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EXEMPLARY PATENT CLAIM
U.S. Patent No. 6,711,385 (Appx36)

1. A communications apparatus for transmitting electric or electromagnetic
signals over air, the air having a characteristic impedance, the communications
apparatus comprising:

a transmitter having an output impedance, said transmitter for transmitting the
electric or electromagnetic signals at a preselected frequency; and

a coupler connected to the transmitter, said coupler comprising a transformer
having a non-magnetic core, said transformer communicating the electric or
electromagnetic signals to the air, said coupler matching the output impedance of the

transmitter to the characteristic impedance of the air.



Case: 25-1444  Document: 18 Page: 3 Filed: 06/26/2025

CERTIFICATE OF INTEREST
Counsel for Satius Holding, Inc. certifies the following:
The full name of every entity represented by us is:
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The name of the real party in interest for the entity. Do not list the real party if
it is the same as the entity:

Not applicable.

All parent corporations and any other publicly held companies that own 10
percent or more of the stock of the party or amicus curia represented by us are

listed below:

Not applicable.

The names of all law firms, and the partners or associates that have not entered
an appearance in the appeal, and (a) appeared for the entity in the lower
tribunal; or (b) are expected to appear for the entity in this court:

None.

Other than the originating case number(s), any related or prior cases in this or
any other court or agency that will directly affect or be directly affected by this
court’s decision in the pending appeal.

Satins Holding, LLC v. Samsung Electronies Co., 18-cv-00850-C]B (D. Del.).
Satins Holding, 1LC v. Samsung Electronies Co., Ltd., No. 2025-01446 (Fed. Cir.).

All information required by Fed. R. App. P. 26.1(b) and (c) in criminal cases
and bankruptcy cases.

None.
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STATEMENT OF RELATED CASES

No appeal in this case was previously before this Court or any other court.

The pending appeal in Satius Holding, 1.1.C v. Samsung Electronics Co., Itd., Fed. Cir.
No. 2025-01446 (Feb. 14, 2025) and Satius Holding, I1.1.C v. Samsung Electronies Co., 18-
cv-00850-CJB (D. Del.), may directly affect or be directly affected by the Court’s
decision in this appeal.

JURISDICTIONAL STATEMENT

This case is an appeal from the Decision on Appeal (“Decision”) the Decision
on Request for Rehearing (“Rehearing Decision”) of the Patent Trial & Appeals Board
(“Board”) in Appeal 2024-001658. The appeal to the Board was taken from a rejection
of Claim 1 of U.S. Patent No. 6,711,385 (“the 385 Patent”) in Reexamination Control
No. 90/014,826. The Board had jurisdiction under 35 U.S.C. § 306. The Board entered
its Decision on June 24, 2024, and entered the Rehearing Decision on December 11,
2024. Appx1-18; Appx19-26. Satius timely filed and served its Notice of Appeal from
the Decision on February 12, 2025. Appx3574-3577. This Court has jurisdiction under

28 U.S.C. § 1295(a)(4)(A) and 35 U.S.C. § 141(b).
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STATEMENT OF THE ISSUES

In the first reexamination of the ’385 Patent, the Board construed Claim 1 to
require the claimed coupler to “be ‘designed to match the most common characteristic
impedance of the air where the wireless transmitter/receiver will be used”” and found
Claim 1 patentable because the art of record did not disclose the claimed coupler. The
issues are:

1. If the Board did not intend to deviate from its earlier construction,
whether the Board faithfully applied this construction?

2. If the Board did intend to deviate from its eatlier construction,

(a) whether the new construction is precluded by the doctrine of
prosecution history disclaimer, and

(b) whether the new construction is consistent with the intrinsic record?
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INTRODUCTION

A major hinderance in mobile communications devices was the problem of
signal-quality degradation caused by the difference in the impedance in the device
transmitting the signal, and the impedance in the air through which the signal was
traveling. Satius’s invention, claimed in U.S. Patent No. 6,711,385, solved that problem
by using a coupler to match the impedance of a wireless device’s transmitter to the
impedance of the air.

In the appeal below, the Board reversed the Examiner’s anticipation and
obviousness rejections on the basis that Lindenblad' does not disclose a coupler for
matching the output impedance of a transmitter to the characteristic impedance of air,
which is the only disputed limitation in this case. Appx5-8. The Board then entered a
new ground of rejection over Lindenblad in view of McCoy? ot Orr.”> Appx8. However,
as the Board admits, these references also do not disclose matching the output
impedance of a transmitter to the characteristic impedance of air. Appx14. Instead,
the Board introduced these references as evidence that “amateur radio antennas have

impedance values falling within the range noted in the *385 patent....” Appx12.

' U.S. Patent No. 2,687,513.
> Lew McCoy, Lew McCoy on Antennas (1994).

> William I. Orr, The WG6SAI HF Antenna Handbook (1996).
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Although this factual finding is accurate, it does not facially meet the requirement
that the coupler’s “primary winding be ‘designed to match the most common
characteristic impedance of the air where the wireless transmitter/receiver will be
used,”” which is the construction that the Board applied during the first reexamination
of the ’385 Patent. Appx3343-3344 (quoting Appx1625). In fact, in its articulation of
its new ground of rejection, the Board deviated from its eatlier construction, finding
that “the claim is silent as to the location with respect to ‘characteristic impedance of

>

the air.” Appx23. Accordingly, at the core of the dispute is whether the claimed
“coupler matching the output impedance of the transmitter to the characteristic
impedance of the air” requires that the coupler be intentionally “designed to match”
the most common impedance “whete the wireless transmitter/receiver will be used.”
To the extent that the Board’s statement was not meant to establish a new
construction of the key disputed term in this case, the Decision should be reversed
because there are no findings (or even allegations) in the record that Lindenblad in view
of McCoy or Orr discloses designing a coupler’s primary winding “to match the most
common characteristic impedance of the air where the witeless transmitter/receiver will
be used.” Nor are there allegations that such a design would have been obvious to a
POSITA at the time of the invention. To the extent that the Board’s statement was

meant to establish a new construction of this key term, its decision is precluded under

the doctrine of prosecution history disclaimer and wrong on the merits.
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STATEMENT OF THE CASE
I. Background of the Invention

At the time of the invention, a well-known problem in cell phone technology
concerned signal degradation that would result from the reflections of transmitted
wireless signals off of buildings, people, and other objects as they travel through the air.
Appx45 at 1:6-17. The reflected signals would alter the impedance (or resistance) of
the air, resulting in a mismatch with the impedance in the wireless device itself. Id. at
1:43-56. That mismatched impedance, in turn, would cause “notches,” or interruptions,
in the bandwidth where the communications take place, resulting in degraded call and
data signal quality, reduced communication speeds, and increased costs. Id. at 1:14-21.

Satius’s patent solves that problem. It is directed to a wireless device (such as a
smartphone or tablet) that uses a coupler to alter the impedance in the transmitter so
that it matches the impedance of the surrounding air. See Appx45-46 at 1:66-2:4, 3:3-
10. The coupler, which connects to the transmitter, contains a transformer with a non-
magnetic core that performs the impedance matching. Appx46 at 1:66-2:4. That allows
for wider bandwidth communications, thus enabling high-speed data and voice
communications over long distances. Id. at 3:38-40. That process is captured in Claim

1 of the patent, which recites:
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1. A communications apparatus for transmitting electric or
electromagnetic signals over air, the air having a characteristic impedance,
the communications apparatus comprising:

a transmitter having an output impedance, said transmitter for
transmitting the electric or electromagnetic signals at a preselected
frequency; and

a coupler connected to the transmitter, said coupler comprising a
transformer having a non-magnetic core, said transformer communicating
the electric or electromagnetic signals to the air, said coupler matching the
output impedance of the transmitter to the characteristic impedance of
the air.

Appx47 at 6:31-42.

II. The Reexamination Proceedings

1. The case on appeal concerns the second reexamination of the ’385 Patent.
Samsung filed its first reexamination request in Reexamination Control No. 90/014,378
on September 19, 2019. Appx1174-1175, Appx1282-1283. During the first
reexamination, Claim 1 of the *385 Patent was finally rejected as allegedly being obvious
over a patent issued for the inventor’s earlier air-core coupler in combination with a
secondary reference, Tran U.S. Patent No. 6,184,833 (“Tran”).* Appx1504-1506.

On appeal to the Patent Trial and Appeal Board (“Board”), Patent Owner
distinguished these combinations on the basis that the Inventor’s earlier work did not

disclose or suggest designing the primary winding of the coupler to match the

*Three grounds were maintained through the appeal: Ground 1 was an Obviousness
Type Double Patenting Rejection over Claim 13 of U.S. Patent No. 6,407,987
(““Abraham ’987”) in view of Tran, Ground 2 was an anticipation rejection of PCT App.
Pub. No. WO 98/40980 (“Abraham *980”) and Ground 3 was an obviousness rejection
over Abraham ’980 in view of Tran. Appx3340.
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characteristic impedance of air. Appx1622 (arguing that the primary winding must be
“designed to match” the characteristic impedance of the air). Satius also argued that
Tran’s disclosure of utilizing an antenna to match the characteristic impedance of air
did not cure this deficiency. Appx1622-1624 (rather than using a coupler with a
transformer to match the output impedance of a transmitter to the characteristic
impedance of air, Tran discloses a “dual strip antenna having a particular geometry that
allegedly provides improved impedance matching between the antenna’s input
impedance . . . with air or free space”).
The Board agreed and reversed the Examiner’s remaining rejections of Claim 1:
[TThe *385 Patent does require that the primary winding be
‘designed to match the most common characteristic
impedance of the air where the wireless transmitter/receiver
will be used,” which is a modification contemplated nowhere

in either Claim 13 of Abraham 987 (or its specification) or
Tran.

Appx3343-3344 (quoting Appx1625). The Board further agreed that the plain language
of the claims precluded a system that “utilized the antenna itself as the impedance
matching device.” Appx3343 (quoting Appx1625).

2. On August 11, 2021—after the Examiner withdrew his rejections of
Claims 11 and 13 but before the Board’s decision reversing the Examiner’s rejection of
Claim 1—Samsung filed a second reexamination request, which is the subject of this
appeal. Appx52-56, Appx242. After finding that all four grounds presented Substantial

New Questions (“SNQ”s) of patentability, the Examiner issued an Office Action
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adopting two of the proposed grounds and rejecting Claim 1 as allegedly anticipated by
and unpatentable over Lindenblad. Appx3377-3385. Several other grounds were not
carried forward into the Office Action, and Claims 11 and 18 were confirmed patentable.
Appx3385-3390.

