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Abstract

Analog-to-digital converters (ADCs) are required to convert the real world analog signals

into digital signals. As digital signals are more robust and easier to handle, signal processing is

increasingly being done in the digital domain. This along with the increasing levels of integration

has forced the ADCs to reside on the same chip as digital circuits.

Designing ADCs in technologies best suited for digital circuits and operating from low

voltage supplies is a challenging task. More so as the threshold voltage of the devices do not scale

at the same rate as the power supply voltages. This implies very tight headroom constraints for

analog designs.

Design of a 6-bit ADC capable of operating at more than 300MS/s while operating from

supplies as low as 1.5V has been described in this work. The design was done for TSMC 0.35g m

process - a technology best suited for 3.3V digital circuits. Such high speed low resolution con-

verters are typically required in magnetic disk read channels where extremely high data rates are

required to transfer large volumes of data in a short period of time.
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Chapter 1: INTRODUCTION

1.1 Background

Recent years have seen explosive growth in wireless communications and computing

devices. This growth is likely to continue into the future as well. In today’s world, the internet

serves as the information super highway and is increasingly becoming a part of every day life.

This requires large amount of data to be stored and accessed frequently. In order to transmit large

amount of data in a short period of time, high transfer rates are required in storage devices. This

translates directly into a higher data rate requirement in the read channels of magnetic storage

devices, such as SCSI hard drives. The signal read from these disks is analog in nature.

These and many other systems utilize digital signal processing (DSP) to process the

received signals and extract the transmitted information. Therefore, between the received analog

signal and the DSP system, an analog-to-digital (A/D) interface is necessary. This interface

achieves digitalization of the received waveform subject to a sampling rate requirement of the sys-

tem. Along with this, the trend of increasing integration levels has forced the A/D converter inter-

face to reside on the same chip as the large DSP or digital circuits. Moreover, by sharing the same

supply voltage between A/D and digital circuits, the overhead cost of extra DC-DC converters

required to generate multiple supply voltages is eliminated. Hence, A/D converters operating at

the same voltage as the digital circuit are desirable.

In the commercial market today, transfer rate of 100MS/s can be commonly found in disk

drives. However, in order to achieve even higher transfer rates that are required for some multime-

dia applications, the speed of analog-to-digital converters needs to improve.

1.2 Problem Statement

This research is aimed at designing high speed, low resolution A/D converters for mag-

netic read channels in conventional digital CMOS technology, operating at low voltages. The sig-

nal read from a magnetic disk has a signal to noise ratio (SNR) of 25 to 30dB. Hence 5 to 6 bits 

conversion accuracy is adequate for such systems. Currently available disk drives have data read

rates of 100 to 200 MS/s. Read channels with 300 to 500 MS/s are still in the design stage. Such

high data rate requirements make the design of even low resolution converters a challenging task.

Presently systems are being designed for 3.3V power supply. Attempts are being made to


