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an envelope amplifier operative to receive an envelope signal and the boosted supply
voltage and generate a second supply voltage based on the envelope signal and the boosted

supply voltage.

9. (Original) The apparatus of claim 8, wherein the envelope amplifier is operative to
further receive the first supply voltage and generate the second supply voltage based on the first

supply voltage or the boosted supply voltage.

10.  (Currently Amended) An apparatus for wireless communication, comprising:

a power amplifier operative to receive and amplify an input radio frequency (RF) signal
and provide an output RF signal; and

a supply generator operative to receive an envelope signal and a first supply voltage, to
generate a boosted supply voltage having a higher voltage than the first supply voltage, and to
generate a second supply voltage for the power amplifier based on the envelope signal and the

boosted supply voltage, wherein the supply generator incorporates an operational amplifier (op-

amp) operative to receive the envelope signal and provide an amplified signal. a driver operative

to receive the amplified signal and provide a first control signal and a second control signal, a P-

channel metal oxide semiconductor (PMOS) transistor having a gate receiving a first control

signal, a source receiving the boosted supply voltage or the first supply voltage, and a drain

providing the second supply voltage. and an N-channel metal oxide semiconductor (NMOS)

transistor having a gate receiving the second control signal, a drain providing the second supply

voltage, and a source coupled to circuit ground.

11.  (Original) The apparatus of claim 10, wherein the supply generator is operative to
generate the second supply voltage based on the envelope signal and either the boosted supply

voltage or the first supply voltage.
12. (Currently Amended) A method of generating supply voltages, comprising:

generating a boosted supply voltage based on a first supply voltage, the boosted supply

voltage having a higher voltage than the first supply voltage; and
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generating a second supply voltage based on an envelope signal and the boosted supply

voltage, wherein the second supply voltage is generated by an envelope amplifier that produces

the second supply voltage using an operational amplifier (op-amp) that receives the envelope

signal and provides an amplified signal, a driver that receives the amplified signal and provides a

first control signal and a second control signal, a P-channel metal oxide semiconductor (PMOS)

transistor that receives the first control signal. a source that receives the boosted supply voltage

or the first supply voltage. and a drain providing the second supply voltage and an N-channel

metal oxide semiconductor (NMOS) transistor that receives the second control signal at a gate

and provides a second supply voltage through a drain. and a source for circuit grounding.

13.  (Original) The method of claim 12, wherein the generating the second supply voltage
comprises generating the second supply voltage based on the envelope signal and either the

boosted supply voltage or the first supply voltage.

14.  (Currently Amended) An apparatus for generating supply voltages, comprising:

means for generating a boosted supply voltage based on a first supply voltage, the
boosted supply voltage having a higher voltage than the first supply voltage; and

means for generating a second supply voltage based on the envelope signal and the

boosted supply voltage , wherein the means for generating the sccond supply voltage

incorporates an envelope amplifier that produces the second supply voltage using an operational

amplifier (op-amp) that receives the envelope signal and provides an amplified signal, a driver

that receives the amplified signal and provides a first control signal and a second control signal. a

P-channel metal oxide semiconductor (PMOS) transistor that receives the first control signal, a

source that receives the boosted supply voltage or the first supply voltage. and a drain providin

the second supply voltage and an N-channel metal oxide semiconductor (NMOS) transistor that

receives the second control signal at a gate and provides a second supply voltage through a drain,

and a source for circuit grounding..

15.  (Original) The apparatus of claim 14, wherein the means for generating the second
supply voltage comprises means for generating the second supply voltage based on an envelope

signal and either the boosted supply voltage or the first supply voltage.
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16. (Canceled)

17.  (Currently Amended) The apparatus of claim 18 46, further comprising:
a boost converter operative to receive the first supply voltage and provide a boosted
supply voltage having a higher voltage than the first supply voltage, wherein the envelope

amplifier operates based on the first supply voltage or the boosted supply voltage.

18.  (Currently Amended) Fhe-apparatusofelaimt6 An apparatus comprising:

a switcher operative to receive a first supply voltage and provide a first supply current;

an_envelope amplifier operative to receive an envelope signal and provide a second

supply current based on the envelope signal: and

a power amplifier operative to receive an envelope signal and provide a second supply

current based on the envelope signal; and

a power amplifier operative to receive a total supply current comprising the first supply

current and the second supply current, wherein the switcher comprises

a current sense amplifier operative to sense the first supply current, or the second supply
current, or the total supply current and provide a sensed signal,

a driver operative to receive the sensed signal and provide a first control signal and a
second control signal,

a P-channel metal oxide semiconductor (PMOS) transistor having a gate receiving the
first control signal, a source receiving the first supply voltage, and a drain providing a switching
signal for an inductor providing the first supply current, and

an N-channel metal oxide semiconductor (NMOS) transistor having a gate receiving the
second control signal, a drain providing the switching signal, and a source coupled to circuit

ground.
19.  (Currently Amended) The apparatus of claim [[16]]18, wherein the first supply current

comprises direct current (DC) and low frequency components, and wherein the second supply

current comprises higher frequency components.
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20.  (Canceled)

21.  (Currently Amended) The apparatus of claim 22 28, wherein the switcher operates
based on a first supply voltage, and wherein the offset is determined based on the first supply

voltage.

22, (Currently Amended) Fhe-apparatusofelaim20 An apparatus comprising:
an inductor operative to receive a switching signal and provide a supply current: and
a switcher operative to sense an input current and generate the switching signal to charge

and discharge the inductor to provide the supply current, the switcher adding an offset to the

input current to generate a larger supply current via the inductor than without the offset, wherein

the switcher comprises

a summer operative to sum the input current and an offset current and provide a summed
current,

a current sense amplifier operative to receive the summed current and provide a sensed
signal, and

a driver operative to receive the sensed signal and provide at least one control signal used

to generate the switching signal for the inductor.

23.  (Original) The apparatus of claim 22, wherein the at least one control signal
comprises a first control signal and a second control signal, and wherein the switcher further
compriscs

a P-channel metal oxide semiconductor (PMOS) transistor having a gate receiving the
first control signal, a source receiving a first supply voltage, and a drain providing the switching
signal, and

an N-channel metal oxide semiconductor (NMOS) transistor having a gate receiving the
second control signal, a drain providing the switching signal, and a source coupled to circuit

ground.
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24.  (Currently Amended) The apparatus of claim 22 20, further comprising:
an envelope amplifier operative to receive an envelope signal and provide a second
supply current based on the envelope signal, wherein a total supply current comprises the supply

current from the switcher and the second supply current from the envelope amplifier.

25.  (Original) The apparatus of claim 24, further comprising:
a boost converter operative to receive the first supply voltage and provide a boosted
supply voltage having a higher voltage than the first supply voltage, wherein the envelope

amplifier operates based on the first supply voltage or the boosted supply voltage.
26.  (Currently Amended) The apparatus of claim 22 28, further comprising:

a power amplifier operative to receive the supply current from the inductor and to receive

and amplify an input radio frequency (RF) signal and provide an output RF signal.
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REMARKS/ARGUMENTS

The above identified patent application has been amended and reconsideration and
reexamination are hereby requested.

Claims 3-15, 17-19, and 21-26 are now pending in the application. Claims 1, 2, 16, and
20 have been canceled. Claims 3, 4, 6-8, 10, 12, 14, 17-19, 21, 22, 24, and 26 have been
amended. No new matter has been added, as the claim amendments and new claims have

support in the application as originally filed.

Claim Rejections - 35 U.S.C. § 112(b)

Claim 3 was objected under 35 U.S.C. § 112(b), second paragraph, as being indefinite for
failing to particularly point out and distinctly claim the subject matter which the Applicant
regards as the invention. According to the Office Action, the conditions where the envelope
amplifier operated according to “first threshold” and/or “second threshold” is not seen disclosed
in the specification.

The Applicant respectfully directs the Examiner’s attention to paragraphs [0034] and
[0051] which disclose the envelope amplifier being operated according to a “first threshold”

and/or a “second threshold” and requests that the rejection be withdrawn.

Claims Rejections - 35 U.S.C. § 102

The Examiner has rejected claims 1, 2, 6-17, 19-21, and 24-26 under 35 U.S.C. § 102(a)
as being anticipated by Kim et al. (RMO3D-1 “High Efficiency and Wideband Envelope
Tracking Power Amplifier with Sweet Spot Tracking,” hereinafter “Kim”). Rejections to claims
1, 2, 16, and 20 are moot, as these claims have been canceled.

Kim discloses a high efficiency and wideband envelope tracking power amplifier with
sweet spot tracking. (Title) By modulating the supply voltage of a power amplifier efficiency
may be increased. Linearity is also improved by envelope shaping and sweet spot tracking. The
supply modulator has a combined structure of a switching amplifier and a linear amplifier to
achieve high efficient and wide bandwidth. (Abstract)

Amended independent claim 1 recites ... an operational amplifier (op-amp) operative to

receive the envelope signal and provide an amplified signal, a driver operative to receive the
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amplified signal and provide a first control signal and a second control signal, a P-channel metal
oxide semiconductor (PMOS) transistor having a gate receiving the first control signal, a source
receiving the boosted supply voltage or the first supply voltage, and a drain providing the second
supply voltage, and an N-channel metal oxide semiconductor (NMOS) transistor having a gate
receiving the second control signal, a drain providing the second supply voltage, and a source
coupled to circuit ground.” Amended independent claims 8, 10, 12, 14, 16, and 20 recite similar
limitations. The Applicant submits that Kim does not teach the recitations of claims 1, 8, 10, 12,
14, 16, and 20.
Kim does not disclose the above recitation. Kim Kim discloses a power amplifier with high
efficiency, wideband envelope tracking, and incorporating sweet spot tracking. Kim is silent
regarding an operational amplifier that receives the envelope signal and provide as output an
amplified signal. Kim is also silent regarding a driver that receives the amplified signal and
provides a first control signal and a second control signal. In particular, Kim is silent regarding a
PMOS transistor and and NMOS transistor. Therefore, Kim does not teach “an operational
amplifier (op-amp) operative to receive the envelope signal and provide an amplified signal, a
driver operative to receive the amplified signal and provide a first control signal and a second
control signal, a P-channcl metal oxide semiconductor (PMOS) transistor having a gate
receiving the first control signal, a source receiving the boosted supply voltage or the first supply
voltage, and a drain providing the second supply voltage, and an N-channel metal oxide
semiconductor (NMOS) transistor having a gate receiving the second control signal, a drain
providing the second supply voltage, and a source coupled to circuit ground.”

