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Claim Construction - “power efficiency”

Claim 1: Proposed Construction:

1. A power supply comprising:

a switching device configured to down-convert an input ‘ . . ’
voltage and pass the down-converted input voltage to an * PO-"ratio of output power to input power
output voltage node; and

an aperture generator and control module configured to
control the switching device, wherein, in response to a

power efficiency of the power supply exceeding a pre-| ® Petitioner — “the output power of the power
determined threshold, the aperture generator and control

. ”
module deactivates the switching device and passes the supply compared to its input power
input voltage to the output voltage node.

Ex. 1001, Claim 1: Pet., 12; POR, 13. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 3
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Petitioner’s Construction is “Vague” and

Subject to “Multiple Definitions”

Dr. Larson:

Ex. 2003, 12:22-13:11; Sur-reply, 1-2.

Q Can you give me an example of what you

mean by comparison between output power and input
power?

A Oh, it might be -- well, you know, I'm
measuring the output power, measuring the input
power, and then, you know, looking at the
difference. Could be dividing the output power by
the input power.

Could just be, you know,

measuring their relative values. So it's a

rather -- "compared" is rather wvague in that
——
context. Not vague, but it can be -- have

multiple definitions.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Specification Consistently Describes “Power Efficiency” in

Terms of Ratio or Percentage

Specification:

To highlight this problem, consider, for example, a sce-
nario where the battery voltage (power supply input voltage,
VIN) 1s 3.6 V and the output voltage (power supply output
voltage, V 5.,7) 1s 3.16 V, and where the power supply drives
a power amplifier that is 50% efficient generating a +30 dBm
output power. Accordingly, the power supply current will be
approximately 633 mA. From plot 102 of FIG. 1, this results
in a power supply efficiency of approximately 94%. which is
4% less than the gptimum 98% achievable with a power
supply current of approximately 190 mA.

At lower output voltages (V7). as illustrated in plot 104
for example, the problem becomes more pronounced, and the
power supply efficiency approaches approximately 80% at
633 mA, which 1s 18% less efficient than when the power
supply is operating in its optimum voltage and current range.

The effect on system efficiency i1s significant. For example,
when the power amplifier 1s operating at 30% efficiency and
the power supply i1s operating at 94% efficiency, the system
efficiency 1s 0.5x0.94-0.47 or 47%. Similarly, when the
power dmplmu 1s operating at S50% efficiency and the power
supply 1s operating at 80% dency, the system efficiency 1s

0.5x0.8=0.4 or 40%.

Ex. 1001, 4:35-56; Sur-reply, 1-2. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 5
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Specification Consistently Describes “Power Efficiency” in

Terms of Ratio or Percentage

Dr. Larson:

Q y ec if the 'S patent anywhere Q But the '593 patent doesn't express power
- "esses we efficiency in any form other ha e . :
ot power ef ency im any form other than efficiency in any other way other than in the form
percentages .
of percentages. Right?
A Let me review the patent. 1
A You know, it talks about, you know,
Well, I think that the, you know -- you
output power exceeds or falls below a certain
know, the patent talks about efficiency in terms
threshold. But numerical quantification of
f percentages, for sure

efficiency is always done in terms of percentages,

But

as far as I can tell.

efficiency is a typical way of expressing

efficient -- sorry, percentages are a typical

4t Aanr FAYy SNVra
! % en vV )Y 3 re

~ sarntt fyrin af
OL CZW.A‘QI‘.AAAE/L..C_T erriciency, IO SsSure

Ex. 2003, 33:3-34:11; Sur-reply, 1-2. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 6
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Claim Construction - “power efficiency of the power supply

exceeding a predetermined threshold”

Proposed Construction:

* PO-“determining the power efficiency characteristics of the power
supply and setting a threshold based on that determination”

* Petitioner-“encompass indirect measurements of power efficiency
such as output current or voltage”

Pet., 12-13; POR, 14-15. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 7
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Petitioner’s Construction is Paradoxical

Petitioner’s Proposed Construction:
* “power efficiency” —“the output power of the power supply
compared to its input power”

* Output Power Pyt =(Vourl Xl out

* Input Power Pn =IVinl XN

POR, 14-15; Sur-reply, 2-3;
Ex. 2001, 1169-70.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 8

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Petitioner’s Construction is Paradoxical

Dr. Larson: Power cannot be determined based solely on voltage

Ex. 2003, 19:8-18; Sur-reply, 2-3.

Q If you only know the voltage and you
don't know the current nor the resistance, can you

calculate power based on voltage alone?

A Well, it's hard for me to imagine a case
where all you know is voltage and you don't know
anything about impedance. But in -- I guess in
such a case if you only knew voltage and you knew
nothing else about the circuit, then power would
be undetermined in that case. However, in most

practical cases that's not the case.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Petitioner’s Construction is Paradoxical

Dr. Larson: Measurement of output power “by itself” is NOT a comparison of output to

input power

Ex. 2003, 15:14-16:19; Sur-reply, 2-3.

Q Okay.

defined it,

But in the context in which you

is looking at output power alone a

comparison between output power and input power?

