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DUAL TEMPERATURE COMPARATORS
SLASH BOARD SPAGE BY 50% AND
POWER BY 67%

Factory Programmed: No External Components Required to Set Temperature Thresholds

SAVES BOARD SPACE! SAVES POWER!
500uW F—@
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- $0T23-6 SRt
COMPETITOR’S MAXIM’S : ) ;
SOLUTION MAX6505 CO%PLEUTH&? S mﬁggﬂ%

+ S0T23 Package
+ Low Power (30pA @ 2.5V)

+ Two Temperature Comparator
Outputs

¢ Factory-Set Trip Temperatures from
-40°C to +125°C in 5°C Increments

¢ +0.5°C (typ) Threshold Accuracy,
+3°C (max), £5.5°C (max) over
Specified Temperature Ranges

¢ 2.5V to 5.5V Operation
FREE Temp Sensors Design Guide—Sent Within 24 Hours! .. . o cicsios
includes: Reply Cards for Free Samples and Data Sheets ON CD-ROM

CALL TOLL-FREE 1-800-998-8800 for a Design Guide or Free Sample
6:00 a.m. — 6:00 p.m. Pacific Time

MAXIMN

www.maxim-ic.com

The MAXB505/MAX6506/MAX6507/MAXE508 family of products combines
two temperature comparators on a single chip, making control, warning,
and protection functions even easier to build into your system.

The MAX6505 and MAX6506 have two logic outputs, each corresponding to
a different temperature. The outputs become active when temperature rises
above factory- programmed thresholds. The difference between the two
temperature thresholds is pin-selectable to 5°C, 10°C, 20°C, or 30°C.

The MAX6507 and MAX6508 are ideal for maintaining a precise window of
temperature to ensure optimum system performance. One logic output
indicates when the system is within the desired operating temperaiure range.
A second output indicates that the upper limit of the temperature window has
been exceeded. Hysteresis for the two outputs is pin selectable to 2°C or
10°C. Available with open-drain or push-pull outputs, these temperature
switches operate from 2.5V to 5.5V supplies and are available in a 6-pin
SOT23 package.

Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086, (408) 737-7600, FAX-(408) 737-7194.
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.~ 18 Getting Control Through CAN thecan
~ protocol has gained widespread popularity not only in the
o aiﬁdnioﬁvé.i'ﬁdusny but also in the industrial automation arena.
- Takealookat whatit can do, and see how you can extend your
control capabilities. Bruce Negley
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What started as a bus tailored for the automotive industry is now a
protocol that has been adopted by the industrial automation, test
and measurement, and medical communities. The robust Control
Area Network (CAN) is optimized with sophisticated error checking
and handling that guarantees that the system will continue to run
even when errors and failures occur. To see just how this bus works,
read the article that begins on page 18. (Cover image courtesy of
Microchip Technology Inc.)
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36 Noncontact Displacement Sensors in Automotive
Manufacture Advances in noncontact displacement sensors are bringing
new levels of quality and efficiency to the research labs and assembly lines of
automakers worldwide. Bryan Manning and Robert Foster

42 AShort Guide to Measurement Uncertainty No
measurement device produces perfect results. Uncertainty analysisiis one way to
define how confident you are of your measurements. Stephen Humpage -

48 Uncertainty Analysis in Pitot Static Pneumatic
Mass Flow Measurements The integrity of a mass flow rate
measurement uising a Pitot static technique should be a primary concern for
low-flow applications because error in one of the calibration constants has an
exaggerated effect when the difference between the total pressure and the
static pressure is small. Don Ersland
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52 Anlnnovative Passive Solid-State Magnetic Sensor
A new magnetic sensor technology is based on the magnetostrictive and the
piezoelectric effects. ¥i-Qun Li and Robert 0'Handley

55 The Principles of Level Measurement RF capacitance,
conductance, hydrostatic tank gauging, radar, and ultrasonics are the leading
sensor technologies in liquid level tank measurement and control operations.
Making the wisest selection for your own application requires a basic
understanding of how these devices work. Gabor Vass

65 Measuring Individual Wheel Noise How do you determine
if your new wheel design is quieter, if the rest of the clanging, squealing train
drowns it out? With a phased microphone array and intensive calculations.
Johan.Van Keymeulen

68 Acoustic Wave Technology Sensors Acustcwavesensors
are extremely versatile devices that are just beginning to realize their w
commercial potential. This tutorial addresses acoustic wave sensor physics and -
materials, and the various types of acoustic wave sensors and their industrial T:
applications. Bill Drafts : @
SENSORS EHPO

Sensors magazine is the official sponsor of Sensors Expo Conferences and Expositions.
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@ [DASYSTEMS

The CAN protocol has gained widespread popularity not only in the automotive industl""y but also
in the industrial automation arena. Take a look at what it can do, and see how you can extend your

control capabilities.

Bruce Negley,
(_0 N T R 0 I‘ Microchip Technology Inc.

Getting Control Through

erman automotive system supplier Robert Bosch created the Controller Area Network

(CAN) to enable robust serial communications while decreasing wiring harness weight

_ and complexity. The current version of the protocol, 2.0B, provides transmission speeds-
- upto 1 Mbps.

Since its inception, CAN has moved from automotive applications to mdustnal con-
trol. Now technicians and engineers are starting to use it in medical and test equipment.
The test, measurement, and control community is discovering just what this bus can do
when it is coupled with smart sensing technology.

How ls CAN Used?

The CAN protocol creates a communications path that links all the nodes connected
to the bus and enables them to talk to one another. Depending on how the designer has
configured the system, there may or may not be a central, or main, node. The protocol

 defines aspects of how each node can respond, but it leaves tremendous flexibility to the
system designer to implement the nodes in ways that suit the particular application. =

Figure 1 (page 20) shows an automotive application in which several nodes in a vehi-
cle door are connected through a door node controller to the main CAN bus. As men-
tioned before, the network need not have a controller node; each node can just as easily
be connected to the main bus. Applying the concept shown in Figure 1 to a sensor net:

work is as easy as changing the type and description of the nodes (see Flgure 2; page.
20).

What Makes Up a Node? :
The term node describes a portion of the overall system or network. Each node can
have one function, or it can have many functions. Depending on the system configura-
tion, different nodes may transmit messages at different times based on the functlon( )
of each node. For example: :
_ @ Anode may transmit a message only when a system failure occurs.
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Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.
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with full text, pinpoint searching. Link to case law cited
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Analytics At Your Fingertips
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