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Agenda

• TI’s ARM Cortex-M0+ MCU portfolio overview

• MSPM0 MCU software development kit overview

• MSPM0 MCU subsystem examples and demonstration

• Getting started with MSPM0 MCU subsystems page



MSPM0 MCUs | Reducing your system cost
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Cost optimization Smallest packages Advanced analog integration

Best cost structure for microcontrollers 

with mix of digital, analog & memory 

Leverage the cost benefit of packages

that are used by high volume analog

Save components, board space and simplify supply chain

with integrated advanced analog

Devices optimized for broad range of industrial and automotive applications
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Performance

MSP microcontrollers

M0C110x 
24MHz CPU, up to 16KB flash

12-bit SAR ADC

8-20pins

M0L110x 
32MHz CPU, up to 64KB flash

12-bit SAR ADC

16-32pins

M0L13xx 
32MHz CPU, up to 16KB flash

12-bit SAR ADC, COMP, OPA

16-32pins

M0L122x 
32MHz CPU, up to 256KB flash

12-bit SAR ADC, COMP, VBAT

24-80pins

M0L222x 
32MHz CPU, up to 256KB flash

12-bit SAR ADC, COMP, VBAT, LCD

24-80pins

M0G110x / M0G310x 
80MHz CPU, up to 128KB flash

2x 12-bit ADC, OPA

CAN-FD options

24-64pins

M0G150x / M0350x 
80MHz CPU, up to 128KB flash

2x 12-bit ADC, DAC,COMP, OPA

CAN-FD options

24-64pins

MSPM0C

• Cost leadership

• TI’s smallest MCU packages

MSPM0L

• Low power optimization

• 71uA/MHz in run mode

• 1uA with retention in standby

MSPM0G

• High compute

• Hardware accelerators

• Dual 12-bit ADCs



MSPM0C1103/4 Family Overview
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Key features and benefits

• Industry’s lowest cost ARM Cortex-M0+ MCU featuring in-system programmable 

flash, delivering a standard MCU development experience OTP prices

• Choose from 6 of the industry’s smallest MCU packages

• Smallest 8-ball WCSP (YCJ8) with 0.86 x 1.6 mm total size & 0.35mm pitch

• Smallest no-lead 8-pin (WSON) with 2.0 x 2.0 mm total size & 0.5mm pitch

• Smallest leaded 8-pin (SOT) with 2.8 x 2.9 mm total size & 0.65mm pitch

• Three flexible timers (1 advanced with complementary outputs and dead-band, 1 

general purpose, and 1 interval) for PWM generation, capture/trigger, and wakeup

• 12-bit 1.5Msps or 10-bit 1.7Msps, 10-ch ADC for signal, supply, and temp monitoring

• 1-ch DMA controller for boosting ADC throughput

• Up to 125C temperature grade for industrial and automotive applications

• Up to 18 GPIOs in 20-pin packages and 6 GPIOs in 8-pin packages

• Direct pin-to-pin replacement for STM8S003 TSSOP-20 footprint

• Port existing code easily according to the migration tool from STM8 to MSPM0C

In production

8-bit replacement 24 MHz C-series MCUs up to 16kB flash and 20 pins

Key features and benefits

Get a cost reduction faster

Variants:

MSPM0C1103 8 kB flash 1 kB SRAM 8-20 pins

MSPM0C1104 16 kB flash 1 kB SRAM 8-20 pins

MSPS003F3 8 kB flash 1 kB SRAM 20 pins

MSPS003F4 16 kB flash 1 kB SRAM 20 pins

, WCSP-8

https://www.ti.com/tool/STM8S-TO-MSPS-MIGRATION-TOOL


MSPM0L13xx/110x Family overview
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Key features and benefits

• Cost optimized 32MHz Arm Cortex-M0+ CPU (71µA/MHz), flexible 3-ch DMA controller

• Excellent high temperature standby current (1µA at 25 ºC/TYP, 6µA at 85 ºC/MAX)

• Up to 8 PWM outputs via 4 general purpose timers, operational in standby mode

• Protocol support for LIN, IrDA, DALI, Manchester, smart card, SMBus, PMBus, FM+

• 12-bit, 1.68-Msps, 10-ch ADC with 11.2 ENOB, averaging, window comparator, FIFO