MR. DAY: Object to form.
A Is looking at the output power by itself
a comparison? Well, that's just a single

measurement.

power,

input power.

about

and then that

You make a measurement of the output
something about the

tells you

And then that tells you something

the efficiency.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Petitioner’s Construction is Paradoxical

Dr. Larson: “Step[s]” must be taken to “infer,” “calculate,” or “estimate” both output and

H A Well, I would say that if your -- if your
input power '
goal is to -- you know, I guess you're kind of
focusing on the word "compare" here. And I would

say that, you know, output power, measuring output
power allows you to infer the input power. And
then you can make a comparison between those two,
and that will tell you something about the
efficiency. So the measurement by itself isn't a
comparison, but then, you know, if you take that

next step and infer the input power, then you can

measure the efficiency, or construe the efficiency

or calculate the efficiency or estimate the

efficiency perhaps is best.

Ex. 2003, 15:14-16:19; Sur-reply, 2-3. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Specification Supports PO’s Construction

Figure 1: Determine Power Efficiency Characteristics
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Specification Supports PO’s Construction

Figure 2: Determine Power Control Range and Optimal Power Level
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Specification Supports PO’s Construction

Figure 3: Determine Corresponding Power Supply Output Voltage and Current

.00 wuso

Ex. 1001, Fig. 3; POR, 15-19; Sur-reply, 3-8. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 14
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Specification Supports PO’s Construction

Figure 6: Determine Power Efficiency Threshold
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Specification Supports PO’s Construction

Threshold for Activating Bypass Switch Depends on Figures 1, 2, and 3
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Ex. 1001, Figs. 1, 3; POR, 15-19; Sur-reply, 3-8.
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Petitioner’s Construction Reads Out “Power Efficiency”

Third, 1t 1s urelevant whether the bypass function “involve[s] power
efficiency determinations” (POR 31) because the claims do not require a
determination. only activating the bypass function when power efficiency exceeds
a threshold. EX1031, 949. It 1s urelevant whether Hau’s voltage threshold for
activating the bypass switch 1s activated based on the performance requirements of

a DC-DC buck converter because the independent claims say nothing about the

purpose of the bypass function. 7d., 50.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 17
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ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Petitioner’s Construction Reads Out “Power Efficiency”

All that

matters is that such a function is activated “in response to a power efficiency of the

power supply exceeding a predetermined threshold.” which mm Hau (as in the

preferred 593 embodiments) is identified by voltage. EX1031. §51.

Claims 1,9,15: ... in response to a-pewer-efficieney-of the power

supply exceeding a predetermined voltage or current
threshold, ... deactivat[es/ing] the switching device
and pass[es/ing] the input voltage to the output

voltage node.
DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 18
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Petitioner Has Not
Established
Any Ground of
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Hau in View of Yoshida
(Ground 1A)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 20
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All Claims: Hau Does Not Disclose “Power Efficiency ...

Exceeding a Predetermined Threshold”

Independent Claim 1:

1. A power supply comprising:

a switching device configured to down-convert an input
voltage and pass the down-converted input voltage to an
output voltage node; and

an aperture generator and control module configured to
control the switching device, wherein, in response to a
power efficiency of the power supply exceeding a pre-
determined threshold, the aperture generator and control
module deactivates the switching device and passes the

input voltage to the output voltage node.
Ex. 1001, Claim 1. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 21
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All Claims: Hau Does Not Disclose “Power Efficiency ...

Exceeding a Predetermined Threshold”

Petition: Hau’s Pdet signal is an indicator of “power efficiency”

Hau teaches that the strength of the signal Pdet. the power output of the
amplifier PA1, and the supply voltage Vcc2 are all proportional. EX1007, 6:22-
44; EX1003, 99122-123. Therefore, Pdet 1s an indicator of the power output by the
DC-DC buck regulator at Vcc2. Because input power 1s supplied to the DC-DC
buck regulator from a fixed voltage, Pdet is also an indicator of the power
efficiency of the DC-DC buck regulator because higher power indicated at Pdet

indicates greater efficiency relative to the fixed input power. EX1003, §123.

Pet., 28-29. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 22
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Hau’s Pdet is generated based on RF signal

POWER
MANAGEMENT UNIT
DC-DC/BY PASS

FIG. 1

Ex. 1007, Fig. 1; POR, 29; Sur-reply, 9-10. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 23
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Hau’s Pdet is generated based on RF signal

110. First, Dr. Larson mixes RF power and supply power. Hau’s Pdet is

Dr. Ricketts:

generated based on Vin, which “is an RF signal sensed from the output of the first

power amplifier PA1 that is input to the power detector 4.” Hau, 4:16-17. Based
on Vin (an RF signal), “[t]he power detector 4 outputs a DC voltage Pdet to a DC
to DC converter in the power management unit 2.” Hau, 4:18-21. Thus, Pdet is
generated based on, and is an indicator of, an RF AC signal (Vin), which has no
direct relation to the power efficiency of the DC power supply. RF power (upon
which Pdet is based) cannot be an indicator of power efficiency of the power

supply because they are separate circuits relating to distinct quantities (AC and

DC, respectively).

Ex. 2001, 91110; POR, 29; Sur-reply, 9-10. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 24
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Hau’s Pdet is generated based on RF signal

Dr. Larson:

Q So under your construction of the phrase
"power efficiency," are you comparing output power

to input power by looking at only output power?

A Yeah. Well, I mean, no, as I said

before, you know, there are lots of different ways
you could do it. And you could, actually, you
know, look at the input power of a power
amplifier. And by "input power"™ I think I mean

like the DC input power, not the RF input power.

