User's Guide

MSPMO MCUs Development Guide

i3 TEXAS INSTRUMENTS

ABSTRACT

This document is a good resource for finding important information about MSPMO™ microcontrollers (MCUs).
This application note can serve as a reference, a starting guide, a self-learning tool, or an application-
development guide.
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1 Overview

The MSPMO microcontroller family uses an enhanced Arm® Cortex®-MO0+ 32-bit processor, operating at up

to 80MHz and supports both industrial and automotive applications (with AEC-Q100 FS-QM and ASIL-B
qualification). Designers can easily find a cost-effective MCU within the broad portfolio, which offers pin-to-pin
compatibility across a wide range of memory and package sizes. TI's leadership in integrated precision analog
endows this device family with the high precision and speed ADC, zero-drift chopper OPA, DAC, COMP, and so
forth.

MSPMO MCUs are supported by an extensive hardware and software ecosystem. The ecosystem includes easy-
to-use development tools, affordable evaluation boards, and a wide range of embedded software kits, drivers,
and examples. This document describes these factors into four topics: MSPMO Online Selection, Software
Development Instructions, Hardware Design Instructions and Mass Production Instructions.

Code Source: | PC IDE: i 1 Debugger: | MSPMO: | Development Board:
I I 1 I 1
1 1 1 1 1
Gox) | hoﬂ : ! | !
T | : | :
! ccs ! 1 1 1
MSPM0-SDK I i ] i 1
. ARMKEIL : Xpsto | :
' Microcontroller Tools ! ! ! !
i ficrocontroller Tools i i >\ | 1
1 1 1 ’ 1 ]
= /SEGGER
: kﬂ : : WWW.Segger.com : :
1 % H 1 1 1
SYSTEMS ! =L J-LINK®
= | FN = o o
Code Generator: | Programming Tool: - 1 Mass Production

S— | i | programmer:

LaunchPad™

SysConfig UniFlash
Deeeees
SEGGER

WWw.segger.com
J-Flash®

C-GANG

Figure 1-1. MSPMO0 Ecosystem

Besides of common development topics, we also list all the Technical Documentation Resources, quality and
reliability resources and common development questions. Please refer to the table of contents to choose your
interested topic for reference.
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2 MSPMO Online Selection

This step discusses how to find an MSPMO orderable number.

Visit the Arm Cortex-M0+ MCUs product page to view the list of MSPMO devices. After navigating to this page,
use the filters on the left to perform an initial screening based on MCU peripheral requirements, or directly
navigate to the device page using the search box on the left side of the page.

o= Hide filters Reset table 17 of 17 total products

Product number

Search...

<

Descripticn

74

v Tl.com inventory
v [J MSPMO0G1106 — NEW
Data sheet: PDF | HTML
[} View alternates

v CPU

v Frequency (MHz) v [J MSPMO0G1107 — NEW
Data sheet: PDF | HTML

v Flash memory (kByte)

v |:| MSPMOG1505 — NEW
Data sheet: PDF | HTML
[} View alternates

v RAM (kByte)

v ADC type

Figure 2-1. MSPMO Device List

After navigating to the device page, more specification or functional details for a specific product are available.
The key documents are the data sheet, technical reference manual (TRM), and errata. The device-specific
data sheet introduces the parameters and functional data information for the MSPMO. The device-specific TRM
introduces the application method and characteristics of a MSPMO device. The device-specific errata shows
descriptions of MSPMO related series or versions.

NEW

MSPMOL1306 @ Freview

32-MHz Arm® Cortex®-M0O+ MCU with 64-KB flash, 4-KB SRAM, 12-hit
ADC, comparator, OPA

DATA SHEET | MSPMOL130x Mixed-Signal Microcontrollers datasheet (Rev. A) PDF | HTMLI

USER GUIDES ERRATA

I MSPMO L-Series 32-MHz Microcontrollers Technical Reference Manual (Rev. Bj] I MSPMO Microcontrollers Errata

Figure 2-2. MSPMO Important Document List
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Figure 2-3 shows the Device Comparison table in a device-specific data sheet. A user can compare different part
numbers using this table.

5 Device Comparison

Table 5-1. Device Comparison

FLASH | SRAM PACKAGE
(@ @
DEVICE NAME (KB) QUAL ADC CH. COMP OPA GPAMP UART/I2CISPI TIMG GPIOs | 5VTOL. 10 [BODY SIZE] 4
MSPMOL1306xRHB 6474
32 VQFN
MSMOL1305xRHB 32/4 TIs 10 1 2 1 2211 4 28 2 [5 mm x 5 mm] )
MSMOL1304xRHB 16/2
MSPMOL1306xDGS28 6474
MSPMOL1305xDGS28 32/4 TIs 10 24
MSPMOL1304xDGS28 16/2 1 2 1 21211 4 2 28 VSSOP
[7.1 mm = 3 mm]
MSPMOL1346xDGS28 6474
T 9 2
MSPMOL1345xDGS28 3274

Figure 2-3. Device Comparison Table

See the Ordering and Quality page on the device page to view the orderable part number and the reference

price.
MSPMOL1306 @ e
Product details Technical documentation Design & development Support & training
Ordering & quality
Part number Buy Tl.com inventory Qty | Price (USD) Package qty |
Carrier
Select v
XMSMOL1306SDGS20R Enter quantity 93 Tku | v 11 LARGE T&R
@ ACTIVE
Limit: 5
XMSMOL1306SDGS28R Enter quantity 170 Tku | v 5,000 | LARGE T&R
& ACTIVE
Limit: 10
Figure 2-4. Ordering and Quality Part View
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3 Software Development Instructions

Table 3-1 lists a summary of all the required components in an MSPMO development chain. Devices are
described individually in the following sections. Users can also refer to Section 6, when encountering problems in

MSPMO development.

Table 3-1. MSPMO0 Development Chain

SysConfig (Code

IDE Generator GUI) SDK Debugger Hardware
CCS with SysConfig integrated Launchpad with XDS110 On-Board
Keil MSPMO SDK XDS110

Standalone SysConfig Customized board
IAR J-Link

3.1 LaunchPad Setup
3.1.1 Debugger Selection

This section summarizes different debuggers that support MSPMO devices. The XDS110 debuggers are owned
by TI, which support more functions, as compared to general debuggers. For more details about XDS110

debuggers, see Section 4.3.

Table 3-2. MSPMO0 Debugger Comparison

Features XDS110 (TMDSEMU110-U) XDS110 On-Board J-Link
cJTAG (SBW) J y J
BSL tool J y
Backchannel UART J y
Power supply 1.8-3.6V 3.3-5V 5V
IDE CCS, IAR, Keil CCS, IAR, Keil CCS, IAR, Keil
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3.1.2 LaunchPad Introduction

Tl recommends to start MSPMO development with LaunchPad™. Figure 3-1 shows an overview of the
LaunchPad. The LaunchPad contains the MCU and a XDS110 debugger. A user can use a debugger such
as a J-Link to debug the MCU after removing the jumpers.

Figure 3-1. MSPM0G3507 LaunchPad

A real LaunchPad setup condition is shown in Figure 3-1, which can be debugged and powered with a USB port.

\ -

E4ITE

|

Figure 3-2. Launchpad Setup View

For all the orderable LaunchPad, refer to Arm® Cortex ®-M0+ MCUs design & development webpage. All the
LaunchPad user's guides are also listed in Section 9.4.
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3.2 MSPMO0-SDK Setup

The MSPMO-SDK provides the ultimate collection of software, tools, and documentation to accelerate the
development of applications for the MSPMO MCU platform. The MSPMO-SDK provides a consistent and
cohesive experience with a wide variety of drivers, libraries, and examples under a single software package.

3.2.1 MSPMO-SDK Installation

This section details steps to install MSPMO-SDK. After installation, the default SDK directory path is:
C:Ati\mspmO_sdk_x_xx_Xxx_XxX.

1. Before downloading, a myTI account is required. Register for a myTI account here.

2. Download the latest MSPMO0-SDK from the product page. Click Download options, select the operating
system, and click the file name to start downloading.

MSPMO-SDK .

Overview Downloads Support & training
Downloads
PR SOFTWARE DEVELOPMENT KIT (SDK)

MSPMO0-SDK — MSPMO Software Development Kit (SDK)

Supported products & hardware

Downloads  Supported products & hardware

8 mspmo_sdk_1.20.01_06.exe —131070K PO 5D fofwinods

MDS5 checksum  5710ff880e1e41086aebd00e32e6f87d ]

@ mspmo_sdk_1_20_01_06.run — 131243 K MSPMO SDK fo

MDS5 checksum  a51be1f1808e8323cee09eB1ff2d024a ®

B mspm0_sdk_1_20_01_06.app.zip — 133676 K mseo si fof macos |

MDS checksum  07c0b90119899839ae6dfc26abazbsec R -
Figure 3-3. MSPM0-SDK Download

3. After downloading, follow the steps in Figure 3-4 to finish installation.

# setup - O X | # setp — O X | #® sep s
Setup - mspm0_sdk 1.20.01.06 License Agreement *ﬁ} TEXAS INSTRUMENTS | Installation Directory J‘p TeExAs INSTRUMENTS
Welcome to the mspm(_sdlk 12001 08 Setup Wizard. Please read the following License Agreement, You must accept the terms of this Please specify the directory where mspmi_sd1.20.01.06 will be instaled.

agreement before centinuing with the installation.
The following directories will be created in this directory:

Texas Instruments Incorporated mspm0_sdk_1_20 01 06

Software License Agreement
o v /
Do you accept this licenge?
/ QO Ido nutaccipttheagreeﬁm

IMPORTANT - PLEASE CAREFULLY READ THIS ACREEMENT, WHICH IS
DISPLAYED FOR YOU TO READ PRIOR TO USING Ti
(DE: ELOW) . YOU WILL BE ASKED WHET!
ITS TERMS. BY CLICKING "I ACCEPT" OR "I ACI
LICENSED MATERIALS. YOU (1) REPRESENT THAT

—"
<Back |7 Next> Cancel < Back Cancel < Back Cancel
# Setup - O X |# Sewp - O X |# Sewp - o x
Ready to Install *y TEXAS INSTRUMENTS | Installing *ij TEXAS INSTRUMENTS Completing the mspm0_sdk 1.20.01.06 Setup Wizard
Setup is now ready to begin installing mspm0_sdk 1.20.01.06 en your computer. Please wait while Setup installs mspm0_sdlk 1.20.01.06 on your computer, Setup has finished installing mspm0_sdk 1.20.01.06 en your
computer.
Installing View MSPMD SDK Release Notes
Unpacking C:\ti\mspmOL...]oxygen\api_guide\htmi\foc_types_8h_incl.mds {r; Texas
INSTRUMENTS
< Back CanZEr—f——— <Back | MNextr et > < Back Cancel
Figure 3-4. MSPMO0-SDK Install Step-by-Step
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3.2.2 MSPMO-SDK Introduction
The SDK install directory contains five folders (Figure 3-5). This section briefly introduces each folder.

* Docs folder: Contains all the documentation for SDK.

» Examples folder: Contains all the examples for reference, which can be used to provide a reference and
starting point to accelerate application development. For more details, see the MSPMO0-SDK Example Guide.

» Kernel folder: Built files for RTOS and nortos, which is included in the example project and accelerates the
speed of the project build.

» Source folder: Contains all the source code for Tl and third party libraries.

» Tool folder: Contains all the tools related to SDK, such as sysconfig support files, BSL GUI, and metrology
GUI.

Figure 3-5. MSPMO0-SDK Structure

The most important folders are example and document folders, which are introduced in the following sections.
3.2.2.1 Examples Folder Introduction

Tl manufactures a LaunchPad for one MSPMO sub family with a superset MSPMO on board. The same
example code can be reused across this MSPMO sub family. The nortos example is under the address
mspmO0_sdk_x_x_x_x \ examples \ nortos \ LP_MSPMOxxxx and the RTOS example is under the address
mspmO0_sdk_x_x_x_x \ examples \ RTOS \ LP_MSPMO0xxxx. This section shows a brief introduction for some
key example types.

* RTOS Folder:

— Drivers: Examples uses kernel functionality and provide higher-level hardware operation based on Tl
Drivers. For Driver Porting Layer (DPL), the DPL abstracts the drivers, allowing for migration between
different RTOS kernels or No-RTOS. For POSIX layer, the layer abstracts RTOS functionality, allowing for
migration to new kernels.

* Nortos Folder:

— DriverLib: Simple modular examples showing MSPMO functionality, consisting of low-level drivers with the
highest optimization.

— Middleware: Designs for different applications, with libraries and protocol stacks, including automotive,
appliances, building automation, and so on. For a list of supported middleware, see MSPM0-SDK
Document Overview.

— Demos: Integrated ready-to-use demos, such as driver code examples to work with Tl analog devices.

In the RTOS example level, the most important folder is the Drivers folder that demos the peripheral control
based on TI Drivers. In the Nortos example level, the most important folder is the DriverLib folder, which contains
the peripheral example code based on DriverLib. The address and content example are shown in Figure 3-6.
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examples > rtos > LP_MSPMOG3507 > drivers > examples > nortos > LP_MSPMOG3507 > driverib >
content example of rtos drivers folder content example of nortos driverlib folder
O Name Date madified Type il e
adc_singlechannel 972472024 6:13 PM File folder gpio_simultaneous_interrupts
empty gpio_software_poll
gpio_interrupt gpio_toggle_output
i2c_controller gpio_toggle_output_cpp
i2c_target gpio_toggle_output_hiz
i2c_tmp i2c_controller_rw_multibyte_fifo_interrupts
spi_controller i2c_controller_rw_multibyte_fifo_poll
spi_peripheral i2c_controller_target_dynamic_switching
uart_callback }/24/2024 6:13 PM e folder i2c_multicontroller_arbitration

Figure 3-6. RTOS and Nortos Code Examples

For reference, examples under Drivers and DriverLib supports all the platforms listed in Table 3-3. Examples
under other folders at least support the CCS platform.

Table 3-3. MSPMO0 Example Coverage

Supported by SDK Platform 1 Platform 2 Platform 3
IDE CCs Keil IAR
Compilers TI Arm-Clang GNU Arm (GCC) Arm and Keil Compiler IAR Arm compiler
RTOS FreeRTOS
Code examples DriverLib and TI Drivers

For a MSPMO peripheral quick start, see MSPMO Academy. Tthis delivers training modules for various topics in
the MSP MCU portfolio.

3.2.2.2 Documents Folder Introduction
This section lists all the documents in MSPMO-SDK. This is based on version 1_20 01_06.
MSPMO SDK Documentation:

* Release Notes: Lists all the contents of the MSPMO0-SDK and release notes.

* Quick Start Guides: Provides step-by-step instructions to get started quickly using MSPMO with Code
Composer Studio™ (CCS) Theia, CCS, IAR or Keil.

* MSPMO SDK User's Guide: Homepage of MSPMO-SDK. Provide navigation to MSPMO0-SDK example guide
and SDK overview.

* Manifest: Lists all the contents in SDK and every installation file path for each component.

» Early Samples Migration Guide: Describes the recommended tool versions that support production samples
and provide migration guidelines for applications using DriverLib and SysConfig configuration files.

DriverLib Documentation:

» DriverLib Guide: Provides a software layer to the programmer to facilitate a higher level of programming
compared to direct register access.

TI Drivers Documentation:

» TI Drivers Overview: Tl Drivers is a collective of peripheral drivers for TI's MSPMO portfolio. The drivers
are centered around a portable application programming interface (API) which enables seamless migration
across the MSPMO-SDK portfolio. Unless specifically stated otherwise, Tl Drivers are designed to be thread
safe and work seamlessly inside of a real-time operating system (RTOS) application.

Middleware Documentation (Libraries and protocol stacks for different applications):

* Middleware Main Folder

» Secure Booting and Updating
* Brushed Motor Control Library
« DALI Library
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» Diagnostic Library

« EEPROM Emulation Library

* Energy Metrology Library

*  GUI Composer Library

» Hall Sensored Trap Motor Control Library
* IQMath Library

* LIN Library

» Sensorless FOC Motor Control Library
+ SENT Library

+ SMBBus Library

» Stepper Motor Control Library

* PMBus Library

Third Party Documentation:

+ CMSIS DSP: Texas Instruments supports Arm® Cortex® Microcontroller Software Interface Standard
(CMSIS), a standardized hardware abstraction layer for the Cortex-M processor series.

» 10O-Link: Digital interfaces such as 10-Link on the sensor and actuator level offer advantages when
maintenance and repair is required in addition to providing seamless communication and improved
interoperability.

» Zephyr: Texas Instruments has started development to support Zephyr as a real-time operating option for
MSPMO devices.

MSPMO Tools Documentation:

* |IDEs and Compilers: MSPMO supports IDEs: Code Compose Studio (CCS), IAR Embedded Workbench
for Arm, Arm Keil MDK. For the toolchain, MSPMO supports both TI Arm Clang Compiler and Arm GCC
Toolchain.

* Code Generation: MSPMO supports SysConfig.

Debugging and Programmings Tools:

* XDS-110: The Texas Instruments XDS110 is a new class of debug probe (emulator) for TI embedded
processors.

* MSP-GANG: The MSP Gang Programmer (MSP-GANG) is a device programmer that supports MSPMO and
all variants of MSP430 and MSP432.

» UniFlash: UniFlash is a standalone tool used to program on-chip flash memory on TI MCUs and on-board
flash memory for Sitara processors. To access the quick start guide, click here.

* BSL Host: MSPMO devices are shipped with a highly customizable ROM-based bootloader that supports
universal asynchronous receiver/transmitter (UART) and inter-integrated circuit (12C) communication by
default. For more information, see the MSPMO Bootloader (BSL) Implementation.

*» MSPMO Factory Reset GUI Tool: The Debug Subsystem Mailbox (DSSM) can be used to perform a device
mass erase, perform a factory reset, and send a password to unlock the SWD interface.

» Elprotronic: Elprotronic offers multiple hardware and software programming tools supporting MSPMO in
addition to Texas Instruments’ MSP430 and MSP432, SimpleLink™ (CC), C2000™, and TIVA™-C MCUs.
Elprotronic supports MSPMO include the MSP-GANG, FlashPro-ARM, and GangPro-ARM.

» Segger: SEGGER J-Link debug probes are the most widely used line of debug probes available today. For
more details, see Using Segger programmers with MSPMO.

* PEmicro: PEmicro Multilink and Multilink FX debug probes offer an affordable and compact method for Tl
MSPMO development, and allow debugging and programming to be accomplished simply and efficiently.

» Lauterbach: MSPMO is supported by all Arm debug tools. Generally used for Cortex-M controllers, the
preferred tool is the uTrace for Cortex-M.
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3.3 SysConfig Setup

SysConfig is a collection of graphical utilities for configuring pins, peripherals, and other components. SysConfig
helps manage, expose, and resolve conflicts visually so that a user has more time to create differentiated
applications. The output of the tool includes the C header and code files that can be used with MSPM0-SDK
examples or used to configure custom software.

3.3.1 SysConfig Installation

If a user selects CCS as the IDE platform, this section can be ignored, as SysConfig is already integrated.

If a user selects Keil or IAR as the IDE platform, download the standalone SysConfig configuration tool and
follow the steps to finish the installation, as shown in Figure 3-7.

# sewp Stepl

Setup - TI System Configuration Tool

Welcome to the Tl System Configuration Tool Setup Wizard

BvsConric
Back
isetun Step4
Ready to Install

0% «

Setup is now ready to begin installing Tl System Configuration Tool on your computer.

<Back

[Next>

Cancel

# Setup Ste p D - X
License Agreement g

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

[# sewp Step3 - x
| Installation Directory g

Please specify the directory where Tl System Configuration Tool will be installed.

X
Installing g
Please wait while Setup installs Tl System Configuration Tool on your computer.

Installing
Creating directory C:...Infig_1.20.0\dist\deviceData\AMG2SIP\templates

<Back [ Next> || Cancel

Figure 3-7. SysConfig Install

SvsConria

|
~1| | Installation Directory | SN EESTRER: o
|
|
s
1 $31 o ke de. u: ¥
® | t th it
— @ [T accept the agreement
Y Tdo not accept the agreement
< Back Next > Cancel < Back Next > Cancel
 sewp Step5 - # seup Step6 - x

Completing the Tl System Configuration Tool Setup
Wizard

Setup has finished installing Tl System Configuration Tool
on your computer.