Accordingly, the Applicant submits that claims 1, 8, 10, 12, 14, 16, and 20 arc not
anticipated by Kim under 35 U.S.C. § 102(b).

The dependent claims are dependent on their respective base claims and therefore include
all of the features of their respective base claims and additional features therein. As such, these
claims arc also allowable based upon their respective base claims and the additional features

therein,
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Claim Objections/Allowable Subject Matter
The Examiner has objected to claim 4, 5, 18, 22, and 23 as being dependent upon a
rejected base claim. The Applicant has amended the claim into independent form including all
of the limitations of the base claim and any intervening claims. Accordingly, claim <> is now

allowable.

CONCLUSION
In light of the amendments contained herein, the Applicant submits that the application is
in condition for allowance, for which early action is requested.
Please charge any fees or overpayments that may be due with this response to Deposit
Account No. 17-0026.
Respectfully submitted,

Dated: 2013-02-19 By: /William Marcus Hooks/
William M. Hooks
Reg. No. 48,857

QUALCOMM Incorporated

Attn: Patent Department

5775 Morehouse Drive

San Diego, California 92121-1714
Telephone:  (858) 658-4351
Facsimile: (858) 658-3984
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International application No.

INVITATION TO PAY ADDITIONAL FEES PCT{USZO 12/0439 15

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1-15

Independent claim 1 in connection with dependent claims 2-5
and independent claim 8 in connection with dependent claim 9
define a device comprising a boost converter that generates
from a first supply voltage a boosted supply voltage, and an
envelope amplifier that receives an envelope signal, the
first supply voltage, and the boosted supply voltage, and
generates a second supply voltage based thereon.

1.1. claim: 6

Independent claim 1 in connection with dependent claim 6
defines a device comprising a boost converter that generates
from a first supply voltage a boosted supply voltage, and an
envelope amplifier that receives an envelope signal and the
boosted supply voltage, and generates a second supply
voltage based thereon, wherein the envelope amp11f1er feeds
an RF power amplifier.

1.2. claim: 7

Independent claim 1 in connection with dependent claim 7
defines a device comprising a boost converter that generates
from a first supply voltage a boosted supply voltage, and an
envelope amplifier that receives an envelope signal and the
boosted supply voltage, and generates a second supply
voltage based thereon, where1n the first supply voltage is a
battery voltage.

1.3. claims: 10-15

Independent claim 10 in connection with dependent claim 11
and independent claim 12 in connection with dependent claim
13 and independent claim 14 in connection with dependent
claim 15 define a device or method comprising a boost
converter that generates from a first supply voltage a
boosted supply voltage, and an envelope amplifier that
receives an envelope signal and the boosted supply voltage,
and generates a second supply voltage based on the first
supply voltage or the boosted supply voltage.

2. claims: 16, 17

Independent claim 16 in connection with dependent claim 17
defines an apparatus involving a 'switcher' that generates
from a first supply voltage a first supply current; an
envelope amplifier that generates a secorid supply current
based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and

Form PCT/ISA/206 (extra sheet) (July 1992; reprint January 2004)
page 1 of 2
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second supply currents; and- further including a boost
.converter for supplies (or not) the envelope amplifier.

3. claim: 18

Independent claim 16 in connection with dependent claim 18
defines an apparatus involving a 'switcher' that generates
from a first supply voltage a first supply current; an
envelope amplifier that generates a second supply current
based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and
second supply currents; the 'switcher' further including a
current sensing amplifier, a driver, and a CMOS switching
stage.

4, claim: 19

Independent claim 16 in connection with dependent claim 19
defines an apparatus involving a 'switcher' that generates
from a first supply voltage a first supply current; an
envelope amplifier that generates a second supply current
based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and
second supply currents; wherein the first supply current
comprises DC and low frequency components, and the second
supply current comprises higher frequency' components.

5. claims: 20-26

Independent claim 20 and dependent claims 21-26 define an
apparatus involving an inductor that receives a switching
signal and generates a supply current; and a 'switcher' that
senses an input current, adds an offset and accordingly
generates the switching signal.

Please note that all inventions mentioned under item 1, although not
necessarily linked by a common inventive concept, cou]d be searched
without effort Just1fy1ng an additional fee.

The subject-matter common to the five identified groups of inventions
amounts to no more than a voltage- or current supply, which is trivially
not new.

Note that the first sub-invention, dependent claim 6, is included in the
first group of inventions, not because it is unitary with the rest of the
claims in the group, but because it is only trivially different from
claim 1; the same is the case for the second and third sub-inventions
(claims 7, 10-15).

Also note that a search carried out for claims 20-26 'may reveal, a
poster1or1, further lack of unity.

Form PCT/ISA/206 (extra sheet) (July 1992; reprint January 2004) page 2 of 2
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COMMUNICATION RELATING TO THE RESULTS aternslional Appiication Ro
OF THE PARTIAL INTERNATIONAL SEARCH PCT/US2012/043915

1.The present communication is an Annex to the invitation to pay additional fees (Form PCT/ISA/206). It shows the
results of the international search established on the parts of the international application which relate to the invention
first mentioned in claims Nos.:

L)
2 Thigecgmn'l]umychr'gntl-ls?\gl {Fn ||Rgr¥a{:‘onail seart‘l:]'laerg eﬁlch will be established according to Article 18 and Rule 43.

3.1f the applicant does not pay any additional search fees, the information appearing in this communication will be
considered as the result of the international search and will be included as such in the international search report.

4.1f the applicant pays additional fees, the international search report will contain both the information appearing in this
communication and the results of the international search on other parts of the international application for which such
fees will have been paid.

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category © | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 2005/215209 Al (TANABE MITSURU [JP] ET 1-3,6-15
AL) 29 September 2005 (2005-09-29)
figure 3
X DONGSU KIM ET AL: "High efficiency and 1-15

wideband envelope tracking power amplifier
with sweet spot tracking",

RADIO FREQUENCY INTEGRATED CIRCUITS
SYMPOSIUM (RFIC), 2010 IEEE, IEEE,
PISCATAWAY, NJ, USA,

23 May 2010 (2010-05-23), pages 255-258,

XP031684103,
ISBN: 978-1-4244-6240-7
figures 3-5
X DAEHYUN KANG ET AL: ™A 1-15

Multimode/Multiband Power Amplifier With a
Boosted Supply Modulator",
IEEE TRANSACTIONS ON MICROWAVE THEORY AND
TECHNIQUES, IEEE SERVICE CENTER,
PISCATAWAY, NJ, US,
vol. 58, no. 10,
. 1 October 2010 (2010-10-01), pages
2598-2608, XP011317521,
ISSN: 0018-9480
figure 4
X US 2005/046474 A1 (MATSUMOTO HIDETOSHI : 1-3,6-15
[JP] ET AL) 3 March 2005 (2005-03-03)
figures 5, 15

D Further documents are listed in the continuation of box C. Patent family members are listed in annex.

© Special categories of cited documents :

Bey H “T*" later document published after the intemational filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

"A" document defining the general state of the art which is not
considered to be of particular relevance

"E" earlier document but published on or after the intemational “X* document of particular relevance; the claimed invention
filing date cannot be considered novel or cannot be considered to

*L* document which may throw doubts on priority claim(s) or involve an inventive step when the document is taken alone

which is cited to establish the publication dats of ancther “* document of : . : : 3
particular relevance; the claimed invention
citation or other special reason (as specified) cannot be considered to involve an inventive step when the

*0" document referring to an oral drsclosure, use, exhibition or document is combined with one or more other such docu-
other means ments, such combination being obvious to a person skilled
*P* document published prior to the |nlemnhunal filing date but in the art

later than the priority date claimed

*&" document member of the same patent family
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Important Information

General:

e The claims cannot be changed at this point in the procedure, the transmitted report is
not the international search report (see Art. 19 PCT).

s Any payment has to be made directly to this ISA, payments to other entities will not be
accepted.

e In case of a total of more than 2 inventions found: when paying please specify exactly
which claims should be searched (unless you pay for all inventions found).

e An extension of the set time limit can only be granted for cases that fall under the
provisions of Rule 80.6 PCT.

« The amount of the additional search fee depends on the amount due on the
international filing date.

e The amount of the protest fee depends on the amount due on the date on which the
payment is made.

Payfnent or transfer to a bank account:

e The date to be considered as the date on which the payment is made is the date on
which the amount of the payment or the transfer is actually entered in a bank account or
Giro account held by the EPO. '

e The fees shall be paid in euros, no equivalents in other currencies, all charges to be
carried by the applicant

« For a list of accounts held by the EPO please see
http://www.european-patent-office.org/epo/new/bank_eurao.pdf

Payment by deposit account with the EPO:

< The date to be considered as the date on which the payment is made is the date that
the authorisation to deduct fees from the deposit account is received at the EPO.