Ex. 2003, 14:18-15:13; Sur-reply, 9-10. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

25

ParkerVision Exhibit 2004

MediaTek v. ParkerVision - IPR2025-00030



Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Relationship between Pdet and Vecc2 does not establish Pdet as an indicator of efficiency

Ve x_lec:

Power Ef ficiency =
17 Y Vearr X Iparr
3 4y Ibatt —— DOWER
Vbatt MANAGEMENT UNIT -2
Br’ - DC-DC/BY PASS
FIG. 1
Ex. 1007, Fig. 1; POR, 29-31; Sur-reply, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 26

10-12; Ex. 2001, 1111.
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Relationship between Pdet and Vecc2 does not establish Pdet as an indicator of efficiency

Power Ef ficiency =>><< IICCZ
@ BATT

POWER
MANAGEMENT UNIT
DC-DC/BY PASS

FIG. 1

Ex. 1007, Fig. 1; POR, 29-31; Sur-reply, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 27
10-12; Ex. 2001, 9111.
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Relationship between Pdet and Vecc2 does not establish Pdet as an indicator of efficiency

x (ecp) ?
Power Ef ficiency =’;

POWER
MANAGEMENT UNIT
DC-DC/BY PASS

FIG. 1

Ex. 1007, Fig. 1; POR, 29-31; Sur-reply, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 28
10-12; Ex. 2001, 9111.
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

The ’593 patent’s voltage threshold is set based on power efficiency characteristics
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Pdet s set for “compliance” with the power supply’s operating range

Hau:

Ex. 1007, 5:39-51; POR, 31-
33; Sur-reply, 11-12.

There is a DC to DC converter 70, in this example a “buck™
converter, whose design 1s known to those 1n the art. The DC
to DC converter is designed to power by the +3.4V battery and
provide an output bias voltage, here Vcc2, that goes to both
PA1 and PA2. In this example the Vecc2 ranges from a low of
about 0.5V to about +3.0V. The +3.0V is the maximum volt-

age output of the typical DC to DC buck converter due to its
compliance with the +3.4V input. At that point, a bypass
switch is activated and through this switch virtually the full
+3.4V is applied to the PA’s. There 1s a bypass controller 74
that activates the bypass switch 72 when the Pdet reaches a
given DC voltage set point that corresponds to a Vec2 from
the DC to DC converter of about +3.0V.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Pdet s set for “compliance” with the power supply’s operating range

Dr. Ricketts: A POSITA would have recognized that Hau’s DC-DC convertor would
not operate properly if the input-output voltage differential is less than 0.4V. Hau,
5:39-51. As Hau explained in connection with the embodiment shown in Figure 6,
an exemplary DC to DC buck converter powered by a 3.4V battery has an
operating voltage range of about 0.5V to 3.0V. Hau, 5:39-51. Hau teaches that a

bypass switch should be activated when the exemplary DC to DC buck converter

reaches its maximum voltage output of 3.0V:

Ex. 2001, 91114; POR, 31-33;
Sur-reply, 11-12.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 31
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Hau’s Pdet Signal is NOT an Indicator of “Power Efficiency”

Power efficiency is not “ascertainable” from Hau’s Figure 5
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400.0 i'c B 3-4" Iba POWER
= | batt 9
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FIG. 1
Ex. 1007, Fig. 5; Reply, 10-11; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 32
Sur-reply, 11-12.

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Claim 2: Hau Does Not Disclose “Deactivate the Switching

Device Based on a Load Current at the Output Voltage Node”

Claim 2:

2. The power supply of claim 1, wherein the aperture gen-
erator and control module 1s configured to deactivate the

switching device based on a load current at the output voltage
node.

Ex. 1001, Claim 2. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 33
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Hau Teaches Away from Using Current Measurement to

Control the Power Supply

U.S.Pat. No. 6,081,161 ("’161)to F. L. Dacus etal. and U.S.
Pat. No. 6,646,511 (’511) to J. C. Canyon et al. provide other
solutions. Both of these patents teach monitoring the output
power of the power amplifier through_the current in the volt-
age bias line to the power amplifier. The detected current sets
the optimized bias voltage for the power amplifier. However,
the coupling loss (typically through a resistor or a current
mirror) in the bias line would cause voltage drop especially
under high current operation, reducing the bias voltage avail-
able to the power amplifier and resulting in performance
degradation.

Ex. 1007, 2:1-24; POR, 34-35; Sur-reply, 13.

Another limitation of prior art power amplifiers (’511) is
their use of external look up tables that are part of complex
feedback loops for adjusting the power amplifier supply volt-
age. Such control schemes require additional calibration pro-
cedures and the operation is not adaptive within the power
amplifier.

