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Connections between today’s
cellular/PCS base stations must be
seamless. Now ordering RF/microwave

components for them can be too.

Integrated Circuits
4-channel CMOS Driver for GaAs FET switches and attenuators
offers low power dissipation. M/A-COM SWD-119.

’ Low-cost GaAs MMIC Switches for transmit/receive and other
+1ikh switching applications. M/A-COM SW Series.
’ Digital Attenuator offers 50 dB attenuation in 1-dB steps;
¢ Integrated integral TTL driver. M/A-COM AT20-0106.

Circuits ~ ! Splitter/Combiners in low cost plostic packages.
W @ Availoble in 2-, 4-, 6-, and 8-way configurations.

\M/A-(OM DS52-DS58 Series.
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PENSTOCK

RF Connectors
7-16 Connedtors are ideal for base
station power handling. White Bronze M/A-COM

surface finish offers low intermod

performance—better than -150 dBc

per mated poir—plus low loss and u
long life. M/A-COM 7-16 Series. p= m
‘2
@ :
0
For more 3 h
information c A L L : -y
or to order any °
of the thousands 1 — 800 ]
of M/A-COM parts *
available from Penstock call PE NSTOCK
1-800-PENSTOCK today. Or to
Silicon RF learn more about the Solution N Ow m\

Semiconductors Network, visit us on the Web af -

o _penstock.avnet.com 2
Silicon RF e 3 il
Semicondudtors , ; 3 ||| w-"'
Surface Mount Plastic PIN Diodes are available in SOT-23, SOT-143, - 2‘”””’?, ‘:m ,J:,lz; [E;{d ”T: :,0:,1“5 ;m,X;M ‘§ ll " li
S0T-323 and SOD-323 packages on tape and reel. M/A-COM MA4P Series. 441672 882467 ) Germony, Austno and Swinerlard 49-89-3197670 / France 8 Mli!
High Q Low-Voltage Silicon Hyperabrupt Varadors are avoilable in :z; »,?337400’ «n;iﬁ,« 'w’zzf Denmark 45 46753131,/ Swoden, Nonwoy < |||“ [
SOT-23, SOT-323 and SOD-323 SMT packages designed for wireless R aans IR X- lIIIllI"lI
applications up to the 2.4 GHz celular band. M/A-COM MA4ST Series. pPENSTOCK BFi
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150kHz to 7000 MHz

With Mini-Circuits phenomenal variety of surface mount mixers, you can select from
hundreds of standard catalog and "special" models, with LO levels from +3 to +17dBm,
and get the precise price/performance solution you need. Choose from tough built J-lead, gull-wing,

universal claw, and leadless models with vast commercial and military applications such as
telecommunications, radar, cable TV, PCS, FM, GPS, and ISM. And to assure
that you're positively delighted with Mini-Circuits high quality, a 5 year Ultra-Rel®
guarantee is included with every unit...an industry exclusive! You can count on
Mini-Circuits too for custom designs, at catalog prices of course.
Need a reliable surface mount mixer that conforms to specs? Call Mini-Circuits today!

Mini-Circuits...we’re redefining what VALUE is all about!

Cail, write or fax for your free
Surdace Mount Designer’s Guide
and Handbook today!

[ JMini-Circuits @ .0

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits. com CIRCLE READER SERVICE CARD
For detailed specs on all Mini-Circuits products refer to » 760 -pg. HANDBOOK « INTERNET - THOMAS REGISTER - MICROWAVE PRODUCT DATA DIRECTORY « EEM

- ISO 9001 CERTIFIED i F 250 Rev Orig.
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REDUNDANT {edWi3s

MP Series Features
Power Factor Correction
Active Current Sharing
Hot Bus Plug-In
Monitoring and Alarms
Optional Metering
Racking Systems
Standard Products
Tailored Solutions

L R 28 2K 2% 2% 2K 2R /4

36 Newburgh Road
MODULAR Hackettstown, NJ 07840
L]
POWER Phone: 908-850-5088

MP1350 Series
-48V/25A
+24V/50A
110/220VAC Input
5.25” (3U) Height

MP3600 Series
-48V/65A
+24V/125A
220VAC Input
7” (4U) Height
16” Depth
DC-DC Models

www.transdev.com
info@mailer.transdev.com

Fax: 908-850-1607 7' X

SYSTEMS A Division of Transistor Devices, Inc.
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12.5 to 3000MHz

SURFACE MOUNT V(CO’s ... 513%

Time after time, you'll find Mini-Circuits surface mount voltage f‘T?IS JCOS SPES'F'(:;AT'ONS Ehdche . N

. . . lodel . Range lase Noise larmonics . urrent (m. Ica
controlled oscillators the tough, reliable, hlgh performance quHz)g (dBc/Hz) (dBc} 1V to: @+12V DC Sea
solution for your wireless designs. JTOS wide band models SEEeRTeElipy e o s

span 12.5 to 3000MHz with linear tuning characteristics,

low -120dBc/Hz phase noise (typ. at 100kHz offset), and ﬂ

excellent -25dBc (typ) harmonic suppression. JCOS low noise

models typically exhibit -132dBc/Hz phase noise at 100kHz offset,

and phase noise for all models is characterized up to 1MHz offset.

Miniature J leaded surface mount packages occupy w

minimum board space, while tape and reel

availability for high speed production can

rocket your design from manufacturing o

to market with hghtning speed. ’ -
Soar to new heights...specify

Mini-Circuits surface mount VCO's. AL SZE R, X J
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Mini-Circuits...we're redefining what VALUE is all about! y »
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INTRODUCTION

arlier this year, Electronic Design and its sister publications, Microwaves &

RF and Wireless Systems Design magazines, sponsored technical confer-

ences and associated products exhibitions: The Portable By Design Confer-

ence and Exhibition and the Wireless Symposium and Exhibition. These two
conferences presented technical papers written by the top designers in their respective
fields. This supplement recounts the highlights of those two conferences and the prod-
ucts that were exhibited.

Basically, this supplement comprises a series of half-page summaries of many of the
most significant papers presented at the two conferences. The papers chosen for such
treatment were those which best lent themselves to this brief treatment: A single, im-
portant illustration or table, along with an edited version of the author's description, as
published in the proceedings. Unfortunately, many excellent papers could not be sum-
marized in this brief fashion. For the information contained in those papers, we refer
readers to the full Proceedings for each conference.

This supplement also contains a reprint of an article that appeared in Electronic De-
sign as a preview of the Portable By Design exhibits. Written by Electronic Design
Computer Systems Editor Richard Nass, the article covers the many important devices
and other products that were on display at the show.

Readers may want to make note of the date of the fact that, in 1998, the two shows
will run simultaneously at the Santa Clara Convention Center, from February 9-13.
Each will have its own technical program, while the exhibits area will be a joint effort.
The technical programs for the 1998 Portable By Design Conference and the Sixth An-
nual Wireless Symnposium are now being planned. If you are involved in designing
portable electronic equipment or deal with devices or systems for wireless applications,
we encourage you to share your experience with other designers by delivering a paper
at one of the two conferences. You also should consider attending some or all of the ses-
sions or workshops as well as take advantage of the opportunity to visit the exhibitors'
booths in the show areas to discuss the vendors’ latest products aimed at the portable
and wireless marketplaces.

We hope readers find this Supplement, with its retrospective tour of the two 1997 con-
ferences, useful.

STEPHEN E. SCRUPSKI
Editorial Director

Swpplomest b ELECTRONIC DESIGN [ciober 1,187 7 <



Motorola Analo

High Voltage PFC Controller Saves Power

MC33368. A high voltage GreenLine™
active Power Factor Correction (PFC) controller
functioning as a boost preconverter in off-
line power supply, lamp ballast and battery
charger applications. Integration of the high
voltage startup function typically saves 0.7 W
of power compared to resistor bootstrapped
circuits. The MC33368 limits EMI to agency
requirements, can be turned on/off and has
control/protection features including under-
voltage lockout, output overvoltage sensing
allowing no-load operation, cycle-by-cycle
current limiting, and a programmable output
switching frequency clamp.

v Box letter A on coupon

Low Dropout Regulators Power Portables

Our family of LP2950/2951 micropower
low dropout voltage regulators has grown.
We've added 3.0 and 3.3 V fixed and
adjustable voltage versions to our previous
5.0 V offerings. In addition, all three fixed
voltage versions of the LP2950 series are
now uniquely offered by Motorola in the
DPAK surface mount power package. The
low input-to-output differential voltage of
380 mV at a 100 mA load current, with a low
bias current of 75 pA, makes these devices
ideal for battery operated and portable
electronics such as cellular and portable
phones, two-way radios, laptop computers,
PDAs and camcorders.

v Box letter G on coupon

Octal Serial Switch has SPI Input/Output

MC33298. This eight output low side power
switch interfaces directly to a microcontrolier,
with control and fault reporting through an
8-bit Serial Peripheral Interface (SPI) port.
Used to control various inductive and
incandescent loads in automotive or industrial
applications as well as control systems for
robotics, each switch has a 3.0 A peak current
output. Using SMARTMOS technology, the
MC33298 has very low standby current, cas-
cadable fault reporting, an internal 65 V clamp
on each output, independent shutdown of
the outputs, and output-specific diagnostics.
7/ Box letter B on coupon

EEST Enables Two-Chip Ethernet Solutions

MC68160. Enhanced Ethernet Serial
Transceiver (EEST) combines a serial interface
adapter with an Ethernet transceiver. The EEST
gluelessly interfaces to any one of Motorola’s
family of Integrated Communications
Controllers, including the MC68EN302,
MC68EN360 or MPCB60EN, to provide a
simplified two-chip solution for a completely
functional Ethernet interface. The two chips
offer the perfect internetworking solution
for smart Ethernet hubs, branch offices
and multi-protocol routers, remote access
routers and industrial control networking.
v Box letter H on coupon

Moterrde 1l AL arw rrpeternd Sradomacks of Maede e

ICs Manage Power for GaAs MESFETs

MC33169. A support IC for GaAs Power
Amplifier Enhanced FETs used in portable
phones such as GSM, PCN and DECT.

The device provides negative voltages for
full depletion of MESFETs as well as a drain
switch priority management circuit to protect
the power amplifier.

MC33128. A power management controller
for battery powered pagers and cellular
phones. It has a low dropout voltage regulator
with power-up reset for MPU power, two
low dropout regulators to power analog and
digital circuitry independently, and a negative
charge pump regulator for full depletion
of GaAs MESFETs.

v/ Box letter C on coupon

Hard Disk PRML Read Channel IC Achieves
200 Mbps Data Rate

The MC34250 is a fully integrated Partial
Response Maximum Likelihood (PRML)
5 V hard disk drive read/write channel IC
for high end mass storage applications.
Using our advanced mixed mode 0.5 micron
BiCMOS process technology, this analog
implementation achieves 50 to 200 Mbps
data transfer rates with only 800 mW of
power dissipation in a single 10mm by
10mm 64-pin thin quad flat pack (TQFP).
The IC is designed for zoned-recording
applications requiring high linear densities
and spindle speeds of up to 10,000 rpms.
v Box letter | on coupon
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Product Review #2

1.8 V Rail-to-Rail™ Sleep-Mode™ Op Amp

The MC33304 quad op amp not only
operates with a single 1.8 V supply, but can
operate in a low standby power “sleepmode”
state with a drain current of only 110 pA
per amplifier. When an input signal causes
an amplifier to source or sink at least 200 pA,
it automatically switches to the “awakemode”
state, allowing it to source or sink 70 mA to
the load. The amplifier will automatically
revert to the sleepmode when |, drops below
the threshold, and still operates as a micro-
power amplifier. The MC33304 can swing
within 100 mV of the input and output rails.
v/ Box letter D on coupon

PIP IC Provides TV Feature at Low Cost

The MC44461 Picture-In-Picture (PIP)
controller IC provides a single-chip, low cost
solution to a very complex, value-added TV
feature. Designed with our 0.8 ym BiCMOS
process, the device contains all the analog
signal processing, control logic and memory
necessary for the overlay of a small picture
from a second non-synchronized source
onto the main picture of a TV. The MC44461
is NTSC compatible with all control and
setup functions for the IC accomplished via
a standard two-pin IIC bus interface. The IC
implements switchable main and PIP video
signals and two PIP sizes.

v/ Box letter J on coupon

Narrowband FM IF Receiver Eliminates Coil

MC13150. This narrowband FM IF
subsystem IC has a coilless demodulator
that eliminates the need for a conventional
tunable quadrature coil, while providing
better noise, linearity and AM rejection than
traditional circuitry. The device allows many
adjustments with non-precision external
resistors and capacitors. Targeted at cellular
and other narrowband applications such as
PCMCIA wireless modems, the MC13150
provides a high level audio output of up to
2 V with a 3 V supply at a very low drain
current of less than 2 mA, and an outstanding
0dBm input IP3.

v/ Box letter E on coupon

Alternator IC Works in Harsh Environment

MCCF33095/MC33095. Flip-Chip/Surface
Mount regulator control ICs are designed
for use in automotive 12 V alternator charging
systems, and need only a few external
components for full system implementation
to control the field current of a variety of
alternators. Both ICs have internal detection
and protection features to help withstand
harsh physical and electrical automotive
environments. Flip-Chip technology allows
the MCCF33095 to operate at higher ambient
temperatures than the SOIC version, and
both withstand vibration and thermal shock
with high reliability.

v/ Box letter K on coupon

READER SERVICE 89

Programmable Line Interface IC for
Cordless Phones and Digital Systems

The MC34016 is an ideal interface between
an analog phone line and a codec in digital
systems. Useful in digital cordless phones
or modems, the IC provides improved noise
and distortion figures. The adjustment of
transmission parameters to conform to a
variety of international standards is done
with two 8-bit registers, accessible via a
SPI bus and with external components.
The device has double sidetone architecture
and supports passive or active AC set
impedance applications.

v Box letter F on coupon

Call or Write Today

For more information on these Motorola
products, please contact your local sales
office, or return the coupon below to:
Motorola Semiconductor Products,
P.O. Box 20912, Phoenix, AZ 85036
Or call 1-800-441-2447

- 0125ED1001971
To: Motorola Semiconductor Products
P.O. Box 20912, Phoenix, AZ 85036.

