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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 gop-

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 {PMOSL 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 operatioual 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 si nal and a second control si nal 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 si nal at a ate
 

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 am lified si nal and rovides a first control si nal and a second control si nal a
 

P-channel metal oxide semiconductor PMOS transistor that receives the first control si nal a
 

source that receives the boosted su l volta e or the first su l volta e and a drain rovidin
 

the second su l volta e 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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l6. (Canceled)

l7. (Currently Amended) The apparatus of claim fl +6, 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) $he—apparatusotlelaim—l-é 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 ower am lifier o erative to receive an envelo e si nal and rovide a second su l
 

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]]l_8, 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 2 2-9, 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) Ibe—apparatus—e-tlel-a-imég An apparatus comprising:

an inductor operative to receive a switching sigpal 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

comprises

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 2 2-0, 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 2-0, 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, l2, 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 LES. C. § ”2(b)

Claim 3 was objected under 35 U.S.C. § I 12(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” andfor “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, 6-12, 19-21, and 24-26 under 35 U.S.C. § 102(a)

as being anticipated by Kim ct a1. (RM03D-l “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-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."

Accordingly, the Applicant submits that claims I, 8, 10, l2, l4, l6, and 20 are 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 are also allowable based upon their respective base claims and the additional features

therein.
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Claim Objections/A”awable 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

al lowabl 0.

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. I 7-0026.

Respectfully submitted,

Dated: 2013-02-19 By: x’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 PCTfU32012/043915

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 amplifier feeds
an RF power amplifier.

1.2. claim: ?

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, 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 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 second supply current

based on an envelope signal; and a power amplifier that
receives a total supply current comprising the first and

Form PCTIISNZGS (extra sheet} (July 1992; reprint Januaty 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 frequencyjcomponents.

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, could be searched

without effort justifying 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

posteriori, further laCk of unity.

Form PCT/ISA/206 (extra sheet) (July 1992; reprint January 2004) page 2 Of 2
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1.The present communication is an Annex to the invitation to pay additional fees (Form PCTz‘lSA/206). It shOWs the
results of the international search estaElIshecl on the parts of the international application which relate to the invention
first mentioned in claims Nos;, .

2Ihéfimmluliliyclal‘igntilscrlirdt the irllgn‘fialllglnall gelaciiiliaer: efiich will be established according to Article 18 and Rule 43.
3.lt 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.ll 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 FIE LEVAIII'I'

Category“ Citation of document with indication, where appropriate, of the relevant passages Relevant to claim No

US 2005/215209 A1 (TANABE MITSURU [JP] ET
AL) 29 September 2005 (2005-09- 29)
figure 3

DONGSU KIM ET AL: "High efficiency and
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—?

figures 3—5

DAEHYUN KANE ET AL: "A

Multimode/Multiband Power Amplifier With a
Boosted Supply Modulator",
IEEE TRANSACTIONS ON MICROWAVE THEORY AND

TECHNIQUES, IEEE'SERUICE CENTER,
PISCATAWAY, NJ, US,

vol. 58, no. 10,

1 Ottober 2010 (2010-10-01), pages
2598-2608, XP011317521,
ISSN: 0018-9480

figure 4

US 2005/046474 A1 (MATSUMOTO HIDETOSHI
[JP] ET AL) 3 March 2005 (2005-03-03)
figures 5, 15

D Further documents are listed in the continuation of box C. Patentfamily members are listed in annex.
° S in] cate cries of cited documents :

pec g '1" later document published after the intemah'onal filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory undertying theinvention

'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 particu lar relevance the claimed invention
tiling date cannot be considered novel or cannot be considered to

'L" document which may throw doubts on priority clairn(s) or involve an inventive step when the document is taken alone
which is cited to establish the publication date of another 'Y" document of - . - - -. _ . _ _ particular relevance. the claimed Invention
“mm” C" otherspecial "35‘5”" (as 59‘3”“) cannot be considered to involve an inventive step when the

‘0' document referring to an oral disclosure. use exhbition 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 inlemat‘ional filing date but in the art.
later than the priority date claimed '8? document member of the some patent family

Form PCTIISAQOS (Annex. first sheen iJuly 1992: Iepiinl Januaiy 2004}
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JP 4012165 32 21-11—2007
JP 2005277559 A 06-10-2005

2005215209 29—09—2005  

US 2005046474 .41 . 03-03-2005 CN 1592089 A 09-03—2005
_ JP 4589665 32 01—12—2010

JP 2005102146 A 14—04-2005
2005046474 03—03—2005
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Important Information

General:

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

. Any payment has to be made directly to this lSA. payments to other entities will not be

accepted.

t 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).

a 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.

. The amount of the protest fee depends on the amount due on the date on which the

payment is made.

Payment or transfer to a bank account:

. The date to be considered as the date on which the payment is made is the date on

which the amoant of the payment or the transfer is actually entered in a bank account or
Giro account held by the EPO.

- The fees shall be paid in euros, no equivalents in other currencies. all charges to be

carried by the applicant

0 For a list 01 accounts held by the EPO please see -

httg:iiwww.eurogean-patent-office.orgiegoinewibank eurcpdf

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 ofpaying.

Payments by credit card or ohegue are not possible.

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

o For general information on the protest procedure at ISNEP please refer to the Special

Edition No. 3 of the OJ of the EPO 2007 pages 140-145 httg:iiwww.european—Qatent—
officeorgiegoipubsioiOO'liOB O'HSQecial edition 3 epc 2d00 decisions.pdf

4: 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.

GEE-03401211124
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Bitte beachten Sie, dass angefiihrte Nichtpatentliteratur (wie z. B.

wissenschaftliche oder technische Dokumente) je nach geltendem Recht
dem Urheberrechtsschutz und/oder anderen Schutzarten fiJr schriftliche

Werke unterliegen konnte. Die Vervielfaltigung urheberrechtlichi

geschiitzter Texte, ihre Verwendung in anderen elektronischen oder

gedruckten 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 without the

express permission of the copyright holder.

 
XS CPRTENFRDE



Page 102 of 240Page 102 of 240
PflTENT CfiflPEfifiTtON Tfififii‘i’t’

From the tNTERNATEONAL SEARGHING AUTHGRITY
 CT

NOTEHGATIGN OF TRANSMHTM. OF
THE iNTERNATiONAL SEARCH REPORT AND

THE WRITE‘EN OPINION OF THE iNTERNATiONAL

SEARCHING AUTHORi'i'Y, OR THE BEGLARAWUN

 
   

  
 

 
 
 
  
 
 

t-iooks. Wiiiiarn M
QUALCOMM iNCOi-‘iPOt-EA'F'ED

53"?5 Moronouse Drive

San Diego, GA 9212t-t?t4
ETATS- UNIS D’RMERiQUE

{PCT Rute 44.1}

 

  

 
5 3 flats mat-.59"""

{day’monttm’aar}
 

28 November 201. 2 (26-1 $2312}

 
Auntie-ante or agent's fiia reiteration

t [it UUBWO 
  

  

FOR FURTHER acnon See pai'afirapt'ist and 4 new

internetiona! amicaiion No.
PGTEU $261 25'04391 £3

Appiioant
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GUALCOMM iNCOHP-TJRATE D

The applicant is hereby notifies that the international search report and tire written opinion at the international Searching
Author'rty have been established and are transmitted herewith.