Another limitation of prior art power amplifiers (C161) 1s
their dynamic control of the DC bias current through the gate
node of the power amplifiers. As known to those skilled in the
art, this technique is ineffective in reducing current consump-
tion of the power amplifiers over ditferent output power level
as compared to reducing the collector or drain bias supply
voltage of the power amplifier.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE
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Hau Teaches Away from Using Current Measurement to

Control the Power Supply

As implemented herein the voltage, Vin, from the first stage ) Thus, the linear relationship
ofthe power amplifier to the power detector 4 is used to adjust | |between Pdet and Vce2 is achieved, and the optimum output
linearly the optimum supply voltage, Vee2. that supplies cur- | |power of the power amplifier is controlled by Vee2 accord-
rent and optimizes the output power of the power amplifier. [ |ingly. With this linear output relationship, the detector DC
The output power of the poweramplifier is proportional to the | |output voltage, Pdet, can control the DC to DC converter
square of the voltage Vin. The power detector 4 outputs an DC | |output directly, and eliminates the need of any look-up-table
voltage, Pdet, which is proportional to the voltage Vin. The | |or complicated controller circuits used in the prior art. In
DC to DC converter outputs a supply voltage Vec2, which is | |addition, the prior art related the output current to the output

linearly related to the voltage Vin. power from the (I)(V)=power relationship, whereas the
present invention relies on the (Vcc2)?*/R=power relation-
ship.
Ex. 1007, 6:22-44; POR, 35; Sur-reply, 13.  DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 35
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Claim 2: Hau Does Not Disclose “Deactivate the Switching

Device Based on a Load Current at the Output Voltage Node”

Basing Pdet on current measurement destroys the linear
relationship between Vin, Pdet, and Vcc2

3 t?\t,t Ibatt = POWER 2
gl 1 MANAGEMENT UNIT
8r’:- DC-DC/BY PASS

DETECTOR
RFin RFout
10 ¥ 6 6 12
FIG. 1
Ex. 1007, Fig. 1; POR, 36-37; Sur-reply, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 36

13; Ex. 2001, 99 128-33.
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Claims 5 and 11: Hau Does Not Disclose “Output Current at a

Maximum Power Efficiency Associated with” Output Voltage

Claims 5 and 11:

5. The power supply of claim 1, wherein the aperture gen-
erator and control module 1s configured to provide an output
current at a maximum power efficiency associated with the
down-converted iput voltage.

11. The method of claim 9, further comprising;:
providing an output current at a maximum power efficiency
associated with the down-converted voltage.

Ex. 1001, Claims 5, 11. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 37
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Petitioner:
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Ex. 1007, Fig. 1; POR, 37-40; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 38
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Ex. 1007, Fig. 4; Ex. 1001, Fig. 1; POR, 37-40;
Reply, 13; Sur-reply, 14-16.

4.0 Efficiency vs. Output Current
S (Vour = 1.3V)
3.0 ;IE 100 S —
B { I Vin= 2.7V
_ PO
E 2.0 —— OPTIMUM Vec2 08—l Vi = 3.6V
3 10 E ol ol A pia
0.0 Fﬂ S 90% / ;3‘,{;’ ¥ 7 Vin = 5.5V
' - § Pl T N
0 5 10 15 2 25 30 N B/l W~ >
&) i —id vad
Pout (dBm) 2 w/ // | =
i astdalal B B
é.~-. f. . __.?,.... § — D ou
FIG. 4 i |
75‘._ {'L' ey ..sl. ‘] ........... W TP ———
| | f
70’ .
0 200 400 600 800
OUTPUT CURRENT (mA)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Claims 6-8, 12-14: Hau Does Not Disclose “Comparing the

Down-Converted Voltage to a Threshold Voltage”

Claims 6 and 12:

6. The power supply of claim 1, wherein the aperture gen-
erator and control module is configured to deactivate the
switching device and pass the input voltage to the output
voltage node based on a comparison of the down-converted
input voltage to a threshold voltage.

12. The method of claim 9, wherein the de-activating com-
prises deactivating the switching device and passing the input
voltage to the output voltage node comprises comparing the
down-converted voltage to a threshold voltage.

Ex. 1001, Claims 6, 12. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 40
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Hau in View of Yoshida and Sahu
(Ground 1B)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 42
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No Motivation to Combine Sahu with Hau and Yoshida

Petition:

“[A] POSITA would have considered Sahu’s teaching that the
performance of the power supply should be optimized based on

the most probable power output levels at which the device is likely
to be operated ... as instructive for optimizing the performance of

a power supply taught by Hau (as modified by Yoshida).”

Pet., 43-45. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 43

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



No Motivation to Combine Sahu with Hau and Yoshida

Sahu teaches:
* Power supply (PA) operates mostly at 15-20 dB back-off for CDMA systems

* “Weighted average efficiency” can be calculated to evaluate PA efficiency

* Dynamic PA is more efficient than fixed PA at back-off

Sahu does NOT teach:

* How to Improve “weighted average efficiency” other than using a dynamic PA
(like those in Hau and Yoshida)

POR, 42-45; Sur-reply, 18-19. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 44
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No Motivation to Combine Sahu with Hau and Yoshida

Sahu: Power supply (PA) operates mostly at 15-20 dB back-off for CDMA systems

The transmitted power usage prob-

ability density for CDMA applications [2] for rural and urban
areas shown in Fig. 1 illustrates that the PA operates mostly at
15-20-dB backoff from the peak power. Consequently, an am-
plifier designed for a maximum output power of 27 dBm ex-
hibits very low efficiency at 5-dBm output power, which cor-
respond to 22-dB backoff, thereby wasting battery energy.