Note: If you don't have a deposit account with the EPO yourself you might want to consider
using the account of an associate as a safe and quick way of paying.

Payments by credit card or cheque are not possible.

Payments under protest (Rule 40.2 (c) PCT):

e For general information on the protest procedure at ISA/EP, please refer to the Special
Edition No. 3 of the OJ of the EPO 2007, pages 140-145, http://www.european-patent-
office.org/epo/pubs/oj007/08 07/special_edition 3 _epc 2000 decisions pdf

e Any protest will only be accepted if, within the time limit set in the invitation, the
additional fees for each invention to be searched and the protest fee are paid.

» The protest has to be accompanied by a technical reasoning, taking into account the
findings of the ISA.
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Bitte beachten Sie, dass angefuhrte Nichtpatentliteratur (wie z. B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsschutz und/oder anderen Schutzarten fur schriftliche
Werke unterliegen koénnte. Die Vervielfaltigung urheberrechtlich
geschutzter Texte, ihre Verwendung in anderen elektronischen oder
gedruckiten Publikationen und ihre Weitergabe an Dritte ist ohne
ausdruckliche Zustimmung des Rechtsinhabers nicht gestattet.

Veuillez noter que les ouvrages de la littérature non-brevets qui sont
cités, par exemple les documents scientifiques ou techniques, etc.,
peuvent étre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les législations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du
titulaire du droit d'auteur.

Please be aware that cited works of non-patent literature such as
scientific or technical documents or the like may be subject to copyright
protection and/or any other protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed W|thout the
express permission of the copyright holder.
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From the INTERNATIONAL SEARCHING AUTHORITY

CT

Tar

Hooks, Wiiliam M NOTIFICATION OF TRANSMITTAL OF
QUALCOMM INCORPORATED TN THE INTERNATIONAL BSEARCH RERPORT AND
S AR THE WRITTEN OPINION OF THE INTERNATIONAL

e e e s y einG SEARGHING AUTHORITY, OR THE DECLARATION
San Diego, 04 92121-1714 ; ° &gﬁ,‘{)ﬁa = 3
ETATS-UNIS DAMERIQUE [T e 9 Wit

-

A
LY

{POT Ruie 44.1)

Date of maiting
{day/montivivasr)

26 November 2012 (28-11-2012}

Appiicant's or agent's file reference

$01005W0

FOR FURTHER ACTION Sea paragraphs 1 and 4 below

international application No.
POTAIS2012/0453915

intemational filing date
{dayimonthivear)
24 June 2012 (74-08-201 2}

Applicant

QUALCCMM INCORPORATED

4 The applicant is heraby notifiad that the intemnational search report and the wriien opinion of the International Searching
: Authority have been establishad and are transmitiad herewith,

Filing of amendments and statement under Articls 19;
The applicant is entitied, if he so wishes, to amend the claims of the Internaticnal Application {ses Ruls 48):
When? The time limil for filing such amendmants is normally iwo manths frem the date of transmittal of the
infernaticnal Search Hepori,

Where? Diractly to the intemnational Bureau of WIPG, 34 chemin des Colombsttes
1211 Gensva 20, Swilzedand, Fascimile No.: (41-22) 33882 70 :
For move detaiied instructions, see POT Applicamt’s Guide, Intermational Phase, paragraphs 9.004 - 9.011.

2. D The applicant is hereby notified that no intemational search report will be esiablished and that the dedlaralion under
Artice 1 7{Z){a) to that effect and the written opinion of the International Searshing Authority are fransmitted herewiih.

3 D With regard to any protest againsi payment of {an) addtional feels) under Fule 40.2, the applicant is notified that:

D tha protest togsther with the decision theraon has been transmittad io the International Bureau together with any
reguest to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has bean made yel on the profest; the appiicant will be notified a3 scon as a decision is made.

4, Reminders

The applicant may submit commaents on an informal basis on the wridten opinion of the international S2arching Authority to the
International Buresu. The intemational Bureau wiil send a copy of such commanis to aill designated Offices uniess an
internationial preliminary examination report has been or is to be established. Following the expiration of 30 monihs from the
prionty date, these comments will also be made avaiiable to the pubiic.

Shortly after the expiralion of 18 months from the prionty date, the international application will be pushished by the
international Bureau. | the applicant wishes to avoud or postpone publication, a notice of withdrawal of the internaiional
application, or of the priority claim, must reach the Intermnational Bureau before compietion of the technical preparations for
international publicaticn (Rules 9Ghis 1 and 9ibis 3).

Witnin 1% months from the priority date, but only in respesct of some designated Offices, a demand for international prefiminary
=xamination must ba filed if the applicant wishas fo posipone the entry into the national phase until 30 maonths from the prority
date {in some Offices aven later}; otherwise, the apphicant must, within 20 months from the priodty date, performthe presenbed
acts for entry into the national phase befors those designated Cifices.

in respect of other desgnated Offices, the time fimit of 30 months (or iater) will apply even if no demand is filed within 18
months,

For details about the applicabls time limits, Qffice by Office, see www.wips inVpet/enfiextsfime _limits him! and the
FOT Appiicant's Guide, National Chapters.

Mame and mailing address of the internabonal Searching Autharity

EBuropzan Patent Office, P.8. 5818 Patentiaan 2
g ;} NL-2280 HY Rijswiik

Yol {+#31-70) 340-2040
Fax: (+31-70) 340-3018

Suthonized ofificer

GHILING, Marie
Tel: +49 (0}8€ 2359-6121
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CT

INTERNATIONAL SEARCH REPORT

{POT Ariicle 18 and Rules 43 and 44)

Apslcant's or agenl's file reference
o ® FOR FURTHER seg Form PCTASAR220
& =t 4 i H i [ t 3
101005W0 ABOCTION as well as, where applicable, itern 5 below
international application No, intemational filing date {daywmonthiyear] {Eartiest) Fricrity Dale fday/monihivear)
POT/US2012/043%15 24/06/2012 23/06/2011
Applicant

SUARLCOMM INCORPORATED

s mtermnationa search report has been prepared by this International SBearching Authority and is transmitled to the applicant
according to Article 18, A copy is being fransmitted to the Intemational Bureau,

Triig international search report consisis of g total of 8 . shests.

;K s also accompanied by a copy of each prior art docurment ciled in this report.

1 Basis of the report
a  With regard to the language, the international search was carmed out an the basis of:

the infernalional applioation i the languags in which it was filed

D afransigtion of ine inlernalional spplication into . which is the language
of a translation furnished for the purposes of international searah (Fules 12.3(a) and 23.1{b}

b D Tris intamational search report hias been sstablished taking nto sccount the reclification of an sbvious mistake
authorized by or notified to this Authonty under Hule 81 (Fule 43.6is{a)).

[+ D With regard fo any nuciectide and/or amine acid sequence disclosedin the international application, see Box No. L.

2 D Certain claims were found unsearchable (See Box Mo i1}
3 Unity of invention is lacking {see Box No i)

4 With regard to the title,
the text is approved as submilled by the applicant
D the text has been estabiished by this Authorty to read as follows:

5. With regard to the absiract,
the text is approved as submitied by the applicant

the text has been established, according to Rule 38 2, by this Authority as it appears in Box No, iV, The applicant
may, within one manth from the date of mailing of this international search report, submit comments o this Authority

&, With regard to the drawings,
a.  the figure of tha drawings to be published with the abstract is Figurs No. __3
as suggestad by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure
D as salected by this Authority, because this hgure better characterizes the inventicn

b, D nene of the figures is to be published with the abstract
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Box Ne. i Observations where cerlain claims were found unsearchable {Continuation of ilem 2 of first sheet)

This international search report has not been established in respect of cartain claims under Article 17{2)a) for the Isllowing reasons:

1. [:! Claims Nos.:
because they relate fo subisct matter not required (o be searshed by this Authonly, namaly:

2 EI Claims Nos ..
because they reiate to paris of the international application that do not comply with the prescribed requirements to such
an axiant thal no meaningful intermational search can be samed oul, specifizally:

3 B Claims Nos -

bacause they are dependent claims and are not draftad in accordance with the second and third sentances of Fule 6.4{a).

Box No. il Observalions where unily of invention is lacking {Continuation of ftem 3 of fivst sheet)

This infernationat Searching Authority found multiple inventions in this international application, as follows:

see additional sheet

1 E A3 ali required additional search fees wers fimely paud by the appiicant, this miermational search repor covers ail searchable
claims.

2 D As all searchable ciaims could ba searched without eftort justifying an additional fees, this Authority did not invite payment of
additional fees

3. D As only some of the reguired additional search fees were timely paid by the applicant, this international search report covers
only those claims for which feas weare paid, specifically claims Nos.:

4 D Mo required additional search fees were timely paid by the applicant. Conseqguently, this international search report is
rastricted ta the invanrtion first mantionad in the claims; it is covered by claims Nos -

Remark on Protest The additional search fees were accompaniad by the applicant's protest and, whare applizable, the
zayment of a prolest fee.

The addtional search ises were acoompaniad by the applicant's protest but the appticable protast
fee was not paid within the tima limit specified in the invitation.

m o protest ascompsnied the payment of additional search fees.

Form PCTASAR] 0 {continuation of first sheat {21} {April 2005}
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& CLASSHIFICATION OF SUBJECT MATTER
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ADD.

