(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property
Organization
International Bureau

(43) International Publication Date
18 November 2004 (18.11.2004)

—
I\

A A
L)
LWIPO>

(10) International Publication Number

WO 2004/100215 A3

B65D 51/16,

(51) International Patent Classification’:
51/24

(21) International Application Number:

PCT/US2004/011057
(22) International Filing Date: 9 April 2004 (09.04.2004)
(25) Filing Language: English
(26) Publication Language: English

(30) Priority Data:

10/430,461 5 May 2003 (05.05.2003) US

(71) Applicant (for all designated States except US): CREE
MICROWAVE, INC. [US/US]; 160 Gibraltar Court, Sun-
nyvale, CA 94089 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): PENGELLY, Ray-
mond, Sydney [GB/US]; 8 Treadway Court, Hillsborough,
NC 27278 (US). WOOD, Simon, Maurice [GB/US]; 1126
Strawberry Court, Sunnyvale, CA 94078 (US).

(74) Agent: WOODWARD, Henry, K.; Beyer Weaver &
Thomas, LLP, P.O. BOX 778, Berkeley, CA 94704 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD,
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG,
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM,
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM,
ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW),
Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), Euro-
pean (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR,
GB, GR, HU, IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
ML, MR, NE, SN, TD, TG).

Published:
—  with international search report

[Continued on next page]

(54) Title: N-WAY RF POWER AMPLIFIER CIRCUIT WITH INCREASED BACK-OFF CAPABILITY AND POWER ADDED
EFFICIENCY USING UNEQUAL INPUT POWER DIVISION

32

4-way
splitter

Nt

47100215 A3 | I YO0 A AT

(57) Abstract: An RF power amplifier circuit for amplifying an RF signal over a broad range of power with improved efficiency
includes a carrier amplifier for amplifying an RF signal over a first range of power and with a power saturation level below the
maximum of the broad range of power is disclosed. One or more peak amplifiers are connected in parallel with the carrier amplifier
with each of the peak amplifiers being biased to sequentially provide an amplified output signal after the carrier amplifier approaches
saturation. The input signal is applied through a signal splitter to the carrier amplifier and the plurality of peak amplifiers, and an

& output for receiving amplified output signals from the carrier amplifier and the plurality of peak amplifiers includes a resistive load
& R/2. The split input signal is applied through a 90° transformer to the carrier amplifier, and the outputs of the peak amplifiers are
o applied through 90° transformers to a output load. When operating below saturation, the carrier amplifier delivers power to a load
of 2R when the carrier amplifier delivers current to the load, which is one-half the current at maximum power and the amplifier is
saturated. The signal splitter can split the input signal power equally among the carrier and one or more peak amplifiers, or the input
g signal can be split unequally with the carrier amplifier receiving less input power than each of the peak amplifiers and vice versa.
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