Please send me more information on the
Motorola Analog Products checked below:
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1 MC33304/0 J MCa4461/D )
1 MC13150D K MCCF33095D
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1 Company 1
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Motorola

Micropower CMOS DC-DC Converters
Simplify Design of Portable Products

The MC33463/33466 series of micropower
switching voltage regulators are available
in 3.0, 3.3 and 5.0 V options, and are ideally
suited for battery powered computer,
consumer and industrial equipment. Both
families are available in three-pin SOT-89
packages, with either an on-chip switch
transistor or provisions for an external
switch. The MC33463 devices are Variable
Frequency Modulation controllers with a
quiescent bias current of 4 pA, while the
MC33466 devices are Fixed Frequency
PWM switchers with a quiescent current
of 15 pA.

v Box 1 on coupon

Three Families of CMOS Micropower
Linear Regulators have Ultra-Low I

MC78LCxx/78FCxx/78BCxx. Three series
of micropower linear voltage regulators
are designed for use in cameras, camcorders,
VCRs, and hand-heid communication
products, and include voltage options of
3.0, 3.3, 4.0 or 5.0 V. The MC78LCxx series
has an 80 mA output current, a dropout
voltage of 0.7 V at 40 mA, and is available
in SOT-23 or SOT-89 packages. The
MC78FCxx family has an output current of
120 mA, dropout of 0.2 V, in a SOT-89. The
MC78BCxx series is available in a SOT-23
and is designed for use with an external
power transistor for higher output currents.
v Box 2 on coupon

CMOS Micropower Undervoltage Sensing
Circuits Monitor MPU/Logic Supplies

The MC33464/33465 families of
micropower undervoltage sensing ICs are
designed for direct monitoring of MPU/logic
power supplies in portable, appliance,
automotive and industrial equipment.
Both series are available with threshold
voltages of 0.9, 2.0, 2.7, 3.0 and 4.5 V with
a choice of open drain or complementary
CMOS reset output configurations. The
MC33464 family has a low quiescent current
of 0.8 pA and is available in SOT-23 or
SOT-89 packages. The MC33465 series
adds a programmable time delayed output,
has a quiescent current of 1.0 pA, and is
packaged in a SOT-23.

v Box 3 on coupon

High Voltage Switching Regulators
Simplify Design of Off-Line Supplies
MC33362/33363. These ICs are designed
to operate from a rectified AC line source
for off-line power supplies, or from a high
voltage source for DC-DC converter
applications. The MC33362 is designed for
rectified 120 Vac line operation and features
an on-chip 500 V, 2.0 amp SenseFET™
power switch. The MC33363 is designed
for 240 Vac rectified line operation with a
700 V, 1.0 amp SenseFET. Both devices
are available in 16-lead through-hole and
surface mount packages with pins eliminated
to achieve high voltage spacing requirements.
v Box 7 on coupon

Battery Fast Charge Controller
Simplifies NiCd and NiMH Charging

The MC33340 is specifically designed for
fast charging of Nickel Cadmium (NiCd) and
Nickel Metal Hydride {NiMH) batteries using
negative slope voltage detection. Accurate
charge termination is ensured by an output
that momentarily interrupts the charge
current for precise voltage sampling. The IC
also supports secondary charging methods
of either programmable time or temperature
limits. Protective features include battery
over and undervoltage detection, latched
over temperature detection, and power
supply input undervoltage lockout. A rapid
test mode enhances end product testing.
v Box 8 on coupon

Subminiature Package Trims Board Space

We offer a variety of products in the
new Micro-8 subminiature surface mount
package. This package uses 50% of the
board area of a traditional SO-8 surface
mount package, and is narrower than TSSOP
min‘ature packages. The LP2951 adjustable
micropower low dropout voltage regulators,
and MC33264 low dropout micropower
regulators with on/off control are available
in the Micro-8 package. The MC34064/34164
undervoltage sensing/micropower under-
voltage sensing circuits, and the TL431,A,.B
programmable precision references are
also available in this space-saving package.
v Box 9 on coupon
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Product Review *

Dual/Quad 1.8 V Rail-to-Rail Op Amps have
Enable Feature to Extend Battery Life

MC33206/33207. These dual/quad op amps
not only have input and output rail-to-rail
capability, but also an enable mode that
can be controlled externally. Typical drain
current is <1.0 pA per amplifier in the
standby mode, saving power and extending
battery life. Each op amp in the MC33206
has its own enable pin, and the op amps
in the MC33207 are enabled in two pairs.
These amplifiers can operate with supplies
as low as 1.8 V and ground, yet can still
operate with a single supply voltage as
high as +12 V.

v Box 4 on coupon

New PIP IC Enables TV Feature Versatility

The MC44463 Picture-In-Picture (PIP)
controller IC provides a wide variety of
feature options that are all software
programmable, requiring no printed circuit
board changes. When combined with
external memory, the device controls a
replay mode of up to eight seconds that
can be played back at four different
speeds. The IC provides options of a single
PIP, in either active or replay mode; and
three or four PIPs, with one active and the
remaining PIPs in a freeze-frame mode. In
the multi-PIP mode, the user can choose
which of the three or four PIPs is active.
v Box 10 on coupon

Motorota and Ak are pegitered trademarks of Motoroka, |
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Hex Transceiver Meets SCSI-3 Fast-20 Specs

The new MC34059 contains six differential
driver and receiver pairs in a 48-pin QFP
for transmission of differential signals at
20 MBPS, meeting the requirements for
SCSI-3 Fast-20 transmission systems.
Control lines can enable/disable each driver
and receiver as required, and an over-
temperature sensing circuit will shut down
any driver that gets too hot due to ambient
temperature or a prolonged short circuit.
The low quiescent current of 18 mA saves
power in hard disk drive, backplane
communications, and computer-to-computer
data transmission applications.

v Box 5 on coupon
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Dual High Side Switch has
Protection and Diagnostic Features

The MC33143 dual high side switch is
designed for solenoid control in harsh
automotive applications, but can also be
used to control incandescent lamps, relays,
and small motors. This SMARTMOS™ IC
has an on-chip charge pump to enhance
switch performance, and an externally
controlled Sleep-Mode™ for power savings.
Each output has individual overcurrent and
over temperature shutdown with automatic
retry. The device detects and shuts down
globally with any overvoltage condition. It
also detects and indicates an open load or
output short to the supply.

v Box 11 on coupon

READER SERVICE 90

Low Cost FM Communications Receivers

MC13135/13136. These low cost, single
chip, dual conversion FM receivers can
be used as stand-alone VHF receivers or
as the lower IF of a triple conversion system,
with a low 2.0 V supply. The MC13135 is
designed for use with an LC quadrature
detector, while the MC13136 can be used
with either a ceramic discriminator or an
LC quad coil. Applications include cordless
phones, radio controlled toys, baby
monitors, walkie-talkies and scanners.

v Box 6 on coupon

Call or Write Today

For more information on these Motorola
products, please contact your local sales
office, or return the coupon below to:
Motorola Semiconductor Products,
P.O. Box 20912, Phoenix, AZ 85036
Or call 1-800-441-2447

I e LTI b M AT
To: Motorola Semiconductor Products
P.O. Box 20912, Phoenix, AZ 85036.

Please send me more information on the
Motorola Analog Praducts checked below:
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Millimeter-Wave LEO Satellite Systems

The Table summarizes the information re-

quired by the ground-station antenna designer for Odyssey Iridium LEEES
some of the major upcoming communication | | Mobile down-link frequencies (MHz) | 2483.5 -2500.0 (S-band) 1616.0-1626.5 (L-band) Ka-band
satellite systems that have a significant millime- Mobile up-tink frequencies (MHz) 1610.0 -1626.5 (L-band) 1616.0 -1626.5 (L-band) Ka-band
ter-wave content. With the advent of low-Earth- | | ¢ .0 yink requencies Grn) Y 275300 (Ke-band) ——
orbit systems like Motorola's Iridium, which re- fecder dounlink freqoencis (G2 193196 (e bandy 155202 (Kebandy Caband

quire sophisticated beams, LEO satellites may
soon be carrying phased arrays and reflector an-
tennas. The use of millimeter-wave frequencies
allows these structures to be small and therefore
more easily deployed on satellites.

The Teledesic system has by far the most mil-

Inter-satellite Link (ISL) freq’s (GHz)

Beams per satcllite

Satellite antenna

N/A

61

Steeradle, moving cells
using directed coverage

22.55-23.550

48

Fixed, moving cells

60

64 beams (supercells)
576 cells

Steerable
carth-fixed cells

. . ’ Orbit class MEO LEO LEO
limeter-wave content. Using a constellation of

g 5 Altitude (km) 10354 780 695-705
several hundred low-Earth-orbit satellites, a
global, broadband “Internet-in-the-sky,” | |NumberofSallies 1243 spare LR LSRR
Teledesic will enable affordable access to fiber- | | Mobite icrminal min. EI angle (deg) | 20 82 40

like telecommunications capability anywhere in
the world. Approximately 840 satellites in 21
planes in sun-synchronous, inclined circular low earth orbits provide the services. Rather than targeting voice and supporting low bit-rate data as
Odyssey and Iridium do, Teledesic focuses on providing wireless broadband services with a fiber-like quality, focusing on data and supporting
voice.
The user terminal antennas have a diameter ranging from 8 cm to 1.8 meters, and an average output power ranging from 0.01 W to 4.7 W. The

antenna diameter is determined by maximum output power, maximum channel rate, climatic region and availability requirements.

These proposed Ka-band LEO systems will offer the antenna designer a challenge to develop a large quantity of low cost millimeter-wave
user” antennas. More sophisticated (possibly scanning) antennas will be required for the gateways.

From “Antenna Technologies for New Millimeter-Wave Communications Systems,” John Sanford and Ray Blasing, Endgate Corp., 1997 Wireless
Symposium.

An Off-Line Flyback Power Supply

“

An off-line flyback power supply was designed for a nominal 50-watt load but with the added ability to operate efficiently at less than one-tenth
that value, even with input voltages which can range from 85 to 280 V rms. The schematic for this application is shown in the figure.

Under nominal loading, this design runs with continuous inductor conduction at a fixed frequency of 100 kHz with a duty cycle which will vary
from approximately 20% to 50% over the voltage range. The minimum pulse-width clamp was then set at just under the lower number at 1.8 msec
by the action of the UCC3581 controller. In addition to changing the operation from fixed-frequency to fixed off-time, it should be recognized that
there will also be a change from continuous to discontinuous inductor operation as the load drops to its standby mode. As can be seen from the
schematic, this design uses most of the tech-
niques described above to reduce switching
losses. Specifically, while the international

input voltage range of this applicationre- | ., ‘]_l_gw
400V

MURS10

I D wor

.
= 2208 —4 Vg2V
a7%

quires a 600-V FET, the IRFBC20 has a to-
tal gate charge requirement of only 18 nC |
and its drain capacitance is held to 48 pF.
The diode bypassing the gate resistance al-
lows fast turn-off while slowing turn-on to ——t
ease the minimize the recovery characteris- 3%"“'“
tics of the output rectifier ]
While a dissipative snubber is shown, the
frequency foldback of the cirucit will re-
duce its loss contribution at light loading.
Other loss-saving elements of this circuit in-
clude the use of the DN2530 depletion FET
to remove startup power, and low current

|“'SZuocuoo
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components on the secondary side. o - {7]s vern E]‘ﬁ 1
From “Designing PWM Power Supplies for High | j?-' T 2208
Efficiencies At Micropower Levels,” Laszlo Tul  Tw 180

Balogh and Bob Mammano, Unitrode 2 JT’”":[ - a70p $1200
Integrated Circuits, 1997 Portable By Design B SO i il B

Conference.
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GORE" SPEEDBOARD'

PWB Prepregs

High Performance - Standard Processing

MATERIALPROPERTIES SPEEDBOARD N SPEEDBOARDC
Dielectric Constant @ 1GHz 3.1
Dissipation Factor @ 1GHz .02 .004

@ 10 GHZ .02 .004
Dielectric Strength >900V/MIL >900V/MIL
Glass Transition (Tg) 140°C 220°C
Flammability UL 94-VTM UL 84-VTM
Laser Drill Speed >100 vias/sec.* >100 vias/sec.
*UV -YAG or CO, Laser Compatible

©1997 W. L. Gore & Associates, Inc.
SPEEDBOARD is a trademark of W.L. Gore & Associates, Inc.

Preserving Signal Integrity!

W. L. Gore & Associates, Inc.
1320 Appleton Road, Elkton, MD
Fax (410) 996-3879

READER SERVICE 96

Lowest Loss
Smallest Package

Most Versatile Dielectric
Gore’s SPEEDBOARD prepregs offer the best of the
performance world and the best of the PWB fabrication
world. Allinasingle prepreg package. SPEEDBOARD
prepregs are ideal materials for use as bondplies in
multilayer PWBs as well as cap layer bonding for HDI
applications that use laser formed microvias.

Low Loss, High Density, No Hassles
SPEEDBOARD prepregs give PTFE performance
/ without the process difficulties. Design flexibility
is increased due to the low dielectric constants
(2.6 to 3.1) and range of thicknesses available. This
allows for fast rise times, tight impedance control,
higher density, few layers (reduced thickness)
resulting in easier drilling and plating for the PWB
shop. The low loss of SPEEDBOARD C prepegs
(.004 @ 10GHz) offers no compromise to signal
integrity for high performance PWBs. All of this let’s
you fly at peak electrical performance while using
regular gas!

Standard Processing, Fast Laser Drilling
Gore provides a high performance solution that can be
produced in volume, with standard PWB manufacturing
equipment and processes. SPEEDBOARD prepregs are
among the fastest laser drillable materials available.

They offer controlled and reproducible thickness, low
dielectric constants, smooth and plainer surfaces, and easy
handling in production. These features give you more
performance for the same cost.

A Chip-to Chip Signal Management Company
W. L. Gore & Associates. Inc. has delivered high
performance signal management solutions for more
than 38 years. We offer complete lines of material and
interconnect solutions for many markets including:
Telecom, Data Processing, Test and Measurement,
Medical, Military, and Aerospace. From substrate
materials, IC packages, cable and cable assemblies, to
fiber optic signal transmission and EMI control, Gore

helps you preserve signal integrity from chip-to-chip.

Call us now to learn how SPEEDBOARD prepregs can
solve your PWB performance and density challenges.

