 1.6 kQ, fourth resistor 242 is 100 kQ, and fifth resistor 246 is 4.7
kQ. Preferably, transistors 238 and 244 are those identified as part no. ZTX600 available from

T

154 fZETEX. In this configuration, the oscillator 200 sources 80 mA t()/(giﬂefasﬁe-ﬂoating 5V DC
o -aa(}'épowers-up touch circui{s? 400, microcontroller 500, and Schmittatriggered gates 420 (Fig.
8). As will be apparent to those skilled in the art, the values of the resistors and capacitors
utilized in oscillator 200 may be varied from those disclosed above to provide for different

oscillator output frequencies. As discussed above, however, oscillator 200 is preferably

20 constructed so as to output a square wave having a frequency of 50 kHz or greater, and more
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preferably, of 800 kHz or greater. In some cases it may be necessary to use lower gain
bandwidth product transistors or filtration to achieve a softer roll-off of the square edges to

reduce high frequency noise emissions. When this is done the amplitude of the oscillator voltage
can

o Tmust,be increased to compensate.

5

\ The preferred construction of floating ground generator 3®hown in Fig. 7

O -end-preferably- includes a zener diode 310 having a cathode connected to the oscillator output

10

15

20

on line 201 and an anode connected to floating ground output line 301 and to ground via resistor
316 and diode 318. Floating ground generator 300 also preferably includes a first capacitor 312
and a second capacitor 314 connected in parallel with zener diode 310. In the preferred
embodiment, zener diode 310 is a 5.1 V zener diode identified by part no. 1N4733A available
from LITEON, capacitor 312 is a 47 uF tantalum capacitor, capacitor 314 is a 0.1 uF capacitor,

resistor 316 is a 270 Q resistor, and diode 318 is a diode identified as part no. 1N914B available

from LITEON, .

Touch circuit 400, as shown in Fig. 8, preferably includes a transistor 410 having

a base connected to touch pad 450 via resistor 413 and line 451, an emitter coupled to oscillator

output line 201, and a collector coupled to floating ground line 301 via a pulse stretcher circuit
417, which includes a resistor 416 and a capacitor 418 connected in paralle]l between=tio=

04. To minimize susceptibility to noise, the

physical length of the path between the touch pad 450 and the base of the transistor 410, must

be held to a minimum. Additionally, RC filters can be placed in line 401 between the output
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of the touch circuit 400 and the input of the microcontroller 500 to give additional EMI/RFI
immunity. Additionally, the higher the frequency, the higher the gain bandwidth product that
is required in transistor 410. The gain bandwidth product must be sufficient to guarantee that
the oscillator turns on during oscillator High pulses. A further trade-off is to use higher gain
bandwidth product to allow lower oscillator voltages or higher oscillator voltages to all allow
a lower gain bandwidth product transistor to be used. The combination of oscillator voltage,
frequency and transistor gain bandwidth product that is used will necessarily vary with the cost,
safety and reliability requirements of a given application. The present combination was chosen
to keep the oscillator voltage down and allow operation at 800 kHz to minimize cross talk. At
higher frequencies a higher gain bandwidth product transistor would be required in both the
Fesistor HI1 and

oscillator 200 and detection 400 circuits. Touch circuit 400 also preferably includes a diode 414

A

having an anode connected to the base of transistor 410 and Aresistor 413, and a cathode
connected to the emitter of transistor 410 and to a resistor 412 connected in parallel with diode
414 between the base and emitter of transistor 410. The pulse stretcher circuit 417 is identified

as such because the sensitivity of the touch circuit may be increased or decreased by varying the

resistance of resistor 416.

Additionally, touch circuit 400 may include at least one Schmitt triggered gate 420
powered by the voltage difference existing between oscillator line 201 and 301, and having an
input terminal coupled to the collector of transistor 410 and an output coupled to microcontroller

500 via output line 401. Schmitt triggered invertor gate 420 is optionally provided to improve
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the rise time of the touch switch output and to buffer the output. Preferably, transistor 410 is
part no. BC858CL available from Motorola, resistor 412 is a 12 MQ resistor, diode 414 is part
no. 1N914B available from Diodes, Inc., resistor 416 is a 470 kQ resistor, capacitor 418 is a
0.001 uF capacitor, and resistor 413 is a 10 k{2 resistor. p(
o Gyoun

As stated above, the operator’s body includes a capacitance, which may range in
a typical person from between 20 to 300 pF. The base terminal of transistor 410 is coupled to
it’s emitter by resistor 412 such that unless capacitance is present by the user touching the touch
pad 450, transistor 410 will not be forward biased and will not conduct. Thus, when touch pad
450 is not touched, the output signal at the collector terminal of transistor 410 and across pulse
stretcher circuit 417 will be zero volts. When, however, a person touches the touch pad 450,

1o ground
that person’s body capacitance Acou les the base of transistor 410 to «earthe ground 103 through
resistor 413, thereby forward biasing transistor 410 into conduction. This charges capacitor 418
providing a positive DC voltage with respect to the line 301 and causes the output of the Schmitt
trigger 420 to go low. Diode 414 is coupled across the base to emitter junction of transistor 410
biay imd also

to clamp the base emitter reverse Avoltage to -0.7 Vpherebwweiﬁg the forward recovery and
turn-on time.

