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Abstract 

 

     Nowadays the increasing demand for high speed analog-to-digital converters in 

broadband applications leads to pay more attention to continuous time delta-sigma 

modulators. 

     On the other hand, due to the significant progress made in the digital communication 

and the daily increasing utilization of portable electronic systems, the need for low-voltage 

and low-power analog-to-digital converters is increased. The general goal of this thesis is 

the design of a continuous time delta-sigma analog-to-digital converter for high speed, low-

voltage and low-power applications. Ultimately, after studying of the function of these 

modulators, two new methods are presented to reduce their power consumption. Exploiting 

the proposed methods, the modulators are designed with higher efficiency and stability. It is 

noteworthy that these methods implicitly allow achieving modulators of higher speed.  

     The first method is based on the design of the loop filter concordant with stability 

criteria of the phase margin and gain margin. The second method is also based on the 

design of the loop filter. It takes into consideration both the maximum of noise transfer 

function in the input signal bandwidth and the maximum of the noise transfer function in 

the whole bandwidth. 

     Modulators achieved through the first method are more stable compared with those 

achieved through usual methods. In this method, it is possible to achieve a unity-gain 

bandwidth equal to� the clock frequency for Op-amps. This fact decreases the power 

consumption and allows achieving modulators of higher speeds. As a disadvantage, 

compared with the usual methods, this method has a lower signal-to-noise ratio.  

     The second method is more perfect than the first. The advantage of this method to usual 

methods is that it allows achieving modulators with more stability and higher SNR. 

     Since the supply voltage is low (that makes the design of analog circuits more 

complicated), the structure, order, and loop filter of the modulator are selected so that we 

will need simpler circuit components at the time of the circuit implementation. For 

instance, in the proposed method, both the unity gain bandwidth and the voltage gain of the 

Op-amps are far less than those of the usual methods, simplifying the circuit 

implementation of the modulator.  

     Finally, making use of the proposed methods, a 13-bit analog-to-digital converter with 

the sampling frequency of 320 MS/s is simulated in a 90nm, 1V, CMOS technology. For 

this purpose, the HSPICE software is utilized. The simulation results show that the SNDR 

and power dissipation of the modulator are identical to 80.3051 dB and 11.38 mW 

respectively. 

Keywords: Delta-Sigma analog to digital converters, low power, high speed, Phase 

Margin, Gain Margin, Noise Transfer Function, Loop filter�
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