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In June, Analog Devices, Inc. (headquartered in Back to

Norwood, MA) (NY SE:ADI) Search Results

(www.anal og.com) the ADXL 202E--described
asthe world's smallest and least expensive
micromachined tilt/motion sensor. Compared to
the ADXL202, the originad versgon of the
product, the ADXL202E's footprint is
decreased by 75% and its height is reduced by
50%.

| E-mail This!

'y Print This!

Utilizing the integrated microd ectromechanicd
sysems (MEMYS) technology and design of the
ADXL202, the ADXL202E measures a
diminutive five millimeters by five millimeters by
two millimetersin chip scale packaging (CSP).
The new package and lower cost offered by the
ADXL202E will enable enhanced capabilitiesin
consumer products--including wearable
computing devices, persond digita assstance
(PDAS), cdlular phones, laptop computers,
toys, and naviggation systems--where space
and cogt are vital issues. The ADXL202E,
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which dlows for integrating motion-sensng
features to create innovative products, is priced
gtarting at $4.99 in quantities of 100,000.
Volume production of the device began in
Augud.

"Motion sensing technology will become an
important festure in many types of emerging
consumer products,” stated James Doscher,
director of consumer/indugtrial business for
ADI's Micromachined Products Divison
(Cambridge, MA, 800-262-5643). "The new
Size and cost reduction of our sophisticated
micromachined technology will meke this
possible, and enable new and emerging uses of
motion sengang that will dlow people to do
things that are not possible or even thought of
today."

For example, the ADXL 202E enables the user
to communicate with acdlular phone, PDA, or
handheld computer via gestures or mation.
When combined with voice recognition, the
sensor will further streamline the user interface
and enhance the convenience and versatility of
these products. Moreover, the ADXL202E
enables|ocation and movement avareness,
since acceleration data can be used to derive
position data. The sensor's |location awvareness
cgpability can serveto facilitate and support
persond navigation.

Christophe Lemaire, marketing manager for
consumer and industrid marketsat ADI's
Micromachined Products Divison, pointed out
that the ADXL202E's sensing capabilities can
enhance the functiondity of awide variety of
consumer products, including: smart pens (that
can be used, for example, for user
authentication based on recognition of a
signature profile, and for remote data input
devices); game controllers; and portable
computer peripherals (e.g., pointing devices,
remote controls).

The ADXL202E can dso enhance the
performance of computer disk drives. Vibration
affects the disk drive's head postion and
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accuracy. Using methods smilar to those
involved in noise cancellation, the accelerometer
can measure and correct for vibration
interference, allowing more data to be stored on
the disk drive. In addition, the ADXL202E is
being amed a cutting-edge security gpplications
(i.e., dataand physica security systems built
into laptop computers, flat pand displays, and
PC data projectors).

Lemaire noted that--in addition to the
aforementioned consumer product (including
game controllers) and computing/computer
security areas--targeet markets for the
ADXL202E include vehicle security systems
(car darms), automobile event and accident
recorders, emergency braking warning systems
(that would dert the driver when the brakes are
suddenly gpplied in car in front of him/her), and
sporting goods and health products (including
calorie counters, pedometers), and toys.

In August, ADI reported an agreement with
Caveo Technology, LLC (Cambridge, MA)
whereby the ADXL202E will beused in
conjunction with Caveo's proprietary software
to devel op advanced security products for
lgptops and other gpplications. The resulting
product, Caveo Anti-Theft (TM), will
incorporate the ADXL 202E tilt-motion sensor,
which provides |location/movement avareness.

Caveo and ADI are working with a number of
Japanese and U.S. manufacturers of notebook
PCsto integrate the AntoTheft solution into their
PC designs. Caveo Anti-Theft, designed for
laptop computers, is expected to be on the
market in soring 2001. Theinitid Anti-Theft
product is focused on an OEM motherboard
goplication.

Laptop computer theft is becoming key problem
in the workplace. According to the Computer
Security Ingtitute (San Francisco, CA), 57% of
companies suffered losses from lgptop theft in
1999, a security problem eclipsed only by virus
infections. The ADXL202E will enable the Anti-
Theft security product to provide performance
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and cost benefits to Igptop manufacturers, and
augment current security measures.