Touch pad 450 includes a substrate on which a plurality of electrically conductive
plate members are mounted on one surface thereof. The substrate is an insulator and the plates

are spaced apart in order to insulate the plates from one another and from ground. Also,

positioned on the substrate is a guard band, generally shown as 460. Guard band 460 is a grid
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of conductor segments extending between adjacent pairs of plate members. All conductor
segments are physically interconnected to define a plurality of spaces with one plate member
positioned centrally within each space. Components of the touch circuit may be positioned on
the side of substrate opposite plate members and guard band 460.

A planar dielectric member is spaced from the substrate facing plate members.
The dielectric member is made from a non-porous insulating material such as polycarbonate or
glass. A plurality of electrically conductive spring contacts are sandwiched between the inner
surface of the dielectric member and the substrate. An indicia layer may be adhered to the inner
surface of the dielectric member to provide an indication of the function of each input portion.

As mentioned above, interface between the dielectric member and a conductive
plate is a metallic spring contact that is attached to the back of the dielectric member. The
spring contacts offer advantages at high temperature extremes. However, for sufficiently narrow
temperature ranges, conductive polymer foam pads Lcut to the size of the touch pads are
preferably used to fill the gap between conductive pad and dielectric layer. The function of the
spring contacts or conductive foam pads is to eliminate that capacitive contribution of the air
filled gap between the conductive pads and the overlying dielectric layer.

A problem with capacity responsive keyboards is the tendency of switches that
are closely positioned in a keyboard system to inadvertently become actuated even though the

user is touching an adjacent switch. Furthermore, this problem is greatly aggravated by the

presence of contamination on the outer surface of dielectric member. Contamination such as
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skin oil or moisture causes erratic keyboard opération and multiple switches will turn on even
though one switch is touched. By operating at a high frequency such as 100 kHz or 800 kHz,
the impedance of the series combination of body and glass capacitance are lowered as compared
to the impedance of contamination present on the glass thereby reducing crosstalk.

If glass thickness is smaller than 3/16 inch, the touch circuit becomes more
sensitive to body capacitance. There are two ‘ways to adjust the sensitivity so that crosstalk does
not occur: remove diode 414 and/or reduce the resistance of resistor 416. Increasing the
resistance of resistor 416 would allow usage of thicker glass. However, this resistance
preferably should not go above 750 k. This is because of the maximum low input voltage of
0.8 V and input leakage current of 1 yA at the Schmitt trigger gate 420.

The oscillator circuitry shown in Fig. 6 is very stable over the temperature range
of -40°C to 105°C. The output of the touch switch circuitry drops at a rate of approximately
40mV/°C when temperature falls below 0°C. If application requires operation at low
temperatures (-40°C), the following three methods may be used to increase the output of the
switch: increase the oscillator’s regulated supply voltage, increase the resistance of resistor 416,
and use a higher gain transistor 410. All of these methods would increase sensitivity at high
temperatures. Another way to correct this problem is to use a thermistor to vary the regulated
supply voltage as a function of temperature.

Since the input power is regulated down to 26 V DC, variation of power (24 V

AC 4+ 10% or 29 V DC to 36 V DC) does not affect circuit operation. Table 3 below shows
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the measured output voltage of the switch for various supply voltages.

1370x TABLE 3
SUPPLY VOLTAGE SWITCH OUTPUT
36VDC 4.96V
5 35VDC 4.96V
34VDC 4.95V
33VDC 4.95V
32VDC 4.94V
31VDC 4.93V
10 30VDC 4.93V
29VDC 4.92v
—_—

PSRR = 6 mV/V = -45dB
In order to determine the effect of body capacitance on circuit operation, the
circuit of Fig. 3 was used to simulate glass, water resistance, and body capacitance. The
15 following two conditions were simulated and tested:
1 - The maximum body capacitance that does not cause crosswalk when:
Temperature = 105°C
Supply Voltage = 36VDC
Glass Capacitance = 2pF
20 Water Resistance = 330k to 1M

2 - The minimum capacitance to turn on a switch when:

Temperature = 0°C
Supply Voltage = 29VDC
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Glass Capacitance = 2pF
3 - Operation at room temperature.

Table 4 below shows the signal and noise voltages at the switch output for

different values of body capacitance and contamination resistance.

385X TABLE 4
BODY CAPACITANCE
CONTAMINATION 20pF 220pF 330pF 550pF 1230pF
RESISTANCE

330 k@ S: 5.1V |S:5.1V S:5.1V [S:51V |S:5.1v

N: 2.0V | N: 4.0V N: 45V |[N:49V | N:5.0V

500 kQ S: 5.1V |S:5.1V S: 5.V S:5.1V | S:5.1V

N: 0.2V | N: 0.6V N:0.7V | N: 0.8V [N:0.8v

10 1 MQ S: 5.1V |S:5.1V S:5.1V [S:51vV [S:5.1Vv
(Condensed Water) N: 0.1V [ N: 0.1V N: 0.1V |[N:0.1V | N:0.1V

NONE S: 5.1V |S:5.1V S:5.1V [S:51V |[S:5.1V
N: 10mV | N: 10mV N: 10mV | N: 10mV | N: 10mV

S = Signal (TOUCH)
N = Noise (NO TOUCH)
15 supply voltage = 36VDC
temperature = 105°C
With contamination resistance of 1 M or more, the circuit is insensitive to body

capacitance variations and has a minimum signal-to-noise ratio of -34dB. With no

contamination, signal-to-noise ratio is approximately -54dB. The graph in Fig. 9 shows the
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signal-to-noise ratio versus body capacitance, for different values of contamination resistance at
105°C. The minimum body capacitance to turn on a switch is 20 pF.
At room temperature, crosstalk decreases because of gain drop of transistor 410.