[ Create Desktop Shortcut
[ Launch Ti System Configuration Tool

St Lo
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3.3.2 SysConfig Introduction

This section is a simple introduction on how to use SysConfig. Additional sections further introduce how to use
SysConfig with IDE in Section 3.4.

* Add the required peripherals in Peripheral Usage.
» Set the parameters in Peripheral setting, paired with the device-specific technical reference manual.
» After debugging, the peripheral can generate C code directly.

= X « & - Software » SYSCTL O O D e
~ MSPMO DRIVER LIBRARY (6)
SYSCTL 3
8 ~ SYSTEM (6) MSPMOLIZOX  iclicke
(Device)
Board (V]
e Power & S: v VOFN- ]
ystems Configuration {8 & X
OMA 2® 32(RHB)
7] GPIO 9@ Power Policy SLEEPO ~ (Package)
SYERTL oc BOR Threshold 0 - J—
SYSTICK ® " o
I
wwor ® Enable Write Loc
+ ANALOG (4) Enable Sleep On Exit m}
ADC12 @ Enable Event on Pending (m} mPin Available
comP ® Disable NRST Pin (m] Pin Assigned
OPA [©]
v - Ground
VREF @ FCC Configuration Foed (NIA)
~ COMMUNICATIONS (5)
. Enable FCC m}
12c (©]
UART - LIN @
MCAN Flash Controller (FlashCtl) Configuration v
GPIO Used 5
P ® Enable FlashCtl Interrupt ()
UART Y} GPIO Available 23
Peripheral usage Peripheral setting MCU view

Figure 3-8. MSPMO0 SysConfig

The next section introduces the components in SysConfig, which is abstracted from Using SysConfig with
MSPMO.

3.3.2.1 Basic Concept
This section introduces SysConfig function blocks and basic operation.

As shown in Figure 3-9, the basic view is shown after SysConfig is opened. SysConfig has two function blocks:
the peripheral usage block, which is used to show the added peripherals and the peripheral setting menu
entrance. Second is the peripheral setting, which is used to configure the MCU peripherals.

After clicking the buttons on the right side of the screen, the user can open more windows. Generated files
are shown after the project build. The user can click the files individually to know the changes after doing new
settings on SysConfig. The MCU view is used to view the pin assignment and pin resources, which is also an
entrance for MSPMO migration.

y g § . =8 8 adcr2 tabit resolutionsyscig Click Button ~
mPeripheral Usage «» sw.ss<n  Peripheral Setting Qo8O : X € > soware s SIEN S s olo
et | i oo [T b «-=GeneratéttFiles
B~ MomRLsRAR ) PR—— g || s Lp——
Board R u -
SYS @ o [
v ANALOG (5) [ 2
: = MCU View
VREF = > COMMUNICATIONS (5) s v ) X
> COMMUNICATIONS (5) o ke onoeMAND  ~ )
bl 4 Flash Contoller (Fashl) Configuration A @ ||| - o )
cRC ® EVENT o i !
~ READ-ONLY (1) WWDTO Error Behavior BOOTRST YWOT Ervee Bolyics BOOTRSY. - aszoozee
EVENT B V Ad d V. — 11—
Figure 3-9. SysConfig View
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The basic operations of SysConfig, includes adding peripherals, removing peripherals and referring the
peripheral or function descriptions. As SysConfig is a low level MSPMO peripheral setting GUI, see the technical
reference manual or the peripheral examples to obtain a better understanding.

Peripheral or Function Description

~ PROJECT CONFIGURATION (1)
Project Configuration Files (V]

 MSPMO DRIVER LIBRARY (6) I @GPIO_GRP_O =
v SYSTEM (7)
Board (] Name GPIQ@2fP_0
DMA V] Port Kny -
S5 Q Be=Sagent Any A
Add Peripherals Remove Peripherals

Figure 3-10. Basic Operations

3.3.2.2 Project Configuration View

Here is the project configuration. The configuration influences the total MCU project setting. This section is an
introduction to some important features.

* File Generation: After you enable all the selection box, the project related files are auto generated by
SysConfig. We suggest you to keep them under selection.

¢ Include Libraries: This shows all the libraries included in the SDK. After the selection box is enabled, the
related library is included into the project automatically.

« Select Device: As the SDK examples is for the LP, after the MCU is migrated, this setting can be changed.

E = X & - Software » Project Configuration Files
ch ~_PROJECT CONFIGURATION (1) Project Configuration Files
[ Project Configuration Files (]
Compiler
E:’ v MSPMO DRIVER LIBRARY (6)
v SESTEM () File Generation
Board (]
DMA (] Linker File Generation
GPIO 9® Startup File Reference
ConfigurationNVM ® Option File Generation
SYSCTL @ )
SYSTICK ® Linker Libraries File Generation
WWDT
® Include Libraries
v ANALOG (5)
ADC12 (] DriverLib
COMP ® Ti Drivers O
GPAMP
® GUI Composer O
OPA ®
— ® IQMath O
> COMMUNICATIONS (5) Motor Control BLDC Sensorless FOC O
~ TIMERS (4) PMBUS O
TIMER - CAPTURE ©] SMBUS O
TIMER - COMPARI
ER- O E ® CMSIS/DSP ()
TIMER - PWM @
TIMER ® Battery Gauge L2 O
~ DATAINTEGRITY (1)
CRC @ Default Board Configuration
« READ-ONLY (1) Select Device oNote‘USE: musli select adde\nce
sure to select the same device :
EVENT [V 5 .

Figure 3-11. Project Configuration

for proper configuration.
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3.3.2.3 Board View

Board view is used to configure the total MCU configuration.

» Debug Configuration: For some MSPMOs, the configuration reuses the debug port as peripheral functions.
This is the SWD disabled entrance.

* Global Pin Configuration:

— Enable Global Fast-Wake: This reduces the wake-up time sourced from any GPIO port.
— Generate Peripherals and Pin Assignments File: After enabling, a peripherals and pin assignments file is
generated in the Debug folder, as shown in Figure 3-12.

e «

v PROJECT CONFIGURATION (1)
Dcé Project Configuration Files (]
v MSPMO0 DRIVER LIBRARY (6)
v SYSTEM (7)
[ Board
DMA

[
GPIO L Ye)
@

o

Configuration NVM

SYSCTL

SYSTICK [©)

wwpT ®
v ANALOG (5)

ADC12 &

COMP ®
GPAMP ©)

OPA

3.3.2.4 NONMAIN View

°0]

& - Software » Board

~ & Debug 1
Board & 2 device_linkercmd 2 - GPIOA:
[ ti_msp_dl_config.c 3 + Open-Drain Output: PA@
S . [ ti_msp_dl_config.h 4 - SYSCTL
Debug Configuration © adc12_14bit_resolution_LP_MSPMOL1306_n¢ 5 - ADC@:
[ adc12_14bit_resolution.o - [ARM/le] + ADC12 Channel 2 Pin: PA25
Debug Ensbig o0 SWD Eis & startup_mspm0I130x_ticlang.o - [ARM/le] 7 - EVENT
[ ti_msp_di_config.o - [ARM/le] 8- DMA
5 adc12_14bit_resolution_LP_MSPMOL1306.n¢ 9 - BOARD:

Global Pin Configuration

Enable Global Fast-Wake
ccsObjs.opt

I Configure Unused Pins

800

device.opt
Eventdot

& makefile
& objects.mk

Generate Peripherals & Pin Assignments File

Voltage Configuration

= adc12_14bit_resolution_LP_MSPMOL1306_n¢ 10
5| adc12_14bit_resolution.d

= device.cmd.genlibs

+ Debug Clock: PA20
11 + Debug Data In Out: PA19
12

peripheralPinAssignments.txt

Configure ADC VDDA O

Figure 3-12. Board View

The NVM (NONMAIN) is used to configure the MSPMO protected area related to boot configuration, security,
and bootloader. With the incorrect program in NONMAIN, MSPMO breaks. That is why the configuration risks
must be accepted before performing configurations. As this function is for high level users, for details, please
refer to MSPMO NONMAIN FLASH Operation Guide.

v PROJECT CONFIGURATION (1)

Configuration NVM &

@7 REMOVE ALL

Project Configuration Files ()
v MSPMO0 DRIVER LIBRARY (6) OL‘sm; the Configuration NVM (NONMAIN rtain risks. Please refer to the configuration risks fields's long
v SYSTEM (7) description by clicking the question mark r e field for more details on the risks
g::;d g © Qquick Profiles Click A
GPIO [V XO)]
l Configuration NVM g] Accept configuration risks € User must accept Configuration NVM (NONMAIN)
YSCIL configuration risks
SYSTICK @ Debug Security Profiles Security Level 0 - No restrictions -
WWDT ®
> ANALOG (3) Boot Configuration Routine (BCR) Configuration v
ADC12 (]
COMP ®
GPAMP @ Bootstrap Loader (BSL) Configuration 2

Figure 3-13. NONMAIN View
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3.3.2.5 SYSCTL View

SYSCTL is used to configure MCU power, clock, and reset modules. The basic view is menus view. This section
introduces the main configurations.

* Power and Systems Configuration:
— Low power policy: Sets the low-power level for MSPMO.
— Disable NRST pin: For some MSPMO devices, the NRST pin can be reused as peripheral functions. This
is the NRST pin disabled entrance.

The second view is clock tree view. The clock tree feature allows the user to configure the clocking of a device
graphically rather than using SYSCTL menus, which can be found by clicking the signal icon near the top left
corner of SysConfig. At the bottom left of the clock tree view, a user can locate all of the used clocks. For a
detailed configuration on every clock source, click the icons as shown in Figure 3-14.

= CLOCK VIEWS (2)
Basic

Click the icons
Clock Qutput and FCC /

E = p. 4 & - Software » SYSCTL sa0se 1 l":' @
v PROJECT CONFIGURATION (1)
Project Configuration Files (/]
v MSPMO DRIVER LIBRARY (6)
v SYSTEM (7)
Board

SYSCTLG

Graphical Clock Configuration

(] Use Clock Tree
DMA (] Overview of Clocks
GPIO Y0 o
Configuration NVM ® Power & Systems Configuration SYSOSC ) &) 2 5= 5 C
Syser L Fun Power Fallcy Type Signal | RUNO sieero ||
ign:
SYSTICK ® | tow Power Policy SLEEPO .
wwDT ® requency Select 32 - CPUCLK|[32 MHz  UNAVAILABLE
v ANALOG (5) Supplied Operational Voltage (VDD) 83 Enable Frequency Correction Loop.. [ LFCLK [32.768 kHz|[32.768 kHz
ADC12 (] BOR Threshold 0 Enable Ext Reference Resistor (RO.. [ MCLK |32 MHz 32 MHz
ES;A;P @ || EnedicWdteLok O Disable SYSOSC 0 MFCLK |[DISABLED |[DISABLED
s % Enable Sleep On Exit O Main Output MFPCLK[DISABLED |[DISABLED
Enable Event On Pending O
VREF ® 4 MHz Output sysosc|3zMHz  [[32MHz
> COMMUNICATIONS (5) Dissbie NRST Fin O ULPCLK [32MHz  ||32 MHz
<+ TINAEDE /4\ VBOOST Operating Mode ONDEMAND
Menus View Clock Tree View
Figure 3-14. SYSCTL View
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3.3.2.6 Peripherals Setup

This section introduces peripheral settings, as shown in Figure 3-15. Open the software module description by
selecting the module before adding the description. The description includes an overview of the functionality of
the module. For more information, see the device data sheet or technical reference manual.

A peripheral configuration is a combination of these configurations:

» Basic configuration: Basic peripheral configuration

» Advanced configuration: Advanced peripheral configuration

* Interrupts configuration: Enable or disable MCU interrupt

» Event configuration: Peripheral to peripheral trigger configuration
* Pin configuration: Enables pullup or pulldown resistors

* PinMux: Selects the pin input or output for the selected functions

Figure 3-15. Peripherals View
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3.4 IDE Quick Start

The MSPMO series supports three IDEs to develop. CCS is recommended as a preferred option, as this is Tl's
IDE, which is compatible with MSPMO. The three different types of IDEs are listed and compared in Table 3-4.

Table 3-4. MSPMO Supported IDEs Overview

IDEs CCs IAR Keil
License Free Paid Paid
Compiler TI Arm Clang GCC IAR C/C++ Compiler™ for Arm Arm Compiler Version 6
Disk size 4.60G(ccs2001) 6.33G(Arm 8.50.4) 2.5G (uVision V5.37.0)
XDS110 Supported Supported Supported
J-Link Supported Supported Supported
EnergyTrace Supported No No
MISRA-C No Supported No
Security No Supported No
ULINKplus No No Supported
Function safety No Supported Supported

The following links provide the related guides for different IDEs.

these guides, especially for new beginners.

¢ MSPMO SDK Quick Start Guide for CCS
« MSPMO SDK Quick Start Guide for IAR
« MSPMO SDK Quick Start Guide for Keil

+ CCS IDE Guide for MPSMO
* |AR IDE Guide for MSPMO
¢ Keil IDE Guide for MSPMO

All the content in this part is abstracted from
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3.4.1 CCS Quick Start

Note that in 2024, CCS changed platforms from CCS 12.x to CCS 20.x. CCS 20.x, built on the Theia IDE
framework, is newer, with a modern interface and better features than CCS 12.x (based on Eclipse). Here are
the selection suggestions:

*  When to choose CCS 20.x: if users are starting a new project with the latest Tl devices and want the most
up-to-date features, or prefer a more modern and user-friendly IDE experience.

*  When to choose CCS 12.x: if users have existing projects developed in CCS 12.x and want to avoid major
code changes during migration.

This section details an introduction based on CCS 20.x. If users want to use CCS 12.x, then here is the latest
version entrance: CCS12.8.1. For documentation, refer to MSPMO SDK Quick Start Guide for CCS v12 (Eclipse)
and CCS V12 Eclipse IDE for MSPMO.

3.4.1.1 CCS Installation

This section details steps and tips for CCS installation. Remember to save CCS at the address and the default
installation place that is suggested.

1. Download CCS (20.0 version or above), start installation, and keep pressing Next.
2. Select | accept the agreement.

3. Suggest to keep the install address to be default.

4. Select MSPMO support component.

& Code Composer Studio Setup S 1 — X @ Code Composer Studio Setup St 2 — 58
Code Composer Studio Setup - CCS 20.0.1.00004 License Agreement hﬂ
Welcome to the CCS 20.0.1.00004 Setup Wizard. Please read the following License Agreement. You must accept the terms of this agreement before continuing with the installation.

TECHNOLOGY SOFTWARE PUBLICLY AVAILABLE

N

code composer™
STUuDIO

© [T accept the agreement
Do you accept this license? piihe 29 d
O 1 do not accept the agreement

Next > Cancel < Back Next > Cancel

& Code Composer Studio Setup = X & Code Composer Studio Setup = X

Step3 < Step4
P QO socecompones p ho‘

Please specify the directory where CCS 20.0.1.00004 will be installed. Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

Installation Directory

Installation Directory ~[SITTRTESIY [ 8 MSPMO Arm ® Cortex ®-MO+ microcontrollers | Click on 2 component to get 2 detailed description
- MSPA30™ microcontroliers

_) C2000™ real-time microcontrollers
Wireless Connectivity
") Arm®-based processors
AM2x Arm ®-based high performance microcontrollers
mmWave Sensors
Hercules™ Safety MCUs
() TMAC12x Arm ® Cortex ® -M4F MCUs
() C6000 Power-Optimized DSP
7) OMAP-L1x DSP + Armg™ Processor
() SimpleLink™ MSP432™ low power + performance MCUs

< Back Next > Cancel < Back Next > Cancel

Figure 3-16. CCS Key Install Steps
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3.4.1.2 Import a SDK Example
Import an example with the TI-Clang compiler from the installed SDK. Here are the steps:

1. Select File — Import Projects.

2. Browse to the SDK installed address.

3. Select the code example folder.

4. Select the code example with the wanted complier. The ticlang complier is suggested.

File Edit Selection View Go Project Run Scff Import Projects

ﬁ Create New Project...
Search directory
B2 import Project(s)...
New Text File Ctrl+N Discovered projects
New File... Ctrl+Alt+N

New Folder...

ory Sl Import Projects

« LP_MSPMO0G3507 » driverlib » anclE_Mb»l,_releu&te p3 C e 12_14bit_re t P

folder =- @

2,01 Name

Search directory CAti\mspm0_sdk_2_02_00_05\examples\nortos\LP_MSPMOG35( | Browse...

Discovered projects
gee
iar

* I keil

ticlang

=] adc12_14bit_resolution_LP_MSPM0G3507_nortc

_resolution_LP_MSPM0G3507_nortos _ticlang [ticlang\adc12_14bit_resolution...

ider:

|1 Select Folder I Cancel

Create each project in: workspace_ccstheia v

Open”’ * to browse and import example projects

Finish

Figure 3-17. Import CCS Project

Here is the view of the imported project. The most important files are in red. This section shows a brief
introduction.

» Sysconfig generated code: Click the Build button, the SysConfig generates the code under the Debug\syscfg
folder or directly under the Debug folder .

» .map file: In the Debug folder, refer to the .map file to find out more about the memory usage condition.

* Main function .c file: Includes the main function in the file.

» .cmd file: Define the MCU memory allocation. In the latest CCS, SysConfig generates the allocation file
automatically with the setting in Project Configuration Files.

» SysConfig: GUI tool to generate the peripheral setting code.
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v @ gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang
> £} Generated Source
> [ni Includes

v E?_DEbUQ Sysconfig generated code
v [==syscfg
> €] ti_msp_dl_config.c
>_|h] ti_msp_di_configh Memory allocation
=| gpio_toggle_output LP_MSPMOL1306_nortos_ticlang.map
> [=targetConfigs
» [=+ticlang
> @ gpio_toggle_output.c Main function
> | & mspm0l1306.cmd CCS memory map

ﬁ gpio_toggle_output.syscfg Sysconfig

Figure 3-18. CCS Project Overview

3.4.1.3 Example Download and Debug

The default debugger selection is XDS110. If users are using the Launchpad, then keep default. To select J-Link,
right-click the Project name, Project -> Properties -> General and follow the instruction as bellow to select J-Link.

Properties for: adc12_14bit_resolution_LP_MSPM0G3507 _nortos_ticlang [Debug]

v General

- . i i ARM
[I% Dependencies Device family
{ & Variables Device variant / core (0  MSPM0G3507 v || CORTE v
~ Build Connection ® ‘Texas Instruments XDS110 USB Debug Probe [default] v\
i= Steps Blackhawk XDS560v2-LAN System Trace Emulator
@ Link Order Blackhawk XDS560v2-USB Mezzanine Emulator
v S Tool Blackhawk XDS560v2-USB System Trace Emulator
s loals Data Snapshot Viewer
>

£ SysConfig
Output type Spectrum Digital XDS560V2 STM LAN Emulator

> /2 Arm Compiler

2 . Compiler Spectrum Digital XDS560V2 STM TRAVELER Emulator ‘
P o U P Spectrum Digital XDS560v2 STM USB Emulator

242 Arm Hex Utility [disabled Spectrum Digital XDSPRO LAN Emulator

Spectrum Digital XDSPRO USB Emulator

/% Arm Obj Utility [dis
&~ Arm Ohjeopy Sy L Texas Instruments XDS100v2 USB Debug Probe

Executable Actions Texas Instruments XDS100v3 USB Debug Probe
Clang-Tidy Texas Instruments XDS110 USB Debug Probe [defaum
Debug ‘lexas Instruments XD52xx LAN Debug Probe

Texas Instruments XDS2xx USB Debug Probe
Texas Instruments XDS2xx USB Onboard Debug Probe

UARTConnection
[ECIEEN W

%

Figure 3-19. Change Debugger Selection

After the project is imported and the hardware is set up, users can follow the setup to run the code on MCU.

1. Start debug by right-clicking the project name. First click Build Projects and then click Debug Project. Users
can also use Ctrl+B and F5 instead.

2. After that, the window automatically moves from the CCS edit view to CCS debug view. After the MCU
enters debug mode, click the Run button to enable the code running.
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~ a adc‘le PR CHNS R e el . e
> B3, Gener New File... Ste p 1 St e p 2
5 P Refere New Folder... i
> B, Debug Add Files/Folders... @
> B3 target Reveal in File Explorer Curl+Alt+P &> | adc12_14bit_resolution_LP_MSPM0G350.. v~ | % B ER
C adc12 Cpen in Integrated Terminal }3‘ @ ¥ T 90O
] Select for Compare —
= READI g_g > THREADS
= READI! Find in Folder... Alt+Shift+F > CALLSTACK
> VARIABLES
Copy Ctri+C | %
Paste Ctrl+V il
Copy Path Alt+Shift+C Eba i :::::TPZ::;GURATION

Copy Relative Path

Ctrl+K, Ctrl+Shift+C

I %% Build Project(s)

Ctrl+B

Clean Project(s)

Rebuild Project(s)

Build Configurations

System Configurations

Executable Actions

Debug Project

F5

Figure 3-20. Build, Debug and Run the Code

This section is a quick introduction to CCS functions. The commonly used functions and meanings are shown in
Figure 3-21. To view registers, users need to click View -> Registers and to open a register view window.