• High-speed (32ns) / low-power (0.7µA) comparator with 8-bit reference DAC

• Two zero-drift chopper stabilized 6MHz op-amps with 32x PGA & near-zero Vos enable 

removal of discrete amplifiers on the PCB, or buffering of 8-bit DAC voltage

• Available low Ib (<10pA) to support transimpedance amplifier configurations

• 1.2% accurate 4/32MHz on-chip oscillator from -40 to 85 ºC enables crystal-less UART

• 3% accurate 32kHz on-chip LF oscillator enables accurate wake-up timing

• Two 5V-tolerant open drain IO for simplifying interfacing to mixed-voltage systems

• Wide VDD range of 1.62-3.6V supporting 1.8V and 3.3V supplies with ±10% tolerance 

• Six package options (3 leaded, 3 no-lead) for optimizing size, cost, and pin count

• Industry’s smallest 0.5mm pitch leaded packages for smaller PCB designs

Easy to use 32 MHz L-series MCUs up to 64kB flash and 32 pins

Key features and benefits

Variants:

MSPM0L130x 8-64 kB flash 2-4 kB SRAM 16-32 pins ADC, CMP, 2x op-amps

MSPM0L134x 8-64 kB flash 2-4 kB SRAM 20-28 pins ADC, CMP, 2x TIA op-amps

MSPM0L110x 32-64 kB flash 4 kB SRAM 16-32 pins ADC

Reduce your system cost and size

In production



MSPM0Lx22x Family overview

7

• Cost optimized 32MHz Arm Cortex-M0+ CPU with flexible 7-ch DMA controller

• Low power 8x51 / 4x55 segmented LCD controller with charge pump & flexible biasing/muxing

• Robust backup power island with independent RTC, WDT, 32-byte memory, tamper IO

• Excellent high temperature standby current (1.7µA at 25 ºC/TYP, 7µA at 85 ºC/MAX)

• Dual-bank main flash with W^X bank address swap for in-system firmware updates (with ECC)

• Security enablers for IoT (PSA-L1), including secure startup firewalls and IP protection

• Powerful AES 128/256 accelerator with GCM/CCM, local key store, and TRNG

• 12-bit, 1.68-Msps, 26-ch ADC with 11.2 ENOB, averaging, window comparator, FIFO

• ISO26262 ASIL-B functional safety, ASPICE-L3 ROM

• High-speed (32ns) / low-power (1.5µA) comparator with 8-bit reference DAC

• 5 UARTs (2 w/ LIN) all supporting standby mode (32kHz or edge wake), 2 SPI, 3 I2C

• Fully independent watchdog

• Support for supercapacitor operation with supercapacitor charging

• 1.2% accurate 4/32MHz on-chip oscillator from -40 to 85 ºC enables crystal-less UART

• Wide VDD range of 1.62-3.6V supporting 1.8V and 3.3V supplies with ±10% tolerance 

• 0.5mm and 0.4mm pitch options (for 80-pin LQFP)

32 MHz L-series MCUs up to 256kB flash, 80 pins, VBAT, LCD

Reduce your system cost and size

Variants:

MSPM0L222x 128-256 kB flash 32 kB SRAM 48-80 pins ADC, CMP, LCD, VBAT

MSPM0L122x 128-256 kB flash 32 kB SRAM 24-80 pins ADC, CMP, VBAT

Key features and benefits

Sampling now



MSPM0Gx50/Gx10x Family overview
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• Cost optimized 80MHz Arm Cortex-M0+ CPU (96µA/MHz), with math accelerator

• Flexible communications: CAN-FD controller, 4 UARTs (1 w/ LIN), 2 SPI, 2 I2C

• Two simultaneous sampling 12-bit, 4-Msps ADCs (with 11.2 ENOB, averaging  to 14-bit / 

250ksps, window comparator, and FIFO), 17 total external channels for industry-leading 

precision in energy monitoring and real-time control applications

• 3x high-speed (32ns) / low-power (1µA) comparators with 8-bit reference DACs for 1-shunt to 

3-shunt monitoring in control applications or low power monitoring of multiple signals