Table 5 below shows that at room temperature, the circuit rejects 250 kQ of contamination,

5  independent of body capacitance. Below 250 kQ, body capacitance will affect crosstalk.
/390>< TABLE 5
BODY CAPACITANCE
R P B e |
CONTAMINATION

RESISTANCE 20pF 220pF 330pF 550pF 1230pF

200kQ S: 5.1V S: 5.1V S: 5.1V S: 5.1V S: 5.1V

N: 0.2V | N: 1.0V N: 1.2V N: 1.8V N: 2.2V

10 250kQ S: 5.1V S: 5.1V S: 5.1V S: 5.1V S: 5.1V
N: 0.1V | N: 0.1V N: 0.5V N: 0.5V N: 0.5V

330kQ S: 5.1V S: 5.1V S: 5.1V S: 5.1V S: 5.1V

N: 0.1V | N: 0.1V N: 0.1V N: 0.1V N: 0.1V

1IMQ S: 5.1V S: 5.1V S: 5.1V S: 5.1V S: 5.1V

(Condensed Water) | N: 0.1V N: 0.1V N: 0.1V N: 0.1V N: 0.1V

15 S=Signal(TOUCH)

N=Noise(NO TOUCH)

supply voltage = 36VDC

temperature = 25°C

The graph of Fig. 10 shows the measured signal-to-noise ratio versus body

20 capacitance, for different contamination resistance values at room temperature.

The particular advantages of the preceding circuit over that of existing touch
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detection circuits such as that disclosed in U.S. Patent No. 4,758,735, are the use of diode 414
(selected for high speed) to minimize forward recovery time rather than merely provide reverse
polarity protection (as with the slower type of diode used in the existing circuits) and the
omission of a capacitor coupled across the base to emitter junction of the detection transistor 410
to make the circuit more sensitive and operable with a lower oscillator amplitude and higher
oscillator frequency. These features along with appropriate choices in component values make
possible operation at significantly higher frequencies (> 50 to 800 kHz) than are seen in existing
art (60 to 1000 Hz). At frequencies at or near 800 kHz, the 20-300 pF of capacitance to ground
offered by the human body presents a considerably lower impedance than the primarily resistive
impedance of skin oil or water films that may appear on the dielectric layer overlying the
conductive touch pads. This allows the peak voltage of a pad that is touched to come
considerably closer to ground than adjacent pads which will have a voltage drop across any
contaminating film layer that is providing a conductive path to the area that is touched. The
enhanced sensitivity offered by the omission of any capacitor between the base and emitter of
the detection transistor 410, allows the threshold of detection to be set much closer to ground
than would be the case otherwise. This allows discrimination between the pad that is touched
and adjacent pads that might be pulled towards ground via the conductive path to the touch
formed by a contaminating film. This high frequency regime of operation offers a considerable
advantage relative to the existing art in terms of immunity to surface contaminants such as skin

oil and moisture.
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A multiple touch pad circuit constructed in accordance with the second
embodiment is shown in Fig. 11. In the second embodiment of Fig. 11, components similar to
those in the first embodiment in Fig. 4 are designated with the same references numerals and

A
will not be discussed in detail. The multiple touch pad circuit is a variation of the first
embodiment in that it includes an array of touch circuits designated as 900, through 900,,,
which, as shown, include both the touch circuit 400 shown in Figs. 4 and 8 and the input touch
terminal pad 451 (Fig. 4). Microcontroller 500 selects each row of the touch circuits 900, to
900,,, by providing the signal from oscillator 200 to selected rows of touch circuits. In this

manner, microcontroller 500 can sequentially activate the touch circuit rows and associate the

received inputs from the columns of the array with the activated touch circuit(s). To keep the

15 | 450
path length Abetween the touch pad-45%, and the base to the detection transistor 410 to a

minimum, the detection circuits 900 are physically located directly beneath the touch pads. To
simplify assembly, a flexible circuit board such as vended by Sheldahl, Inc. or Circuit Etching
Technics, Inc. can be used for this purpose. Ideally, the printed circuit will be fixed directly
against the surface (typically glass) bearing the conductive touch pads to eliminate air gaps and
the need for conductive foam pads and spring contacts which were used to fill air gaps.

For this second embodiment, the Qscillator 200 of the first embodiment may be
slightly modified from that shown in Fig. 6 to include a transistor (not shown) coupled between
the oscillator output and ground with it’s base connected to microcontroller 600 such that

microcontroller 600 may selectively disable the output of oscillator 200.
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The use of a high frequency in accordance with the present invention provides
distinct advantages for circuits such as the multiple touch pad circuit of the present invention due
to the manner in which crosstalk is substantially reduced without requiring any physical structure
to isolate the touch terminals. Further, the reduction in crosstalk afforded by the present
invention, allows the touch terminals in the array to be more closely spaced together.

A third embodiment of the present invention, which provides touch circuit
redundancy, is described below with reference to Figs. 12-14. As shown in Fig. 12, the

switching circuit according to the third embodiment includes a voltage regulator 1100 for
l—ﬁ pund Gonneedion

regulating power supplied by 24 V DC power lines 1101 and 1102 aad-aa~edys
1103, -and- for supplying the regulated power to an oscillator 1200 via lines 1104 and 1107.

Oscillator 1200 supplies a continuous and periodic signal to touch circuits 1400a
and 1400b via line 1201. Preferably, the frequency of the oscillator output signal is at least 100
kHz, and more preferably, at least 800 kHz. The two touch circuits 1400a and 1400b are
identical in construction and both receive the output of touch terminal 1450 via line 1451. A
detailed description of the preferred voltage regulator circuit 1100, oscillator 1200, and touch
circuits 1400a and 1400b is provided below with reference to Fig. 13 following the description
of the remaining portion of the third embodiment.

