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Join the wireless revolution

The RE and Microwave Hantdhook

Second Edition, Three-\Volume Set

e by
Mike Golio
HV Samiconducions, lnc. Phognic, Arizona, US4 FEATURES
A volume in the Efectrical Engineering Handbook series . ) -
Editect y Richard C. Dort, Lniversiy n’ﬂa‘ﬁ’g’fﬁ Davis ﬁiﬂ + Discusses the fundamentals. technologies. and applicaticns at the
heant of modern wireless communications
s Covers applications and systems, passive and active technologies,
EJL]_J].EII'E the full sweep of RF and and eircuits, measurements, and modeling
Microwave Eﬂg‘iﬂ&ﬂl‘iﬂg s hzcusses eclectromagnetic propagation at BF and mierowave

By 1000 = wivelons tevabition hod s, T dale 2000, Mibs Galie;, e

gave the world a significant tool to use in this revolution: The RF and

Microwave Handbook. Since then, wirless technology spread across

the globe with unprecedented speed, fueled by 3G and 4G mohile tech-

nology and the proliferation of wireless LANs. Updated to reflect this

tremendous grosath, the second edition of this widely embraced, best- I
=elling handbook divides its coverage comveniently into a set of three
books, each focused on a particular aspect of the technology.

Balance fundamental issues with
important business and marketing
constraints

Over 100 contributors, with diverss backgrounds in

acadermnic. industrial, government, manufacturing, <
design, and research. They provide the fundamentals of 1! |
almost any topie wou can  think of m i
BF/microwave/wireless enginecring. They examine

matenial propertics, circuit components, circuit design,

component and device modeling., and system

applications. This eclectic muix of eontributors -
ensures that the coverage balances fum- e
damental technical issues with the o Ty
important business and marketing a \
constraints that define commercial
Copious formulas, charts, graphs, dia-
grams, and tables make the information
easy to locate and apply to practical cases.

ey
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Containg 304 Mlustrations, 93 tables, and 372 equations
RF AND MicROWAVE APPLICATIONS AND SYSTEMS

Delve into the heart of modern wireless communications

Includes new chapters on WilAX and broadband cable, nearly every existing chapter featurss
ex tensive updates and several were completely rewritten to reflect the miassive changes areas such

as radio navigation and electronic warfare.

FEATURES Y

* Provides an overview of commercial communications systems including avionic, medical,

and military applications

+ Explores past, current, and emerging cellular systems, navigation svstems, satellite-based

systerns as well as voice and data systems

+ [Hzcusses systems considemtions including thermal, mechanical, reliability, power

management. and safety

+ Inchides coverage of corporate inthatives, cost modeling, and design reviews
+ Delineates the underlying physics of electromagnetic propagation and interference
* Covers FR/microwave energy used for therapeutic medicine

CONTENTS

Introduction to Microwaves and RE, P Fay
NEW! Microwave and EF Engineering,
M. Golia

MICROWAVE AND RF PRODUCT
APPLICATIONS

Momadic Communications, D 4.0 Kucar

Cellular Maobile Telephony, PG Flikkema

NEW! WiblAX BF Systems and Circuit
Challenges, B.5. Bisla

Broadband Wireless Access: High Fate,
Point to Multipoint, Fixed Antenna
Swstems, B. Perry

Wireless Local Area Networks (WL AN,
J. Paviol, C. Andren, and J. Fakatselis

NEW! IEEE 802.11g Higher Data Eates in
the 2.4 GHz Band. J Favial 4. Perrick,
and B. O "Hara

Wireless Personal Area Network
Commumications, An Application
Owerview, IL.C. Gifford

NEW! Analog Fiber-Optic Links,
WD Jemison and A.C. Paoclella

Satellite Communications Systems,
RE Gupta

Satellite-Based Cellular Communications,
NV Jespersen

NEW! Electronics for Defenze
Applications, M. Biercuk and
JC. Zolper

Microwave and BF Avionics Applications,
JL. Barilett

Contimuons Wave Radar, J O, Wiltse and
5.0 Piper

Pulse Radar, M L. Belcher, Jr and
J T Nessmith

Automotive Radar, M5 Gupia

NEW! Ground Penetrating Fadar,
C.M. REappaport

Mew Frontiers for RE/Microwaves m
Therapeutic Medicine, 4. Rosen,
HD. Rosen, and 5.0 Edwards