Ascording to international Patent Classitication {IPC) or te both naticnal slassification and 1PC

B. FIELDS BEAACHED

Mirimmun documentation searchad {classfication system followed by clresitication symbeiz)

HO3F

Documantation searched other than minimum documentation to the extent that such documents are

inoluded in the %ields searched

EPG-Internal, WPI Data

Elsctronic dats base consulted during the intemational search (name of data base and, where practicable, search terms wsed)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

wideband envelope tracking powsr amplifier
with sweet spot tracking®,

RADIO FREQUENCY INTEGRATED CIRCUITS
SYMPOSIUM (RFIC), 2018 1EEE, IEEE,
PISCATAWAY, NJ, USA,

23 May 2010 (2010-05-23), pages 255-258,
XP831684103,

1SBN: 8978-1-4244-~6248-7

figures 3-5

Calegory” Citation of Sosument, with indicalion, whers appropriate, of the relevant passages Aelevant to claim No.
X BS 20057215209 AL {TANABE MITSURU [JP] ET 1-3,6-15
AL} 29 September 2005 {2005-89-29)
figure 3
X DONGSU KIM ET AL: "High sfficiency and 1~17,19

See patent family annex.

© Special categorias of sited dosuments | .
T later o

A" document defining the general atate of the art which is not coneidered data and not
ta be of particular rplevance

“£° earlier application or patent but published on or after the interational

cited to establish the publication date of another citelion or other
special reasan {as spacified)

P document published prior to the intemational filing date but laler than

b pubiished after the int tonal filing date or priotity
i conflict with the application but cited to undemstand

Hhe principie or theory underiying the mvention

filing data ‘K documant of particular refevance; tha claimad inventicn cannot ba
Ll ;s ; considersd novel or cannaot be conzidered to invelve an inventive
"L decumant wich may theow doubis on priority claimis) orwhich is step when the decument is taken alons

WY decument of padicular relevanse, the claimed invention cannot be
considered to invelve sn inventive step when the document is

" dosument referring o an orgl disclosure, use, exhibition or other cumnbined with ongs or more other such documents, such comBination
means being abvicus to a person sidlied in the ad

Eurgpean Patent Oifice, 7.8, 5318 Patentiaan 2
NL - 2280 HY Rijswiji

Tetb (+31-70) 340-2040,

Fax: (+31-70) 3a0-3016 Ager

the prionty date elaimed *&" document mamber of the same pabent famify
Date of the actusl completion of the intermational search Bate of mading of the international search report
19 November 2012 2641172812
Naree and mailing address of the 1S4/ Autharized officer

baek, Thomas
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Catagory”

Citation of dosument, with indication, where appropriate, of the relevant passages

Felevant to elaim Mo

X

X

DAEHYUN KANG ET AL: "A
Multimode/Multiband Power Amplifier With a
Boosted Supply Modulator®,

IEEE TRANSACTIONS ON MICROWAVE THEQRY AND
TECHNIQUES, IEEE SERVICE CENTER,
PISCATAWAY, NJ, US,

vol. 58, no. 18,

1 October 2018 {2018-18-01}, pages
25%98-2608, XPBL1317521,

155N: 0018-9488

figure 4

US 20057046474 A1 (MATSUMOTO HIDETOSHI
[JP] ET AL} 3 March 2005 {2065-03-03)
figures 5, 15

JINSUNG CHOI ET AL:  "Envelope fracking
power amplifier robust to battery
depletion®,

MICROWAVE SYMPOSIUM DIGEST {MTT), 201C
TEEE MTT-S INTERMATIONAL, IEEE,
PISCATAWAY, NJ, USA,

23 May 2010 (2016-05-23), pages 1874-1077,
XP031714159,

ISBN: 978-1-4244-6056-4

abstract; figure 5

DAEHYUN KANG ET AL: "LTE Power Amplifier
for envelope tracking polar transmitters®,
MICROWAVE CONFERENCE (EUMCY, 2018
EURDPEAN, IEEE, PISCATAWAY, NJ, USA,

28 September 2010 {2010-09-28). pages
628-631, XP831786114,

ISBN: 978-1-4244-7232-1

figure 9

JINSUNG CHOI ET AL: "A Polar Transmitter
With CMOS Programmable
Hysteretic-Controlled Hybrid Switching
Supply Modulator for Multistandard
Applications®,

TEEE TRANSACTIONS ON MICROWAVE THEORY AND
TECHNIQUES, TEEE SERVICE CENTER,
PISCATAWAY, NJ, US,

vol. 57, no. 7, 1 July 20609 (2009-07-01),
pages 1675-1686, XPB112584%6,

ISSN: 0018-%480 '

figure 1
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X

YUSHAN LT ET AL:  "High Efficiency Wide
Bandwidth Power Supplies for GSM and EDGE
RF Power Amplifiers®,

CONFERENCE PROCEEDINGS / IEEE
INTERNATIONAL SYMPOSIUM ON CIRCUITS AND
SYSTEMS [ISCAS) : MAY 23 - 26, 2005,
INTERNATIONAL CONFERENCE CENTER, KOBE,
JAPAN, IEEE SERVICE CENTER, PISCATAWAY,
M3,

23 May 2005 {2005-05-23), pages 1314-1317,
XPOLD81R779,

DOI: 10,1108/1SCAS.2005.1464837

18BN: 978-0-7803-8834-5

figure 4

JASON T STAUTH ET AL: "Optimum Bias
Cailculation for Parallel Hybrid
Switching-Linear Regulators®,

2007 - TWENTY SECOND ANNUAL IEEE, IEEE,
PI,

1 Fehruary 2007 {(206687-62-81), pages
569-574, xPO31085267,

ISBN: 978-1-4244-0713-2

figure 1

HANS ERTL ET AL: “"Basic Considerations
and Topologies of Switched-Mode Assisted
Linear Power Amplifiers”,

TEEE TRANSACTIONS ON INDUSTRIAL
ELECTRONICS, IEEE SERVICE CENTER,
PISCATAWAY, NJ, U3A,

vol: 44, no. 1,

1 February 1897 {1997-02-01), XP011623224,
155N: (278-0046
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FURTHER INFORMATION CONTINUED FROM  BCTASA 21D

This Interpational Searching Authority found multiple {groups of)
inventions in this international appliication, as follows:

1. claims: 1-15

Independent claim 1 in connection with dependent claims 2-5
and independent claim 8 in connection with dependent claim 9
define a device comprising a boost converter that generates
from a first supply voltage a boosted supply voltage, and an
envelope amplifier that receives an envelope signal, the
first suppiy voltage, and the boosted supply voltage, and
generates a second supply voltage based thereon.

i. claim: &

Buaal
Buaal

Independent claim 1 in connection with dependent claim 6
defines a device comprising a boost converter that generates
from a first supply voltage a boosted supply voltage, and an
enveliope amplifisr that receives an envelope signal and the
boosted supply voltage, and generates a second supply
voltage based thereon, wherein the envelope amplifisr feeds
an RF power amplifier,

1.2, claim: 7

Independent claim 1 in connection with dependent claim 7
defines a device comprising & boost converter that generates
from a first supply voltage a boosted supply voltage, and an
envelope amplifier that receives an envelope signal and the
boosted supply voltage, and generates a second supply
voltage based thereon, wherein the first supply voltage is a
battery voitage,

1.3. claims: 18-15

Independent ciaim 10 in comnection with dependent ciaim 11
and independent claim 12 in comnection with dependsnt claim
13 and independent claim 14 in connection with dependent
claim 15 define a device or method comprising a boost
converter that generates from a first supply voltage a
boosted supply voitage, and an envelope amplifier that
receives an envelope signal and the boosted supply voliage,
and generates a second supply voltage based on the first
supply voltage or the boosted supply voltage.

2. claims: 16, 17

Independent claim 16 in connection with dependent claim 17
defines an apparatus invelving a ‘swiicher’ that generates
trom a first supply voltage a first supply current; an
envelope amplifier that generates a second supply current
based on an envelope signal; and a power amplifier that
receives a tetal supply current comprising the first and
second supply currents; and further including a boost
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converter for suppiies {or not) the envelope amplifier.

3., claim: 18

Independent claim 16 in connection with dependent claim 18
defines an apparatus invelving a ‘switcher' that generates
from a first supply voltage a first supply current; an
envelope amplifier that generates a second supply current
based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and
second supply currents; the 'switcher' further including a
current sensing amplifier, a driver, and a CMUS switching
stage.

4. claim: 19

independent claim 16 in connection with dependent claim 19
defines an apparatus involiving a 'switcher' that generates
from a first supply voltage a first supply curvent; an
envelope amplifier that gensrates a second supply current
based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and
second supply curvents; wherein the first supply current
comprises DL and low freguency components, and the second
supply current comorises higher freguency components.

5. claims: 20-268

Independent c¢laim 20 and dependent claims 21-26 define an
apparatus involving an inductor that receives a switching
signal and generates a supply currenti: and a ‘switcher' that
senses an input current, adds an offset, and accordingly
generates the switching signal.
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAIS2012043815

Box No.!  Basis of the opinion

nD

(5]

{63

. With ragard 1o the language, this opinion has baen established on the basis of:

B4 the international application in the languags in which it was filad

1 atranslation of the international application into | which is the language of a franslation furnished for the
purposes of international search {Rules 12.3(z) and 23.1 {b)}.

Ll This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 81 (Rule 43his.1{a})

With regard to any nuciestide andior amino acid sequences disciosed in the international application, this
opinion has been established on the basis of a sequence listing filed or furnished:

a. {meaans)
0 onpaper
O3 in electronic form
b. {time}
8 in the international application as filed
(J  together with the international application in electronic form
£ subseguently to this Authority for the purposes of search
£ In addition, in the case that more than one version or copy of a sequance lisiing has baen filad or furnished,

the requirad statements that the information in the subsequent or additional copies is identical 1o that in the
application as filed or does not go beyond the application as filed, as appropriate, were furnished.

. Additional comments:

Form PCTASA/ 237 (April 2007}
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WRITTENM OPINION OF THE international application No.