Lindenblad “relates to impedance transformation or matching networks for
signal transmission circuits, and more particularly to transformer coupling means for
matching two portions of a signal transmission circuit which operate at two different
impedance levels.” Appx483 at 1:1-6. The typical use case for Lindenblad’s matching
network is in “radio transmitter stations and the like, where impedance matching
between a transmitter output circuit and an antenna input circuit is desired.” Id. at 1:36-
40; see also id. at 2:37-55. FIG. 1 shows a schematic representation of Lindenblad’s

impedance matching circuit:

2
Il 4 T & 7,

TRANSMITTER Z " MATCHING © ¥
'l NETWORK Zz

Z
td 227 o <%

Sy Y

Appx482. The physical tuning of the matching network is undertaken “[b]y suitable

choice of impedance values for the windings.” Appx484 at 4:14-17.
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In response, Satius argued that Lindenblad neither discloses nor contemplates
matching the “impedance values for the windings” to the characteristic impedance of
air. Appx3400-3401. In support of this argument, Satius argued that the pending
rejections were inconsistent with the Board’s decision in the first reexamination.
Appx3438 (“[TThe [Final Office Action] conflicts with the Board’s determinations in
the first reexamination of the 385 Patent. In that case, the Board determined that ‘the
’385 Patent does require that the primary winding be “designed to match the most
common characteristic impedance of the air where the witeless transmitter/receiver will
be used” .. ..”") (quoting Appx3343-3344); see also Appx3400-3401.

On appeal, the Board agreed, determining that Lindenblad does not disclose a
coupler that matches the output impedance of a transmitter to the characteristic
impedance of air:

But Lindenblad does not disclose a coupler that matches the
output impedance of a transmitter to the characteristic
impedance of air expressly or inherently. Instead,
Lindenblad expressly discloses matching the output
impedance of a transmitter to the input impedance of an
antenna. Unless that antenna’s input impedance is designed
to match the characteristic impedance of air (which is also
not disclosed expressly or inherently in Lindenblad), then the
transformer does not expressly or inherently disclose the
limitation. Because Lindenblad does not expressly or
inherently disclose a coupler matching the output impedance
of a coupler to the characteristic impedance of air,
Lindenblad does not anticipate.

Appx7 (quoting Appx3490). The Board also reversed the Examiner’s obviousness

rejection of Claim 1 because it could not find “that Lindenblad necessarily teaches or
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suggests matching the output impedance of the transmitter to the air’s characteristic
impedance, or that this impedance naturally results from Lindenblad’s disclosed
elements.” Appx8.

Notably, there was no argument in the record that it was either known or obvious
to design a coupler’s output impedance or an antenna’s input impedance to match the
characteristic impedance of air, and the Board’s new ground of rejection does not rest
on such a theory either. Instead, the Board introduced the McCoy and Orr references,
which disclose various known antenna designs, some of which fall within the possible
range of air characteristic impedance values disclosed in the specification of the ’385
Patent. See Appx12-15. According to the Board, therefore, it was “known at the time
of the invention for communication apparatuses to use antennas whose impedances fall
within the range of characteristic air impedances contemplated by the ’385 patent in
column 3, lines 8 to 24, it was likewise known in the art to use couplers to transform
those impedances to a transmitter’s output impedance, namely 50 ohms.” Appx14.

What the Board did not find, however, is that McCoy nor Ozt discloses that the
coupler’s “primary winding be ‘designed to match the most common characteristic
impedance of the air where the wireless transmitter/receiver will be used,” which
represents the construction of the term (1) that the Board applied in the first
reexamination, (2) that Satius applied in the second reexamination, and (3) which the
Board applied to the Examiner’s rejections over Lindenblad alone. Appx14 (“To be

sure, neither McCoy nor Orr specifies the particular characteristics of the

10
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locations where the disclosed communications apparatuses and their associated

transmitters and couplers are used. Nor does McCoy or Orr specify the impedance

of air at those locations.”) (emphasis added); Appx3343-3344; Appx11 (Satius

applying the Board’s earlier construction at the Oral Hearing (citing Appx3548-3549));
Appx23 (citing Appx3547); Appx7 (agreeing that Lindenblad does not anticipate or
render obvious a coupler designed to match the characteristic impedance of air).

Instead of applying its earlier construction to the undisputed fact that neither
McCoy nor Orr discloses anything about the characteristic impedance of air (Appx14),
the Board reasoned that McCoy’s and Orr’s “antenna impedances will match the air’s
characteristic impedance at some location given the relatively wide range of air
impedances contemplated by the *385 patent.” Appx14; see also Appx14-15 (“To the
extent Patent Owner contends that the communication apparatuses and their
impedance matching couplers in McCoy, Orr, and Lindenblad somehow cannot be used
at locations where the air impedance is commensurate with that of the antenna itself,
there is no persuasive evidence on this record to substantiate such a contention.”).

In its Request for Rehearing of the Board’s determination, Satius clarified that
its dispute was not that the “impedance matching couplers in McCoy, Orr, and
Lindenblad somehow cannot be used at locations where the air impedance is
commensurate with that of the antenna itself,” it was that (1) the prior art combinations
do not expressly or inherently discloses this limitation, (2) that the Board’s apparently

new construction was inconsistent with this Court’s decision in Advanced Software Design

11
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Corp. v. Fiserv, Inc., 641 F.3d 1368, 1374 (Fed. Cir. 2011), and (3) that it would not have
“been obvious either (1) to operate proposed combinations in a location where the air
characteristic impedance happens to match the antenna’s input impedance or (2) to
design the antenna such that it matches the air characteristic impedance in the location
where the device is to be operated.” Appx3565-3568 (citation omitted). In its Decision
denying the Request for Rehearing, the Board did not dispute Satius’ arguments
concerning the failure of the combinations to expressly or inherently disclose the
disputed limitation. Appx21-22.

When addressing Satius’ arguments concerning Advanced Software the Board fully
broke with its earlier construction of the key impedance matching term. Thus, rather
than finding that the ’385 Patent requires that the coupler’s “primary winding be
‘designed to match the most common characteristic impedance of the air where the

)5

wireless transmitter/receiver will be used,”” the Board determined in this case that “the

claim is silent as to the location with respect to ‘characteristic impedance of the air.”
Appx23 (emphasis added). On this basis, the Board determined that it would have been
obvious to use Lindenblad’s coupler to match the impedances of the antennas disclosed
in McCoy and Orr and that the claims were obvious because those antennas might

match the characteristic impedance of air at some location. Appx14.

12
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SUMMARY OF THE ARGUMENT

Satius requests that this Court reverse the Board’s Order finding Claim 1 of
the "385 Patent obvious because the Board either did not faithfully apply its own
construction of the key disputed term or because it adopted an incorrect new
construction of the term with insufficient basis in the intrinsic record.

This Court should reverse the Board’s decision finding Claim 1 unpatentable
because there are no record findings that Lindenblad in view of McCoy or Orr discloses
designing a coupler’s “primary winding be ‘designed to match the most common
characteristic impedance of the air where the wireless transmitter/receiver will be used.”
Appx3343-3344. Thus, to the extent that the Office agrees that the Board applied the
correct construction in the first reexamination, then the Court should reverse the
decision because the Board did not faithfully apply this construction below, and there
is no finding, let alone reasonable argument, that these combinations satisfy this
limitation as properly construed.

To the extent that the Office acknowledges that the Board adopted a new
construction of the term in its Decision on Appeal and/or its Decision Denying Satius’
Request for Rehearing, the Decision on Appeal should be reversed because the Board
misconstrued the claims and there are no record arguments suggesting that Lindenblad
and McCoy or Orr disclose designing a coupler’s “primary winding be ‘designed to
match the most common characteristic impedance of the air where the wireless

transmitter/receiver will be used.”

13
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ARGUMENT
I. Standard of Review

“Claim construction is ultimately a question of law, decided de novo on review,
as are the intrinsic-evidence aspects of a claim-construction analysis.” Ewvolusion Concepts,
Inc. v. HOC Events, Inc., 22 F.4th 1361, 1365 (Fed. Cir. 2022).

Obviousness is a question of law based on undertlying findings of fact. In re
Baxcter Int’l, Inc., 678 F.3d 1357, 1361 (Fed. Cir. 2012) (citing Grabam v. John Deere Co.,
383 U.S. 1, 17 (1966)). This Court reviews the Board’s ultimate determination on
obviousness de novo and the Board’s underlying factual findings for substantial evidence.
Id.

II. If the Board Did Not Intend to Deviate From its Earlier Construction, it
Did Not Faithfully Apply the Earlier Construction

The Board has already determined once that “the *385 Patent does require that

the primary winding be ‘designed to match the most common characteristic impedance

of the air where the wireless transmitter/receiver will be used, which is a

modification contemplated nowhere in either Claim 13 of Abraham ’987 (or its
specification) or Tran.” Appx3343-3344 (emphasis added). To the extent that the
Office continues to believe that this construction is correct, Satius requests that the
Court reverse the Board’s decision finding Claim 1 of the *385 Patent unpatentable over

Lindenblad in view of McCoy or Orr.

14
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As argued in the Request for Rehearing, “McCoy and Orr share Lindenblad’s
deficiencies because neither discloses ‘a coupler that matches the output impedance of
a transmitter to the characteristic impedance of air expressly or inherently.”” Appx3566-
3567. The Board never found otherwise. Indeed, the Board acknowledges that “neither
McCoy nor Orr specifies the particular characteristics of the locations where the
disclosed communications apparatuses and their associated transmitters and couplers
are used. Nor does McCoy or Orr specify the impedance of air at those locations.”
Appx14. Thus, the Board admits, neither McCoy nor Orr expressly or inherently
discloses designing a coupler “to match the most common characteristic impedance of
the air where the wireless transmitter/receiver will be used,” as required under the
Board’s earlier construction. Appx3343-3344.

Accordingly, if the Office continues to agree that “the *385 Patent does require
that the primary winding be ‘designed to match the most common characteristic
impedance of the air where the wireless transmitter/receiver will be used,” the Court
should reverse the Decision because neither McCoy nor Orr discloses or suggests such
a design under a faithful application of the construction.

