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Design and Fabrication of 0.5 V Two Stage Operational Amplifier
Using Body-driven Differential Input Stage and Self-cascode Structure
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Abstract: This paper presents a design and fabrication of 05 V two stage operational amplifier. The
proposed operational amplifier utilizes body-driven differential input stage and self-cascode current mirror
structure. Cadence Virtuoso is used for layout and the layout data is verified by LVS through Mentor
Calibre. The proposed two stage operational amplifier is fabricated using 0.13 pm CMOS process and
operation at 0.5 V is confirmed. Measured low frequency small signal gain of operational amplifier is 50
dB, power consumption is 29 (N and chip area is 75 gm * 90 gm.
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Fig. 1. Body driven differential input stage.
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Fig. 2. Current mirror (a) cascode structure, (b) self
cascode structure.
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Fig. 3. Proposed two stage operational amplifier.
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Fig. 4. Output resistance of SCCM versus MNI, MN3
body wvoltage.
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Fig. 5. Output resistance of SCCM versus NF. (a) Rout
vs NF (lower), (b) Rout vs NF (upper).
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Fig. 7. Simulated small signal gain and phase magin of
proposed operational amplifier circuit (VDD = 0.5 V).
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circuit.
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Table 1. Measurement results of fabricated 2 stage
operational amplifier.
CMOS technology 0.13 m
Area 75 pm * 90 (m
DC gain 50 dB
Power supply 05V
min 10 mvV
QOutput voltage range ma 480
X
Slew rate (rising) 0.14 V/us
Power consumption 25 N
Offset voltage 8 mv

Ce 350 fF
Cr 15 pF
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