INTERMNATIONAL SEARCHING AUTHORITY PCTAIS2012043315
Box No. IV Lack of unity of invention

1. ®  Inresponse o the invitation (Form PCTASARES) to pay additional fees, the applicant has, within tha
apphicatie time limit:

E:
£l
£l

paid additional fees
paid additional fees under protest and, whare applicabie, the protest fee
paid additional fees under protest but the applicable protest fee was not paid

not paid additional fees

2. I3 This Authority found that the requirement of unity of invention is not complied with and chose not to invite
the applicant to pay additional fees.

3. This Authori

ty consigers that the reguirement of unity of mvention in accordance with Rule 13.1, 13.2 and 133 s

3 compliad with

£ not compiiad with for the following reasons:

see separate sheet

4. Consequently, this report has been establishad in respect of the foliowing parts of the international application:

[ ali parts.

B3 the pasts relating to claims Nos. 1-2

Box Mo, V

Hoasoned statement under Rule 43bis 1{a}{l} with regard o novelty, inventive step or

industrial applicab#lity; citations and explanations supporting such statement

1. Statamant

Nowvelty (N} Yas: Claims 22 23 .25

No: Claims 1-21, 24,26
inventive step {IS) Yas: Claims 25

Mo:  Claimsa 1-24 28
Industrial applicability (14} ¥Yes: Claims 1-25

No:  Claims

2. Citations and explanaticns

see separate sheel

Farm PCTASA/237 {April 2007)
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INTERNATIONAL SEARCHING _

AUTHORITY (BEPARATE SHEET) PCT/UIS2012/043815
Re tem 1Y

Lack of unity of invention

1 This Authority considers that the application does not meet the requirements
of unity of invention and that there are five inventions covered by the claims
indicated a5 follows:

1. Claims; 1-15

independeant claim 1 in connection with dependent claims 2-5 and
independent ciaim 8 in connection with dependent claim 9 define a device
comprising a boost converter that generates from a first supply voltage a
boosted supply voltage, and an enveiope amplifier that receives an envelope
signal, the first supply voltage, and the boosted supply voltage, and generates
a second supply voltage based thereon.

1.1 Claim: 6

| independent claim 1 in connection with dependent claim 8 defines a device
comprising a boost converter that generates from a first supply voliage a
boosted supply voliage, and an enveiope amplifier that receives an envelope
signail and the boosted supply voltage, and generates a second supply voliage
based thereon, wherein the envelope ampilifier feeds an RF power ampilifier,

1.2 Claim: 7

independent claim 1 in connection with dependent claim 7 defines a device
comprising a boost converter that generates from a first supply voltage a
boosted supply voltage, and an envelope amplifier that receives an envelope
signal and the boosted supply voitage, and generates a second supply voltage
based thereon, wherein the first supply voltage is a battery voltage.

1.3 Claims: 10-15

independent claim 10 in connection with dependent claim 11 and independent
claim 12 in connection with dependent claim 13 and independent claim 14 in
connection with dependent claim 15 define a device or method comprising a
boost converter that generates from a first supply veliage a boosted supply

Form PCTASAZ37 (Separaie Shaell {Sheet 1) (EPO-April 2005)
\ [)‘ TN ) pr !
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/UB2012/043815

voliage, and an envelope amplifier thal receives an envelope signal and the
boosted supply voltage, and generales a second supply veliage based on the
first supply voltage or the boosted supply voitage.

2. Claims: 186, 17

Independent claim 18 in connection with dependent claim 17 defines an
apparatus involving a 'switcher' that generates from a first supply voltage a
first supply current; an envelope amplifier that generates a second supply
current based on an envelope signal, and a power ampiifier that receives a
total supply current comprising the first and second supply currents; and
further including a boost converter for supplies (or not) the enveiope amplifier.

3. Claim: 18

independent claim 1€ in connection with dependent claim 18 defines an
apparatus involving a 'switcher' that generates from a firsi supply voltage a
first supply current; an enveiope amplifier that generates a second supply
current based on an envelope signal; and a power amplifier that receives a
total supply current comprising the first and second supply currents; the
‘switcher further including a current sensing amplifier, a driver, and a CMOS
swilching stage.

4. Claim: 19

independent claim 18 in connection with dependent claim 18 defines an
apparatus involving a 'switcher' thal generates from a first supply voliage a
first supply current; an envelope amplifier that generates a second supply
current based on an envelope signal; and a power amplifier that receives a
total supply current comprising the first and second supply currents; whersin
the first supply current comprises DC and low freguency components, and the
second supply current comprises higher frequency componenis.

5, Claims: 20-28

independent claim 20 and dependent claims 21-26 define an apparalus
invelving an inductor that receives a switching signal and generates a supply
current; and a 'switcher' that senses an input current, adds an offset, and
accordingly generates the switching signal.

Form POTASA/ET (Separate Sheet) (Sheet 2} (EPO-April 2005}
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The reasons for which the inveniions are not so linked as o form 2 single
general inventive concept, as required by Rule 13.1 PCT, are as foliows:

The subjeci-maiter common 1o the five identified groups of inventions
amounts to no more than a voltage- or current supply, which is trivially not
new.

Note that a first sub-invention, dependent claim §, is included in the first group
of inventions, not because it is unitary with the rest of the claims in the group,
but because it is only trivially different from claim 1; the same is the case for
the second and third sub-inventions (claims 7, 10-15).

He llem V

Reasoned statement with regard {o novelly, inventive step or industrial
applicability; citations and explanations supporiing such sialement

2 Reference is made to the following documents:

D1 US 2005/215209 A1 (TANABE) 29 September 2005

D2 DONGSU KIM ET AL "High efficiency and wideband envelope tracking
power ampilifier with sweet spot tracking”,
RADIO FHEQUENCY INTEGRATED CIRCUITS SYMPOSIUM (RFIC),
2010 IEEE, IEEE, PISCATAWAY, NJ, USA, 23 May 2010 (2010-05-23),
pages 255-258, XP031684103,
ISBN: 978-1-4244-6240-7

D2 DAEHYUN KANG ET AL: "A Multimode/Multiband Power Amplifier With
a Boosted Supply Modulator”,
IEEE TRANSACTIONS ON MICROWAVE THEORY AND
TECHNIQUES, IEEE SERVICE CENTER, PISCATAWAY, NJ, US,
vol. 58, no. 10, 1 Ociober 2010 (2010-10-01), pages 2588-2608,
XP011317521,
ISSN: 0018-8480

D4 US 2005/046474 A1 (MATSUMOTO)} 3 March 2005

Form POTASA/ZAY (Separate Shest) (Shaet 3} (EP0-Aoril 2005}
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INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/US2012/043%8158
D5 JINSUNG CHOI ET AL: "Envelope tracking power amplifier

robust to battery depletion”,

MICROWAVE SYMPOSIUM DIGEST (MTT), 2010 IEEE MTT-8
INTERNATIONAL, IEEE, PISCATAWAY, NJ, USA, 23 May 2010
(2010-05-23), pages 1074-1077, XP031714159,

ISBN: 878-1-4244-6056-4

B3 DAEHYUN KANG ET AL: "LTE Power Ampilifier for envelope
tracking polar transmitters”,
MICROWAVE CONFERENCE (EUMC), 2010 EURCPEAN,
IEEE, PISCATAWAY, NJ, USA, 28 September 2010
(2010-00-28), pages 628-831, XP0317861 14,
ISBN: 978-1-4244-7232-1

D7 JINSUNG CHOI ET AL: "A Polar Transmitier With CMOS
Programmable Hysteretic-Controlled Hybrid Switching Supply
Modulator for Mullistandard Appilications”,

IEEE TRANSACTIONS ON MICROWAVE THEORY AND
TECHNIQUES, [EEE SERVICE CENTER, PISCATAWAY, NJ,
us, '

vol. 57, no. 7, 1 July 2008 (2008-07-01), pages 1675-1686,
XP011258458,

ISSN: 0018-9480

B YUSHAN LI ET AL: "High Efficiency Wide Bandwidth Power
Supplies for GSM and EDGE RF Power Amplifiers”,
CONFERENCE PROCEEDINGS / IEEE INTERNATIONAL
SYMPOSIUM ON CIRCUITS AND SYSTEMS {ISCAS) : MAY 23
- 26, 2005, INTERNATIONAL CONFERENCE CENTER, KOBE,
JAPAN, IEEE SERVICE CENTER, PISCATAWAY, NJ, 23 May
2005 (2005-05-23), pages 1314-1317, XPC108156779,

DO 10.1108/ISCAS . 2005. 1464837
ISBN: 978-0-7803-8834-5

Do JASON T STAUTH ET AL: "Optimum Bias Caleulation for Parallel
Hybrid Switching-Linear Regulaiors”,
APPLIED POWER ELECTRONICS CONFERENCE, APEC 2007
- TWENTY SECOND ANNUAL IEEE, IEEE, PI, 1 February 2007
{2007-02-01), pages 569-574, XPO31085267,
ISBN: 978-1-4244-0713-2

Form PCTSA237 (Separate Sheat) (Sheat 4) (EPC-Aprd 2008)
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D10 HANS ERTL ET AL: "Basic Considerations and Topologies of
Switched-Mode Agssisied Linear Power Ampiifiers”,
{EEE TRANSACTIONS ON INDUSTRIAL ELECTRONICS, IEEE
SERVICE CENTER, PISCATAWAY, NJ, USA,
vol. 44, no. 1, 1 February 1897 (1897-02-01), XP011023224,
[SSN: 0278-0048.

