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Power-supply voltages in telecom, industrial and avionics applications can vary for many reasons, such as line
and load transients; power outages; or a low battery. Voltage detectors and supervisors/reset integrated circuits
(ICs) provide an early indication of supply-voltage deviations related to these issues to help protect the system.

Although voltage detectors and supervisors/reset ICs have the same functionality, they are used in different
types of systems. A voltage detector monitors a voltage (like a battery voltage) and indicates to users that the
voltage is low. Voltage detectors usually don’t have a delay, but they do have built-in hysteresis to prevent false
triggers if the voltage is hovering around the threshold voltage.

A supervisor/reset IC monitors a supply voltage and resets or turns off another device like a microprocessor if
the supply voltage is low. These devices usually have a programmable output delay to prevent the system from
returning from reset before the supply voltage is stable.

Voltage detectors and supervisors/reset ICs have different features and parameters, making it tough to choose

the right one for a given application. The key to choosing a voltage supervisor is to know the features you need
and then select one based on your desired size, package type and price. In the first installment of this two-part

series, | will discuss the simplest voltage detectors and some different output options. In the second installment,
I'll cover advanced monitoring and various features in voltage detectors and supervisors.

The Simplest Way to Monitor Voltage

For some applications, you may only want a basic, small and easy-to-implement voltage detector or supervisor/
reset IC. These devices provide a low output voltage or reset signal when the supply voltage drops below the
factory-programmed reset threshold. The output signal remains active for a fixed time after the supply voltage
rises above that threshold. The available threshold options vary by part. Typical values include 2.63V, 2.93V,
3.0V, 3.08V, 4.38V and 4.63V. Accuracy also varies; while usually around 3%, it can be as precise as 0.75%
overtemperature for some devices.

Basic voltage detectors or reset ICs don’t require any external components (except for maybe a pull-up resistor
at the output) and are available in small, three-pin packages. Figure 1 shows an example of a simple voltage
supervisor, the TI LM809.
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Figure 1. LM809 Typical Application Circuit
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When the supply voltage at V¢ drops below the LM809’s reset threshold, the reset pin drops low and triggers
the microprocessor to reset.

Output Type: Active Low vs. Active High, Push-pull vs. Open Drain

Active low and active high refer to a reset type. Active-low reset starts high; when the supply voltage drops
below the voltage reset threshold, the reset pin goes low. Active-high reset is the exact opposite. The reset starts

low, and when the supply voltage drops below the voltage reset threshold, the reset pin goes high. See the
application curve in Figure 2.
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Figure 2. Active Low (LM809) vs. Active High (LM810)

Push-pull and open drain refer to an output type. Push-pull uses two transistors at the output, with the top
transistor turning on to set the output high and the bottom transistor turning on to set the output low. Open
drain uses one transistor to set the output low and a pull-up resistor instead of a top transistor to set the output
high. The advantage of push-pull is speed and lower power consumption. Open-drain outputs, however, can be

wired together to create an OR/AND logic output configuration. Figure 3 illustrates both open-drain and push-pull
outputs.
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Figure 3. Output Types

Now that I've covered the basics of voltage detectors and supervisors/reset ICs, see part 2 to learn about the
various features and more complex ways to monitor voltage.

Selecting Voltage Detectors, Supervisors, and Reset ICs for System Safety: SSZTAR7 — OCTOBER 2016

Part 1 Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://e2e.ti.com/blogs_/b/powerhouse/archive/2016/10/21/selecting-voltage-detectors-supervisors-and-reset-ics-for-system-safety-part-2
https://www.ti.com
https://www.ti.com/lit/pdf/SSZTAR7
https://www.ti.com/feedbackform/techdocfeedback?litnum=SSZTAR7&partnum=DRV10983

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
https://www.ti.com

