Subsystem Design
Scanning Comparator
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1 Description

This subsystem demonstrates how to represent multiple comparators with a single integrated comparator and
software in an MSPMO microcontroller. The process allows the designer to maximize the comparator function
and utilize more theoretical comparators than are physically on the device. This example specifically cycles
through three different comparator configurations and input pins while setting three output pins with the results
as shown in Figure 1-1.
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Figure 1-1. Theoretical Function of Scanning Comparator Subsystem
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Utilizing the customizable 10 MUXing for the MSPMO comparator, this example enables multiple signal inputs
for the same comparator. The three signal inputs for this example are on the COMP_INO+, COMP_INO-, and
COMP_IN1- pins as shown in Figure 1-2.
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Figure 1-2. Comparator Input and Output MUXes

2 Required Peripherals

Table 2-1 describes the required integrated COMP and GPIOs.

Table 2-1. Required Peripherals

Peripheral Used

Notes

Copyright © 2025 Texas Instruments Incorporated

Comparator Called COMP_INST in code (Includes 8-bit reference DAC)
GPIO The three GPIOs are referred to as pins A, B, and C.
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3 Design Steps

1. Determine multiple configurations for the comparator including operating mode, channel inputs, and voltage
reference based on design requirements.

Generate comparator configuration code utilizing SysConfig.

Configure the required GPIOs in SysConfig.

Create separate functions for each comparator configuration from Steps 1-2.

Write application code to call each configuration setting, delay for settling time, and assign the result to the
corresponding 10 pin. See Figure 5-1 for an overview of the software.

abwbd

4 Design Considerations

1. Settling time: After updating the configuration of the comparator, the application code requires a delay to
allow for the enable time, DAC settling time, and propagation delay before reading the result. When setting
the delay in the application code, refer to the comparator specifications section of the respective MSPMO
data sheet.

2. Operating mode: The comparator has both a high-speed and a low-power mode. The high-speed mode
consumes more current, but decreases the time between comparator readings. The low-power mode
requires longer delays between readings, but decreases the current consumption of the device. For
reference, this example use the high-speed mode.

3. Response time: As the subsystem cycles through multiple comparator configurations, this process increases
the maximum comparator response time. The maximum response time is a factor of the settling time delay
multiplied by the number of emulated comparator configurations. Standard response time = x; Emulated
response time = delay x emulated comparator (45us)

SLAAEOG6A — SEPTEMBER 2024 — REVISED AUGUST 2025 Scanning Comparator 3
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAEO6
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAEO6A&partnum=MSPM0G3507,

Software Flow Chart

13 TEXAS
INSTRUMENTS

www.ti.com

5 Software Flow Chart
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Figure 5-1. Application Software Flow Chart
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6 Application Code

The application code cycles through three different comparator configurations by calling the three functions:
update_comp_configA(), update_comp_configB(), and update_comp_configC(). Each time after reconfiguring
the comparator, the application code delays 15us for the propagation and settling delay before reading the
comparator output and setting the respective GPIO.

Figure 6-1. Scanning Comparator Main.C
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7 Results

Figure 7-1 shows the results of the scanning comparator subsystem example. Emulated comparators A, B, and
C had reference voltages set to 0.5V, 1.0V, and 1.5V, respectively. The same input signal was measured on each
of the three emulated comparators.

Figure 7-1. Results

The scope reading demonstrates that one physical comparator was able to mimic three comparators running
at the same time. This example code can be edited to fit different comparator numbers and configurations by
changing the functions within comp_hal.c.

8 Additional Resources

* Texas Instruments, Download the MSPMO SDK
» Texas Instruments, Learn more about SysConfig
» Texas Instruments, MSPMOL LaunchPad™

» Texas Instruments, MSPMOG LaunchPad™

» Texas Instruments, MSPMO Academy

9 E2E

See TI's E2E™ support forums to view discussions and post new threads to get technical support for utilizing
MSPMO devices in designs.

10 Revision History

NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (September 2024) to Revision A (August 2025) Page
* Removed compatible deVIiCES SECHON.......ccciii i e e e e e e e e e e et a e e e e e e aaas 3
Trademarks

LaunchPad™ and E2E™ are trademarks of Texas Instruments.
All trademarks are the property of their respective owners.
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