III. If the Board Meant to Apply a New Construction in the Decision, the
Construction is Wrong

A.  Satius Disavowed a Construction Broader than the One Adopted
in the First Reexamination

If the Board meant to apply a new broader construction of this term in the

Decision, prosecution history disclaimer precludes its application here because Satius

15
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relied on the earlier construction to successfully distinguish the prior art of record in
two serially filed reexamination requests. Biogen Idec, Inc. v. GlaxoSmithKline IL.C, 713
F3d 1090, 1095 (Fed. Cir. 2013) (“[W]hen the patentee unequivocally and
unambiguously disavows a certain meaning to obtain a patent, the doctrine of
prosecution history disclaimer narrows the meaning of the claim consistent with the
scope of the claim surrendered.”); see also Aylus Networks, Inc. v. Apple Inc., 856 F. 3d
1353, 1360 (Fed. Cir. 2017) (collecting cases establishing that the doctrine of
prosecution history claim extends to statements made in post-issuance proceedings,
including reexamination).

Although the Board did not affirmatively abandon its earlier construction in the
Decision or in the Decision Denying Satius” Request for Rehearing, its determination

that “the claim is silent as to the location with respect to ‘characteristic impedance of

)5

the air™” eliminates the requirement that the coupler be “desighed to match the most

common charactetistic impedance of the air where the wireless transmitter/receiver
will be used.” Appx23 (emphasis added); Appx3343-3344; Appx46 at 4:29-32
(emphasis added). By relying on the narrower construction to successfully traverse
prior art rejections, Satius disclaimed the broader. Roemer v. Peddie, 132 U.S. 313, 317
(1889) (“[W]hen a patentee, on the rejection of his application, inserts in his
specification, in consequence, limitations and restrictions for the purpose of obtaining
his patent, he cannot after he has obtained it, claim that it shall be construed as it would

have been construed if such limitations and restrictions were not contained in it.”).

16
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Satius’ arguments made during the first reexamination concerning the scope of
Claim 1, and the Board’s express agreement with those statements, rise to the level of
prosecution history disclaimer. For example, in its Appeal Brief, Satius distinguished
the cited art on the basis that “while the overall structure of the coupler disclosed in
Abraham *980 requires no modification, the 385 Patent does require that the primary
winding be ‘designed to match the most common characteristic impedance of the air
where the wireless transmitter/receiver will be used.”  Appx1622; Appx1625;
Appx3306 (“Respectfully, however, the specification is clear that the primary winding
is designed to ‘match the most common characteristic impedance of the air where the
wireless transmitter/receiver will be used’ . . . .”) (emphasis modified). The Board
agreed and applied this construction to reverse the Examinet’s rejections. Appx3343-
3344,

Satius also consistently applied this construction in the second reexamination to
distinguish Lindenblad. Appx3438-3439 (“First, the [Final Office Action] conflicts with
the Board’s determinations in the first reexamination of the 385 Patent. In that case,
the Board determined that ‘the 385 Patent does require that the primary winding be
“designed to match the most common characteristic impedance of the air where the
wireless transmitter/receiver will be used,” . . . .””); Appx3442-3443; Appx3485-34806;
Appx35606-3567 (arguing that the Board’s broad claim interpretation is inconsistent

with Adpanced Software).
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Accordingly, to the extent that the Board intended to deviate from its earlier
construction, that deviation conflicts with the doctrine of prosecution history disclaimer.
The Court should, therefore, apply the eatlier construction and reverse the Decision for
the same reasons established directly above. See Section 11, supra.

B. The Board’s Earlier Construction was Correct as a Matter of Law

To the extent that the Board intended to apply a broader construction in the
second reexamination than in the first, the first was correct as a matter of law.

1. The Board’s earlier construction is consistent with the conclusion that a
POSITA would have reached in view of the intrinsic record. The ’385 Patent discloses
that the air characteristic impedance depends on the environment where the transmitter
is located. See Appx46 at 3:8-35 (disclosing possible values of the air characteristic
impedance ranging from about 1 ohm to 100-200 ohms); 7. at 3:31-33 (“For this reason,
there is a wider bandwidth outside of homes and buildings than inside, where the air
characteristic impedance is smaller.””). Consistent with this principle, the *385 Patent
discloses that the coupler’s “primary winding is designed to match the most common
characteristic impedance of the air where the wireless transmitter/receiver will be used.”
Id. at 4:29-32. That way, when the wireless transmittet/receiver is used as intended, the
coupler’s output impedance will match the characteristic impedance of the air.

2. The Board’s attempt to distinguish Advanced Software does not find support in
that case or elsewhere in the law. In_Advanced Software, this Court held that “the claims

atissue. .. contain preambles that define the environment in which an accused infringer
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must act or describe capabilities that an accused device must have.” Advanced Software,
041 F.3d at 1374. As the Board determined in its eatlier construction, the preamble of
Claim 1 establishes the environment in which the infringer must act. Appx3342-3344
(“[T]he *385 Patent does require that the primary winding be ‘designed to match the
most common characteristic impedance of the air where the wireless
transmitter/receiver will be used.”).

The Board’s attempt to distinguish Advanced Software on the basis that “claim 1 is
for ‘[a] communications apparatus,” not the environment or system surrounding that
communications apparatus’ fails (Appx22-23), therefore, because the preamble of
Claim 1 of the 385 Patent expressly recites an environmental variable and a requirement
that the claimed apparatus include a coupler that matches that environmental variable:

1. A communications apparatus for transmitting electric or
electromagnetic signals over air, the air having a

characteristic impedance, the communications apparatus
comprising:

a transmitter having an output impedance, said transmitter
for transmitting the electric or electromagnetic signals at a
preselected frequency; and

a coupler connected to the transmitter, said coupler
comprising a transformer having a non-magnetic core, said
transformer communicating the electric or electromagnetic
signals to the air, said coupler matching the output
impedance of the transmitter to the characteristic
impedance of the air.

Appx47, Claim 1 (emphasis added). Accordingly, as Satius argued in its Request for

Rehearing, “the claims require not only that ‘those antenna impedances will match the
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air’s characteristic impedances at sozze location,” as the Board reasoned. They require
matching the air characteristic impedance at that location.” Appx3567 (citing Advanced
Software, 641 F.3d at 1374).

“|C]lear reliance on the preamble during prosecution to distinguish the claimed
invention from the prior art transforms the preamble into a claim limitation because
such reliance indicates use of the preamble to define, in part, the claimed invention.”
Catalina Marketing Int’l, Inc. v. Coolsavings.com, Inc., 289 F.3d 801, 808-09 (Fed. Cir. 2002)
(citing Bristol-Myers Squibb Co. v. Ben Venue Labs., Inc., 246 F.3d 1368, 1375 (Fed. Cir.
2001)). The first reexamination was resolved in Satius’ favor because the Board agreed
that “the "385 Patent does require that the primary winding be ‘designed to match the
most common characteristic impedance of the air where the wireless
transmitter/receiver will be used,” which is a modification contemplated nowhere in
either Claim 13 of Abraham ’987 (or its specification) or Tran.” Appx3343-3344.
Accordingly, the preamble does not recite mere introductory language; it is essential to
understanding the problem the invention solves and the function of the claimed coupler.

3. The Board also registered concern that Claim 1 might be indefinite “if a skilled
artisan cannot determine if an accused product infringes or not.” Appx23, n.1. Aside
from the fact that this issue was not properly before the Board, there is no chance of
such confusion under the Board’s eatlier construction because a device would infringe
so long as it was “designed to match the most common characteristic impedance of the

air where the wireless transmitter/receiver will be used.” Appx3343. Thus, to the
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extent that there are two possible interpretations of Claim 1, the Court should apply the
Board’s earlier construction in order to avoid excising the key limitation that Satius has
repeatedly relied on to distinguish the prior art. Modine Mfg. Co. v. U.S. Intl Trade
Comm’n, 75 F.3d 1545, 1557 (Fed. Cir. 1996) (“When claims are amenable to more than
one construction, they should when reasonably possible be interpreted so as to preserve
their validity.”).

Accordingly, to the extent that the Board intended to deviate from its earlier
construction, its construction was wrong as a matter of law. The Court should,
therefore, apply the earlier construction and reverse the Decision for the same reasons
established above. See Section 11, supra.

CONCLUSION

For the reasons stated, the Court should reverse the Board’s determination that

Claim 1 of the ’385 Patent is unpatentable over Lindenblad in view of McCoy or Orr.

Respecttfully submitted,

Dated: June 26, 2025 By: _/s/]effrey Price
Jeftrey Price
Herbert Smith Freehills
Kramer (US) LLC
1177 Avenue of the Americas
New York, NY 10036
Telephone: (212) 715-7502
Fax: (212) 715-8302
jeffrey.price@hsfkramer.com

James Hannah
Herbert Smith Freehills
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Kramer (US) LLP
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Satius Holding, Inc.
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UNITED STATESPATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

Ex parte SATIUS HOLDING, INC.
Patent Owner and Appellant

Appeal 2024-001658
Reexamination Control 90/014,826
Patent 6,711,385 B2
Technology Center 3900

Before JOHN A. JEFFERY, ERIC B. CHEN, and MICHAEL J. ENGLE,
Administrative Patent Judges.

PER CURIAM.

DECISION ON APPEAL

Pursuantto 35 U.S.C. §§ 134(b) and 306, Patent Owner! appeals from
the final rejection of independent claim 1. The Examinerhas confirmedthe
patentability of claims 11 and 18.

An oral hearing was held on May 23,2024, A written transcript of the
oral hearing has been made of record. See Oral Hearing Transcript, mailed
June 11,2024 (“Tr.”).

We reverse and enter new grounds of rejection pursuant to our

authority under37 C.F.R. § 41.50(b).

! Patent Owner identifies the real party in interest as Satius Holding, Inc.
(Appeal Br. 2.)
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Appeal 2024-001658

Reexamination Control 90/014,826
Patent6,711,385B2

STATEMENT OF THE CASE
Reexamination Proceedings

A previous request for ex parte reexamination of U.S. Patent No.
6,711,385 B2 (“the *385 patent”) was filed on September 19, 2019, and
assigned Reexamination Control 90/014,378. Claims 2—-10, 12—-17,and 19—
50 were not subject to reexamination and claims 11 and 18 were indicated to
be allowable. In Ex parte Satius Holding, Inc., Appeal No. 2021-005257
(PTAB Dec. 28,2021) (2021 Bd. Dec.”), we reversed the Examiner’s
decision to reject independentclaim 1. The reexamination proceeding
resulted in the issuance of an £x parte Reexamination Certificate (1204 1th)
on April 29,2022, for US 6,711,385 C1, in which the patentability of claims
1, 11, and 18 was confirmed.

