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W rel ess device that |nplenents circuitry and

suppr ess 1 nt or EBRAT T B OB Gy DR gnar
harnmoni cs that fall in-band to any of the radios; FlIG

2 is a block diagramthat illustrates one enbodi ment
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both as to organization and method of operation, together with objects, features, and
advantages thereof, may best be understood by reference to the following detailed

description when read with the accompanying drawings in which:

FIG. 1 is a diagram that illustrates a wireless device that implements circuitry and
algorithms in accordance with the present invention to suppress interference from even
order clock signal harmonics that fall in-band to any of the radios;

FIG. 2 is a block diagram that illustrates one embodiment of the present invention
for determining and minimizing harmonics generated by a clock source; and

FIG. 3 is a flow diagram that illustrates an algorithm to control harmonics

detrimental to an RF platform.



FIG 3 is aflowdiagramthat illustrates an al gorithm

to control harnonics detrinental to an RF platformlt
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Whereas prior art radios may suffer from interference caused by harmonics from
clock signals in the frequency band where the wireless receivers are operating, the features
of platform 10 includes circuitry and an algorithm for adaptively modifying the even
harmonic content of the clock signals. By dynamically monitoring the harmonic radiation,
the interference caused by the even harmonics of the clock signals may be adaptively
suppressed to reduce or eliminate interference to the radio receivers. Accordingly,
platform 10 includes a closed loop system that in one embodiment of the transceiver
dynamically adjusts the bias of a driver circuit to compensate for temperature and load
variations in accordance with the present invention. In another embodiment, parameters
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suppressed to reduce or elimnate interference to the
radi o receivers. Accordingly, platform 10 includes a
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FIG. 2 is a block diagram that illustrates one embodiment of the present invention

me

for spectrum analyzer 14, clock source and line driver 16, and control loop 18. As shown
in the figure, transceiver 12 includes the receiver and spectrum analyzer block 210, a clock
source 202 that generates a clock signal and a line driver 204 to provide buffering,
selected shaping and proper drive capabilities for distribution of the clock signals to other
functions via a transmission line. A line receiver 206 is coupled to receive signals from
the line driver 204. An antenna 208 receives harmonic radiations as emitted by the line

driver 204. Antenna 208 is coupled to the receiver and spectrum analyzer 210 to analyze
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spectrum analyzer is monitored to detect any clock harmonics that may be present (see
process step 308). Spectrum analyzer 210 (see FIG. 2) is capable of performing frequency
response measurements and measuring the magnitude and phase response of amplifiers
and components in the system. The detected frequencies from any of the receiver
components may be compared with predicted harmonic frequencies of the active clocks to
determine the clock sources and the order of the harmonics.

In process step 310 the closed loop system determines whether odd harmonics are

present. For odd order harmonics the clock frequencies may be adjusted to shift the odd
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software el enent, or system perform ng the nethod.
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requency systemthat covers e wreless
communi cati on frequency bands has been shown to avoid
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possi bl e and when conbined with clock shifting allows
avoi dance of both harnoni cs when two harnonics fal
i n-band of the receiver. Thus, by inplenenting the
i nventive enbodi nents a frequency domai n nonitor my
be incorporated to adaptively nodify the time donmain
wavef orm of a clock signal to suppress even order
har noni cs caused by asymmetry in the driver or |oad.
Wil e certain features of the invention have been
illustrated and described herein,



many nodi fications, substitutions, changes, and
equi valents will now occur to those skilled in the
WwW@raos/073649 s, therefore, to be understood that PEEUS2007/084076
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2. The method of claim1 further including detecting .
of a elogl sigap! te SHPRIAISCAER OFICE harmoBics CAERE &% pYMIREY ihg|ipgdriver.
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swjtching on or,. a change of channels in the radio, and
channgl dngesdB theragioSany traffic in a recei ve channe
frequency band, the nethod further includes nonitoring
an out put of the frequency donmain nonitor to detect
any3. dlheakethed ofbdliios?2 furtier meludeg prmsenafficslictcTioe tovédtbadd
of claim4 further including conparing the detected
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The nethod of claim4 further including determ ning
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. e .
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clocl@mai n noni t or

6. The method of claim 4 further including determining whether even harmonics
are present, and if so, suppressing the remaining even order harmonics by adjusting a

clock line driver bias.

7. A multi-band radio comprising;:
a frequency domain monitor to adaptively modify a time domain waveform of a

clock signal to suppress even order harmonics caused by asymmetry in a driver.

8. The multi-band radio of claim 7 wherein the frequency domain monitor looks at
an output of the frequency domain monitor to detect any clock harmonics that may be

present.



det erm nes whet her even harnonics are present, and if

S0, suppresses renai ning even order harnonics by
w@odjoastieny a bias in the driver. 10. A singl e-b&mnus2007/084076

radi o conprising: a frequency domain nonitor to

adaptively nodify a time domain waveformof a clock
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radio; and a closed | oop systemto nonitor harnonic

radi ation by the line driver and enabl e an adj ust nent
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claim 13 wherein the bias applied to th
lookd nat anemutpm af $lmjfr¢qmenqnq‘b@n&amnﬁtor tot detque izt clpek hd‘mmges that
edance | oad variations that alter the shape of

nwy%ﬁ HF Ses generated by the line driver. 15. The radio

of cIa|n113 wherein the closed | oop systemincludes a

spectrum anal yzer with a Fast Fourier Transform (FFT)
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harnmonic mnimzing algorithmto generate the bias
supplied to the line driver.

13. A radio comprising:

a line driver to receive a bias to alter a shape of pulses generated for the multi-
band radio; and

a closed loop system to monitor harmonic radiation by the line driver and enable

an adjustment to the bias supplied to the line driver.

14. The radio of claim 13 wherein the bias applied to the line driver is used to
compensate for temperature changes and impedance load variations that alter the shape of

the pulses generated by the line driver.

15. The radio of claim 13 wherein the closed loop system includes a spectrum
analyzer with a Fast Fourier Transform (FFT) processor to periodically monitor a level of

even harmonics generated by the line driver.

16. The radio of claim 13 wherein the closed loop system processes an output of
the spectrum analyzer and uses an even harmonic minimizing algorithm to generate the

bias supplied to the line driver.