35
3 '—o—Urban
25 A—O—Suburban'
£
2 2
o
215
e
o 1
05
0 ! e
-50 -40 -30 -20 -10 0 10 20 30
OQutput power (dBm)

Ex. 1009, Fig. 1, 113;POR, 42-45;

Sur-reply, 18-19.
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No Motivation to Combine Sahu with Hau and Yoshida

Sahu: “Weighted average efficiency” can be calculated to evaluate PA efficiency

Although the peak dc-to-RF efficiency of the PA occurs at the | ([11y4
peak output power, the PA itself rarely operates at that power !f!’xu-_k.tlx.=xuzx Prp ol Privcco P pr- et
level (Fig. 1). Therefore, it is extremely important to calculate = — I,RJ‘,_”;:'_’“M ———————— —
the average efficiency when considering the optimum PA con- Jo = Psuppry nl PRE out )PUPRF _out JAPRF _ous
figuration. The weighted average efficiency of the PA is defined (1)
as the ratio of average RF output power (PR _sut_avs ) and av-
erage input supply power ( PsyppLy_in_ave )» and is given by [2]

where PRy _out, P(PRF_out)> and PsuppLy _in(£RF _out ) are RF
output power, the probability of operating at RF output power
and the supply power required at [z .. respectively. This
quantity is the measure of the effectiveness of the PA to convert
the battery-stored energy into transmitted energy at the antenna

2.

Ex. 1009, 113; POR, 42-45; Sur-reply, 18-19.  pEMONSTRATIVE EXHIBIT - NOT EVIDENCE 46
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No Motivation to Combine Sahu with Hau and Yoshida

Sahu: Dynamic PA is more efficient than fixed PA at back-off

30.0 0.25
. | .
—o— Dynamic-supply | o— Dynamic-supply
250 | | —O—Fixed-supply | —0— Fixed-supply
3 0.20
.20.0 2 > Increased efficiency at
< Increaseq efficiency of the Q Rk ol tiaaclatos toa
~ dynamic-supply PA at o 0.15 s 2
> hack:olf o larger weighted efficiency
€15.0 &
2 ')
g 2 010
10.0 .g,
g
50 0.05
0.0 0.00 =
-50 -30 -10 10 30
Output power (dBm) Output power (dBm)
Ex. 1009, Fig. 8; POR, 42-45; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 47
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No Motivation to Combine Sahu with Hau and Yoshida

Sahu does NOT teach: How to Improve “weighted average efficiency” other than
using a dynamic PA (like those in Hau and Yoshida)

Dr. Ricketts: 159. Notably, Sahu does not teach how to improve a system’s weighted

efficiency other than using a dynamic-supply system like that described in Sahu.
According to Sahu, such dynamic-supply systems have improved weighted
efficiency because they are more efficient at backoff power, which is where PA

mostly operates in a CDMA system. Sahu, 113, 118-19. Sahu offers no other

teaching to improve performance based on specific transmission standard.

Ex. 2001, 111 159-60; POR, 42-45; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 48
Sur-reply, 18-19.
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No Motivation to Combine Sahu with Hau and Yoshida

Hau/Yoshida already uses a dynamic PA with improved efficiency at back-off

Sahu: Hau:
Power DC-DC o .  POWER
converter = MANAGEMENT UNIT |2
Detector T DC-DC/BY PASS
RF = Veet
i T l output e DETECTOR
OpansplemsBiobn] RF PA
B _.I O RFin I é\ RFout
(b) 10 + 6 6 12

Ex. 1009, Fig. 3(b); Ex. 1007, Fig.
1; Ex. 2001, 9 162; POR, 45-46; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 49

Sur-reply, 18-19.
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No Motivation to Combine Sahu with Hau and Yoshida

Hau teaches away from aspects of Sahu

Sahu: Hau:
Voo Another limitation of prior art power amplifiers ("161) 1s
—— M, rl_'_{ their.dynamic control of the DC bias current through the gate
supply node of' the power amplifiers. As known to those skilled in the

ToPAGate| | grt, this technique is ineffective in reducing current consump-
tion of the power amplifiers over different output power level
as compared to reducing the collector or drain bias supply
voltage of the power amplifier.

Fig. 5. Dynamic gate bias gencration circuit.

Ex. 1009, Fig. 5; Ex. 1007, 2:18-
24; Ex. 2001, 1 165; POR, 46-48;

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 50
Sur-reply, 18-19.
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No Motivation to Combine Sahu with Hau and Yoshida

POSITA would not have equated Sahu’s fixed PA system with Hau’s bypass pathway
Dr. Ricketts: Dr. Larson:

175. To begin, a POSITA would have recognized that Figure 8(a) of Sahu Q You mentioned a couple of times, with

relates to specific devices that were tested. A POSITA also would have recognized | [F€SPect to the figures of Sahu that we just looked

: B - < . . at, that a bypass switch could be included in the
that Sahu’s implementation of a “dynamic-supply” is different from the ’ YP ol " . o l

oo 2 2 : . . DC-to-DC converter. Just so we're clear, Sahu
Hau/Yoshida device and includes undesirable components according to Hau. See 1

. Ty . - doesn't mention a bypass switch at all. Right?
discussion in Section X.B.1. Further, a POSITA would not have analogized Sahu’s
A I think as I -- as I stated previously, I

fixed-supply system with Hau’s bypass pathway without the benefit of hindsight.

mean it could be in there, but I don't -- I don't
Sahu compared the weighted efficiency of its proposed dynamic-supply system

believe that it's mentioned in the paper.
with that of a fixed-supply system to demonstrate the merit of its own system,
which does not include a bypass switch like that described in Hau.

