What is claimed is:CLAIMS:
1. A touch sensitive device comprising:
a touch interface comprising rows and columns;

a signal generator for generating a plurality of unique orthogonal signals on at least a

plurality of the rows, respectively;
a frequency converter that:

receives a first touch signal present on at least one of the plurality of columns, the first

touch signal having a first center frequency,

combines the first touch signal with a second signal, the second signal having a

second center frequency, and

outputs a lower frequency touch signal, the lower frequency touch signal having a

center frequency that is lower than the center frequency of the first touch signal,

a touch processor for identifying touch on the touch interface by processing the lower

frequency touch signal and outputting touch event data.

2. The touch sensitive device of claim 1, wherein the frequency converter and the touch

processor are part of the same hardware processor.
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233. The touch sensitive device of claim 1, further comprising an analog-to-digital

converter configured to convert the lower frequency touch signal to a digital signal:
i) for processing by the touch processor;

ii) for processing by the touch processor, the touch processor being optimized for the

second center frequency to lower power consumption of the analog-to-digital converter;

and/or

iii) for processing by the touch processor, the touch processor being optimized for the

second center frequency to lower circuit-design complexity of the analog-to-digital converter.
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264. The touch sensitive device of claim 1, further comprising a sigma-delta analog-to-

digital converter or a continuous time sigma-delta analog-to-digital converter configured to

convert the lower frequency touch signal to a digital signal for processing by the touch

processor.

285. A touch sensitive device comprising:
a touch interface comprising rows and columns;

a signal generator for generating a plurality of unique orthogonal signals on at least a

plurality of the rows, respectively;
a frequency converter that:

receives a first touch signal present on at least one of the plurality of columns, the first

touch signal having a first center frequency,

converts the first touch signal to a second signal having a second center frequency,

and
outputs the second signal having the second center frequency;

a touch processor for identifying touch on the touch interface by processing the second

signal having the second center frequency and outputting touch event data.

296. The touch sensitive device of either claim 1 or 285, wherein the orthogonal signals

are orthogonal in frequency, time or code.
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327. The touch sensitive device of either claim 1 or 285, wherein the orthogonal signals

are orthogonal with respect to at least two selected from the-a group consisting of: time,
frequency, and code.

378. The touch sensitive device of either claim 1 or 295, wherein the touch processor

comprises a processor configured to perform spectral analysis.
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479. The touch sensitive device of claim 285, wherein the second center frequency is

lower than the first center frequency.

4810. The touch sensitive device of claim 285, wherein the second center frequency is
higher than the first center frequency.

5011. The touch sensitive device of claim 285, further comprising an analog-to-digital

converter configured to convert the second signal to a digital signal:
i) for processing by the touch processor;

ii) for processing by the touch processor, the touch processor being optimized for

the second center frequency to lower power consumption of the analog-to-digital

converter; and/or

iii) for processing by the touch processor, the touch processor being optimized for

the second center frequency to lower circuit-design complexity of the analog-to-

digital converter.
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5312. The touch sensitive device of claim 285, further comprising a sigma-delta analog-

to-digital converter or a continuous time sigma-delta analog-to-digital converter configured to

convert the second signal to a digital signal for processing by the touch processor.

5513. A touch sensitive device comprising:

a touch interface comprising rows and columns;

a signal generator for generating a plurality of unique orthogonal signals on at least a

plurality of the rows, respectively;

a local oscillator generating a second signal, the second signal having a second center

frequency;

a heterodyning frequency mixer configured to receive a first touch signal present on at
least one of the plurality of columns, the first touch signal having a first center frequency, and

the second signal, and to output a heterodyned signal based upon the first touch signal and the
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second signal, the heterodyned signal having a center frequency that is different than the

center frequency of the first touch signal,

a touch processor for identifying touch on the touch interface by processing the

heterodyned signal and outputting touch event data.

5614. The touch sensitive device of claim 5513, wherein the frequency mixer comprises

a quadrature frequency mixer.

5815. The touch sensitive device of claim 5513, wherein the touch processor is
configured to perform spectral analysis and/or cross-correlation.

6016. The touch sensitive device of claim 5513, wherein the touch processor is

configured to perform cross-correlation.




6417. The touch sensitive device of claim 5513, further comprising a bandpass filter

configured:

i) to filter the first touch signal prior to mixing of the first touch signal with the

second signal;

ii) to filter out a sum component of an output of the mixer and allow a difference

component to pass; or

iii) to filter out a difference component of an output of the mixer and allow a sum

component to pass.

6718. The touch sensitive device of claim 5513, wherein the signal generator is

configured:
1) to perform frequency division multiplexing;

ii) to perform time division multiplexing;

iii) to perform a simultaneous mixture of frequency division multiplexing and

time division multiplexing;
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iv) to perform code division multiplexing;

v) to perform a simultaneous mixture of code division multiplexing and time

division multiplexing.

7419. The touch sensitive device of claim 5513, wherein the signal generator is

configured:
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i) to perform a simultaneous mixture of code division multiplexing and frequency

division multiplexing; or

ii) to perform a simultaneous mixture of frequency division multiplexing, time

division multiplexing, and code division multiplexing.

#620. The touch sensitive device of any one of claims 1, 5 and 5513, wherein the touch

processor comprises a processor configured to perform spectral analysis.

#821. The touch sensitive device of any one of claims 551, 2 and 13, wherein the touch

processor comprises a processor configured to perform cross-correlation.

8022. The touch sensitive device of claim 5513, wherein a bandpass filter is applied to the

first signal prior to heterodyning the first touch signal.

8123. The touch sensitive device of claim 5513, wherein a bandpass filter is applied to the
second signal after heterodyning.
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8224. The touch sensitive device of claim 5513, wherein a low-pass filter is applied to the
second signal after heterodyning.

8325. The touch sensitive device of any one of claims 551, 5 and 13, wherein the touch

processor further comprises an analog-to-digital converter.
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