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A design of on-chip RC oscillator with temperature-independent frequency

ZHAOQO Baocai', ZHAO Hongliang', ZHAO Jianzhong®

(1. School of Physics, Liaoning University, Shenyang 110031, China; 2. IntelliSense Center, Institute of Microelectronics, Chinese A-
cademy of Sciences, Beijing 100029, China)

Abstract: Based on the SMIC 0. 18 ym complementary metal oxide semiconductor (CMOS) process,
this paper designs an on-chip current-mode RC oscillator whose frequency is independent of tempera-
ture, The oscillator adopts a 1. 8 V power supply and the output frequency is 100 MHz, The oscillator
is mainly composed of a temperature-compensated current reference, a switched capacitor charging and
discharging circuit, an inverter comparison delay unit and a clock output unit. The simulation verifica-
tion by Cadence Spectre shows that in the range of —40 °C to 125 °C, the output frequency range of
the oscillator is 100. 06-100. 16 MHz under the condition of T'T process angle, and the frequency chan-
ges with temperature by 0. 10%, expressed as 6. 06X107% °C~! by the temperature coefficient; under
the condition of SS process angle, the output frequency of the oscillator is in the range of 99. 90 -
100. 23 MHz, and the frequency changes with temperature by 0. 33%, expressed as 20. 00X 10 % °C !
by the temperature coefficient; under the condition of FF process angle, the output frequency of the
oscillator is in the range of 99. 96-100. 07 MHz, and the frequency changes with temperature by
0.11%, expressed as 6. 67X107% °C ™! by the temperature coefficient.
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