1-800-445-4673
GORE

Creative Technologies
Woridwide



,_-________-_--_______________-___.__-_______.__-___________________-__-_-_-_____.--________.__-_____________-______-___-____-_-______-______

1997 HIGHLIGHTS OF
M WIRELESS

Rechargeable Alkaline Manganese Dioxide Zinc Cells

Intensive research and development activities carried out
at Battery Technologies Inc. (BT!) and at the Technical Uni- 20
versity in Graz, Austria, in the late 1980s and early 1990s re-
sulted in the successful commercialization of the recharge-
able alkaline manganese dioxide zinc (RAM) system. BTI
has sold licensces and production equipment for the manu-
facturing and worldwide marketing rights of its proprietary
RAM technology. RAM cells are available, under BTI li-
cense, from Rayovac Corp., under the trademark Renewal in

1.8

=
2 o

Capacity (Ah)
5

the U.S., Pure Energy Battery Corp., in Canada (Pure Energy 1.0

trademark) and Young Poong Corp. (Alcava trademark) in o8

South Korea.
Depending on consumer use conditions, one RAM cell can 0.6 { ; | {

replace 10 to 50 single-use alkaline or 30 to 150 single-use [ ‘

zinc-carbon cells. °"m soo 0o m 200 00 o
The RAM system without mercury addition to the anode Discharge Rate (mA)

has reached a level of performance that rivals that of Ni-Cd
batteries in consumer applications, especially in areas where
intermittent operation at moderate loads and when an excellent shelf life at elevated temperatures is required. The more recent Li-lon technology
is not available as loose computer cells, but comes with OEM applications where sophisticated charge circuitry is required to ensure consumer
safety.

In order to make rechargeable alkaline manganese dioxide zinc (RAM) cells function reliably in rechargeable operation, they are designed dif-
ferently than single-use Alkaline Manganese cells. RAM performance on first discharge is usually 70% to 80% of the performance of single-use
alkaline cells. The ampere-hour capacity of RAM cells increases with decreasing current rate, as shown in the figure. This also means that depth
of discharge increases with decreasing current rate. Note also that the figure represents only the 0.9 V cut-off voltage.

RAM cells have a sloping discharge curve at all current rates. This provides a warning that cells need charging, €.g., by distorted sound, slower
motor speed, dimmer light, etc. It also permits the sue of simple low-battery warning circuitry. The discharge time and capacity of RAM cells de-
creases or fades with increasing number of discharge/charge cycles.

From “In-Application Use of Rechargeable Alkaline Manganese Dioxide/Zinc (RAM) Batteries,” Josef Daniel-lvad and Karl Kordesch, Battery
Technologies, Inc. 1997 Portable By Design Conference.

Identifying Satellites For Consumer Receivers

The figure shows a list of the available C/Ku band satellites over North America, ordered from east toward west. The Star Trak 800 consumer
satellite receiver is able to automatically recognize some of about 44 North American C/Ku band satellites by adjusting the audio circuits to
7.02/7.11 MHz on which some satellites carry Morse code.

The audio signal is digitized and the receiver is able to move its antenna from east to west, to find and record maximum of signal strength, on
both polarities and , in the reverse dish motion, to stop on peaked positions (where the satellites are) to listen to the Morse code and to identify
satellite. In the group of 44 satellites , the receiver is able to recognize 6 to 12 satellites, while the positions of the others are calculated. The whole
process takes about 20 minutes.

From “Automatic Sateliite Identification for Consumer Analog Satellite Receivers,” Branko Kovacevic, Tee-Comm “Electronics Inc. 1997 Wireless Symposium.
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Benchmarq supplies the chip

that monitors the battery
that runs the notebook

that calculates the damage...

-
a PC &z custently baitery powe:eed

Hatleip Laval

The Benchmarq Gas Gauge IC continuously monitors charge and L
discharge of toe notebook battery enabling the ‘Power M: 3 '
window to show battery charge level at any time L

that helps Don settle claims fast.

One look at the battery display on Don’s noteboak They require very little board space. And a variety of gas
computer tells Don he’s got the power to prepare all gauge ICs are available to meet your specific needs.

his customers' claims this busy afternoon. Convenient, Talk to a Benchmarq product support specialist and
efficient operation is the reason why Don uses a note- find out how you can differentiate your product, improve
book computer. And that's its performance, and shorten
possible because the Gas Gauge IC Selection Guide your time to market with
makers of Don’s computer . . Benchmarq battery manage-
used Benchmarq gas e et~ Gl ¢ e Packege | Ment solutions. Call 1-800-
gauge battery manage- 966-0011 today. And

ment technology. ba2010 | GasGaugele | ,nanes | 16/0.150°S0ic | claim more of your

Benchmarq gas gauge market tomorrow.
ICs accuratel 3 Gas Gauge IC NiMH .

y monitor the | ba20114 | ¢tBower Tools and NiCd 16/0.150° SOIC 1
battery charge in comput- :
ers, power tools, cellular | bg2012 | GasGaugelC | ,NMA. | 160150 SOIC
phones, and other elec- o O g
tronic devices. ba2014 |6 Charcs Control | and Ll | 16/0.10°S0IC BENCHMARQ

Benchmarq is a registered ' 13759"13’m‘::reie’w“'f;:‘::(?;?"ks Inc. MARQY'S Message:
trademark. and Power Gauge and bg2050 | Power Gauge™ IC Li-on 16/0.150" SOIC Dallas, Texas 75252 U.S.A “Ask about our ready-
“Benchmaryq...the brains behind » 9.A.
the baftery” are trademarks of 800-966-0011 or 972-437-9195 to-use gas gauge

Benchmarg Microelectronics., | SMBus v.95 NiMH, NiCd s Fax: 972-437-9198
nchmary Microelectronics. Inc hq2091 Gas Ganga 1€ e s 16/0.150° SOIC BmalibendhssdGRenEAIAR, com modules and reduce

NASDAQ-BMRQ WWW:http://www.benchmarq.com design timel”
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Power Considerations In The USB

This paper provides an introduction to the Universal Serial Bus USB Self-Powered Hub
(USB) Interface as it relates to the power distribution requirements of | upsveam .
. . Data Port 3 Downsyrsem
the voltage bus. There are many requirements in the current USB spec- - Hub C P . DeaPom
Upstream LDO Reg.

ification (Version 1.0) concerning voltage regulation and the current | Vs
limits of the system. The paper discusses the issues of the specification —— - ey
concerning real-world limitations and requirements for the voltage and ';::;’,y I~ gul ———{Function

current requirements of the USB voltage bus. The USB interface is a

12-Mbit/s multiplexed serial bus designed for low to medium speed PC e tmimimen [T 0

. . . g e | Current = Lo, Ve
peripherals. USB utilizes asynchronous and isochronous data transmis- e ataecetor | | ==
sion. USB is a four wire interface conceived for dynamic attach-detach more than 1 output port [Current Limt |——te=mt== b

(hot plug-unplug) of peripheral devices in the PC environment.
The USB specification provides for five basic device classes: Bus- VR e

Powered Hub, Self-Powered Hub, Low- Power/Bus powered Function, '_"—
Hub C

High-Power/Bus powered Function, and Self- Powered Function. Rt
Bus-Powered Hub: Draws all of the power for all internal functions
and output ports, for downstream loads, from its USB voltage bus input.
A maximum of 500 mA can be drawn by a bus-powered hub. It will sup- i
ply 100 mA (max.) to any downstream ports, and may consume any B
portion of the 500 mA, but limited to no more than 100 mA at power-up.
Self-Powered Hub: Power for the internal functions and downstream
ports does not come from the USB voltage bus. The self-powered hub must be capable of supplying 500 mA to each of the downstream ports that
it maintains. It may draw 100 mA from the bus to provide power to the USB interface. A host, by definition, is a self-powered hub. Low power, bus-
powered function: All power to this device comes from the USB voltage bus. It may draw a maximum of 100mA (max.) during normal operation.
High power, bus-powered function: All power to this device comes from the USB voltage bus. It may draw up to 100 mA (max.) during power up
and up to 500 mA (max.) during normal operation. Self-powered function: host and SP hub devices receive power from an internal power supply.
From “USB Power Interface / Control Of The Voltage Bus,” Jonathan M. Bearfield, Texas Instruments, Inc. 1997 Portable By Design Conference.

0ff-The-Shelf 900-MHz Cordless Telephones

As 46/49 MHz cordless telephone technology has matured, there has been increased interest in a cordless phone with better performance over
a longer distance in the consumer price range. This paper provides a brief, overall system description for a 900-MHz Analog FM Cordless Tele-
phone This design features a 900-MHz transmitter and dual conversion receiver and complete baseband signal processing. RF transmit and re-
ceive frequencies, and first and second IF frequencies were all selected based on filter availability. The channel spacing chosen for this application
is 320 kHz, which allows for 10 channels within the given filter bandwidth and with an even division of the 10.24-MHz reference frequency. Nar-
rower spacing may be used to increase the number of channels without using wider filters, however the wider channel spacing provides the fastest
lock time and moves the reference spurs out on the PLL, in addition to better signal to noise ratio and receiver quieting with strong input levels.
These features help provide a better quality telephone to the end customer and make use of the wider bandwidth allowed by the FCC in the 902-
928 MHz band.

This chipset makes use of Motorola's MOSAICS, MOSAIC 1.5 and 75% BICMOS process capabilities to achieve the maximum performance
versus cost tradeoff. The receiver consists of an MC13144 Low Noise Amplifier (LNA) with 17 dB of gain and a 1.4 dB noise figure at 900 MHz,
the MC13142 LNA/Down converter which is capable of another 14 dB of gain, and the MC1 3158 Down converter and Limiting IF/Demodula-
tor. For the transmitter, the MC13142 has been reconfigured to provide the 900-MHz oscillator which is directly modulated using a varactor. The
mixer is then unbalanced by pulling one input to ground through a 1.8-kohm resistor and it is used as an on-chip power amplifier. Both the
MC13144 and MC13142 are fabricated on Motorola’s low noise MOSAIC 5 RF process, while the baseband IC is designed in BICMOS to allow
integration of the switched capacitor filters in the audio path and the digital control functions. The first LO frequency is high side injection to move

it away from the US cellular frequency T
band, and is controlied by Motorola's Coramictiers
MC145220 Dual 1.1-GHz Phase Locked , woounz L
Loop (PLL). The MC13110 performs the | Y CTaar] ST [MCistaz | Ceemcre .:fff?r .
baseband signal processing for both the | LNA ful LN?h'%'rc ° L= umier”- Gomod- Rss Speaker
transmit and receive as well as providing 1 1 oMol / r>
the LO for the MC13158 and the m - ekl MC13110
MC145220 reference frequency. P00MHz MC145220 o e S e -

From “Off-the-Shelf 900 MHz Cordless e Dmvicun, | OURREER | mmese
Telephone System: System Overview and 1 ! L S EI“’ -]
Baseband Design,” Gaylene Phetteplace, —— L__
David Babin, Rich Potyka, Harry oater VGO F e Mecrophone
Swanson,Motorola Semiconductor RowelATpie Tt
Products Sector. 1997 Wireless Symposium.
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A family of true SMT Power MOSFETs
to meet your system needs

Lowestoﬁns(o,\,)

Smallest Packa

(SOT23) g

Do your system designs require improved power handling capability
in a reduced size? If so, you can now select from the industry’s
broadest selection of SMT Power DMOS devices for all of your
small-footprint, surface-mount applications—from DC/DC
converters to motor drivers, to load switching and more.

In addition to easy placement on the board, the six Power MOSFET
packages from the Fairchild Discrete Power and Signal Technologies
Group give you the most advanced power handling capabilities
available.

Add it all up, and you'll find that regardless of the package you select,
you won't find a better price/performance combination for your
application. For a Discrete Power and Signal Technologies selection
guide and more information call:

1-888-522-5372 or visit our web site at:
www.fairchildsemi.com/offer/SMTPower

= R T I
Reference Part Number Rbs(o")('l'ypical mQ) | Package Type
7N - ' B - N P Shown at actual size |
FDN337N FDN338P 52 | 130 SuperSOTTM- .y
S — -+ — —y — —— — 4
FDCG33N | FDC634P | 35 | 70 | SupersOT™.g W
S [ —| } . —
FDR4410 FDR836P | 11 25 , SuperSOTTM-S [ ]
LT T i — ! T — |
NDS8410A | NDS8435A 4 10 21 | SO-8 ﬁ |
s e ———— 4 — | . —
NDT455N NDT456P ‘ 13 26 Power SOT
|9 %)
NDM3000* ' 70 125 50-16
*SO-16 Contains 3 N-Channel and 3 P-Channel die in one package |
| AR AR AR
FAIRCHILD
SEMICONDUCTOR

Focusing on Logic « Memory ¢ Discrete Power and Signal Technologies
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A GREAT marketing tool for

Electronic Design Automation!

“ \he Results Are In! An invaluable
_study for those involved in EDA

The 1996 Electronic Design Automation Study
sponsored by Electronic Design magazine,
provides critical survey information
with a focus on EDA marketing
executives and user/engineers.
Conducted by the market

research firm, EDA Today, L.C.,
results have been compared,
compiled, and studied to serve

as strategic marketing
opportunities for suppliers.

