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Abstract

ADbstract

Low cost, low power consumption oscillator has been the main requirement
in the oscillator market, and the limited resource of spectrum call for more stable
and accuracy oscillator. So designing a frequency stable oscillator is a hot and
hard topic in IC design.

This project uses model of UMC 0.6pm to design a stable 8MHZ, 2%
precision CMOS ring oscillator, with internal independent power supply and
differential delay cell which can check noise. The researches do in this project
are as follows:

1. Modeling the gain of the loop, ring stage and phase noise according to the
Barkhausen criteria and the model of linear time dependent noise, then get the
oscillation circuit structure which can decrease phase noise and the system
design method which optimizes transistor size.

2. In order to eliminate the noise of external power supply, integrate band
gap and level shift circuit in the device, decrease power supply’s disturb and
noise. Add a negative resistance structure to delay cell, it can overcome the
disadvantage of low gain, small output swing range, large cost, and goodly check
phase noise, get the stable output frequency.

3. In layout design, make the circuit layout symmetry and size’s match, so
as to decrease the influence of the mismatch to the frequency accuracy.

4. Use TMT ASL1000 as test machine, write C language program as test
software. It can change test circuit and test mode by itself, boost the test
efficiency. After analyzing the test result of the device, it confirms that this
device reach the design requirement.

In a word, this oscillator can effectively suppress the influence of voltage
and temperature. It overcomes the disadvantage of low stability of traditional
CMOS oscillator, contains the advantage of highly resistant to vibration and low
EMI susceptibility, there is certain practical and theoretical significance about the
issue.

Key words: CMOS process; ring oscillator; stability
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