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Abstract: 

Pipeline Analog-to-Digital Converters (ADCs) are one of the most popular Nyquist 

rate ADC structures. Such ADCs are suitable for medium speed and accuracy range and are 

therefore useful in many applications such as communications and imaging systems. In recent 

designs, in addition to the increasing bandwidth requirements, lower power consumption and 

compatibility with nanometer scale technology nodes are of importance. This is due to the 

increasing demand for handheld electronic devices which rely on batteries, as well as efforts 

to implement System-on-Chip designs. 

A main part of a Pipeline ADC, is the operational amplifier used to amplify the 

residue signal. In the first stages, the amplifier has to fulfill difficult noise, speed and linearity 

conditions. The amplifier is usually the main power consumer. Implementing the operational 

amplifier is more difficult in recent technology nodes due to lower voltage headroom and 

intrinsic device gain. 

In this thesis, methods to remove the operational amplifier from the Pipeline ADC 

architecture, in order to reduce power consumption, are investigated. In order to do this, the 

most successful methods in this regard are explored. A new charging technique is proposed to 

improve one such method. In this technique, the charging current sources are implemented as 

voltage-controlled current sources in order to charge the sampling capacitors based on the 

error signal, effectively reducing power consumption and increasing accuracy. The necessary 

current control block is shared between consecutive stages further reducing power 

consumption and area.  

The proposed technique is applied to a 10-bit 100 MS/s pipeline ADC designed in a 

90 nm CMOS technology with 1 V power supply. Circuit level simulation results with 

Cadence show SNDR of 53.8 dB with 3.56 mW power consumption. The ADC achieves an 

FOM of 89 fJ/conv.step without calibration. 
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