• 12-bit 1Msps DAC with output buffer for waveform generation or biasing

• Advanced control timers with complementary outputs, dead-band, cycle-by-cycle limiting, 

quadrature/hall sensing, and synchronization for real-time control applications

• ECC-protected flash with SRAM parity and dual WWDT for robust operation

• Two zero-drift chopper stabilized 6MHz op-amps with 32x PGA & near-zero Vos enable 

removal of discrete amplifiers on the PCB, or buffering of 8-bit DAC voltages

• 1.2% accurate 4/32MHz on-chip oscillator from -40 to 85 ºC enables crystal-less UART

• Two 5V-tolerant open drain IO for simplifying interfacing to mixed-voltage systems

• Nine package options (4 leaded, 3 no-lead, 1 BGA/1 WCSP) for optimizing size and cost

• Industry’s smallest 0.5mm pitch leaded packages with CAN-FD for smaller PCB designs

Powerful 80 MHz G-series MCUs up to 128kB flash and 64 pins

Reduce your system cost and size

Variants:

MSPM0G350x 32-128 kB flash 16-32 kB SRAM 28-64 pins ADC, CMP, DAC, OPA, AES/TRNG, MATHACL, CAN-FD

MSPM0G310x 32-128 kB flash 16-32 kB SRAM 20-64 pins ADC, AES/TRNG, CAN-FD

MSPM0G150x 32-128 kB flash 16-32 kB SRAM 28-64 pins ADC, CMP, DAC, OPA, AES/TRNG, MATHACL

MSPM0G110x 32-128 kB flash 16-32 kB SRAM 28-64 pins ADC

Key features and benefits

In production



MSPM0 SDK | All the SW you need in one place 



What are subsystems?
Building blocks for common MCU design challenges
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Functional 

Block 

Diagrams

Software Flow 

Chart

Design 

Considerations

Application 

Code 

Examples

Future 

Enhancements

Faster development time | Save on software resources   

Design Steps



Subsystem M0G M0L M0C

Digital mux ✓ ✓ ✓

Task scheduler ✓ ✓ ✓

Diode matrix ✓ ✓ ✓

Power sequencer ✓ ✓ ✓

LED driver with PWM ✓ ✓ ✓

FIR (digital filters) ✓

IIR (digital filters) ✓

RTC scheduler ✓ ✓ ✓

Interfacing with 5V ✓ ✓ ✓

MSPM0 MCU subsystem availability 
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Analog functionsCommunication bridgesGeneral functionality

Subsystem M0G M0L M0C

UART to I2C ✓ ✓ ✓

CAN to UART ✓

CAN to SPI ✓

CAN to I2C ✓

I2C to UART ✓ ✓ ✓

UART to SPI ✓ ✓ ✓

Subsystem M0G M0L M0C

ADC to PWM ✓ ✓ ✓

PWM DAC ✓ ✓ ✓

ADC with DMA ping pong ✓ ✓

ADC with SPI interface ✓ ✓ ✓

ADC with I2C interface ✓ ✓ ✓

ADC with UART ✓ ✓ ✓

Data sensor aggregator ✓ ✓ ✓

PGA ✓ ✓

Transimpedance amplifier ✓ ✓
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LED Drivers with PWM
Using MSPM0 to drive LEDs

Functions

• Drive LEDs on M0 devices using 

PWMs

• Control rate of dimming using general 

purpose timer 

Advantages

• Four general purpose timers with two 

capture compare registers each → 8 

total PWM channels to drive LEDs 

(drive multiple LEDs with one timer)

• Can drive up to 20 mA on both M0G 

and M0L devices

• Pipelined compare feature that allows 

you to hold the update timer counter 

values until a certain event

• 5V tolerant open-drain IOs

• HD IOs available on M0G device

Learn more

• SDK

• G_pwm_led_driver

• L_pwm_led_driver

• Devices

• MSPM0G

• MSPM0L

• MSPM0C

MSPM0

PWM

10% duty cycle

90% duty cycle

(dimmer)

(brighter)

https://dev.ti.com/tirex/explore/node?node=A__ALIrT9aM9GRXhgD1BjgqMQ__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AI0wQo7eQmua95RSQx.JuQ__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com/product/MSPM0G3507
https://www.ti.com/product/MSPM0L1306
https://www.ti.com/product/MSPM0C1104
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UART-to-I2C Bridge
Using low cost MSPM0 

Functions

• Write UART input data to target 

device via I2C communication

• Read data from I2C target device 

to controller and output on UART

Advantages

• Support for both UART and I2C on 

one device

• Easily convert between UART to 

I2C protocols

• Send packet of UART data to 

multiple peripheral devices via I2C

• Allow hardware devices that only 

support UART to access I2C 

protocol for data transmission and 

exchange

Key questions

• Do you need to communicate UART 

data to multiple peripheral devices or 

read from multiple peripheral devices 

and output via UART?