Filing oi amendments amt statement under Artiste 19:
The appitcant is entitieo, it its so wishes, to amend the claims of the intenrationai Appiioation {see Huts 45}:

When? The time iin'ii‘l for tiiing such amendments is normaiiytwo months from the date at transmittai oi the
international Search Report.

Where? Bireotty to the tritentationai Bureau ot WIPG, 311 dternin ties Colornbettee
t2! 1 Geneva 20, Switzertaritt, Faeoirnite Nos. {41-22} 338.32.?!) _

For more detained inatrm::tim”!35 one PGTfinpttaant's Guide, internationai Phase, paragraphs 9.3041 — 9.011.

2. D The. appiinent is hereby notified that no interriationnt seamh report wit! no estabtiatsed and that the nectar-attain matter5 Artiste tflfitia} to that affect and the written Opinion of the internationat Searching Authority are transmitted herewith.

3. D With regard to any protest against payrrient of (an) additionat {139(5) under Rule 43.2. the apniioant is notified that:

D the protest together with the decision thereon has been transmitted to the internafionai Bureau together with anyrequest to torward the texts of both the protest and the Lieoieitm thereon to the designated Qttioeo.

D no decision has near: made yet on the protest; the appiicant wit! no notified as soon as a decision is made.
It. fieminrfiere

the applicant may submit comments on an intormat basis on the written opinion of the international Searching Authority to the
international Bureau. The. internationat Bureau wiil send a copy of such comments to aii designates! Oittces unteas an
ittternationai pmfintinary examination report has; been or is to be established. Foitowing the expiration of Bi) months from the
priority date, iii-E36 comments will also be made n‘raiiahte to the pubiio.

Shortly after the expiration at 18 months from the priority data,'tho internatianai application wit! be unwashed byths
tnternstionai Bureau it the applicant washes to avoid or postpone ramification, Initiation of Withdrawal oi the iritarnationai
apptication, or of the priority stain-n must reach the intarnationat Bureau Before completion of the technical preparations for
international pibiiosiion {flutes aunts] and 90.5333).

Within 19 months trom the priority date, but anty en raspeot oi acme designated Offices, a demand for international preiiminary
examination must be filed ifthe appiioant wishes to nostpont- the entry into the national phase Limit 36 months from the priority
date {in some Offices even later); otnoiwiaa, tho apptsoant mum, within 20 months from the tn'iority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

in respect at other denignated Qifioes, the time. iirnit at 30 tnonttte (or tater) wit! apply even if no demand is titted within ‘19months.

For fietoiis about the annticartts time iintit‘a, Otfioe by Office, see www.wipe.inttpct.‘an}textartime’iimitsjttm! and the
P$?Appiioantlt Guide, Nettie-net Chapters.

 
Name and mailing address otttie tnternatiortet Searching Authority 5 Authorized ottioer

I European Patent Office, PB. 5813 Patentiaan 2 GHiLiNi Marie-  nt-azeo HV fiiiswifik 5
‘ g Tel {@3140} 340.2549 5 Tot: +49 (0)32- 2399—5121

Fax: {+31 to) 340-3016 1

Form PGT'n-SNEEEG {Jury 291. o;



Page 103 of 240Page 103 Of 240 PATENT marihhhriciri ‘i’i-‘tEATY

C?

ENTEHNATEGNAL SEQR‘CH REPQR‘T

 

{PST Ariicia EB and Rules 43 and 44-}

fipfilicaritls or agent‘s iiie reference FQR FURTHER 8439 Form PCT{1555.220: Q- I ' ' ‘ ‘ G' '

E 1.31 0 G we Ag‘figfi a... meal as, where aphiicsbie, item .5 beiuw

inlematimal applihalihh No. 2 international iiiiri date (ckflrlicnihafi'eari {Earliest Pricriiy Dale {dayrimonfhfyear}: 9

i—ic'rz‘uszclzfotsiais 23,306,.i’2011

Applicant '-

‘i'l’iis ii'ilei'hatimiai Search ”spur! has been prepaied by this international Sew'chihg Aulhcrity and is transmitted lo the applicant
according to Articla 18. A cap}; is being lransmetled to the liiteriiatihriai Buraau.

"i‘his irileihaliuiiai search repurl curiaiaia cf .3 lalai hi 8____ sheets.

ix ll is alas accumpwiied by at why of each prim art Mumsiit cited in this report.

1 Basis. of the 213ng
a. With regard to the language, the internationat search was carried out an the bases at:

the iiiiema‘lianal application in the language ih which i! war:- film!

D s translalihn at lhe intema‘lienal application into i which is the iariguage
at a irant-laiicn tarnished fear the purposes cl interriahnhal searhi'i {Ruies 12.3(a) and 23-133)}

b. D This International search report has been aslahiihhed taking Into ammiit Elm rectificailan of an rahir'mus mistake
authorized by m notified to this Authority under i-‘iuie 91 (Rule 43.6tiisia5}.

h. D With regard to any fiuclmlide anfifal' 3min!) acid sequence d'mcloseri in iha lritai'riatitmal appi'icatitii‘i, see Bax ND. l.

D Certain claims ware {sand hhsearchable {See Box. Nu. ii)

2‘: Unity oi iri‘mrihiari is. lacking ($99 Bax No ill)

.1. With regairl to the Wise,

X the text is agprcvad as sutunittad in; the lawman!

the lext has Ewen eslabiished by this Aiillihrity la read .33 {chow-3.;

5. With regard to the absiracfi,

the text is approve-d as submitted by the appiimrii

the text has been established, acmrding to Rule- 382, by this Authority as; it apps-am in 30): N0. EV. The applicant
may, within one month fmm the date at mailing hi this internationai 59ml": report, submit mmments to this Authority

13-. With regard to the drawings,

a. the figure ol the drawings to ba published with the ahfiract is Figure No. 3

as suggested by the applicani

D as selected hi," this Authority, because the applicant railed l0 suggwl a ligurs
D as. Saieclad try this Authority, because this figure» better characterizes: the invert-align

b. D E‘I'GI'IS {if the figures is to be published wiii'i tha amiract
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Box Ni). 33 Observatinna where certain claims were loans unammhable {Continuallma 0? item 2 of finest sheet)

 

 

|r:lernal.ic-nai application Na.

PCT/USZQIE/GfiEQlS

This inlematiunal seam: ramr‘l has not been established in leases: of cafiain claims under Article 1712319.) lol {he lollcrwirig reasons:

  
 

Claims Nara;
l‘mcausa they :elale lo sub-jest matter no! required '10 be searched by this Aulhsiiiy, namely:

 
 

 
  
 

2. El Clalma NVJSH.
because they relate to parts of the international application lhal tics noi cumplywilh the prescribe-:1 requiremerils lo such
em exierll lha‘l no meaningml international search can be carried taut, specilioally:

 
 

3. I: Claims NBS:
because Shay art- dependenl claims and am rut-l drafted in accordance with file second and third sentences of Ruleficl-{a}.