Caveo Anti--Theft sets up a security perimeter
for the lgptop. Moving the laptop beyond the
perimeter sets off an darm, locks keysto tthe
encrypted files, and disables the computer at the
BIOS (basc input-output system) level,
rendering it useless to unauthorized users.
Caveo's proprietary agorithm processes the
motion signals from the ADXL202E to
determine when the computer has been moved
beyond a certain perimeter.

ADI'stilt-motion sensor technology combined
with Caveo's proprietary motion agorithms
alow for a security system that protects
software and hardware in the event of a threat
but remains trangparent during normal
operation. Caveo Anti-Theft is compatible and
augments complementary security products,
such as biometric user authentication systems.

"Caveo Technology has recognized the
potentia for gpplying Andog's advanced maotion
sengng technology to arange of criticaly
important security gpplications,” Doscher stated.
"We are confident that our partnership will leed
to products that address a critical need in the
laptop computer marketplace and in other
Stuationsin which vauable products are
susceptible to theft or unauthorized use.”

"We are excited about the partnership with
Analog Devices and the great potentid for the
products we are devel oping together,”
commented W. David Lee, Caveo
Technology's CEO. "The ADXL202E isan
extremely powerful and sengitive motion sensor
which is uniquely suited to the highly
sophiticated functiondity that our products
must provide."

Lemaire noted that additiona applications
where Caveo's proprietary softwarein
conjunction with the ADXL202E can provide
security include flat pand displays and PC
projectors. Moreover, the ADXL202E can be
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used in data projectors to measure inclination in
order to compensate for the keystoning effect
(digtorted image), resulting from the tilting of the
projector.

Based on IMEM (1) (integrated MEMYS)
technology that combines moving minute silicon
parts and sgna conditioning on asingle chip,
the ADXL 202E offers alow-power,
economical, and accurate technique for
measuring tilt, shock, and vibration. The
ADXL202E--a two-axis accelerometer with a
digitd output on asngle IC chip--offerslow
power (250 [micro SgnjA per axis), and
operation down tto 2.7V. It isdesigned to
interface with low-cost microcontrollers that
have a counter-port I/O or an A/D converter.

Moreover, Lemaire noted that packaging of
MEMS devices is more difficult than packaging
dandard integrated circuits, which typicdly use
low-cogt plastic packages. The MEM S sensing
device needsto be hermeticaly encapsulated in
amanner that does not cause undue stress on
the sensing eement. The new 8-pin ceramic
leadless chip carrier (LCC) package for the
ADXL 202 provides the benefits of lower cog,
higher qudity, and smdler Sze.

Having produced what is described as the first
fully integrated, sngle-chip IMEMS
accelerometer in 1991, ADI isthe premier
producer of high-volume, single-chipiIMEMS
accelerometers/motion sensors. ADI s,
purportedly, the mgor supplier of automotive
arbag sensors, having shipped over 50 million
units to date. Their micromachined
accelerometers/motion sensorsare used in a
variety of gpplications, including automotive car
adams, PC and console game controllers,
earthquake sensors; indudtrial gpplications
requiring the ability to measure tilt, motion, and
vibration; globa postioning systems (GPS);
military requirements; and virtud redlity.

Worldwide shipments of PCs (mobile and
desktop) totaled 114,894,000 unitsin 1999 and
are expected to reach 180,355,000 unitsin
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2002, representing a compound annua growth
rate of about 16.2%, according to Dataquest
(San Jose, CA, 408-468-8000).

Civilian, open, globd demand for acceleration
sensors totaed $703.2 million in 1998 and is
forecasted to reach about $1.3 billion in 2008,
representing about a 6% average annud growth
rate, according to Intechno Consulting's Sensor
Markets 2008 report. The distribution of the
acceleration sensor market in 1998 by
measurement principle was. piezoel ectric--45%;
piezoresi stive--25%; capacitive--27%; strain
gauge--2%; and others--1%.

The civilian, free world market for acceleration
sensors in the household appliances and
consumer electronics sector totaled $19.3
million in 1998 and is projected to reach $31.3
million in 2008, representing an average annud
growth rate of about 5%.

Revenues for the overdl U.S. MEM S-based
sensor market totaled about $538.4 million in
1998 and are expected to expand at a 12%
compound annua rate to exceed $1.16 billion in
2005, according to Frost & Sullivan'sU.S.
MEM S-Based Sensors Market report (5999-
32). Revenues for 2000 are projected at
$696.01 million.

