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Declaration of Rachel J. Watters on Authentication of Publication

so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18

of the United States Code.

Date: October 25, 2022 gﬁ%;\\

Rachgl/]. Watters
Memorial Library Head of Resource Sharing

728 State Street
Madison, Wisconsin 53706
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FOR
THE VLSI ERA

VOLUME 3:
THE SUBMICRON MOSFET

STANLEY WOLF Ph.D.

Professor, Department of Electrical Engineering
California State University, Long Beach
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DISCLAIMER

This publication is based on sources and information believed 1o be reliable. but the
authors and Lattice Press disclaim any warranty or liability based on or relating to the
contents of this publication.

Published by:
Latlice Press,

Post Office Box 340
Sunset Beach, California 90742, U.S.A.

Cover design by Roy Montibon, Visionary Art Resources, Inc.. Los Angeles, CA.

Copyright © 1995 by Lattice Press.

All rights reserved. No part of this book may be reproduced or transmitted in any form
or by any means, electronic or mechanical, including photocopying, recording or by any
information storage and retrieval system without written permission from the publisher,
except for the inclusion of brief quotations in a review,

Library of Congress Cataloging in Publication Data
Wolf, Stanley

Silicon Processing for the VLSI Era
Volume 3 : The Submicron MOSFET

Includes Index
L. Integrated circuits-Very large scale
integration, 2. Silicon. L Title

I[SBN 0-961672-5-3
987654 32

PRINTED IN THE UNITED STATES OF AMERICA
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10/25/22, 10:10 AM Physical Iltem Editor

Manage Patron Services | ScanInltems | Monitor Requests & Item Processes | Receiving ltems | Manage In Process Items | Printouts Queue | Shipping Items

Resource Silicon processing for the VLSI era / Stanley Wolf, Richard N. Tauber. Wolf, Stanley, 1943- Lattice Press, Sun v
((Z/ﬁ description t Beach, Calif. : c1986- [0961672153 (v. 3)] —
- Holdings Steenbock Library: Steenbock Stacks; TK7874 W635 1986 1
Holdings ID 22873617190002122
View all holdings
Barcode 89066551995
ltem ID 23613441390002122
View all items
Process type Loan
MMS ID 9942116843602122
Browse shelf listing
Status Item not in place
General ENUM/CHRON Notes History
General Information
Barcode 89066551995
Copy ID 1
Material type ~ Book

Item policy
Provenance

Is magnetic

PO Line

Issue date
Receiving date
Expected receiving date
Enumeration A
Enumeration B
Chronology |
Chronology J
Description

Pages

Pieces
Replacement cost
Receiving operator
Physical condition

Process type

Inventory Information

Inventory number

general (book)

No

02/12/2002

import
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Inventory date

Inventory price

Location Information

Permanent location
Item call number type
Item call number
Source (Subfield 2)

Storage location ID

Steenbock Library: Steenbock Stacks (stk)

Temporary Location Information

Item is in temporary location

Temporary location

Temporary call number type

Temporary call number

Temporary source (Subfield 2)

Temporary item policy

Due back date

Retention Information

Committed to Retain

Retention Reason

Retention Note

No

Physical Iltem Editor
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Declaration of Rachel J. Watters on Authentication of Publication

interested public could access the publication by locating it on the library’s shelves or
requesting it from WTS.

[ declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18
of the United States Code.

Date: October 21, 2022 M—

Rachel J. Watters
Memorial Library Head of Resource Sharing
728 State Street
Madison, Wisconsin 53706
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SILICON PROCESSING
FOR
THE VLSI ERA

VOLUME 4:

DEEP-SUBMICRON
PROCESS TECHNOLOGY

STANLEY WOLF Ph.D.
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DISCLAIMER

This publication is based on sources and information believed to be reliable, but the
authors and Lattice Press disclaim any warranty or liability based on or relating to the
contents of this publication.

Published by:

LATTICE PRESS
Post Office Box 340
Sunset Beach, California 90742, U.S.A.

Cover design by: S. C. Ross Wolf.

Copyright © 2002 by Lattice Press.

All rights reserved. No part of this book may be reproduced or transmitted in any form

or by any means, electronic or mechanical, including photocopying, recording or by any
information storage and retrieval system without written permission from the publisher,
except for the inclusion of brief quotations in a review.

Library of Congress Cataloging in Publication Data
Wolf, Stanley

Silicon Processing for the VLSI Era
Volume 4: Deep-Submicron Process Technology

Includes Index

1. Integrated circuits-Very large scale
integration. 2. Silicon. I, Title

ISBN 0-9616721-7-X

98765432

PRINTED IN THE UNITED STATES OF AMERICA
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Declaration of Rachel J. Watters on Authentication of Publication

Date: October 14, 2022

Memorial Library
728 State Street
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This is the fifth edition of the most widely used introductory book on semiggad aten

physics, devices and technology. Previous editions have been translated 6908L14L418

and Polish. The book was written with two basic goals in mind: 1) develop t

physics concepts to understand current and future devices: 2) provide a sou Hm H MN' ' HM H ‘H | ”
b89081141418a

KEY FEATURES:

of current semiconductor devices and technology so that their applications
optoelectronic circuits and systems can be appreciated.