The output of the first touch circuit 1400a is supplied to a first driver circuit 1500
via line 1401a while the output of the second touch circuit 14000 is supplied to a second driver

circuit 1600 via line 1401b. The two driver circuits 1500 and 1600 are provided to drive first
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and second serially connected switching transistors 1700 and 1710. The switching transistors
1700 and 1710 must both be conducting to supply power to a relay switch 1800. Thus, if one
of touch circuits 1400a and 1400b does not detect a touch of touch terminal 1450, one of
switching transistors 1700 and 1710 will not conduct and power will not be supplied to relay
switch 1800. The preferred construction of driver circuits 1500 and 1600 and relay switch 1800
are described below with reference to Fig. 14.

As shown in Fig. 13, voltage regulator 1100 may be constructed by providing a
first capacitor 1110 and a varistor 1112 connected in parallel across input power terminals 1101
and 1102. Preferably, return power terminal 1102 is come!ti%@m’é&mww.
Varistor 1112 is used to protect the circuit for over-voltage conditions. Also connected in
parallel with first capacitor 1110 and varistor 1112, are the serially connected combination of
a fuse 1114, a diode 1116, a resistor 1118 and two parallel connected capacitors 1120 and 1122.
The voltage regulator 1100 is reverse polarity protected by diode 1116 and current limited by
resistor 1118. Capacitors 1120 and 1122 provide filtering.

Voltage regulator 1100 further includes a zener diode 1128 having it’s cathode
connected to a node between resistor 1118 and capacitors 1120 and 1122 and to output power

ober Common line
line 1104. The anode of zener diode 1128 is coupled to output ine~1107 and to relative

A
ground line 1103 via two serially connected resistors 1124 and 1126. Zener diode 1128 and
resistors 1124 and 1126 generate regulated 15 V DC. Two capacitors 1130 and 1132 are

connected in parallel with zener diode 1128 between power lines 1104 and 1107. Capacitors
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1130 and 1132 provide filtering and decoupling, respectively. Preferably, capacitor 1110 has
a capacitance of 1000pF, 1000V, varistor 1112 is part no. S14K25 available from Siemens, fuse
1114 is a "4 A fuse, diode 1116 is part no. 1N4002 available from LITEON, resistor 1118 has
a resistance of 10, AW, capacitor 1120 has a capacitance of 22uF, 35V, capacitor 1122 has
a capacitance of 0.1uF, zener diode 1128 is part no. 1N4744A available from LITEON, resistor
1124 has a resistance of 220(Q, resistor 1126 has a resistance of 220Q, capacitor 1130 has a
capacitance of 1uF, 25V, and capacitor 1132 has a capacitance of 0.1uF.

Oscillator 1200 is preferably comprised of a first invertor gate 1210 havin@

putput via resistors 1214 and 1216, and a second invertor gate 1212 having

7/

via a capacitor 1218 and resistor 1216. The oscillating output of the second invertor gate 1212

@ input coupled to the output of first invertor gate 1210 an@utput coupled"t@put

is buffered via transistor 1226, which has_it’s|base connected to the output of second invertor
gate 1212 via resistor 1220 and capacitor 1222, which are connected in parallel therebetween.
The base of transistor 1226 is also coupled to power line 1104 via a resistor 1224. The emitter
of transistor 1226 is connected to power line 1104 and the collector is connected to power line
1107 via a resistor 1230, to the anode of a diode 1228, and to the oscillator output line 1201.
Diode 1228 ha cathode connected to power line 1104 and is used to protect transistor 1226.

ferably, invertor gates 1210 and 1212 are provided by part no. CD40106B

available from Harris, resistor 1214 has a resistance of 10k, resistor 1216 has a resistance of

1.18kQ, 1%, capacitor 1218 has a capacitance of 220pF, resistor 1220 has a resistance of 4.7k(,
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capacitor 1222 has a capacitance of 220pF, resistor 1224 has a resistance of 100k(2, transistor
1226 is part no. MMBTA70L available from Motorola, diode 1228 is part no. RLS4448
available from LITEON, and resistor 1230 has a resistance of 3.3k{}.

Two touch circuits 1400a and 1400b are provided in parallel to provide
redundancy so that if one fails, the relay drivers are disabled. Because the touch circuits 1400a
and 1400b are identical, only one of the> touch circuits will now be described. Touch circuit

1400a preferably includes two resistors 1410a and 1412a coupled in series between touch

'8 \)'\polu PNP +'Mgis+or M\ '
terminal output line 1451 and the base of -a—ff&ﬂsister;\1420a. Transistor 1420,\ha" it’s emitter

AN

connected to the oscillator output line 1201 'and\it\’S\gollector connected to power, line 1107 via

A
a resistor 1422a. Touch circuit 1400a further includes a diode 1414a, a capacitor 1416a, and

a resistor 1418a all connected in parallel between the base of transistor 1420a and the emitter
thereof, which is connected to oscillator output line 1201. Touch circuit 1400a also includes a
diode 1424a havin@anode connected to the collector of transistor 1420a an@thode
connected to touch circuit output line 1401a via a resistor 1426a. ‘

Preferably, resistor 1410a has a resistance of 5.1k{2, resistor 1412a has a
resistance of 5.1kQ, diode 1414a is part no. RL.S4448 available from LITEON, capacitor 1416a
has a capacitance of 240pF, resistor 1418a has a resistance of 12M(Q, transistor 1420a is part
no. BC857CL available from Motorola, resistor 1422a has a resistance of 100k, diode 14246;:
is part no. RLS4448 available from LITEON, and resistor 1426a has a resistance of 100k{2.