Go Project Run Scripts Terminal Help

Command Palette...

pen View...

pearance

itor Layout

Refource Explorer

Allocation
MemorjMap

Modules|
Qutline
Qutput
Problems

Properties

Registers

DEBUG
Ctrl+Shift+P

4> aldnz_wbin_re olution_LP_MSPM0G3507, .. v B ER
3. Debug control: Continue / Step over / Step into / Step out / Restart / Stop

> < ¥ * 90

>
> > THREADS
> CALLSTACK
I > VARIABLES
> S WATCH 2. View variables
I e and breakpoints
Cerl+Shift+D > TARGET CONFIGURATION
Ctrl+Shift+E
Ctrl+Shift+|
Ctrl+Shift+U
Ctrl+Shift+M
Alt+Shift+P

1. View registers

Figure 3-21. Commonly Used Debug Functions
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3.4.1.4 Migrating Between MSPMO0 Derivatives

Project migration in this scope means updating relevant project configuration files and settings that are specific
to the derivative, including linker files, startup files, and included libraries. To facilitate project migration,
SysConfig generates project configuration files by default, which can be controlled through the project
configuration module.

Here are the migration steps based on CCS:

1. In SysConfig, enable the device view and click on SWITCH.

2. Select New Values for the Device, Package, and CCS Launch Device to migrate the project configuration to
a new device, and then click CONFIRM .

3. After confirming the new device values, SysConfig highlights an error on the project configuration module.
The user must select the new device in the Select Device options. Make sure the device selection matches
what was selected for CCS Launch Device in the previous step.

4. Note that SysConfig highlights any conflicts with the migration, such as unavailable pins and peripherals. Fix
any conflicts as needed, and save all the changes to the SysConfig configuration script. Migration is now
complete and the user can build a project for the new target device.

ﬁ:’ = X & - Software » Project Configuration Files
RESTART 0§ ~_PROJECT CONFIGURATION (1 Project Configuration Files
% Project Configur (<)
Step 1 QoE Q § | Adnhtaduduke StepZ [ VSPMODRIVER LIBRARY (&)
I v SYSTEM (7) ~
nt configuration to the board or device selected below. Any incompativilties
@ Problems X Board (]
DMA o
v There are no problems in the current design.
GPIO Q6
Configuration )
<> Generated Files > X Py 4 Option Fil
- - er Libraries File Generatio
. Filter: all v SVETICH ® Linker Libraries File Generation
File name Category Include in build WWDT ® Wickide Libiites N
B> tiiepedlsoilies MSPMO Driver ° a v ANALOG (3)
> ti_msp_dl_config Library ADC12 [] DriverLib
B timspeilcon MSPMO Driver ° - comp ® —— 0
£/ TLIMeP-CLcOmn Library GPAMP ® R
’ 4 GUI Composer [
s MSPMO Driver ANCEL CONFIRM OPA ®
Event.dot Math
D Library ® a8 S VREF ® 1QMath [
TR Fm—— Configuration a8 «~ COMMUNICATIONS (5) Motor Control BLOC Sensorless F.. [
2 gpio_input_capture ] Seript 12¢ ® PMBUS (m]
4Total Files ] 12C - SMBUS SMBUS [
v SPI
CMSIS/DSP [
MSPMOL130X UART
g 0evce) " x UART-LIN ® Battery Gauge L2 C
VQFN-32(RHB) €

v TIMERS (4)

(Package)

v TIMER - CAPT. [x)
SWITCH

TIMER - COMPARE
TIMER - PWM
TIMER

Select Device

PDOO®

~ DATA INTEGRITY (1)

CRC

Figure 3-22. Migrating Between MSPMO Derivatives

3.4.1.5 Generate Hex Files

CCS includes utilities which can be used to generate output objects in multiple formats for use with programming
tools. The following steps explain how to enable the hex files using the hex utility which is integrated into CCS.

1. Right-click on a project and select Properties. Select Build — Tools — Arm Hex Ultility and select Enable Arm
Hex Utility.

2. Select Output Format Options. The common selections are Bin, Hex, and TI_TXT format. Select the desired
output format options.

3. Ifthe Intel HEX format is selected, one additional step is required to specify the memory and ROM width as
parameters. Select a memory and ROM width of 8in Properties — Arm Hex Utility — General Options.

4. Right-click on the project and select Build Projects. The hex file generates in the debug folder.
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Properties for: adc12_14bit_resolution_LP_MSPMOG?30™_nartos_ti Jang [Debug] Properties for: adc12_14bit_resolution_LP_MSPMO0G3507_nortos_ticlang [Debug]
.,
v General ~ pung e p

I\ Dependencies Command | "${CG_TOOL_HEX}" i= Steps Output format

{ & Variables Array (—-array)
v Build Arm Hex Utility flags & ASCI| hex (--ascii, -a)
Steps Bin
- --memwidth=8 --romwidth=8 --diag_wrap=off --intel % Arm Compiler
@ Link Order i linker Motorola S hex (—motorola, -m=1)
v 3% Tools e Hex Motorola S hex (~motorola, -m=2)

5 "? — ~ 42 Arm Hex Utility Motorola S hex (—motorola, -m=3)
3 ¥ 9 General Options Extended Tektronix hex (—-tektronix, -x)
> Arm Compiler Tl-Tagged hex (--ti_tagged, -t)

Diagnostics Options
Arm Linker e

TLTXT

Boot Table Options

General Options —
Load Image Options
Diagnostics Options

: Additional Array Format O...
Boot Table Options

Remove ‘Arm Hex Utility' from this tool-chain % Arm Obicoov Utilitv

Output Format Options

Cancel Save and Close —

Properties for: adc12_14bit_resolution_LP_MSPMO0G3=0, _rionis € 1ang [Debug]  WORKSPACE_CCSTHEIA éx 9. BEBRLS
v B3, ade12_14bit_resol ,ue,rpp 0G3507_nortos_ticlang [Debug
> B, Generated Source
. > B3, Referenced Source
Specify fill value (--fill, -fill) ~ B, Debug
> &7 SysConfig O select image mode (--image, -image) <> adc12_14bit_resolution_LP_MSPMO0G3507_nortos _ticlang_linkinfo..
> /2 Arm Compiler o |3 adc12_14bit resolution_LP_MSPM0G3507_nortos ticlang.hex |
> 8 A Linker Include linker fill sections in images (--linkerfill, -linkerfill) T 2de12 145 resolution LP_MESPMOC3 507 norios fang man
N Arm Hex Utility Specify map file name (--map, -map) B adc12_14bit_resolution_LP_MSPMO0G3507_nortos_ticlang.out
|specity memory width (--memwidth, -memwidth) 8 |
Diagnostics Options 3 N
! Specify output file names (--outfile, -0)

Boot Table Options

Output Format Options O Quiet Operation (--quiet, -quiet, -q)

Load Image Options |specity rom width (--romwidth, -romwidth) 8 |

Additional Array Format O...

Z . . O Zero based addressing (--zero, -zero, -z)

27 Arm Objcopy Utility
Cancel Save and Close
4

Figure 3-23. Generate Hex File

3.4.1.6 Program NONMAIN

If changes are made on the bootloader or MCU security settings by configuring the NONMAIN as shown in
Section 3.3.2.4, enable the NONMAIN erase in the CCS setting as well, as shown in Figure 3-24. Otherwise,
keep the default settings.

Properties for: adc12_14bit_resolution_LP_MSPM0G2507_nortos_1

'
G;;e;ipenden(ies Core Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP ~
{& Variables Category |MSPMO Flash Settings v
~ Build Program/Memory Load Options
= Steps Erase G& Debugger Options
@ Link Order H\Warpdhg: OayIng TN 0
v % Tools SPMO documenta§jon for more details

> /2 SysConfig

> /% Arm Compiler

> /% Arm Linker

> /% Arm Hex Utility
/% Arm Objcopy

O Erase DATA memaory o
O Erase MAIN and DATA
IO Erase MAIN and NONMAIN memory (see warning above)l

Aility [dis

Executable Actjgfs

O Erase MAIN, DATA, and NONMAIN memary (see warning above)
O Erase MAIN and NONMAIN necessary sectors only (see warning above
O Erase MAIN memory sectors by range (specify below)

O Do not erase Flash memory

Sector Erase: all 1kB sectors between Start and End address will be erased

Cancel Save and Close

7~

Figure 3-24. Programming NONMAIN

Cancel Save and Close
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Note
Extreme care must be taken when erasing and programming NONMAIN. If done incorrectly, like losing
connection in NONMAIN programming, the device is locked in a permanently unrecoverable state.

3.4.2 IAR Quick Start

Tl recommends an IAR Embedded Workbench version higher than Arm 9.32.x. The less recent versions do not
support MSPMO.

3.4.2.1 Environment Setup

3.4.2.1.1 SDK Support Setup

In IAR, users must add the latest MSPMO SDK version. This step only has to be done once, or when the SDK is
updated. This step only has to be done once, or when the SDK is updated.

» Step 1: In lAR, click on Tools — Configure Custom Argument Variables.

» Step 2: Click the Global tab, and then Import.

» Step 3: Navigate to your SDK folder into <MSPMO0O_SDK INSTALL DIR>/tools/iar/ and open
MSPMO0_SDK.custom_argvars.

» Step 4: The SDK variables is now installed in IAR. Click OK to close the window.

© 1AR Embedded Workbench IDE Stepl # Configure Custom Argument Variables btepz X
File Edit View Project |Tools | Window Help
N OB & % & optons. Workspace  Giobal =
Workspace Filename Extensions... Disable Group.
Configure Viewers..
1 New Group...
Files Cnghgure(uslolhmgumentVanablesu.
% Configure Tools.. Add Variable...
IAR Project Converter
Delete
-
Expand/Collapse Al
[tide disabled groups

[]Treat al open projects as modified.
(Updated variables wil be used for relative paths when saving.)

oK Cancel
(-] § St e p 3 B Configure Custom Argument Variables Ste p4 X
€ 1t his PC » Windows (C) » ti » mspm0_sdk_1.00.00.00_all » mspm@_sck_1.00.00.00 » tools » iar ~ LV
Workspace Global
org (2]
= O [EIIE Disable Group
R - - SYSCONFIG_ROOT = c:/ti/sysconfig_1.15.0
P ITUMREY 8 MSPMO_SDK_INSTALL_DIR = c:/ti/mspm0_sdk_1_00_00_00 o
MSP_SDK_INSTALL_DIR = c:/ti/mspm0_sdk_1_00_00_00 e
EXAMPLE_ROOT = c:/ti/ mspm0_sdk_1_00_00_00/tools/iar Add Variabe...
-
.
Import...
Expand/Collapse Al
i Hide disabled groups
Treat all open projects as modified.
— Custom Argument Variables il (Updated variables will be used for relative paths when saving.)
open Cancel oK Cancel

Figure 3-25. Add MSPMO SDK to IAR

Note
Make sure the MSPMO SDK path and SysConfig path matches the location and version needed for
this SDK release. If an earlier version of the SDK is installed, then make sure to update the path to the
current version. If the SysConfig path installed is incorrect or pointing to an older version, then modify
the version.
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3.4.2.1.2 SysConfig Support Setup

The SDK includes a preliminary version of SysConfig metadata which can be used to evaluate the user
experience of MSPMO SDK.

1. InlAR, select Tools — Configure Viewers from the menu.

2. Click Import.

3. Navigate to your SDK folder into <MSPMO_SDK_INSTALL_DIR>/tools/iar/ and open
sysconfig_iar_setup.xml.

4. The standalone SysConfig is associated to .syscfg files. Click OK to close window.

5. Double-check that the SYSCONFIG_ROOT Custom Argument Variable is correctly pointing to the SysConfig

folder.
© 4R Embedded Workbench IDE St e 1 o St e 2
File gt View Project [Tools | Window Help p p
DO B X options ‘
Extensions  Action oK
Warkspace ons.
Cancel
Files
%
New.
-/ Import...
< >| | Export...
; Step3 on Stepd
P [Wicomoevonss  OLEPHF <
A 10 THARC + WindomiIC) + 8 5 o S0 1000000l » g 40 000000 + 100H ¢+ i S
e !
. Extensions  Action oK
yscontiy ec setupami | | syscfg $SYSCONFIG_ROOT$\nw\nw.exe $SYSCONFIG_ROOTS - Gancel
. New...
4
4 Edit...
I Delete
. [Cimeot.. ]|
> Export...
open Ganca

Figure 3-26. Install SysConfig for MSPMO0

3.4.2.2 Import a SDK Example
Here are the steps to import an IAR code example from SDK:

1. InlAR, select File — Open Workspace from the menu.

2. Navigate to an IAR folder in SDK example at <MSPMO0_SDK_INSTALL_DIR>/examples/ and open the .eww
workspace file.

3. Click OK on the message.

4. Select a folder to install the example.
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© IAR Embedded Workbench IDE St e p 1
Help

[Bie] £t view Project_Tools™ Windol
1) NewFile

cten
19 New Workspace i
) openite,, -0
(7] _Open Workspace...
51| Open HeaderSource File Ctshift-H
Close -4

5] save Workspace
@ save Workspace As...
&1 Close Workspace

B seve

Step3

laridePm X
This will open a workspace from a template and save it in a new folder.

Cancel

@ Open Workspace

« A [ « mspm0_sdk_1.00.00.00 > examples > nortos > LP.MSPMOL1306 > driverlib >

Organize ¥ New folder

© gpio_toggle output LP MSPMOLI306 nor...  2/16/2023 528 PM

File name: | gpio_toggle_output_LP_MSPMOL1306_nortos_iartemplate.eww

~Step2 x

gpio_toggle output >

iar v o arch i

Workspace Files (*.eww)

Cancel

Step4

<« “ A > ThisPC > Windows(C) > ti > iar > my_first_ mspm0_project v o Search my_first_mspm0_proj.
Organize v New folder =Y @

4 Name Date modified Type Size

No items match your search

5

]

¢

v

File name: | gpio_toggle_output_LP_MSPMOG3507_nortos_iar.eww

Save as type: | Workspace Files (*.eww)

A Hide Folders

Save Cancel

Figure 3-27. Import a SDK Example

This is a simple instruction to use SysConfig with IAR.

1. Double-click on the .syscfg file in your project.
2. This opens SysConfig and allows users to configure peripherals, 10 pins, and other settings.

3. Save the changes and switch back to IAR EWARM. Build the code example. The Files in the SysConfig
Generate Files folder is updated.

© iamath._mathacl_ops.test_LP_MSPMOG3307._nortosjar - IAR Embedded Workbench IDE - Am 9.20.1
File Edt View Projec TIXDS Tools Window Help Stepl

Doma & xBn 2 C L Qouses
Workspace

SysConfig Gensreted Files
SysConfig_Generated_Filesipc!

x
et LP_MSPMOL1Z05 oo i Do =
Fies ® -
& Cligmeth_mathacl_ops.test_LP_MSPMOG3507_nortos_iar*

|- @ empty_LP_MSPMOL1306_nortos_iar - Debug = v

| e iempty

| | Fedier

|l e

| ‘ [ |

I =

|| =&

} i]

|

F
o

Overviow_enpty_LP_ MSPMOL1306_nortos_ja | gpio_soltware_pol_LP_ MSPMOG3507_roros_at < [ »
Buld

Messages

X « € > software

- MSPHODRVERLBRARY (6 gyscry. B=REMOVEAL
- SYSTEM ()

svserL

L
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®
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° o
®
o
®
o
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©  Flash ortrlle (Flashonh Cofiguration
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Mok souce sosc
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Figure 3-28. Use SysConfig With IAR
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3.4.2.3 Example Download and Debug

Follow the steps below to build the example under IAR:

1. To build the example, right-click in the project and select Make. Note that SysConfig projects automatically
generates files in the SysConfig Generated Files folder.

2. Click the Download and Debug button to download the code.

3. Now, start to debug the code.

@ gpio_toggle_output_LP_MSPMOL1306_nortos iar - IAR Embeg%q Workench IDE - Arm 9.32.1
File Edit View Projet TIXDS Tools Window Help ep

D0 e e Y
Workspace -

a x

Debug

Files

EX Jopio_toggle_output LP_MSP | v |

gpio_toggle_output
| Wl SysConfig Generated F
[ sysConfig_Generated_

gpio_toggle_output_LP_MSPMOL
Debug Log

Log

o

Options..

Make

Rebuild All

Clean

C-STAT Static Analysis

Add

Remove

Version Control System

Open Containing Folder..

File Properties..

FriFeb 17, 2023 02:58:43: IAR Embedded Workbench 9.32.1 (C\Program Files\|AR Sy
FriFeb 17, 2023 02:58:44: Loading the TIXDS Driver driver

Figure 3-29. Download and Debug

3.4.2.4 Migrating Between MSPMO0 Derivatives

© gpic_toggle_output_LP_MSPMOL1306_nortos_jar - IAR Embedded Workbench IDE - Arm 9.32.1

File Edit View Project TIXDS Tools Window Help

NN R = W0

Workspace vax

Debug v

Files o

© @ gpio_toggle_output_ LP_M... v
|-@ & gpio_toggle_output

i SysConfig Generated Files

— D sysConfig_Generated_Files

i Output

5 )5 ne.= @ s
© Download and Debug (Ctri+D)
Download the application and start
the debugger

SysConfig allows for an easier migration between MSPMO derivatives. However some manual modifications are
required on IAR. Here are the instructions:

1. In SysConfig, enable the Device View and click on SWITCH.
2. Select the corresponding options for the new MSPMO device and click CONFIRM. Note that SysConfig
highlights any conflicts with the migration, such as unavailable pins and peripherals. Fix any conflicts as

needed.

3. In the project options, select General Options — Target — Device. Select the MSPMO device.
4. In the project options, select C/C++ Compiler — Preprocessor — Defined symbols. Add the device definition
as per the device selected.