First invention {claims 1-15]

3 The appiication fails to meet the requirements of Arl. 33(1) PCT because
claims 1-3, 6, 8-15 iack novelly, Art. 33{2) PCT, while claim 7 lacks an
inventive step, Art. 33(3) PCT:

- D1 (US 2005/215208} discioses {Fig. 3) an envelope tracking power supply
comprising a step-up {boost) switching converter 104 operatingoffa3.3 V
supply to generate a 4.7V supply voitage, a linear envelope tracking amplifier
118/119 providing an envelope tracking supply voltage to RF power amplifier
124, wherein the 3.3V supply and the boosted 4.7V supply are seleciably
provided to the linear amplifier as a function of the input envelope comparsd
to a number of predetermined threshoids, corresponding to claims 1-3, 6,
8-15. The skilled person uses a battery {o power the D1 amplifier system
when needed, €.g., for a mobile application: claim 7 not inventive,

4 The application fails o meet the requirements of Art. 33(1) PCT becauss
claims 1-15 lack novelty, Art. 33(2) PCT:

- D2 ("High efliciency and wideband envelope tracking power amplifier with
sweet spot tracking”, by Kim et al, [EEE 2010) discloses (Fig. 3) an envelope
tracking power supply comprising a 5V boost converter operating off a 3.4V
battery {Section 'Measurement resuits, 5th line} and feeding a linear amplifier
that drives the supply voliage for the RF PA. The boost converter generates
the boosted voitage if the envelope is above some vaiue, and alsc if the
battery voltage is below some value - in fact, it always generales the boosted
voltage. A swilching class D converter runs directly off the 3.4V battery and
assists the inear amplifier, corresponding {o claims 1-3, 6-15. The linear
amplifier is shown in Fig. 4 and described on page 258, left hand column o

Form PCT/ASAZET (Separate Sheet) (Sheet &) {ERC-Apnil 2008)
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comprise an operational transconductance amplifier (OTA) congisting of
complementary, differential iong-tail pairs and a folded cascode gain siage,
the QTA connected to two source followers (the FETs shown o be biased by
symbaolic current sources) which read as the claimed driver and which
generate two drive signals for the cutput stage transistors which include a P-
ch FET with its source connected to the positive {boosted) supply and a N-ch
FET with its source connected 1o ground, both drains connected o the output,
corresponding to claim 4. The switching amplifier of Fig. 3 is shown in detail in
Fig. 5 to comprise other two P-ch FETs P1, P2 connected as per claim 5.

- Additionally, D3 ("A Multimode/Muliband Power Ampilifier With a Boosted
Supply Modulator”, by Kang et al, IEEE 2010) discloses (Fig. 4) a similar
arrangement according o ¢laims 1-15.

5 The application fails o mest the requirements of Arl. 33(1) PCT because
claims 1-3, 6-15 lack novelty, Art. 33{2) PCT:

- D4 (UG 2005/046474) discloses (Fig. B) an envelope tracking power supply
for an RF power amplifier in a battery powered cell phone (para. [0003-4], the
supply comprising a boost converter 41 generating, from supply 7, a boosted
voltage Vs2, which is passed via buck converter 25 to the linear part 3, 4 of an
envelope tracking amplifier. A switching part 1, 24, 26 of the envelope fracking
ampilifier receives the supply voltage 7 directly. The boost converter generates
the boosted vollage Vs2 if the envelope is above some value, and also if the
battery voliage 7 is below some value - in fact, it always generates the
boosted vollage, corresponding to claims 1, 2, 6, 7-15.

- Additionaily, D5 (CHOI: "Envelope tracking power ampilifier robust to battery

depletion”, XP0O31714159, Fig. 5) and D6 (KANG: "LTE Power Amplifier for
envelope tracking polar transmitters”, XP031786114, Fig. 9) each discloses
envelope Iracking ampilifiers according to claims 1-3, 8, 8, 10-15.

Form PCTASA/23T (Separaie Sheet) (Sheat 8) (EPO-April 2005)
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Second invention {(claim 16 in combination with claim 17}

(o)

The application fails to meet the requirements of Art. 33(1) PCT because
claims 16, 17 lack novelty, Art. 33(2) PCT:

- D2 {"High efficiency and wideband envelope tracking power amplifier with
sweel spot tracking”, by Kim et al, iEEE 2010) discloses (Fig. 3) an envelope
tracking power supply comprising a 5V boost converter gperating off a 3.4V
battery (Section 'Measurement results, 5th line) and feeding a linear amplifier;
and a switching amplifier, the two amplifiers’ output currents combining to feed
the RF PA load.

- D3 ("A Multimode/Multiband Power Amplifier With a Boosled Supply
Modulator”, by Kang et al, IEEE 2010) discloses (Fig. 4) a composite linear/
switching envelope tracking supply for an RF PA, the linear ampiifier fed from
a boost converter.

- D4 (U 2005/046474) discloses (Fig. &) a composite linear/swilching
envelope tracking power supply for an BF PA, the linear amplifier 3 boost
converter 41 via buck converter 25.

- D5 (CHO "Envelope tracking power amplifier robust (o baltery depletion”,
KP331714159, Fig. 5) and D6 (KANG: "LTE Power Amplifier for envelope

tracking polar transmitters”, XP031786114, Fig. 9) each discloses envelope
tracking composite lingar/amplifiers with boosted supplies for the linear part.

Third invention (olgim 18 in combination with claim 18}

4

The application fails (o meel the requiremen’@ts of Art. 33(1) PCT because
claims 16, 18 lack novelty, Art. 33(2) PCT:

- D3 {"A Muliimode/Multiband Power Amplifier With a Boosted Supply
Modulator”, by Kang et al, IEEE 2010) discloses (Fig. 4) a composite linear/
switching envelope tracking supply for an RF PA, the output current of the
linear amplifier sensed by current sense amplifier IHo-V to control the CMOS
(N/F MOS) output stage Vsw via a hysteretic comparator and a gate driver.

- D7 ("A Polar Transmitter With CMOS Programmable Hysteretic-Controlled
Hybrid Switching Supply Modulator for Muliistandard Applications®, by Chai,
XP011258458) discloses (Fig. 1) a tracking supply essentially identical {o that
of D3,

Form PCTASA/RA7 (Separate Sheet) (Sheet 7) {EPC-April 200%)
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8 The application fails to meet the requirements of Art. 33(1) PCT because

claim 16 lacka novelty, Art. 33(2} FCT, and because claim 18 lacks an
inventive step, Art. 33(3) PCT:

- D8 {"High Efficiency Wide Bandwidth Power Supplies for GSM and EDGE
RF Power Ampilifiers”, by Li, XPO10815779) discloses {Fig. 4) a compaosite
finear/swiiching envelepe tracking supply for an RF PA, according to claim 186,
and further having a comparator receiving the sensed linear amplifier cutput
current and a gate driver for the switching CMOS ouiput stage. D8 does not
disclose a current sense amplifier as required in claim 18. The skilled person,
however, when faced with task of realizing the symbeglicaliy depicted current
sense function, uses, as a matter of course, a current sense amplifier for its
intended purpose, £.g., to provide to the comparator 8 more suitable signal.

- D8 ("Optimum Bias Calculation for Paraliel Hybrid Switching-Linear
Reguiators”, by Stauth, XP031085267) discloses {Fig. 1) a compaosite linear/
switching envelope tracking supply for an RF PA, according to ¢laim 16, and
further having a comparator receiving the sensed linear amplifier ouiput
current and a gate driver for the switching CMOS output stage. DS does not
disclose a current sense amplifier as required in claim 18, The skilled person
uses one for the same reasons given for D8.

Fourth invention (claim 18 in combination with ciaim 18}

g The application fails to meet the requirements of Art. 33(1) PCT because
claims 18, 19 lack novelty, Art. 33{(2) PCT:

- Each one of documents D2-09 discioses a composite linear/swilching
envelope fracking supply for an BF PA. In such an arrangement the finear
amplifier generally delivers the faster signal components and the switching
amplifier DC and low frequency components, as explicitly taught in D2, page
256, left column, top; in D3, 2nd page, left column, penultimate paragraph; in
D4, Fig. 5 {low pass- and high pass filters 26, 4);in D7, Fig. 8;in D8, page
13185, left column, bottom; and in D8, page 568, right column, top.

Form POTASAZAT {Separate Sheet) {Sheet 8) {(EPOC-April 2005}
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Fifih inveniion {claims 20-28}

10

The application fails to mest the requirements of Art. 33(1} PCT because

claims 20, 21, 24, 26 lack noveity, Arl, 33{2) PCT, while claims 22, 23 lack an
inventive step, Art. 33(3) PCT:

- D@ discioses (Fig. 1) a composite linear/switching tracking supply for an RF
PA, wherein the linear amplifier's cutput current is sensed and used (o conirol
the output current of the switching supply. An offset as given in eg. (8)is
added o the sensed current 10 increase the switching current o maximize the
overall efficiency. The offset is partially based on the supply voliage Vdd
which feeds the switching ampiifier, according to claims 20, 21, 24, 26, Art. 33
(2) PCT. Of the additional features of claims 22 and 23, only the current sense
amplifier is not disclosed in D9; the skilled person non-inventively adds i,
please refer to above point 8 (claims 22, 23 not inventive, Art. 33(3) PCT).

- D10 ("Basic Considerations and Topologies of Switched-Mode Assisted
Linear Power Amplifiers”, by Erll, XP011023224) discloses (Fig. 2} a
composite linear/switching power amplifier, where a switching stage sensas
the current of the linear push-pull output stage. In the Fig. 9d variant of the
switching stage the current source- and sink parts have been separated; the
current in the sourcing part is greater (always above zero) than the normal
case seen in Fig. 3, which effectively amounts {0 an offset having been added
to the sensed current, according o claims 20, 24.

