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Introduction

In recent years, the global coffee machine market has shown strong growth, with a surge in consumer demand 
for high-quality coffee and the popularization of coffee culture in home settings. Coffee machine products are 
becoming increasingly diversified, with drip and capsule coffee machines being the most common in home 
settings. Drip coffee machines are marketed for simplicity and low power consumption, targeting everyday home 
use. Capsule coffee machines are favored by urban white-collar workers for the convenience of one-button 
brewing and intelligent capsule recognition features.

As the brain of the coffee machine, the importance of MCUs is becoming more pronounced. This application 
brief introduces how to use the Arm® Cortex®-M0+ microcontroller (MCU) MSPM0 product series to design 
control modules for drip and capsule coffee machines.

Figure 1. Coffee Machine

Why Consider Using MSPM0 in Coffee Machine Applications?

The MSPM0 MCU from TI features an Arm® 32-bit Cortex-M0+ core, with a maximum CPU speed of 24MHz, 
32MHz, or 80MHz. The products spans flash memory sizes from 8KB to 512KB and offers a rich and scalable 
set of integrated analog peripherals. MSPM0 provides extensive digital, analog, and interface integration to 
deliver high-performance and reliable options for the control modules of coffee machines offering various 
package sizes at low cost, simple to use standardized software, high-performance low-power peripherals, and 
comprehensive pin-to-pin scalability.
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MSPM0
(24/32/80 MHz M0+ CPU)

Sensing
· 12-16bit SAR ADCs

· 24-bit SD ADCs

· “Zero Drift” op-amps

· 12-bit DAC 

· High speed comparators

· Capacitive touch

Low power

· 71uA / MHz active current

· < 1.5uA Standby 

· < 50 nA Sleep with IO wakeup

· Industry leading wakeup time

Compute
Communication

· Up to 80MHz CPU

· Hardware Math accelerator

· I2C (FM+), UART, SPI

· LCD, CAN-FD & LIN controllers

Control

· Dual 12-bit 4Msps ADCs

· Advanced Timers 

· Multiple high speed comparators

· Hardware math accelerator

· 12-bit, 1 Msps DAC

Figure 2. MSPM0 Overview

MSPM0 in Drip Coffee Machines

A drip coffee machine is a common household coffee brewing device that drips water from the hot tub into 
the filter with ground coffee and eventually into the coffee maker underneath the device. The core features are 
simple to operate, one-click start, no complex setup, low cost, and a simple design structure.

In this type of coffee machine, the main features of the main MCU require:

• Simple functions, and there is not much requirement for MCU memory.
• To use a multichannel ADC for the acquisition of analog signals such as temperature sensors and flow 

sensors.
• To use GPIO for key control, LED light control, and so on.
• Low cost, low standby power requirements for certain categories such as portable drip coffee machines.
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Figure 3. Typical Application of MSPM0 in a Drip Coffee Machine

Therefore, the MSPM0C110x family is preferred for hosting such drip coffee machines with the following features 
and benefits:

• Low Power Consumption: Power performance in both operational and standby modes.
• Low Cost: Low cost Arm Cortex-M0+ MCU with in-system programmable flash memory, Flash is available 

from 8kB to 64kB.
• Integrated Analog: 12-bit ADC with up to 1.6Msps sampling rate and up to 27 channels.
• GPIO: Up to 45 GPIOs in a 48-pin package.
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MSPM0 in Capsule Coffee Machines

The capsule machine is a smart device that makes coffee quickly with pre-packaged coffee capsules. The 
features and benefits are simple to operate, simple to clean and are available with standardized flavors. In this 
type of coffee machine, the main features of the main MCU require:

• A multichannel ADC for the acquisition of analog signals such as temperature sensors, flow sensors, and so 
on.

• The I2C/SPI/UART interface to connect with the HMI module.
• GPIO connection capsule module, heating module, water pump module, and so on to make controls such as 

key controls and LEDs.
• Low power consumption.
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Figure 4. Typical Application of MSPM0 in a Capsule Coffee Machine

Therefore, the MSPM0L110x family is preferred for hosting such drip coffee machines with the following features 
and benefits:

• Low Power Consumption: Excellent power consumption performance in both run and standby modes, with 
current as low as 71µA/MHz in run mode. Current can be as low as 1µA in standby mode.

• Integrated Analog: 12-bit ADC with up to 1.68MSPS sample rate and 10 channels.
• Sufficient Interfaces: SPI, I2C, UART for simple connection of the various modules of the coffee machine.
• GPIO: Up to 28 GPIOs in a 32-pin package.

Summary

This application brief describes how to design control modules for drip coffee machines and capsule coffee 
machines using Arm® Cortex® -M0+ microcontrollers MSPM0 series. By explaining the special requirements 
of the main MCU for different types of coffee machines, this deepens the understanding of the coffee machine 
system for the user, and facilitates the selection of the main MCU.

Start Using MSPM0 MCU

Select a low-cost MSPM0 LaunchPad™ development kit today to begin evaluating the device for the coffee 
machine control module. MSP Academy provides simple MSPM0 code samples and interactive online training. 
Use the following links for related resources.

• MSPM0 Overview Page
• MSPM0 Software Development Kit
• MSPM0 Academy
• MSPM0C1104 LaunchPad
• MSPM0C1106 LaunchPad
• MSPM0L1306 LaunchPad
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Trademarks
LaunchPad™ is a trademark of Texas Instruments.
Arm® and Cortex® are registered trademarks of Arm Limited.
All trademarks are the property of their respective owners.
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