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Maximizing Robust 
Window Open Detection 
Systems with Micropower 
Hall-Effect Switches
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Let’s explore the intricacies of designing a robust and effective window open detection solution for security systems.  
A solid understanding of the underlying technology is paramount.  
 

This technical paper offers a deep dive into Allegro 

MicroSystems’ APS11753 Hall-effect switch, exploring its 

complexities and providing design engineers with the insights 

needed to create optimized window open detection solutions. 

We’ll go beyond the basics, exploring the principles of the 

Hall-effect, examining the internal architecture of a magnetic 

switch and discussing advanced design techniques for 

enhanced performance.

Before delving into the specifics of the APS11753, let’s revisit 

the Hall effect. Essentially, when a current-carrying conductor 

is subjected to a magnetic field perpendicular to the current 

flow, a voltage difference (the Hall voltage) develops across the 

conductor. This voltage is proportional to the magnetic field 

strength and Hall-effect sensors utilize this principle to detect 

and measure magnetic fields. The APS11753 integrates a Hall-

effect element, signal conditioning circuitry and output stage 

into a single chip that provides a digital output based on the 

presence or absence of a magnetic field. 

Hall-effect effect element integrated into a monolithic IC

https://www.allegromicro.com/en/products/sense/switches-and-latches/micropower-switches-latches/aps11753
https://www.allegromicro.com/en/insights-and-innovations/technical-documents/hall-effect-sensor-ic-publications/allegro-hall-effect-sensor-ics
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The APS11753 is more than a simple Hall-
effect sensor; it is a highly integrated 
device designed for robust performance 
with low power consumption.  

Chopper stabilization circuitry is used to minimize offset drift 

and enhance temperature stability. This technique modulates 

the Hall voltage signal to a higher frequency, allowing for the 

filtering of low-frequency noise and offset errors. A low pass 

filter at the output further suppresses noise to ensure a clean 

signal is delivered. The output stage is designed for low power 

consumption but is still capable of driving a range of loads. 

The output of APS11753 changes state when the magnetic 

field exceeds its operating point threshold (BOP) and returns 

to its original state when the field falls below the release point 

threshold (BRP). The APS11753 platform can be configured for 

omnipolar, unipolar north or unipolar south operation with a 

standard or inverted output. 

APS11753 Hall-effect switch functional block diagram

APS11753 omnipolar standard output configuration

https://www.allegromicro.com/en/insights-and-innovations/technical-documents/hall-effect-sensor-ic-publications/digital-position-sensor-ics-continuous-time-to-chopper-stabilized
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Window and Door Open/Close Sensor Design

 
In a window open detection application, the interaction between the sensor and the 
magnet is critical.   

The magnet is typically placed on the moving part of the door 

or window, while the Hall sensor is placed in the door frame 

or windowsill, or vice versa. Magnetic field modeling software 

or experimental measurements can be used to determine the 

optimal magnet size, strength and placement to guarantee 

reliable detection for a particular window or door design. The 

BOP and BRP parameters define the magnetic field thresholds 

that trigger the switch’s output, so the design and placement of 

the magnet needs to ensure that its field reliably crosses these 

thresholds when the window is opened or closed. Consideration 

must also be given to the window frame material, as ferrous 

materials can distort the magnetic field. 

For battery-powered applications, minimizing power 

consumption is paramount. The APS11753 excels here, 

offering ultra-low continuous current consumption (sub 5 

µA) by employing both active and sleep modes. System level 

interrupts, controlled by the system MCU, can further reduce 

the continuous power consumption of the sensor module. While 

these Hall switches are designed for robustness, additional 

signal conditioning can enhance noise immunity and signal 

integrity. A bypass capacitor near the supply pin will help 

with power supply stabilization and high-frequency noise 

filtering. Shielding the sensor and its wiring can further reduce 

susceptibility to electromagnetic interference.

For enhanced security and performance, multiple sensors can 

be used on a single window or door for improved reliability 

and to reduce the occurrence of false alarms. The APS11753 

micropower Hall sensor integrates seamlessly into a security 

system’s wireless IoT modules for communicating window status 

to the central monitoring system via Zigbee, Wi-Fi, cellular or 

other suitable communication protocol. 

By understanding these technical details and design 

considerations, engineers can effectively implement Allegro’s 

APS11753 for robust and intelligent window open detection. 

These sensors, with their ultra-low power consumption, 

sensitivity, and robust performance, empower the creation of 

next-generation security systems.

For more detailed information and application examples on 

Micropower switch and latch products, explore  

allegromicro.com

APS11753 Micropower operation

Wireless window open detect with Hall switch and magnet

https://www.allegromicro.com/en/products/sense/switches-and-latches/micropower-switches-latches/aps11753
https://www.allegromicro.com/en/programs/applications/micropower-switch-and-latch

