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Abstract

A CMOS inverter-based fully differential OTA is proposed, which can operate from a low power supply voltage and has cross-
coupled phase neutrization. Modern fine line CMOS inverters exhibit rather low voltage gain when used as analog transconduc-

tors. We propose two-stage configuration to increase voltage gain. To prevent common-mode instability, we adopted the Nauta’s
OTA , which is fully differential with common mode suppression capability, for each stage of the two-stage construction. Phase

compensation is also required for differential-mode instability in this two-stage construnction, we employed cross-coupled capac-

itor neutrarization for maximam unity gain frequency. We confirmed by SPICE simulation, that the phase characteristic has been
improved without significant degradation of unity gain bandwidth, assuming 0.18 um CMOS process operating from 1 V power

supply voltage.
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Fig. 1. Basic idea for inverter-based fully differential amplifier
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Fig.4. Proposed fully differential two-stage amplifier using Nauta’s OTA
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# 1 MOSFET M/3F A—4
Table 1. Size Parameter of MOSFET

Parameter Symbol  Value Unit
Channel length L 0.18 pum
nMOS channel width Wn 1.8 pm

Sidewall of Drain(Source) PDn(PSn) 4.68 pm
Area of Drain(Source) ADn(ASn) 0972 um?
pMOS channel width Wp 3.6 pm
Sidewall of Drain(Source) PDp(PSp) 8.28 um

Area of Drain(Source) ADp(ASp) 1.94 ymz

ANEBEO~1VOREAEFEL RSOLIIZ2o7z. TH
£V, ANORMAL 7 AEBES 0472V £ T 5.

1
0.465

=
Y 0.47
._ﬂ_; 05
o
2 0.475
2
© 0.48

0

0 0.5 1

Input Voltage [V]

"5 A23—F 1 BEOAHIREE
Fig.5. Output Voltage of an Inverter
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Table 2. Charactersitics of proposed circuit (simulated)

Parameter Design 1 Design2 Pole splitting  Unit
Power supply voltage 1 1 1 v
Current dissipation 25 25 25 uA
Differential mode gain 47 47 47 dB
Common mode gain -12.6 -12.6 -12.6 dB
CMRR 59.7 59.7 59.7 dB
Cutoff frequency 12 9 0.108 MHz
Unity gain frequency 190 180 44 MHz
Phase margin 30 60 17 - deg
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Fig.9. Phase compensation by pole splitting
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