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Abstract

In this paper, the stability conditions of fully-differential active-RC filters are investigated. A simple
stability criterion, which relates the values of common-mode transconductance and output conductance
of the op-amp to the value of resistors employed in the filter are presented. This simple stability criterion
was derived and its validity was confirmed by simulation results. The 3rd order FD low-pass active-RC filter
with Chebyshev response was designed to have 1-MHz bandwidth and 0.5-dB ripple at CMOS 0.18 pm
technology and op-amps employed in the designed filter are folded cascode type whose operating points
are set at mid supply voltage level by a self-feedback control circuit composed of op-amp half circuit and
a comparator. In stable case, transient responses have suitable sinusoidal waveforms while the output
unstable case transient responses are destorted because the DC voltage of the circuit was forced to be
close to the supply rail. This stability criterion can be used to help in the design process and trade-off of

the FD active-RC filters to be more effective.
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Parameters Values

R 50 k@ 100 kQ | 150 kQ
THD (|, =0.6V,100kHz) | 6.72 m% | 6.52 m% | 6.45 m%
Integrated output noise

(1 Hz 100 MH2) 111 pv | 138 Vv | 161 v
Power Consumption 628 pW | 628 W | 628 pW
Inband 1IP3 8dBV | 7.8dBV | 7.5dBV
DC Gain 0.436 0.466 0.476
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