SYSTEMS CONSIDERATIONS

Thermal Analysis and Design of Electronic
Swvstems, 4. Bar-Cohen, KJ L. Geisler,
and 4., Kraus

Electronic Hardware Reliability, D Das
and M. Pechi

Safety and Emvironmental lssues,
LM, Osepchuk and R.C. Petersen

Signal Characterization and Modulation
Theory, JF Sevic

Productivity Imtiatives, M. Golie

Cost Modeling, LM, Farrer

MEW! Engineering Design Review
Process, LM, Farrer

Porarer Supply Management,
B A McDonald, G.K. Schoneman, and
DLE. Jenkins

Lowr Voltage/Low Power Microwave
Electronics, M. Golio

UNDERLYING PHYSICS

Maxwell's Equations, N E. Buris

Wave Propagation in Free Space, M. Sadiku
and S8.R. Nelanry

Guided Wave Propagation and
Tranzmission Lines, W Deal, FRadisic,
Y¥ian, and T Itoh

The Effects of Multipath Fading in Wireless
Communication Systems, W Stark

El=ctromagnetic Interference (EMI),
A Riddle

Appendix A: Mathematics, Symbals, and
Physical Constants, H M. Harris

Appendix B: Microwave Engineering
Appendix, JF Wendler
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Features a completely rewritten section on wide
bandgap transistors and 100 iflustrations

RF AND MicROWAVE PASSIVE AND

AcTIVE TECHNOLOGIES

Details a wide range of component technologies
used in modern RF and microwave systems

Updated chapters include pew matenal on MEMS, device packaging, surface acoustic wave
{SAW) filters, bapolar junction and heterojunction transistors, and high mobility electron transis-

tors (HMET=).

* Examines the challenges of integrated circuits for microwave and BF applications (MMCs
and REICs) present for design, layout, chamcterization, and test

+ Covers device technologies such as transit time devices, HEM Tz and certain vacuum tubes
used almast exclusively for high frequency applications

to high frequency applications

Explores the potential of Widebandgap Mitride transistors and their properties characteristic

+ Includes discussions of microwave packaging and antenna considerations

CONTENTS |

Introduction to Microwaves and BF, P Fay

NEW! Microwave and RF Engineering,
M. Golio

PASSIVE TECHNOLOGIES

Passive Lumped Components, 4. fBiddle

Passive Microwave Devices, MB. Steer

Dielectric Besonators, 5.0 Fedzinszho

RF MEMS, K.R. Varian

Surface Acoustic Wave (5 AW) Filters,
D.C Malocha

RF Coaxial Cables, M E Majerus

Coaxial Connectors, 2 Anderson

Antenna Technology, J B West

Phased Arrav Antenna Technology,
JB. West

MEW! Fresnel Zone Plate Antenna,
JC Wiltse

RF Package Design and Development,
J5 Pavie

ACTIVE DEVICE TECHMNOLOGIES

Semiconductor Dicdes

Varactors, J Siake

Schottky Dicde Frequency Multipliers,
JR. East and I. Mehdi

Transit Time Microwave Devices
Transistors, B4 Trew

Transistors
Bipolar Junction Transistors (BITs),
JC Cowles

DROER ONLINE AT

Heterostructure Bipolar Transistors (HBET =),

B Liw
NEW! Introduction to RFCOMS, . Cosra,
T McKay, M. Carroll, and A. Rezvani
NEW! RFCMOS Modeling & Circuit
Applications, J Costa, M. Carroll,
A. Rezvani, and T. Mckay
Metal Semiconductor Field Effect
Transistors (MESFETz), M.5. Shur
High Electron Mobility Transistors
{HEMTs), Mishra, Chavarkar
NEW! Mitride Dievices, BJ Trew
NEW! Tubes, JC. Whitaker
Monolithic Microwave IC Technology,
L P Dunleavy
NEW! BF IC design tradeoffs (Bringing
RFICs to the Market), JC. Cowles

