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MSPMO microcontrollers

AUP (%)

Cost optimized

memory

Best cost structure for microcontrollers with mix of digital, analog &

Scalable

Scalable software and multiple pin-to-pin families to address ultra-low
cost & performance driven applications

Robust EVITA Light

AEC-Q100 Grade 1, FS-QM and 26262 ASIL-B options, Safe Launch,

MOL130x-Q1

MOL 222x-Q1

24-80pins

2x LIN, ASIL-B

MO0G310x-Q1

80MHz CPU, up to 128KB flash
2x 12-bit ADC, OPA

24-64pins
CAN-FD, FS-QM

MOG350x-Q1
80MHz CPU, up to 128KB flash
2x 12-bit ADC, DAC,COMP, OPA
24-64pins

CAN-FD, FS-QM

32MHz CPU, up to 256KB flash
12-bit SAR ADC, COMP, VBAT, LCD

MOL122x-Q1
32MHz CPU, up to 256KB flash
12-bit SAR ADC, COMP, VBAT
24-80pins

2x LIN, ASIL-B

32MHz CPU, up to 64KB flash
12-bit SAR ADC, COMP, OPA

16-32pins
| 1x LIN, FS-QM
MOC110x-Q1 T

24MHz CPU, up to 16KB flash
12-bit SAR ADC

8-20pins

1x LIN, FS-QM

MSPMOC

» Cost leadership

* TI's smallest MCU packages

MSPMOL
* Low power optimization
e 71uA/MHz in run mode

* 1uA with retention in standby

MSPMO0G

» High compute

» Hardware accelerators
» Dual 12-bit ADCs

»

Starting at: $0.276 | 1ku, 2mm x 2mm

Performance
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MSPMO C-Series microcontrollers
MSPMO0C1103/4 %%

CPU
ARM Cortex-M0+
24 MHz

NVIC / 1-ch Basic DMA

On-chip Memory
8, or 16 kB flash
1 kB SRAM

Data Integrity & Security
CRC accelerator (16 bit)

Programming & Debug
ARM SWD interface

Power & Clocking
POR/BOR

Internal LF 32kHz (3%)
Internal HF 24MHz (1%)

-40 to 125 C

Communication
UART w/ LIN (1)

SPI (1)

12C (1) w/ FastMode+

Precision Analog
12-bit SAR ADC (10-ch)
Internal ADC reference (1.5%)

Timers

Advanced control 16-bit 4 CC (1)
General purpose 16-bit4 CC (1)
General purpose 16-bit 2 CC (1)

Windowed watchdog

10
Up to 18 GPIO

Leaded packages: SOT-8/16, VSSOP-20, TSSOP-20
No-lead packages: WSON-8, WQFN-20

PN < 3$0.27

y .

‘ Of the industry’s smallest, easiest
o to assemble MCU package
h L SS p ges

1

______ - | 1x LIN

Local Interconnect Network

FS-QM

Functional Safety — Quality Managed

B

s_;:._ —

L/

[EEE0E
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MSPMO L-Series microcontrollers
MSPMOL2226/7/8-Q1

CPU
ARM Cortex-MO0+
32 MHz

NVIC / 7-ch DMA

On-chip Memory

128 or 256 kB flash [ECC]
Dual-bank main flash with OTA
32 kB SRAM [ECC]

Data Integrity & Security
CRC accelerator (16 and 32 bit)
AES256 (w/ key store) + TRNG

Firewalls, IP protection, WAX

Programming & Debug
ARM SWD interface

ROM UART & 12C Bootloader

Power & Clocking
POR/BOR/SVS

External LF 32kHz XTAL
External HF 4-32MHz XTAL
Internal LF 32kHz (3%)
Internal HF 4-32MHz (1%)

Communication
UART w/ LIN (2)
UART (3)

SPI (2)

12C (3) w/ FastMode+

[0}
Up to 74 GPIO
Segment LCD (8x54, 4x58)

VBAT power island

1.62-3.6V
-40t0125C
Precision Analog
12-bit SAR ADC 1.45Msps (24-ch)
Comparator w/ 8-bit DAC
Internal reference (1.5%)

Temperature sensor

Timers

Advanced control 16-bit 4 CC (1)
General purpose 32-bit 2 CC (1)
General purpose 16-bit 2 CC (1)
General purpose 16-bit 2 CC w/ QEI (1)
Low power 16-bit 2 CC (2)

Windowed watchdog (1)

VBAT island watchdog

VBAT island Real-time clock

Leaded packages: LQFP-48/64/80 | No-lead packages: VQFN-24/32/48
1S026262 ASIL-B safety and Arm PSA Level 1 security