A subsequent request for ex parte reexamination of the 385 patent
was filed on August 11, 2021, and assigned Reexamination Control No.
90/014,826.

The *385 patent, titled “Coupler for Wireless Communications,”
1ssued March 23, 2004 to Charles Abraham, based on Application No.
09/610,728, filed July 6, 2000.

Claimed Subject Matter
The claims are directed to the communication of electric or
electromagnetic signals over air, which includes a transmitter or receiver and

a coupler. (Abstract.)
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Reexamination Control 90/014,826
Patent6,711,385B2
Related Litigation

The *385 patent hasalso been asserted in Satius Holding, Inc. v.
Samsung Electronics Co., Ltd. et al., No. 1-18-cv-00850 (D. Del. June 5,
2018). (Appeal Br. 2.) The case has been stayed pending the outcome of

this reexamination proceeding. (/d.)

The Claim
Claim 1 is the only rejected claim and is reproduced below with
disputed limitations in italics:

1. A communications apparatus for transmitting
electric or electromagnetic signals over air, the air having a
characteristic impedance, the communications apparatus
comprising:

a transmitter having an output impedance, said
transmitter for transmitting the electric or electromagnetic
signals at a preselected frequency; and,

a coupler connected to the transmitter, said coupler
comprising a transformer having a non-magnetic core, said
transformer communicating the electric or electromagnetic
signals to theair, said coupler matching the output impedance
of the transmitter to the characteristic impedance of the air.

REFERENCE

Lindenblad et al. US 2,687,513 Aug. 24, 1954

The Rejections
Claim 1 stands rejected under 35 U.S.C. § 102(a), (b), and (¢) as being
anticipated by Lindenblad.
Claim 1 stands rejected under 35 U.S.C. § 103(a) as being

unpatentable over Lindenblad.
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OPINION
¢ 102 Rejections—Lindenblad

We are persuaded by Patent Owner’s arguments (Appeal Br. 12) that
Lindenblad does not describe the limitation “said coupler matchingthe
output impedance of the transmitter to the characteristic impedance of the
air,” as recited in independentclaim 1.

The Examiner found that impedance matching network 20 of
Lindenblad, which matches impedance between transmitter 21 and antenna
system 14, as illustrated in Figure 1, corresponds to the limitation “said
coupler matching the output impedance of the transmitter to the
characteristicimpedance of the air.” (Final Act. 9.) Inparticular, “based on
the similar structures and operations, Examiners find that the matching
network 20 in Lindenblad when matching the transmitter input impedance
with the antenna input impedance 1s thus inherently matching the
transmitting input impedance to that of the characteristic inputimpedance of
theair.” (/d. at 9—10.) We do not agree with the Examiner’s findings.

Lindenblad “relates toimpedance transformation or matching
networks for signal transmission circuits,” in particular, “for matching two
portions of a signal transmission circuit which operate at two different
impedance levels.” (Col. 1,11. 1-6.) Forexample,typical uses include
“radio transmitter stations and the like, where impedance matching between
a transmitter output circuit and an antennainput circuit is desired.” (Col. 1,
11.36-41.)

Figure 1 of Lindenblad, reproduced below, illustrates impedance

matching network 20 used in a transmitter 1 1-antenna system 14. (Col. 2,
11. 36-39.)
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Lindenblad’s Figure 1 illustrates matching network 20 used in a
transmitter 11-antenna system 14

Referring to Figure 1, Lindenblad explains the following:

[ T]ransmitter 11 has a pair of output lines 12, 13, such as atwo-
wire patch cord, which have a characteristic impedance Z1. An
antennasystem 14 1s provided with a pair of input or
distribution lines 15, 16 havingan input impedance Z>. An
impedance matching network 20 has a pair of input terminals
21,22 to which the respective patch cord lines 12, 13 are
connected, and a pair of output terminals 23, 24 to which the
respective distribution lines 15, 16 are connected.

(Col. 2,1. 50 tocol. 3,1. 4.)

Although the Examiner cited to impedance matching network 20 of
Lindenblad, the Examiner has provided insufficient evidence to support a
finding that Lindenblad describes the limitation “said coupler matching the
output impedance of the transmitter to the characteristic impedance of the
air,” as recited in claim 1. In particular, Lindenblad s silent with respect to
“impedance of theair,” and the Examiner has not adequately explained how
or why the limitation “said coupler matching the output impedance of the
transmitter to the characteristic impedance of the air” is necessarily present
in Lindenblad. “Inherency ... may not be established by probabilities or

possibilities. The merefact that a certain thing may result from a given set

5
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of circumstances 1s not sufficient.” /nre Robertson, 169 F.3d 743,745 (Fed.

Cir. 1999) (citation omitted). Accordingly, we are persuaded by Patent
Owner’s arguments, as follows:

But Lindenblad does not disclosea coupler that matches the
output impedance of a transmitter to the characteristic
impedance of air expressly or inherently. Instead, Lindenblad
expressly discloses matching the output impedance of a
transmitter to the input impedance of an antenna. Unlessthat
antenna’s inputimpedance is designed to match the
characteristicimpedance of air (which is also not disclosed
expressly or inherently in Lindenblad), then the transformer
does not expressly or inherently disclose the limitation.
Because Lindenblad does not expressly or inherently disclose a
coupler matching the output impedance of a coupler tothe
characteristicimpedance of air, Lindenblad does not anticipate.

(Appeal Br. 13 (citation omitted).)
Thus, we do not sustain the rejection of independent claim 1 under 35
U.S.C. § 102(a), (b), and (e).

¢ 103 Rejection—Lindenblad

We do not sustain the rejection of independent claim 1 under
35 U.S.C. § 103(a) over Lindenblad for similar reasons discussed previously
with respect to the rejections of claim 1 under35 U.S.C. § 102(a), (b), and
(e) as anticipated by Lindenblad.

To be sure, where, as here, the prior art does not disclosea claim
limitation expressly, inherency may supply a missing claim limitation in an
obviousness analysis. See Hospira, Inc. v. Fresenius Kabi USA, LLC, 946
F.3d 1322, 1329 (Fed. Cir. 2020) (quoting Par Pharm. v. ITWi Pharm.,773
F.3d 1186, 1194 (Fed. Cir. 2014)). Inherency is established in the context of

obviousness when “the limitation at issue necessarily must be present, or the

6
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natural result of the combination of elements explicitly disclosed by the prior
art.” Hospira,946 F.3d at 1329 (quoting Par Pharm.,773 F.3d at 1195-96).
But we cannot say—nor has the Examiner shown—that Lindenblad
necessarily teaches or suggests matching the output impedance of the
transmitter to the air’s characteristic impedance, or that this impedance
naturally results from Lindenblad’s disclosed elements. See Hospira, 946
F.3dat 1329.

Therefore, we are persuaded that the Examiner erred in rejecting

claim 1 as obvious over Lindenblad.

NEW GROUND OF REJECTION UNDER 37 C.F.R. §41.50(b)

We enter the following new ground of rejection:

Claim 11s rejected under 35 U.S.C. § 103(a) as unpatentable over
Lindenblad andeither Lew McCoy, LEW MCCOY ON ANTENNAS 51, 75-76,
79 (1994) (“McCoy™) or, alternatively, William I. Orr, THE W6SAI HF
ANTENNA HANDBOOK 5-1-5-2, 5-6, 6-7—6-8, 6-14, 7-10 (1996) (“Orr™).

Lindenblad discloses a communication apparatus for transmitting
electric or electromagnetic signals over air, where the communications
apparatus comprisesa transmitter 11 that (1) has an output impedance and
(2) can transmit the electric or electromagnetic signals at a preselected
frequency. SeeLindenbladcol. 2,1.46 —col. 3, 1. 8; Fig. 1. Lindenblad’s

communication apparatus 1s shown in Figure 1 reproduced below.
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Lindenblad’s communication apparatus in Figure 1

As shown above, Lindenblad’s communication apparatus includes a
“coupler,” namely impedance matching network 20, connected to the
transmitter. See id. col. 2,1. 49 —col. 3, 1. 54. Asshown in Figure 2
reproduced below, Lindenblad’s “coupler”(i.e., impedance matching
network 20) comprises an air-core transformer with coils 26, 27 wound on
respective coil forms 30, 30’—an air-core transformer that at least suggests
it has a non-magnetic core. Seeid. col. 2,1. 55 —col. 3, 1. 54; col. 4, 11. 18—
25,53-61;Fig. 2.
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Lindenblad’s Figure 2 showing impedance matching network 20 and its
air-core transformer

As shown in Lindenblad’s Figures 1 and 2, the impedance matching
network’s (1.e., “coupler’s”) transformer communicates the electric or
electromagnetic signals to theair via antenna system 14 coupled directly to
the transformer.

Lindenblad explainsthat by suitably choosing impedance values for
the coils’” windings, a desired impedance matching network is obtained that
functions highly efficiently. /d. col. 4,11. 14-17. Lindenblad states that in
an impedance transformation device that was constructedand tested, a
transmitter patch cord impedance of 240 ohms was transformed to the 550

ohm impedance value of a pair of distribution lines. /d. col. 4, 11. 25-31.
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Lindenblad does not, however, say that impedance matching network
20 (1.e., the “coupler”’) matches the transmitter’s output impedance to the
air’s characteristic impedance.

In the oral hearing, Patent Owner’s counsel explained that, based on
the disclosure in the *385 patent in column 3, lines 8 to 24, air’s
characteristic impedance can be anywhere from one ohm up to 100 to 200
ohms depending on where the coupler is operated. See Tr. 3.2

Patent Owner’s counsel also acknowledged at the oral hearing that the
output impedance of a transmitter is typically 50 ohms. Seeid. at4. After
this acknowledgment, the following dialogue occurred regarding an
illustrative example at a hypothetical location (“Location A”) where the air’s
characteristicimpedanceis 100 ohms:

JUDGE JEFFERY: So, if we match 50 ohmsto 100 ohms that
1s at thislocation A . . . then I’ve metthe claim, right, witha
coupler that matches the 50-ohm transmitter impedance to 100
ohms?

