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(A Study of Low-Voltage Low-Power Bipolar Linear
Transconductor and Its Application to OTA)
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Abstract

1A novel bipolar linear transconductor and its application to operational transconductance amplifier(OTA)
for low-voltage low-power signal processing is proposed. The transconductor consists of a npn
differential-pair with emitter degeneration resistor and a pnp differential-pair connected to the npn
differential-pair in cascade. The bias current of the pnp differential-pair is used with the output current
of the npn differential-pair for wide linearity and temperature stability. The OTA consists of the linear
transconductor and a translinear current cell followed by three current mirrors. The proposed
transconductor has superior linearity and low-voltage low-power characteristics when compared with the
The that the with

transconductance of 50 S has a linearity error of less than +0.06% over an input voltage range from

conventional transconductor. experimental results show transcondcutor

-2V to + 2V at supply voltage =3V. Power dissipation of the transconductor was 2.44 mW. A prototype
OTA with a transconductance of 25 'S has been built with bipolar transistor array. The linearity of the
OTA was same as the proposed transconductor. The OTA circuit also exhibits a transconductance that

is linearly dependent on a bias current varying over four decades with a sensitivity of 0.5 S/A.
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.model Q2N3906 PNP( Is=1.41f Xti=3 Eg=111 Vaf=18.7
Bf=180.7 Ne=1.5 Ise=0 Ikf=80m Xtb=1.5 Br=4.977 Nc=2
Isc=0 Tkr=0 Re=2.5 Cic=9.728p Mjc= 5776 Vic=.75 Fc=5
Cie=8.063p Mje=.3677 Vje= 75 Tr=33.42n Ti=179.3p ‘ .

Itf= 4 Vif=4 Xtf=6 Rb=10 ) -2 -1 0 1 2
input voltage vy [V

transconductance G, [uS]
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