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A Design of CMOS VCO Using Bandgap Voltage Reference

=B e
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Abstract - A CMOS Voltage-Controlled Oscillator(VCO) for application at temperature stable system is designed. The VCO
consists of bandgap voltage reference circuit, comparator, and voltage-to-current converter and the VCO has a temperature
stable characteristics. The difference between simulated and calculated values is less than about 5% in output characteristics
when the input voltage range is from 1V to 325V. The CMOS VCO has error less than about *0.85% in the temperature

range from -25TC to 757C.
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Table 1 Transistor size and resistor value in CMOS
bandgap voltage reference circuit

MP,; 50 MP» 05 MP3 05
MP; | 05 | MPs| 05 | MPs| 20
PMOS MP; 4.0 MPs 4.0 MPg 2.0
MPo | 20 [MPy| 20 |[MPwn| 10
bl "MP, T 05 | MPi | 05 | MPs| 20
MPis | 40 | MPy | 40 |MPws| 20
MPs | 20 | MPx| 20 |MPy| 1.0
MN; | 05 | MN:| 05 |MNs| 05
NMOS| MN, | 20 [ MNs| 20 [MNg| 10
m] [ MN7 | 13 [ MNs | 20 [MNe| 20
MNp | 10 |MNy| 13
A3 | R [10000] R, [9600k2| R

5000k
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Table 2 Transistor size, resistor and capacitor values in
comparator and voltage—to—current converter

MPyp | 1.0 MPy 10 MPa4 1.0
MPss 2.0 MPy 4.0 MP2 4.0
PMOS | MPy 1.0 MPs3 1.0 MP3 2.0
(¢m] MP3; 4.0 MP3; 4.0 MPs3 2.0
MP3, 1.0 MPszs 05 MP3 05
MPyr 0.5 MPsg 05
MNi2 1.0 MNi3 1.0 MNi4 2.0
NMOS | MNis 20 | MNg | 20 | MNyr | 20
[gem] MNis 20 | MNp | 20 | MNx 1.0
MN2y, 05 | MN» | 05 | MNx» | 05
A& Ry 80kS2 Rs 100kQ
AHAE | C | 155pF
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Table 3 M. Filanovsky VCO and the proposed VCO
characteristics comparision '
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