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(57) ABSTRACT

Frequency translation and applications of the same are
described herein, including RF modem and wireless local
area network (WLAN) applications. In embodiments, the
WLAN invention includes an antenna, an INA/PA module,
a receiver, a transmitter, a control signal generator, a
demodulation/modulation facilitation module, and a MAC
interface. The WLAN receiver includes at least one univer-

sal fiequency translation module that frequency down-
converts a received EM signal. In embodiments, the UFT
based receiver is configured in a multi—phase embodiment to
reduce or eliminate rte-radiation that is caused by DC offset.
The WLAN transmitter includes at least one universal

frequency translation module that frequency tip-converts a
baseband signal in preparation for transmission over the
wireless LAN. In embodiments, the UFT based transmitter
is configured in a difierential and multi-phase embodiment
to reduce. carrier insertion and spectral growth.
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FIG.60 
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8400

RECEIVE AN INPUT BASEBAND SIGNALIx
8402

DIFFERENTIALLY SAMPLE THE BASED/IND SIGNAL ACCORDING TO A FIRST AND

. SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) 8404
ESTABLISHED TO IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC IMAGE

MINIMIZE DC OFFSET VOLTAGES BETWEEN SAMPLING MODULES DURING THE
DIFFERENTIAL SAMPUNG IN STEP 6204 8406

SELECT A DESIRED HARMONIC (0R SUBSET OF HARMONICS} OF INTEREST
FOR TRANSMISSION 8403

AMPLIFY THE SELECTED HARMONIC(S) 8410

TRANSMIT THE SELECTED HARMONIC(S} OVER A COMMUNICATIONS MEDIUM

FIG.84
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RECEIVE AN INPUT BASEBAND SIGNAL
8402

CONVERT THE (SINGLE—ENDED) INPUT BASEBAND SIGNAL INTO A DIFFERENTIAL

SIGNAL HAVING FIRST AND SECOND SIGNAL COMPONENTS, WHERE THE 8502
SECOND COMPONENT IS AN INVERTED VERSION OF THE FIRST COMPONENT

 

ADD A DC REFERENCE VOLTAGETO BOTH OF THE DIFFERENTIAL

SIGNAL COMPONENTS, RESULTING IN A FIRST COMBINED SIGNAL AND SECOND 8504COMBINED SIGNAL

  
GENERATE A FIRST CONTROL SIGNAL AND A SECOND CONTROL SIGNAL THAT HAVE
A COMMON FREQUENCY BUT ARE PHASE-SHIFTEO WITH RESPECT TO EACH OTHER,

AND THAT HAVE PULSE WIDTHS (OR APERTURES) 0F TA THAT ARE ESTABLISHED TO
IMPROVE ENERGY TRANSFER TO A DESIRED HARMONIC OF THE CONTROL

SIGNAL FREQUENCY

 

  8506

8404,

8406

SAMPLE THE FIRST COMBINED SIGNAL ACCORDING TO THE FIRST CONTROL

SIGNAL. TO GENERATE A FIRST HARMONICALLY RICH SIGNAL 8508

SAMPLE THE SECOND COMBINED SIGNAL ACCORDING TO THE SECOND CONTROL

SIGNAL TO GENERATE A SECOND HARMONICALLY RICH SIGNAL 8510

COMBINE THE FIRST HARMONICALLY RICH SIGNAL AND THE SECOND
HARMONICALLY RICH SIGNAL TO GENERATE A THIRD HARMONICALLY RICH

SIGNAL THAT HAS MINIMAL CARRIER INSERTION IN THE HARMONIC IMAGES

 
  

8512

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS)
FOR TRANSMISSION 8408

FIG.85
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 GENERATE A FIRST CONTROL SIGNAL AND A SECOND CONTROL SIGNAL THAT HAVE
A COMMON FREQUENCY BUT ARE PHASE—SHIFTED WITH RESPECT TO EACH OTHER,
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SHUNT THE FIRST DIFFERENTIAL SIGNAL COMPONENT TO GROUND ACCORDING TO .
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SHUNT THE SECOND DIFFERENTIAL SIGNAL COMPONENT TO GROUND ACCORDING TO

THE SECOND CONTROL SIGNAL TO GENERATE A SECOND HARMONICALLY RICH SIGNAL
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SIGNAL THAT HAS MINIMAL CARRIER INSERTION IN THE HARMONIC IMAGES 8510
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FOR TRANSMISSION 8408

FIG.86



U.S. Patent Sep. 19, 2006 Sheet 168 of 349 US 7,110,444 Bl

 

  
  

 

  
  

300
RECEIVE AN I BASEDBAND SIGNAL AND A O BASEBAND SIGNAL

8702

DIFFERENTIALLY SAMPLE THE I BASEBAND SIGNAL ACCORDING TO A FIRST AND

SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (DR APERTURES) ESTABUSHED

TO IMPROVE ENERGY TRANSFER To A DESIRED HARMONIG IMAGE IN THE RESULTING 8704I HARMONICALLY RICH SIGNAL

DTEFERENTIALLY SAMPLE THE D BASEBAND SIGNAL ACCORDING'TO A HRST AND

SECOND CONTROL SIGNALS THAT HAVE PULSE WIDTHS (OR APERTURES) ESTABUSHEO

To IMPROVE ENERGY TRANSFER To A DESIRED HARMONIC IMAGE IN THE RESULTING 8706
‘ D HARMONICALLY RICH SIGNAL

MINIMIZE 0C OFFSET VOLTAGES BETWEEN SAMPUNG MODULES DURING

THE DIFFERENTIAL SAMPLING STEPS 8708

COMBINE THE I HARMONICALLY RICH SIGNAL AND THE Q HARMONICALLY

. RICH SIGNAL TO GENERATE AN IO HARMONICAILY RICH SIGNAL 8710

SELECT A DESIRED HARMONIC (OR SUBSET OF HARMONICS)
OF INTEREST FOR TRANSMISSION 3712

ANPLIFY THE SELECTED HARMONIC(S)
8714

TRANSMIT THE SELECTED HARMONIC(S) OVER A
COMMUNICATIONS MEDIUM 8716
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