< $0.74

starting at 1 Ku

Dual Bank

OTA Firmware Updates

2X LIN

Local Interconnect Network

ASIL-B

MSP’s first ASIL-B automotive MCU

W3 TEXAS INSTRUMENTS



Expanding use of MCUs in automotive

Battery Cooling

Seat Cooling Fan

Seat Module———

=7

A

Drive Line Comp.—§—

Fuel Pump—,“—’a

Door Handle

Door Module

Interior Lighting

g B~

Innovations

Integrated precision
sensing & control

package & scalability

Lighting

Sensing
Roof Module

Shifter &
Transmission

Control

Window Module

Side Mirror

Wiper

Starter & Generator
Brake System

Engine Cooling

Water/Oil Pump

Engine Management

HVAC Blower

HVAC Compressor plesliohts

011100
100010
001111

T
Ease of use
software

o

Industry leading Energy

efficiency

Functional safety-

quality managed Networking

development kit
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» AEC Q-100 Grade 1 qualified products * Low-cost, small form factor packages
* Integrated 12-bit ADC, OP-AMP’s, DAC’s and Comparators « Integrated CAN-FD and LIN controllers

* Scalable portfolio across memory « Integrated Op-amps / comparators | « Microcontroller with integrated CAN
+ Embedded CAN/LIN controller and package for HV charging/discharging circuits. for remote audio applications
« Communication interfaces e Small form factor * Microcontroller for AC chargers * Microcontroller for housekeeping/IO
(UART/SPI12C) + Precision Analog for smart sensing |« Motor control solutions for pumps éxpansion

« Embedded LIN+CAN controller

Lighting HEV and Power Train Infotainment & Cluster

Body Electronics

W3 TEXAS INSTRUMENTS



MSPMO platform security

Security features to match application requirements

MOC110x-Q1 MOL130x-Q1 MOG3x0x-Q1 MOLx22x-Q1
Debug security Debug security Debug security Debug security
Secure Boot, Flash & SRAM Secure Boot, Flash & SRAM Secure Boot, Flash & SRAM Secure Boot, Flash & SRAM
W/E protection W/E protection W/E protection W/E protection
Acceleration Acceleration
AES, TRNG AES, TRNG
«  Value — Security features in low-cost products _ Secure Storage
EVITA-light IP protection, firewall &
. Scalable — Security offerings to match the system AES KeyStore
hardness and performance
.« Certified — Compliance with industry standards for EVITA-light
Security ARM PSA Level 1
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MSPMOLx22x-Q
32MHz | 128-256kB flash
2 LIN, ASIL-B

MSPMOG3x0x-Q1
80MHz | 32-128kB flash
1LIN, 1 CAN-FD, FS-QM

MSPMOL 130x-Q1
32MHz | 16-64kB flash
1LIN, FS-QM

MSPMOC110x-Q1
24MHz | 8-16KB flash
1 LIN, FS-QM

MCU Solutions | Functional Safety

FS-QM ASIL-B
MOC110x-Q1 MOL130x-Q1 MOG3x0x-Q1 MOLx22x-Q1

FuSa Compliance FS-QM FS-QM FS-QM ASIL-B

FIT Analysis Planned Available Available Planned

FMEDA Planned Available Available Planned

FuSa Manual Planned Available Available Planned
Flash ECC No No Yes Yes
SRAM ECC No No No Yes
Boot Protection Yes Yes Yes Yes
POR/BOR/SWRST Yes Yes Yes Yes
Clock Monitoring Yes Yes Yes Yes
Lockable Registers Yes Yes Yes Yes
GPIO Protect Yes Yes Yes Yes
Watchdog Yes Yes Yes Yes
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Embedded software available today

MSPMO-SDK: Optimized, robust, and flexible embedded software

B &

Choose your favorite delivery format

*  Windows, macOS, and Linux support

* Make a clone of MSPMO0-SDK from GitHub
» Core contents are BSD 3-clause licensed

Operating Systems Comprehensive Examples
RTOS Schedulers Peripheral driver example projects
FreeRTOS Zephyr Light task scheduler Digestible driver examples to
demonstrate basic functionality o [ ——)
SiblareslandiSuboysiems Subsystem example projects n ﬂ (\{_}J
Data Communication Sensing Control
Connect modules together to
EEPROM emulation LIN library Battery management Brushed DC implement simple functions
Develop with TI Code Composer Studio
Safety CAN library Smoke detection Stepper Library example projects . VS-code (The|a) based environment
IEC 60730/ ISO 26262 SMBus Electricity metering Sensored trap Demos for using the libraries provided : Ecllpse-base‘? env.”’r?rf]mem | saf
in the software development kit e Tl Arm compiler with functional safety
Security PMBus Occupancy detect Sensorless FOC
. RTOS example projects
Secure boot DALI Pulse oximeter Processing
Demos for using drivers in the context
Logic OneWire Blood pressure 1Q-MATH of a real-time operating system .
. . st KEIL
Power sequencing SENT Temperature FIR/IR filters Workbench
Third Party Support Tools by ARM
Digital muxing UART to 12C bridge Analog to serial CMSIS-DSP AT ST
Develop with fully supported 3P environments
Dovice s : Solutions for LIN and CAN * |AR Embedded Workbench for ARM
U0 S el protocol stacks +  Arm Keil uVision environment
Hardware Abstraction Device Boot Features
Emulation and production
TI Drivers (high level abstraction) Boot loaders (UART, 12C, SPI, CAN) P
Programming tools from Elprotronic,
DriverLib (low level abstraction) Flexible debug security modes Segger, Lauderbach and more Texas Instruments
Third Party