Ex. 2001, 9175; Ex. 2003, 49:3-11; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 51

POR, 51; Reply, 16-17; Sur-reply, 19.
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Claims 3-4, 10, 19: Hau/Yoshida/Sahu Does Not Suggest

“Based on a Probable Output Power Point of Operation for a
Selected Modulation Scheme”

Claims 3 and 10:

3. The power supply of claim 1, wherein the aperture gen-
erator and control module 1s configured to control the switch-
ing device based on a probable output power point of opera-
tion for a selected modulation scheme based on one or more
power efficiency characteristics of an electronic device
coupled to the power supply.

10. The method of claim 9, further comprising:
controlling the switching device based on a probable out-

put power point of operation for a selected modulation
scheme based on one or more power efficiency charac-
teristics of an electronic device coupled to the power

supply.

Ex. 1001, Claims 3, 10. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 52
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Sahu Teaches a One-Size-Fits-All Solution

Sahu teaches a one-size-fits-all solution—use of a dynamic supply—for all
modulation schemes that operate mostly at back-off:

Dr. Ricketts:

Sahu does not teach controlling the power supply (let alone the claimed
switching device) “based on a probable output power point of operation for a
selected modulation scheme,” as required by the claims. Like Hau, Sahu teaches
controlling a dynamic power supply based on RF input power. Sahu teaches that
such dynamic-supply system is more efficient when the PA is operating in the
backoff power region, which is more likely than when the PA is operating at

maximum power (at least for the CDMA standard).

Asa
figure of merit, Sahu calculated the weighted average efficiency of its proposed
implementation of a dynamic-supply system and showed that its proposed system
is more efficient than a fixed-supply system at backoff power. Nevertheless, Sahu
does not teach how to improve the weighted average efficiency of a PA system

other than to use a dynamic power supply.

Ex. 2001, 9 171; POR, 48-50; Sur-reply, 20.
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Claims 8, 13: Hau/Yoshida/Sahu Does Not Suggest “Program-

ming the Threshold Voltage Based on a Communication
Waveform Efficiency”

Claims 8 and 13:

8. The power supply of claim 6, wherein the threshold
voltage 1s programmed based on a communication waveform
efficiency, battery life associated with an electronic device
coupled to the power supply. or a combination thereof.

13. The method of claim 12, wherein the comparing com-
prises programming the threshold voltage based on a com-
munication waveform efficiency, battery life associated with
an electronic device coupled to the power supply, or a com-
bination thereof.

Ex. 1001, Claims 8, 13. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 54
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Figure 8 of Sahu Does Not Depend on a Particular

Communication Waveform
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Canyon in View of Ranjan
(Ground 2A)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 56
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No Motivation to Combine Canyon and Ranjan

Canyon and Ranjan are fundamentally different

100
wWee >
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Battery= | DC/DC Converter %~ ] REGUUATOR ' [o——% | cONTROWLER /
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A\ Powsr .
Neter X
:
! 151 120 ;'."m
E "'_” PA 3 > Rl .
> . | .
E : - 152
: :
T R ZRF Out FIG.1
Ex. 1012, Fig. 1a, Ex. 1011, Fig. 1; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 57
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No Motivation to Combine Canyon and Ranjan

Ranjan does not suggest a bypass switch nor the so-called “crossover” point

Dr. Larson: Ranjan:
Q So you just said that a bypass switch is 60%

not referred to in the paper. And I assume 3 Dc\Dc Converter R

S 0o s # |hreshold
"paper" means Ranjan, the Ranjan paper. Right? 8 : /‘“'/_ \

@ Probability [ A0 e R—

3] ) . onstan

A That's correct, yes. And, you know, I “um: 20% dlsmbu"}r‘/ A
jon 't ¢ t k itch in tl ’/j,/"/ T
aon a et o Eelerence Mo B XYypasSsS SW1tCill 1n el r/
paper, in the Ranjan paper. 0 5 10 15 20 25 30
P, (dBm)
Ex. 2003, 47:5-10; Ex. 1012, Fig. 3, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 58
POR, 60-62; Sur-reply, 22-23.
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No Motivation to Combine Canyon and Ranjan

Canyon expressly discloses when to open/close the bypass switch for the Figure 2

embodiment

i 110
R AT

'
190~ |

100

REGULATOR

- CONTROLLER’

BY PASS

180 |

7 1B1
POWER

; METER

N 1
182

FIG. 2

supply voltage Vcc. In a preferred embodiment, bypass
switch 190 is closed when the power output indicator signal
X indicates that the power amplifier unit 120 is consuming,
or operating at, a high power level. For example, where the
power amplifier unit is consuming a power level greater than
22-24 dBm, the bypass signal Z' may be output by the
controller 170 to close the bypass switch 190. Once bypass
switch 190 1s closed, the operating voltage Vbb applied to
the power amplifier unit 120 is effectively taken to a level
approximately equal to the supply voltage Vcc.