SLAAED1F — JUNE 2023 — REVISED JUNE 2025

Submit Document Feedback

Copyright © 2025 Texas Instruments Incorporated

MSPMO0 MCUs Development Guide 29


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1F&partnum=

Software Development Instructions

13 TEXAS
INSTRUMENTS

www.ti.com

v

20 -

iMAND v
v

'

‘RST -

A\ Switch Board or Device

- o x S b =
Chipsea >
RESTART s X
CMsemicon
Epson >
s |
Stepl Qo®o i | Sy .
Faraday >
(@ Problems SX (29 ’
| Fujitsu >
There are no problems in the current design. Geehy >
GigaDevice >
HDSC >
" ,.
<> Generated Files 5 X re 5
Filter: all - Holtek >
HSXP-HK >
File name Category Include in build Infineon >
Lapis >
MSPMO Driver
[ ti_msp_di_config.c i = ) 28 Cfc++ Compler Loy Corfiguration. Loy Optiora 1 by C (jnear >
y Target 20 s4bt ' o 5
Output Converter
B timsp_di_configh MSPMO Difver -9 a8 Custom Buld Processorvarart Mediatek >
Library Buid Actons OCore Cortex-M0+. v \ Microchip 5
Unker T T
D — MSPMO Driver a8 Debuoer @ Device Texasinstruments MSPMOL1306 Micronas. >
Library -2 St Ocusistack [Nooe Microsemi >
[\ Configuration CmSIS AP M!ndM.olwn ) >
> gpio_input_capture.syscfg Script B 08 Server Executon mode MitsubishiElectric >
et Nations. >
4Total Files 5] e Netsilicon >
Motk NordicSemi >
PE
MSPMOL130X ] Nuvoton >
& (Device) s ThedParty Driver Lo . >
» © TIMSPFET 'ONSemiconductor 3
VQFN-32(RHB) Towe oo )
(Package) =
RaspberryPi >
SWITCH (3 Redpine >
= Renesas >
lebug samsung >
SemiDrive >
25 o e 16 silicontaboratories >
- e - Socle >
Sonix >
ST >

Step2

| Texasinstruments >

Toshiba 3| p—

AMT0x >

AM243x > Texasinstruments MSPMOG1105

AM263x > Texasinstruments MSPMOG1106

AM273x > Texasinstruments MSPMOG1107

AM3x00¢ > Texasinstruments MSPMOG1505

AMaox > Texasinstruments MSPMOG1506

AMSTXX > Texasinstruments MSPMOG1507

AMB2xx > Texasinstruments MSPM0G3105

AMBaXC > Texasinstruments MSPMOG3106

AMESKC > Texasinstruments MSPMOG3107

AMIC110 > Texasinstruments MSPMOG3505

AMIC120 > Texasinstruments MSPMOG3506

[CSE" > Texasinstruments MSPMOG3507

ccaam > Texasinstruments MSPMOL1105

€C253x > Texasinstruments MSPMOL1106

ccaenc > Texasinstruments MSPMOL1303

ccaa > Texasinstruments MSPMOL1304

F28M35 > Texasinstruments MSPMOL 1305

F28M36 > Texasinstruments MSPMOL1306

tM3s > Texasinstruments MSPMOL1343

LMAF > X n MSPMOL1344

MSP432 > Texasinstruments MSPMOL 1345
| MSPMO. 3 Texasinstruments MSPMOL1346

omap >

PGA >

RM42L >

RM44L >

RM46L >

RMmdsL 2 File

RMS7L >

SM470R >

T™M4AC >

™E >

™saTOM >

TMS470R >

MSSTOLC >

T™SSTOLS >

This will migrate the current configuration to the board or device selected below. Any incompatibilities F .
actory Settings
will be flagged as errors W ] Mukifile Compilation
Static Analyss Discard Unused Publcs
The migration can be undone by using ctrl + z o the history view. Any underlying project or makefile is Runtie Chedking
not modified, and likely contains device-specific settings. These settings will need to be migrated 2 | Code | Optimizans | Ouput
Assembler Lst Diagnostics _ Encodings  Extra Options.
manually. Output Converter
Custom Buid [ignore standard include drectories
Setting Current Value New Value Buid Actions tores: (one per line)
Ak DIRS
Board None ». Debugger SDK_INSTALL_DIRS/source Ahird_party/CMSIS/Con
Smuator DK INSTALL_DIRS/source
Device MSPMOL130X a0
CMSIS DAP
Part Default Default h GDB Server Preinclude file:
Package VQFN-32(RHB) 5 [ =
Kk V] T Stellaris one perine)
Lock PinMux ] v T MSPMOLTI%_ - [ Preprocessor output tofle:
PE micro Preserve comments
CANCEL  CONFIRM STing Generate #ine drectives
Thrd-Party Driver
TIMSPFET
TIX0S
OK || Cancel
Figure 3-30. Migrating Between MSPMO Derivatives
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3.4.2.5 Generate Hex Files

Here is the instruction to generate hex files in IAR. Click Project — Options — Output Converter — Generate
additional output — Output format — Texas Instruments TI-TXT. Intel Hex or other formats also can be selected.

Figure 3-31. Generate Hex Files
3.4.2.6 Program NONMAIN

If users do the changes on Bootloader or MCU security setting by configuring the NONMAIN, then users need to

enable the NONMAIN Erase in the IAR setting, as shown in Section 3.3.2.4. Follow the steps below, otherwise,
please keep the default:

1. Click Options — Debugger — Download — Override default .board file — Edit. Select the 2nd element and
then click Okay.

2. Add --non_main_erase as an extra parameter.

St Flash Loader Configuration t X
epl e Step2
Qul :
Categony: Factor Settings @start: [0x41c00000 | gnd;  [Oxarc00sff | Cancel
General Options
Static Analysis
Runtime Checking ‘
C/C++ Compiler Setup Download jmages Muticore ExtraOptions Plugins
Assembler
Output Converter [ Verfy download
Custom Build ] Suppress dowrkoad Flash loader path:
z:ide :A(hons Use flashloaders) [ sToouaT DR sk ¥
' [A Overide defaut board file ) [JRAM load address: 0x0
Simulator $PROJ_DIRS\gpio_toggle_output_hiz_LP_MSPMOL'| | Exra parameters:
CADI =
s taB Edt... | ‘ -non_main_erase =
GDB Server Parameter descriptions:
Ljet Fetommsxsserse befors iashing [=non_main_erase /Erase non-main memory
| 3ink/3-Trace
|
Flash Loader Overview X |
‘ Range Offset/Address  Loader Path Loader Reloca oK
| CODE : 0x0 - Oxffff = STOOLKIT_DIR! T ¥ 1306.flash ~ Ed
(CODE : 041000000 - Ox41c001fF - STOOLKIT_DIR $\config\flashloader \TexasInstruments\FlashMSPMOLX_nonMain.fiash -
New.
Edit...
< > Delete

Figure 3-32. Program NONMAIN
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Note
Extreme care needs to be taken when erasing and programming NONMAIN. If done incorrectly like
losing connection in NONMAIN programming, then the device becomes locked in a permanently
unrecoverable state.

3.4.3 Keil Quick Start

3.4.3.1 Environment Setup
Unlike the IAR, this is OK to use old version, Keil, however, remember to update the MSPM0 CMSIS-Pack.
3.4.3.1.1 MSPMO0 CMSIS-Pack Setup

The Pack installer needs to be installed first before the MSPMO is developed. Here are the steps to update
MSPMO0 CMSIS-Pack:

1. In pVision, open Pack Installer through quick guide or select Project — Manage — Pack Installer.
K2 wVision [Men-Commercial Use License]
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
N=R=- Ny .Y | | | &= & | G
. | 5.:::'::-| i & | @

Project R x | @ Pack Installer

Install or update Software Packs that
contain Software Components

Figure 3-33. Open Pack Installer
2. In Pack Installer, search MSPMO on the left side in the search text box. Then, the corresponding MSPMO
family is shown on the screen.
Pack Installer - C:\Users\a0308323\AppData\Local\Arm'\Packs

File Packs Window Help
,S" Device: Texas Instruments - MSPMOG1X0X_G3X0X Series

4] Devices | Boards 1 b

Searcl‘l MSPIO - ><|

Device 2/ Summary

1% All Devices 50 Devices

= % Texas Instruments 50 Devices

+-T5 MSPMOCT10X Series 2 Devices

#1715 MSPMOG Series 12 Devices

+-7T8 MSPMOL Series 10 Devices

#1715 MSPMOLT1XX_L13XX Series 10 Devices

+-71 MSPMOL122X_L222X Series 4 Devices

Figure 3-34. Search Device
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3. Select the device to install a pack. Then on the right side, install the device-specific pack.

@85 Pack Installer - C:\Users\a0508923\ AppDatal Local\ Arm\Packs - [m] x
File Packs Window Help
Device: Texas Instruments - MSPMOL11XX_L13XX Series
ﬂ Devices Boards ﬂ ﬂ Packs Examples ﬂ
Search:  MSPMO - X pac 2- Install selected,pagk Descrigtion
Device A - Device Specific 2Packs MSPMOLT1XX_L13KX Series selected 4|
7% All Devices 30 Devices - Texaslnstruments:MS... | Install Device Family Pack for Texas|instruments MSPMOLTTXX_L13XX 5e
S @ Texas Instrumente 50 Devices - TexaslnstrumentsiMS... @ Deprecated | Device Family Pack for Texas{instruments MSPMOL Series
# 7% MSPMOCTI0X Series 2 Devices = enenc A/ Packs
%2 MSPMOG Series 12 Devices - Arm-Packs:PKCS 11 Install OASIS PKCS #11 Cryptographic Token Interface
41 %2 MSPMOGTXOX GIKOX Series 12 Devices - Arm-Packs: Unity & _Install Unit Testing for C (especially Embedded Software)
%2 MSBMOL Series 10 Devices - ARM:AMP & Deprecated | Software components for inter processor communication (Asymr
SPMOL T L13XX 10 Devices =*--ARM:Arm-20 @ Install A 2D graphic library optimized for Cortex-M processors.
Ww%m - ARM:CMSIS < Update CMSIS (Commen Microcontroller Software Interface Standard)
1.Select the device m--ARM:CMSIS-Compiler @ Install CMSIS Compiler extensions for Arm Compiler, GCC, Clang, and 12
&--ARM:: CMSIS-Driver 4 Update CMSIS Drivers for external devices
+-ARM:CMSIS-Driver_Va... Install CMSIS-Driver Validation
- ARM:CMSIS-DSP ! Update CMSIS Embedded Compute Library
m--ARM::CMSIS-FreeRTOS Install Bundle of FreeRTOS for Cortex-M and Cortex-A
m--ARMzCMSIS-NN 2 Update CMSIS NN software library of efficient neural network kernels
=--ARM: CMSIS-RTOS_Vali... Deprecated | CMSIS-RTOS Validation
- ARM:CMSIS-RTX. Q Install+ RTX RTOS implementaticen of CMSIS-RTOS2 API
E--ARM:CMSIS-View @ Install Debugger visualization of software events and statistice
m--ARM:DMA350 Install Pack for the DMA350 drivers.
=--Arm:iethos-u-core-dri... @ Install Device Driver for the Arm(R) Ethos(TM)-U NPU.
- ARMzmbedClient @ Deorecated | ARM mbed Client for Cortex-M devices

Figure 3-35. Install Device Pack
4. After approving the license terms, the pack is successfully installed.

Pack Unzip: TexasInstruments MSPMOL122X_L222X_DFP 1.0.0 *

License Agreement

Please read the following license agreement carefully.

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement, click the check box below,

Copyright (o] 2023, Texas Instruments |ncorporated M
Al rightz rezerved.

Rediztribution and use in zource and binary forms, vath or without
modification, are pemitted provided that the following conditions
are met:

* Redigtributions of gource code must retain the above copyright
niotice, this izt of conditions and the following disclaimer.

[v il agree to all the terms of the preceding License Agreement;

| MHext > | Cancel

Figure 3-36. Approve the License
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3.4.3.1.2 Sysconfig Support Setup

If SysConfig is required, follow the steps below to enable use. Make sure that SysConfig and SDK are installed
ahead. Here, we use SDK v1.30 and SysConfig v1.19 as an example.

1. Navigate to the SDK folder ( ...\timspmO0_sdk_x_xx_xx_xx\tools\keil). Edit SysConfig path in syscfg.bat to
match the downloaded standalone SysConfig address.

» Windows (C:) » ti » mspm0_sdk_ 1300003 » tools » keil w| Q| | Search keil F=l

~

O Name Date medified Type Size

5/2024 11:42 AM Configuration Sou... 1KB
11:42 AM Windows Batch File 1KB tfr

\ ) syscfg.bat - Notepad

File Edit Format View Help
[@echo off

© MSPMO_SDK _syscfg_menu_import.cfg 172

[%] syscfg.bat

set SYSCFG_PATH="C\ti\sysconfig_1.19.0\sysconfig_clibat"

if not exist "%SYSCFG_PATH%" (
echo.
echo Couldn't find Sysconfig Tool %SYSCFG_PATH%
echo "Update the file located at <sdk path>/tools/keil/syscfgbat”
echo.
exit

)

echo Using Sysconfig Tool from %SYSCFG_PATHS
echo "Update the file located at <sdk path>/tools/keil/syscfg.bat to use a different version”

set PROJ_DIR=%~1
set PROJ_DIR=%PROJ_DIR:'=%

set SYSCFG_FILE=%~2

Figure 3-37. Edit syscfg.bat
2. In the same folder, open another file for editing. Modify the SysConfig and SDK versions and paths.
» Windows (C:) » ti » mspm0_sdk_1_30_00.03 » tools » keil ] Search keil

S

[ Mame Date modified Type Size

@ MSPMO_SDK_syscfg_menu_import.cfg I 1/

[l syscfg.bat \ 1/

j MSPMO_SDK_syscfg_menu_import.cfg - Notepad

/2024 11:42 AM Configuration 5ou... 1KB
/2024 11:42 AM Windows Batch File TKB

ra

File Edit Format View Help

[Sysconfig v1.19.0 - MSPMO SDK v1_30_00_03]
Command=C\ti\sysconfig_L.19.0\nwinw.exe CAtivsysconfig_1.19.0
Initial Folder=cAtivmspm0_sdk_1_30_00_02

Arguments=--compller Kell -5 .metadata\proguctjson #t.__
Prompt for Arguments=0

Run Minimized=0

Run Independent=-1

Figure 3-38. Edit MSPMO0_SDK_syscfg_menu_import.cfg
3. In Keil, select Tools — Customize Tools Menu from the menu.

E uVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
=a=- | _ = | | | Set-up PC-Lint...
. | ;_::ﬁ;.l Lint

Lint All C/C++ Source Files

Project
Configure Merge Tool...
Customize Toals Blenu...

(N
Figure 3-39. Keil Customize Tools
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4.

Import MSPMO_SDK_syscfg_menu_import.cfg file into the Customize Tools Menu.

Customize Tools Menu

Menu Content:
Sysconfig v1.18.

Syscorfig v1.19

1.Click import « tools » keil v o h kil p
All Entries 1
X[+ lew folder - m @
- MSPMO SDK v = A
0- MSPMO SDK v1 Name v Date modified Type

Export...

1/25/2024 11:42 AM Config!

&) MSPMO_SDK syscfg_menu_import.cfg

[~ Prompt for Arguments 2. Choose file in <sdk>/tools/keil
I~ Run Minimized

V' Run Independent

Command: ]C:\ll\syscorﬂ»gj

19.0\nw\nw exe C:\i\sysconfig_1.19.0 J

Customize Tools Menu

Intial Folder: [c:\ti\mspm0_sdk

1.30_0003 =]

Arguments: l-compi!er keil s "

OK

" metadata\product json" "#E"

Cancel

4. |t will be shown on Menu Content

I~ Prompt for Arguments
™ Run Minimized
¥ Run Independent

Command: [C-\ti\sysconfig_1.19.0\mw\nw.exe C:\ti\sysconfig_1.19.0 ...

=]
I

nitial Folder: [c \ti\mspm0_sdk_1_30_00_03

Arguments: I—cumpile{ keil < " metadata\product json" "HE"

5. OK | Cancel ] Help

Figure 3-40. Import MSPMO0_SDK_syscfg_menu_import.cfg File
5. The SysConfig entrance now appears on the menu. You can use SysConfig for MSPMO development on

Keil.
File Edit View P
=2=N- 1
-
Project

=] “%3 Project: bsl_software_invoke_app_demo_uart_LP_MSI
s bsl_software_invoke_app_demo_uart_LP_MSPMOI

3.4.3.2 Import a SDK Example

roject  Flash Debug Peripherals  Tools  SVCS

LOAD
| 51| bsl_software_invoke_apg |~

Window  Help
Set-up PC-Lint...
Lint

& |
Lint All C/C++ Source Files

Configure Merge Tool...

Customize Tools Menu...

Sysconfig v1.18.1 - MSPMO SDK vi_20_01_06

| Sysconfig v1.19.0 - MSPMO SDK v1_30_00_03 |

Figure 3-41. Finish SysConfig Setup

Here is the guide that explains how to import a MSPMO SDK example into Keil:

1. In Keil, select Project — Open Project.
K2 pvision
File Edit View | Project Flash Debug Peripherals Tools 3VWCS  Window Help
1B §| Mew pVision Project...
| Mew Multi-Project Workspace...
Project Open Project... [}

Flmen Deninrt

Figure 3-42. Open Project
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2. Select a demo project from SDK. For the nortos example, use the .uvprojx project file. For the RTOS

example, use .the uvmpw work space file. An example is shown in Figure 3-43.
KA Select Project File

X
— v « gpio_toggle_output > keil v O Search keil -]
Organize = New folder ==

2« [[H o
pic Lo Name Date modified

l; Tl Drive ﬂ gpio_toggle_output_LP_MSPMO0G3307_nortos_keil.uvprojx

10/7/2023 2:38

= This PC

3 0 Objec nrtos example
i jects

I Desktop

.L-J Documents

JL Downloads

M [ = | keil

Home Share View

&«

MSPMO0 MCUs Development Guide

v 4 « examples > rtos » LP_MSPMOG3507 > kernel > blink_led » freertos > keil

A [ Name
3 Quick access

| %) blink_led_LP_MSPMO0G3507 freertos_keil.uvprojx
I Desktop * - . .
I @m blink_led_LP_MSPMO0G3507_freertos_keil_multi.uvmpw I
* Downloads * Eg mspm0g3507.sct
= Documents * 7] startup_mspm0g350x_uvision.s
| Pictures +

rtos example

Figure 3-43. Select Keil Project
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3. To open the .syscfg file, double click the .syscfg file. Then, select Tools — Sysconfig v1.19.0 - MSPMO SDK
v1_30 00 _03. The .syscfg file opens in a separate window.

Project @ _] gpio_toggle outputsysfg | 2

=] |Prcject: gpio_toggle_output_LP_MSPMOG3507_nortos_keil [« TR
El %5 gpio_toggle_output_LP_MSPMO0G3507_nortos_kei

=5 Source
io_toggle output.c

1 I_] gpio_toggle_output.syscfg I
] startup_mspm0g3507_uvision.s

< I

/ti/b

FIC R I T RS )

ﬂ C\ti\mspm0_sdk_1_21_00_00_internal\examples\nortos\LP_MSPMOG33507\driverlib\gpio_toggle_output\keil\gpio_togs
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

= | ﬂ‘ 6 55‘ ‘ - | ™ Set-up PC-Lint...
— = Lint
Sl e ‘ -ﬁl gpio_toggle_output_LP_ |~ "

Project £
E-“% Project: gpio_toggle_output_LP_MSPMO0G3507_norto Configure Merge Tool...
= 3% gpio_toggle_output_LP_MSPMO0G3507_nortos_kei Customize Tools Menu...
=45 Source
] gpio_toggle_output.c
Q gpio_toggle_output.syscfg
At :

Lint All C/C++ Source Files

Sysconfig v1.18.1 - MSPMO SDK v1_20_01_06
3 I Sysconfig v1.19.0 - MSPMO SDK v1_30_00_03 I

8 SysConfig - C:\ti\mspm0_sdk_1_30_00_03\examples\nortos\LP_MSPMOG350f\driverlib\gpio_toggle_output\gpio_toggle.. — a X

FILE ABOUT

4 = X «& € - Software » Board ® <> & D :
v PROJECT CONFIGURATIO... -
Board @
E Project Config... (V] A @ Problems & 5
°'E§ v MSPMO DRIVER LIBRARY ...
Debug Configuration 8
.V SYSTEM(9)
Board o Debug Enable On SWD Pins ERRORS WARNINGS SUPPRESSED
DMA ®
GR10 9® Global Pin Configuration
MATHACL ® ~ Location Ty Details
Configuration NVM @
RTC @ Enable Global Fast-Wake O ¢ > Generated Files Wil ¢
SYSCTL ]
SYSTICK ® Configure Unused Pins O Filter: all =
h 1.
WWDT ® Generate Peripherals & Pin Assi O I cat
v ANALOG (6)
ADC12 [©) ialization Priority Confi ion D ti_msp_dl_config.c ’[\)AHS\
COMP @ . . )
DACT2 ® Initialization Priority 0 §Y.. ~ D ti.msp_dLconfigh M'.S
GPAMP ® Initialization Priority 1 PW.. ~ Driy
OPA @ Initialization Priority 2 QEI - D Event.dot Ms
VREF ® Initialization Priority 3 CA. ~ Drig
AAssLEG A LTI ALIA oy — ~ar
Figure 3-44. Open .syscfq file
3.4.3.3 Example Download and Debug
Here is the guide that explains how to download the code into MSPMO based on Keil:
1. Right-click project files, then select open options for target
=-*% Project: gpio_toggle_output_LP_MSPMO0G3507_nortos_ke 19/
%5 gpio_toggle_output_LP_MSPMOG3507 nortos_keil 2%‘ * Copyright (c) 2023, Texas Instrumen
E-5 Source ,ﬁ\ Cptions for Target "gpio_toggle_output_LP_MSPMOG3507_nortos_keil'... Alt+F7
io_toggle_output.c
J gp. -teggieoutp Add Group... n
W gpic_toggle_ocutput.sy _ =
j ctartup_mspm0g3sox_ ﬁ Manage Project ltems...
p_mspmug _ )
I[] ti_msp_dl_config.h Rebuild all target files
ill ti_msp_dl_config.c Build Target 7
4 Driverlib ¥ | Show Indude File Dependencies

—] == | = s masy oo I

13 notice, this list of conditions

Figure 3-45. Open Options for Target
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2. Select a debugger from the Target Options window. To use XDS-110, select CMSIS-DAP Debugger. If J-Link
is required, then select J-LINK/J-TRACE Cortex.