The preferred detailed construction of the first and second driver circuits 1500 and
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1600 will now be described with reference to Fig. 14. In first driver circuit 1500, the output
Common
line 1401a of first touch circuit 1400a is connected to powerAline 1107 via a resistor 1510 and
also via a capacitor 1512 connected in parallel therewith. The output line 1401la is also
invadi " inqu{' hon- iaverting input
connected to the ﬂegati-ve,\te inal of an operational amplifier 1514. The -pesit.i#el\terminal of
operational amplifier 1514 is connected to line 1502, which runs between first and second driver
circuits 1500 and 1600 and is connected to power line 1104 via a resistor 1626. The output of
op amp 1514 is connected to power line 1104 via a resistor 1518 and to the input of a Schmitt
trigger invertor gate 1516. The output of Schmitt trigger invertor gate 1516 is connected to the
input of a second Schmitt trigger invertor gate 1526 via a resistor 1520. A diode 1522 is
connected in parallel with resistor 1520 with it’s cathode connected to the output of invertor gate

Common
1516 an@node connected to the input of inverE)r gate 1526 and to powerAline 1107 via

ipolar PNP
capacitor 1524. The output of invertor gate 1526 is connected to the base of,switching transistor

A tommon
1700 via a resistor 1528. The base of transistor 1700 is also connected to powerA line 1107 via
a capacitor 1532 and to power line 1104 an@emitter via a resistor 1530.

Preferably, resistor 1510 has a resistance of IOMQ, capacitor 1512 has a
capacitance of 0.01uF, op amp comparator 1514 is part no. LM393 available from National
Semiconductor, invertor gate 1516 is part no. CD40106B available from Harris, resistor 1518
has a resistance of 10k, resistor 1520 has a resistance of 1M{2, diode 1522 is part no. RLS4448

available from LITEON, capacitor 1524 has a capacitance of 0.22uF, invertor gate 1526 is part

no. CD40106 available from Harris, resistor 1528 has a resistance of 12k, resistor 1530 has
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a resistance of 100k{2, capacitor 1532 has a capacitance of 0.01uF, and transistor 1700 is part
no. MMBTASG6L available from Motorola.

In second driver circuit 1600, the output line 1401b of second touch circuit 1400b
tomwmpn
is connected to power, line 1107 via a resistor 1610 and also via a capacitor 1612 connected in
A inverling irput
parallel therewith. The output line 1401b is also connected to the «nega{-iwre-l\termmal of an
non-i nvorking input
operational amplifier 1614. The pesitive-terminal of operational amplifier 1614 is connected to

A pon-invucking input
line 1502, which is connected to power line 1104 via resistor 1626. The-pesil;i-ue'\terminal of
Commwon

op amp 1614 is also connected to powerAline 1107 via a capacitor 1616 and a resistor 1618,

which are connected in parallel. The output of op amp 1614 is connected to power line 1104

1630

via a resistor -1-639iand to the coupled inputs of a Schmitt trigger invertor gate 1628. The output

_ _ bn_-.inv_urkn o
of op amp 1614 is also connected to)it’s A1nput erminal via a resistor 1624. The output

AND
of Schmitt trigger invertorAgate 1628 is connected to the input of a second Schmitt trigger

invertor gate 1638 via a resistor 1632. A diode 1634 is connected in parallel with resistor 1632

N ONAND
with it’s ¢athode connected to the output of invertor gate 1628 and, it’s dnode connected to the
NAND Gmmon

input of invertor gate 1638 and to power line 1107 via a capacitor 1636. The output of invertor

bi@b\n PNP
gate 1638 is connected to the base of switching transistor 1710 via a resistor 1640. The base

Common
of transistor 1710 is also connected to power,line 1107 via a capacitor 1642 and to power line

A
1104 via a resistor 1644. Second driver circuit 1600 also preferably includes capacitors 1620
and 1622 connected in parallel betweén it’s)connections to power lines 1104 and 1107.

Preferably, resistor 1610 has a resistance of 10M, capacitor 1612 has a
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capacitance of 0.01uF, op amp comparator 1614 is part no. LM393 available from National
Semiconductor, capacitor 1616 has a capacitance of 0.01uF, resistorl 1618 has a resistance of
20k{(2, capacitor 1620 has a capacitance of 0.1uF, capacitor 1622 has a capacitance of 0.1uF,
resistor 1624 has a resistance of 100k{2, resistor 1626 has a resistance of 10k, invertor NAND
5 gate 1628 is part no. CD4093B available from Harris, resistor 1630 has a resistance of 10k,
resistor 1632 has a resistance of 1M, diode 1634 is part no. RLS4448 available from LITEON,
capzltcitor 1636 has a capacitance of 0.22uF, invertor NAND gate 1638 is part no. CD4093B
available from Harris, resistor 1640 has a resistance of 12k{2, capacitor 1642 has a capacitance
of 0.01uF, resistor 1644 has a resistance of 100k, and transistor 1710 is part no. MMBTAS6L
10 available from Motorola.
In operation, the output of transistor 1420a (Fig. 13) taken‘a 1t’s collector is
rectified by diode 1424a and a DC level is generated by resistors 1426a and IM capacitor
1512 (a DC level of the output of transistor 1420b is generated by resistors 1426b and 1610 and
capacitor 1612). When this DC level exceeds the upper threshold voltage of op amp comparator
nvutor NAND e 1b1$
ISM 1514 (1614), the output of schmitt triggered invertor gate 1516 (‘\628) goes high which charges
capacitor 1524 (1636) through resistor 1520 (1632). Gates 1516 and 1526 (1628 and 1638),
oo resistor 1520 (1632), and capacitor 1524 (1}.36) provide debounce in a conventional manner.
O_- Diode 1522 (1634) is used to provide fast release when pa!fm of the hand is removed from the
u¢\4 wmina A

a -but&on7\1450. The output of the debounce circuitry drives transistor 1700 (1710). Resistor 1528