- Claim 25 appears 1o mest the requirements of Art. 33(1) PCT. The cited prior
art does not teach or fairly suggest {eeding a boosted supply voltage to the
fingar ampiifier in D9 or D10, nor adding an offset current in the other cited an,
Art. 33(2), (3) PCT.

Farm PLTASAR23T (Separaie Sheet) (Sheet ©) (EFPO-Aprid 2008)
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Possible steps after receipt of the international search repori (18R) and
written opinion of the International Searching Authority (WO-1S8A)

CGeneral
information

Amending claims
undar
Art. 18 PCT

- Filing a demand
for international
preliminary
gxamination

Fiting informal
commenis

End of the
intarnational
phase

Relevant PCT
Rules and more
information

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an 18R 1t is accompanied by the WO-ISA Unlike the
former written opinion of the IPEA {Rule 68.2 FCT), the WG-IBA is nol
meant to be responded to, but {0 be taken inio congideration for further
procedural steps. This document expiains about the possibilities.

Within 2 months after the date of maiiing of the ISR and the WO-18A the
applicant may file amended claims under Art. 18 PCT directly with the
International Bureau of WIPQC. The FCT reform of 2004 did not change
this procedure. For further information please ses Ruls 48 POT as well as
form PCT/184/220 and the corresponding Notes to form PCT/ISA/220.

in principle, the WO-18A will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. | the applicant neveriheless wishes
to file a demand this must be done before expiry of 3 months after the
date of mailing of the 1SR/ WOC-18A or 22 months after priority
date, whichever expires later {(Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as befors, normally at the same time as
filing the demand {Rule 86.1 {b) PCT).

if a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the 1PEA into an PAP {International Freliminary Heport on Patentability)
which wouid merely refled the content of the WO-18A The demand can still
be withdrawn (Art. 37 PCT)

After receipt of the [SRVWO-1S8A the applicant may file informal comments
ot the WO-18A directly with the International Bureau of WiPO. These
will be communicated to the designated Offices together with the IPRP
{international Preliminary Raporl on Patentability) at 30 months from the
priority date. Hease alzso rafer to the naxt box.

At the end of the international phase the International Bursau of WIPO will
transform the WG-ISA or, if a demand was filed, the written opinion of the
IPEA into the IPRP, which will then be transmitied fogsther with possible
informal comments to the designated Offices. The |PRP replaces the former
1PER (international prefiminary examination report}.

Rule 43 PCT, Rule 43bis PCT, Rule 44 BCT, Rule 44bis PCT, FCT Newsletter
12/2003, OJ 11/2003, Q) 12/2003
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Bitle beachien Sie, dass angeflhrie Nichipatentiiteratur {wie z.B.
wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsachulz und/oder anderen Schutzarten flr schrifliche
Werke unterfiegen kinnte. Die Vervielfdltigung urheberrechilich
geschitzier Texte, ihre Verwendung in anderen slekironischen oder
gedruckien Publikationen und ihre Weitergabe an Dritte ist ohne
ausdrickliche Zustimmung des Rechisinhabers nicht gestattet.

Veuillez noter que les ouvrages de la litérature non-brevets qui sont
cites, par exemple les documents scientifigues ou techniques, eic.,
peuvent élre protégés par des droits d'auteur et/ou toute autre protection
des écrits prévue par les iégisiations applicables. Les textes ainsi
protégés ne peuvent étre reproduits ni utilisés dans d'autres publications
électroniques ou imprimées, ni rediffusés sans l'autorisation expresse du
fitulaire du droit d'auteur.

Please be aware that cited works of non-patent literalure such as
scieniific or technical documents or the like may be subject to copyright
protection and/or any cother protection of written works as appropriate
based on applicable laws. Copyrighted texts may not be copied or used
in other electronic or printed publications or re-distributed without the
axpress permission of the copyright holder.
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Application No. Applicant(s)
13/167,659 MATHE ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventor to File)
KHANH V. NGUYEN 2817 E‘g‘“

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS,
WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be avallable under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (8) MONTHS from the mailing date of this communication.
- |t NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (8) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
eamed patent term adjustment. See 37 CFR 1.704(b).
Status
1) Responsive to communication(s) filed on

[] A declaration(s)/affidavit(s) under 37 CFR 1.130(b) was/were filedon ____ .
2a)Xl This action is FINAL. 2b)[] This action is non-final.
3)[] An election was made by the applicant in response to a restriction requirement set forth during the interview on
; the restriction requirement and election have been incorporated into this action.
4)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims

5K Claim(s) 3-7.10-15.17-19 and 21-26 is/are pending in the application.

5a) Of the above claim(s) is/are withdrawn from consideration.

6)X Claim(s) is/are allowed.

7)Y Claim(s) 8 and 9 is/are rejected.

8)[] Claim(s) is/are objected to.

9)[] Claim(s) are subject to restriction and/or election requirement.
* If any claims have been determined allowable, you may be eligible to benefit from the Patent Prosecution Highway program at a
participating intellectual property office for the corresponding application. For more information, please see

nitohaww . usolo.gov/patents/init_events/pph/index.jsp or send an inquiry to PPHfeedback@uspio.qov.

Application Papers
10)[C] The specification is objected to by the Examiner.
11)[] The drawing(s) filed on is/are: a)[_] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).

Priority under 35 U.S.C. § 119
12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
Certified copies:
a)J Al b)[]Some* c¢)[] None of the:
1.[] Certified copies of the priority documents have been received.
2] Certified copies of the priority documents have been received in Application No.
3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.
Interim copies:
a)J Al b)[JSome c¢)[] None of the: Interim copies of the priority documents have been received.

Attachment(s)
1) D Notice of References Cited (PTO-892) 3) |:| Interview Summary (PTO-413)
2) [X] Information Discl Statement(s) (PTO/SB/08 e ey
nformation Disclosure Statement(s
) () ) 4) [ other:

Paper No(s)/Mail Date 2/22/13.

5. Patent and Trademark Office
PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper No./Mail Date 20130503A
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Application/Control Number: 13/167,659 Page 2
Art Unit: 2817

DETAILED ACTION

Claim Objections
Claim 8 is objected to because of the following informalities:
Claim 8, “wherein the envelope amplifier is operative to further receive the first
supply voltage and generate the second supply voltage based on the first supply
voltage and generate the second supply voltage based on the first supply voltage or the

boosted supply voltage, and further” should correctly be -- wherein the envelope

amplifier is operative to further receive the first supply voltage and generate the

second supply voltage based on the first supply voltage or the boosted supply

voltage. — Note, the original limitations of claim 8 should be deleted since similar
claimed subject matters are disclosed.

Appropriate correction is required.

Claim Rejections - 35 USC § 112
The following is a quotation of 35 U.S.C. 112(b):
(B) CONCLUSION.—The specification shall conclude with one or more claims
particularly pointing out and distinctly claiming the subject matter which the inventor or a
joint inventor regards as the invention.

The following is a quotation of 35 U.S.C. 112 (pre-AlA), second paragraph:

The specification shall conclude with one or more claims particularly pointing out and
distinctly claiming the subject matter which the applicant regards as his invention.

Claims 8 and 9 are rejected under 35 U.S.C. 112(b) or 35 U.S.C. 112 (pre-AlA),

second paragraph, as being indefinite for failing to particularly point out and distinctly
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Application/Control Number: 13/167,659 Page 3
Art Unit: 2817

claim the subject matter which the inventor or a joint inventor, or for pre-AlA the
applicant regards as the invention.

Regarding claim 8, newly amended claim 8 disclosed similar claimed subject
matters, see the last two limitations of the claim.

Regarding claim 9, it should be canceled since the claimed subject matters

already disclosed in amended claim 8.

Allowable Subject Matter

Claims 3-8, 10-15, 17-19, 21-26 are allowed.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to Khanh V. Nguyen whose telephone number is 571-272-
1767. The examiner can normally be reached on 8:00 AM - 5:00 PM.
If attempts to reach the examiner by telephone are unsuccessful, the examiner's
supervisor, Robert Pascal can be reached on 571-272-1769. The fax phone number for

the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 13/167,659 Page 4
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Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http:/pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a
USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Khanh Van Nquyen/
Primary Examiner, Art Unit 2817
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the application:

Listing of Claims:

1. (Canceled)

2 (Canceled)

3 (Previously Presented)  The apparatus of claim 4, wherein the envelope amplifier is
operative to generate the second supply voltage based on the boosted supply voltage if the
envelope signal exceeds a first threshold, or if the first supply voltage is below a second

threshold, or both,

4. (Previously Presented) An apparatus comprising:

a boost converter operative to receive a first supply voltage and generate a boosted supply
voltage having a higher voltage than the first supply voltage; and

an envelope amplifier operative to receive an envelope signal and the boosted supply
voltage and generate a second supply voltage based on the envelope signal and the boosted
supply voltage, wherein the envelope amplifier is operative to further receive the first supply
voltage and generate the second supply voltage based on the first supply voltage and generate the
second supply voltage based on the first supply voltage or the boosted supply voltage, and
further wherein the envelope amplifier comprises

an operational amplifier (op-amp) operative to receive the envelope signal and provide an
amplified signal,

a driver operative to receive the amplified signal and provide a first control signal and a
second control signal,

a P-channel metal oxide semiconductor (PMOS) transistor having a gate receiving the
first control signal, a source receiving the boosted supply voltage or the first supply voltage, and

a drain providing the second supply voltage, and

LA/1449051.1
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an N-channel metal oxide semiconductor (NMOS) transistor having a gate receiving the
second control signal, a drain providing the second supply voltage, and a source coupled to

circuit ground.