 
 
 

 
  
 
  

 

 

Bax Nu. Eli Obseruallons where unily {if Ema-mini! is. lacking (Cuntinuatinn of Elem 3 villus: sheet)

This lnlemalion-al Searching Authm’ii}; {Blind multiple imenlions in ”1% inlemalkmal asplicalion, as fallsws.‘

see additional sheet

 As all regained addiliwaal search fees were limely paid by lhe applicani, this mlemalinnal saamh rapier“ {mums all wwn‘lmblaclaims.

 As all searchafle claims could be searched willie-Lil eilml justifying an addiiional lees, llus Aullmrlty did not invite payment (ifadditional fees

 
 
  

 

 

3. D As only some 0! llie required adt‘li'ibcnal search fees were limelij gait! by the applicant, {hi3 international search raped mum'sonly those claims. Em which lees were paid, specifically claima Nam;

 m required additional march fees were timely paid by the amlicam Consequenlly. this iillernalianai seamh repnrl is
restricts-d :n lhe invention first mantéaned in the claims; is is covered by claims N03 '

Remark an Prams! The additional march lees were. ammpanied by the applicant‘s grates. and. Wham applicable, the
mymE-nl of a moles; lea

The- additional search lees were accompanied by lhe apal‘manfs plates! but the applicable pmtesl
lee was not paid within that; lime limit specified in the- irwitaliun.

B No {Jrotasl aceolnganied £319 paymanl cl addilional search lees.

Farm PCTRSMElD {caniinuatlon a! first Sl’lfifl! (2)} {April 2005}
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_Inv. HGBFIISZ

;acn.

WTERNAfiQNALSEARCHREPflfiT imamaiimai apmicaiicn No

PCif352912f843915

According to intemntionul Paierrt Cincuificcfimn {We} of tc bum naficnci! ainwificatian and :98

EB.FansscaRCHen
Minimum documentatiun searched {einssifisaiion cystemmibwad by cincaificatian aymboic)

gHGSF

- Documentation searched Katha? than minimum dacmnentaficr: 9.0 the extent that such teammate are Excluded in the liekic saamned

'm' ccnc-Jlted curing ihe intemaiimai semen {name of data base and. where pmciicahie. sea. mm used}

EPfiainternai, WPI Qata

g {2. DQCUMEN'IS {JUNSIDERED “'3 BE HELEWXN‘F

Citation of mumm, with indicaaion, Wham appropriate, 9‘1 the Ieiemnt panama
 

amen-mt to ciaim No.

US 20fi5f215289 A} {TANEBE MI?SURU {JP} ET
AL) 29 Septemher 2895 {EGGS-BQHZQ}

figure 3

QGNESU KEN ET EL: “High efficiency and
wideband enveicpe tracking ccwer ampiifier

with sweet spat tracking“,
RADIO FREQUENQV INTEGRATED CERCUHTS

SYH?GSIUH {RFIC}, 2&18 IE£E, EEEE,
?ISC§TRNAY, NJ, USA,

23 May 3616 {zczcues-zai, pages 255—253,
XP031684183,
ESBN: 9?8-1—424fi—62&B—?

figures 3—5

Farmer documents ari- list-id in the continuation of Bax C.

5 ' Special cakegcries cf the! deem-wank '_

'A’ Min-hen? defining €119 genera! chute of the a?! which is not mama-and
is be 01 pariicuiar relevance

i 'E' emiier impiicalian or pmnk but pubiisneri on or aria: {he antsmaiionai
{Hing dais

E "i.” écccmntwhici: may ihmx cinch”. on grind-1y nicimfis} m which is
1 ciied in establiai: me ramification date 0! another citaticri or rather

: anecia! reason {ac specified;
5 '-::i' dccumen‘: referring iv an oral disciusum, use. exhbiliun armher
§ mam:
i “F“ 1336:;an publicised prior in the enSainan'cnal filing date but Eater than
1 the priority dais claim-5d

2 Butte a? the actual! wnfiefian of the iniemaiicnai search

19 November 2912

Name and rmiiing addreas chm:- ISM
Burma-an Pateniflfim, RB. 3318 Paterciaan 2
NI. — 2230 HV Rijcwijk
Tei. (+3149) 340—2040.
Fax:{+§1—?fij EEG—301$

Fem i’l'ETi'ISJ‘uQ': 0 [Senora sham? {Apiii 23435}

See patent iainiiy annex.

’T' iazcr dncumenk puhiichefi after the intemefianai filing date ar primity
date and not in canfiici will-i the applicatiun his! ciicd tn undeastmd
the principie c! int-wry underflying the irwenkinn

'3? document a? partial: Ear reigvnnce; me- claimed inventian mnna“. be
considered navel 0r Gama-at he maidemd to involve an inventive
step when. the document is taken ale-n9

"w" documan? of particular relevance; the ciaimed invenfinn came! he
mnsidcrad to involve rm inventive step when The document is
maintained with one or more either such deccrmnis. such unrminmicn
being devious to a pelscn chilled in :he an

'8" Mama! mnfimr a.‘ the same cement fanning

Dnie oi ma 'Ig c! ihe naminumnui seamh msxx‘l

25f11j2313

Authorized officer
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Relevant to claim No.

EAEHYUN KANE ET AL: "A

Mu1timcde/Multihand Fewer Ampiifier with a

Boosted Supply Hadulator“,
IEEE TRANSACTIONS ON MICROHRVE THEOR? ANS

TECHNEQBES, IEEE SERVICE CENTER,
PISCATAHAY, Rd, US,
v01. 58, not 19,

1 Octaber 2019 {2919—19—81}, pages
2598—2688‘ XP31131?SZl,
ZSSN: 0918-?d89

figure 4

US 2995;8éfi4?4 A1 {MA18HMBTG HIDETGSHI
{JP} E? AL) 3 March 2335 {2995—63—63}
figures 5, 15

JIfiSBRG £302 ET AL: "Enveicpe tracking

power ampiifier robust ta battery 18-1?,19
depietion”,

MECROEAVE SYH?QSIUM DIGES? {M?T}, 2810
IEEE MTT-S INTERNATIGNAL, IEEE$
PlSCATfiwA¥, NJ, USA,

23 May 2313 {2610—85—23}, pages 197&~18??,
XPfi31714159,
ESBN: 9?8—E—é24fi~6356~fir-

abstract; figure 3

DAEHYUfi KRNG ET AL: “LTE Pawer fimpiifier

for envelape tracking p03ar transmitters”,

MHERGMAUE CONFERENCE {EUflC}, 2918
EURfi?£AN, EEEE. PISCATANRY, NJ, USE,

28 September 2818 {2919—39—28}, pages
523—631, XPQ31?8611&,
ESBE: 9?8n1—$2éé-?232—1

figure 9

JINSUNG CHO} ET AL: “A Pe?ar Transmitter

With CMQS Pragrammab1e

Hysteretic-Cantreiled Hybrid Switching
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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 3 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 5

defines a device comprising a boost converter that generates
from a iirst 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 amplifier feeds
an RF power amplifier.

1.2. claim: ?

Independent claim 1 in connection with dependent claim ?
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 first supply voltage is a

battery voltage.

1.3. claims: 18—15

independent claim id 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 noosted supply voltage,

3. claims: to, 1?

independent claim 16 in connection with dependent claim 1?

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; and further including a boost
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centerter for suppiies {er not} the enueiope amniifier.