\ Sugvey results will
~present information on:
« The respondents, types of jobs and designs,
size of design teams, budgets, and companies
« Platform trends, hardware and operating systems
« Internet and web usage trends among design engineers
« Spending patterns: budget increases, decreases
» Cross tabulation results on significant issues ocurring in the EDA industry
. Design trends of 1C, ASIC, board-level/system-level design, and programmable logic

FLECTRONIC DESIGN

YESpsendme __copy(ies) of The 1996 EDA Study for

Mail or fax this order form to:
Electronic Design, Attn. Deborah Eng * 611 Rt. 46 West « Hasbrouck Heights NJ 07604 » Fax 201/393-6073
To order on line, contact EDA Today, L.C. at: WWW.edat.com

I I
I I
& |
| 8495.00 each + $5.00 S&H per copy. Add state and local sales tax where applicable. |
| [ Check enclosed for $ - (Make checks payable to Electronic Design.) |
| [ American Express [ Visa [ Master Card  Card #__ — Exp. |
| Name S _ _ _ |
| Account name 2 = Signature - — — |
| Company - - _ , |
| Address : I - S - |
| City . . State__ Zip |
| Phone ~ __Fax_— |
I I
I I



1997 Proceedings
NOW AVAILABLE

A valuable tool for design
engineers of portable,
nomadic, mobile and

transportable products.

he 1997 Proceedings Of The Fourth Annual

Portable By Design Conference, sponsored by
Electronic Design, is now available for today’s
portable OEM designer. The information in the
proceedings will help you stay on the cutting edge
of today’s innovative portable technology with over
500 pages of vital, timely, and usable information—
all bound in one handy reference book. This valu-
able tool can be yours for $175 per copy, plus $10
S&H. If you order now, you can receive the 1994,
1995, 1996 and 1997 Proceedings for $295 plus $28
S&H. Single copy issues of the 1994, 1995, 1996
Proceedings are available for $100 each, plus $10
S&H.

| Portable by Design Proceedings Order Form

| O 1997 Proceedings: $175 + $10 s/h; # of copies
O 1996 Proceedings: $100 + $10 s/h; # of copies

| O 1995 Proceedings: $100 + $10 s/h; # of copies

| O 1994 Proceedings: $100 + $10 s/h; # of copies

I O 1994/95/96 & 1997 Proceedings: $295 + $28 s/h; # of copies

| NAME

| TITLE

| compaNY

l ADDRESS
CITY _

STATE ZIP

Please return this form to:

|
I
g

PROCEEDINGS
OF THE
FOURTH
ANNUAL

HIEGRIE

CONFERENCE
MARt e

'KNOWLEDGE IS POWER

The following is a sample of topies from the
1997 Fourth Annual Portable By Design Conference:

* Defining and Overcoming End-User Battery Frustrations

* MCUs and CPUs for Portable Devices

* Designing With Current and Future Battery Technologies

* (PU Power Supply Voltages: How Low Can They Go?

* Software: System Management and PC Card Issues

* RF-Based Wireless LAN and WAN Technologies

* Smart Battery Management Architectures Addressing Multiple
Battery Chemistries

* |R-Based Wireless Communications

* Systems, Buses, and Architectural Issues

* Thermal and Mechanical Considerations

* Low-Power Analog Circuit Design

* PC Cards and Other 1/0

Amount + Tax* = Total

*Sales Tax (CA, CT, FL, GA, IL, MA, MN, NJ, NY, OH, PA, WI, Canada
residents add appropriate sales tax)

Make checks payable to:
PORTABLE BY DESIGN

O Check Enclosed
O MasterCard O Visa O American Express

ACCT. NAME
EXPIRATION DATE
ACCT. #
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Measuring Phase Noise

1997 HIGH

ok

LIGHTS OF

WIRELESS
[SyurosTuu]
[ o]

The basic block diagram of
the Delay-Line Discriminator
is shown in the figure. In this
method the output of the test
source is split into two sig-
nals. One of the two resulting
signals is delayed and it and
the undelayed signal are pre-
sented to a phase detector (as
before, a double-balanced

Unit
Under
Test

RF
Amplifier

=

Delay Line
Low Poss Low Noise
] Filter . &nplmar
Power K
Splitter r > —~
) Phose b J
Detector
. . r - 1
Phose Quadroture |
| |
—" Shifter | Monitor

—_—

| |Boseband |
> > Analyzer

mixer). The fixed time delay
causes a phase shift in the delayed signal which is proportional to the frequency. When compared to the undelayed signal from the other path, fre-
quency fluctuations on the original signal are converted to phase fluctuations. These phase fluctuations are converted by the phase detector into
amplitude (voltage) fluctuations. As in the phase-locked loop method, the phase-detector output is proportional to the input phase differences of
two signals in phase quadrature at the input.

From “Phase Noise Measurement Techniques for the Automated Testing Environment,” Al Street and Joe DiBona, RDL, Inc., 1997 Wireless Symposium.

A Battery-Capacity Gauge

The primary capacity gauge is shown in the figure. The bq2095 monitors the current into and out of the battery by measuring the voltage drop
across a low-value sense resistor, R1. The estimated charge replacement is compensated for rate and temperature. The remaining capacity is
compensated under discharge for both rate and temperature. Self-discharge rate is compensated for temperature and capacity. The combining of
the capacity gauge information with protector status provides complete battery management information.

The bq2095 may be used to use to test for charge FET failure. When fast charging is detected, the bq2095 turns off the charge FET and then
monitors the charge current. If the charging current is found. then the a charge FET failure is indicated. The bq2095 capacity information can
also be used to modulate the charge FET when the battery capacity indicates the battery is recovering from a deep discharge. During this time,
the battery may be charged at a lower rate. The bq2095 broadcasts the required charge current to a smart charger. If a smart charger is not pre-
sent, however, then the bq2095 is capable of adjusting the average current by modulating the charge FET.

When the battery is recovering from a deep discharge, the capacity gauge can be used to detect cell problems. After a small amount of capac-
ity is returned to the battery, the bq2095 checks the battery voltage. If the battery voltage indicates that the state of charge does not agree with
the capacity replacement, then a baitery fault can be indicated. This provides the host system with diagnostics for the battery pack.

From “Integrated Pack Management Addresses Smart-Battery Architecture,” David Freeman, Benchmarq Microelectronics, Inc. 1997 Portable By Design
Conference.
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SMALLER, YET MorE POWERFUL. HARDER workinG,
YET RUNS COOLER. VASTLY IMPROVED, YET COST-EFFECTIVL.
How EXACTLY DID WE FIT SO MUCH INTO

such A LittLE MOSFET?

It may seem a bit outrageous to say
our new TSOP-6 LITTLE FOOT* MOSFET
can be so much of a good thing. At 1/4
of the size of the SO-8, with the capability
to replace a DPAK, SOT-8, or TSSOP-8,
our new TSOP-6 LITTLE FOOT can
outperform its larger counterparts.

A
P-Ch
SI344300 SIZ457DV
100mS 2.5V 65mEIB 10N
SI3441DV B SI3455DYV

135mQ@2.5V 100mE 25 10\

Rops(on)@2.5V W-é‘, Ros(on)@’_;
W sy N 530V |
0mK22.51 150810\
Si344200 S 154D\
95m{i2.5V 05m e 10V

With current handling up to 5.1 A, the
TSOP-6 LITTLE FOOT is also incredibly
cool-running. Its low on-resistance (as
low as 0.045 Q) creates less heat, and its
lead frame allows for the minimal heat
created to escape into the board. And with
this thermal performance, the 2.5-V
rated parts make this family the perfect
solution for dc-to-dc conversion or power
management in portable products.

With all that we have included in
a TSOP-6, you wouldn't think there
would be room left for anything else.
But, there is. As a JEDEC-registered
package, this small, unassuming
LITTLE FOOT is industry standard.
And these TSOP-6 parts are being dual
sourced by Motorola.

Va {HS, Diak ey
71 87. 1TALY: 02332 121 SCANDANAV)

And, of course, the ultimate dichotom
ail this for the same cost as our previous
generation of LITTLE FOOT.

So which LITTLE FOOT should you
look into for your next portahle electroni
design? With the TSOP-6 around, there's
no two ways about it. Call 1-800-554-5565
ext. 547 for more information

WWwWw.temic.com

TEMIC

Semiconductors
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A GaAs MESFET Voltage Converter

In DC-DC converter applications high efficiency and high switching speeds are of critical importance. For these applications we see GaAs
MESFET technology having major advantages. We predict GaAs MESFET technology will make inroads into handheld applications such as
cordless phones, cellular phones and pagers.

GaAs MESFET (Metal Semiconductor Field Effect
Transistor) devices are similar to Si MOSFETs in that they
are majority carrier devices. They switch quickly with no
minority carrier storage as in bipolar devices. Because they
are FETs they can act as switches in a charge pump configu-
ration.

The primary advantages for using GaAs over Si are: low
ON resistance; low voltage; fast switching speed; and semi-
insulating substrate

The Anadigics AVC7660 GaAs dc-dc converter is the first
product to leverage the advantages of GaAs technology in
voltage conversion. This converter offers improved low volt-
age operation in a smaller package (SOT-25) than its silicon
7660-counterparts.

Typical silicon 7660 converters have a clock frequency of
10kHz and require 10-wF external capacitors. The AVC7660
runs at 300kHz, resulting in smaller and lower cost hold and
pump capacitors, typically on the order of 0.1 to 2 uF. In
fact, it now becomes feasible to use ceramic capacitors in
some applications, thus saving cost and space. Use of the
smaller SOT-25 package is made possible by the low ON resistance of GaAs MESFETS, resulting in a smaller transistor periphery and hence a
reduced die size.

The figure shows how the output voltage of the AVC7660 converter changes with the load current. A typical silicon part is shown for com-
parison. The output impedance of the silicon part goes up exponentially with lower voltages, and the output voltage collapses at the same rate.

From “The Prospects For GaAs Mesfet Technology In Dc-Dc Voltage Conversion,” Shihab Al-Kuran, Anadigics Inc. 1997 Portable By Design Conference.

An MCM Implementation Of A Processor (ard

This paper discusses a multichip module implementation of a processor card that has a Pentium processor, L2 cache and PCI chip set as pri-
mary components. The module has been used in a commercial ultraportable design and has the attributes to be used in a high volume commer-
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cial application.

The MCM consists of an eight-layer L/D substrate with com- ]
ponents mounted on both sides. The top side has the micro- Module Size 50 mm 9.
processor, 2 SRAMs, PCI chip set and a thermistor. The bottom Module Height 9.5 mm
side has an inductor, tag RAM, several passive components and a
240-pin connector. The module interfaces with the mother board Module IO —_— 240
through the connector, which plugs into a socket on the mother Total Power Dissipation 9.0 W
b':)ard.. IQeally, Ol:jpgiradi?jg [hf system d.e.;igz involves ir:jpl;lggﬁli‘lt:g Number of Power Planes 2
the existing module and replacing it with the newer module. The
module measures 50 mm by 50 mm on the sides, and has a mount- Number of G_round Planes 2
ing height of 9.5 mm. ' Number of Signal Layers 4

The sut.)strate consists of' thin-film Cu / PI build-up layers on an Ave. Impedance of Signal 36Q - 75Q
FR-4 laminate core. The thin-film layers are used to route the sig- T
nals and the laminate core houses the voltage reference planes. races
There are two thin-film build up layers on each side of the core Number of Active Components 8
and four copper Planes inside the core, resulting in a total of 8 lay- Number of Passive 127
ers of metallization. The key attributes of the module are shown Components
in the Table.

The Pentium processor and PCI chipset are highly reliable bare Number of Connections 1086
dl(?, SmartDie technology, attached to the substrate using a flip Total Etch Len gth 600 inches
chip technology called Bump Interconnect Technology (BIT). =
BIT is a peripheral flip chip technology that uses 85-pm pitch Number of Vias 5153
gold bumps. The remaining devices are surface mountable pack- _

aged devices, attached using a conventional SMT process.

From “MCM'’s Shrinking Desktop Functionality To Portable Form-Factors,” Naveen Cherukuri, Fujitsu Microelectronics Inc., and Jeffrey P.

Casazza, Intel Corp. 1997 Portable By Design Conference.
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Horkl s
Low-Power Modes 0f Microprocessors For Handheld Systems

Motorola's Family of MPC8XX Processors incorporate many of the lessons learned from users’ reactions to the first-generation PDAs. The
MPC821 and MPC823 microprocessors combine all the peripherals on one chip and can operate at 2.0 V internally while the external buses run
at 3.3 V. They also support a wide range of power management modes including: Full On, Doze, Sleep, Deep Sleep, and Low Power Stop. These
are summarized in the figure.

In Full On mode, the processor is fully powered with all internal units operating at the full speed of the processor. Of course, the processor
supports a PLL so the processor clock can be generated from a 32-kHz watch crystal and the operating frequency can be changed dynamically
by the system software depending on the system performance
needed. Doze mode further disables core functional units Mode | Operating Modules FasTar o e

except the time base decrementer, PLL, memory controller, (mW)
RTC and LCD controller while placing the CPM in low-power _jpom womn
— 230 | 170 | @26Mhz

standby mode. Sleep mode is the next lower power mode and po—
disables everything except the RTC and PIT, leaving the PLL prrrire B e
active for quick wake-up. The Deep Sleep mode additionally o gt L .::m
disables the PLL for lower power in systems. Low Power Stop B E
disables all logic in the processor except the minimum logic
required to restart the device, providing the lowest power con-
sumption—less than 10 microwatts allowing the power to be

4 VCO2 Clocks 10 10

<500 Osc. Cycles | 40p 40y

400 Onc. Cycles
PMI:) 3 Wp | 0

removed from unused blocks until needed again. [l Module Operating
The MPC821 and MPC823 processors also provide a sepa- [l Moduie Clocks Stopped, No Stats Lost
rate set of power pins for the internal logic power rails in the [ Module State Lost

device. These power pins can provide the device witha 2.0 V
power source that can be used when the processor is operating at 25 MHz or less. This capability typically reduces the power consumption of
the device by an additional 30%.

From “Considerations For Selecting A Microprocessor for Handheld Systems,” Ken Edwards, Motorola.1997 Portable By Design Conference.

An Integrated LCD Controller

This paper discusses the benefits of low-voltage one-time-programmable (OTP) microcontrollers using the PIC16C92X family and system
tradeoffs required to operate LCD panels, time-of-day clocks and sensor interfaces. Topics for discussion include battery type determination,
performance targets, and implementation tradeoffs including LCD panel.

The PIC16C924 provides several peripherals for low power interface. The figure shows a block diagram of the PIC16C924 system provid-
ing a keyboard input, LCD-based time-of-day clock. battery backup, temperature sensor, and piezoelectric audio alarm.

LCD panels provide many advantages over light-emitting diodes (LEDs) such as lower power, lower cost, and improved display quality. A
major factor in the LCD advantage is the integrated charge pump that provides the panel voltage up to three times the power supply. Most LCD
panels operate around 7 V for best display characteristics. Since the charge pump generates an increased voltage, a single lithium battery 3.0V
nominal) can be used to operate both the MCU and LCD panel during power interruptions. The charge pump requires only three external capac-
itors for operation.

The time-of-day clock uses an external 32.768-kHz crystal and two 33-pF capacitors attached to the Timer| peripheral module. Timerl can
be configured to operate with the external crystal during o

SLEEP mode for the rest of the system. In SLEEP mode at RIC16092¢ G

) : L
32 KHz Timer] consumes approximately 20 pA. Once every m’e:0|),__' N —|[_¢cep p . B
32,768 cycles (one second) Timerl overflows and an inter- 1aa T e “ ‘E > E B:NH E
rupt is generated. The interrupt wakes the system from e =1 7
SLEEP, the time is updated and the system returns to the low a3pF el SU MO TU WE TH FR SA
power mode. (A complete listing of all software for the sys- ’ IPORTBI TTT
tem is included in “AN649— Yet Another Clock Featuring ho6 ‘f

= 3V L

The PIC16C924” from Microchip Technology Inc.)

