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Abstract

Initially, this project was proposed as a
sub-project of a 3-year NSC integrated project which
aimed to develop a high-performance OFDM

transmitter system for medical instrumentation systems.

This project 1is responsible for designing a
high-performance frequency synthesizer and key
building blocks for the transducer interface module (for
ultrasound applications). The integrated project was
not recommended by the NSC, and the project became
a one-year project. Therefore, we have focused our
development effort in two key areas: an agile VCO
frequency calibration for a 10-GHz PLL, and a
low-power continuous-time dual-mode delta-sigma

LA EEIIRFL I AT S F

ADC.

In the VCO calibration part, we have proposed a
novel technique that can achieve agile frequency
calibration. This enables a fast PLL frequency
switching, which is important in many wireless
communication applications (e.g. frequency hopping
systems). This proposed technique is realized in TSMC
0.18um CMOS process and the chip is fully functional.

On the second part, we have developed a very
low-power low-voltage continuous-time dual-mode
delta-sigma ADC. Here, we have proposed an opamp
circuit that is suitable for low-power low-voltage
applications. We also proposed a sliding quantizer
technique which can reduce the number of comparators,
and therefore can reduce the power consumption. The
whole ADC is also implemented in TSMC 0.18um
CMOS process. At the time of writing this report, the
chip is under measurement, and initial results suggest
functional work. Detail characterization is still
underway, and more measurement data will be
available later.

Our research work has at least generated at least
an IEE Electronic Letter paper, a domestic journal
paper, and an IEEE international conference paper
(A-SSCO).

Keywords: delta-sigma ADC -~ data converter ~
frequency synthesizer ~ frequency calibration ~ PLL ~
phase noise
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Loops,” accepted to the IEE Electronics Letters.
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VCO Frequency Calibration Techniques for PLL
Applications,” Bulletin of the college of Engineering,
NTU, no. 93, pp. 31-38. Feb. 2005.
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It’s a common way to design lower Kyco to improve PLL phase
noise and spurs performance. But in order to cover enough output
frequency range, it’s an approach to use multiple overlapped
discrete tuning curves by switched-capacitor in VCO. This requires
a VCO calibration circuit to search for one band which covers
wanted output frequency before PLL lock. We propose a fast
calibration circuit in this project. Instead of comparing Vcrrr with
two predefined threshold voltage in closed-loop calibration or
counting reference and divider output signal in open-loop
calibration, Our approach is to transfer the two signal (reference
signal and divider output signal) period into voltage for comparing
in open-loop PLL. This way improves calibration speed limit.
Additionally, this approach practically compares two signal phase
difference and transfers the phase error into voltage to increase
accuracy. The proposed calibration architecture is a mixed-signal
circuit, and it includes much circuit technique (EX. Pseudo
differential charge pump) to improve circuit non-ideality. The
proposed calibration can be done in only a few clock cycles, and
this architecture operation is tens to hundreds times the same speed

as the two existing calibration ways.
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