20 (1640) and capacitor 1532 (1642) are used to filter noise. Both touch circuits must be functional
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in order to drive the relay switch 1800. Also, if one of the transistors 1700 or 1710 fails, the
relay will not be activated.

Relay switch 1800 may be any conventional relay. An example of such a relay
is shown in Fig. 14. Relay switch 1800 may include a relay coil 1810 coupled between the
selective power supply 1711 of transistors 1700 and 1710 and ground, and a pair of magnetically
responsive switches that switch from normally closed terminals 1805 and 1807 to normally open
terminals 1801 and 1803 when the relay coil is energized. A zener diode 1815 may be placed
in series with a dibde 1820 to reduce stress on the relay coil 1810 and to protect transistor 1710
when transistors 1700 and 1710 switch off.

Although the touch circuits of the third embodiment are disclosed as operating a
relay switch via driver circuits, it will be appreciated by those skilled in the art that the outputs
of touch circuits 1400a and 1400b could be supplied to a microcontroller in the manner discussed
above with respect to the first embodiment.

The palm button switch of the present inventij\n uses two redundant touch switch

0‘? J' v Duc}) Swdcli Cucum";

circuits, such as shown in Fi -ﬁ, 12, to disable relay drivers if one fails and redundant circuitry a

) O‘F e drivw Civeurts
to turn off a relay switch if one fails.

A
Alternatively, the circuitry shown in Fig. 4 could be used. In another
embodiment a method to prevent inadvertent actuations is to require a multi-step process.
Referring to Fig. 19, a device is shown having a first palm button 2201, a second palm button

2205, Palm budton 225]
2202, and an indicator light 2261, has to be actlvated first and then button 2202 has to be
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activated -seeend within a 2 second time window before a desired actuation can occur. The 90
degree orientation of the two buttons makes it extremely difficult to accidently touch both with
an arm and an elbow or other such physical combination. An added advantage is that the motion
required to move the hand from button 2201 to button 2202 can provide some relief from fatigue
in the forearm by the resulting muscle flexure that would otherwise not occur if the hand had
to be kept near a single button for extended periods of time. A further redundancy can be
achieved by requiring simultaneous operation of two such devices, one for each hand. This
provides further safeguards against inadvertent actuations and forces the operator to have both
hands in a desired safe location once a desired actuation occurs. A further option is to provide
one or more LEDs 2205 or audible annunciators for visual or audible feedback to the operator.
Specifically, in Fig. 19 the LED 2205 will come on when button 2201 has been successfully
activated to cue the operator that it is time to move to button 2202. Where required a second
LED with a different color than the first (yellow for the first LED and red for the second) can
be provided to provide visual confirmation that the second button 2202 has been activated or that
the required combination of the two buttons has been activated. Two different audible tone or
sound genefators could also be used in lieu of the LEDs to provide feedback to the operator.
In industrial or other challenging settings, the housing is made of high strength polycarbonate
(or other high strength non-metallic material) to meet high impact and vibration requirements,
preferably NEMA 4. A further option is to provide lighting for the switches to allow operation

in the dark.
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In a variation of the multi-step process, two touch plates within a housing (one
vertical and one horizontal) are used to provide a two-step turn-on. Referring to Figs. 20A-C,
the first step to actuate the output relay 2310, is initiated when the operator inserts his hands and
touches the vertical touch sensor 2301 with the dorsal side of the hands. A yellow LED 2304
on top of the device show the successful completion of the first step. The second step is to flip
the hand over and touch the horizontal touch sensor 2302 with the palmar si%of the hand. A
red LED 2305 on top of the device shows the completion of the two step turn-on and activation
of output relay 2310. The flipping action of the hand in the second step causes the forearm
muscles to flex, thereby reducing stiffness and fatigue. Also, the hands, and arms can rest on
the run bar until the machine cycle is complete. The second step of the two-step turn-on must
occur within some predetermined time (for example 2 seconds) after the release of vertical touch
sensor or the first step must be repeated. In this proposed embodiment, the second step provides
an added stimulus and reduces operator errors due to mental and physical fatigue. The top cover
prevents actuation of two devices by the use of one hand and elbow of the same arm, as required
by ANSI Standard B11.19-1990. The enclosure must be a high strength polycarbonate module
to meet the high impact and vibration requirements of the industry, preferably NEMA 4. In
both embodiments, high frequency switching is used to desensitize the unit against moisture and
contaminants that could generate a path between the button and grounded chassis. The palm
button may be formed as the flat palm button shown in Figs. 15A-C or as a dome-shaped palm

button shown in Fig. 16. The button is made of a brass plate 1910 (1930) and can be covered
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with a plastic or glass 1925 (1933) cover or membrane to desensitize the unit even more against

contaminants and other inadvertent actuation. The plastic cover 1925 (1933) acts as a dielectric

and capacitance is varied as a function of the area of the plastic being touched. Therefore, if
SWites

button is touched by finger, a much smaller,capacitance is generated as opposed to button being

