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Agenda

 Portfolio introduction and features

 |-series and G-series MO+ MCUs

* (Getting started with development

Please feel free to use the “Q&A” function for any questions you have throughout this presentation.
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MSPMO MCUs | More options. Unlimited possibilities.

The most comprehensive portfolio of Arm® Cortex® MO+ microcontrollers that delivers the sensing and processing features you need

Cost
optimized

Leveraging TI's recent capacity and costinvestments
Industry’s smallest packages enable the smallest PCB designs

High performance integrated analog to reduce BOM cost

32/80 MHz, 16-128 kB flash, 16-64 pins, and scalable analog
Plug-and-play subsystems, code examples, and reference designs
Pin to pin compatible across wide range of memory & analog options
105° C, 125° C, and AEC-Q100 automotive options

CAN and LIN Libraries, optimized drivers with CAN Middleware
TI-Clang compiler qualified for ISO-26262

Bootcode for ASPICE Level 3

Support for IAR, KEIL and 3" party stacks

Grounds up automotive Q100. Evita Lite Compatible.

W3 TEXAS INSTRUMENTS



MSPMO MCUs | Portfolio features

MSPMO Mixed-Signal MCUs

Arm Cortex-MO+ CPU :
, Up to 4-Msps, 12-bit SAR ADCs
32 or 80 MHz at less than 96 pAMHz Compute S | | | Sense Zero-driftchopper op-amps with PGA
‘mml ':Z:- - | - Wi
Up to 174 CoreMark/ 76 MIPS putc ' = J . £ PPet opErp

_ 2 N High-speed/ ultra-low power comparators
Optional hardware DIV/SQRT/TRIG/MAC
Advanced control timers

Memory ‘_ll I||II'I ||II' Control General purpose & low power timers
- 12-bit 1-Msps buffered DAC, 8-bit ref DAC

16- to 128-kB flash memory (optional ECC)
4- to 32-kB SRAM

SOT, VSSOP, QFN, QFP s =i UART (LIN), I12C (FM+), SPI, and CAN-FD,
o . - Package | =1 Connect
16 to 64 pins with pin-to-pin compatibility ! "'|.'| - AES (128/256), TRNG, CRC 16/32

1.62-3.6V
<200-ps cold boot
time

1-pA standby +1%on-chip HF -40to 125C AEC-Q100 grade 1
with retention oscillator temperature range automotive

Easy-to-use platform with a common software development kit and pin-to-pin compatibility in common packages
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MSPMO automotive MCUs | Broad scalability

Flash

128 KB M0G3107 MOG3x07 MOG3x07 MOG3x07 MOG3x07 MOG3x07

MO0G3106 MOG3x06 MOG3x06 MOG3x06 MOG3x06 MOG3x06

64 KB
MOL1306 MOL1306 MOL1306 MOL1306 MOL1306
MOG3105 MOG3x05 MOG3x05 MOG3x05 MOG3x05 MOG3x05
32 KB

MOL1305 MOL1305 MOL1305 MOL1305 MOL1305

16 KB MOL1304 MOL1304 MOL1304 MOL1304 MOL1304

\ 4

16pin - SOT e /?/\?QOFFKI 24pin VQFN 28pin VSSOP 32pin VOFN 48PL“Q\|£(§FN’ LQFP-64
Pin-to-pin
Hardware and software
compatible

80 MHz
G-series MCUs

MOG310x MOG350x

Dual 12-bit ADCs Dual 12-bit ADCs

CAN-FD, LIN 3x comparators
AES + TRNG 2X op-amps
12-bit DAC
CAN-FD, LIN
AES + TRNG

Math accelerator

32 MHz
L-series MCUs

MOL130x

12-bit ADC

Comparator

2X op-amps
LIN

See more at ti.com/mspmQ
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https://www.ti.com/microcontrollers-mcus-processors/arm-based-microcontrollers/arm-cortex-m0-mcus/overview.html

MSPMO | Reducing your system cost ARCQL0 Srade 1

TI's advanced technology with Flash Smaller packages

Advanced analog integration

RSN MO0G3507QPMRQ1
— Control motor to rotate the display screen

MOL1304QDYYRQ1
— Sense and communicate temperature information

» Great specs for sensor-less FOC motor control:

* LIN support
'~. . .-‘ 80MHz high frequency, hardware math accelerator

+ 1.68MSPS11.2-ENOB ADC for efficientand accurate tem perature sampling -...-'
» Low costand good supply “ Seat Heater Rotatable Display and advanced timers with dead band

: . « Low cost
____________________________________________________________ . K i \
/ — — Debug security Standards
Power Tailgate T
M0G3507QPMRQ1 Password auth debug EVITA-Light
— Control motor to open or close the tailgate \
« CAN-FD support, low power advantage with 1.5pA standbycurrent Password auth BSL Crypto acceleration
* Hardware math accelerator for easier motor control / Full SWD disable TRNG
+ Good long-term price strategy and self-controlled supply. chain ) '
K ., - Tl FA flow disable option Basic AES accelerator
____________________________________________________________ “W:' Lockable config data Secure boot
MOG3x0xQ
oBC — Control motor to open or close the sunroof/ Control transparency smartly