3. ciaim: 18

Independent ciaim 15 in cannectien with dependent ciaim 18

defines an apparatus invniving a 'switcher' that generates
from a first sunniy vuitage a first sunniy current; an
enueiene amniifier that generates a second supply current

based an an enveiooe signai; and a newer ampiifier that
receives a tote} suppiy current cemprising the first and
secenn sunniy currents; the ‘snitener‘ further inciuding a
current sensing ampiitier, a driver, and a CMGS switching
stage.

e‘ ciaim: 19

Independent claim 16 in connection with dependent claim 19

defines an apparatus invoieing a 'switcner' that generates

from a first suppiy enitage a first suppiy current; an
enveione amniifier that generates a second sunniy current
based on an envelope signai; and a power emptifier that

receives a total sunniy current comprising the first and

second sunpiy currents; wherein the first suppiy current
comprises 3C and ice frequency cemnenents, and the second
sunpiy current eemerises higher frequency components.

5. claims: 28-26

Independent ciaim 29 and dependent ciaims 21w26 define an

apparatus inveiving an inductor that receives a switching
Signet and generates a suppiy current; and a 'seitcher‘ that

senses an input current, adds an offset, and accordingiy
generates the switching signal.
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t. This opinion contains indications relating to the foilowing items: 
Box No. l Basis of the opinion

Box hit). it Priority

Box No. it! Non-estabtishrnent of opinion with regard to novelty. inventive step and industrial applicahiiity

Box hie. iv Lack of unity oi invention

Box No. \l Reasoited statement under Rute 43%;] (aiiii with regard to hoveity, inventive step and industrial
applicability: citations and explanations supporting suoh statement

Box No. Vt Gertain documents cited

Elox No. Vii Certain defects in the international appiioation
EJL‘JCIXilXit'JElilXi

Box No. Viil Certain observations on the international application

2. FUR'S'HER ACTEON

if a demand for international preliminary examination is made. this. opinion will usually be oorisidered to be a
written opinion of the international Preliminary Examining Authority ("El—“EA”: except that this does riot appty where
the applicant chooses an Authority other than this; one to he the lPEA and the chosen EFEA has notifed the
international Bureau under Rule 56.1bisib) that written opinions of this intei‘natlonai Searching Authority
will not be So considered.

if this opinion is. a3 provided above, ooriaidere-Lt to he a written opinion of the lPEA. the applicant is invited to i_
submit to the lPEri'i a written reel}! together. where appropriate. with amendments. botore the expiration of 3 months i
from the date of mailing of Form PC'E'HSNREO or before the expiration oi 22 months from the priority date. '
whichever expires later.

For further options, see Form PCTfiSMZfl.

   I Name and mailing address of the ESA; Date of completion oi

! this opinion : a? ._
i Euro an Fatent Qtfice i c i" S-pa fiffigfi; a0 Agerhaek. themes 3." g)? S- .
g [360298 Munich j: " “s j l
i Tel. +49 39 2399 - e j: Tetephflne “0- +9»? 639 2399-3fi92 Knew ' l
l_____________________________E§i3_:‘t§_§§_§§§§_:__ft§§§_________ l l - _.l
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WRETTEN QPENEQN QF THE internetionai appiicetion Not
EN?ERNATEQNAL SEARCHENG AHTHQRETY PCT/USQGi 21943915

[‘0

Q}

(It

Box No. i Eesis of the opinien

. With regard to the iangtsege, this opinion has been estehii’shed on the basis of:

E: the international eppiioation in the language in which it was fiied
' IL...-

a trahsiation of the internationai appiioation into , which is the ianguage of a transiation furnished for the
purposes at international search {Ruies 12.3(a) and 23.1 (up.

. L4 This opinion has been estapiiehed taking into account the teetitieetipn ot an obvious mistake authorized
by or notified to this Authority under Ruie 91 {Ruie 43his.t (at)

. With regard to any nueieetide andior amino acid sequence disciosed in the internetionai application, this
opinion has been established on the basis of a sequence iisting tiied or furnished:

a. (means)

[i on paper

D in electronic tonn

h. (time)

Cl in the internationai eppiioation as tiied

El together with the international application in eieotronic form

Ci subsequently to this Authority for the purposes of searci

. L3 in addition, in the case that more than one vetsion or copy at a sequence listing has been fiied or iurhiehed,
the required statements that the information in the subsequent or edditionei copies is identical to that in the
application as filed 0t does not go beyond the appiioation as flied, as appropriate, were furnished.

Additional comments:

Form PCT/131V 23? (April 200'?)



Page 113 of 240Page 113 of 240

WRETTEN GPiNiCBN OF THE international application his.
ENTERNATSQNAL SEAECHSNG AUTHQRE'E'Y PCTMSEOEEEMSQ'W

Box No. EV Lack of unity of invention

1. E in response to the invitation (Form PCTiiSAQOiS} to pay additional tees: the appiieanl has within the
applicabie time limit:

paid additional fees

E} paid additional fees under piotest and, where alopiieehie, the protest fee

D paid additional fees under ptotest but the applicabie protest tee was not paio‘

it not paid additions! tees

2. L] This Authority found that the requirement ol' unity of invention is not complied with and chose hot to invite
the apoiioaht to pay additional fees.

3. This Authority considers that the requirement of unity of invention in accordance with finite 1'31: 13.2 and 13.3 is

lit comelied with

E not compiled with tor the following lessons:

see seggrate sheet:

4. Conseqoehtiy, this report has been established in respect of the following pails oi the international application:

L] ail parts.

E3 the pans relating to claims Nos. ‘l—2

Box No. V fiessoheci statement under Flute éSbisJiaHi) with regard to noveity, inventive step or

industrial apeiicahitity; citations and expiahations __ _ _ _ _

1. Statement

 
Noveityi‘i‘i'i Yes: Ciairhs 22 23 25

No: Claims 1-21 24,263

inventive step-(ES: Yes: Ciairns 25
No: Glaiihs $24 26

industtiaiapolitabiiityiih} Yes: Claims t-zfi
No: Claims

:2. Citations and explanations

see segarate sheet

Form PC‘E‘rIfiNE‘S? {April 200?}
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WREWEN GPENEGN QF "E'HE . internetlonat application No,
ENTEHNATSQNAL $EARCHSNG _

AUTHORETY SEFfiRATE SHEET PCT;"5~1820123‘043§15  

Ftp item ttf

Lent: et‘ unity of tnventien

1 this Authority censtders that the application deee net meet the requirements

of unity of invention end that there are five inventiene covered by the eteims
indicated as fettews:

‘l. Ciaime: 1—15

independent otain'i t in cenneetien with dependent claims 2-5 and

independent etetrn 8 in eennectidn with dependent etainl 9 define a device

comprising a tweet converter that generates from a first euppiy vettege a

boosted suppty voltage. and an envetepe arnptiiiei' that receives an erwetepe

signei, the first supply vettage, and the peested euppty voltage: and generates

a second euppiy wattage eased thereon.

H Ctaiin: 6

I independent claim 1 in eenneetien with dependent claim 5 defines a device

cpmprlsing a beast converter that generates from a tirst supply wattage a

boosted euppty vottage, and an envelope emptifter that receives an envelope

signat and the boosted supply wattage, and generates a second supply vottage

based thereon, wherein the enveiepe amplifier feeds an RF power amplifier.