_ N
touched by the palm of a hand. This capacitance is placed in series with the capacitance of the
+5 Gy ound +o lgrvound
bodyAwh the button is touched. Since the capacitance of the bodyAis uch larger than the
capacitance generated by the button, the functionality of the unit is independent of the variations
_ _ 0 ggound _
in body capacitance Afr person to person. The other factor that needs to be considered here
is body resistance. If the button is not covered with an insulator such as plastic, the unit would
ou

become sensitive to body resistance. Body resistance to’tnh. changes as a function of moisture
in the work area, skin dryness, floor structure, and shoes. By using a plastic cover, the unit is
made insensitive to variations of body resistance and capacitance. The shape of the button is
also a factor in sensitivity. If the button is flat, less of the button area would be covered by the
palm of the hand as opposed to a dome shape button that matches the contour of the palm.
Therefore, if the button is dome-shaped, the unit can be even more desensitized against
inadvertent operation.

By providing a large space for hand insertion and switch activation and a flat or
dome shape button where the palm of the hand rests while machine cycle is in process, stress

on the forearms is ergonomically reduced. The palm button of the present invention can be

activated with or without gloves. The zero force palm button of the present invention may be
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used to activate electric, pneumatic, air clutch, and hydraulic equipment such as punch presses,
molding machines, etc.

As shown in Figs. 15A-C, the flat palm button may include a plastic housing 1917
having an optional metallic enclosure 1922 for surface mounting. The button also may include
a flush mount surface 1915 and optional guarding 1920.

The circuit board 1935 used with the palm button of the present invention may
be packaged on two printed circuit boards. One board for power and relay and the other for
touch switches and relay drivers. The touch circuit on the touch switch board is interfaced to
the button through a screw that also holds the button in place. The power/relay board is
interfaced to the touch switch board through a three pin right angle connector. Wiring to the
unit is done through a seven position terminal block on the power/relay board. The power/relay
board is designed for 24 V DC input power and provides two double-throw relay contacts.
However, it can be modified to accommodate different power inputs and switch outputs. For
example, a transformer may be added to the power board so that the unit is powered
110VAC/220VAC instead of 24 V DC. Also, the relays may be replaced with other outputs
such as digital or 4-20 mA outputs.

The touch circuit components can be integrated in a custom IC 2000, as shown
in Fig. 17, to facilitate manufacturing and to reduce cost. Components 413, 412, 414, 410, 418,
and 420 are similar to those of circuit 400 shown in Fig. 8. Preferably, resistor 2004 has a

resistance of 470kQ and diode 2002 has characteristics similar to part no. 1N4148 available from
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LITEON. Resistors 2008 and 2006 are used to {‘\decrem the sensitivity,

a -respeetively. Diode 2002 at the output of 420, allows the IC to be used in applications where

500
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several touch circuit IC’s are multiplexed.
As shown in Fig. 18, a sleep circuit 2100 may be added to the oscillator circuit

(F5.¢)

200 Ato allow microcontroller 600 to turn off the oscillator circuit 200. The disabling of
oscillator circuit 200 is done to reduce drainage of capacitor 126 in the regulator circuit 120
during brown outs. The circuit diagram shown in Fig. 18 is a modified version of circuit 200
in Fig. 6. During normal operation microcontroller 600 pulls the input of gate 2116 to ground
and causes the output of gate 2116 to go high (power line 104). Therefore, transistor 2110 is
Sourced

biased on and oscillator 200 is functional. When in a sleep mode, microcontroller 600 -pu-l-%\the
input to gate 2116 high and causes the output of gate 2116 to go low which turns off transistor
2110 and pulls the input of gate 212 low. Therefore, the oscillator will stop oscillating and
drainage on capacitor 126 decreases considerably.

The above described embodiments were chosen for purposes of describing but one
application of the present invention. It will be understood by those who practice the invention
and by those skilled in the art, that various modifications and improvements may be made to the

invention without departing from the spirit or scope of the invention as defined by the appended

claims.
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\7 1. A capacitive responsive electronic switchin

h

CLAIMS
The embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows.

ircuit comprising:

an oscillator providing a periodic output signajMiaving a frequency of 50 kHz or greater;
an input touch terminal defining ag area f@T an operator to provide an input by touch; and
a detector circuit coupled to said oS¢dlator for receiving said periodic output signal from
said oscillator, and coupled to said inpdt touch terminal, said detector circuit being responsive
to signals from said oscillator and tife presence of an operator’s body capacitance coupled to said
touch terminal when touched By an operator to provide a control output signal.

2. The switching circuit as defined in claim 1, wherein said oscillator provides a

periodic output signal having a frequency of 800 kHz or greater.

3. The switching circuit as defined in claim 1 and further including a DC power

supply for supplying power to said oscillator and a reference-to-an-externalground.

4. The switching circuit as defined in claim 1, wherein said periodic output signal
provided by said oscillator is a square wave output signal, said oscillator includes a square wave

generator for generating a square wave, and a plurality of active elements coupled to an output
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of said square wave generator to buffer and improve the shape of the square wave output

therefrom.
5. The switching circuit as defined in ¢ laim 1 and further including a floating ground
generator coupled to said oscillator for receivinZ said square wave output signal, said floating
f

/
ground generator generating a ﬂoati,p’ ground' reference for said detector circuit that is set at a
{ '
fixed voltage below and tracks thefs

arg’ wave output signal.