* incorporates the basics of semiconductor materials and conduction processes in solids

needed to understand p-n junctions, bipolar and metal oxide semiconductor (MOS)
transistors, optoelectronic and other devices,

* greatly expanded and updated discussion of device fabrication processes and CMOS integrated

circuit technology, along with new data in the Appendices, provides a useful understanding
of how semiconductor devices are made.

* extensive discussion of circuit and other application examples to provide students with feedback
about the practical relevance of the theory.

* completely updated discussion of MOS devices, both in the underlying theory as well as
discussion of short channel, high field and hot carrier effects in scaled MOSFETs, recognizing
the current preponderance of CMOS.

* updated, consolidated treatment of optoelectronic devices, including sources such as blue
GaN-based LEDs and semiconductor vertical-cavity surface-emitting lasers, as well as detectors
such as avalanche and resonant-cavity photodiodes,

* includes a listing of the key equations for semiconductor devices on the inside covers of the book,
arranged thematically to help students digest the concepts.

* about 200 problems and current references which extend concepts in the text,

BEN G. STREETMAN is Dean of the College of Engineering at The
University of Texas at Austin and holds the Dula D. Cockrell Gentennial
Chair in Engineering. He is a Professor of Electrical and Computer
Engineering and was the founding Director of the Microelectronics
Research Center. He has taught at the University of lllinois at Urbana-
Champaign as well as the University of Texas at Austin. He has received
numerous awards including the Education Medal of IEEE, The Frederick
Emmons Terman Medal of the ASEE, and membership in the National
Academy of Engineering. He has published more than 270 articles in the
technical literature. Thirty-three students of Electrical Engineering, Materials
Science, and Physics have received their Ph.D.s under his direction.

SANJAY BANERJEE is the Cullen Trust Endowed Professor of Electrical
and Computer Engineering, and Director of the Microelectronics Research
Center at The University of Texas at Austin. He has more than 225 archival
refereed publications and 12 U.S. patents, and has supervised 18 Ph.D.
students. His honors include the NSF Presidential Young Investigator Award
(1988), the Texas Atomic Energy Centennial Fellowship (1990-1997),
Distinguished National Lecturer for the IEEE Electron Devices Society
(1997-), and Fellow of the IEEE (1996).

ISBN 0-13-025538-k

'. ll " “ l‘ Il
Upper Saddle River, NJ 07458 9l7801301255389 " " !‘

PRENTICE HALL
http://www.prenhall.com




FIFTH EDITION

~ Solid State

Electronic Devices

BEN G. STREETMAN AND SANJAY BANERJEE

Microelectronics Research Center
Department of Electrical and Computer Engineering
The University of Texas at Austin

Sl PRENTICE HALL
Upper Saddle River, New Jersey 07458
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10/14/22, 3:35 PM Physical Item Editor

Manage Patron Services | ScanInltems | Monitor Requests & ltem Processes | Receiving ltems | Manage In Process ltems | Printouts Queue | Shipping ltems | Deliver Digital Documen

Resource Solid state electronic devices / Ben G. Streetman and Sanjay Banerjee. Streetman, Ben G. Prentice Hall, Upper Saddle River, N).
description 2000 [0130255386 (casebound)] —
Holdings Steenbock Library: Steenbock Stacks; TK7871.85 S77 2000 2

Holdings ID 22859343910002122

View all holdings

Barcode 89081141418
Item ID 23637120370002122
View all items
Process type Loan
MMS ID 9953213393602122
Browse shelf listing
Status Item not in place
L .
General ENUM/CHRON Notes History
General Information -

Barcode 89081141418
Copy ID 2
Material type Book .
Item policy general (book) -
Provenance v

Is magnetic No .

G O O

PO Line
Issue date
Receiving date 01/22/2004 X
Expected receiving date
Enumeration A
Enumeration B
Chronology |
Chronology J
Description Generate
Pages
Pieces 1
Replacement cost
Receiving operator import
Physical condition v

Process type e
Inventory Information v

Inventory number
Inventory date =
Inventory price

Clear Inventory Information

Location Information v

Permanent location * Steenbock Library: Steenbock Stacks (stk)
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Item call number
Source (Subfield 2)

Storage location ID

Temporary Location Information v
Item is in temporary location No Yes
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Temporary source (Subfield 2)

Temporary item policy v
Due back date (]
Retention Information v
Committed to Retain No Yes
Retention Reason v

Retention Note
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