(57) Absiract:

contr ol

anpl i fi er ZyINTERNATEONA L HPIISATION PITBKISHEMUNYEREEPSTENIf CQOPERABION TBEATYGRIL) at | on

and t he

by followi ng the switch-npde converte
| near r agyWolldintlecfRIHrop2its Otgasizaipe I

The present
of a high-efficiency (e.g.

invention pro
har d-

operating frequency of a swtc

Wi th sufficient kainaichdBhreduo reprodu .

wavef orm The

| i near regul ator reject

geih an active |inear

vi des for;high ef ficiency power
limting or switch- node) power
h- node DC-DC converter is reduced
regul at or.

;4}0'&ﬂﬁlﬂﬁ@wwﬂﬂml@@ﬁmwﬂmmummwﬁr

while the omspmtemmbﬁang.ﬁ,hmmchaaged in res pons g1d) dntexmativpall Fublikattan Nuinber

si gnal .
on the

r

Anpl 8 Felsinaryaoot (08i0020013 achi evpdby varyi VO Q19160013 nA]voI t age
power anplifier, H.gh efficiency is enhanced by all ow ng

swi t ch- rzﬁsim%m%t@ﬁamamner t Gyodk 302, V%h)’ Abeh URE VB hel, Y.OfrdpRf] fac. mont Buthe

the vol tagenssmp across the
relatively constant

A IIIIIIIIIIIIlIIIlIIIIlIIIIIIIIIIIIIIIIIIIII

13 Al

&

10

00111

| i near regul
| evel .

(21) Taternational Application Number: PCT/US00/20841

(22) Yoternational Filing Date: 31 Jaly 2000 (31.07.2000)
(2%) Filing Language: English
(26) Publication Language: English

(30) “l"izx'ont'y Data:
, 09/362,880

29 July 1999 (29.07.1999)  US
"0ol564,548

4 May 2000 (04.05.2000) US

(71) Applicant (for off designated States except US):
TROPIAN, INC. [US/US]); Suite 150, 20813 Stevens
Creek Boulevard, Cupertino, CA 95014-5649 (US).

(72) Inventors; and
(75 Inventors/Applicants (for US only): SANDER, Wendell
 [USNJS]; 112 Harwood Court, Los Gatos, CA 95032
' {US). MCCUNE, Earl, W,, Jr. [US/US]; 2252 Sutter
Avenne, Santa Clara, CA 95050 (US). MECK, Ronald,
A. [US/USY; 3630 01d San Jose Road, Soquel, CA 95073
Us).

at 0ovhss!, $e@$150,2081BStkvEld/CRXBoulevard, Cu-
pertino, CA 95014-5649 (US).

(81) Designated States (national): AE, AG, AL, AM, AT, AU,
AZ, BA, BB, BG, BR,BY, BZ, CA, CH,CN, CR, CU, CZ,
DE, DX, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR,
HU,ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ,1C, LK, LR,
LS, LE, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ,
NO,NZ, PL, PT, RO, RU, SD, SE, §G, 8L, SL,, TJ, TM, TR,
TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW.

(84) Designated States (regional): ARIPO patent (GH, GM,
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE,
IT, LU, MC, NL, PT, SE), OAPI patent (BFE, B, CF, CG,
CI, CM, GA, GN, GW, ML, MR, NE, 5N, TD, TG).

Published:
With international search report.

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: HIGH-EFFICIENCY MODULATING RF AMPLIFIER

POWER
CONTROL "
MAGNITUDE |
MODULATION M
DATA™"™ encoper DRIVER
PHASE
NON—LINEAR _T
R | POWER
2 AMPLIFIER
=
CARRIER
o! GENERATION
WITH PM
TUNING

(57) Abstract: The present invention provides for high-efficiency

power control of a high-efficiency (e.g. hard-limiting or switch-

mode) power amplifier. The spread between 2 maximum frequency of the desired modulation and the operating frequency of a
\ switch-mode DC-DC converter is reduced by following ihe switch-mode converter with an active lnear regulator. The lingar regu-

Iator controls the operating voltage of the power amplifier with sufficient bandwidth to reproduce the desired amplitade modulation
waveform, The Jinear regulator rejects variations on its input voltage even while the output voltage is changed in response to an
applied control signal. Amplitude modulation is achieved by varying the operating voltage on the power amplifier. High efficiency

is enhanced by allowing the switch-mode DC-to-DC converter to
linear regulator is kept at a Iow and relatively constant level.

also vary its output voltage such that the voltage drop across the
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