The keys or keypad interface connects directly to the
PORTB of the microcontroller. PORTB provides a wake-up on change feature for keypad interface. Internal weak pull-up resistors are includ-
ed to reduce the external component count. When a change is detected on PORTB the process wakes from SLEEP and services the interrupt
accordingly before returning to the low power mode.

The audio alarm system uses a piezo alarm driven by the Capture/Compare/Pulse-Width-Modulation (CCP) peripheral to provide sound feed-
back to the user during emergency events.

For temperature monitoring the system uses an external thermistor connected to the analog-to-digital converter (ADC) peripheral. Thermistors
typically require several hundreds of milliseconds to stabilize at a given temperature so the 16-jus conversion time is ideal for temperature mea-
surements. For power management the ADC uses an internal RC oscillator for conversions during SLEEP mode. All other clocks can then be
disabled until the conversion completes and the system wakes up to process the sample accordingly.

From “Integrated LCD Controllers Open Many Applications For 8-Bit Microcontrollers,” Ron Cates, Microchip Technology Inc. 1997 Portable By Design
Conference.
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mml’ower Op Amps!

Low Iy zmm

0PA336

0PA211

Battery Operation e Portable Instruments ® High Density PCBs

OPA336 CMOS Op Amp Family—single, dual and
quad, offers the industry’s towest offset voltage for a CMOS op
amp—125uV. Operating on a mere 20pA per channel, they are
perfect for single supply battery operation from 2.1V to 5.5V.

OPA336 op amps are great for very high impedance circuits
(lg=10pA max). Input common-mode range extends below the
negative rail and output swing is rail-to-rail.

Single, dual and quad versions have identical specifications with
package options that include tiny SOT-23, MSOP
and SSOP microPackages. OPA336 gives

you maximum design flexibility in your Ry o 2
tough applications. @ v

0PA336 (single)........... $0.60 in 1000s
0PA2336 (dual) .........coveveee $1.00 in 1000s
OPA4336 (quad)........cccccoovveveeerrane. $1.90 in 1000s

Burr-Brown Corporation

OPA241 Precision Bipolar Op Amp—oiters
microPower operation with wide power supply voltage range.
Operation spans +2.7V to +36V on a single supply, or £1.35V to
+18V on dual supplies for design flexibility. Input common-mode
range extends below the negative rail and output swing is
rail-to-rail for maximum dynamic range.

0OPA241’s laser trimmed bipolar input stage provides
low offset voltage (250pV max) and drift is only @
14V/°C. Industry standard 8-pin DIP and SO-8 :
versions allow this versatile performer to @

replace many common op amp types.
OPA24T ..o $1.06 in 1000s

For battery operation, single supply or other microPower
applications, Burr-Brown delivers your best design choices.

www.burr-brown.com/Ads/OPA336-Ad.html

BURR - BROWN?®

Burr-Brown Corporation « P.0. Box 11400 * Tucson, AZ « 85734-1400 « Call (800) 548-6132 or use FAXL/NE (800) 548-6133 ¢ http://www.burr-brown.com/
Distributors: Anthem: (300) 826-8436 » Digi-Key Corp: (800) 338-4105 « Insight Etectronics: (888) 488-4133 + J.1.T. Supply: (800) 245-9000 « Sager Electronies: {800 724-3780 » SEMAD (Canada): (800) 567-3623
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THE WORLD’S FIRST

The Key to Making Your DECT

TﬁheMAX2411A‘ performs RF front-end ampli-\ Ghe MAX2511 performs IF frequency conversion, receive gain, A
fication and frequency conversion in both receive transmit frequency conversion, and gain control functions. The
and transmit modes. Its unique differential IF receive mixer input and the transmitter output interface directly to
interface allows a single SAW filter to serve as a one differential SAW IF filter to save space and cost.

ive and transmit IF filter. ) - - 4
(R 8 a0 Vel i The low-noise receive mixer has a unique image-rejection feature

The MAX2411A has a 3.2dB combined down- to keep spurious signals or image noise from mixing to the second
converter noise figure and a -12.5dBm input IP3. IF. The RSSI output has excellent dynamic range (>90dB mono-
The receive current is only 20mA with a 3.0V tonic) and linearity (+2dB error over an 80dB range).

supply, and can be reduced below 1uA in The transmit image-reject mixer generates a clean output spectrum |

e ic n e ROy (SRR to minimize filter requirements. It is followed by a variable-gain

upconverter mixer, followed by a variable-gain e A
power-amplifier predriver with +6dBm 1B Qmplmer with +2dBm maximum output power. )

\compression power. ) e \ ==

= | T -

&
7,
%

\

ANTENNA POYES

R Y. -4

(The MAX1007* provides for both measurement and control of numefous radio signals. Its 8-bit ADC enables peak
detecting and measuring of RSSI and PS (power sense) signals. Its internal conditioning circuit converts a PS signal
into a DC signal, which is then converted by the ADC. For antenna diversity, the power detector circuit compares two
RSSI signals.

The MAX1007 also includes four DACs. XDAC is designed to tune varactor diodes, while SDAC and KDAC adjust
power-amplifier output power levels. GDAC provides bias control for GaAs amplifiers. Al of the DACs are double
buffered, allowing for simultaneous updating of the outputs.

- J

“Available Octaber 1997 Contact factary far enginaening samp
PWT1900 Rev 1
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PWT1900 CHIPSET

Design Ready for the U.S. Market

(The MAX1 005 includes an Rx ADC and Tx DAC plus voltage reference. In Rx mode, the ADC under- E
samples the data signal bandwidth centered on the IF. The ADC’s 15Msps conversion speed provides for
10-times oversampling of a 1.5MHz data signal. The wide input converter bandwidth provides for IFs in
excess of 10.7MHz.

The MAX1005 requires very little power (13mA in Rx and 5.5mA in Tx mode) while providing a high level
of signal integrity. Supply voltage operation is guaranteed down to +2.7V and multiple shutdown modes

vouT are provided, including a 1pA (max) full shutdown mode. Wakeup time from partial shutdown is just 2.5¢s,
\providing for power savings even during short periods of idle time.

=Maxim announces the world’s first
dedicated chipset solution to comply with the
LmTERFACE PWT1900 (TAG-6) U.S. PCS air interface standard. Based on
SERIA proven DECT (Digital European Cordless Telephone) technology, the
PWT1900 standard is ideal for toll-quality wireless PBX, PCS, and wireless local
loop (WLL) applications. Maxim's PWT1900 chipset provides an easy-to-
implement adaptation of existing DECT platforms using GFSK (Gaussian
Frequency Shift Keying) to the n/4 DQPSK modulation specified in the PWT1900
standard for operation in the U.S.

FREE Wireless Design Guide —Sent Within 24 Hours! . o une oae caracoc

Includes: Data Sheets and Cards for Free Samples oW CO-RoM

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
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| I For Small-Quantity Orders Call (408) 737-7600 ext. 3468 l
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A Three-1C Chipset For Two-Way Paging

A highly integrated chipset for two-way paging systems based on a new double direct down-conversion scheme for the ReFLEX series of two-
way paging protocols has been developed. A block diagram of the system is shown in the Figure. The three ICs are the WR6010 bipolar RF trans-
ceiver IC, the WM6040 mixed signal demodulation IC, and the WB6050 digital signal processing IC. The additional ICs which are required to
complete the system are a synthesizer, power amplifier, and microcontroller. All system frequencies are derived from a single oscillator located on

the WM6040. This oscillator is electroni-

cally tuned at manufacturing from a crystal 940 MHz 0-20 KHz 600 KHz Serial digital data

with a room temperature tolerance of 15 s 08

ppm and temperature tolerance of 7.5 ppm. /\

An automatic frequency control algorithm pin 1  Data Sone Pon_

which derives an accurate frequency from ST %é oy R ToNEmoy

the received signal, tunes the oscillator to L0 Reoet DACout | -Sdackecabie

within 0.5 ppm during operation. The only E —foacon [

external filters in the architecture are the { % l 1 WEG050 femm controller |~ To User
front end blocking filter, and an LO reject a promod | i iniSHacs
filter which requires only a single LC res- 901 MHz | WR6010 |stTHEsuzen |- ‘ e

onator. All of the channel select filtering is [

accomplished in the WM6040. Adjustable Power S

gain control is accomplished within the L SYSTEM CLOCK 48 Wi: i

WM6040 and via a pin diode attenuator on Fove! Do T .

the front end. The attenuator boosts the dy-

namic range by 15-30 dB depending on the attenuator configuration (shunt diode only or series shunt). An electronic switch adjusts the channel
select filter bandwidths and selects the single channel ReFLEX25 or multiple subchannel ReFLEXSO format.

Transmit modulation is accomplished through DACs located on the WM6040. The deviation values are extracted at the time cf manufacturing.
DAC outputs are provided to drive both the RF VCO and the reference oscillator. By using a combination of modulation on both VCOS, there is
no high or low frequency cutoff for the modulation rate.

Since the power consumption is dominated by power down current and receive mode current, the emphasis on low power design is in these two
modes. Very little time is spent in transmit operation and during this time, the power consumption is dominated by the power amplifier. Therefore,
power optimization on the transmit path is of much less importance.

From “A Three IC Chipset for 2-Way Paging,” K.R. Cioffi, S. Sanielevici, B. Ghosh, A. Shah, P. Stephenson, B. Ahrari, C Kao, M. Rudner,
Wireless Access Inc. 1997 Wireless Symposium.

Radios For Wireless LANs

The radio block diagram (see the figure) shows a design for a DSSS radio in the 2.4-GHz band. The block diagram shows I and Q modulation
and demodulation, into the digital signal processor. In the Transmit path the signal is via a mixer transformed an intermediate frequency (352
MHz), after filtering the signal is transformed to the 2.4-GHz band. A linear power amplifier generates the required output power to the transmit
antenna. In the Receive path the signal is coming in via one of the antenna’s (antenna diversity) and fed into the Low Noise Amplifier (LNA). The
LNA is one of the most important pieces of the radio design since the sensitivity of this block can be directly translated into range. Further down

the receive path the signal will be fed into | - T
the automatic gain control block to adjust
the receive level on the inputs of the DSP.

The DSP chip is a very critical compo- | UP MiXeR .
nent in the Radio design: it carries the
spreading and the modulation functional-
ity. For LAN vendors to prepare for higher
speeds, beyond IEEE 802.11, significant

24-25GHz

A\

.
vty
switen [

Nl

205-2.15GHz

0 . . o N

investments are requnreq in DSP develop- veo | s TIeN—

ment. The only alternative for LAN ven- l o

dors is to use off-the-shelf available chips — i

which has its limitations with respect to - o L TN—
igrati i i ==

migration to higher speeds. | =
A look to the future suggests that DSSS rof osc endload ':“:c’ furn

will be the best technical choice for wire- AN TEAA OV TY GOTROL T D -

less LANs operating at two to five times

current 2 Mbits/s speed as available today. S

Our research indicates that DSSS has the potential to make a jump to 10-Mbps data rates. In such a case, three collocated access points could
afford an aggregate throughput of 30 Mbits/s. Lucent Technologies has extensive experience in modulation algorithms and radio designs that will
enable a move to 10 Mbits/s.

From “Wireless Lans,” Vincent Vermeer, Lucent Technologies. 1997 Wireless Symposium.
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WIRELESS
o]
RN

An Intelligent Battery App ication Using The Single-Wire bus

This paper describes a low-cost fully functional intelligent battery management system, Wthh can be easnly targeled for various battery
chemistries. To minimize cost, the intelligent battery [ -
uses the Single-Wire bus to communicate with the host
(e.g. laptop, cellular phone).

The intelligent battery must communicate with the
host through a well-defined protocol. The two primary
communication protocols currently in use are SMBus
and Single-Wire bus. SMBus has been adopted for use
by the Smart Battery System (SBS) data specification,
and is endorsed by several battery and semiconductor
manufacturers; Single-Wire bus has been adopted by
Sony and has developed a large installed base. Single-
Wire bus has a smaller command set and has a less com-
plex physical layer than SMBus. This leads to a lower | . - —
cost in terms of silicon implementation. Also Single-Wire bus requires fewer battery terminals than SMBus leadlng toa further reduction in cost.

A simplified block diagram of an intelligent battery application with Single- Wire bus is shown in the figure. This particular application is a
Nickel-based (NiCd/NiMH) battery solution. With some modification, this application can support a Li-ion battery pack and/or SMBus.

Three terminals are provided on the battery pack to interface with the host. These terminals are BAT+, BAT-, and DATA. A p-channel charge
FET (NDS9430) is used for in-pack charge control, while a low drop out voltage regulator (1.M2936) is provided to regulate the battery voltage to
5V.

A mixed-signal device (LMC6980) constantly monitors the battery current, temperature, and voltage using the I, T, and V inputs. I reads the
voltage across a sense resistor to determine the battery current with a resolution of ma. T reads the voltage (10 mV/degree C) from the tempera-
ture sensor (LM50) with a resolution of 0.1 degrees C. V reads the battery pack voltage with a resolution of 500 uV(number of cells in series).
The LMC6980 also provides EEPROM to hold chemistry dependent tables, to maintain critical data during battery shutdown conditions, and to
store history and manufacturer data. A microcontroller (LMC6984) provides charge control, fuel gauge compensation, and host communications.
It communicates with the LMC6980 to obtain current, temperature, and voltage readings, and to read or update the EEPROM data.

From “An Intelligent Multi-Chemistry Battery Application Using Low Cost Single-Wire Bus,” Brian Burford and Zafar Ullah, National Semiconductor
Corp. 1997 Portable By Design Conference.

Designing With Concurrent Verification

Concurrent engmeenng is the preferred solution for the disconnect between product design and testing. It calls for multi-disciplinary teams to
jointly develop a product from design to delivery. However. making this concept work requires more than a Dilbertian dictate to engineers to
henceforth engage in “concurrent engineering.”

Concurrent verification is a process of validating an embedded device from a product perspective throughout the development cycle -from de-
sign to development, and then to integration and final delivery. The goal of concurrent verification is to begin testing the product at the earliest
stages of its development.