In 2000, the U.S. automotive MEM S-based
sensor market is projected to reach about
$444.8 million, and the U.S. defense/agrospace
MEM S-based sensor market is expected to
reach about $96.5 million. In 2000, the U.S.
MEM S-based industria sensor market is
expected to exceed $93.2 million, while the
U.S. MEM S-based medical sensor market is
projected to reach $61.5 million.

In addition, Analog Devices unveiled in August
the ADM1026--a highly integrated PC thermal
and systems management device that includes
19 andog and eight fan-speed measurement
channells, 13 genera-purpose I/O pins, remote
and on-chip temperature senang, on-chip
firmware, and an 12C-compatible system
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management bus (SMBus). The unique,
comprehensive system hardware monitor ASIC
integrates linear and pulse width modulation
(PWM) fan controllers, thereby reducing cost.

The ADM1026, which is compatible with the
Intel HH5 server standard, is designed for
higher-end server platforms and high-reiability
systems, such as Web servers and cellular base
dations that require remote monitoring. The
system hardware monitor for microprocessor-
based systems addresses the thriving server
market. According to Dataquest, worldwide
server shipmentstotaled 3,177,467 unitsin
1999 and are expected to reach 5,280,517
unitsin 2002, representing a compound annud
growth rate of about 18.4%.

"In today's microprocessor-based server
systems, maintaining stringent voltage levels and
effective thermd management are criticd to
system reiability and continuous high
performance,” noted Paul Errico, marketing
manger for therma and systems monitoring
products a ADI. "The ADM 1026 offers dl the
functionality needed to monitor multiple system
voltages, aswell asto monitor on-chip and
remote temperatures, while controlling system
fan gpeeds. Although the device has default
limits built in, designers can easly st different
limit vauesto tailor the ADM 1026 to their
specific system requirements, providing ahigh
degree of flexibility to server design.”

The ADM1026, priced at $4.95 in quantities of
1,000, was developed in conjunction with Intel
and can be used with an Intel processor or any
NPN/PNP diode connected transistor. The
device meets the requirements for the Intelligent
Platform Management Interface (IPM1),
Desktop Management Interface (DMI), and the
Wired for Management (WfM) initiative. Errico
explained that these initiatives Sandardize on a
st of hardware and software management
parameters that allow a manufacturer to provide
such information in aformat which can be
understood, interpreted, and acted upon by
another manufacturer.
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Errico noted that Analog Devices continues to
add functiondity to their syslem monitoring
chips, which are finding burgeoning
opportunities in the high-end server market. He
added that the ADM 1026 is targeted at all
server plaforms, from gppliance serversto
high-end servers.

The ADM 1026 incorporates an Analog
Devices AD7416 digital temperature sensor that
is capable of measuring the temperature of a
remote tranastor configured as adiode. The
AD7416--a 10-bit temperature monitoring
device than can serve as a replacement for
National Semiconductor's LM75 temperature
sensor---is supplied in an 8-lead SOIC or
[micro sign] SOIC package. The temperature
can be calculated by reading the device's data
register. Additiond registersdlow for
programming high and low temperature limits;
and an over-temperature indicator (which
becomes active when a programmed limit is
exceeded) is provided.

The AD7416, which uses an 12C-compatible
serid interface, has a sdlectable serid bus
addressthat alows up 8 devicesto be
connected to a serid bus. In quantities of 100-
499, the 7416AR (in a standard SOIC
package) and the 7416ARM (in amicro SOIC
package) are both priced at $1.66. Applications
for the AD7416 include data acquisition with
ambient temperature monitoring, industria
process control, automotive, battery charging,
and persona computers.

Revenues for the U.S. and European markets
for silicon/IC temperature sensors totaled about
$62.1 million in 1999, according to SBD.

For the firgt nine months of FY 2000 ended July
29, 2000, ADI had net sales of
$1,771,930,000, net income of $407,260,000,
and diluted earning per share of $1.07.

Anaog Devices latest approach to integrating
MEMS and semiconductor technology, [micro
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sgn]mintegration, builds MEMS Structures on
top of standard semiconductor wafersthat are
processed at a separate fab. Complementing the
IMEMS technology used for ADI's
accderometers, [micro Sgnjmintegration
provides interconnects between the MEMS
superstructure and underlying semiconductor
devices, which dlowsfor redizing high-dengty,
cogt-effective products (e.g., digita isolation
channds, micro-miniature el ectromechanica
relays) incorporating e ectrical/mechanica
features and functions.
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