MR. PRICE: Aslongasthat 100 ohms does represent and I'm
quoting here from the patent — “the most common characteristic
impedance of air where the wireless transmitter or receiver will
be used.”

JUDGE JEFFERY: So, ifI’m at location A, we’ll just say the
environmental characteristics of location A, whatever it

2 Notably, at the oral hearing, Patent Owner’s counsel also indicated that
claim 1 also covers air impedances of 377 ohms “if that is the characteristic
impedance of air in the place where it’sbeing used,” such as “deep space.”
See Tr. 10-11. Patent Owner’s counsel nevertheless acknowledgedat the
hearingthat the *385 patent “does not assumethat the characteristic
impedance of air is 377 ohms.” See id. at 3.

10
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happensto be, gives me a 100-ohm impedance. Andifl go
from 50 ohms or match 50 ohmsto 100 ohmsby way of my
coupler, then I've satisfied the claim?

MR. PRICE: Thatis correct, Your Honor.

Id. at4-5.

But conventional antennas, such as those used for high-frequency
(HF) communications in amateur radio, have impedances that match air’s
characteristicimpedance. As explainedbelow, not only do theseamateur
radio antennas have impedance values falling within the rangenoted in the
"385 patent’s column 3, lines 8 to 24, some of these antennas have the very
100-ohm impedance that was discussed at the oral hearing as the
characteristicimpedance of air at the hypothetical location.

For example, McCoy explains that, in a normal installation, a dipole’s
impedance 1s approximately 20 to 100 ohms, but usually closer to 70 ohms.
McCoy at 54. McCoy further explains that a driven element for a quad
antennais a full-wave loop with an impedance of approximately 100 ohms.
Id. at75. Theimpedanceof a two-element quad antennais likewise about
100 ohms. /d. at 76. Notably, for the two-element quad, McCoy explains
thata“2 to 17 (100 to 50 ohm) transformer/balun “brings the match down to
ltol.” Id.

Orr 1s likewise replete with examples of amateur radio antennas
falling within the range of characteristic air impedances contemplated by the
’385 patent in column 3, lines 8to 24. As shown in Orr’s Figure 5-1
reproduced below, Orr shows three loop antennas whose impedance (“Z”)

values are 135 ohms, 120 ohms, and 105 ohms, respectively. See Orrat 5-1.

11
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Eigure 5-1. (A) The simple transmitting loop. Directivity is in
and out of the page. The triangular loop may be inverted,
with the apex at the boltom and the feedpoint at the apex.
(B} Quarterwave transformer for use with quad loop anten-
nas. Use of a balun at F-F is recommended.

Orr’s Figure 5-1 showing loop antennas and corresponding impedances
As shown above, Orr not only shows three antennas with different

impedances that fall within the range of characteristic air impedances

contemplated by the *385 patentin column 3, lines 8 to 24, but also, like

12
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McCoy, Orr discloses using a transformer® to match the antenna’s

impedance to that of a 50-ohm transmitter (the “rig” in Orr’s parlance).

The import of these authorities is that not only was it known at the
time of the invention for communication apparatuses to use antennas whose
impedances fall within the range of characteristic air impedances
contemplated by the 385 patentin column 3, lines 8 to 24, it was likewise
known in theart to use couplers to transform those impedances to a
transmitter’s output impedance, namely 50 ohms. Notably, one of these
coupler-based transformations, namely that disclosed in McCoy, is the very
impedance transformation that was discussed at the oral hearing in
connection with the illustrative hypothetical example. See Tr. 5-6.

To be sure, neither McCoy nor Orr specifies the particular
characteristics of the locations wherethe disclosed communications
apparatuses and their associated transmitters and couplers are used. Nor
does McCoy or Orr specify the impedance of air at those locations.

But what is clear is that those antenna impedances will match the air’s
characteristic impedance at some location given the relatively wide range of
air impedances contemplated by the *385 patent in column 3, lines 8 to 24

and discussed at the oral hearing. To the extent Patent Owner contends that

3 Although Orr’s Figure 5-1 shows a transmission line transformer that
matchesthe transmitter and antenna impedances, plural transmission lines
can nevertheless be connected in various combinations, including connecting
them in series and parallel, to adjust the overall characteristic impedance as
desired. Thistechniqueis explained in more detail in the Board Decision’s
concurrencein the earlier reexamination proceeding. See 2021 Bd. Dec. 5
(J. Jeffery, concurring) (discussing Moxon showing how transmission lines
with different characteristicimpedances can be connected in various ways to
obtain a different overall characteristic impedance).

13
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the communication apparatuses and their impedance matching couplers in

McCoy, Orr, and Lindenblad somehow cannot be used at locations where
the air impedance is commensurate with that of the antennaitself, there isno
persuasive evidence on this record to substantiate such a contention.

Therefore, in light of McCoy or Orr, providing a coupler that matches
the transmitter’s output impedance to the air’s characteristic impedance in
Lindenblad would have been obviousto ordinarily skilled artisans to, among
other things, match thetransmitter’s output impedanceto that of the antenna
to maximize power transfer and minimize reflections. That this rationale
applies regardless of the communication apparatus’ location andits
associated air impedance—including those locations where the air
impedance matches that of the antenna—underscores the obviousness of the
claimed invention in light of the prior art.

We reach this conclusion noting the relatively high level of skill in
this art, namely that which is commensurate with (1) abachelor’s degree in
electrical engineering or related field, and(2) two or more years of industry
experience in electrical engineering or related field as Dr. Long indicated in
the first reexamination proceeding. See Reexamination Control 90/014,378,
Declaration of Dr. Stuart A. Long, Pursuantto 37 C.F.R. § 1.132, dated
Apr. 24,2020,9 10.

That Lindenblad explains in column 4, lines 14 to 17 that by suitably
choosing impedance values for the coils” windings, a desired impedance
matching network 1s obtained only further underscores that Lindenblad is
not limited to any particular impedance values, but could include other
values, such as 50-ohm transmitter output impedances and antenna

impedances other than 550 ohms, such as thosein McCoy and Orr. Accord

14
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Request for Ex Parte Reexamination of U.S. Patent No. 6,711,385 Pursuant

to37 C.F.R. 1.510(a) filed Aug. 11,2021, at 42 (“Other impedances, such as
a transmitter ouput impedance of 50 ohmsor an antenna inputimpedance
other than 550 ohms, could be easily matched as well by an ordinarily
skilled artisan.” (emphasis added)).

For the foregoingreasons, claim 1 would have been obvious over

Lindenblad in view of either McCoy or Orr.

CONCLUSION
The Examiner’s decision rejecting claim 1 under 35 U.S.C. § 102(a),
(b), and (e) is reversed.
The Examiner’s decision rejecting claim 1 under 35 U.S.C. § 103(a) s
reversed.
We newly reject claim 1 under 35 U.S.C. § 103(a) as unpatentable

over Lindenblad in view of McCoy or Orr.

DECISION SUMMARY

In summary:

1 102(a), | Lindenblad 1
(b), (e)
1 103(a) | Lindenblad 1
1 103(a) | Lindenblad, 1
McCoy
1 103(a) | Lindenblad, Orr 1
Overall 1 1
QOutcome
15
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TIME PERIOD FOR RESPONSE
This decision contains a new ground of rejection pursuant to
37C.F.R. §41.50(b). 37C.F.R. §41.50(b) provides “[a] new ground of
rejection pursuant to this paragraph shall not be considered final for judicial
review.”
37 C.F.R. §41.50(b) also provides that Appellant, WITHIN TWO
MONTHS FROM THE DATE OF THE DECISION, must exercise one of

the following two options with respect to the new ground of rejection to
avoid termination of the appeal as to therejected claims:

(1) Reopen prosecution. Submitan appropriate
amendment of the claims so rejected or new Evidence relating
tothe claimssorejected, or both, and havethe matter
reconsidered by the examiner, in which event the prosecution
will be remandedto the examiner. . . .

(2) Request rehearing. Request thatthe proceeding be
reheard under § 41.52 by the Board upon thesame Record. . . .

Further guidance on responding to a new ground of rejection can be

found in the Manual of Patent Examining Procedure § 1214.01.

REVERSED:
37 C.F.R. §41.50(b)

16
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BEFORE THE PATENT TRIAL AND APPEAL BOARD

Ex parte SATIUS HOLDING, INC.
Patent Owner and Appellant

Appeal 2024-001658
Reexamination Control 90/014,826
Patent 6,711,385 B2
Technology Center 3900

Before JOHN A. JEFFERY, ERIC B. CHEN, and MICHAEL J. ENGLE,

Administrative Patent Judges.

PER CURIAM.

DECISION ON REQUEST FOR REHEARING
Patent Owner requestsrehearing under 37 C.F.R. §41.52 of our

Decision on Appeal entered June 24, 2024 (“Decision” or “Dec.”), in which

we reversed the Examiner’s final rejection of claim 1 and entered new

grounds of rejection pursuant to our authority under 37 C.F.R. § 41.50(b).

The Request for Rehearing is denied.
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OPINION

First, Patent Owner argues that “the wider the possiblerange of air
impedances and the wider the possible range of antenna input impedances,
the less likely that any value in that range will match the air characteristic
impedance in the location wherethe apparatus is used.” (Req.Reh’g7.) In
particular, Patent Owner argues that “just because McCoy and Orr disclose
antennas with a broad range of static input impedances does not mean that it
would have been obviousto choose an input impedance to match the
specific species claimed here, namely the characteristic impedance of air”

(444

and “‘the relatively wide range of air impedances contemplated by the *385
Patent’ also makes it less likely that any antenna not designed to match the
characteristicimpedance of air will match that impedance.” (/d.)

Pages 10 and 11 of our Decision, which quote the Oral Hearing
Transcript mailed June 11, 2024 (“Tr.”), 1s reproduced below:

JUDGE JEFFERY: So, ifI’m at location A, we’ll just say the
environmental characteristics of location A, whatever it
happensto be, gives me a 100-ohm impedance. Andifl go
from 50 ohms or match 50 ohmsto 100 ohmsby way of my
coupler, then I've satisfied the claim?