1.2 Claim: i’

independent claim 1 in nennectien with dependent cieim ? defines a device

comprising a boost converter that generates item a first supply veitage a.

boasted supply wattage, and an envetepe emptifier that receives an envetepe

signal and the boosted euppiy vettage, and generates a seeped supply veftage

eased thereen, wherein the first euppiy vettege is a battery vottege.

1.3 Cteirns: 10—15

independent ctairn W in cennectien with dependent ciaint ‘ii and independent

oteirn 12 in connection with dependent ciairn 13 and independent etelnn 14 in

cenneetien with dependent oieirn 15 define a device or metned pernpnstng a

beast converter that generates from a first euppiy voltage a beested euppty-

Form PCTi'iSNQIW {Separate Sheet} {Siteel 1) {Em-April 2305}
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AUTHQRETY {SEPARATE SHEET) PCTr’LISEOf $3439? 5

voitage, and an enveiope amplifier that receives an enveiope signai and the

boosted supply voitage, and generates a second supply voltage based on the

first snppiy voitage or the boosted suppiy voltage!

2. Claims: 35, “i7

independent ciaim 16 in connection with dependent ciaim 1'? defines an

apparatus involving a 'ewitcher’ that generates from a first supply voltage a

first suppiy current; an envetope ampiitier that generates a second suppiy

current based on an envelope Signet; and a power amplifier that receives a

tote! supply current comprising the first and second supply currents; and

further inducing a boost converter for supplies {or not} the envelope amplifier.

3. Ciatm: l8

incependent claim ta in connection with dependent claim 18 defines an

apparatus invotving a 'switcher‘ that generates from a first suppiy 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 soppty current comprising the first and second suppiy currents; the

‘switcher' further including a current sensing amptifier, a driver, and a GMOS

switching stage.

at. Claim: it?

independent ciaitn in in connection with dependent ciairn 19 defines an

apparatus involving a ‘switcner’ that generates from a first supply voltage a

first suppiy current: an enveiope amplifier that generates a second suppiy

current based on an enveiope eignai; and a power ampiifier that receives a

totai supply current comprising the first and second supply currents; wherein

the first suppiy current comprises iii-G and tow frequency components and the

second supply current comprises higher frequency components.

5. Giaims: 20—26

independent claim 20 and dependent claims 21-26 define an apparatus

inventing an inductor that receives a switching signal and generates a supply

current; and a 'switcher' that senses an input current. adds an offset, and

aocerdingty generates the switching signei.

Form correlates? {Separate sheer; tom: 2;: [EF‘O-Aprii 2505}
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AUTHfiRiTV SEFARKFE SHEETPCWU328122’043915 

The reasons ter which the invetttiens are net so tinked as te term a single

generai inventive concept, as required by Rate 13.1 PCT, are as tottews:

The subjecteeattet Gammon to the five identified greups of irwerttiens

emeunts te t’tO mere than a wattage or current suepiy, which is triviatiy not
new.

Nete that e first sub—invention, dependent state": 6, is inciuded in the first group

of tnveetietts, eet because it is unitary with the rest of the claims in the group,

but because it is 085;: trivietty different from eiaim '1 ; the same is the ease fer

the second and third sub—inventions {eteims 7, 10—15}.

Him}!

Raaeened statement with regard te aevatty, inventive stat: er tettusttiat

epetieabtttty; eitetiees and exptenattens sepeerttng such statement

2 Reference is made te the tettewing decuments:

331 US 2095f215209 At (TANABE) 28 September 2005

I32 DONGSU KEM ET AL": “High efficiency and widebend enveiepe tracking

pewter ametifier with sweet sect tracking“,

HADEQ FHEQUENCY ENTEGRATED (3186;?th SYMPOSFUM {RFEC}.

2010 tEEE, tEEE. PZSCATAWA‘!‘ NJ, USA‘ 23 May 2919(2016—0S-23},

pages 255-258, XPQStfiSdtSB,

ESBN: 97’8-t 4244—62463

E233 QAEHYEJN KANG ET AL: "A MuttimeeefMuitibene Power Amptttier With

a Beested Suppty Meduiater“,

EEEE 'E'RANSAC'E'EONS ON MECROWAUE tH EC'JHY AND

TECHNEQUES, tEEE SEHViGE CENTER, PiSCATAWAY, NJ US,

vet. 58, ne. 10‘ 1 Octeber 2610 (2010-10—01), eages 2598—2608,

XPOt 13137521,

ESSN: 00? 8—9489

[)4 US 200550464?4 At {MATSUMQTO} 3 March 2005

Form PCTiIGNE—B'? {Separate sues!) {Sheet 3;. {Ef‘i}fiprtl eons;
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WRiWEN QPiNiGN (3? THE tnternationa! app‘iicetien Ne

EWERNATEGNAL SEfifiCHtNG

[35 JENSUNG CHO! ET AL: "Envetepe tracking power amplifier

DB

[3?

{)8

D9

robust to battery depietien';

MECROWAVE SYMPGSEUM DEGEST (MW), 231G tEEE RAW—3

ENTERNATEONAL, EEEE, PESCATAWAY, NJ, USA, 23 May 2618

{2010—85—23}, pages tom—1W7, XPGB‘IWMSQ,

iSBN: ENS—t 4244-60564

GAEHYUN KANG ET EL: "LTE Pewer Amplifier for enveiepe

tracking peter transmitters",

MECROWAVE CONFERENCE (EUMC), 2010 EUROPEAN.

tEEE, PESCATAWAY, NJ, USA, 28 September 201%

(2916—99—28), pages 328-331, XPQBWSS‘E 14,

ESBN: 9?Swt-4244-?232—1

JiNSUNC—E CHO: ET AL: "A Peter Transmitter With CMOS

Pregrammebte Hyetereiéc-Gentreiied Hybrid Switching Suppiy

Meduietor tar Muitéstenderd Appiécetions“,

EEEE TRANSACTIONS ON MECROWAVE THEORY AND

TECHNEQUES, EEEE SERVECE CENTER, PESCATAWAY, NJ,

US, '

mi. 57, no. 7, 1 duty 2009 {EOGB-OY—Gt}, pages 16135-1686.

X901 1258456,

ESSN: {3018—9483

YUSHAN LE ET AL: “High Efficiency Wide Bandwidth Power

Suppiies fer GSM and EDGE RF Power Ampiifiere”,

CONFERENCE PROCEEDENGS .r" EEEE ENTERNATEONAL

SYMPGSEUM ON CiRCUiTS AND SYSTEMS {ESCAS} : MAY 23

— 28, 2005, ENTERNATEQNAL CQNFERENCE CENTE Ft, KOBE,

JAPAN, iEEE SERVECE CENTER, PiSCATAWAYJ NJ, 23 May

2985 {2085—05-23}, gages 1314—1311 XPGtGmWW,

00!: 18.1 t 09.5ESCAS.2€3{35.146483?

ESBN: 978-0-Y803-8834~5

JASON T STAUTH ET AL: "Optimum Bias Ceicuiatien tar Paraitei

Hybrid Switching—Linear Reguietors".

APPLIEO POWER ELECTRONECS CONFERENCE, APEC 260‘?

‘ TWENTY SECOND ANNUAL iEEE, EEEE, Pt, 1 February 260?