TI: https://www.ti.com/tool/mspm0-sdk GitHub: https://qgithub.com/Texaslnstruments/mspm0-sdk
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https://www.ti.com/tool/mspm0-sdk
https://github.com/TexasInstruments/mspm0-sdk

MSPMO Automotive Applications

Body Electronics & Lighting | Infotainment | ADAS | HEV/EV
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Side mirror module

Hero devices
MOL 130x-Q1 | MOG350x-Q1

Requirements

»  Optimized form factor to allow mirror
assembly and fold functionality

*  High thermal efficiency to control the
heating element for defogging

*  Monitoring and protection of fold motor
and heater loads for faults

Features
*  UART with LIN support

* Integrated ADC, OPA, and 8-bit reference DAC

* |2C and SPI communication interfaces
* Integrated temperature sensor

Color code

MSPMO component -
L
I—

Analog device

User interface

\ZWM Reverse Battery [y
— Protection ’

Mirror X/Y adjustment

SPI Lighting indicators
MSPMO0-Q1 Full-bridge _
< MRISCISSIN motor driver Al el
LIN EN E— .
<+—> . High-side Mirror
transceiver EPYI9d | Sense switch heater/defogger

Electrochromic
auto-dimming mirror
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https://www.ti.com/product/MSPM0L1306-Q1
https://www.ti.com/product/MSPM0G3507-Q1

Window lifter

Hero devices
MOL 130x-Q1 | MOG350x-Q1

Requirements

» Control of powerful mechanism with
sensitive anti-pinch detection

* Low-power dissipation while driving
high-current loads

* Minimal conducted and radiated
emissions

* Integrity of position information during
brief battery supply transients

Features

* UART with LIN support

* Integrated ADC, OPA, and 8-bit
reference DAC

* 12C and SPI communication interfaces

* Integrated temperature sensor

V=AM Reverse Battery [d4ely)
> Protection >

LIN
transceiver
+
LDO

MSPMO0-Q1

Buttons
Up/Down 1
Up/Down 2

Analog device

User interface

Color code

MSPMO component -

4-half-bridge
gate driver

| Sense

BIFVENE=IE Window 1
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https://www.ti.com/product/MSPM0L1306-Q1
https://www.ti.com/product/MSPM0G3507-Q1

Trunk actuator

Hero devices
M0OG350x-Q1

Requirements

» Control of powerful mechanism with
sensitive obstacle detection

* Flexibility for motorized or manual
operation

* Low-power dissipation while driving
high-current loads

Features

e CAN-FD

* Integrated ADC, OPA, DAC, COMP

* 12C and SPI communication interfaces
 Integrated temperature sensor

V=AM Reverse Battery [d4ely)
> Protection >

Color code

MSPMO component -
G

Analog device

User interface

—> RN SIESI Trunk lifter
H-bridge

gate driver

ﬁ Ripple count
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https://www.ti.com/product/MSPM0G3507-Q1

Water p U m p Color code
MSPMO component -

Analog device -
MOG350x-0Q1 User interface E

Application information

Low voltage (24/48V) BLDC/BDC/Stepper  LIN
Control in Pumps or platform design LIN

transceiver
Why MSPMO0?

Silicon Level
*  Advanced timers supporting dead band and
complementary PWM pair outputs.
*  two independent 4-Msps 12-bit ADC modules with 11.2
ENOB for accurate current sampling.

*+ UART, SPI, I2C CAN-FD & LIN Interface
Software/Algorithm Level

—> BTN == ol WV ater Pump

. High-performance estimator enables sensorless FOC
e 1-Shunt algorithm to save BOM cost.

. Power close loop control to meet pump requirement

| Sense
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https://www.ti.com/product/MSPM0L1306-Q1

Car access & SeCurIty Color code
mMsPMO component (D
A

MOG350x-01

Application information

+ Passive Entry Passive Start
+ Door Handle module
«  Kick to open Module CAN — CC2340-Q1

transceiver
Why MSPMOQ?

