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(A Design of Voltage-Controlled CMOS OTA and Its
Application to Tunable Filters)
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Abstract

A voltage controlled CMOS operational transconductance amplifier (OTA), whose transcond-
uctance is directly proportional to the DC bias voltage, has been designed for many electronic
circuit applications. It consists of a differential pair and three ourrent mirrors. The SPICE simula-
tion shows that the conversion sensitivity of the OTA is 41.817 umho/V and the linearity error
is less than 0.402% over a bias voltage range from -2. OV to 1. OV. Electrically tunable filters
based on voltage controlled impedances, which are realized with OTA’s, also have been deisgned.
The SPICE simulation shows that a second-order bandpass filter, whose center frequency
is 23KHz at -1.0V, has the conversion sensitivity 6.6KHz/V and the linearity error less than 0.822%
over a voltage range from -2.0V to 1.0V, The OTA has been laid out with the 3u4m n-well CMOS

design rule adopted in ISRC (inter-university semiconductor research center). The chip size was
about 0.756 x 0.945 mm 2.
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Fig. 2. Second-order bandpass filter.
(a) conventional RLC bandpass filter,
(b) voltage-controlled bandpass filter
using OTA.
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Table 2. Performance parameter of voltage-

controlled CMOS OTA.

Performance Parameter Simulation results
Transconductance 146 mho

3-dB frequency ) 790kHz

Slew rate 45 A/sec
DC-power dissipation 0.99 mW
Qutput resistance 2.867 G
Bias voltage -0V

(Vop=5V, Vss= ~5V)
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Fig. 3. Controlled-voltage vs. transconductance by

SPICE simulation.
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