{209?{32-01}, pages ESQ-574! XPBBEOBSBEZ

ESBN: B3784 4244—017? 3~2

FDIrn PCTlifii‘fifl‘? {Sega-Eta Stw-et: {Sheet 4: {Em-April 25:05}
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WREWEN QPlNlGN Cl? THE international application No.

EHTERNATEGNAL SEARflHiNG _

AHTHfiRlTY {SEFARQTE SHEET) PCTKUSEGt $94391 5

[)1 t3 HANS ERTL ET AL: Basic Cehsioeretions ehe Topologies of

Switched—Mode Assisted Linear Power Ampiiiiers“,

iii-ESE TRANSACTEONS ON iNDUSTRiAL ELECTRONICS. iEEE

SERViCE CENTER, PlSCATAWAY, NJ, USA,

vol. 44, no. i, 1 February 1997 {199192-01}. XPGl t923224,

iSSN: 0278-6045.

 

3 The application fails to meet the requirements of Art. 33(1) PGT because

oieirhs t—B, 6, 8-1’3: tacit novelty, Art. 33(2) PCT, white claim 7' lacks an

inventive step, Art. 33(3) PCT:

— Di {US 2005;215209) diseleees (Fig. 3) an envelope tracking power etippty

comprising a step—up {boost} switching converter 104 eperating off a 3.3 V

supply to generate a 4.7"! supply veitege. a linear envelope tracking amplifier

llsf'i 19 providing an envelope tracking suppiy veitege to Fit: pewer amplifier

124, wherein the 3.3V supply and the boosted 4-7V suppiy are selectebly

provided to the linear amplifier as e iunotien til the input enveiepe compared

to a number of predetermined thresholds. corresponding to claims ‘l-S. 6,

845. The skilled persori uses a battery to power the Di ampiil‘ier system

when needed, eg., for e mobile application: claim 7 not inventive.

4 The eppileetiori tells to meet the requirements of Art. 33(1} PCT because

cteirhe lat 5 lack novelty, Art. 33(2) PCT:

— DE ("High efficiency and wloehencl envelope tracking power amplifier with

sweet spot tracking", by Kim et at, EEEE 2016} o’iecioses (Fig. 3) an envelope

tracking power supply comprising a 5V boost converter pperating oil 3 3.4V

battery {Section Measurement results, 5th line} and feeding a linear amplifier

that drives the euppiy veitege for the RF: PA. The boost converter generates

the boosted voltage lithe envelope is above some value, and also it the

battery voitege is below some vaiue - in tact, it always generates the boosted

veltage. A switching class D cehverter nine directiy or? the 3.4V battery and

essiets the linear amplifier, corresponding to claims l-S, 645. The iiriear

emptiiier is shown in Fig. 4 and described on page 256, left hand column to

Form FCTJiS-MES?’ {Separate Sheet: {Sheet 5i} {EPU~flprii 2095}
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ENTERNATEQNAL SEARCHENG

AUTHQRETYWSEARATE SHEET) PCT/’U82012/0439‘ifi

ccmpriee an eeeretienei transcanauctance arngiitier (OTA) ceneieting at

ccmgtementary, differentiai iengntaii pairs and a icicieei cascade gain stage,

the OTA ccnnecterj to two source teiiewere (the PETS. shewn tc he hiaeed by

symheiic current eeurcee) which read as the ctaiiheci driver and which

generate twe drive eignaie fer the output stage treneistcre which inciaae a P-

ch FET with he scarce cennected tr) the positive (hcestee) euppiy and a N—ch

FEET with its scarce cennected te greand, hath drains connected to the output,

ccrreepcnding te ciairn 4. The ewitching amgiitier at Fig. 3 is shown in aetaii in

Fig. 5 tc cempr‘ise ether twc P~ch PETS i335 i322 ccnnecteri as per ciairh 5.

— Additienaiiy, {)3 (”A Muitirhce'e/Mtiitibene Pewer Ampiitier With a Beestee

Suppiy Mcauiatcr“, by Kang et at, iEEE 201(3) disciesee (Fig. 4) a eirniiar

arrangement accerdirrg tc ciairhe i-t 5.

5 The appiicatien iaiie to meet the requirements at Art. 33m PCT because

ciaime t-S, 645 Each neveity, Art. 33(2) PCT:

— {)4 (US EDGE/9464M} diecieeee (Fig. 5) an enveicee tracking newer suppiy

tcr an RF ecwer ametitier in a battery powered ceii phone (para {0003—4}, the

euppiy ccrnerieing a beast ccnverter 4t generating, tram satiety 7, a hceetee

vcitage V532, which is passed via hack ccnverter 25 he the iinear part :3, 4 at an

ertveiege tracking arngiitier. A switching part i, 24, 26 ct the envetcge tracking

ampiitier receives the suppty veitage T" directiy. The beast converter generates

the heceted vciiage V32 it the ehveiege is above acme vaiue, and aiee it the

battery veitage 7’ is heicw ecme veiae ~ in fact, it eiweys generates the

hecstee vcitage, cerrespcnciirig ta ciairris i, 2, 6, 745‘,

~ Additicnaiiy; {35 (CHOi: “Enveiege tracking pewer ampiifier reheat tc battery

' deeietien", XPOS‘EHMSQ, Fig. 5) and ae (KANG: ”LTE Fewer Amgiiiier for

enveieee tracking paiar transmitters”, XPQBt?86tM, Figs 9) each discieaee

enveiepe tracking arnpiitiere according ta ciairna “Hi, 8, 8, tG—‘ih.

Farm PCT/ESAJZET (Separate Sheet} (Sheet 5'; (EPO-Aprii 2005)
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Sec/end inventien {ciairn is in combination with claim 17‘

Third invenrien cieirn 16 in cembinari’en with claim 78

The aepiicetien iaiie te meet the requirements cf Art. 33(1) PCT because

claims t6, t7 iacit neveity, Art. 33(2) PCT:

~ {)2 (“High etticiency and wideband enveicee tracking eewer empiiiier with

sweet sect tracking", by Kim et at, iEEE 20th) eiecieses (Fig, 3) an enveieee

tracking eewer eupeiy cemerising at 5V hecst cenverter eperating cit a 3.4V

battery (Sectien “Measurement resuits, 5th tine) and feeding a iineer arneiiiier;

and a switching amplifier, the twe ameiitiers‘ euteut currents cemeining te teed

the RF PA teed.

~ £33 ("A Muitirneee/Muitieand Power Arneiitier With a Beested Suepiy

Meeuiater“, by Kang et at, iEEE 2010) diecieses (Fig 4) a cempesite tinear/

switching enveieee tracking sueeiy ier an RF PA, the iinear ameiitier tee from
a beest cenverter,

~ 34 (US EGGS/048474) discieees (Fig. 5) a eemeeeite iinear/ewitehing

enveiepe tracking eewer euepiy for an RF PA, the iinear ampiiiier 3 heest

ccnverter 4t via buck cenverter 25.

~ 05 (CHOi: "Enyeicee tracking pewer ameiiiier reheat to battery cieeietien",

XP03t7t4159, Fig, 5) and E36 (KANG: "LTE Pewer Ameiiiier fer enveieee

tracking eeiar transmitters”, XPGS‘iYSStM, Fig. 9) each discicses enveieee

tracking cemeesite linear/ameiiiiers with heested sueeiies fer the iinear part.