4

efined in claim 5, wherein said detector circuit is

6. The switching circuit as {

powered by said square wave output si ‘ﬁal provided by said oscillator and said floating ground
/
reference provided by said floating ground generator to increase the sensitivity of said detector

/

circuit to touching of said touch terminal by an operator’s body.

. 10

by The switching circuit as defined in clainr6; wherein said detector circuit includes

a microcontroller and a charge pump circuit coupled between said input touch terminal and said

microcontroller. \“S:ia\
5. . . . 3 . . . . . . .
-8 The switching circuit as defined in claim 1, wherein said detector circuit includes

a microcontroller and a charge pump circuit coupled between said input touch terminal and said

microcontroller.
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6.

- The switching circuit as defined in claim 1, wherein said detector circuit includes
a microcontroller and a touch circuit coupled between said input touch terminal and said
microcontroller.
7. ¢
46-  The switching circuit as defined in claim*9and further including a plurality of said
input touch terminals and a plurality of said touch circuits respectively associated with said input
touch terminals.
5. 7
=t*  The switching circuit as defined in claim 1€, wherein said microcontroller
selectively applies said periodic output signals received from said oscillator to each of said touch
circuits to separately activate each touch circuit.

[

12. A touch controlled switching circuit comprising:

an oscillator providing a sq7[ wave output signal having a frequency of 50 kHz or

greater; ﬂ/
a touch terminal efining’ an input terminal for coupling to an operator’s body

capacitance; and
a charge pump circuit coupled to said oscillator for receiving said square wave output
signal, and coupled to said touc!n terminal, said charge pump circuit having an output terminal

that supplies an output signal having a voltage that varies when said touch terminal is touched
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by an operator’s body,

wherein said charge pump circuit includgs at least one high speed diode coupled between

13.  The touch control circuit ag'defined in claim 12 and further including a DC power

supply for supplying power to said oscillator and a reference to an external ground.

13\' o\(\'m'\l'y and ’fbucL COY‘""O”Q(X
a_/ 14. Th ‘\circuit as defined in claim 12, wherein said oscillator includes

a square wave generator for generating a square wave, and a plurality of active elements coupled
to an output of said square wave generator to buffer and improve the shape of the square wave

output therefrom.

\ 15.  The touch control circuit as defined in claim 12 and further including a floating
ground generator coupled to said oscillatof for receiving said square wave output signal, said

\%) floating ground generator genergfing a ,;fl(?ating ground reference for said charge pump circuit
that is set at a fixed voltage belgwutriacks said square wave output signal.

f

i
i

16.  The touch control circuitné’as defined in claim 15, wherein said charge pump circuit

is powered by said square wave output signal provided by said oscillator and said floating
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.

ground reference provided by said ffogting jeround generator to increase the sensitivity of said

=/

y

L, charge pump circuit to touching of said tquch terminal by an operator’s body.

b \
WC‘ T A gr OKiMi‘l"f ind ‘lvuolt Con#ol/col

a} . I\cm:uit as defined in claim 12, wherein said oscillator provides

a periodic output signal having a frequency of 800 kHz or greater.

18. A capacitive responsive electronic switchjng circuit comprising:
an oscillator providing a periodic output signal having a predefined frequency;

a plurality of input touch terminals defining adjacent areas on a dielectric substrate for

==Y,

5 an operator to provide inputs by toucheQnd

a detector circuit coupled to sdi illator for receiving said periodic output signal from
said oscillator, and coupled to said input touch tgrminals, said detector circuit being responsive
to signals from said oscillator and the presence/of an operator’s body capacitance coupled said
touch terminals when touched by an operatow/to provide a control output signal,

10 wherein said predefined frequency off said oscillator is selected to decrease the impedance

of said dielectric substrate relative to th¢ impedance of any contaminate that may create an

electrical on said dielectric substrate pzf] between said adjacent areas.

19.  The switching circuit as defined in claim 18, wherein said oscillator provides a

15 periodic output signal having a frequency of 800 kHz or greater.
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20. A capacitive responsive electronic swifching circuit comprising:
an oscillator providing a periodic output signal having a predefined frequency;
a dome-shaped touch terminal defining anfarea for an operator to provide an input by

touch, wherein the dome shape of the tou inal is constructed to ergonomically fit the palm

of a human hand; and

a detector circuit coupled to said oscillhtor for receiving said periodic output signal from
said oscillator, and coupled to said input toyfch terminals, said detector circuit being responsive
to signals from said oscillator and the presénce of an operator’s body capacitance coupled said

touch terminals when touched by an operator to provide a control output signal.
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CAPACITIVE RESPONSIVE ELECTRONIC
SWITCHING CIRCUIT

ABSTRACT OF THE DISCI.OSURE

A capacitive responsive electronic switching circuit comprises an oscillator
providing a periodic output signal having a frequency of 50 kHz or greater, an input touch
proXimity ard
terminal defining an area for an operator provide an input by touch, and a detector circuit
coupled to the oscillator for receiving the periodic output signal from the oscillator, and coupled
to the input touch terminal. The detector circuit b ing responsive to signals from the oscillator
ound l-fro )(:mJ
and the presence of an operator’s body capacntancel\cou led to the touch termmal w enAtouche
by an operator to provide a control output signal. Preferably, the oscillator provides a periodic
output signal having a frequency of 800 kHz or greater. An array of touch terminals may be

provided in close proximity due to the reduction in crosstalk that may result from contaminants

by utilizing an oscillator outputting a signal having a frequency of 50 kHz or greater.
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