OptionsforTarget'gpio_toggIe_output_LP_MSPMOGBSO?_nonoi_keil' *

Device I Target I Qutput I Listing I User I C/C++ {.ﬂ.CG}I Asm I Linker Util'rties |
" Use Simulator  with restrictions Settings | o Usze: CMSIS-DAP Debugger vl Settings |

[~ Limit Speed to Real-Time ULINK Pro Cortex Debugger A

515-DAP Debugger
J-LINK / J-TRACE Cortex
Models Cortex-M Debugger

| e | |] ok S:Eﬂgg:{ (=

: - Pemicro Debugger
Restore Debug Session Settings Restor) SiLabs UDA Debugger
¥ Breakpaints ¥ Toolbox ¥ Bl Altera Blaster Cortex Debugger
TI XDS Debugger hd

[V Load Application at Startup ¥ Run to main() ¥ Load ( main()

Initialization File: Initial

¥ Watch Windows & Performance Analyzer v
¥ Memory Display [V System Viewer ¥ Memory Display [V System Viewer

1 T 1 AL I =T = T 113

CPUHL: Parameter: Driver DLL: Parameter:
ISARMCMB.DLL I-MPU ISARMCMB.DLL I-MPU

Dialog DLL: Parameter: Dialog DLL: Parameter:
IDARMCW.DLL I-pCMD+ ITARMCW.DLL I-pCMD+

[~ Wam ff outdated Executable is loaded [~ Wam ff outdated Executable is loaded

Manage Component Viewer Description Files ... |

0K |  Cancel |  Defauts | Help

Figure 3-46. Select the Debug Pane

3. Click on the Settings button. On the Debug tab, make sure the settings match with Figure 3-47 and Figure

3-48.

XDS110

m Options for Target 'gpio_toggle_output_LP_MSPMOG3507_nortos_keil' X

Device | Target | Output | Listing | User | C/Co+ (ACE) | Asm | Linker Debug | urites |

Settings | | & Use: [CMSIS-DAP Debugger

[V Load Application at Startup [V Run to main()

" Use Simulator  with restrictions
[~ Limtt Speed to Real-Time

[V Load Application at Sta

CMSIS-DAP Cortex-M Target Driver Setup X

Debug |T|ace I Flash Download | Pack ]

CMSIS-DAP - JTAG/SW Adapter — ~ SW Device

[ﬁ .LI IDCODE | Device Name Move
SWDIo o ST .
Serial No: [MG350001 © (6BA2477  ARM CoreSight SW-D a
Fimware Version: |1 20 I
7 5wl Pot:|sw | & pu
M

Max Clock: | 5MHz >

-Debug
~Connect & Reset Options -Cache Options Download Options -
Connect: INonmaI ﬂ Reset: |SYSRESETREO ;I [V Cache Code [~ Verfy Code Download

[V Reset after Connect [V Cache Memory | | I Downloadto Flash

| [ Log Debug Accesses | Stop after Reset

oK | Cancel | Help

Figure 3-47. Check the Setting of XDS110 Probe
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J-Link

KA Options for Target 'gpio_toggle_output_LP_MSPMOG3507_nortos_keil

Device | Target | Output | Listing | User | C/C++(ACB)| Asm | Linker Debug | uriites |

Settings | | @ Use: [J-LINK/ J-TRACE Cottex >

"~ Use Simulator  with restrictions

[ Limit Speed to Real-Time

¥ Load Application at Startup ¥ Run to main()

¥ Load Application at Sta

Settings I

[v Run to main{)

Cortex JLink/JTrace Target Driver Setup

Debug ]Trace I Fash Download ]

r~J-Link / J-Trace Adapter SW Device
SN.  [5s704384 ~] IDCODE | Device Name | Move
Device: | Jlmk SWD | & 0x6BA02477  ARM CoreSight SW-DP ; |
HW : I V9.70 dll: | V7.94k D o !
FW: |J-Link V9 compiled May 720
Port: Max Clock: & Automati bE
[sw =] [sMHz ][} € Manual Confiouatio Hane: [
JTAG |
SW Auto Ck | | e | |
Connect & Reset Options 1 - Cache Options Download Options

Connect: |Nonna| j Reset: INnrmaI
[V Reset after Connect

~!|| ™ Cache Code
¥ Cache Memory

[~ Verfy Code Download
¥ Download to Flash

Interface TCP/P Misc
& USB ¢ TCPAP Network Settings =
IP-Address Port (uto:0) | Autodetect Lk Info |
Scan 27 0 0 : 0
EEEEES | Pra | || Junkcmd |
State: ready
oK |  Cancel | pob |

Figure 3-48. Check the Setting of J-Link Probe

4. Click on the Flash Download tab and check whether the description matches Figure 3-49. If this does not
match, then click on the Add button and select the corresponding MSPMO MAIN option. The device type is
On-chip Flash. At last select Reset and Run.

Figure 3-49. Flash Download Setting
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5. Click the Build button to build the project, then click the Load button.
E Chtivmspm_sdk_1_30_00_0Fexamplesinortos\LP_MSPMOG3I50 M driverlib\gpio_tog
File Edit View Project Flash Debug Peripherals Tools SVCS  Window

NS @] % DR || PR R|ESE,
@ 4 @ M |:1| %gl gpio_toggle_output_LP_ £ﬂ| ﬁ % ’ Q?
Project L x|

=4 Project: gpio_toggle_output_LP_MSPMOG3507_nortos_keil
E@' gpio_toggle_output_LP_MSPMOG3507_nortos_keil
EE‘ Source
: |j gpic_toeggle_output.c
Ij gpic_toggle_output.syscfg
Ij startup_mspm0g330x_uvision.s

&

Figure 3-50. Download Project
6. To build the FreeRTOS supported example, select Project — Batch Setup and select all the project targets
for the build. Next, select Batch Build to build all the projects in the workspace.

eil\freer

os_builds_LP_MSPMOG3S07. n K catimspmo_sdk_1_20_01 ¢ X _builds_LP_} _release keil.uvproj - Vision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

NBHAP| % DB 0| == | P nnn|EEEG o gasQ-|leocs a-|@-| X

O @8] # | reospinsomel K| A B o 2@ Step?

Poiet | @ Buchuld

= & work & BatchRebuild
a% Batch Clean

ERs Q-|e

Stepl

> & @-|@-| X

s © BatchSetup..
a%
@ &3 blink led_LP_MSPMOG3S!

& freertos_builds_LP_MSPN

&l blink led LP MSPMOG3S! Selct Project Tapets

&) freertos_buids_LP_MSPM0G3507_release_kei Buid
¥ freertos_buids_LP_MSPMOG3S07_release_kei
5 blak_led_Lp_MSPH0G3S07_freertos_kel Rebukd
blink_led_LP_MSPM0G3507_freertos_kei
L cean

Select Al
Deselect Al

T —— »
Eeroj.. @oo..| ) Fun.. |0y Tem.

Figure 3-51. Build RTOS Example Under Keil

3.4.3.4 Migrating Between MSPMO0 Derivatives

SysConfig allows for an easier migration between MSPMO derivatives. However some manual modifications are
required on Keil. Follow the steps below:

1. In SysConfig, enable the Device View and click on SWITCH.

2. Select the corresponding options for the new MSPMO device and click CONFIRM. Note that SysConfig
highlights any conflicts with the migration, such as unavailable pins and peripherals. Fix any conflicts as
needed.

3. Inthe Keil IDE, open the Device tab in project options, and select the new MSPMO derivative.

4. Update the device definition by selecting C/C++ (AC6) — Preprocessor Symbols — Define. Add the device
definition as per the device selected.

5. Update the linker file in Linker — Scatter File. The MSPMO SDK includes default files for all MSPMO
derivatives at <sdk>\source\ti\devices\msp\mOp\linker _files\keil.

6. Add the startup file of the new derivative to the project and remove existing one. The MSPMO SDK includes
default files for all MSPMO derivatives at <sdk>\sourcel\ti\devices\msp\mOp\startup_system_files\keil.
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HESTARE: Switch Board or Device
Stepl @ O B D P hiswillmigrate the current tonhguvanomo&teﬂzwce selected below, Any incompatibilties
will be flagged as errors.
(@ Problems X The migration can be undone by using ctrl + z or the history view. Any underlying project or makefile is
i likely contains device-specific settings. These settings will need to be migrated
. Thereareind problems ithe currentdesign T:;nnr::y d, and lkely contains device-specific settings. These settings will need to be migrated
<> Generated Files 2 X setting Current Value New Value
o v
a Board None v
. Fiter: all -
Device MSPMOL130X
File name Category Include in build ot e e .
B ti_msp_di_config.c [AbSPMO Driver ® B8 Package VQFN-32(RHB) [VSS0P-28(DGs28) 2
Lk Lock PinMux
mer MSPMO Driver
B ti_msp_di_configh it = ) B F O —
IMAND e MSPMO Driver  ——
Event.dot
D ever Library L ] 8
[ gpio_input_capture.syscfg g;’:g‘g“’a“"" B
4Total Files ]
MSPMOL130X
g Ceee) » x
VQFN-32(RHB) «
| (Package)
swiTcH
RST v
Options for Target ‘:mpty_LPvMSPMOUKDG_nngsE(é 4 X V] Step 5
Device | Target | Output | Listing | User  C/Co+(ACE) | Asm | Linker | Debug | rities | Device | Target | Output | Listing | User | C/Cos (AC6)| Asm  Linker | Debug | ities |
Preprocessor Symbols. I™ Use Memory Layout from Target Dialog X/O Base: |
eine: [CHSPHETTOE. | I™ Make RW Sections Postion Independert /0 Bose: [BO0000000
s | I™ Make RO Sections Postion Independent AW e B0
- I™ Dont Search Standard Libraries.
s CoRtas 0 [ Report mightfai Conditions as Enors gmatiaWarnos:

I™ Executeonly Code Wanmings: [MISRA Compativle v|  Language C: [c99
Optimzation: [02_v] I Tum Wamings nto Eors
I Link-Time Optimization I Plain Charis Signed [V Shott enums/wchar
I Spit Load and Store Mutiple I Read-Orly Postion Independent [~ use RTTI

[¥ One ELF Section per Function ™ Read-Wike Postion Independent [~ No Auto Includes

=l
Language Cr+: [oes1t -

St [t .| e

7]

Device | Target | Output | Listing | User §€éW§

Vendor:
Device:
Toolset.

Search

& @ Texas Instruments
= 4 MSPMOL Series

fsm | Linker | Debug | Urities |

Software Packs -

Texas Instuments Software Pack
MSPMOL1105 Pack: [Texasinstruments MSPMOL_DFP.1.00.00
ARM URL:  hitps://www i com/msp430/

——

[MSPMOLT10¢ microcontrollers (MCUs) are part of the MSP highly- A
3252 MC!

oo y
|Am® Cortex®-M0+ coreplatform operating at up to 32-MHz
= % MSPMOL110x [frequency. These optimized MCUs offer high-perfomance analog
P MsPMOL1105 [peripheral integration support extended temperature ranges from -
EDTISEN | to 105, and operate wihsupply votages from 1.62 Vo 36 V.
@ MSPMOL1106 The MSPMOLT10x devices provide up to 64KB embedded flash
SRAM. These MC|
@ 45 MSPMOL130x ¥

d upto +1%,
Ineed for an extemal crystal Addtional features include a 3channel
IDMA. 16 and 32bit CRC accelerator.and a variety of high-
[performance analog peripherals such as one 12t1.45-Msps ADC

{ampifer and a

10] § f v

Inclode [.7.7.7.7.7 Juource thed_paty CHSIS/Core/include. /. /1.7 Jsouroe =
s
Misc
Misc 0
Conros | contrls
Compler  [orc < a Linker  [-cpu Cottex-M0+ "o N ~
control - |fno i funsigned-char short-enums fshort-wchar control  |-strict ~scater " \mspm0l1105.sct
sting v sting v
oK Cancel Defauits Heo | OK | Canced |  Defauts | Help

ok | cacel Defauts

Project
5 % Project: emprﬁi@@ﬁsmnmmu
S empty_LP_MSPMOL1306_nortos_keil

= 3 Source
@ ) empty.c
) empty.syscfg
) ti_msp_di_configh
@ ) timsp_di_config.c

L]

& &5 Driverib
] driverlib.a

Figure 3-52. Migrating Between MSPMO Derivatives

3.4.3.5 Generate Hex Files

Here is the instruction to generate hex files in Keil. Click Project — Options — Output — Create Hex File — OK.
You can select the paths through click Select Folder for Objects to locate the HEX file. The default path is the

object folder under project file.

Figure 3-53. Generate Hex Files
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3.4.3.6 Program NONMAIN

If users make the changes on Bootloader or MCU security setting by configuring the NONMAIN, as shown in
Section 3.3.2.4, then users need to enable the NONMAIN Erase in the IAR setting as well. Follow the steps
below, otherwise and keep the default:

1. Click Options — Debug — Settings — Flash Download.
2. Add the NONMAIN programming algorithm, and then click OK.

Options for Target ‘adc12_14bit_resolution_LP_MSPMOL1306_nortos_keil" X

Device | Target | Output | Lising | User | C/Cos (ACE) | Asm | Linker Debug | Lites |

= =
PMO A £4KB
Download Function RAM for Agorthm - [MSPMOL NONMAN
Lopp ( Erse ¥ Program AM25x128 Flash Flash 165
‘; @ Erase ¥ Verfy Start: |0x20000000 Size: |0x00001, K8P5615UQA Dual Flash Ext. Alash 32bit
C Donot I~ Reset and Run LPC180c/430c MX25VB035F Ext. Aash SPI MDK Core
1| LPC180c/430x S25FL032 SP. Ext. Aash SPI MDK Core
Programming Algorithm 1| LPC180c/430x S25FLO64 SP. Ext. Aash SPI MDK Core
LPC407x/8x S25FL032 SPIFI Ext. Aash SPI MDK Core
)\ Device Sze | Device Type | Addresgfange [1| Lpesssox MT25aL128 SPIFI Bt.Aash SPI  MDK Core
MSPMOL MAIN 64KB (3 On<hip Aash @A - 0000FFFFH M29W640FB Flash Ext. Flash 166t  MDK Core
MIMXRT105x EcoXiP Flash Ext. Alash SPI MDK Core
RC28F640J3x Dual Alash Ext. Flash 32bt  MDK Core
S25FL128S_V2C Ext. Aash SPI MDK Core
S$29GL064N Dual Fash Ext. Alash 326t  MDK Core
S25JL032H_BOT Fash Ext. Flash 166t  MDK Core
Q2911 NM2H TNP Aash Fvt Flach 165t MNK Cans.

Size: |(x00010000 | Selected Flash Algorthm File:

‘IC \Users\ "AppData'\Local\Am\Packs\Texasinstruments\MSPMOL11XX_L13XX_DFP\"
[ ] o

' Use Smulator  with restrictions Settings | | © Use: |CMSIS-DAP Debugger v ||| Settings
I™ Limt Speed to Real-Time
¥ Load Application at Startup ¥ Runto main() ¥ Load Application at Statup ¥ Run to main()
Intiaization Fie: Intiaization Fie:
Restore Debug Session Settings Restore Debug Session Settings

¥ Breakpoints ¥ Toobox ¥ Breakpoints ¥ Toobox

¥ Watch Windows & Peformance Analyzer ¥ Watch Windows W Tracepoints

¥ Memory Display [V System Viewer ¥ Memoy Display [ System Viewer
CPUDLL: Parameter: Driver DLL: Parameter:
[SARMCM3 DLL [SARMCM3 DLL
DislogDLL:  Parameter. Disog DLL:  Parameter
[DARMCMT.DLL [oCMO~ [TARMCM1.DLL [5CMO~
I™ Wam f outdated Executable is loaded I~ Wam f outdated Executable is loaded

Manage Component Viewer Description Fies |
oK Cancel

Defauts | Help ]

Figure 3-54. Program NONMAIN
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4 Mass Production Instructions

An overview of the program software and tools is shown in Figure 4-1. The available interface is JTAG (SWD)
and Bootloader (BSL). J-Link and C-GANG only support SWD. XDS110 supports SWD and Bootloader over
UART.

J-Link and XDS110 can only program one MSPMO at a time. C-GANG can program six MSPMOs at one time.

Hardware Bridge Software on PC
SWD

« SWD SwD o _ .
% ‘ J-Link g,/ J-Flash Un|FIash
[N — V ! :
SWD XDS110 ITIIIL]
- (TMDSEMU110-U) 1X MSPMO

|mage — oS 110 UniFlash
- (Launchpad)

PRG LALLL L]
6x MSPMO

BSL/OTA SWD @C-GANG i GangPro-ARM :>

Figure 4-1. Program Software and Tools

For more implementation about bootloader, see MSPMO Bootloader (BSL) Implementation. For more production
programming tools, see E2E page.
4.1 Generate Production Image

Table 4-1 lists different types of image generated by different IDEs. For the step by step generation guidance,
see Section 3.4.

Table 4-1. Product File Generated by IDE

IDE TI_TXT (.txt) Intel hex (.hex) bin (.bin) Step by Step Guidance
CCSs Y Y Y Link
IAR Y Y Y Link
Keil N Y N Link
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4.2 Program Software Tools Quick Start
4.2.1 Uniflash Quick Start

This section describes how to install the UniFlash tool with TI's MSPMO devices. See the UniFlash Quick Start
Guide for more information.

4.2.1.1 Program Through SWD

The debugging interface such as XDS110 can be used by UniFlash to program the device. The needed
hardware pins are SWDIO, SWCLK, 3V3 and GND. Follow the steps below:

1. Follow the steps to select the debugger (either XDS110 or J-Link). Then click Start to start program.

2. If NONMAIN must change, change the erase setting before programming. If this is not required, keep the
default option.

3. Select the image and start to program by clicking Load Image.

4. Using the Memory tab, UniFlash can also inspect the flash memory of the device simply by selecting Read

Target Device.

Category: All | C2000 | mmWave | MSP | PGA | xSE&Qme Wireless | Bootloader | Sitara MCU K uniFiash Step3 - O X
Q MSPMOL1306 UniFlash  Session v About o B

Wl LP-MSPMOL1306 LaunchPod  On-Chip
Configured Device : Texas Instruments XDS110 USB Debug Probe > MSPMOL13

I Ml MsPMoL1306 On-Chip I
M MSPMOL1306(B00TLOADER) Serial
Select and Load Images

~ X
Settings & Utilities Flash Image(s)

@ selected Connectiop: 9 Texas Instruments XDS110 USB Debug Probe
Memory | Pwm,ompm,LP,MsPMuu3oa,nonos,uc\angmrI«Ds 0fd3c95568023261

Q x ®
_ Standalone Command Line
SEGEERFLINK Emutator J-Link Availyble Actjefi(s) - 1 infpge Selected
Spectrurh Digital XDS560V2 STM LAN Emulator
I Load Image || Verify image I

Spectrum Dgital XDS560V2 STM TRAVELER Emulator

Spectruth Digital XDS560V2 STM USB Emulator
Spedtrum Digital XDSPRO LAN Emulator Reset Actions
Spedtrum Digital XDSPRO USB Emulator [Click here to query available reset options

Texas Tnumms XDS100v2 USB Debug Probe
»
Texas INStruments XDS100v3 USB Debug Probe
[ Texas nstruments x0S110 USB Debug Probe | XDS110 O Console « = X
Texas Ipstruments XDS2xx LAN Debug Probe
[7/1/2024, 9:47:48 AM] [INFO] CORTEX_MOP: GEL Output: Memory Map Initialization Complete
Texas Ipstruments XDS2xx USB Debug Probe
[7/1/2024,9:47:50 AM] [s gram Load co sfully
Texas Instrdments XDS2xx USB Onboard Debug Probe [7/1/2024, 9:48:19 AM] [IN
[7/1/2024, 9:48:19 AM] [S
C:/Users/a0224173/Deskt
@ e
UniFlash Step2 = E
UniFlash  Session +  About @
Step4d
- o X

Configured Device : Texas Instruments XDS110 USB Debug Probe > MSPMOL1306 [download coxm CORTEX_MOP Ut

UniFlash  Session ~  About
Program Find and Configure Settings and Utilities

Configured Device : Texas Instruments XDS110 USB Debug Probe > MSPMOL1306 [downlo:
Settings & Utilities Q = [+]
Memon, 3
4 O Erase MAIN memory only Program Memory Browser
@ Erase MAIN and NONMAIN memory (see warning above)
Standalone Command Line | Settings & Utlities

O Erase MAIN and NONMAIN necessary sectors only (see warning

Standalone Command Line

above)
O Erase MAIN memory sectors by range (specify below)

O Do not erase Flash memory

H

Note: Sector Erase: all 1kB sectors between Start and End address will Read Target Device

be erased

Sector Erase Start Address: Ox 0

Sector Erase End Address: Ox 0

Figure 4-2. Program Through SWD

4.2.1.2 Program Through Bootloader

Here are the steps to program MSPMO through bootloader using Uniflash. The required hardware pins are TX,
RX, 3V3, GND and invoke pins.