Concurrent verification consists of three stages: design verification, development verification and final validation. During the initial stages of
the development cycle, the design must be verified to ensure that it meets the key requirements for the portable device. This means simulating the
requirements model to ensure correctness. The environment around the portable device (the 1/0 etc.) must be accurately modeled during this
process.

Development verification ensures that as the components of the portable device are being developed they are verified from an end-product per-
spective. The best way to accomplish this verification is to prototype the device. Components that have not yet been developed must be simulated
to enable this prototyping to occur and the verifi- [~ B ]
cation must be real-time and 1/0-based. A key ad-
vantage of prototyping is to enable developers to
make intelligent tradeoffs for the device. For ex-
ample, developers may try out different versions
of a processor or a memory device to make intel-

NDS M

- O X

ligent tradeoffs between performance, cost and o el il .
functionality. The last stage of concurrent verifi- - H
cation is product validation. After the portable rre— — ! —
device is “ready” it must be comprehensively val- Design Partitton integraion [ Teat
idated. This validation must be comprehensive -
and real-time and must be done from a real-world o::,. .:: -—'EI _,_.-"
perspective. |

From “Designing Portable Devices with Concurrent Design Development . Device
Verification,” by Moses Joseph, B-Tree Systems. Verification i Verification | Vvalidation

1997 Portable By Design Conference. _
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ELlummatlonTM for

ELluminate your next portable
application with the SP4400
series of ELlamp driver IC's
from Sipex. With the largest
selection of EL driver chips in
the industry, Sipex has the right
solution for a variety of
applications. From TIMEX®
watches with INDIGLO® night-
lights to the U.S. Robotics Pilot™
PDA, Sipex driver chips offer the
smallest, lowest power back-
lighting technology available.

For more information, contact
Sipex Corporation for data
sheets, samples, or pricing.

ELlumination 1s a trademark of Sipex Corporati

TIMEX is a registered trademark of Timex Corporalion
INDIGLO is a registered trademark of Indiglo Corporat'on
U.S. Robotics and U.S. Robotics logo are registered
trademarks and Pilot is a trademark of US Robotics

and its subsidiaries Other preducts are the trademarks
or registered trademarks of their respective owners

Supply
Voltage

2.2V10
3.6V

2.2Vto
3.6V

2.2V 10
6v

SP4412A

SP4415

SP4422A

SP4423 22Vto

6V

1V to
6V

1Vto
6V

1Vto
3V

SP4424

SP4425

$P4430

Supply

Current Internal
(typical) Osc
5mA

5mAl

8mAl

5mAl
BmA2
37mA2

75mA3

1.Vdd=3.0v 2.Vdd=15V 3 Vdd=10V

Features
Ultra low power

4 selectable light
levels

Requires minimal
board space

Low Power

Dual oscillator for coil
and lamp control

Max light output @
low voltages

DC/DC converter

w

Available in
both 8-pin NSOIC
and new USOIC

Applications
Watches Small LCD Displays

Watches, Games, Apparel,
Small LCD Displays

Remote Control Units,
Portable Instruments,
POS Terminals, LCD Displays

PDA’s, Calculators,
LCD Displays

Pagers, Digital Watches,
LCD Displays

Pagers, Cell Phones,
LCD Displays

Cell Phones, PDA's, Pagers

ACTUAL SIZE

| l
L]

UsoIC NSOIC

22 Linnell Circle, Billerica, MA 01821 Tel. 978-667-8700 Fax 978-670-9001 web site: www.sipex.com
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1997 HIGHLIGHTS OF

HOERl methus
by
[ExMIRiTiON]

Inside The IrDA 1.1 Subsystem

In October 1995, through a combined proposal from HP and IBM, the [rDA
(Infrared Data Association) approved the IrDA .1 extension of the physical layer 3 COMPONENTS FOR IRDA1.1
standard. This introduced two new speed capabilities of 1 and 4 Mbit/s. Another
important extension approved at that October meeting was [r/Comm, a new layer
in the communication stack for emulating serial or parallel port cable protocols.
As Microsoft and other operating system providers implement this new layer, the
millions of copies of installed applications that use serial or parallel ports for

¥OAL1 SUBSYTEM l

SOFTWARE
STACK  COMTROLLER  TRANSCENVER

making connections will be immediately infrared-enabled. _ owncerd semomm | A7 | | 5 ))
An IrDA1.1 subsystem supports infrared data transmission speeds ranging | ‘*""*"™ e h-iw T T

from 9600 kbits/s to 4 Mbits/s. An IrDAL.1 infrared subsystem is composed of | . oo e - :_'

three elements: an IrDA .1 software protocol stack, a fast infrared controller, and | (56% 4Mws) < US —lane— |+ |neceVE ((

infrared transceiver. The interfaces between these elements are not defined by the = Owvios dereficaton I f

IrDA standards. In practice the technology providers work closely with each other /

to assure interoperability between components. However, due to some unex- note: camponent interfaces not defined by irDAT. 1

pected incompatibilities, there have been some combinations that produce less
than IrDA-compliant performance. As providers revise their parts these incompatibilities are being removed resulting in a very attractive mix-and-
match situation for product developers.

IrDAL.1 stacks are available from Microsoft, IBM, PUMA Technologies, Counterpoint, Okaya and Phoenix to name a few. Each of these stacks
are enabled to support a variety of infrared controllers. These IrDA1.1 controllers are available as discrete devices from IBM for example, or em-
bedded in super 1/0's or Ultra I/O’s from companies such as Standard Microsystems, National Semiconductor, or VLSI to name a few. Most con-
troller providers support the IrDA1.1 transceiver solutions from the likes of IBM, HP, Temic, Sharp, Siemens, Novalog and also IrDA 1.0 solutions
from providers such as Rohm, Stanley and Unitrode.

From “IrDA Transceivers and Drivers for the Future Cordless Office,” Brian R. Ingham, IBM Canada Ltd. 1997 Portable By Design Conference.

Multiple SMBuses and Hosts

Systems in the future will probably have multiple SMBuses, multiple SMBus hosts and private SMBus segments. The figure shows a block di-
agram of such a system. This system shows three different collections of SMBus components. The upper is of particular interest as an example of
an embedded controller whose interface is reported to the operating system via ACPI (Advanced Configuration and Power Interface).

The key features are that the ACPI reports the location of the embedded controller register set; and the ACPI defines a set of commands to com-
municate with devices on the SMBus. This set of commands allows a standard device driver for the embedded controlier to be included with the
operating system. Since ACPI also supports the Smart Battery systems specifications, a standard battery device driver can be included with the op-
erating system as well.

This example embedded controller also replaces the functionality of two Smart [ m—c ]
Battery system components, the charger and the selector. At the interface, it looks interfece '
like all the components are on the SMBus, but the actual implementation is quite Semart Bottery 81 A—}\_—L&:m—
different, taking advantage of an embedded controller to replace functional blocks N—V|  controlter C——J\\/ S
reducing component count and real estate. The example embedded controller em- | s::‘,m
ulates two SMBus segments to individually communicate with two Smart Batter- Battery Charger)
ies. It either operates in a master/slave mode or master only where it must poll the — P ——
batteries for alarm conditions. When an alarm is detected or there is a status
change in the Smart Battery system, the embedded controller issues an SCI (ACPI ‘ SuBus Howt ' Comroltr
style event notification) which causes the operating system to identify issuer and

In this example, the embedded controller may serve another purpose as well.

; ‘
service the interrupt.
K‘; @ ‘> |

There are some devices that should not be fully exposed. For example, a rogue N 8 iI | F e
piece of code could continually force the Smart Charger on the SMBus to charge

the battery, potentially causing a battery failure or could command the SMBus SMBus Device 01| | SMBus Devices2| |

power plane controller to turn off the main power plane. These SMBus devices can ( i

be "hidden" behind the embedded controller interface, available to the system, but —————
totally inaccessible at the SMBus interface. The embedded controller can reject or
ignore requests in order to maintain system safety and integrity. It should be noted that the embedded controller may perform many other system
activities as well.

The lower left of the figure represents a chipset with a SMBus UART. In this case the SMBus host is a simple UART and is limited to commu-
nicating with devices on the SMBus. The lower right of the figure represents a pair of devices that use an SMBus segment to pass proprietary con-
trol, command and data between the devices. SMBus is attractive in this application because the implementation can be as simple as a pair of shift
registers and a clock. Most if not all implementations of this type are expected to have a master only in one device and a slave only in the other.
The system has no direct access to the SMBus.

From “SMBus Architecture and Implementation Review,” Robert A. Dunstan, Intel Corp. 1997 Portable By Design Conference.
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A/D L‘anvgt Solutions

microPOWER

AND THE PRECISION YOU EXPECT

1
3 128|t A/D Converters
m 0.01
0001 |

0.1 1 10 100
Sample Rate (kHz)

ADS7822—12-Bit, 60pW at 7.5kHz Sample Rate Key Specifications

When smaller is better and performance is essential, ADS7822 is  MiCro POWET..........coocevereuiierimirrcrmeriininercea 0.54mW at 75kHz
your solution for a high speed 12-bit, micro power sampling A/D 0.06mW at 7.5kHz
converter. With guaranteed specifications over a 2.7V to 3.6V supply

range, ADS7822 requires very little power even when operating at the Supply Voltage ..................................................................... 2.7V
full 75kHz rate. Its high speed allows the device to remain in POWEr  Power DOWN ............ooooocccoereoseecceres s eseeereeseseecresesssee 3uA

down mode most of the time—dissipation is less than 60pW at
7.5kHz—great for battery operated systems. ADS7822 also features  Packages: 8-Pin DIP, SOIC, MSOP
2V to 5V operation, synchronous serial interface, and differential  pricing is $4.64 in 1000s
input. ADS7822's low cost also makes it ideal for simultaneous

multi-channel systems and remote data acquisition modules.

Resolution INL NMC* Sample Rate  Power SINAD THD Reader
Products (Bits) (LSB) (Bits) (kHz) (mW) (dB) (dB) FAXLINE#  Service #
ADS7816 12 +1 12 200 1.9 72 -84 11355 108
ADS7817 12 +1 12 200 23 n -83 11369 109
ADS7822 12 +0.75 12 75 0.54 n -82 11358 110
ADS1286 12 +1 12 20 1 72 -85 11335 111
*No Missing Codes. For Technical Information: http.//www.burr-brown.comyAds/ADS7822-Ad.html BURR - BROWN?

Burr-Brown Corporation

Burr-Brown Corporation ¢ P.0. Box 11400  Tucson, AZ « 85734-1400 » Call (800) 548-6132 or use FAXL/NE (800) 548-6133 < hitp://www.burr-brown.com/
Distributors: Anthem: (800) 826-8436 « Digi-Key Corp: (800) 338-4105 « Insight Electronics: (800) 677-7716 + J.1.T. Supply: (300) 246-9000 » Sager Electronics: (300) 724-3780 » SEMAD (Canada): (800) 567-3623
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Hockbls Mg
by [y mrolTUM]
LA niniTION]

A PCMCIA GPS Receiver

In this PCMCIA GPS receiver there are

two major building blocks—the GPS chip-set omser
and the microcomputer. The SiRFstar chip-set . o=
includes the GPS RF chip (GRF1) and GPS L= 1 I P ANTENA

Signal Processor chip (GSPI). One imple-
mentation for a PCMCIA microcomputer is
based on the 6§PM302 microprocessor,

which has a built-in PCMCIA interface, a | : L‘ I
flash memory for program space and specific v N [”—I

LNA

data storage, and a static RAM for stack and | o= Feah Marmccy | 24.553MHz
variables (see the figure). With the SiRFstar o ™ ]
chip-set a simple impedance matching net- Ry f

work may be required to match between the L [ i—

I ]

antenna cable and the RF chip. Anyway it is Lo smmcnm
not desirable to have the LNA and BPFon the | rcucu L] .
card since these components are too tall to fit | =

on the card, and their proximity to the antenna
is beneficial for noise reduction.

An external IF filter is required for the proper operation of the RF chip. The GPS signal processor (GSP1) filters the signal in the digital domain,
so only a two-pole LC filter is required for optimal operation. The bandwidth requirements are between 2 and 8 MHz, and only 10 inexpensive
passive components are needed. An external crystal and two capacitors are required for the operation of the reference oscillator. This oscillator is
designed to work with low-cost crystals with a price below one dollar. In addition to that the height of TCXOs does not fit into PCMCIA package.
The 68PM302 CPU gives sufficient throughput to handle the GPS functions. Since this CPU also has PCMCIA interface built-in, considerable
cost and space is saved. The flash memory is used as program space, and convenient for downloading updates through the PCMCIA interface. The
on-chip decode logic of the GSP! permits a ‘glueless’ interface to standard 8- or 16-bit wide memories as well as to the CPU.

From “PCMCIA GPS Implementation,” Oded Yaossifor, SiRF Technology, Inc. 1997 Portable By Design Conference.

A Highly Integrated DECT Radio Transceiver

A complete radio transceiver for the Digital Enhanced Cordless Telecommunications (DECT) standard demonstrates a high level of integration
along with reduced component count and board size. The transceiver chip consolidates receiver, transmitter and phase locked loop (PLL) subsys-
tems. The chip also includes two regulated voltage outputs and three programmable CMOS outputs. Power control and register information is in-
put via a three wire Microwire programming interface.

The PLL NCO runs at one half of the DECT frequency (880-950 MHz) and uses an on-board frequency doubler to synthesize the correct DECT
frequencies. The use of a frequency doubler alleviates the effects of EMI radiation on the VCO from the power amp. The frequency doubler also
decreases the effects of load pulling on the VCO by increasing the isolation between the power amplifier and the VCO.