Ex. 2003, 47:5-10; Ex. 1012, Fig. 3,
POR, 60-62; Sur-reply, 22-23.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 59

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Canyon Does Not Disclose a Power Efficiency Threshold

Independent Claim 1:

1. A power supply comprising:

a switching device configured to down-convert an input
voltage and pass the down-converted input voltage to an
output voltage node; and

an aperture generator and control module configured to
control the switching device, wherein, in response to a
power efficiency of the power supply exceeding a pre-
determined threshold, the aperture generator and control
module deactivates the switching device and passes the

input voltage to the output voltage node.
Ex. 1001, Claim 1. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 60
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Canyon Does Not Disclose a Power Efficiency Threshold

POSITA would not have known how to control Canyon’s bypass switch of Figure 1 in
the manner described for Figure 2

100 100
Voo 8 s 3
T S S e
! 160 170 | 190 - s 180 /170
180 ’ REGULATOR ' |e z CONTROLLER / g | | REGULATOR' |= _7 CONTROLLER
~ i : z | t— s |, z
z | 180 veby i 4
. ! Power 1
| Meter } X L4 s x
e = 1,,
150
= t ‘ = : g
s =~ B ".nr 150 j it WETER
s‘—o PA l *
| , N
FIG.1 FIG. 2
Ex. 1011, Figs. 1-2; POR, 58-60; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 61

Sur-reply, 24-25.
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Canyon Does Not Disclose a Power Efficiency Threshold

POSITA would not have known how to control Canyon’s bypass switch of Figure 1 in
the manner described for Figure 2 Dr. Larson:

/100 Q Do you understand Element 180 of Figure 1
Vee to be a current meter?
|]; _____________________________________ |
1110 | s
: f160 /_170 : A Well, let me take a look at the figure.
| i
! i
190\ REGULATOR ' | Z CONTROLLER/ ! Yeah, it's -- it's in Figure 1, 180 is
$ I
L] & e I z :
: 2 180 vmﬁ { labeled power meter. But from the text and from
! _K Current ;
: Meter X : its placement, I believe what it's doing is
| |
U S i measuring the current, you know, that's supplied

151 1120 Vbb : to the power amplifier. And I guess from
= 4
: 150 i
: PA : & knowledge of Vbb, you could then calculate the
I I
| I
: o b \152 power.

______________________

— So, yeah, 180 is certainly measuring the

- FIG.1

Ex. 1011, Fig. 1; Ex. 2003, 42:1-22; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 62
POR, 58-60; Sur-reply, 24-25.
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Canyon Does Not Disclose a Power Efficiency Threshold

POSITA would not have known how to control Canyon’s bypass switch of Figure 1 in
the manner described for Figure 2

Dr. Ricketts: 192. A POSITA would have recognized that the output power level of the

151 (red arrow above); and

power amplifier unit 120 is a function of: the power level of the input RF signal

7,

)

voltage Vbb. Canyon does not disclose how to determine output power level of the
power amplifier (required by the Figure 2 embodiment to determine when to close
the bypass switch) based solely on power supply output current Ibb (the only

measurement for controlling the bypass switch in the Figure 1 embodiment).

the gain of the power amplifier at a given bias

Ex. 2001, 91 192-94; POR, 58-60;
Sur-reply, 24-25.
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Claims 3-4, 10, 19: Ranjan Does Not Disclose “Based on a

Probable Output Power Point of Operation for a Selected
Modulation Scheme”

Claims 3 and 10:

3. The power supply of claim 1, wherein the aperture gen-
erator and control module 1s configured to control the switch-
ing device based on a probable output power point of opera-
tion for a selected modulation scheme based on one or more
power efficiency characteristics of an electronic device
coupled to the power supply.

10. The method of claim 9, further comprising:
controlling the switching device based on a probable out-

put power point of operation for a selected modulation
scheme based on one or more power efficiency charac-
teristics of an electronic device coupled to the power

supply.

Ex. 1001, Claims 3, 10. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 64

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Ranjan Does Not Disclose “Based on a Probable Output

Power Point of Operation for a Selected Modulation Scheme”

Petitioner’s alleged control of the switching device (threshold in red) is not
determined based on the probable output power point of operation (light blue):

60 :
‘ Dr. Ricketts:
= Dc\Dc Converter , Thyeshold Ranjan nowhere discloses controlling the switching device based on
= 40% system e = =
g -"‘ - /' ‘A
£ Probability — / / Corlstant VDD the computed average efficiency. Indeed, as shown in Figure 3 of Ranjan, as
£ 20 distribution— .« e ’T
- Haeadi T T ] probable output . : :
A O B sower point of annotated by Dr. Larson, the threshold (annotated in red) is not determined based
';‘__@g;;k{,z-‘—'v i i _operation e . b
0 5 10 15 20 05 30 on power usage probabilities, and is instead based on a comparison of the
P, (dBm)
measured efficiencv between amplifier with constant VDD and DC-DC convertor:
Fi1g.3: Measured efficiency of amplifier with constant VDD
and with d¢/de converter , at different output power levels.
Also shown is a representative distribution of output power
for wireless application.

Ex. 1003, 9215; Ex. 2001, 99205-

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 65
208; POR, 65-66; Sur-reply, 26-27.
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Petitioner Presents New Theory on Reply

Petitioner presents new theory on Reply:

Petition: As shown 1in the annotated Figure 3 below, the threshold (red)

corresponds to a probable output power point on the probability distribution of

output power for IS-95 CDMA handset applications:

Reply: Therefore, a POSITA would have understood
Ranjan suggests optimizing system performance by using (controlling) the DC-DC

converter system for maximum efficiency at the most likely point of operation. e.g..

at the peak of the curve.