NLidssanmn + 80MHz high frequency & CAN-FD support

— detectsignals from charging gun and wake up hostMCU accordingly "" "‘ + Dual 4AMSPS 11.2-ENOB ADCs: sample differentanalog signals in parallel with high efficiency
» Low cost * Various low-cost package options: From 20 pins to 64 pins, leaded & no-lead

* Low power:1pAstandbycurrent

» High flexibility: MCU solution suitable for differentwake-up requests
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MSPMO MCUs | Scalable small packages

v

Pinto pin compatible
packages

2X pins, 1/2 space

16-pins SOT vs. 8-pins SOIC

Low cost

SOT, VSSOP, VQFN, LQFP packaging
technologies

TI MSPMO MCUs
SOT (16-pin)
13.4mm?

Competing MCUs
SOIC (8-pin)
29.4mm®
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MSPMO L-Series microcontrollers

MSPMOL13x3/4/5/6

(04240
ARM Cortex-M0+
32 MHz

NVIC / 3-ch DMA

On-chip Memory
8, 16, 32 or 64 kB flash
2 or 4 kB SRAM

Data Integrity & Security
CRC accelerator (16 and 32 bit)

Programming & Debug
ARM SWD interface

UART & 12C bootloader

Power & Clocking
POR/BOR / SVS

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

Communication
UART w/ LIN (1)
UART (1)

SPI (1)

12C (2) w/ FastMode+

10
Up to 28 GPIO
Up to 2 low Ib OPA inputs

Leaded packages: SOT-16, VSSOP-20/28
No-lead packages: WQFN-16, VQFN-24/32

1.62 - 3.6V
-40to 125 C

Precision Analog

12-bit SAR ADC 1.68-Msps (10-ch)
Comparator w/ 8-bit DAC

Zero-drift chopper op-amps (2)
General purpose amp

Internal ADC reference (1.5%)

Temperature sensor

Timers

Low power 16-bit 2 CC (4)

Windowed watchdog

< $0.460

starting at 1 kU

< 0.5 pVv/°C

Op-amp input offset drift

1UA

Typical standby current
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MSPMO MCUs | Get more accuracy out of your sensors

X

Reductionininput
offset voltageerror

Zero

Crossover distortion

<150 pA

Available ultra-low input
bias current

Input Offset Voltage (mV)

Input Offsetvs. Temperature
No Chopping
(£2mV max)

1.2 /

40 80 120
Temperature (°C)

-40 0

1.2

0.7

0.2

-0.3

-0.8

-1.3

-1.8

Input Offsetvs. Temperature

With Chopping
(£300pV max)
I
-40 0 40 80 120

Temperature (°C)
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MSPMO G-Series microcontrollers
MSPMO0G350x/310x/150x/110x Zowizc

CPU
Arm Cortex-MO0+
80 MHz

NVIC / MPU / 7-ch DMA

Accelerators
Math (DIV, SQRT, TRIG, MAC)

On-chip Memory
32, 64, or 128 kB flash [ECC]
16 or 32 kB SRAM [ECC]

Data Integrity & Security
CRC accelerator (16 and 32 bit)

AES256 accelerator + TRNG

Programming & Debug
ARM SWD interface
UART & 12C bootloader

Power & Clocking
POR /BOR / SVS

External LF 32kHz XTAL
External HF 4-48MHz XTAL
Internal LF 32kHz (3%)
Internal HF 4-32MHz (1%)

PLL (up to 80 MHz)

Communication
UART w/ LIN (1)
UART (3)

SPI (2)

12C (2) w/ FastMode+
CAN-FD (1)

10
Up to 60 GPIO

Leaded packages: VSSOP-20/28, LQFP-48/64

No-lead packages: VQFN-24/32/48

Precision Analog

12-bit ADC 4Msps (9-ch)
12-bit ADC 4Msps (8-ch)
Comparators w/ 8-bit DACs (3)
12-bit 1Msps buffered DAC (1)
Zero-drift chopper op-amps (2)
Internal reference (1.5%)
General purpose amp (1)

Temperature sensor

Timers

Advanced control 16-bit 4 CC (1)
Advanced control 16-bit 2 CC (1)
General purpose 32-bit 2 CC (1)
General purpose 16-bit 2 CC (2)
Low power 16-bit 2 CC (2)
Windowed watchdog (2)

Real-time clock (1)

Dual 4 Msps

12- bit ADCs with 14 bit oversampling

3X lower latency

In field oriented motor controlloops

5MDbit/s

CANZ2.0A,CAN2.0B,or CAN-FD in
20pin
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MSPMO MCUs | Reduce your real-time loop latency

1,500,000

1,000,000

500,000

Math Operations per Second

Divide

= 64MHz MO+
= 80MHz MO+
® 80MHz MO+ with MSP MATHACL

Square root

Sin

Cos

Atan

3X

Lower loop latencyin
field-oriented motor control

OX

More squareroot operations per
second

10x

More divide operations per
second
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MSPMO MCUs | Simple, fast development

Rapidly prototype with
Graphical Configuration Tool — SysConfig praly prototyp

a livedemo today!