MATERIALS PROPERTIES

Metals, M. Golio

Dielectrics, K.F Ezold

Ferroelectrics and Piezoelectrics,
K.F Ezold

Material Properties of Semiconductors,
HM. Harris

Appendiz A: Mathematics, Symbols, and
Phvsical Constants

Appendix B: Microwave Engineering
Appendix, J P Wendler

Index
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Tncludes 532 ilfustrations, 71 tables, and 573 equations
RF AnD MicrROWAVE CIRCUITS,
MEASUREMENTS, AND MODELING

Explore the technologies and applications at the
heart of modern wireless communications

Mew chapters discuss high-power PAs, bit error rate testing, and nonlinear modeling of hetero-
Junction bipolar transistors. updates chapters material reflect recent progress in arcas such as
high-volume testing, transmitters and recemvers, and CAD tools.

+ Details small-signal. phase. pulsed, waveform and noise measurements and calibration

procedums for these measurements

specifications

each block individually

filters and roultiplexers

Explores BF and microwave circuit designs in terms of performance and critical design
Dhiscusses transmitters and receivers first in terms of functional circuit block, then examines
Examines fundamental amplifier issues, low noise amplifiers, power amplifiers for handset

applications and high pewer, power amplifiers
Cowers other cireuit functions including oscillators, mixers, modulators, phase locked loops,

CONTENTS i

Introduction to Microwaves and RE £ Fay
NEW! Microwave and BEF Engineering,
M Golio

MICROWAVE MEASUREMENTS
Linear Measurements, 8. E. Ham
Metwork Analyzer Calibration,
J Stawdinger
NEW! Absolute Magnitude and Phase
Calibration, KA. Remley and PD. Hale
Moise Measurements, 4. Riddle
Meonlinear Microwave Measurement and
Characterization, J. Stevenson Kenney
Theory of High-Power Load-Pull
Characterization for BF and Microwave
Tramsistors, JF Sevic
Pulsed Measurements, A4.E Farker,
JG. Rathmell, and JB. Scort
Microwave On-Wafer Test, J-F Lanreri,
. Jones, and JR. Mahon
High Volume Microwave Test, J-F Lanteri,
C. Jones, and JR. Mahon
NEW! Large Signal Network
Analysi=Waveform Measurements,
JM. Gering

CIRCUITS

Receivers, WL. Seal:

Transmitters, WL, Seely

Low Motze Amplifier Design, J Kucera
and L. Lott

Microwave Mixer Design, 4 M. Pavio

Modulation and Demodulation Circuitry,
C. Nelson

NEW! Power Amplifier Fundamentals,
DA, Teeter and ET. Spears

Cataleg no. 7214, October 2007, ¢. 704 pp., ISBN:

NEW! Handset Power Amplifier Dezsign,
DA Teeter and E.T. Spears

NEW! Class & Amphfiers, WL Seel

NEW! High Power Amplifiers, £ frvine,
I Heckleman and A. Radomski

O=cillator Circuits, A, Riddle

Phase Locked Loop Design, B Newgard

Filters and Multiplexers, 8. ¥ Spyder

RF Switches, R.J Trew

Monolithic Microwave IC Technology,
L P Dunleavy

NEW! RFIC Design Trade-Offs { Bringing
RFICs to the Market), J Cowles

CAD, SIMULATION AND MODELING

Svstemn Simulation, J Staudinger

Mumerical Techniques for the Analvsis and
Design of RF/ Microwave Structures,
MM. Tenizeris

Computer Aded Design of Passive
Components, D0, Swanson, Jr.

Menlinear BF and Microwave Circuit
Analysis, M B. Steer and JF Sevic

Computer Aided Design (CAD) of
Microwave Circuitry, B Kielmever

Menlinear Transistor Modeling for Circuit
Simulation, WE. Curtice

NEW! Behavicral Modeling of Microwave
Power Amplifiers, T.5. Melsen

Technology CAD, B4, Blakey

Appendix A: Mathematics, Symbels, and
Phyvsical Constants, HLM. Harris

Index
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