5. (Original)  The apparatus of claim 4, wherein the envelope amplifier further
comprises

a seccond PMOS transistor having a gate receiving a third control signal, a source
receiving the boosted supply voltage, and a drain coupled to the source of the PMOS transistor,
and

a third PMOS transistor having a gate receiving a fourth control signal, a source receiving

the first supply voltage, and a drain coupled to the source of the PMOS transistor.

6. (Previously Presented)  The apparatus of claim 4, further comprising:
a power amplifier operative to receive the second supply voltage from the envelope
amplifier and to receive and amplify an input radio frequency (RF) signal and provide an output

RF signal.

7. (Previously Presented) The apparatus of claim 4, wherein the first supply voltage is a

battery voltage for the apparatus.

8. (Currently Amended)  An integrated circuit comprising:

a boost converter operative to receive a first supply voltage and generate a boosted supply
voltage having a higher voltage than the first supply voltage; and

an envelope amplifier operative to receive an envelope signal and the boosted supply
voltage and generate a second supply voltage based on the envelope signal and the boosted
supply voltage, wherein the envelope amplifier is operative to further receive the first supply
voltage and generate the second supply voltage based on the first supply voltage and-generate-the
second—supphy—voltage—based—on—the—first—supply—veltage or the boosted supply voltage, and

further

LA/1449051.1
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9. (Canceled)

10.  (Previously Presented) An apparatus for wireless communication, comprising:

a power amplifier operative to receive and amplify an input radio frequency (RF) signal
and provide an output RF signal; and

a supply generator operative to receive an envelope signal and a first supply voltage, to
generate a boosted supply voltage having a higher voltage than the first supply voltage, and to
generate a second supply voltage for the power amplifier based on the envelope signal and the
boosted supply voltage, wherein the supply generator incorporates an operational amplifier (op-
amp) operative to receive the envelope signal and provide an amplified signal, a driver operative
to receive the amplified signal and provide a first control signal and a second control signal, a P-
channel metal oxide semiconductor (PMOS) transistor having a gate receiving a first control
signal, a source receiving the boosted supply voltage or the first supply voltage, and a drain
providing the second supply voltage, and an N-channel metal oxide semiconductor (NMOS)
transistor having a gate receiving the second control signal, a drain providing the second supply

voltage, and a source coupled to circuit ground.

11.  (Original) The apparatus of claim 10, wherein the supply generator is operative to
generate the second supply voltage based on the envelope signal and either the boosted supply

voltage or the first supply voltage.

12.  (Previously Presented) A method of generating supply voltages, comprising:
generating a boosted supply voltage based on a first supply voltage, the boosted supply
voltage having a higher voltage than the first supply voltage; and
generating a second supply voltage based on an envelope signal and the boosted supply
voltage, wherein the second supply voltage is generated by an envelope amplifier that produces

the second supply voltage using an operational amplifier (op-amp) that receives the envelope

LA/1449051.1
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signal and provides an amplified signal, a driver that receives the amplified signal and provides a
first control signal and a second control signal, a P-channel metal oxide semiconductor (PMOS)
transistor that receives the first control signal, a source that receives the boosted supply voltage
or the first supply voltage, and a drain providing the second supply voltage and an N-channel
metal oxide semiconductor (NMOS) transistor that receives the second control signal at a gate

and provides a second supply voltage through a drain, and a source for circuit grounding,.

13.  (Original) The method of claim 12, wherein the generating the second supply voltage
comprises generating the second supply voltage based on the envelope signal and either the

boosted supply voltage or the first supply voltage.

14.  (Currently Amended) An apparatus for generating supply voltages, comprising:

means for generating a boosted supply voltage based on a first supply voltage, the
boosted supply voltage having a higher voltage than the first supply voltage; and

means for generating a second supply voltage based on the envelope signal and the
boosted supply voltage[ ], wherein the means for generating the second supply voltage
incorporates an envelope amplifier that produces the second supply voltage using an operational
amplifier (op-amp) that receives the envelope signal and provides an amplified signal, a driver
that receives the amplified signal and provides a first control signal and a second control signal, a
P-channel metal oxide semiconductor (PMOS) transistor that receives the first control signal, a
source that receives the boosted supply voltage or the first supply voltage, and a drain providing
the second supply voltage and an N-channel metal oxide semiconductor (NMOS) transistor that
receives the second control signal at a gate and provides a second supply voltage through a drain,

and a source for circuit grounding[.].
15.  (Original) The apparatus of claim 14, wherein the means for generating the second
supply voltage comprises means for generating the second supply voltage based on an envelope

signal and either the boosted supply voltage or the first supply voltage.

16. (Canceled)
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17.  (Previously Presented) The apparatus of claim 18, further comprising:
a boost converter operative to receive the first supply voltage and provide a boosted
supply voltage having a higher voltage than the first supply voltage, wherein the envelope

amplifier operates based on the first supply voltage or the boosted supply voltage.

18.  (Previously Presented) An apparatus comprising:

a switcher operative to receive a first supply voltage and provide a first supply current;

an envelope amplifier operative to receive an envelope signal and provide a second
supply current based on the envelope signal; and

a power amplifier operative to receive an envelope signal and provide a second supply
current based on the envelope signal; and

a power amplifier operative to receive a total supply current comprising the first supply
current and the second supply current, wherein the switcher comprises

a current sense amplifier operative to sense the first supply current, or the second supply
current, or the total supply current and provide a sensed signal,

a driver operative to receive the sensed signal and provide a first control signal and a
second control signal,

a P-channel metal oxide semiconductor (PMOS) transistor having a gate receiving the
first control signal, a source receiving the first supply voltage, and a drain providing a switching
signal for an inductor providing the first supply current, and

an N-channel metal oxide semiconductor (NMOS) transistor having a gate receiving the
second control signal, a drain providing the switching signal, and a source coupled to circuit

ground.
19.  (Previously Presented) The apparatus of claim 18, wherein the first supply current
comprises direct current (DC) and low frequency components, and wherein the second supply

current comprises higher frequency components.

20. (Canceled)
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21.  (Previously Presented) The apparatus of claim 22, wherein the switcher operates based

on a first supply voltage, and wherein the offset is determined based on the first supply voltage.

22.  (Previously Presented)  An apparatus comprising:

an inductor operative to receive a switching signal and provide a supply current; and

a switcher operative to sense an input current and generate the switching signal to charge
and discharge the inductor to provide the supply current, the switcher adding an offset to the
input current to generate a larger supply current via the inductor than without the offset, wherein
the switcher comprises

a summer operative to sum the input current and an offset current and provide a summed
current,

a current sense amplifier operative to receive the summed current and provide a sensed
signal, and

a driver operative to receive the sensed signal and provide at least one control signal used

to generate the switching signal for the inductor.

23.  (Original) The apparatus of claim 22, wherein the at least one control signal
comprises a first control signal and a second control signal, and wherein the switcher further
compriscs

a P-channel metal oxide semiconductor (PMOS) transistor having a gate receiving the
first control signal, a source receiving a first supply voltage, and a drain providing the switching
signal, and

an N-channel metal oxide semiconductor (NMOS) transistor having a gate receiving the
second control signal, a drain providing the switching signal, and a source coupled to circuit

ground.

24.  (Previously Presented) The apparatus of claim 22, further comprising:
an envelope amplifier operative to receive an envelope signal and provide a second
supply current based on the envelope signal, wherein a total supply current comprises the supply

current from the switcher and the second supply current from the envelope amplifier.
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25.  (Original) The apparatus of claim 24, further comprising:
a boost converter operative to receive the first supply voltage and provide a boosted
supply voltage having a higher voltage than the first supply voltage, wherein the envelope

amplifier operates based on the first supply voltage or the boosted supply voltage.
26.  (Previously Presented) The apparatus of claim 22, further comprising:

a power amplifier operative to receive the supply current from the inductor and to receive

and amplify an input radio frequency (RF) signal and provide an output RF signal.
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REMARKS/ARGUMENTS

The above identified patent application has been amended and reconsideration and
reexamination are hereby requested.

Claims 3-8, 10-15, 17-19, and 21-26 are now pending in the application. Claims 1, 2, 16,
and 20 have been previously canceled. Claim 8 and 14 have been amended. Claim 9 has been
canceled. No new matter has been added, as the claim amendments and new claims have support

in the application as originally filed.

Claim Objections
The Examiner has objected to claim 8 because of an informality. The Applicant has
amended claim 8. In view of the above amendments, the Applicant respectfully requests that the

above objection be withdrawn.

Claim Rejections - 35 U.S.C. § 112(b)

Claims 8 and 9 were objected under 35 US.C. § 112(b), second paragraph, as being
indefinite for failing to particularly point out and distinctly claim the subject matter which the
Applicant regards as the invention. According to the Office Action, newly amended 8 disclosed
similar claimed subject matters; claim 9 should be canceled since the claimed subject matters are
already disclosed in amended claim 8.

The Applicant has amended claim 8 and submits that claim 8 particularly points out and
distinctly claims the subject matter which the Applicant regards as the invention. Claim 9 has

been cancelled.

Claim Objections/Allowable Subject Matter
The Applicant thanks the Examiner for allowing claims 3-8, 10-15, 17-19, and 21-26.
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CONCLUSION

In light of the amendments contained herein, the Applicant submits that the application is
in condition for allowance, for which carly action is requested.
Plecasc charge any fees or overpayments that may be due with this response to Deposit
Account No. 17-0026.
Respectfully submitted,

Dated: 2013-07-10 By: /William Marcus Hooks/
William M. Hooks
Reg. No. 48,857

QUALCOMM Incorporated

Attn: Patent Department

5775 Morehouse Drive

San Diego, California 92121-1714
Telephone:  (858) 658-4351
Facsimile: (858) 658-3984
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