Search the device name and select the bootloader option for the device.

Check the COM port by referring to the device manager.

Check the UART Bootloader port by referring to the data sheet.

Finish the hardware connection (RX, TX, 3V3, GND, Invoke) and start program.

hownN =
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Stepl Step2

niFla I
~ New Configur.
UniFlash —
A X
Q Selected Device: MSPMOL1306(BOOTLOADER) Configured Device : Serial Connection > MSPMOL1306(BOOTLOADER) [download cexml] CORTEX_MOP
Program Find and Configure Settings and Utilities
Category: All | C2000 | mmWave | MSP | PGA | Safety | Tiva | UCD | Wireless | Bootloader | Sitara MCU
Settings & Utilities Q = (+)
Q MSPMOL1306 ax g I
8 LP-MSPMOL1306 LaunchPad  On-Chip Standalone Command Line' &
v Setup
W MsPMOL1306 on-Chip
| Wl MSPMOL1306(BOOTLOADER) Serial |

ote: Example - COM1 (Windows), /dev/ttyACMO (Linux),
/deW{ty.usbmodem1411 (0S X)

I 0 Selected Connection: 9 Serial Connection I oM Fori: COMT0
or
A
& Device Manager - o X

e Edit File Action View Help
= m Hm

0

& WAN Miniport (SSTP)
K7 Other devices
« @ Ports (COM &LPT) ridge for UART is only supported by XDS

Intel(R) Active Management Technology - SOL (CDM3) or XDS 110 Probe
@ XDS110 Class Application/User UART (COM70)
XDS110 Class Auxiliary Data Port (COM71) v

Step3 Step4

Communication Support is available.

PIN FUNCTION UniFlash = o X
pinc| PN UniFlash  Session ~  About @ Help L Sextings
Mx NAME 1
ANALOG DIGITAL(® Configured Device : Serial Connection > MSPMOL1306(BOOTLOADER) [download coxr ® CORT 0P Su
Select and Load Images
VREF+/ UARTO_TX [2]/ SPI0O_CS3 [3]/ TIMGO_CO
24 PA23 COMPO IN1 [4] / UARTO_CTS [5]/ UART1_TX [6] Settings & O Flash Image(s)
=" | (Default BSL UART_TX)
A4/ Standalone Command Line O Pas¥m
oPAMP U | VARTO_RX [2]/ TIMG2_C1 [3]/
23 PA22 T/ - UARTO_RTS [4]/ CLK_OUT [5]/ Application Image 1 gpio_toggle_output_LP_MSPMOL1306_nortos._ticlang.txt Size: 1.26 KB x
OPAD OUT |VARTI_RX [6](Default BSL UART_RX)

O Application Image 2

O Application Image 3,

a(s) - 1 Image Selected

Load Image

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: {00108} {02} {00} {38} {00} {38} (02} (94} {82)

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: Programming memory time elapsed: 0.4577s

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: Number of bytes programmed: 408 bytes

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: Programming speed: 0.8706kByte/s

[2/22/2023, 2:00:31 PM] [ERROR] CORTEX_MOP: Data Block Size less than 1KB!! Verification Failed for Datablock at0x0
[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: Verifying memory time elapsed: 0s

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: System Reset Issued!!!

[2/22/2023, 2:00:31 PM] [INFO) CORTEX_MOP: System reset is executed!

[2/22/2023, 2:00:31 PM] [INFO] CORTEX_MOP: [80] [07] [00] [40] [€2] [51] [21] [s8]

[2/22/2023, 2:00:31 PM] [SUCCESS] Program Load ¢ ed successfully,

Note: Please power cycle your device before loading images

O Console % Verbose = Clear X Close

Figure 4-3. Program Through Bootloader

4.2.1.3 Program Through CMD Line Interface
For this requirement, see this E2E thread.
4.2.2 JFlash Quick Start

This instruction is based on J-Flash V7.92n. Tl recommends using the latest J-Flash version, which supports all
the latest versions of MSPMO. Use the following steps to program MSPMO0 with J-Flash:

1. Click New project.
2. Select the related MSPMO part number.

3. Select the desired programming memory. If NONMAIN does not need to change, deselect NONMAIN
memory.

Click Connect device and click Production Programming.

A confirmation screen appears.

o &
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ﬂ SEGGER J-Flash V7.92n - [C:\Use!s‘g)tZé aTpDa!a\Raammg\SEGGER... - a X St
T8 et e Ond View L — _— L Step
File Edit Target Options View Help ) ¥ Target Device Setting %
Open data file... Ctrl+O E C A
Create New Proje =
Merge data file.. Manufacturer Device Core NumCores Flash!
trl+
zm e :”e i Target device | msPmoL1306 ~Fil Filter
ave data file as.
) MSPMOL1306 Cortex-M0
Show files on Flasher... [ | E—l
New Little Endian Y,
Open project
Save project Target interface Speed
Save project as.
) - v
Close project J & Drop data file here swo (4000 | kz
Save Flasher config file... Flash banks
Save Flasher data file.. i .
Download config & data file to Flasher Name Loader
Download serial number file to Flasher
Recent Files 4
Recent Projects »
Exit Alt+F4
]
Log & X o
- JLinkARM.d11 V7.92n (DLL compiled Oct 31 2023 15:16:49) ~
Reading flash device list [C:\Program Files\SEGGER\ILink\ETC/IFlash/Flash.csv] ...
- List of flash devices read successfully (451 Devices) I
Reading MCU device list ...
- List of MCU devices read successfully (10322 Devices) Log
Opening project file [C:\Users\a0224173\AppData\Roaming\SEGGER\Default. JFlash] ...
- Project opened successfully - JLinkARM.d11 V7.92n (DLL compiled Oct 31 2023 15:[_
Failed to open data file [C:\Users\a@224173\Desktop\my.bin]... v
Create a new project
F - Project information & X
B Create New Project X ; B SEGGER J-Flash V7.92n - [ ] B
Setting Value | Fite
Torget device [-] General File Edit Target Options View Help .
Project name -
D Hos: connection USB [Device @] Setting Disconkect Setting Value L&
Little Endian - [-1TIF [-] General 0000_0000 00 10 00 20 45 0L 00 00 S1 01 00 00 S1 01 00
(-] General Te » 5 w— 0000_0010 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00
= =5 est Project name -
Target interface Speed ype Pro; n - 0000_0020 00 00 00 00 00 00 00 00 00 00 00 00 51 01 00
ST T i I [ Host connection USB [Device 0] | lGoo ouso 0 00 G0 00 G0 06 00 0o 51 01 00 G0 51 03 00
Swp - 4000 < kHz Speed 2000 KHz - [-1TIF 0000_0040 51 01 00 00 51 01 00 00 51 01 00 00 00 00 00
P [-171F Manual Programming > — vy 0000_0050 51 01 00 00 0O 00 00 00 00 00 00 00 00 00 00
[-] Target Type SHD bia 0000_0060 00 00 00 00 51 O1 00 00 00 00 00 00 00 00 00
Flash banks i Init. speed 4000 kHz X
MCU TI MSPMOL1306 2060 11 - sp 0000_0070 00 00 00 00 S1 OL 00 00 00 00 00 00 S1 01 00
Init. speed z Speed 4000 kHz 0000_0080 51 01 00 00 00 00 00 00 51 01 0O 00 00 00 00
BaseAddr  Name Loader Core Cortex-10 Speed 4000 KHz e 00000030 51 01 00 00 00 00 00 00 00 00 GO GO GO 00 00
00000000 Tnternal fash [DEEIEE] Endian Little i <1 Tanget Mcu il 0000 00RO 51 01 00 00 51 01 00 00 00 00 00 00 00 00 00
TR — Check core ID  Yes (0xBB11477) D -Flash V7.92n x
x MAIN | Default ~ A
| Use target RAM 4 KB @ 0x20000000 - [1][0]: E@0RE000 CID B10SEGED PID GEEBBOOS SCS Core Cortex-Ho)
CiilTrtarnat flaeh - [1][1]: E0001000 CID B10SEGED PID GOOBB0OA DT Endian Little
- [1][2]): 0002000 CID B105EGD PID 00GBBEEB FPB Check core 1D Yes (0xBB1 @ Target erased, programmed and verified successfully - Completed after 0.069 sec
- Executing init sequence ...
- successfully Use target RAM 4 KB @ 0x2
- Target interface speed: 4008 kHz (Fixed) [+] Internal flash
x6802477 (Nione
i [+] NONMAIN (disabled) =
0000_0140 F1 FF FE E7 DE £7 70 47 01 20 70 47 00 BF FE
Ready 0000_0150 FE E7 70 47 00 00 00 00
Log
Log

Start of restoring
End of restoring

Start of verifying flash
€nd of verifying flash

WARNING: Flash bank 1 disabled, skipped.
Executing exit sequence ...
- De-initialized successfull
- Target erased, programned a

Ly
nd verified successfully - Completed after 0.069 sec

Ready

Figure 4-4. J-Flash Quick Start
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4.2.3 C-GANG Quick Start

This section shows how to use C-GANG to do the MSPMO online and offline program. For more advanced
usage, like setting password or factory reset, refer to the user's guide in the C-GANG product page and

TI-CGANG-MSPMO video.
1.

Stepl

FlashPro-ARM and GangPro-ARM - Version 2.92 (3.March.2025)

Follow the steps below to finish GangPro-ARM GUI installation and USB driver installation.

"8 Elprotronic - FP-ARM / GP-ARM (vgt@aﬂzcw 064 - X

Installation package for Windows with GUI, DLL, and example applications with source
icode. 32-bit and 64-bit builds.

ILinux shared library and examples with source code. Ubuntu amdé4 build. Requires
IOpenSSL 3.0+

License Agreement

>

Please take & momentto read the license agreement now. If you accept the terms below, click "l
Agree”, then "Next". Otherwise click "Cancel®,

PLEASE READ THIS DOCUMENT CAREFULLY BEFORE USING

"M Elprotronic - FP-ARM / GP-ARM (vgtleﬁpl&m (x64)

Installation options (=

Create FlashPro-ARM icon on the desktop

Install USB Drivers ( Unplug Programmer from PC first ) I

Cancel < Back [ Next >

Step5

THE SOFTWARE AND THE ASSOCIATED HARDWARE.
ELPROTRONIC INC. AND/OR ITS SUBSIDIARIES

(“ELPROTRONIC™) IS WILLING TO LICENSE THE SOFTWARE
TO YOU AS AN INDIVIDUAL, THE COMPANY. OR LEGAL
ENTITY THAT WILL BE USING THE SOFTWARE
(REFERENCED BELOW AS “YOU” OR “YOUR™) ONLY ON THE
CONDITION THAT YOU AGREE TO ALL TERMS OF THIS
LICENSE AGREEMENT. THIS IS A LEGAL AND ENFORCABLE

()1 Da Mot Agree O Agree

% Elprotronic

Cancel

pasm /e St @4

Installation Complete

< Back Next»

r‘l

Elprotronic - FP-ARM / GP-ARM (v2.91) for ARM MCUsz (x64) has been successfully installed,

Click "Close" to exit

Please use Windows Update to check for any critical updates to the NET Framework.

Description

| Download

Link

|lusE drivers for Elprotronic products: XS, X2, SC-GANG, and CMSIS-DAP 2.0, with support up to
[[Windows 11 (24H2) where applicable (11.0ct.2024)

')

Stepb6

:. Name
A long time ago

ﬁ XS-DriverUninstaller.exe

< Bac Close

Date modified

10/11/2024 1:30 PM

I |D;53 XS-Driverinstaller.exe l

10/11/2024 1:30 PM

WIN-64
WIN-32

Figure 4-5. GangPro-ARM Install
2. Finish connection between C-GANG and the connector board, as shown in Figure 4-6. Finish the pin

connection between MSPMO and C-GANG. The least used pins are VCC, GND, SWDIO, SWCLK. If users
want to use Clear Locked Device function, then the reset pin is also needed.
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C-GANG Gang Splitter PE0GINOS rev-1
SElprotronic Ine, 2024

VCC TMS / SWDIO

GND TCK / SWCLK

RX TDO C-GANG
Elprotronic

X DI »

TST RST

Busy OK Error

Figure 4-6. C-Gang Pin Assignment
3. After the hardware setup is finished, follow the programming steps. If users open the GUI, then users can go
through step 2 to scan the C-GANG. In step 3, see Section 4.1 to generate the code file. The enabled target
is related to the hardware port used, which is labeled numerically next to the port.
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Adapter Communication Options S t e p 2

Stepl

¥ Communication via USB [ all adapters ]
Select the serial number of the desired FPA to connect to this software.

=

" Communication via Ethemnet/LAN ( XStreamPro only
XStreamPro Adapter’s Ethernet Options (Internal - Not Connected) Pro Adapt 1
Successfully test connection to modify internal settings
'7 st har "

FPAlist( 1... 8) ]:\J.éi 14.x (PC: 10.85.14.213

| & 630000010 -CGANG-()  CGANGTT |

o

00 00 00 00 00 00

100 00 00 00 00

% i dw ks I M Mo

" Communication via UART [ S-GANG only ]

[none =] [ 38400 =1
: =~ I
Label Check 1~ Software will use this Adapter

FPA:SN 630101552
Interface Type=3, Access Key=1

\

Exit

{ L] GangPro-ARM (Gang Programmer for ARM MCUs) - Elprotrenic Inc. (version 2.91, x64) Ste
File

=

‘ | Open Code File | [C:\Uses. \adc12_14bit_resohuion_LP_MSPMOC1104_nortos_ticlang bt ~|| Append |
v:

View Setup Serialization Measurement Standalone About/Help

Powet ON/OFF RESET Interface: | SWD Fast{2w] >

f N Input [ I Speed | [ 5.00 MHz
Status MCU Vee T arget Devices Programming Resul Memoty Protection
TIMSP . 33v Target Enable 1w 21 3T &I 51 6T 7T BT | =Flashony™
| em:a IMSPMU Coten MO | Pass Ir Enable = Connect l M B B B B B B B P
| [Famiy: ortex bt v =
| el foctikcod ] 0 0 0 0 O O O —teckoewe |
e M‘—H Balance: 0 | [W ProgiamMetify @ |:| D D D |:| |_—_| O Clear Locked Device
et [ WEPMOCTION — Protsction M OO OO O O @O))}bevieacton
i Final Resuk M O O O O O O @O )\ ReoadCodeFie
i lNQ £l 3 -—] . —J Checksum from File and Options - Checksum from MCU Memory :
it 10V, FLAGH 16018 Souce. [GEECHE || 1A O0TECHRE 2[T)] Sl ol N
— — Code:  [001BCH632 sl s m) e[| VERIFY ACCESS
= Device Serisizati ERASE FLASH
FESING MEMOMY. .. .ovooosoovrecerrienrene e JONE
Flash programming......................... ST
1- . failed __ BLANKCHECK |
JUSSSSS—— T 1T ) || pee— : AT
Unlocking target device............ oK .
e D ONE = [tuntime = 1.3sec) 00000000 E SN /M

Communication initislization.................

~-~DONE ~[mntime= 1.3sec)

Adapter:

Interface:

(T CGANG-TI
SWD -fast(2w)

FPA:SN 630101552

0K Evas VERIFY FLASH
2 ce H

#1: 0SC=24.03 MHz, Sys.CLK=24.03 MH |
Erasing memory. .. ... done READ / COPY
Flach gt iy I Read after & PROG.
Verifying checksum. ...

#1: .. 0K
'wiiting Locking Registers ....... i
#: . 0K 7
‘whiting Debug Registers ........ Script - none

" 0K AUTO PROGRAM

NEXT (F5)

Erase / Wiite memory option
* Flash Memory only *

Figure 4-7. Online Program

4. To change the code file in the non-main (SWD and BSL configure flash area), click the Enable button in the
memory protection region. If this is not needed, then keep this disabled.
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Figure 4-8. Enable Non-Main Programming
5. Save the code file and settings (Image) into C-GANG.

Gang Programmer for ARM MCUs) - Elprotronic inc. (v 55\

b Stepl Serialization Measurement Standalone About/H

tleepa? Generator X
- |

‘Us) - Elprotronic Inc. (version 2.91, x64) Opti
Standalone Dialoc
Standalone  About/Help e = I~ Enable ReportLog [V Erase Memory if Error I Append next Image
GO button options Green Button Pressed Options.
i [T TS | <or o - [ |
Change Erase Password L0G = List ESuleeakal L) =S
i . Counter Image Llong >5s (RedLED) ~ Imne d
*01: Seq- 0
02; Seq- 0
03: Seq- 0 -Image protection Password
04: Seq- 0
05: Seq- 0 r Password: i
06: Seq- 0
07: Seg- 0 Repeat password: l
08: Seq- 0
09: Seq- 0 6-12 characters
10: Seq- 0 |
11: Seq- 0 - =
12:5eq. 0 Image protection - dedicated PC
¥ Ena PC Hardware Fingerprint #: | FeAZC 10
Hstory My PCHW:=: F6A2FC10 Format: XJ0O(-XXXX where X-hex
and Image ion - dedi XStreamPro-Iso Adapter
I Enable Adapter’s SN:
My Adapter SN: 630101552-0103 Format: dddddddd-dddd where d - decimal
ialization or Limit Qty of d target devices.
| (1..65000) -if'0' - no mits, no serialization,
Create and Save Image to File |
Seq. No from Date and No Sequenctial number must be
| YYYY MM DD No higher than the highest
Load Image from File to Programmer ,T‘ s <[z <113 - = 0 seguenctial number aiready used
2025 02 19 1 o W i proge ;
I Create and Save Image to Programmer I Image Praject Name
\ max 12 characters

=] s |
Warning Ste p 3 7 Standalone Dialog Ste p4 7 ]

5 WARNING: Flash for new Image is not empty:

| Current Image |Gl----—-' [MSPMOL 1306][229.376 kB, PSA=0x6079.F2F8 ] Date:2025.02.19-11:18 :J Erase Image |

& In total 1 Image(s) will be erased. . |

Are you sure? | H LOG Counter Image List |
| [*01:Seq-

H 02: Seq-

BESEBSRER
EEERREAES

£
£

Clear
History

Create and Save Image to File I

22292

Load Image from File to Programmer i

| create and save mage o | | Cancel | |

Figure 4-9. Save Image
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6. Set the function for GO button.

Standalone About/Help © Standalone - GO Options X
4 I GO button options I
i |

Image Setup

I™ Run Standalone mode from GUI
Change Erase Password

[~ Enable GO button on adapter when GUI is running

Standalone mode

v Enable

[V Green GO Button Enable MCUs Ve

Veomin [V] & > 1.0V
Vee max [V] @ L3OV <42V

-

I GO on Veclout/Sense (pin-2) Enable

™ GO on Vec- (pin-4) Enable
(o) Settle time [ms]: SOms  50..1000ms
~
oK Exit

Figure 4-10. Go Button Setting

7. Now that the image is downloaded into C-GANG, users can close the GUI to do the programming by
pressing the green button.

Figure 4-11. Offline Downloading
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4.3 Program Hardwares Quick Start

Due to J-Link is commonly used and C-GANG hardware is already introduced in Section 4.2.3, this section

focuses on the XDS110 debugger. For more production programming tools, see E2E page.

There are four different types of XDS110 debuggers available. The summary table is listed Table 4-2.
Table 4-2. XDS110 Debugger Summary

Support Features XDS110 XDS110 On Board
TMDSEMU110-U MSPMO LaunchPad LP-XDS110 LP-XDS110ET
JTAG Yes No Yes Yes
SBW Yes Yes Yes Yes
EnergyTrace Yes Rely on type No Yes
MSPMO bootloader Yes Rely on type No No
Comment Highest Performance Cheapest Easy to use Easy to use

With the TMDSEMU110-U device, the pin that is used is shown in Figure 4-12. When using for bootloader,
GPIOOUTO must connect to the MCU reset pin. GRPIOOUT1 must connect to the MCU invoke pin (PA18).

