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ABSTRACT

In this thesis, a new current-mode fully balanced lossless integrator is
proposed. Its structure is based on the transconductance-capacitor integrator with a
common-mode signal cancellation circuit. The common-mode cancellation is
accomplished by using the technique of common-mode feedback and common-mode
feed forward at the input and the output stages of the integrator respectively. The
proposed integrator can be operated at the power supply voltage of 1.5 [V] and the
bias current of 1~10 [pA]. The proposed integrator is verified by using Microsim
simulation. The total harmonic distortion of the differential-mode output current is
less than 1% at the differential-mode input current of 75% of the bias current, Noise
analysis of the integrator has been performed. The current output noise of integrator is
about 2.6 [pA] which yields the dynamic range of the integrator of 132 [dB] at 10
[lA] bias current level. The effects of important parameter mismatch is also analyzed

using Monte-Carlo analysis. It is found that the parameter mismatch AV, and AK are

less than 0.4 [mV] and 2% respectively then the integrator can still operate properly.

The proposed integrators are employed to construct a 5-th order leapfrog
Chebyshev low pass filter. The cutoff frequency and the pass band ripple can be
electronically selected by adjusting the bias current and the control voltage. Microsim
simulation indicates that the dynamic range of the filter is about 128 [dB] at 10 [MHz]
and 5 [uA] bias current.