MR. PRICE: Thatis correct, Your Honor.
Accordingly, Patent Owner previously admitted that a hypothetical example
proposed by Judge Jeffery, in which a coupler that matches a 50-ohm
transmitter to an environmental 100 ohms, satisfies the limitation “said
coupler matching the output impedance of the transmitter to the
characteristicimpedance of the air.” Thus, in view of Patent Owner’s
admission, the rationale in our Decision for rejecting claim 1 was not based

on matching “the wider . . . possible range of air impedances and the wider

2
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the possible range of antenna inputimpedances.” Instead, the rationale for
rejecting claim 1 was based upon a finding that “based on the disclosurein
the 385 patent. . . , air’s characteristic impedance can be . . . 100 to 200
ohms depending on where the coupler is operated” and both McCoy and Orr
disclose typical values for various antenna configurations of approximately
100 ohms. (Dec. 10-12.) Accordingly, Patent Owner has failed to “state
with particularity the points believed to have been misapprehended or
overlooked by the Board” asrequired by 37 C.F.R. §41.52. Moreover,
Patent Owner hasnot provided any persuasive evidence that the typical
impedance values for various antenna configurations of McCoy and Orr
would fall outside the range for “characteristic impedance of theair,” as
claimed.

Second, Patent Owner argues that

Federal Circuit precedent [Advanced Sofiware Design Corp. v.
Fiserv, Inc., 641 F.3d 1368, 1374 (Fed. Cir. 2011)] holds that
when a claim recites an environment in which the claimed
invention must be used, the environment is a necessary part of
theinvention. . . . Accordingly, theclaims require not only that
“those antennaimpedances will match the air’s characteristic
impedances at some location,” as the Board reasoned. They
require matching the air characteristic impedance at that
location.

(Req. Reh’g7.) However, Patent Owner’s arguments are not commensurate
in scope with claim 1, because claim 1 is for “[a] communications

apparatus,” not the environment or system surrounding that communications
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apparatus. Instead,the claimis silent as to the location with respect to
“characteristic impedance of the air.”!

Last, Patent Owner argues:

Nor does the Decision on Appeal establish that it would have
been obvious either (1) to operate proposed combinations in a
location wherethe air characteristic impedance happens to
match the antenna’s input impedance or (2) to design the
antennasuch that it matches the air characteristic impedance in
the location where the device is to be operated.

(Req. Reh’g. 8.)
Page 14 of our Decision, reproduced below, addresses the

combination of Lindenblad and McCoy or Orr:

I Although the issue of indefiniteness under 35 U.S.C. § 112(b) is not before
us, claim 1 may not adequately perform the function of notifying the public
of Patent Owner’sright to exclude, because the limitation “characteristic
impedance of the air” varies by location. See Solomonv. Kimberly-Clark
Corp.,216 F.3d 1372, 1379 (Fed. Cir. 2000). The Federal Circuit has
explained that “a claim is indefiniteif a skilled artisan cannot determine if an
accused product infringes or not,” including 1f “a given composition could
both infringe and not infringe simultaneously.” Star Sci., Inc. v. R.J.
Reynolds Tobacco Co.,537F.3d 1357,1372n.12 (Fed. Cir. 2008)
(discussing Geneva Pharms., Inc. v. GlaxoSmithKline PLC, 349 F.3d 1373,
1383—84 (Fed. Cir. 2003)). Here, during the oral hearing, PatentOwner
stated that “[t]he *385 patent uses theterm [1.e., ‘characteristic impedance of
the air’] torefer to a value that is changeable, depending on the location that
youarein” (Tr. 3); “there’sno. .. disclosure in the patent of having this
output impedance be a variable value that you could kind of tune on the fly”
(id. at 15); and instead “[t]he patent does talk about, you know, matching the
most common characteristicimpedance where it will be used” (id.). Thus,
although claim 1 is directed to an “apparatus,” the same accused apparatus
could simultaneously infringe claim 1 of the 385 patent based on one
geographical location, but not infringe based on another geographical
location with a different “characteristic impedance of air.”

4
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Therefore, in light of McCoy or Orr, providing a coupler
that matches the transmitter’s output impedance to the air’s
characteristicimpedance in Lindenblad would have been
obvious to ordinarily skilled artisans to, among otherthings,
match the transmitter’s output impedance to that of the antenna
to maximize power transfer and minimize reflections. That this
rationale applies regardless of the communication apparatus’
location and its associated air impedance—including those
locations wherethe air impedance matches that of the
antenna—underscores the obviousness of the claimed invention
in light of the prior art.

(Dec. 14 (emphasis added).) Contrary to Patent Owner’sarguments that
“[n]or does the Decision on Appeal establish that it would have been
obvious” to combine the appliedreferences (Req. Reh’g 8 (emphasis
added)), our Decision fully addressed this argument. As emphasized above,
we did not say that it cou/d have been obvious to combine the references as
Appellant contends; rather, we stated that it wou/d have been obviousto do
so for the reasons indicated, namely to (1) maximize power transfer, and

(2) minimize reflections.

Notably, thisrationale applies regardless of the communication
apparatus’ location as we indicated in our decision. (Dec. 14.) Thatis, our
obviousness rationale applies for a// locations, namely those locations where
the air impedance matches that of theantenna (e.g., due to environmental
factors at that location), and other locations where the air impedance does
not match the antenna’s impedance.

In either case, by using a coupler to match the impedance of the
transmitter (e.g., 50 ohms) to that of the antenna (e.g., 100 ohms), maximum
power is supplied from the transmitter to the antennaand radiated by the

antenna. Otherwise, ifthe impedances did not match, some power would be

5
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reflected back to the transmitter, thus reducing efficiency and even risking
damage to the transmitter. This fundamental engineering principle applies
regardless of the communication apparatus’ location and the air impedance
at that location.

We are, therefore, unpersuaded that we misapprehended or
overlooked these points in rendering our decision. Moreover, because
Patent Owner 1s reiterating arguments that were previously addressed, Patent
Owner has failed to “state with particularity the points believed to have been
misapprehended or overlooked by the Board™” as required by 37 C.F.R.
§41.52.

CONCLUSION
The Request for Rehearing has been considered and 1s denied.

Outcome of Decision on Rehearing:

indenblad,

McCoy
1 Lindenblad, Orr 1
Overall 1

Outcome

Final Outcome of Appeal after Rehearing:

1 102(a), | Lindenblad 1
(b). ()
1 103(a) | Lindenblad 1
6
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1 103(a) | Lindenblad, 1
McCoy
1 103(a) | Lindenblad, Orr 1
Overall 1 1
QOutcome
DENIED
PATENT OWNER:

KRAMER LEVIN NAFTALIS & FRANKEL LLP
1177 AVENUE OF THE AMERICAS
NEW YORK, NY 10036

THIRD PARTY REQUESTER:

COVINGTON & BURLING LLP
ONE CITYCENTER

850 TENTH STREET, NW
WASHINGTON, DC 20001-4956
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COUPLER FOR WIRELESS
COMMUNICATIONS

BACKGROUND OF THE INVENTION

The present invention relates generally to a coupler for
wireless communications, and more particularly to the use
of a novel air-core or dielectric core coupler as a matching
device to the characteristic impedance of the air for a
transmitter and receiver for wireless communications.

A well-known problem in wireless communications con-
cerns the effects of reflections of a transmitted signal off of
the walls of buildings, people, etc. on the transmitted signal
as in propagates through the air. These reflected signals
cause notches that come and go in the bandwidth where
communication takes place, thus degrading transmitted sig-
nals. Any such degradation of transmitted signals in wireless
communications are extremely costly because it will limit
the usage of bandwidth which will result in slower commu-
nication speeds and in certain areas the communication
devices will not work or will work poorly.

Most of the work to find solutions to the problems of
signal losses due to reflected signals has focused on digital
signal processing techniques such as Spread Spectrum and
CDMA. In Spread spectrum techniques, the bandwidth of a
transmitted signal is spread over a large range of bandwidth
to communicate the same information in several frequen-
cies. This way, notches in the communications bandwidth
will not stop communication to everywhere. The drawback
with this technology is that the need to use a wide bandwidth
and the interference that is generated from the transmitter
and from reflections can result in a complete inability to
communicate.

The CDMA technology uses a single carrier frequency
and is capable of detecting reflected signals in delayed time
sequence. In theory, this should work fine, but, in reality,
very fast sampling is required as well as the ability to detect
very weak signals. This means a very high price today for
effective communications. Also, due to non-real-time com-
munication detection, this technology is probably limited to
a couple of MBps transmission speed.

Moreover, regardless of the utility of techniques such as
CDMA, reflected signals will still cause notches in the
communications band of interest as a result of the basic
physics that limits thc antcnna as a matching deviee for
transmitters and receivers. The characteristic impedance
change in the air from walls and other objects reflects back
to the transmitter and receiver, which causes notches in the
communications bandwidth. The two impedances (air and
transmitter/receiver) need to be matched to each other to
avoid notches in the communications bandwidth.

‘There is thus a need for a coupler that is capable of
matching the impedance of the air with the impedance of a
wireless transmitter and receiver in order to eliminate
notches in the communications bandwidth.

SUMMARY OF THE INVENTION

Briefly stated, in a first embodiment, the present invention
is a communications apparatus for transmitting electric or
electromagnetic signals over air having a characteristic
impedance. The communications apparatus comprises:

a transmitter having an output impedance, the transmitter
for transmitting the clectric or clectromagnetic signals
at a preselected frequency; and

a coupler connected to the transmitter, the coupler com-
prising a transformer having a non-magnetic core, the
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transformer communicating the electric or electromag-
netic signals to the air, the coupler matching the output
impedance of the transmitter to the characteristic
impedance of the air.

