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To transmit signals over a wireless system, in most cases, it is necessary to compress data
before transmission because of bandwidth limits. Different data compression algorithms are
suitable for different data contents. Besides, if the incoming signals are in analog formats,
analog-to-digital conversion has to be incorporated before compression. Therefore, it would be
very useful if the system can automatically determine the types of input signals, and provide the
parameters of the signals, such as periods and bandwidths, for system optimization. Based on
the information, the whole system can reconfigure hardware accordingly, and make the

system-on-chip design more flexible and efficient.

In the first year, we have designed a 10.5 GHz phase locked loop system, which will be
further developed into a multi-rate clock data recovery (CDR) circuit. The multi-rate CDR
circuit and a digital computing block can automatically calculate possible data rates of incoming

signals, which will provide necessary information for signal identification purposes.
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Phase Locked Loop, Clock Data Recovery, Signal Identification, Signal Classification
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Technology TSMC 0.18um 1P6M
Supply voltage 1.8v

PLL frequency 10.5GHz

Reference frequency | 41MHz

Phase margin 55 degrees

Charge pump current | 200uA

Loop bandwidth 80KHz

VCO tuning constant | ~ 1GHz

Divide ratio 256

Cs=11.67n Cp=1.186n CL=10.71p

Rp=668 RL=2.05K
PFD:04mW  CP:1.9mW
VCO:12mW  Divider:23.8mW
-83.68dBc/Hz @100KHz
-108dBc/Hz @ 1MHz

< 20us

0.73*0.62 um2

Low pass filter

Power consumption

Phase noise

Lock time

Chip area

ok phy 21 )

Due to area constraints, the designed PLL test chip will use the off-chip loop filter option.
The test chip is scheduled to be ready by October. The next step is to design a multi-rate CDR.
Meanwhile, a 6-bit flash ADC and a DDR compatible high-speed receiver have been developed.
However, the highest sampling rate of the ADC so far is only at around 1.2 GHz, and the highest
data rate of the DDR typed receiver is only at around 1.6 Gbps. We expect to improve the
sampling rate of the designed ADC to at least 2 Gbps, and the data rate of the DDR typed receiver
to at least 3 Gbps.

then to a CDR. Currently, tsmc 0.18 um technology is used.

Once complete, we will have a complete path from a receiver to an ADC

E R

(1) The characteristics of HDMI and SATA typed signals have been carefully studied as planned.
(2) Circuit design is a bit behind the schedule, but the team should be able to catch it up.

(3) So far not many papers have been submitted based on the results of this research.

(4) Statistical analysis and ARM core development are very important to this research. They

could be more emphasized in the coming year.
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