The receiver subsystem consists of a down-converting mixer, an IF amplifier, limiting amplifier and quadrature demodulator. The modulated
RF signal is first passed through a roofing filter to attenuate signals outside of 1880-1900 MHz, the DECT frequency spectrum. An inexpensive
discrete LNA is then used to provide the first gain stage of [

Tank

about 14 dB with a noise figure of about 2 dB. Another ce- % 1:%& [_Tr]
ramic filter is used to attenuate the image of the signal. The Dcrste image. - 3

RF signal then comes on chip and is down converted to
110.562 MHz and passed through an off chip SAW filter to
suppress the adjacent channel signals. Cascaded RF gain
before the SAW filter is approximately 28 dB with a cas-
caded NF less than 6 dB. The signal comes back on chip

x|
ity

through the IF amplifier (~25 dB gain) and then off chip * )
through a discrete filter to remove wideband noise (~8-10 Py——" I:x<§<rL 1 >
dB insertion loss). The signal is passed through a 60 dB Amplifier > 110mPUL [ Control |l t—~—
gain limiting amplifier and then converted to baseband us- T

ing a quadrature demodulator. The total gain in the IF sec- i r [ i e
tion is approximately 80 dB. An off chip LC tank circuit is Fier oo

required to generate the 90-degree phase-shifted signal.
The output of the quadrature demodulator goes off chip for low pass filtering, then back on chip for dc recovery using a sample and hold circuit.
The transmitter subsystem consists of a 1.1-GHz phase-locked loop, a frequency doubler and a transmit output buffer. Transmission is accom-
plished by direct, open-loop modulation of the {-GHz VCO. In the time slot prior to transmission, the PLL is phase locked to one half the DECT
transmit frequency and then powered down to open the loop during the desired transmit slot.
From “A Highly Integrated DECT Radio Transceiver,” Kendal McNaught-Davis Hess, William 0. Keese, and Eric Lindgren, National Semiconductor,
1997 Wireless Symposium.
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THE WORLD’S LARGEST SELECTION
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Choose from over 480 standard off-the-shelf models from 2-way to 48-way;

0°, 90° and 180°; 50 and 75 ohms; covering 2kHz to 10GHz. Mini-Circuits will also
supply your special needs such as wider bandwidths, higher isolation, lower insertion

loss, and phase matched ports...all at catalog prices with rapid tumaround time

Models include surface mount, plug-in, flat-pack and standard connectorized designs
such as SMA, N, TNC, C, and F connectors as well as custom designs. Ultra-miniature
surface mount units provide excellent solutions in cellular commmunications, cable systems
and countless wireless applications. All units come with a 1year guarantee and "skinny”

4.5 sigma repeatability unit-to-unii and production run to production run.

Catalog models are guaranteed to ship within one week,

Mini-Circuits...we’re redefining what VALUE is all about!

m Mini'CirCUitS 06 . 107

P.O Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 Fax (718)332-4661 INTERNET http://www. minicircuits. com
For detailed specs on all Mini-Circuits products refer to * 760 -pg. HANDBOOK ¢ INTERNET » THOMAS REGISTER » MICROWAVE PRODUCT DATA DIRECTORY « EEM

ISO 900%, CERTIFIED . . F 202 Rev Orig




1997 HIGHLIGHTS OF
LW e WIRELESS

FLEX: A Synchronous Wireless Messaging Protocol

This paper describes the implementa-
tion of incremental hardware and soft- < 128 Frame Cycle = 4 Minutes 0 Seconds
ware required to give a handheld PC de-
vice wireless connectivity. The FLEX
protocol is a synchronous radio messag- | > Frame 127] Frameo | Frame1 | Frame2 | Frame3 Frame 4 | Frame 6 | o> |Frame126 [Frame127 [

ing protocol where all subscriber devices

must maintain synchronization to be able
to receive a message. There are 128

frames in each 4-minute interval. syn-
" . F 1.875 Sec
chronized to the hour. A frame is 1.875 ok )

sgconds in durgugn, and each begins Blocu L ok 7 . . Hock a0

with a synchronization word pattern, fol-

lowing by a “frame info word”, followed

again by another synch packet (see the

figure). Each address is assigned a home

frame, and any message for that address Sync=115ms |nte=rle;v;t; 28:3::.@ =1;§g r:; T
must be sent during that frame or more . = 16 X 32 bits @ 3200 bps 2 or 4 - Level FM
often depending upon the device and the F Sync 1 Info SY"CLJ = 32 X 32 bits @ 6400 bps 4 - Level FM
system. Within each frame, address, vec- L |

tor, and data packets are sent in blocks 0
through 10, but are not bound to remain within any particular block. The block boundaries refer to the groups of bits that are interleaved. All ad-
dresses are transmitted at the beginning of each frame, followed by a corresponding group of vectors. followed by the corresponding data. Devices
that do not have an address match will be able to power down early in the frame allowing for maximum battery life. When data rates are either
3200 or 6400 bps, two or four simultaneous streams of data. or phases. will be transmitted in the four level FM signal. allowing for maximum
throughput while easily mixing numeric. alphanumeric, and e-mail messages. Each phase of information. as in the single frame case. will be pack-
ets of addresses, vectors, and data whose sizes are independent of one another and independent of the block boundaries.
From “Implementing A Wireless Data-Enabled Handheld PC Optimized For Size, Battery Life, And Functionality,” Gary Oliverio, Motorola. 1997 Portable By

Design Conference.

Reducing Power Levels In Microcontrollers

To develop low-power microcontrollers designers are applying advanced processes with finer geometries. As finer processes are used. the in-
ternal capacitance becomes smaller, and the power required to charge and discharge the internal interconnect wires and gates becomes lower. In
addition to the reductions in current due to the smaller capacitance, as the voltages fall there is a reduction in the power that must be dissipated by
the device that is due to squared cffect of Voltage in the P o

= fCV2 equation.The figure describes a low-voltage. | [,ow Voltage/Low Power Road Map
low-power process roadmap for a 16-bit microcon-
= 0.4um A g o — 0.2um

troller.

The dark block represents the current TLCS-900/ H g
family based on a 0.6-pm process. The low-voliage de- 20MHE

, ] so— g
vices are currently produced with the 0.6-pum process by -
limiting its speed of operation. Current microcontrollers [ /16MH: D srrvmr o
can operate down 10 2.7 V when the operating frequency | 40 g
is limited to 10 MHz with an operating current of [0 mA. 10MHz - .
Faster operation. 20 MHz , is possible with a 5-V power 30— [ . 2.7V
©.| 2.5mA 3 1mA

supply. i -

The next generation 0.4-pm processes will allow 1.8- 20 - 3.0V
V operation at 10 MHz with a 1.8-mA current consump- ' 10mA
tion. A 2.7-V operating voltage will be possible at 16 :
MHz with a 2.5-mA current consumption target. This al- i - W A ‘1’:: i
lows greater operating speed at 2.7 V with a 75 percent T ; e - ; i
reduction in current and power over the current product. 95 ‘96 97 ‘98 ‘99 2008%%"

Future generations are targeting lower operating volt-
ages and lower current consumption. At 0.25 pm, a 0.9-V operanng volmge will be possible at 10 MHz. This will allow portable equipment to be
designed for single battery operation. The operating speed at 2.7 V will be increased from 16 to 20 MHz while reducing the current and power re-
quired by another 60 percent. The transition from 0.25 um to 0.2 pum will be primarily targeted at increasing the speed of operation and reducing
the current consumption rather than lowering the operating voltage of the device.

From “Lowering Power Levels To Meet Evolving Design Requirements In Low Power Systems,” Donald J. Schneider, Toshiba America Electronic
Components, Inc., Takeji Tokumaru, Toshiba Corp. 1997 Portable By Design Conference.
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A Minimal Overhead Universal Charging System

This paper discusses the SBS Charger and Selector specifications and their practical implications in a low-cost portable equipment subsys-
tem and concludes with suggestions for the next step toward a universal battery charger for other mobile equipment.
The Intel/Duracell SBS technology is a solution to the multi-chemistry battery charging problem. It does not necessarily lend itself to the

cheapest implementation. The entire solution cost must be consid- [ T
ered prior to adopting any particular methodology. Rsws: |_:1 D1
Other technologies in use today meet the requirements for an | OCIN>—¢ B
universal intelligent battery charging solution. A case in point is | L;“ .
the Benchmarq bq2050H Power Gauge IC that communicates a e ’
pre-defined data-set over a Sk-baud serial line to the System Host. e L Tpe oL
Unlike the SMBus, the HDQ serial interface only supports a point- § +———|ST1  BAT
lo-point messaging protocol, simplifying the interface on both E| - ST2RMOD —_'i
sides: the battery and the host. This type of system does not require 14 S =o)L s
a BUS selector as defined by the SBS specification. In this type of Vec [_': : s\r::
system, the battery charging requirements are determined by the | p——fswe o[ | $ Rensz
host and communicated to the universal charger by way of two to | RT! ‘ /J;/;[; I
three multi-level /O pins. I o 7
The figure shows a block diagram of a universal charger design. l
In this implementation, the charger detects when the battery is =

fully charged. The charger uses the Smart Battery thermistor pin in two ways. First, it uses the thermistor to determine the battery chemistry
type. Then it uses the same divider network to determine the AT/At termination threshold for nickel-based chemistries. The host has an option
to override the charger based on information derived from the battery pack. This approach allows multi-chemistry charging without requiring
the battery to communicate directly with the charger.

From “The Smart Battery Charger And Selector: A Cost-Effective Approach,” by Jehangir Parvereshi and Bill Bentley, Benchmarq Microelectronics, Inc.
1997 Portable By Design Conference.

Power Management With A X86-Based Microcontroller

The recently announced AMD ElanSC400 microcontroller allows system designers the flexi- e
bility to create a variety of mobile systems. It enables small form-factors because it is a highly in- P s Ry —
tegrated single-chip device, and provides high performance in both 33-MHz and 66-MHz clock High N\ o ooy No Vos powsr
speeds. It also provides long battery life with its sophisticated power management unit. The key to :'m on
extending battery life is to get to the lowest power mode as quickly as possible. The Figures show 'T“ e | owec f
six power modes, as well as two special power modes, available for a mobile system. \_Speey o atest 00 |
Hyper Speed Mode: The Am486 CPU core integrated into the ElanSC400 microcontroller al- Lo 0 Ao A7Con
lows 66-MHz operation. This is implemented using a clock doubling technique which is the same Suancey ) el
technique used in PC desktop systems. A special analog Phase Lock Loop (PLL) is engaged which _

allows the CPU to operate at 66 MHz while the rest of the ElanSC400 microcontroller system logic operates at 33 MHz.

High Speed mode: In High Speed mode, the ElanSC400 microcontroller allows the CPU to run up to 33MHz. There is no need for the special
CPU PLL for Hyper speed. Unlike the Intel 486GX, the ElanSC400 microcontroller CPU core is fully static, which means that the CPU can tog-
gle between high-speed and any lower power mode on any CPU clock edge.

Low Speed mode: Low Speed mode is limited to 8 MHz. The goal of Low Speed mode is to allow the system to operate when the primary bat-
tery is low but not yet dead. The end user will see degraded performance, but the benefit is extended useable life.

Standby: This is basically an idle mode; the goal of system designers is to get to Standby as fast as possible.

Suspend: The mobile system appears to be “off” to the end user. In Suspend mode, the ElanSC400 microcontroller gracefully powers off the
LCD panel and other external devices. The DRAM is placed in a self refresh state. Then, the CPU and system logic are put in a no-clock state and
the integrated clock synthesizing Phase Lock Loops are turned off. Only the RTC and the PMU are active. The PMU is clocked from the same 32-
kHz crystal oscillator source as the integrated RTC. In Suspend, the ElanSC400 microcontroller only requires 50 p.A of current. Many months of
shelf life are enabled by this low power control.

e e e e e e e e e A e e e f — E et e e e e e e e e ememem e mmEmE T e e emmm R eemEmE e M e EEE e e e m e — e mEEmEm e m e e e e m e e e e e s e m e e e -~ ——— = -

Off: In the Off mode, only the RTC portion of the ElanSC400 microcontroller has power. All —
other Vcc rails are powered down. )

Critical Suspend: When BL2#, is asserted the ElanSC400 microcontroller immediately goes to p= S~ N
Critical Suspend within 55 ps. The goal of Critical Suspend is to get to the lowest power state ex- | | — :;"/" Suspend
tremely quickly in order to preserve the contents of the DRAM based data-store. \‘ Li::?rx St

Temporary Low Speed: Temporary Low Speed mode is a special mode allowing the BIOS/HAL e NS <
10 process activities without leaving the current mode. The E1anSC400 microcontroller will move /\ / ? |
the system to Temporary Low Speed mode and interrupt the BIOS to inform it of the low battery 3 P .
warning. s “

From “Mobile Applications And Power Management Implementations With An X86 Based Microcontroller,” M~ Ny~
David Tuhy, Advanced Micro Devices. 1997 Portable By Design Conference. ~ _
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SuperBGA

IC Packaging So Fast It Will Capture Your Imagination.

What could you do with an
IC package that delivers an
unprecedented combination
of electrical speed, thermal
dissipation and I/O 2
capacity? With Amkor’s
new patented SuperBGA,
the possibilities are as
unlimited as your imagination.
Advanced materials and
multilayer capabilities enable
SuperBGA to handle signal
speeds beyond 1.5 GHz.
Direct attachment of the die
to a built-in heat spreader
substantially improves thermal
management and provides
EMI/RFI shielding. Moisture
sensitivity exceeds JEDEC
level 3 requirements. All in

ultra-thin packages that are Signal Mounted  Thermat
no higher than 1.2mm or 1.4mm Inductance Height Resistance
when mounted. =
With ball counts from 4 45 4 50!
168 through 600 and body | {73
sizes from 23x23mm 167 fi:494 40 ==
*_ through 45x45mm, I B IR S MEs =
el SuperBCg-.A is capable of k. ' i 35; ’_—1 R ==
~ housing the most advanced 12—§ 30¢ 1 30 !
ASICs, microprocessors, gate .. 8. Vot '
arrays and DSPs. That means | ,
smalter, higher performance 8y 20 20
camcorders, cell phones, PDAs, || & =
laptops and other products , .
will be a lot easier to design. 4t 1.0 10+
For more information, Call = [ |
the Amkor service center f e | 3
nearest you or {602) 821-2408 ob——r-o oI 0

ext. 2000. Visit our web site:
www.amkor.com

Pkg. Body Size: ~ 27x2Imm

READER SERVICE 80

amkor
anam

{ AMKOR Electronics, Inc.
| Defining Tomorrow's

Technology Today.
A\sia

Tel: 6328154777
Europe

lel: 33450409797
horea

Tel; 822460 SNHISR2
Japan

PoTel: 81.3.3440.1881

Singapore

lel: 65324.0722
‘Taiwan

lel. 86357317
USA West

Tek: 40R 4960103
USA Sonrthwest
Tel: 602 ¥21.5000
USA Midwest Fast
fel: OT2SR(LINTY

BallLead Count: ] 204 SuperBGA 18 208 Plastic Quad Flatpack 8 223 Ceramic BGA
28x28mm 47x47mm
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Off-Line Li-Ion Battery Charger

Combining the
charger with the

10F  1ne
N 4 1000

ac/dc converter i i o Tor o
can be realized us- - s I —% aw ri mF
ing a flyback con- . + —0 Vour
verter architecture. i e 3 B T N L ; oxrrenr
-
The figure shows a " o . =
compl luti R g Res -l
plete solution B U A
105

for an ac to charger

g

system. The three ox N

main sections of N Yoo oureurt o IFBC f—y T

this circuit are the wof T .. e ane ane

primary side con- 1xq sewse va I’“‘r““

troller, the flyback v o o ] Ves Y = v,

transformer and wWlETER ] " e e
. RTICT GND ; ADP3810/ADP3811 Vern CONTROL

power FET, a.nd -;:’rom e our come o ONF  VOLTAGE

the secondary side 1o 12004 v —— dc, I I

controller. This de- A T ol

sign is capable of ~ 3t 48

charging a two- T ook ] =

cell Li-lon battery o
to 8.4 V at a pro-
grammable charge current from 0.1 Ato 1 A. The input range is from 70 V ac to 220 V ac for universal operation. The primary side PWM is the in-
dustry standard 3845; however, just about any PWM could be used. The actual output specifications of the charger are controlled by the
ADP3810/3811 IC. This component guarantees 1% final voltage accuracy to safely charge Lilon batteries.

