Introduction

Semiconductor memories are usually consid-
ered to be the most vital microelectronic com-
ponent of digital logic system design, such as
computers and microprocessor-based applica-
tions ranging from satellites to consumer elec-
tronics. Therefore, advances in the fabrication
of semiconductor memories including process
enhancements and technology developments
through the scaling for higher densities and
faster speeds help establish performance stan-
dards for other digital logic families. Semicon-
ductor memory devices are characterized as
volatile random access memories (RAMs), or
nonvolatile memory devices. In RAMs, the
logic information is stored either by setting up
the logic state of a bistable flip-flop such as in a
static random access memory (SRAM), or
through the charging of a capacitor as in a dy-
namic random access memory (DRAM). In ei-
ther case, the data are stored and can be read out
as long as the power is applied, and are lost
when the power is turned off; hence, they are
called volatile memories.

Nonvolatile memories are capable of stor-
ing the data, even with the power turned off. The
nonvolatile memory data storage mode may be
permanent or reprogrammable, depending upon
the fabrication technology used. Nonvolatile
memories are used for program and microcode
storage in a wide variety of applications in the
computer, avionics, telecommunications, and

consumer electronics industries. A combination
of single-chip volatile as well as nonvolatile
memory storage modes is also available in de-
vices such as nonvolatile SRAM (nvRAM) for
use in systems that require fast, reprogrammable
nonvolatile memory. In addition, dozens of spe-
cial memory architectures have evolved which
contain some additional logic circuitry to opti-
mize their performance for application-specific
tasks.

This book on semiconductor memories
covers random access memory technologies
(SRAMs and DRAMs) and their application-
specific architectures; nonvolatile memory tech-
nologies such as read-only memories (ROMs),
programmable read-only memories (PROMs),
and erasable and programmable read-only
memories (EPROMSs) in both ultraviolet eras-
able (UVPROM) and electrically erasable
(EEPROM) versions; memory fault modeling
and testing; memory design for testability and
fault tolerance; semiconductor memory reliabil-
ity; semiconductor memory radiation effects;
advanced memory technologies; and high-
density memory packaging technologies.

Chapter 2 on “Random Access Memory
Technologies,” reviews the static and dynamic
RAM technologies as well as their application-
specific architectures. In the last two decades of
semiconductor memory growth, the DRAMs
have been the largest volume volatile memory
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