Pet., 76-78; Reply, 28-29;
Sur-reply, 26-27.
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Petitioner Presents New Theory on Reply

60%
& e DC\?C Converter ., Threshold
> 40° RS
Q ". // @&
S Reply - — /" Conjstant VDD
- 20% = o /,-/ e
L o » 4 ’.__,’. \"-{ \ .. ®
ol | Petition
— o A-“""—-
—— . . - - .
0 5 10 15 20 25 30
P, (dBm)

Ex. 1012, Fig. 3; Pet., 76-78;
Reply, 28-29; Sur-reply, 26-27.

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE

67

ParkerVision Exhibit 2004
MediaTek v. ParkerVision - IPR2025-00030



Canyon in View of Ranjan and Hau
(Ground 2B)

DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 68
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Claims 6-8, 12-14: Hau Does Not Disclose “Comparing the

Down-Converted Voltage to a Threshold Voltage”

Claims 6 and 12:

6. The power supply of claim 1, wherein the aperture gen-
erator and control module is configured to deactivate the
switching device and pass the input voltage to the output
voltage node based on a comparison of the down-converted
input voltage to a threshold voltage.

12. The method of claim 9, wherein the de-activating com-
prises deactivating the switching device and passing the input
voltage to the output voltage node comprises comparing the
down-converted voltage to a threshold voltage.

Ex. 1001, Claims 6, 12. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 69
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Hau’s IS Not the
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Claims 8, 13: Hau/Yoshida/Sahu Does Not Suggest “Program-

ming the Threshold Voltage Based on a Communication
Waveform Efficiency”

Claims 8 and 13:

8. The power supply of claim 6, wherein the threshold
voltage 1s programmed based on a communication waveform
efficiency, battery life associated with an electronic device
coupled to the power supply. or a combination thereof.

13. The method of claim 12, wherein the comparing com-
prises programming the threshold voltage based on a com-
munication waveform efficiency, battery life associated with
an electronic device coupled to the power supply, or a com-
bination thereof.

Ex. 1001, Claims 8, 13. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 71
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Claims 8 and 13: Hau Does Not Disclose “Comparing the

Down-Converted Voltage to a Threshold Voltage”

Petition:

A POSITA would further have
considered a communication waveform efficiency as a spectrum efficiency. which
1s related to the modulation scheme. Id., §251.

Therefore, Canyon in view of Ranjan further in view of Hau teaches setting
the voltage threshold, which activates the bypass switch when met, based on

spectrum efficiency of, e.g.., CDMA (based on a communication waveform

efficiency).

Pet., 88-89; Sur-reply, 27. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 72
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Hau Does Not Teach How Pdet Threshold Can be Set

Based on “Spectrum Efficiency”

215. In contrast. Hau’s threshold is based on Pdet. which is derived from

Dr. Ricketts:

the output voltage of the first stage power amplifier. Hau, 6:22-44. While power
amplifier design and configurations may have impact on the frequency domain,
Hau does not disclose, and Dr. Larson did not explain, how the Pdet threshold can
be programmed based on spectral efficiency considerations. Indeed, a POSITA
would have known that improvements in spectral efficiency often come at the price
of higher current consumption. in conflict with Hau’s stated objective. Neither Hau

nor Dr. Larson explain how the Pdet threshold can be set on balance between

spectral efficiency and current consumption.

Ex. 2001, 19213-16; POR, 67-68; DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 73
Sur-reply, 27.
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Petitioner Presents New Theory on Reply

The Petition further explained regarding motivation to combine

for claim 1 (from which claim 6 depends) that a POSITA would have been motivated

in the Canyon-Ranjan combination to set a bypass threshold based on efficiency of
output power for a wireless application. Pet. 74-75. A POSITA would have
therefore understood the “crossover” point where the threshold should be set relates
to the efficiency characteristics of a specified transmission scheme (including

waveform efficiency), and the combination teaches this limitation at the same level

of detail as the 593 Patent. EX1031, §106.

Reply, 29-30; Sur-reply, 27. DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 74
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Hau in View of Yoshida and Lejon
(Ground 1C)

Canyon in View of Ranjan and Lejon
(Ground 2C)
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Claims 16: Lejon Does Not Disclose a MISO Amplifier

Lejon discloses a LINC amplifier with a single differential mput

An input signal is applied to a modulator (30) that splits the ‘ (
which are independently amplified in a respective branch amplifier (40, 50) and subsequently combined in an out-phasing combining

network (60) into an amplified output signal.

In operation, an input signal is provided, e.g. as an in-phase (I} and
quadrature phase (Q) signal, at input ports of the LINC out-phasing || >~ 20
amplifier. The input signals are processed in a LINC modulator to generate %Nm %wm
two signals of constant amplitude but of varying phase, sometimes denoted 1
phasor fragments in the art. These nts are amplified in Fig. 9 "
two separate nonlinear amplifiers, typically referred to as branch amplifiers. ,—éfso _ é
TR L -
—r a2
—80 —

Ex. 1013, Abstract, 2:16-21, Fig. 9; POR, DEMONSTRATIVE EXHIBIT - NOT EVIDENCE 76
52-53; Sur-reply, 21-22.
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Claims 16: Lejon Does Not Disclose a MISO Amplifier

MISO amplifier referenced by the 593 patent shows differential input as

single input

FIG. 71

BIAS A
\

TRANSFER
FUNCTION

MISO AMPLIFIER

FREQUENCY
REFERENCE

RF
QUTPUT

Ex. 1033, Fig. 71; Sur-reply, 21-22.
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