+ Compact solution size to fit inside door handles

* Low power operation in active and sleep states
«  Analog Integration: Internal Comparator (3xCOMP) in CAN
CAN
G350x; Connect the sensor; transceiver MSPMO0-Q1

* 4 UART, SPI, 12C, 1 CAN-FD & LIN Interface
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https://www.ti.com/product/MSPM0L1306-Q1

H ead I I g ht Color code
MSPMO component -

User interface :

M0OG310x-Q1 | MOG350x-Q1

Application information VBUS
—>

Headlights, Taillights, Ambient lighting MSP
MSP MCU + TPS Led Driver Solution

CAN +—>
Why MSPMOQO? transceiver

Silicon Level

* Advanced timers with internal 1% oscillator to MSPMO0-Q1
supporting high accuracy PWM output.

*+ UART + DMA for LED driver communication

* CAN-FD & LIN Interface to support automotive bus

VDD

UART
LED Display

Software/Algorithm Level:
»  ASIL-B certified MCAL software support(free EB license)

» Example code supporting CAN, LIN interface
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https://www.ti.com/product/MSPM0G3107-Q1
https://www.ti.com/product/MSPM0L1306-Q1

IO expander

Hero devices
MOC110x-Q1 | MOL130x-Q1

Requirements

Control of powerful mechanism with
sensitive anti-pinch detection
Low-power dissipation while driving
high-current loads

Minimal conducted and radiated
emissions

Integrity of position information during
brief battery supply transients

Features

UART with LIN support

Integrated ADC, OPA, and 8-bit
reference DAC

I2C and SPI communication interfaces
Integrated temperature sensor

Host MCU

Data Ready
INT

12C / SPI
—>

*Number of available 1O ports is device dependent
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Test block diagram (MSPMO IO Expander w/ SPI)

PICO
POCI

MSPMO Board A
Controller

SCLK
CS

pa17 [l PA1S
WFIOZ

MSPMO Board B

Peripheral

Peripheral 101

Logic Analyzer

Peripheral 102
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MSPMO IO Expander w/ SPI Scopeshot (500KHz)

-10ps s
Sps  -Tps  6ps  Sps  -dps  3ps 2ps -lps Sps  Bps  Tps  -6ps  -Gps  -dps  3ps 2k - 7 +lps  +2ps  e3ps  edps  eEps  ebps 41
Timing Markers

between each
marker

Notes

Click to add a description of your capture

Clear PA12
Set PA13
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Test block diagram (MSPMO 10 Expander w/ 12C)

MSPMO Board A
Controller

PA13

Controller 101

SDA
SCL

Logic Analyzer

MSPMO Board B
Peripheral

PA13

Peripheral 101

Code used from SDK:
» 10_expander_|2C_Host
» 10 _expander_I2C_Target
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MSPMO IO Expander w/ I2C Scopeshot (SCL = 400KHz)

Port A

- Clear Command Data to
clear PA13
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Latency comparison

Bits sent in Test Latency from start of transaction to IO change

MSPMOL1306 500KHz 18.7us
(Modlfy 810)
5 MHz 2.506us
16 MHz 1.7us
12C MSPMOL1306 65 400KHz 180.268us
(Modify 32 10)
800KHz 98.543us
12C IO TCAL9539-Q1 29 400KHz 72.9us
Expander (Modify 8 10)
IC (16 of these bits 800KHz 36.7us
only have to be
sent once. After, 1MHz (Max) 20 4Us

any amount of 10
can be configured.)
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Getting started
Arm Cortex-M0+ MCUs | Tl.com

Control different automotive sensors and modules using AEC Q100 qualified, cost-optimized MSPMO
microcontrollers with integrated CAN-FD, Local Interconnect Network controllers

MSPMO SDK

https://www.ti.com/tool/MSPMO0-SDK

MSPMOC launchpad

@ https://www.ti.com/tool/LP-MSPM0C1104

- MSPMOL1306 LaunchPad™ development kit for 32-MHz Arm®

MSPMOL launchpads

R T @ https://www.ti.com/tool/LP-MSPMO0L1306
https://www.ti.com/tool/LP-MSPMOQOL2228

104 LaunchPad™ development kit for 24-MHz Arm&

ror - Application brief nnanng

MSPMOG launchpad

@ https://www.ti.com/tool/LP-MSPM0G3507
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https://www.ti.com/microcontrollers-mcus-processors/arm-based-microcontrollers/arm-cortex-m0-mcus/overview.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-MSPM0L2228
https://www.ti.com/tool/LP-MSPM0G3507
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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 © 2024, Texas Instruments Incorporated


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

