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ABSTRACT

This thesis presents OTAs and super MOS transistors. There are three different
proposed OTAs. All of them use capacitive compensation technique, quasi-floating
gate and bulk-driven transistors. The circuits can operate with rail-to-rail input and
output swingit. The first OTA operates from a 0.8 V supply while the second and
third operate from 0.5 V and 1V, respectively. All OTAs are designed using 0.18 um
CMOS technology. The performance of OTAs is verified using HSPICE. The simulation
results of the first OTA shows the DC gain of 65.8 dB, phase margin of 57° (C,= 20 pF)
and the gain-bandwidth product of 10.2 MHz. The power consumption is 59.4 puW.
The second OTA shows DC gain of 67.2 dB, phase margin of 68° (C,= 20 pF), and the
gain-bandwidth product of 24.2 MHz. The power consumption is 30 uW. The third
OTA shows DC gain of 62.2 dB, phase margin of 60", and gain-bandwidth product of
15 MHz. The power consumption is 160 pW. Furthermore, this thesis presents 3
different designs of super MOS transistors. Bulk-driven and quasi-floating gate
transistor, self-cascode, and negative feedback are used in the design. The super
MOS transistors can operate from 0.4 V supply voltage and the bias current is 10 pA.
The simulation result shows effective transconductance of 11 mA/V, 11.57 mA/V and
1.72 mA/V. The effective drain to source resistance are 385.5 kQ, 551.3 kQ and 946
kQ while the effective source resistance are 168 Q,17.1 Qand 109.73 Q,
respectively. To verify the transistor operation, super MOS transistor is connected in a
common source and common gate amplifiers and the simulation results show

satisfactory performance.