The aceiicatien taiis ‘te meet the requirements ct Art. 33(1) PCT because
ciaime ta, ta tacit neveity, Art. 33(2) PCT:

- [33 (“A Muitimcde/‘Muitihane Fewer Ameiitier With a Beested Sueeiy

Medeieter", 'ey Kang et ai, iEEE acne) discicses (Fig. 4) a cemeesite iinear/

switching enveieee tracking eueeiy fer an RF PA, the euteut current ei the

iineer emeiitier sensed by current eenee emeiitier, Etc—V ‘te centrei the CMOS

{Nit-3' MOS) euteut stage sz via a hysteretic ceinearatcr and a gate driver.

— D? (”A Peter Transmitter With CMOS Pregrammahie Hyeteretic~Centreiied

Hyhrie Switching Supply Meduiater fer Muitistendard Aeeiicaticns'fl by Chei,

XP011258456) diecieses (Figs 1) a tracking eueeiy essentiaiiy identicai te that

et [33‘

Form PCT/iSA/QS,’ (Separate Sheet) (Sheet 7’) (EPO~Aprii 2005-)
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8 The apeiioatien tails te meet the requirements at Art. 33(1) PCT because

ciaim 16 lacks noveity, Art. 33(2} PCT; and because elairn its tacks an

inventive step, Art. 33(3) PCT:

— 08 (“High Efficiency Wide Bandwidth Power Suppiies for GSM and EDGE

RF Power Ameiifiers”, by Li XPOtGBi 5W9} discloses {Fig}. 4} a composite

iinearz‘switching enveleee tract-ting suepiy fer an RF PA, according te claim i6,

and further having a cemearator receiving the sensed linear ampiitier output

current and a gate driver fer the switching CMOS auteut stage. {)8 cities net

discieee a current sense amplifier as required in claim 18. The skiiled eersen,

however, when faced with task oi reaiizing the synthetically depicted current

sense function, uses, as a matter of course, a current sense amplifier tar its

intended purpose, e.g., tn previde to the comparator a mere suitable signal.

- E39 (”Optimum Bias Caioiiiatien for Parallel Hybrid Switching—Linear

Reguiatere“, by Stauth, XPUStflSSQfi?) discieses (Fig. i} a composite iinearr'

switching enveieioe tracking supply tar an Fir"- PA according tn claim 16, and

turther having a comparator receiving the sensed iinear ameiifier output

current and a gate driver ter the switching CMGS output stage. E39 dees net

disciose a current sense ampiitier as required in claim 18. The atelier}; eersen

uses one tar the same reasons given fer E38.

Fourth inventien in? 16 in em in ten iii/i i? at in: 19    

9 The appiicatien tails tn meet the requirements at Art. 33(1) PCT because

etairhs iii 19 tack noveity, Art. 33i2} PCT:

~ Each ene at deeurnents 020% discloses a cemeesite linearfswitching

envelope tracking supply tor an RF PA. in such an arrangement the iinear

amplifier generaily deiivers the faster signal cameenents and the switching

amplifier {EC and law trequeney components, as expiicitiy taught in DE, page

256, ieit column, tee; in {33, End page, left ceiurnn, penultimate paragraph; in

n4. Fig. 5 (tow pass and high pass fitters 26, 4); in £37. Fig. 8; in 08, page

1315, left celnmn, hettem; and in {39, page 569, right ceiumn, ten.

Fem-n P03533423? {Separate Sheet) {Sheet ti} {EPC—Atiril 2-1305:
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Fifth invention {claims 2&252

it} The septicatien teiis to meet the requirements of Art. 33(1) PCT because

ciairns 20* at. 241 26 380k noveity, Art. 33(2) PCT, white ciairns 22, 23 tack an

inventive step, Art. 33(3) PCT:

n he discioses (Fig. i} a composite iinear/switching tracking supply tor an RF

PA, wherein the iinear ampiiiier’s output current is sensed and used to ccntrni

the output current of the switching supply. An offset as given in eq. (8} is

added to the sensed current to increase the switching current in maximize the

everaii efficiency. The sheet is nartiaiiy based on the supciy veiiage Vctci

which feeds the switching ampiiiier, accnrciing tn claims 20, 21, 24, 26. Art. 33

(f2) PCT. (3t the additions! features oi ciairns 22 and 23, oniy the current sense

amciiiier is net disciosed in D9; the skiiiea person ncn~inventiveiy adds it,

ciease refer ts abcve point 8 (ciaiins 2.2, 23 net inventive, Art. 33(3) PCT).

— Di iii ("Basic Considerations and Tcpciogies st Switchectniv‘iede Assisted

Linear Fewer Ampiiiiers”, by Erti, XPO‘i i628224‘t) discieses (Fig. 2) a

comcesite iinear/switcning newer arnciitier, where a switching stage senses

the current cf the iinear push-putt output stage. in the Fig. 9:: variant cf the

switching stage the current scurcew and sink parts have been separated; the

current in the sourcing part is greater (aiways ahcve zero) than the ncrrnai

case seen in Fig. 3, which effectiveiy arncunts is an ciiset having been added

tc the sensed current, according tn ciairns 2G, 24.

~ Ciairn 25:3 appears te meet the requirements of Art. 33H) PCT. The cited prier

art does not teach er tairiy suggest feeding a chested sucpiy vcitage to the

iinear ampiitier in ea or E310, her adding an offset current in the ether cited art,

Art. 3362} (13) PCT.

Form F’C’i‘iiSAIZST (Separate Sheet) (Sheet 9} (EF‘OAprii 2005‘)
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Possible steps after receipt of the international search report tlSR) and

written opinion of the tnternationai Searching Authority {WG—iSA)

Generai

information

Amending oiaime
under

Art. 19 PCT

' Fiiing a demand
tor internationai

preliminary
examination

Fiiing iniormai
comments

Ene otthe

international

phase

Reievant PCT

Rates and more

information

For aii internationai anpiioations titan on or after 01,501.52004 the competent

ESA wiii establish an ESR it is amornpanied by the WCi-ififit Liniiite the

former written opinion oi the EPEA (Rate 63.2 PCi'}, the WQESA is not

meant to be responded to, but to be taken into oonsideratiori for torther

oresedurai steps. This document exoiains about the possihiiities.

Within 2 months aiter the date of mailing of the iSiit and the WGiSA the

apptioant may file amended oiairne under Art. 19 PCT directiy with the

lnternationai Bureau of Wt PG. The PCT reterm of soot did not change

this procedure. For further information please see Rate 45 PC!" as wait as

form PCT} lSNQEO and the corresponding Notesto term PCTXISNEZO.
 

in principie, the WO—lSA wiit he considered as the written opinion at the

EPEA. This ehouid, in many mses,_ make it unnecessary to the a demand tor

internationai preliminary examination. ii the anoiioant nevertheiess wishes

to file a demand this must he done before expiry oi 3 months after the

date of matting of the iSFiIWCiAiSA or 22 menths after priority

date, whichever expires Eater {Role 54bit; Pt'ET}. Amendments under Art.

