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Abstract

A fourth-order 2-A modulator is designed and implemented in 0.6 xzm CMOS technology. The
modulator is verified by introducing nonlinear factors such as DC gain and slew rate in system
model that determines the transfer function in S-domain and in time-domain. Dynamic range is
more than 110 dB and the peak SNR is 102.6 dB at a clock rate of 2.8224 MHz for voiceband signal.
The structure of a 3~A modulator is a modified fourth-order >1-A modulator using direct feedback
loop method, which improves performance and consumes less power. The transmission zero for
noise is located in the first-second integrator loop, which reduces entire size of capacitors, reduces
the active area of the chip, improves the performance, and reduces power dissipation. The system
is stable because the output variation with respect to unit time is small compared with that of the
third integrator. It is easy to implement because the size of the capacitor in the first integrator, and
the size of the third integrator is small because we use the noise reduction technique. This paper
represents a new design method by modeling that conceptually decides transfer function in
S-domain and in Z-domain, determines the cutoff frequency of signal, maximizes signal power in
each integrator, and decides optimal transmission-zero frequency for noise. The active area of the
'prototype chip is 5.25mm2, and it dissipates 10 mW of power from a 5V supply.
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Table 1. Comparison general and proposed 4th

order 2)-A modulator.

¥

general 4th order
> -Amodulator

« total capacitance : 48425pF
+ power dissipation : 13.34mW

proposed 4th order
3-A modulator

* total capacitance @ 3250pF
- power dissipation : 10.00mW
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Table 2. Max./min. QOutputs of each integrator.

Integrator minimum Maximum
1t unoptimized 0.0621 -0.0619
optimized 1.5001 -1.4878
ond unoptimized 0.2819 -0.2814
optimized 1.4929 -1.4961
d unoptimized 1.1258 -1.124
optimized 1.4866 -14712
Ath unoptimized 1.49%0 -1.499
optimized 14925 ~1.4943
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