• Does your system only support UART?

Learn more

• M0 MySecure repository

• Request access to mysecure

• Devices

• MSPM0G

• MSPM0L

MSPM0I²C target 

device

SCL

SDA UART TX

UART RX

UART device

TX

RXSDA

SCL

https://www.ti.com/securesoftware/docs/securesoftware
https://www.ti.com/licreg/docs/swlicexportcontrol.tsp?form_id=329848&prod_no=MSP-MSPM0-SDK&ref_url=epd_msp_msp


14

Low cost ADC to SPI, I2C, UART
Using low cost MSPM0 

Functions

• Samples analog signals with ADC

• Sends ADC result through desired 

communication interface (SPI, I2C, 

UART)

Advantages

• Reduce size of your PCB by using 

the MSPM0’s internal ADC and 

send through SPI, I2C and/or 

UART.

• Can pre-process the ADC data 

before sending to another device.

• Can send through any included 

communication interface for 

flexibility

Key questions

• Does your system need an analog 

signal read?

• Does your system require SPI, I2C, or 

UART communication?

• Do you have limited PCB space?

Learn more

• SDK

• G_adc_to_uart

• G_adc_to_i2c_target

• G_adc_to_spi_peripheral

• L_adc_to_uart

• L_adc_to_i2c_target

• L_adc_to_spi_peripheral

• Devices

• MSPM0G

• MSPM0L

• MSPM0C

MSPM0

ADC

UART

SPI

I2C

https://dev.ti.com/tirex/explore/node?node=A__AIZfuGnu.4XLECZTSA9ghg__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AM7NMVjhBILXyI3Sdi7ZYA__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AGBkDO94PVJBEtn4coh.eQ__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AN8s2X7l.uhFiqBPqnKeXA__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__ANJl-yUmsHEK3TFwj8KN6g__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AEofXF1K-mWOa96lKIJbYw__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com/product/MSPM0G3507
https://www.ti.com/product/MSPM0L1306
https://www.ti.com/product/MSPM0C1104
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Dynamic Programmable Gain Amplifier
Using low cost MSPM0 

Functions

• Automatically adjust signal gain to 

keep output at defined voltage 

ranges

• Optionally output signal or sample 

with ADC

Advantages

• OPA Gain adjusts without signal 

interruption

• Increases signal acquisition 

dynamic range

• Reduce hardware components and 

board space

• Shutdown Amp capability to save 

power

Key questions

• Do you need to a high dynamic range of 

signal acquisition?

• Does your system have multiple gain 

stages for the same signal for different 

situations?

• Do you need Shutdown Amp capabilities?

Learn more

• SDK

• L_programmable_gain_amplifier_1

• L_programmable_gain_amplifier_2

• Devices

• MSPM0G

• MSPM0L

• MSPM0C

MSPM0

PGA

OPA

ADC
Window 

Comparator

https://dev.ti.com/tirex/explore/node?node=A__ALlMA6ELpu6nNEbbUXKEUQ__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AF9TubkVSIQWfPO0wzzSdw__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com/product/MSPM0G3507
https://www.ti.com/product/MSPM0L1306
https://www.ti.com/product/MSPM0C1104


Getting started 
Arm Cortex –M0+ MCU subsystems page

MSPM0 SDK
https://www.ti.com/tool/MSPM0-SDK

MSPM0C Launchpad
https://www.ti.com/tool/LP-MSPM0C1104

MSPM0L Launchpad
https://www.ti.com/tool/LP-MSPM0L1306

MSPM0G Launchpad
https://www.ti.com/tool/LP-MSPM0G3507

https://www.ti.com/design-development/arm-cortex-m0-mcus-subsystems.html
https://www.ti.com/tool/MSPM0-SDK
https://www.ti.com/tool/LP-MSPM0C1104
https://www.ti.com/tool/LP-MSPM0L1306
https://www.ti.com/tool/LP-MSPM0G3507
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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 TI 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. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI 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 TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE
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