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The ability to monitor the status of almost any-
thing in real time using new remotely address-
able systems is exploding the need for sensors.  
These sensors can detect and monitor key vari-
ables in a broad range of applications including 
security, industrial processes, transportation 
equipment, commercial and industrial buildings 
and even within our own homes. 

A sensor that would previously simply monitor 
status of a door being opened or closed is now 
sometimes married with a control system that 
allows remote locking of the door and confirms 
that action has occurred.  The same sensor, 
when paired with a card reader, will also provide 
notification that the door allowed someone to 
enter a premises and whose card was used to 
make the entry.  It will also confirm the door has 
returned to its locked and/or dead bolted condi-
tion.

Battery operated wireless sensors are also used 
on ship containers to monitor the status of doors 
on the ship container to ensure the container is 
not violated by an unauthorized person.  When 
paired with a GPS system it is possible to know 
the location of the container 24/7.  Similar sys-
tems are used in heavy-duty trucks and a broad 
range of similar applications in order to remotely 
monitor critical assets.

Looking at the broad range of sensor applica-
tions, it is apparent that a very large portion 
of these applications employ magnetic sensor 
technology as the basis for the sensor opera-
tion.  General applications including position 

sensing, fluid flow, fluid level, utility metering, 
and pressure; all apply magnetic technology to 
a large degree.  One of the reasons magnetic 
sensor applications are so broad is that per-
manent magnets (normally used with magnetic 
sensors) are readily available, inexpensive and 
have very stable magnetic properties over prod-
uct life.  These magnets can also be very stable 
in harsh environmental situations when properly 
designed.

Magnetic technology based sensors include 
Reed Sensors, Hall Sensors (and their deriva-
tives) , Wiegand Sensors and some would even 
include current transformers sometimes used 
in analog sensor applications.  Some Hall Sen-
sors are also used in analog applications.  The 
vast majority of magnetically based sensors use 
Reed Sensors or Hall Sensors, with general 
typical attributes for both shown below.

Specifications Reed Sensor
Hall Sensor & 
Derivatives
(GMR & TMR)

Hermetically Sealed Yes No

Power Switching Capability Logic Level to120W Logic Level (milliwatts)

Logic Level Switching (cycles) >1x10^9 >1x10^9

Magnetic Sensitivity (to External Field) >5 Gauss >10 Gauss

Sensing Distance (Practical) Up to 40 mm Up to 20 mm

Magnetic Hysteresis Adjust to design needs Fixed, usually about 75%

Detection Circuit Required No Yes

Sensitive to EDI (ESD) No Yes

External Power Required No Yes

Output Dielectric <200 V (typ.) >10 V (typ.)

Closed Output “On resistance” <0.1 Ohm >200 Ohm

Switching Voltage 0-10 KV Requires external switch

Switching Current 0-2 Amp Requires external switch
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Both Hall Sensors and Reed Sensors play a 
major role in the magnetic sensor marketplace.  
Hall sensors are somewhat smaller solid state 
devices that always require external power and 
have the disadvantage of requiring external EDI 
protection as well as external switches and/or 
drivers to allow switching any appreciable elec-
trical load. They do not in themselves have the 
ability to withstand external electrical surges.

Reed Sensors are usually somewhat larger 
compared to Hall Sensors but have a substan-
tial amount of built in power switching capability, 
typically having the ability to switch 10 VA. Ver-
sions of Reed Sensors have the ability to switch 
over 100 VA directly. They also have substantial 
ability to withstand electrical surges.

When applying these sensors in a specific ap-
plication one must understand how the sensor 
sees the magnetic flux generated by the perma-
nent magnet.  Hall Sensors, to operate efficient-
ly, must see the lines of magnetic flux generated 
by the permanent magnet perpendicular to a 
very small sensing area on the surface of the 
Hall sensor.

Reed Sensors on the other hand have built in 
flux concentrators as the external and internal 
parts of the Reed Sensor leads are manu-
factured from NiFe wire and act as antennas, 
searching for the flux generated by the perma-

nent magnet.  In addition these external switch 
leads can be formed for fit in the end application 
in a manner that allows them to “grab” more of 
this magnetic flux, similar to how a keeper func-
tions on a permanent magnet.

Because Hall sensors come in somewhat 
smaller packages they can be easier to place 
mechanically. On the other hand Hall sensors 
are usually somewhat less magnetically sensi-
tive when compared to Reed sensors. With a 
substantial amount of its lead material in place 
in the application, Reed sensors, because they 
have NiFe blades that look for magnetic flux can 
sometimes be placed mechanically in a magnet-
ic circuit to take full advantage of this feature.

 

Figure 1. 3D Mapping Analysis of MK24 Reed Sensor.

Figure 2. Parallel Mapping Analysis of MK24 Reed Sen-
sor showing Pull-In (Blue) and Drop-Out (Red), defining 
the shape of the actuation lobes.  
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Applying magnetic sensors to get the most from 
the sensor in real world applications is some-
what of an art.  To assist in this effort some 
manufacturers have application design groups 
that can provide detail design assistance even 
for very complex magnetic circuits containing 
magnetic variables that are a part of electrical 
and mechanical systems where these sensors 
are intended to be used.

One of the more important technical services 
some manufacturers offer is magnetic circuit 
modeling and mapping. These systems allow 
one some guidance in an effort to properly place 
the various magnetic components mechanically 

in the end device. 

Another tool appropriate in these magnetic 
sensor system designs is the use of a DOE 
(Design of Experiment) to allow looking at the 
total magnetic circuit in an analytical way.  This 
process allows one to take into account all the 
important magnetic and mechanical system 
variables, looking at the effect each has on the 
proper operation of the sensor system. 

Give us a hello@standexelectronics.com today 
to discover how we can partner to deliver smart 
solutions for your project! 
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and a comprehensive array of fluid level, proximity, mo-
tion, water flow, HVAC condensate, hydraulic pressure dif-
ferential, capacitive, conductive and inductive sensors.

We offer engineered product solutions for a broad spec-
trum of product applications in the automotive, med-
ical, test and measurement, military and aerospace, 
as well as appliance and general industrial markets.

Standex-Meder Electronics has a commitment to absolute 
customer satisfaction and customer-driven innovation, 
with a global organization that offers sales support, engi-
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China, Mexico, the United Kingdom, and Canada.
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