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The subject matter regarded as the invention is particularly pointed out and
distinctly claimed in the concluding portion of the specification. The invention, however,
both as to organization and method of operation, together with objects, features, and
advantages thercof, may best be understood by reference to the following detailed

“description when read with the accompanying drawings in which:
N

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.
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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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In process step 310 the cl osed | oop system det erm nes whet her odd

har moni cs are present. For odd order harnonics the clock frequencies
may be adj WOtZe/A748hift the odd order harnonic frequetfcieR0GPE43¢

t he receive channel frequency band (see process step 312). In process
step 320 the cl osed | oop system determn nes whether even harnonics are
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1. A nmethod of minimzing interference in radios as generated by even

or der harfpeticngisesa BastFoier Trosiprn GG processor that is typically part of the
receiver, but used by the receiver and spectrum analyzer 210 to periodically monitor the

level of the even harmonic generated in the signal that is the output of line driver 204.

Operation of the clock generator and spectrum analyzer 14 may be described with
reference to the flow diagram iltustrated in FIG. 3. Method 300 or portions thercof arc
performed by the processor, the clock generator and spectrum analyzer 14 combination of
an electronic system. Method 300 1is not limited by the particular type of apparatus,
software clement, or system performing the method. Also, the various actions in method
300 may be performed in the order presented, or may be performed in a different order.

Method 300 is shown beginning at process step 302 that detects receiver
communication channel changes. Process step 304 is a traffic detector and process step
306 detects whether traffic is present. Following the switching on or the change of
channels in the receiver, and in the absence of any received traffic, the output of the
spectrum analyzer is monitored to detect any clock harmonics that may be present (see
process step 308). Spectrum analyzer 210 (sec 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
4



using a frequency domain nonitor to adaptively nodify a tine domain
waveform of a clock signal to suppress even order harnonics caused by
asymmet ry WO 280807#d9driver. 2. The nethod of claim1 fREWEREPITIO84076

i ncludi ng detecting receiver comruni cation channel changes in the
radios. 3. The nethod of claim2 further including using a traffic
det ect or drderdetraatic foquruciccattiobtheot@nmeeharnchfréquency bhind Tee prosedsotpof
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arnoni ¢ frequenci es of active clocks.
the balanced loads may be possible.

By now it should be apparent that 2 multi-band frequency system that covers the
wireless communication frequency bands has been shown to avoid even order harmonics
where clock shifting is not possible and when combined with clock shifting allows
avoidance of both harmonics when two harmonics fall in-band of the receiver. Thus, by
implementing the inventive embodiments a frequency domain monitor may be
incorporated to adaptively modify the time domain waveform of a clock signal to suppress
even order harmonics caused by asymmetry in the driver or load.

While certain features of the invention have been illustrated and described herein,
many modifications, substitutions, changes, and cquivalents will now occur to those

skilled in the art. It is, therefore, to be understood that the appended claims are intended to

cover all such modifications and changes as fall within the true spirit of the invention,



6. The nethod of claim4 further including determ ning whether even
har moni cs are present, and if so, suppressing the remnaining even

or der

har noni cs by adjusting a clock line driver bias. 7. A

mul ti-band radi o conpri si ng: a frequency donmain nonitor to
adaptively nodify a time donmain waveform of a clock signal to
suppress even order harnonics caused by asymetry in a driver. 8.
The mul tephgme. radio of claim 7 wherein the frequency donai n nonitor
| ooks at an output of the frequency domain nonitor to detect any

cl ock harnonics that nay be present. 9. The nulti-band radi o of
claim7 pheref Beﬂag@ofﬁqﬁﬂH%ﬂ@%t@‘?&@ﬁc@ P N R
har noni cs are present suppresses remal ni ng even or

har noni cgodyycamtfjrisggi ng a bias in the driver. 10. A single-band radio

conpri si ng:

using 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 line driver.

2. The method of claim 1 further including detecting receiver communication channel

changes in the radios.

3. The method of claim 2 further including using a traffic detector to detect communication

channel traffic.

4, The method of claim 3 wherein following a switching on or a change of channels in the
radio, and in an absence of any traffic in a receive channel frequency band, the method further
includes monitoring an output of the frequency domain monitor to detect any clock harmonics

that may be present.

5. The method of claim 4 further including comparing the detected clock harmonics from

receiver components with predicted harmonic frequencies of active clocks.

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 ¢lock 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.



a frequency domain nonitor to adaptively nodify a tinme domain
waveform of a clock signal to suppress even order harnonics caused by
asymetry in a driver. Il.The single-band radio of claim 10 wherein

t he frequency domain nonitor |ooks at an output of the frequency
domain nmonitor to detect any clock harnmonics that may be present.

12. The singl e-band radio of claim 10 wherein the frequency domain
noni tor determ nes whether even harnonics are present, and if so,

suppresses remai ni ng even order harnonics by adjusting a bias in the
driver. 9 The multi-band radio of claim 7 wherein the frequency domain monitor determines

whether even harmonics are present, and if so, suppresses remaining even order harmonics by

adjusting a bias in the driver.

10. A single-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.

I1.  The single-band radio of claim 10 wherein the frequency domain monitor looks at an

output of the frequency domain monitor to detect any clock harmonics that may be present.

12. The single-band radio of claim 10 wherein the frequency domain monitor determines
whether even harmonics are present, and if so, suppresses remaining even order harmonics by

adjusting a bias in the driver.