8 SysConfig

= (s} X
FILE ABOUT RESTART
= X « € -> Software » ADC12 @ O E G -
~ MSPMO DRIVER LIBRARY (5) okl e Boavcasadboe il oodisorsh T Event.dot MSPMO Driver Library & ) 2]
v SYSTEM(4) untitied syscfg Configuration Script i
Board (V] . E r
& DMA ® Conversion Mode Single v 4 Total Files =)
i3 GPIO ® Enable Repeat Mode O — Pe” p h eral In |t| al | Zatl on
Sieckr ® S Mo Ao = (De -‘ce: s . . .
v ANALOG (5) Trigger Source Software v i LOFP-64(PM) « X A u to mat I C p I n m u X reS O I u t I O n
l 22::: @ g Conversion Data Format Binary unsigned, night aligned - (Package) CI k t r n f H r t H n
D o OoC eeconriguratio
GPAMP ® ADC Conversion Memory Configurations ~ . .
® Power estimation
VREF ®
v COMMUNICATIONS (3) Advanced Configuration ~
12C ®
m Pin Available
Sr ® Interrupt Configuration o~ = Pin Assigned
UART ® -'gia'n'ng
- ower
«~ TIMERS (3) y
- -~ - Ground
TIMER ® DMA Configuration Fixed (N/A)
TIMER - PWM ®
TIMER - QE! ® Event Configuration P
« STATIC MODULES (1)
EVENT (V] PinMux Peripheral and Pin Configuration v
ADC12 Peripheral Any(ADCO) bt O Ce=NITND
ADC12 Channel 0 Pin Any(PA27/8 (Header)) - O N e

DN Liand 2
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MSPMO MCUs | Simple, fast development Rapidlyprototype with

a livedemo today!

Analog Configurator

ADCO Output

1. Pick 2. Wire - 3. Test .=

EeEBERERERER

With just a few clicks,users can visualize
their signal chain, make modifications to it,
and view real-time data for evaluation.
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MSPMO MCUs | Optimized software

Your Application _ _
Rapid prototyping tools

Middleware
d e
= .
Sl IEC-60730 Motor Control Automotive CMSIS-Libs Compilers Tl @IAR
Aeademy CCS SYSTEMS
.
W PIEHSIET Non RTOS Tl Drivers RTOS Tl Drivers _
Labs Programmers K E I E
posx W codecen | [>E
Examples Free-RTOS Ease-of-Use ~
: CMSIS-Style : 3 >\_
CMSIS-Core Devices Header Files = = ’/SEGGER
. . Windows,
Hardware (EVMs, Devices, Core, peripherals) Linux. Macos Launch pads 3P Tools

__4000 Driver Code size Available
=) Today!
8
N 2000
]
©

GPIO SPI ADC UART DMA 12C
B TI MSPMO SDK DL Leading Competitor LL
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Getting started

You can start evaluating this device leveraging the following:

Link to content or more

Content type | Content title

detalls

Portfolio overview Overview page for MSPMO MCUs MSPMO overview page

Software MSPMO software development kit (SDK) MSPMO-SDK
Technical blog content How Arm Cortex-M0O+ MCUs optimize general- : :

: : ) Technical article
or white paper purpose processing, sensing and control
SIS EELE 2] (2l MSPMO MCU product selection tool Product selection tool
tools and models

Application Brief/Blo Optimize Automotive Body Electronics Designs MSPMO in Body Electronic and Lighting
PP g With AEC-Q100 MSPMO MCUs systems

Customer training series
or webinar session

MSPMO Academy Training MSPMO Academy
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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://e2e.ti.com/blogs_/b/process/posts/how-arm-cortex-m0-mcus-optimize-general-purpose-processing-sensing-and-control
https://www.ti.com/microcontrollers-mcus-processors/arm-based-microcontrollers/arm-cortex-m0-mcus/products.html
https://www.ti.com/lit/an/slaaee5/slaaee5.pdf?ts=1698784173202&ref_url=https%253A%252F%252Fwww.google.com%252F
https://dev.ti.com/tirex/explore/node?node=A__AIblFFb5Wbkxsnu6qbPBFA__MSPM0-ACADEMY__2f1Egw1__LATEST

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings

16
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http://www.ti.com/npu
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This material is provided strictly “as-is,” for informational purposes only, and without any warranty.
Use of this material is subject to TI's Terms of Use, viewable at Tl.com
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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 © 2023, Texas Instruments Incorporated


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

