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In this paper, a low voltage and low power (LV/LP) Operational Transconductance Amplifier (OTA) using
FGMOS (Floating-Gate MOS) transistor is proposed. The relative tuning range of 50 is achieved in this OTA
while only consumes 40 uW with 1.0 V supply voltage in TSMC 0.18 um CMOS technology. The
simulation results of the proposed OTA show an open loop gain of 30.2 dB and a unity gain frequency of
942 MHz. In comparison with previous works, the proposed OTA, with lower supply voltage, is provided the
better frequency performance, higher output voltage swing, better linearity and lower power consumption.
The proposed OTA is used in the second-order G,,-C filter to show a good tuning range from 100 kHz to 5.6
MHz which is suitable for the wireless specifications of Bluetooth (650 kHz),CDMA2000 (700 kHz) and
Wideband CDMA (2.2 MHz). The active area occupied by the designed filter on silicon is 192pm X 535um.

Index Terms: Low-voltage and low-power (LV/LP), operational transconductance amplifier (OTA),
FGMOS (floating-gate MOS), G,,,-C filter, inverter.
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Table (1): Simulation results of the proposed programmable
OTA and comparison with previous works

dslin g eolgrinn pbas BB OTA gjluacs mbs (V) Jeoo

Characteristics [11] [18] Proposed
Technology 0.35um 0.35um 0.18um
CMOS CMOS CMOS
Supply Voltage 25V 33V 1.0V
DC Gain (dB) 31.3 29.3 30.2
UGF (MHz) 3560 28.97 942
Phase Margin 77° 82.8° 86.7°
CMRR (dB) 31 35.19 29.5
@100 KHz
PSRR (dB) 37.45 68.6 23.6
@10 KHz
Output Swing 2.27 0.88 0.89
M
THD @1Vpp @0.3Vp.p @0.5Vpp
-46 dB -40 dB -40 dB
Total input noise 85 - 44
(nV/VHz)
Power (uW) 800 44.53 40
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Table (2): Simulation results of the designed G,,-C filter and comparison with previous works
o Slal5 L aslie 5 00 (b 2l @l (T) Jyor

[11] [18] [19] [22] [25] This work
Technology 0.35um | 0.35um 0.18um 0.5um 0.13um 0.18um

CMOS CMOS CMOS CMOS CMOS CMOS
Supply Voltage (V) 2.5 3.3 +1.8 +1.65 0.5 1.0
Power Consumption (uW) 3990 178 > 313 4620 332 160
Frequency Tuning (MHz) 2.25-3.5 | 0.01-2.8 10-300 02-15 | 097-5.1 0.1-5.6
Tuning Range <2 > 200 30 7.5 >5 > 50
THD - @ 0.3Vpp @0.188Vpp | @1Vpp | @51.75mVpp | @500mVpp

-40 dB -40 dB -55 dB -40 dB -40 dB
Total input noise (MV/VHZ) - 0.113 0.02 185 0.027 0.197
Filter Order 2 2 2 3 3 2
Die Area (mmz) - 0.154 - 2.22 - 0.102
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