34 PC? can he tiled with the tPEA as before, normaily at the same time as

titing the demand {Rule 86.1 to} PCT}.

it a demand for international preiiminary examination is filed and no
oomrnentafamendrnents have been received the WO—tSA wiil he transformed

by the iPEA into an iPFtP (internationai Freilminary Report on Patentahiiity)

which wooid merely reflect the content oi the WGESA. The demand can stiii

be withdrawn (Art, 37 PCT).

After receipt of the lSfi‘m-lSA the apoiioant may file intorrnai comments

on the WQ-iSfltdireotiy with the internationei Bureau of Wt PC}. These

will he communicated to the designated Offices. together with the lPFiP

{international Preiirninary iiteoort on Patentahiiity} at 30 months from the

priority date. Pieaee aiso refer to the next box.

At the end ot the international phase the internationai Bureau of Witt.) will

transform the WO-ESA or‘ it a demand was tiled, the written opinion of the

was into the lPFtP, which will then he trananitteo together with possible

informal comments to the designated Ottioes. the that? replaces the tormer

lPER {totes-nations: oretirninary examination report}.

Rite 43 PCT, Fist-e 43:33 PST, Rate 44 Pm". Rate 44th RTE PCT Newaietter

1252083, OJ ‘i‘iEEOOS. QJ 132003
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wissensctrattttct’te Oder technisctte fickumente) ge mach gettendem Recht
stem Urheberrechtsschutz undtoder anderen Schutzarten tar schritttictte

Werka unterttegen kttnrtte. {)ie Verviettéttigung urtteberrecttttictr

gesctrt‘rtzter Texte, ihre Verwenttung Err andererr etektrcnischen crater

gedructtten F’ubtikatéonen urarj thre Weitergabt—z an Britta tat ohne

ausdrficktiche Zustimmung ates Rechtsintrabers nicht gestattet.

' cités, par example Hes ducuments scientitiquea or; techniques, eta,

peuvent étre pmtégég par (ates; Limits d‘auteur etmu toute autre pratecticn

ates écrtts prévue par fies tégistatians appticabtas. Les textes ainsi

pmtégés rte peuvent étre reproduits ni utitiséa darts ct'autres pubtica‘tions

étectroniques cu imprimées, nt redittusés sans t‘autorisatiarr expresse {tu
titutaire cits droit d‘auteur.

Scientific or technicat documents or the tike may be subject to cmpyright

pratecticn andfcr any other pmtectian of written works as appropriate

based an appticabte tawa. Cepyrigttted texts may not be copiad car used

in {fitter etectmnic Qt” printed gubticatirz‘ms or redistributed without the

express permissicn at the cupyright twitter.
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Application No. Applicantis)
13“ 67,659 MATHE ET AL.

Office Action Summary Examiner Art Unit AIA (First Inventorto File)

KHANH v. NGUYEN 2817 fist“ 
— 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 available under the provisions 013? CFR 1.136(a}. In no event. however. may a reply be timely filed
after SIX {6} MONTHS from the mailing date of this communication.

— If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) 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 USC. § 133).

Any reply received by the Office later than three months after the mailing date ol this communication. even if timely filed. may reduce any
earned patent term adjustment. See 3? CFFI 1.?04(b}.

Status

1)|:I Responsive to communication(s) filed on

[I A declaration(s)!atfidavit(s) under 37 CFR 1.130(b) wasiwere filed on

2a)|X| This action is FINAL. 2b)l:l This action is non—final.

3)I:I 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)I:I 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 Ouayie, 1935 CD. 11, 453 0G. 213.

 

Disposition of Claims

5M Claim(s) 3-7 10-15 17-19 and 21-26 isiare pending in the application.

5a) Of the above claim(s) israre withdrawn from consideration.

EDIE Claim(s) isfare allowed.

NE Claim(s) 8 and 9 isiare rejected.

8)|:I Claim(s) isfare objected to.

9)I:I Claim(s) are subject to restriction andtor 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

hiindex.'s or send an inquiry to PPt-ifeedbackfiBusgtooov.

 

 

 

htt :rrwwwosoto. ovr atentsiinit events"  

Application Papers

10)I:I The specification is objected to by the Examiner.

11)|:I The drawing(s) filed on israre: a)|:l accepted or b)|:I 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 drawingjs) is objected to. See 37 CFR 1.121(d).

 

Priority under 35 U.S.C. § 119

12)I:I Acknowledgment is made 01a claim for foreign priority under 35 U.S.C. § 119(a)—(d) or (1).

Certified copies:

a)l:l All b)I:I Some * c)I:I None of the:

1.I:l Certified copies of the priority documents have been received.

2.I:l Certified copies of the priority documents have been received in Application No.

3.I:i 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)I:I All b)|:l Some c)I:l None of the: Interim copies of the priority documents have been received.

 

Attachment(s)

1] D Notice of References Cited (PTO-892) 3) D Interview summary (PTO-413)
. . Paper No(s)rMail Date.

2} IXI Information DIsclosure Statement(s) {PTOISBIIOB}
Paper No-{sjiMail Date 2/22/13. 41 D 01h”:— US. Patent and Trademark Office

PTOL-326 (Rev. 03-13) Office Action Summary Part of Paper NDJMaiI Date 20130503A
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Application/Control Number: 131672659 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-AIA), 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-AIA),

second paragraph, as being indefinite for failing to particularly point out and distinctly
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Application/Control Number: 13l167,659 Page 3

Art Unit: 2817

claim the subject matter which the inventor or a joint inventor, or for pre-AIA 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: 131672659 Page 4

Art Unit: 2817

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 httpzflpair-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 Nguyen/
Primary Examiner, Art Unit 2817
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Appln No': 132163659 Certificate omensmissionMailing

Applicant: Lennart K, Mathc Ct 21', Ihereby certify that this correspondence is beingtransmitted to the USP10. transmitted via the

Filed: June 23, 2011 Elissa:1:::';'.:::::“‘:2%:::T::;:“
Alexandria. VA 22313—1450, on the date shown

Examiner: Khanh V. Nguyen below:

mum: 2m 4; L’Efiaiiittfl’

Customer No.: 23696

Confirm. No.: 8529

Docket No.: 101005

Mail Stop AF
Commissioner for Patents

PO. Box 1450

Alexandria, VA 22313-1450

AMENDMENT AFTER FINAL

Sir:

In response to the Office Action dated May 10, 2013, please amend the above-identified

application as follows:

Amendments to the Claims are reflected in the listing of claims which begins on page 2

of this paper.

Remarks/Arguments begin on page 9 of this paper.
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Application No.: 13!167,659 Docket No.: 101005

Amendment dated July 10, 2013 Customer No.: 23696

Reply to Office Action ol'May 10, 2013 2

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-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
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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 second 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—geaera-te—t-he
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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.

I 1. (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
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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—channcl 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-channcl 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 00mprises 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 fi'equency 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 senSC 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

comprises

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 I, 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. § I120)

Claims 8 and 9 were 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, 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.

CIaim Objections/A 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 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: 2013-0110 By: r’William Marcus Hooks!
William M. Hooks

Reg. No. 48,857

QUALCOMM Incorporated

Attn: Patent Department
5775 Morehouse Drive

San Diego, California 92121-1114

Telephone: (858') 658-4351

Facsimile: (858) 658-3984
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