Figure 4-12. Pin Connection of TMDSEMU110-U

For XDS110 on LaunchPad, the basic programming functions are intact compared to the TMDSEMU110-U.
The board is shown in Figure 4-13. The cheapest XDS110 on LaunchPad is LP-MSPMO0C1104. However,

LP-MSPMO0C1104 only supports SBW and there is no EnergyTrace or bootloader function.

Figure 4-13. XDS110 Onboard
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LP-XDS110 and LP-XDS110ET are similar with XDS110 on a LaunchPad. The difference lies on that one has
EnergyTrace function and the other does not. The pin assignment is shown in Figure 4-14.

For LP-XDS110 and LP-XDS110ET, the level shift function is enabled by changing the jumper at the left bottom
of the board. The support voltage range is from 1.2V to 3.6V.

Figure 4-14. LP-XDS110ET
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5 Quality and Reliability Instructions

Tl is committed to delivering high quality and reliable semiconductor designs that meet our customers’ needs.
Our holistic approach to quality permeates every aspect of the company’s supply chain from process technology
and design through manufacturing, packaging, test and delivery.

5.1 Quality and Reliability Material Entrance

This is the landing page for Quality & reliability. The following are the common used tools and links under that
page:

* Qualification summaryx: Used to search reliability data of related devices. Representative data summary of
the material sets, processes, and manufacturing sites used by the device family.

» Reliability testing: Listed the various types of testing that Tl conducts for reliability of the products.

» Customer returns: The Customer Returns page provides detailed guidelines for returning material to TI.

* DPPM/FIT/MTBF estimator: The DPPM/FIT/MTBF estimator search tool allows you to find generic data
based on technology groupings to estimate these typical questions and shows conditions under which the
rates were derived.

* Ongoing reliability monitoring: The search tool of ongoing reliability monitor (ORM) program provides the
quarterly ORM report by wafer fab process or device package family.

» Packaging: This website allows users to find package considerations including package size, SMT
recommendations, reliability, and performance expectations.

5.2 Failure Information Collection and Analysis Guidance

Failure analysis needs to collect as much technical background information as possible to narrow down the
scope of analysis and accelerate the analysis speed. If users meet any device failure on MSPMO, then collect
the information as below, and connect to Tl through the Customer returns page or the Regional CQE and Sales
supporting your product or business.

Device name (TI Part Number, including package designator):

* Example: MSPMOL1306SRGER

Failure rate (purchased vs. customer failed units):

« Example: Failure rate: 5% (Total tested qty: 2000, Failed gty: 100)

Detection place (field return, production, incoming, and so forth):

» Example: Board level function test

Schematic of the application:

» Example: Schematic of the MCU part, with detailed description to every input and output signals
Detailed device level failure description

*  Example: MCU PA1 cannot output high voltage

This is an introduction to the common methods to collected the failure information.

* Method 1: ABA swap test to judge whether the issue is caused from the device or the relativity between the
device with the total system. Here are the steps to do ABA swap test: Remove the suspected component (A)
from the original failing board. Replace the suspected component (A) with a known good component (B) and
check if the original board now works properly. Mount the suspected component (A) to a known good board
and see if the same failure occurs on the good board.

* Method 2: Compare MCU current consumption with the data sheet under the standby mode. Some device
failure is caused from EOS (Electrostatic Overstress), which causes additional leakage current. This can be
caught by current consumption test.

* Method 3: Pin impedance check. Some EOS (Electrostatic Overstress) is purely happened at 1/0s, and using
pin impedance check can easily catch this failure to give more information to TI. Users can choose to detect
the 10 resistance with or without powering the device. The resistance of a GPIO in high impedance state
needs to be MQ level.

54 MSPMO0 MCUs Development Guide SLAAED1F — JUNE 2023 — REVISED JUNE 2025
Submit Document Feedback
Copyright © 2025 Texas Instruments Incorporated


https://www.ti.com/support-quality/quality-reliability.html
https://www.ti.com/qualificationsummary/qualsumm/home
https://www.ti.com/support-quality/reliability/reliability-testing.html
https://www.ti.com/support-quality/additional-information/customer-returns.html
https://www.ti.com/quality/docs/estimator.tsp
https://www.ti.com/orm/home?actionId=2801
https://www.ti.com/support-packaging/packaging.html
https://www.ti.com/support-quality/additional-information/customer-returns.html
https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1F&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Common Development Questions

* Method 4: Find a smallest system or code example. Some failure happens with the typical application and
typical code project. Through comparison method, removing the unrelated hardware setup and software code
step-by-step can gradually narrow down the scope of analysis. The best result is that the problem is purely
related to the device and a simplest code example. With that, Tl can carry the further failure analysis faster.

6 Common Development Questions

This section lists some common questions for users to search. For further questions, search the device-specific
data sheet, technical reference manual, or E2E. Tl engineers provide response in 24 hours on this online
support platform.

Search by part number and/or keyword Search answers Q

Ask a new question Get quality, packaging or ordering support
Log in or create a free myTl account to post a new question and connect For non-design-related questions such as ordering semiconductor parts
with our engineers. and tools, contact our customer support center where you can open a

support ticket, chat with us 24 hours a day, Monday through Friday; or call
Ask questlons the Tl support team.

Figure 6-1. E2E Online

6.1 Unlock MCU

MSPMO can experience SWD connection issues when going into STOP, STANDBY, or SHUTDOWN mode. The
effect of this limitation depends on the IDE and debugger implementation. Please use the tools with the latest
versions, shown in Table 6-1. For more details, please refer to the Debugging in Low Power Modes chapter in
the MSPMO SDK Known Issues and FAQ.

Table 6-1. Tools Suggested Version
Keil CMSIS Pack IAR IDE CCS IDE J_Link

MSPMOL11XX_L13XX_DFP: 1.3.1+ 9.60.1+ 12.80+ V 8.10+
MSPMOG1X0X_G3X0X_DFP: 1.3.1+
MSPMOC110X_DFP: 1.1.1+ MSPS003FX_DFP:1.1.0+
MSPMOL122X_L222X_DFP:1.1.0+

MSPMO can also lose connection after downloading a wrong code, and CCS reports errors when programming a
new code. An example is shown in Figure 6-2.

lﬁ Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP X
‘Q Error connecting to the target: Al
87 |(Error -614 @ 0x0)
The target indicates there is an error condition from a
previous SWD
request. Clear the error the condition, and try the SWD
request again. v

Figure 6-2. CCS Error
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The Debug Subsystem Mailbox (DSSM) enables a debug probe to pass messages to the boot ROM of an
MSPMO device through the SWD interface. There are four unlock commands that you can choose in tools. The
brief introduction is in Table 6-2. DSSM Factory Reset is recommended, which the reset level is higher than
DSSM Mass Erase.

Table 6-2. Unlock Commands

Unlock Commands it e S el e il Reset Pin Control Command Influence
Debugger
DSSM Factory Reset Manual End users Erase main flash and reset
DSSM Factory Reset Auto 3v3, GND, SWDIO, SWCLK, Debugger NONMAIN flash
DSSM Mass Erase Manual Reset End users
Erase main flash
DSSM Mass Erase Auto Debugger

The suggestion on the provided three unlock methods is shown in Table 6-3. An important note is that the unlock
method only supports XDS110 and does not support J-Link currently.

Table 6-3. Unlock Method Selection

Unlock Method Support Debugger When to Choose
Factory Reset GUI Tool XDS110 Internet connection is available
Uniflash XDS110 Internet connection is unavailable
CCS XDS110 Use CCS as the development IDE

6.1.1 Unlock Through Bootloader

If users do not touch the NONMAIN memory and come to this problem, then the easiest way is to make the
device enters Bootloader mode when the device powers on. Then, reprogram the flash. Follow the steps below:

1. Before powering on MSPMO, pull and hold PA18 to be high.
2. Program the flash with the right code. Then release PA18.
6.1.2 Unlock Through Factory Reset GUI Tool

The MSPMO Factory Reset GUI tool is a standalone tool used to gain debug access or recover an MSPMO
device using this interface. This tool is available free of charge. Follow the steps to reset the MSPMO.
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%3 Application | Fie  Help

f
o

|€| i MSPMOL110x/MSPMOL130x

Factory Reset

DSSM Use the Debug Subsystem Mailbox to recov

Factory Reset

Factory Reset Manual

Factory Reset with Password

Mass Erase

Output console

CS_DAP_0: GEL Output: SEC_AP Reconnect

CS_DAP_0: GEL Output: Command execution completed

CORTEX_MOP: GEL Output: Factory Reset executed. Please terminate debug session, power-cycle and restart debug session
DSService deconfigured. Core deattached/closed.

Figure 6-3. Unlock Through GUI
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6.1.3 Unlock Through Uniflash

Uniflash above Version: 8.7.0.4818 also supports to unlock MSPMO. First, follow the steps to connect the
MSPMO with Uniflash, as shown in Section 4.2.1.1. Then, follow the instructions to unlock MSPMO in Figure 6-4.

Figure 6-4. Unlock Through Uniflash

6.1.4 Unlock Through CCS
Here are the steps to unlock MSPMO through CCS:

1. In the CCS project, select targetConfigs — MSPMOxxxx.ccxml. Right-click the .ccxml and select Start
Project-less Debug.

Select Scripts — MSPMOxxxx_Commands.

If users choose the manual command, then users need to reset the device manually according to the
command in the console. After that, users can repower the device. If users choose auto command, then the
debugger resets the device.

2.
3.

Stepl Step2

~ WORKSPACE_CCSTHEIA Copy i
~ Copy Terminal Help Code Composer Studio

~ E‘ adc12_14bit_resolutio P

agte MSPMO0G3507_Commands P MSPMO_Mailbox_DebugAccessPass uthentication_Auto
> B3, Generated Source ~opy Patt
- Ry reth MSPMO_Mailbox_FactoryReset_Auto
> B3, Referenced Source T —— theia >
Copy Relative Pat , 1 B 1S 0N ox Fz
> B, Debug v &6 1§ MSPMO_Mailbox_Fac
uthentication_Auto

%% Build Project(s) 2 L MSPMO_Mailbox_Factor

N et MSPMO_Mailbox_FacteryResetPa tication_Manual
readme.t Rebuild Project(s) ; ntication_Au
C adc12_14bit Nesoluti 6 0_Mailbox_MassErasePass ntication_Manual
D3 adci2_14bit_rexolut Excluds from Buiid 7 MSPMO_Mailbox_WaitForDebug_Auto
™ README html B L i MSPMO_MailboxMassErase_Auto
® REARME.md il 10 MSPMO_MailboxMassErase_Manual
k ]
' Set as Active Target Configuration
Step3
/A Problems x [E] Output [ Debug Output B} GELOutput X &3 Debug Console

CS DAP @: Command Sent

[ES_DAP &: Press the reset button...]

CS_DAP_B: Command execution completed.

ia(tor‘y Reset executed. Please terminate debug session, power-cycle and restart debug session.

Figure 6-5. Unlock Through CCS
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6.2 MSPMO Program Failure
If the program failure is met for the first time, then check these items one by one:

1. Install the latest IDE or programming software tools at the English path. The default install path is suggested.
For install instructions, please see the related chapter in this note.

2. Plug in the debugger and check whether the debugger is found by the computer. Check for computer
limitations if the debugger does not show like Figure 6-6.

& Device Manager

File
é =

L ¥

Action View

7 Mae

Help
re

M Device Manager

File Action View Help

o= @ Hm B

¥ WAN Miniport (IP)
& WAN Miniport (IPv6)
E WAN Miniport (L2TP)

&F WAN Miniport (Network Monitor)

¥ WAN Miniport (PPPOE)

¥ WAN Miniport (PPTP)

¥ WAN Miniport (SSTP)
K7 Other devices

B software devices

i Sound, video and game controllers

S Storage controllers

= System devices

8 Texas Instruments Debug Probes

v ' Universal Serial Bus controllers

¥ Generic SuperSpeed USB Hub
' Generic SuperSpeed USB Hub
§ Generic USB Hub

XDS110 J-Link

« @ Ports (COM & LPT) § Generic USB Hub

3 ' Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
ﬁ XDS110 Class Application/User UART (COMT3) ' ;nL?I:quB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
= -Link driver
11 Auxi P
W XDS110 Class Auxiliary Data Port (COM72) i A e e

Figure 6-6. Device Manager View

3. Try to program with MSPMO Launchpad to check whether the PC environment setting is OK.

4. For your customized board, check the schematic by referring to Section 7.3. Pay attention to the Vcc, Vcore
and reset pin setting.

5. Then, check the connection between the debugger and the MSPMO. Users can use multimeter to directly
check the signal path at debugger side by referring to Section 4.3, and at MCU pin side by referring to the
related data sheet.

6. Check the power supply on the board. Remember the power output of the debugger has limitations and the
output voltage can only be 3V3. An additional power supply can be needed.

7. Use oscilloscope to check the signal wave on SWDIO and SWCLK, especially when the wire is very long.
Please make sure the signal establishment time is enough.

If the program failure is met for the second time and the device can be programmed before, then refer to Section
6.1.

6.3 Reprogram with SWD Disabled

On MSPMO, the SWD function is only enabled after reset and is impossible to re-enable through software in free
run mode. Here are the common methods to reprogram MSPMO under this condition.

1. Add a delay like 5 seconds before SYSCFG_DL_init(). With that, users have some time to connect MSPMO
before disabling SWD is executed.

2. Use ROM Bootloader. Before powering on MSPMO, pull and hold PA18 to be high. Program the flash with
the right code. Then release PA18.

3. Use factory reset. Before powering on, press and hold the reset button. Perform a factory reset according to
Section 6.1. When prompted to reset the chip, release the reset button. Then, the chip is blank.
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6.4 MCU Performs Differently in Debug and Free Run

MSPMO performs differently in debug and free run. Check the setting on PA18. The device enters the Bootloader
in free run mode after MSPMO is reset or repower, when PA18 input is pulled to a high level or affected by
noise with this pin floating. If you meet this problem and PA18 cannot be pulled to a low level with an external
resistor, you can follow the steps in Figure 6-7 to disable BSL or change the invoke pin assignment. As these
settings need to change NOMAIN, please refer to the Program NONMAIN chapter for the related IDE in Section
3.4.

Figure 6-7. Disable BSL

6.5 Set SWD Password

The SWD interface can be configured to be disabled, enabled, or enabled with a 128-bit password by

writing the BOOTCFGO and SWDPW registers in NONMAIN. See the device Technical Reference Manual and
Cybersecurity Enablers in MSPMO MCUs for more information about NONMAIN and SWD password. Users can
follow the steps to add password on SWD.

1. Enable and input SWD Password through sysconfig.
2. Enable Nonmain configuration.
3. After repowering, the device is locked.
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~ PROJECT CONFIGURATION (1) Configuration NVM & Properties for: adc12_14bit_resolution_LP_MSPMO0G3507_nortos_ticlang [Detxg]
€ popetConion. 11 @ > Stepl : cp
“ General
~ MSPMO DRIVER LIBRARY (6) ) ) SO S 27 = TS .

e Quick Profiles ~ 1\ Dependencies Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP
Board [} IAccem configuration risks E + Variables Category |MSPMO Flash Settings bl
Configuration .. v Build Program/Memory Load Options

Debug Security Profiles Security Level 1 - Custom restrictions  ~ DeblgaarOploHs
DVA Steps Erase C L
P
MSPMO Flash Settings
GPIO 9@ o . confi Link Order W L THOBMECtly, OF Erasing It WItNOUT program
SYSCTL ) Boot Routin (BCR) N v S8 Tools 5efISPMO documentalion for more details
SYSTICK ® SysConfig
WwoT
ANALOG (5) @ > &Y Arm Compiler
v ¢ — o
Debug Security Policy Configuration ~ > /% Arm Linker
ADC12 ®
comP @ Enable Physical Debug Port (SW-DP) g simiietidiy
GPAMP @ [Enble Application Debug Access & Enabled with password match ]~ A'T Opicopyatliy [O Erase MAIN and NONMAIN memory
OPA Executable Actjafls
@ = - O Erase MAIN, DATA, and NONMAIN m; ng above)

VREF @ SWD Password ~ Clang-Tidy, =

% CONMRCANIONE ) O Erase MAIN and NONMAIN ne rning above
12c ® SD Passwiontio] DEFEFRFEE] O Erase MAIN memory sectors by range (sf
12C- SMBUS ® SWD Password[1] OxFFFFFFF O\ D6 i éxise Fladhi faiiciy
SPI ® SWD Password[2] OxFFFFFFF1
UART [©) SWD Password(3] OUFFFFFFFT Sector Erase: all 1kB sectors between Start and End address will be erased
UART-1IN [~

Cancel

Step3 i

(®) Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP Error x
connecting to the target: (Error -6305) PRSC module failed to write to a

router register. (Emulation package 20.0.0.3344)
Figure 6-8. Enable SWD Password

Note
SBW security only works after repowering.

Here are the steps to reprogram MSPMO with the password. This action does not erase NONMAIN, so the
password remains active unless NONMAIN is modified.

1. In the CCS project, select targetConfigs — MSPMOxxxx.ccxml. Input password in .ccxml file. Ctrl+S to
save .ccxml file.

2. Right-click the .ccxml and select Start Project-less Debug. First select
DebugAccessPasswordAuthentication. After the GEL output shows Command execution completed, select
Factory Reset. For more about factory reset, refer to Section 6.1.

3. Now, the device returns to empty and is ready to reprogram a new firmware.
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“ WORKSPACE CcsTHEA [FER O @ - Ste l
~ B, adc12_14bit_resolution LP_MSPMOG|  Advanced p
> B}, Generated Source -
> B, Referenced Source
> B3, Debug
P e
€ MSPMOG3507.ccxml active OxFFFFFFET
readme.txt
C adct2_14bit resolution.c
D adc12_14bit_resolution.syscfg ] CORTEX_A0P OXFFFFFFF1
= README.html v A subpath_1
README.md I SEC_AP OXFFEFFFFT
> B gpio_software_poll_LP_MSPMOL1306|
v B gpio_toggle_output_LP_MSPMOL130{
> B3, Generated Source il
> B, Referenced Source
> B3, Debug
v B3 targetConfigs
readme.txt
C gpio_tog
O gpio_toggle_output.syscig
README htmi
README.md
& Advanced
Step2
Seripts Terminal  Help Code Composer Studio €S_DAP_0: SEC_AP Disconnect
[ s commnsr— | v s v SRS
MSPMO_Mailbox_FactoryReset Auto CS_DAP_@: Data 1 Sent = OXFFFFFFF2
= Ipio_togg! putLP-Mell VI 1 CS_DAP_@: Data 2 Sent = OXFFFFFFF2
2 0 | even 1r aoviSE CS_DAP_0: Data 3 Sent = OXFFFFFFF2
. : MSPAVIO_IV CS_DAP_@: Data 4 Sent = OXFEEFEFED
cs_DAP_0: |command execution completed. 1

MS!

0_M

32

33 #include "ti_msp_ MSPM
5 =

o MSPMO_N
35 /* This results i -
36  #define DELAY (16

38  int main(void)

i F MSPMO_N

password Authentication executed.

Memory Map Initialization cComplete
CS_DAP_@: Initiating Device Factory Reset
CS_DAP_©: Command Sent

CS_DAP_@: Press the reset button...

cs_pap_e: [Command execution complefed. ] 2
Factory ReS€t executed. Please terminate debug session, power-cycle and restart debug session.
L}

Figure 6-9. Clear SWD Password

Note

Enabling a password can work with CCS, IAR and Keil. Clearing passwords can only work on CCS.

6.6 BSL Related Questions

For questions about how to use bootloader, see MSPMO Bootloader (BSL) Implementation. This provides an
overview of bootloader implementation and step-by-step instructions.

For questions about bootloader protocol and the spec, see the MSPMO Bootloader User's Guide.

6.7 Reach Expected Current in LPM Mode

On MSPMQO, if there are peripherals requiring high speed clock above the settled LPM mode, then the current
consumption above the spec is listed on the data sheet. The best resolution is to reset all the peripherals before
entering the LPM mode. After getting out of the LPM mode, reconfigure the peripheral again.

For more detailed instructions, refer to MSPM0G3507 Low Power Test and Guidance.