From “A Cost Effective, Off-Line Lilon Battery Charger For Portable Applications,” Joe Buxton, Analog Devices, Inc. 1997 Portable By Design Conference.

A Complete “Antenna-To-Bits™ Radio Solution

A spread spectrum integrated circuit IEEE 802.11 chip set can be a key enabler to the growth of wireless data systems. A PCMCIA Type Il com-
patible chipset will provide untethered information systems designers a significant advantage in board space, design time to market, and develop-
ment costs. An effective chipset solution must offer flexibility for implementation of IEEE 802.11 standards as well as the ability to provide cost-
effective solutions in alternative application-specific wireless data systems. Harris Semiconductor's PRISM chipset for 2.4-GHz 802.11 compliant
radios, and other RF modems employing Direct Sequence Spread Spectrum (DSSS) RF technology, offers a highly integrated cost effective solu-
tion for wireless data system designers.

The PRISM chipset can achieve data rates up to 4 Mbits/s, yet also implements the 802.11 proposed 2-Mbit/s DS Physical Layer (DS-PHY)
standard with ease. The radio
architecture reflects a single

heterodyne IF down conver- HFA3T24 TUNE/RELECT HSP3824

sion from 2.4 GHz to an inter- t

mediate frequency (10 MHz- HFA3424 r@-l R Ao DPeK 3
400 MHz). IF is then converted = 1 o I e g
into In-phase (I) and Quadra- |"‘ HFA3624 ) xo) Ir—= 5
ture (Q) baseband components. RFAF o1y

The signal is then despread into I o = E-@

its original spectrum and de- @4 4 ™ g
modulated packetized bit

stream in the DSP Baseband RFPA DPSX
Processor function.The DSP HFA3925 L@J 8 Q — s
Baseband Processor provides

antenna diversity implementa- e o U A E——

tion decision logic, and each IC
in the chipset offers power
management control.

Because many systems will be used with notebook computers and/or handheld computers, size, power consumption, and cost are all key dri-
vers. A single conversion architecture was chosen with all three factors in mind. More than one conversion would require additional local oscilla-
tors, IF, and additional amplifier stages.

From “New Standards and Radio Chipset Solutions Enable Untethered Information Systems: Prism 2.4 GHz Antenna-to-Bits 802.11 DSSS Chipset Solution,”
Steve Jost and Chuck Palmer, Harris Semiconductor, 1997 Wireless Svmposium.

HFA3524 | DUAL SYNTHESZER

}
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Roark’s Formulas for Stress & Strain on Windows®
See special offer below

You're 20, 50, 100 times more productive when you use Roark & Young on TK.

Easy 1o Learn, Easy to Use Roark & Young on TK gives you a
nice and compact report, plus the inputs and outputs are
neatly organized. You don't get lost in page after page of
Roark & 1ou"8 output as in an electronic handbook or a scratch pad.

Includes every table in the 6th edition

Shows plots of deflection, stress, bending moment, shear force,
and cross sections at the touch of a key - no setup required.
Handles superposition of loads

And now with TK for Windows,

*  Use multiple fonts, cut & paste, the clipboard, and
more Windows features.

*  View multiple windows/plots at one time.

*  Learn quickly with the on-line interactive tutorials
side-by-side with your TK.

"The ability of TK Solver to ‘backsolve’ - that is to let the user change an
unknown, such as deflection of a plate, to a known or specified value and then
let a diniension such as plate thickness become an unknown and solve again
the set of equatiorrs with no further effort on the part of the user — can only be
described as a designer’s dream.”
Professor Warren C. Young,
Author of Roark’s Formulas.
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Roark & YoungonTK*  $1190 $699 1100 Superior Avenue
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Call for quantity discounts and network pricing, 6%’4369
30-day Money Back Guarantee FAX (21 6)
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Low-Cost Phase Noise Measurement

Phase noise levels in receiver local oscillators limit the signal-to-noise ratio and adjacent channel rejection. For an FM system 50 dB of signal-
to-noise is desirable. Noise power is integrated from noise density
over the range of offset frequencies that pass through the IF. A 3-
kHz IF bandwidth requires about -85 dBc/Hz phase noise at a 300-

0yDE Low Noise
z offset. With test margin about -95 dBc/Hz is needed in the test WhcoEhmsc oo Amplifier Noise
system, Adjacent channel rejection is noise density integrated over [~ Output
the IF bandwidth, at a one-channel offset from the carrier. 90 dB of l Ge _|
rejection requires an oscillator with -125 dBc/Hz phase noise and a —]—
test system capable of -135 dBc/Hz. Channel spacing can be 10 .
kHz. Currently available spectrum analyzers do not have sufficient e

measurement range. A few phase noise test systems are available in
the $30,000-and-up price range,and implement the phase detector
method described in this low-cost implementation. 50 De
The phase detector method allows a spectrum analyzer to make dfteresee Lok
a phase noise measurement without viewing its internal phase
noise. The block diagram is shown in the figure. Two signal
sources are used with one being phase locked to the other. The
phase-locked loop shown is initially in an open loop state. One sig-
nal is frequency-offset from the other. The difference frequency
level is measured. Then the loop is connected. During phase lock
the mixer IF port is at 0 V dc with superimposed noise. RF and LO port signals will be separated in phase by 90 degrees. Noise output is viewed
after it passes through the LNA. Phase noise at a particular offset is the level difference between the beat and noise output with correction factors.
From “Low Cost Phase Noise Measurement,” Morris Smith, Motorola. 1997 Wireless Symposium

A Transponder For Wireless Vehicle 1D

This vehicle-based transponder is a small, battery-operated unit that is composed of a 915-MHz transceiver, a microprocessor with nonvolatile
RAM, and a power-management unit. A dual-conversion, wideband FM (WBFM) receiver is implemented having frequency agility when con-
trolled by a dual PLL synthesizer. A custom-built printed circuit board (PCB) that uses "off-the-shelf" surface-mount components, it comprises a
PCB trace antenna, two RF filters, a low-noise amplifier (LNA), a two-stage mixer, and a local oscillator (LO) as shown in the figure. The received
signal is captured by the antenna and fed through a RF ceramic bandpass preselector filter centered at 915 MHz. The signal is amplified by a low-
noise amplifier (MC13144 LNA) and passed through a second RF ceramic filter. The signal is fed into a single IC (MC13142) that consists of a
second LNA, a downconverter, and a voltage-con-
trolled oscillator (VCO). A 1.1-GHz dual PLL synthe- RECEIVER
sizer (MC145220) controls the receiver first LO. W« Ha;'ht' M T

The output of the front-end section is sent to a 49.83-

MHz IF filter (not shown in the figure) and an IF sub- w

system (MC1 3158) that consists of a second down- 1alDus O | [y
converter, IF and limiting amplifiers, wideband FM : : S

Data
quadrature detector, and data slicer. Greater than 50 dB E}‘{ pvri
second image rejection is provided by the receiver é Velkuss Maalpen
back-end section. Frequency tripling the 13.043-MHz .13 MHs
reference crystal oscillator provides the IF subsystem {Buter —{1]
LO (receiver second LOY); this eliminates the need for a
second crystal source. The dual synthesizer is used to Power  [ORX Power KN
control both the first converter VCO and the transmitter TRANSMITIER : i I
oscillator/exciter. A data slicer (not shown) converts wﬁ@m
the analog output into a TTL waveforrn ready to be fed
into the encoder/decoder software module. This design
is used to achieve -90 dBm at 110 kbps with a very low
error rate. Higher data rates of 300 kbps are achievable
but cost is significantly higher.

The transmitter converts the vehicle identification number into an FM signal. To limit transmission bandwidth, a baseband data stream signal
is routed from the microprocessor through a raised cosine-rolloff premodulation filter. The output of the filter is then fed into a VCO/exciter
(MC13142) where it is modulated onto the 915-MHz carrier. The wideband FM signal is filtered by a 915-MHz RF ceramic bandpass filter and ra-
diated by the PCB trace antenna. The baseband unit consists of a RISC processor with external nonvolatile RAM and rolling code encryptor/de-
cryptor (XL107).

From “Wireless Vehicle Identification With Early Detection: An Alternative to Traditional Toll Collection Methods,” Carlos A. Medina, 1/0 Test, Inc., and Harry
Swanson, Motorola, Inc. 1997 Wireless Symposium.

> 42 tupiemest B ELECTRONIC DESIGN Gctaber 1,1987
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A Dual Li-lon Power Management System

A typical dual Li-lon battery power management system is shown in the ﬁgure If “good” power is available from the ac adapter, both MOS-

FETs in switch pair SWA/B
are on—providing a low-loss o swe R
e | I S L
input of the con- .l . ATCIS30.A0X)
verter. Switch pairs SWC/D j—‘—r?} SWE _ swr W
and SWE/F are turned off. ] JfE I ]Tl[_' = oy

The PowerPath Con-lroller IR ety e s A
works equally well with Li- Lon ; e veKuP Y i |
lon and NIMH battery packs %&t&,}'—i— Roc13 REGULATOR
and their associated charg- = *
ers. In this instance, an A2 LTC1479

-

LT1510 constant voltage, L%g veat PowerPath™ Controller :> -
constant current (CC/CV) 1 RB2 <: MICROPROCESSOR
battery charger circuit is used ) BON
to alternately charge two Li- RB1 CHGMOM
fon battery packs. I Lve vecr SW Vag GG 56 GH SK -

The power management L J— 1uimF _I_ _]_ 1 U_M%W
microprocessor decides ;[: . {u_m'_l ey
which battery is in need of fL.-lf W (LT1510)
recharging by querying the -
smart battery pack directly.
After the determination is
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made, switch pair SWG or SWH is turned on by the PowerPath Controller to pass charger current to the battery. The charging battery voltage is re- !
turned to the voltage feedback input of the CV/CC battery charger via a mux in the PowerPath Controller. ]
After the first battery is charged, it is disconnected from the charger circuit. The second battery is then connected through the other switch pair |
and the second battery charged. When the ac adapter is removed, the PowerPath Controller instantly informs the power management micro- |
processor that the DC input is no longer “good” and the desired battery pack is connected to the input of the dc/dc converter. (If battery power is E
lost, backup power is provided by a standby switching regulator powered from a small rechargeable “bridge” battery.) l
From “Techniques for Simplifying Dual-Battery Portable Power-Management System Design,” Timothy J. Skovmand, Linear Technology Corp. 1997 :
Portable By Design Conference. |
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A 5-Y Power Amplifier for Wireless Applications

The new PA is an extension of the MGA81563 and MGA-82563 medium power amplifiers. This amplifier will provide greater than 20 dB gain
and 20 dBm output power over the 0.8 to 6.0-GHz range. Input and output
are internally matched to 50 ohms for small-signal and linear application.

Maximum power (saturated) is achieved with a simple output power

match. The amplifier operates on 3.0 V applied to two package pins. For Choke & s [ O 3V
saturated (transmit) applications the amplifier can be operated at 3dB Tune I (hake
compression and typically produces 200 mW (23 dBm) of power. Power 1-6nH L

added efficiency is in excess of 45%.
The 20/20 PA is classic two-stage design. It consists of two FET gain our
stages, full feedback on the first stage (for match), and open drain on the rC[[ rl >| ID—-—

second stage for maximum power. The first gain stage consists of a FET

biased at a large percentage of Idss with the gate dc grounded. A capacitor —_ __
and resistor network provide feedback on the first stage to improve match, IN PA g
provide stability, and flatten gain. The second stage is a FET also biased at MGA-8XX63

a large percentage of Idss. A shunt resistor on the second stage provides
the dc ground and lossy interstage match. A separate dc supply is used for
each stage to improve stability and allow the interstage to be “tuned” for
max gain and power. Separate source grounding pads and ground bonds are used to improve high frequency stability. The die size is approximately
0.44 mm (17.3 mils) by 0.36 mm (14.2 mils).

In an application, the PA is simple to use. The dc supply must be applied to two pins. These pins must be RF isolated to prevent unwanted feed-
back from leaking between stages. The output choke and dc blocking capacitor must be large enough and of enough quality as to prevent any in-
terference in the application frequency. The inductor/choke to the input stage must be chosen as to set the input match. Typical values for this in-
ductor are in the | to 6-nH range, depending on the frequency. For example, a 2.2-nH inductor is used for 2.4-GHz ISM band power amplifier. A
small amount of shunt capacitance (0.5 to 2 pF) can be used on the output to improve power-added-efficiency for high power applications.

From “Miniature 3V LNA, VGA, and PA for Low Cost 5.4-GHz Wireless Applications,” Henrik Morkner, Hewlett-Packard. 1997 Wireless Symposium.
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M WIRELESS
SR

Conference Shows The Lighter
(And Low Power) Side 0f Products

Portable By Design Conference And Exhibition Gives Designers
A Path Toward Portable-Related Components Richard Nass

ou’ve just been assigned the task

of designing a portable system.

That shouldn’t be a problem—

you’ve been designing desktop
systems for years. Th