In a second embodiment, the present invention is a
communications apparatus for receiving electric or electro-
magnctic signals from air having a characteristic impedance.
The communications apparatus comprises:

a receiver having an input impedance, the receiver for
receiving the electric or electromagnetic signals at a
preselected frequency; and

a coupler connected to the recciver, the coupler compris-
ing a transformer having a non-magnetic core, the
transformer receiving the electric or electromagnetic
signals from the air, the coupler matching the input
impedance of the receiver to the characteristic imped-
ance of the air.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing summary, as well as the following detailed
description of preferred embodiments of the invention, will
be better understood when read in comjunction with the
appended drawings. For the purpose of illustrating the
invention, there are shown in the drawings embodiments
that are presently preferred. It should be understood,
however, that the invention is not limited to the precise
arrangements and instrumentalities shown. In the drawings,
like numerals are used to indicate like elements throughout.
In the drawings:

FIG. 1 is a graphical illustration of the characteristic
impedance of the air-core coupler of the present invention;

FIG. 2 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according to a first
preferred embodiment of the present invention;

FIG. 3 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according to a sec-
ond preferred embodiment of the present invention;

I'IG. 4 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according to a third
preferred embodiment of the present invention;

FIG. 5 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according 1o a
fourth preferred embodiment of the present invention;

FIG. 6 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according to a fifth
preferred embodiment of the present invention; and

FIG. 7 is a combination schematic and block diagram of
an air-core wireless transmitter/receiver according to a sixth
preferred embodiment of the present invention.

DETAILED DESCRIPTION OF THE
INVENTION

My co-pending U.S. patent application Ser. No.
09/344,258 (“the 258 Application”), now U.S. Pat. No.
6,104,707, discloses a novel phase shift linear power, phone,
twisted pair, and coaxial line coupler for both transmission
and reception. The phase shift linear coupler comprises a
novel air-core or dielectric core transformer which can be
used for phone line, coaxial, LAN and power line commu-
nication through power line translormers. The phase shill
linear coupler further comprises an associated coupling
capacitor network in order to achieve resistive matching to
approximately the lowest known value of the line charac-
teristic impedance and to maximize stable signal transmis-
sion onto the line. This resonance effectively creates a band
pass filter

4.1.7.6
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at carrier frequency. The disclosure of the *258 Application
is incorporated herein by reference in its entirety.

The present invention uses the novel phase shift linear
coupler of the ‘258 Application to match the impedance of
the air with the impedance of a wireless transmitter and
receiver in order to eliminate notches in the communications
bandwidth.

The importance of the coupler of the present invention is
that it can remain a matching device to the characteristic
impedance of the air. As in the “258 Application, the coupler
of the present invention comprises an air-core or dielectric-
corc transformer and an optional coupling capacitor, Ceq.
Any impedance change on the primary winding of the
transformer does not reflect much to the secondary winding
of the transformer and vice versa. Therefore, the only
impedance that will be seen by the air is the primary
winding, either alone or resonated with the capacitor Ceq.
Such serial or parallel resonance will create a low
impedance, which will be close to 1 ohm. As the frequency
is increased, the impedance will increase also to approxi-
mately 100-200 ohm, depending on which impedance is the
best o match the air characteristic impedance, and how
much bandwidth is needed.

For example, I'IG. 1 shows the coupler characteristic
impedance to the air. If the air impedance is 100 ohm at F1
then 6 dB matching from the coupler will be from 50 ohm
(F4) to 200 ohm (F3), which will cover a wide bandwidth
from F3 to F4. By contrast, if the air characteristic imped-
ance is only 10 ohm, the 6 dB matching will be from 5 to 20
ohm, resulting in a smaller bandwidth. For this reason, there
is a wider bandwidth outside of homes and buildings than
inside, where the air characteristic impedance is smaller.
Lowering the coupler impedance can result in wider band-
width matching in low characteristic impedance (e.g., 10
ohm) air.

As discussed in the *258 Application, a significant advan-
tage of the coupler of the present invention is the phase
linearity achieved. The matching produced by the coupler of
the present invention can open up wide linear bandwidth
communication over air at rates of up to several Gbps.

As in the *258 Application, the coupler of the present
invention preferably has two coaxial solenoids or air-coils of
different diameter with primary and secondary inductances
L1 and .2 respectively. Both L1 and L2 are inductively and
capacitively coupled creating an air-core transformer.
Preferably, the air-gap is filled with resin, which reduces
inductive loading effects from the coupler secondary to the
primary by using the capacitance created in the air core
transformer. The size of the gap is selected to reduce
inductive loading effects from the coupler secondary to the
primary. A coupling capacitor, Ceq, is also preferably pro-
vided.

Inductive loading effects from the secondary to the pri-
mary of the air-core transformer are minimized at the
transmit/receive frequency. The effective transceiver input
impedance, as seen at the secondary (inside coil), can be
designed to be 55 OHM inductive. The effective air and
reflected devices input impedance, as seen at the primary
(outer coil), is equal to an impedance that is created by the
resonance of the coupling capacitor Ceq and the primary
inductance at a given frequency. Its value can be chosen to
optimally match the air characteristic impedance (Zo).

Referring now to the drawings, wherein like numeral
designate like or corresponding parts throughout each of the
several views, there is shown in FIG. 2 a first preferred
embodiment of an air-core transmitter/receiver 10 according
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to the present invention. The air-core trapsmitter/receiver 10
includes a wireless transmitter or receiver 12, an air-core
transformer 14, a tuning capacitor (Ceql) 16, and an antenna
18. Any wireless transmitter or receiver 12 can be used with
the present invention, for both mobile units and base sta-
tions.

The air-core transformer 14 has a novel, air coil structure
which functions as a respective inductively and capacitively
coupled air-core transformer for both transmission and
reception. The air-core transformer 14 is phase shift linear
and comprises a primary winding 20 and a smaller, coaxial
secondary winding 22. The primary winding 20 has a
winding diameter 2R which is greater than a diameter of the
secondary winding 2r. Accordingly, an air gap is created
between the primary winding 20 and the secondary winding
22. Of particular significance is the fact that both the primary
and secondary windings 20, 22 of the air-core transformer
14 can have about the same number of turns (designated by
N1=N2), and are thus at a 1:1 ratio. Accordingly the trans-
mitter or receiver 12 does not require a high transmission
voltage. Further Ceql 16 is set to resonate with the primary
winding 20 at the carrier frequency FA, thus creating a band
pass filter at the carrier frequency FA. This maximizes the
current at the carrier frequency I'A.

The transmitter or receiver is connected to the secondary
winding 22 of the air core transformer 14, which will match
approximately 50 OHM at the frequency of interest FA. The
primary winding 20 of the air-core transformer 14 is con-
nected in series with Ceql 16 and the antenna 18. The
primary winding is designed to match the most common
characteristic impedance of the air where the wireless
transmitter/receiver will be used. The primary winding 20 is
also preferably connccted to a ground 24. Although it is not
necessary to ground the primary winding 20, it is desirable
to do so, because the efficiency of the transmitter/receiver 12
will be increased.

Any antenna 18 may be used with the present invention,
although the antenna 18 is preferably designed to match the
air core transformer 14 and the desired transmission or
reception frequency FA.

For higher frequencies (e.g., 200 Mhz—500 GHz), the
structure of the air-core or dielectric core transformer differs
from that of the *258 Application. Such alternative trans-
former designs are also preferable for use in the present
invention with wireless transmitters/receivers where small
size is important—e.g., particularly in mobile units. The
coupler may no longer be two coaxial solenoids or air-coils
of different diameter wrapped with magnet wire, but instead
is much smaller and resembles a chip which is filled with
any type of plastic or non-conductive material, such as resin,
gluc material, ccramic or any other hard non-conductive
material (“chip material”). The coupler preferably comprises
very thin conductive plates separated by chip material. The
plates are preferably made from copper, but can also be
made from silver, gold, or any other conductive material,
whether it is active or passive. The plates can be any shape
(e.g., square, rectangular, round, etc.) but are preferably
circular. The size of such layered air-core transformers will
depend on the frequency of usage. For example, a 30 GHz
coupler primary diameter will be less then 1 millimeter, the
layer thickness will be less then about 0.1 millimeter, which
results in about a 0.3 nH inductance. Similarly, the thin
rectangular copper plate sizes will be around a couple of
millimeters long, 0.1 millimeters thick and the primary and
secondary inductors will be about 0.5 millimeters away from
each other, on top of each other. Consequently, such devices
will look like a very small capacitor. However, the present
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invention uses the end to end inductor values to resonate the
capacitor for matching the power line characteristic imped-
ance.

Alternatively, the plates can be formed directly in a chip
by deposition of metallic layers or through doping silicon.
Doped silicon is conductive when it is active—e.g., a DC
level of voltage turns on a transistor to make it an active
device. Thus, the plates when formed of doped silicon may
take the form of some type of active device such as a
transistor or a diode. Of course, it will be appreciated that
other designs of air-core or dielectric-core transformers can
be used without departing from the spirit or scope of the
present invention. For example, a piece of coax cable can be
used as an air-core transformer. The shield of the coax cable
is the primary of the transformer and the inside wire is the
secondary of the transformer. This coax type ol air-core
transformer can be used for very high frequency communi-
cations above 500 MHz. Similarly two copper or iron pipes
(or aluminum or copper foil) can be placed inside each other.
‘The outside pipe or toil is the primary of the air-core
transformer, and the inner pipe or foil is the secondary. This
design can also be used over 100 Mllz.

One of ordinary skill in the art will also appreciate that
other more simple integrated circuits can also be used to
create transformers for use in the coupler of the present
invention. Today’s integrated circuits using active transis-
tors can simulate and/or create an aircore transformer that
can have the necessary inductance and capacitance values to
work exactly as a regular air-core transformer.

Although the structure of the couplers as described above
differs from that disclosed in the °258 Application, the
function of the coupler is the same. The plates (or pipes or
foils) of the coupler arc inductively and capacitively coupled
creating an air-core or dielectric-core transformer. The cou-
pling of the primary and secondary of the transformer varies
with frequency, however. The primary and secondary are
coupled about equally magnetically and electrically (i.e.,
capacitively and inductively coupled) below 100 MHz of
frequency and more inductively coupled (magnetically) at
frequencies higher than 100 MHz. At frequencies on the
order of 100 GHz, the primary and secondary of the trans-
former will be mostly inductively coupled.

Turning to FIG. 3, a second preferred embodiment of the
air-core transmitter/receiver 10 according to the present
invention is shown. The sccond preferred embodiment is
identical to the first preferred embodiment except as
described below. As shown in FIG. 3, no antenna 18 is used
in this embodiment, but rather the serial tuning capacitor

(Ceql) 16 serves as the antenna. The serial tuning capacitor

(Ceql) 16 will resonate with the primary winding 20 of the
air-core transformer 14 at the communications frequency of
interest FA.

In a third preferred embodiment of the air-core
transmitter/receiver 10 of the present invention, which is
identical to the first preferred embodiment except as dis-
cussed below, a parallel tuning capacitor (Ceql) 16 is used
rather than a scrial tuning capacitor (Ceql) 16. As shown in
FIG. 4, the tuning capacitor (Ceql) 16 is connected in
parallel with the primary winding 20 of the air-core trans-
former 14. The primary winding 20 is also connected to the
antenna 18. The primary winding 20 resonates in parallel
with Ceql 16 at the frequency of interest FA.

Turning to FIG. 5, a fourth preferred embodiment of the
air-core transmitter/receiver 10 according to the present
invention is shown. The fourth preferred embodiment is
identical to the third preferred embodiment except as
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described below. As shown in FIG. 5, no antenna 18 is used
in this embodiment, but rather the parallel tuning capacitor
(Ceql) 16 serves as the antenna. The parallel tuning capaci-
tor (Ceql) 16 resonates with the primary winding 20 of the
air-core transformer 14 at the communications frequency of
interest FA.

In a fifth preferred embodiment of the air-core transmitter/
recciver 10 of the present invention, which is identical to the
first preferred embodiment except as discussed below, no
tuning capacitor (Ceql) 16 is used. As shown in FIG. 6, the
antenna 18 is connected directly to the primary winding 20
of the air-corc transformer 14. The primary winding 20
resonates at the frequency of interest FA.

Finally, turning to FIG. 7, a sixth preferred embodiment
of the air-core transmitter/receiver 10 according to the
present invention is shown. The sixth prelerred embodiment
is identical to the fifth preferred embodiment except as
described below. As shown in FIG. 7, no antenna 18 is used
in this embodiment, but rather the primary winding 20 of the
air-core transformer 14 serves as the antenna. The primary
winding 20 of the air-core transformer 14 resonates at the
communications frequency of interest FA.

It will be appreciated by those skilled in the art that
changes could be made to the embodiments described
above, without departing from the broad inventive concept
thereof. It is understood, therefore, that this invention is not
limited to the particular embodiment disclosed, but it is
intended to cover modifications within the spirit and scope
of the present invention.

What is claimed is:

1. A communications apparatus for transmitting electric or
electromagnetic signals over air, the air having a character-
istic impedance, the communications apparatus comprising:

a transmitter having an output impedance, said transmitter
for transmitting the electric or electromagnetic signals
at a preselected frequency; and

a coupler connecled o the transmitter, said coupler com-
prising a transformer having a non-magnetic core, said
transformer communicating the electric or electromag-
netic signals to the air, said coupler matching the output
impedance of the transmitter to the characteristic
impedance of the air.

2. The communications apparatus of claim 1 wherein the

transformer is an air-core transformer.

3. The communications apparatus of claim 2 wherein the
transformer compriscs:

a primary coil having a first diameter;

a secondary coil having a second smaller diameter, said
second coil extending coaxially within the primary coil
such that an air gap is created between the primary coil
and the secondary coil;

wherein the primary coil is matched to the characteristic
impedance of the air at a preselected bandwidth.

4. The communications apparatus of claim 3 wherein the
transformer further comprises a capacitor connected in
series with the primary coil, wherein the primary coil and the
capacitor are matched to the characteristic impedance of the
air at the preselected bandwidth.

5. The communications apparatus of claim 4 further
comprising an antenna attached to the capacitor.

6. The communications apparatus of claim 3 wherein the
transformer further comprises a capacitor connected in par-
allel with the primary coil, wherein the primary coil and the
capacitor are matched to the characteristic impedance of the
air at the preselected bandwidth.

7. The communications apparatus of claim 6 further
comprising an antenna attached to the primary coil.
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8. The communications apparatus of claim 1 wherein the
transformer is a dielectric-core transformer.

9. The communications apparatus of claim 8 wherein the
core of the transformer is filled with a resin material.

10. The communications apparatus of claim 1 wherein the
transformer is a solid-state transformer.

11. The communications apparatus of claim 1 whercin the
transformer comprises:

a first conductive plate;

a second conductive plate placed underneath and spaced

apart from the first conductive plate;

wherein the first conductive plate is matched to the

characteristic impedance of the air at a preselected
bandwidth.

12. The communications apparatus of claim 11 wherein
the transformer further comprises a capacitor connected in
series with the first conductive plate, wherein the first
conductive plate and the capacitor are matched to the
characteristic impedance of the air at the preselected band-
width.

13. The communications apparatus of claim 12 further
comprising an antenna attached to the capacitor.

14. The communications apparatus of claim 11 wherein
the transformer further comprises a capacitor connected in
parallel with the first conductive plate, wherein the first
conductive plate and the capacitor are matched to the
characteristic impedance of the air at the preselected band-
width.

15. The communications apparatus of claim 14 further
comprising an antenna attached to the first conductive plate.

16. The communications apparatus of claim 11 wherein
the first conductive plate and the second conductive plate are
scparated by chip material.

17. The communications apparatus of claim 11 wherein
the first conductive plate and the second conductive plate are
circular in shape.

18. The communications apparatus of claim 11 wherein
the first conductive plate and the second conductive plate are
formed directly in a chip by deposition of metallic layers
onto the chip.

19. The communications apparatus of claim 11 wherein
the first conductive plate and the second conductive plate are
formed from doped silicon.

20. The communications apparatus of claim 1 wherein the
transformer comprises:

a first metal pipe having a first diameter;

a second metal pipe having a second smaller diameter,
said second pipe extending coaxially within the [irst

pipe such that an air gap is created between the first s

pipe and the second pipe;

wherein the first pipe is matched to the characteristic

impedance of the air at a preselected bandwidth.

21. The communications apparatus of claim 20 wherein
the transformer further comprises a capacitor connected in
series with the first pipe, wherein the first pipe and the
capacitor are matched to the characteristic impedance of the
air at the preselected bandwidth.

22. The communications apparatus of claim 21 further
comprising an antenna attached to the capacitor.

23. The communications apparatus ol claim 20 wherein
the transformer further comprises a capacitor connected in
parallel with the first pipe, wherein the first pipe and the
capacitor are matched to the characteristic impedance of the
air at the preselected bandwidth.

24. The communications apparatus of claim 23 further
comprising an antenna attached to the first pipe.
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25. The communications apparatus of claim 1 further
comprising an antenna attached to the coupler.

26. A communications apparatus for receiving electric or
electromagnetic signals from air, the air having a character-
istic impedance, the communications apparatus comprising:

a receiver having an input impedance, said receiver for
receiving the electric or electromagnetic signals at a
preselected frequency; and

a coupler connected to the receiver, said coupler com-
prising a transformer having a non-magnetic core, said
transformer receiving the electric or electromagnetic
signals [rom the air, said coupler matching the input
impedance of the receiver to the characteristic imped-
ance of the air.

27. The communications apparatus of claim 26 wherein

the transformer is an air-core transformer.

28. 'The communications apparatus of claim 27 wherein
the transformer comprises:

a primary coil having a [irst diameter;

a secondary coil having a second smaller diameter, said
second coil extending coaxially within the primary coil
such that an air gap is created between the primary coil
and the secondary coil;

wherein the primary coil is matched to the characteristic
impedance of the air at a preselected bandwidth.

29. The communications apparatus of claim 28 wherein
the transformer further comprises a capacitor connected in
series with the primary coil, wherein the primary coil and the
capacitor are matched to the characteristic impedance of the
air at the preselected bandwidth.

30. The communications apparatus of claim 29 further
comprising an antenna attached to the capacitor.

31. The communications apparatus of claim 28 wherein
the transformer further comprises a capacitor connected in
parallel with the primary coil, wherein the primary coil and
the capacitor are matched to the characteristic impedance of
the air at the preselected bandwidth.

32. The communications apparatus of claim 31 further
comprising an antenna attached to the primary coil.

33. The communications apparatus of claim 26 wherein
the transformer is a dielectric-core transformer.

34. The communications apparatus of claim 33 wherein
the core of the transformer is filled with a resin material.

35. The communications apparatus of claim 26 wherein
the transformer is a solid-state transformer.

36. The communications apparatus of claim 26 whercin
the transformer comprises:

a first conductive plate;

a second conductive plate placed underneath and spaced

apart from the first conductive plate;

wherein the first conductive plate is matched to the
characteristic impedance of the air at a preselected
bandwidth.

37. The communications apparatus of claim 36 wherein
the transformer further comprises a capacitor connected in
series with the first conductive plate, wherein the first
conductive plate and the capacitor are matched to the
characteristic impedance of the air at the preselected band-
width.

38. The communications apparatus of claim 37 further
comprising an antenna attached to the capacitor.

39. The communications apparatus of claim 36 wherein
the transformer further comprises a capacitor connected in
parallel with the first conductive plate, wherein the first
5 conductive plate and the capacitor are matched to the

characteristic impedance of the air at the preselected band-

width.
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40. The communications apparatus of claim 39 further
comprising an antenna attached to the first conductive plate.

41. The communications apparatus of claim 36 wherein
the first conductive plate and the second conductive plate are
separated by chip material.

42. The communications apparatus of claim 36 wherein
the first conductive plate and the sccond conductive plate arc
circular in shape.

43. The communications apparatus of claim 36 wherein
the first conductive plate and the second conductive plate are
formed directly in a chip by deposition of metallic layers
onto the chip.

44. The communications apparatus of claim 36 wherein
the first conductive plate and the second conductive plate are
formed from doped silicon.

45. The communications apparatus of claim 26 wherein
the transformer comprises:

a first metal pipe having a first diameter;
a second metal pipe having a second smaller diameter,

said second pipe extending coaxially within the first 2

pipe such that an air gap is crcated between the first
pipe and the second pipe;
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wherein the first pipe is matched to the characteristic

impedance of the air at a preselected bandwidth.

46. The communications apparatus of claim 45 wherein
the transformer further comprises a capacitor connected in
series with the first pipe, wherein the first pipe and the
capacitor are matched to the characteristic impedance of the
air at the presclected bandwidth.

47. The communications apparatus of claim 46 further

10 comprising an antenna attached to the capacitor.

48. The communications apparatus of claim 45 wherein
the transformer further comprises a capacitor connected in
parallel with the first pipe, wherein the first pipe and the

5 capacitor are matched to the characteristic impedance of the

air at the preselected bandwidth.

49. The communications apparatus of claim 48 further
comprising an antenna attached to the first pipe.

50. The communications apparatus of claim 26 further
comprising an antenna attached to the coupler.
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