6.8 CCS Common Questions

In this section, some common questions met in CCS are introduced. Here are some additional documents for
reference when meeting questions with Tl's complier, linker or IDE:

» Texas Instruments, MSPMO SDK QuickStart Guide for CCS, webpage
» Texas Instruments, CCS IDE Guide for MPSMO, webpage

» Texas Instruments, Code Composer Studio User’s Guide, webpage

» Texas Instruments, ARM Assembly Language Tools User's Guide, user's guide
» Texas Instruments, ARM Optimizing C/C++ Compiler User's Guide, user's guide
» Texas Instruments, TI Arm Clang Compiler Tools User’s Guide, webpage
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6.8.1 Change the Optimization Level

The default SDK example is with optimization level 2. The code size is smaller. However, this causes a mismatch

of the C code and the assembly code and breakpoint cannot be added at the certain C code line. To solve this
issue, choose the optimization from level 2 to level 0.

Properties for: adc12_14bit_resolution_LP_MSPMO0G3507_nortos_ticlang [Debug]

v General
(% Dependencies Select optimization paradigm/level (-0) ‘2
{& Variables O Enable relaxed assumptions about floating E
e Buld O select Link-Time Optimization (LT
i= Steps ) o =
@ Link Order Enable/Disable function in fast
v ¥ Tools s
> /4% SysConfig -
v /2 Arm Compiler 2

Processor Options
Include Options
Predefined Symbols
> Advanced Options
> 42 Arm Linker

> /% Arm Hex Utility

Cancel Save and Close

&

Figure 6-10. Change Optimization Level
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6.9 Keil Common Questions

6.9.1 Copy Keil Example Out of SDK

If example code is copied out of SDK and compiled directly, then there are errors. The root cause lies on the
SDK and SysConfig address setting in the code example. To solve this problem, see Figure 6-11.

& Replace relative path 2
1.Step 1: modify the path of driverlib.a ., e e patf, 2. Step 2: modify the Include Paths

) a2 soge comversionc

7 X | Defne: [_MSPHOLTI06_
s = E o =t
s
| 7 ton
i - | reetims e P
| swoneucue fEmemies ] © bge e | |opmzmen: [ 2] I TomWamesrto s tongaeCon e 2]
et o I honcr ¥ Ses i
| | st toutmt s it I oty st et [~ a1
| % One ELF Section e Furctin I Read-Wete Postion independent ™ No Auto Incudes
— - |
T | e M | f"ﬂé } w T e 5]
oo [ 2 Co [ T
- —— T R
o | oo | _oéem | o (=S EE |
‘ Replace relative path
‘ x Catimspm0_sdk_1_10_01_( |_party/CMSIS/C with absolute path
C:\ti\mspm0_sdk_1_10_01_05\source «\m oaemond a1 _T01_Gowoseeried oty U Carw e C g3 1107 ]|
| T S e T | ‘ cons |
Pl Te: Loy fe ~ 7 beser Toge 0 &ﬁ o B T e e enon <
3 .+ Ifyou copy the sysconfig, change the file type to text and may need change the

4. Now you can compile normally, but SysConfig still cannot be used
sysconfig name like from empty.syscfg to username.syscfg Tirn e s

1B Options for Fle sysconfigsysclg’ x (Opions for Trge ey Lp MSPMOGIS( i

Stopontai .

51 Vo Speced [~
3N« spcied [

SwonbaCode s o F

o ece /€ CAtmip 3961 200 Setoot 5]

oo

rep—

L e |

B L e | ™ o e i Cantionsly v
oheows [Fo 7 e i Coite ™ S Doy
o ok Corcel | Delais Hob
[k | comce Defats Heb
5 . . ) st oy ke ko S NP W < B.Step 4: modify the tools configuration for sysconfig, import from
g T et command pall e e SDK<MSPMO_SDK_INSTALL_DIR>/00IS/Keil/ cucncrcsice

e

spcon§1.170- M0 50K 100105

Replace relative pathdN
with absolute path

open MSPMO_SDK syscfg, menu Importcfg

cmd.exe /C "C:\tiimspm0_sdk_1_10_01_( bat '$P" adc12_single_conversion.syscfg” ‘ ':. i R—— -"°
R TR, LN
- =
7Step 5: modify the syscfg.bat in C:\timspm0_sdk_1_10_01_05\tools\keil 8. Now you can usa SysConfig normelly.

Windows (C) > i > mepmd_sdk.1.10.01.05 > tools > kel

Don'’t put the Keil project under an address name with “”. For example, use
" “My_path” instead of “My path”.

5 MSPO.SOK syscg meny mport g
T scigbot
open |

|
i

©
20 > b
CRCSHA >

ile Tocsted ¢ <ok paths/cools/Kkesl/sysefi bat to use & different versier

Replace relative path
with absolute path

%SYSCFG_PATH% -0 "%PROJ_DIR%.." -s
%PROJ_DIR%..\..\..\..\..\.\.\metadata\product.json

%SYSCFG_PATH% -0 "%PROJ_DIR%.." -5
C:Mtiimspm0_sdk_1_10_01_05\.metadata\product.json

Figure 6-11. Copy Keil Example Out of SDK
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7.1 Obtaining a MSPMO Package
To obtain a MSPMO package, use the Ultra Librarian tool on Tl.com. The detailed instructions are as below.

1. Go to the start page of the Ultra Librarian tool under the MSPMO device page using the steps.
MSPMOL1106 @ preview 2

Product details =~ Technical documentation Design & development | Ordering & quality
Al Hardware development  Software development | CAD/CAE symbols | ggep3

Step 1

Package Pins Download
SOT-23-THN (DYY) 16 s‘epgg
VQFN (RGE) 24 View options

VQFN (RHB) 32 View options

Figure 7-1. Ultra Librarian Tool Start Page
2. Select the desired CAD format and pin ordering to obtain the Altium design library file.

£ &ip Texas
L.erJét,flg n INSTRUMENTS
Texas Instruments - XMSMOL1106 TDYYR @ English ~
Symbol Footprint 3D Model
ek ==
.2 15 e .
- | .
= = =]
|| .
+ | 5] =}
Normal View v e Basic View ve
XMSMOL1106TDYYR 1 v e SOT_TDYYR_TEX ve

Choose CAD Formats & Download Step5

Figure 7-2. Ultra Librarian Tool Device Selection
3. The Altium Designer library file is used as an example.
Texas Instruments - XMSMOL1106 TDYYR

@ English

Choose CAD Format(s)

3D CAD Model »

Altium ¥

Altium Desi
(O pcADv14 -
0 pcapvisTF L
Autodesk »-

Cadence »

DesignSpark »

KiCAD »

Symbol Pin Ordering @

Sequential
Sequential

Step8

Step9

Figure 7-3. Ultra Librarian Tool CAD Download

4. Run the Altium Designer script.

Functional L

Mentor b
Pulsonix b
Quadcept »
TARGET 30011 »

Zuken b

o Footprint Units €

Step7 English (mil)

to the Ultra Librarian Terms And Conditions

v

™

'm not a robot

reCAPTCHA

Privacy - Terms

Retum to Previews
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File’ Edit View Project Place It

Ctri+O
Ctrl+F4

Open Project...

Downloads > ul_XMSMOL1106TDYYR > AltiumDesigner *

A O Name

_ Previews
[ ] UL_Form.pas
| | UL Importpas

Step2: Open this file

r || UL Import_XMSMOL1106TDYYR.PrjScr |

Reports

»

Eile Edit View Project Tools fRURY Window Help
*  Run

Run To Cursor

Projects

Toggle Breakpoint

R Step Into

IE! Workspace1.DsnWrk &
4 @ UL Import_XMSMOL1106TDY
=

Step Over

Source Doc
U L_Impor

Add Breakpoint...
81 UL Form.pas

Figure 7-4. Run Altium Designer Script
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5. Generate the PCB library and schematic library as shown in Figure 7-5.

UL Import X

File... “ ‘

IDownIoads > ul_XMSMOL1106TDYYR > AltiumDesigner >
Start Import
= ~
+ MXMSMOL1106TDYYR.LibPkg Name
4 M Source Do __Previews Select txt

UL Import X | XMSMOL1106TDYYR txt

File... [C:\Users\a0224173\ o».\uLXMSMOLJ.106TDYYR\AItiumDesigner\XM| |

=

Figure 7-5. Generate Library
6. Select the correct footprint under PCB Library.

Footprints
Name Primitives
SOT_TDYYR_TEX 104

4 FXMSMOL1 106TDYYR.LibPkg SOT_TDYYR_TEX-L > 104
4 m Source Documents SOT_TDYYR_TEX-! 104
+» XMSMOL1106TDYYR.PcbLib
& XMSMOL1106TDYYR.SchLib

Delete

Projects = PCB Library | View Configuration

Figure 7-6. Select Footprint
7. Import the PCB library and schematic library.

Available Libraries
Libraries Project Installed Search Patt
Libraries... Search... Place 2N3904 Project Libraries

® Miscellaneous Devices.IntLib

Design Item ID

I~
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[=] XMSMOL1306SDYYR txt 4/27/2023 12:16 PM
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Figure 7-7. Import Library
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7.2 Fix Pin Functions through Sysconfig

Tl recommends hardware engineers use the Peripherals and Pin Assignments File to fix the pin functions with
assistance from a software engineer by following the instructions in Figure 7-8.

| E = » & > Software » Board
~ (= Debug 1
{g ~ PROJECT CONFIGURATION (1) Board @ D device linkeriomd 2 - GPIOA:
Project Configuration Files ] [@ ti_msp_dl_config.c 3 + Open-Drain Output: PA@
v MSPMO DRIVER LIBRARY (6) s ) [b ti_msp_dl_config.h 4 - SYSCTL
v SYSTEM (7) Debug Configuration © adc12_14bit_resolution_LP_MSPMOL1306_nc 5 - ADC@:
[ adc12_14bit_resolution.o - [ARM/Ie] 6 + ADC12 Channel 2 Pin: PA25
l Boerd L] Debug Enable On SWD Pins .u: stanu[;,msc;nonSOxJi(Ian[g.a - {AE:M/(e] 7 - EVENT
DMA @ it ti_msp_dI_config.o - [ARM/le] 8- DMA
GPIO Q @ Global Pin Confi i © adc12_14bit_resolution_LP_MSPMOL1306.nc 9 - BOARD:
Configuration NVM ©) OO ST adc12_14bit_resolution_LP_MSPMOL1306_nc 1@ + Debug Clock: PA20
SYSCTL (V] Enable Global Fast-Wake O 2 ad(12f14b1t_vesoEut|crn,d i + Debug Data In Out: PA19
SYSTICK ® . cbfsopt
I Configure Unused Pins O 4 device.cmd.genlibs
wwoT @ G . 1 device.opt
enerate Peripherals & Pin Assignments File

v ANALOG (5) 5 Eventdot
ADC12 V] \ & makefile
® Voltage Configuration & objects.mk

CcoMP
[ - peripheralPinAssignments.txt [
GPAMP ® B -
Configure ADC VDDA O
OPA ©)

Figure 7-8. Generate Peripherals and Pin Assignments File

7.3 Schematic and PCB Attentions

The minimum requirements (power, reset, and Vcore) with suggested values for MSPMO hardware setup are
shown in Figure 7-9.

* Power pin: Tl recommends adding 10uF and 0.1uF capacitors, which are used to remove AC noise on the

power rail.

* Reset pin: TI recommends adding a 47kR pullup resistor and a 10nF pulldown capacitor. This makes sure
that the MSPMO releases from reset, after the power rail is stabilized.

* Vcore pin: This pin is used to stabilize the CPU voltage. For some MSPMO devices, this pin is not included.
If the pin is included, connect the pin to a 0.47uF capacitor.

Power

! {
i 162 - 36V
i) 100 kQ {0.1% 25ppm) 100 KC0.19% 25ppm)
ROSC
1uF
4 T g ™
T 47k
—{ ]NRST ReSet
== ——=10nf
\ Tm nF . T 7
< Pull-up resistor HEXN $ Pulip resistor
3
3 reiredloroutputign |

> required for output high
Open-Drain
10s
\core HEXOUT

core—s '

e e
SWDIO SWDIO
Programming g‘“’ WF Programming
tool connection tool connection
SWCLK

loar uF
— SWD

MSPMOG Typical Application Schematic MSPMOL Typical Application Schematic

Figure 7-9. MSPMO0 Minimum System

Other considerations when drawing a schematic file are listed in Figure 7-10.

* ROSC Pin: If users want to reach accurate high frequency clock with internal SYSOSC, then 0.1% resistor is
suggested. Some low-cost devices cannot have this function.
* VREF+/VREF- Pin:
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— If using an internal reference,then the G series require a 1uF capacitor between VREF+ and VREF- to
support 4Msps ADC. For L or C series, then the capacitor is not required as the ADC speed is only
support 200Ksps with internal Vref.

— If using an external reference, then all the MSPMO devices require a 1uF capacitor between VREF+ and
VREF-.

* Open-Drain 10: Open-Drain 10 cannot output high voltage from the MCU side, so external pullup resistors
are required, such as a 4.7kR capacitor.

* Reset Pin: If reusing the reset pin as GPIO, 12C or UART, then the pullup resistor and the pulldown capacitor
are still required. This makes sure that the MCU is released from reset state after the power is stable. Tl
recommends reducing the resistor and capacitor, such as using a 2.2kR pullup resistor and 10pF pulldown
capacitor.

* PA18: PA18 is the invoke pin to enter bootloader. Make sure this pin is not in pullup or affected by noise or
analog signals with this pin floating. Otherwise, the device enters the bootloader instead of the application
code. More details and a software option to change and disable the invoke pin in sysconfig are shown in
Section 6.4.

Figure 7-10. MSPMO0 Schematic

For further information about schematics or PCB design references, see the following links.

* MSPMO L-Series MCUs Hardware Development Guide
* MSPMO G-Series MCUs Hardware Development Guide
» Device-specific MSPMO Launchpad EVM user's guide
» Device-specific MSPMO data sheet
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8 Summary

This document is a good start for the MSPMO development and provides an overview of MSPMO ecosystem and
step-by-step instructions. Users are also provided with clear processes and image explanations. In addition to
basic knowledge, the document also lists references and further reading materials for users to refer to further.

Tl recommends this document for users to quickly handle MSPMO development work and overcome common
obstacles.

9 Technical Documentation Resources
9.1 Technical Reference Manuals

Technical reference manuals introduce the application method and characteristic of MSPMO MCUSs, including
but not limited to the abstract model of CPU and peripherals, working mode, and corresponding register
configuration method.

¢ Texas Instruments, MSPMO C-Series 24MHz Microcontrollers, technical reference manual
« Texas Instruments, MSPMO G-Series 80MHz Microcontrollers, technical reference manual
¢ Texas Instruments, MSPMO L-Series 32MHz Microcontrollers, technical reference manual

9.2 Subsystems

This section lists all the subsystem examples based on MSPMO MCUs. As MSPMOs have become smaller and
extremely cost-competitive, MSPMOs have begun to replace systems that were historically performed by fixed
function analog devices. For more information, users can also refer to the Analog Engineer's Circuit Cookbook:
MO+ MCUs e-book and the Arm® Cortex ®-M0+ MCUs subsystems product page.

+ Texas Instruments, 5V Interface, subsystem design

+ Texas Instruments, ADC to 12C, subsystem design

+ Texas Instruments, ADC to SPI, subsystem design

+ Texas Instruments, ADC to UART, subsystem design

+ Texas Instruments, CAN to I12C Bridge, subsystem design

+ Texas Instruments, CAN to SPI Bridge, subsystem design

+ Texas Instruments, CAN to UART bridge, subsystem design

+ Texas Instruments, Common Amplifier Topologies: PGA, subsystem design

+ Texas Instruments, Connected Diode Matrix, subsystem design

+ Texas Instruments, DMA Ping Pong With ADC, subsystem design

» Texas Instruments, Data Sensor Aggregator Subsystem Design, subsystem design
+ Texas Instruments, Digital FIR Filter, subsystem design

+ Texas Instruments, Digital IIR Filter, subsystem design

» Texas Instruments, Emulating a Digital MUX, subsystem design

+ Texas Instruments, Frequency Counter: Tone Detection, subsystem design

+ Texas Instruments, Function Generator Using DAC8, subsystem design

+ Texas Instruments, 12C Expander Through UART Bridge, subsystem design

+ Texas Instruments, 12C to UART Subsystem Design, subsystem design

+ Texas Instruments, IO Expander With SPI, 12C, and UART, subsystem design

+ Texas Instruments, LED Driver With PWM, subsystem design

+ Texas Instruments, Low-Cost MSPMOC MCUs as an I/O Expander, subsystem design
» Texas Instruments, MCU Design Techniques: ADC to PWM, subsystem design
+ Texas Instruments, PWM DAC, subsystem design

+ Texas Instruments, Parallel 10 to UART Bridge, subsystem design

+ Texas Instruments, Power Sequencer, subsystem design

+ Texas Instruments, Scanning Comparator, subsystem design

+ Texas Instruments, Task Scheduler, subsystem design

» Texas Instruments, Thermistor Temperature Sensing, subsystem design

+ Texas Instruments, Transimpedance Amplifier, subsystem design

+ Texas Instruments, Two OPA Instrumentation Amplifier With MO Devices, subsystem design
+ Texas Instruments, UART to 12C Bridge, subsystem design

+ Texas Instruments, UART to SPI Bridge, subsystem design

+ Texas Instruments, Emulate EEPROM With FLASH (Type B), subsystem design
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+ Texas Instruments, Emulate EEPROM with FLASH (Type A), subsystem design
9.3 Reference Designs

This section lists all the reference designs based on MSPMO MCUs. The references contain full design
resources and most are a reference for developing an end equipment.

» Texas Instruments, 24V, 35W sensorless FOC BLDC reference design with 85VAC to 265VAC, PF of 0.92,
single-stage PFC, design guide

+ Texas Instruments, 250W motor inverter reference design with GaN IPM DRV7308, design guide

+ Texas Instruments, Cost-Effective, 3-Phase CT Electricity Meter Ref. Design Using Standalone ADC, design
guide

+ Texas Instruments, |0-Link device implementation for sensors and actuator reference design, design guide

» Texas Instruments, Low-Cost Blood Pressure and Heart Rate Monitor Reference Design, design guide

» Texas Instruments, Radiation-Hardened Space Battery Management System (BMS) Reference Design,
design guide

+ Texas Instruments, Single-Chip Pulse Oximeter Reference Design With 90dB Dynamic Range for Lower P,
design guide

+ Texas Instruments, Smart Analog Sensor Interface for Smoke Detection With Ambient Light Cancellation
Reference Design, design guide

» Texas Instruments, Three-Phase Current Transformer E-Meter Reference Design With Standalone ADC,
design guide

» Texas Instruments, Three-Phase Shunt-Based Energy Metrology Reference Design, design guide

9.4 Hardware EVM User's Guides

The Hardware EVM User's Guides includes all the documentations of Launchpads and EVMs, related to
MSPMO.

» Texas Instruments, LP-MSPMO0C1104 Evaluation Module User's Guide, user's guide

» Texas Instruments, LP-MSPM0G3519 Evaluation Module User's Guide, user's guide

» Texas Instruments, LP-MSPMOL1117 Launchpad Development Kit, user's guide

* Texas Instruments, LP-MSPMO0OL2228 Evaluation Module User's Guide, user's guide

» Texas Instruments, MSP-DRV-ADAPT-EVM Evaluation Module User's Guide, user's guide

* Texas Instruments, MSP-LITO-L1306 Evaluation Module User's Guide, user's guide

» Texas Instruments, MSPM0G3507 LaunchPad Development Kit User's Guide (LP-MSPM0G3507), user's
guide

» Texas Instruments, MSPMOL1306 LaunchPad Development Kit, user's guide

» Texas Instruments, XDS110-ETP Evaluation Module User's Guide, user's guide

9.5 Application Notes and Others

This section lists all the application notes, application briefs, product overviews, subsystem designs and
functional safety information based on MSPMO MCUs and the peripherals. The application note is the technical
document about device, device peripherals or applications, which is the most common type of technical
documentation on Tl.com.

» Texas Instruments, A Self-Calibratable Current Detection Solution Based on MSPMO, application note

» Texas Instruments, A2L Refrigerant Standard Overview and Tl Mitigation Control Board Designs for
Designers, application note

» Texas Instruments, Automotive Seat Comfort Module Using MSPMO, application brief

» Texas Instruments, BLDC and PMSM Control Using Sensorless FOC Algorithm Based on MSPM0O MCUs,
application brief

» Texas Instruments, BQ2562x Control Based on MSPMO Through I12C, application note

» Texas Instruments, BQ769x2 Control Based on MSPMO Through I12C, application note

» Texas Instruments, BQ79616 Control Based on MSPMO Through UART to CAN, application note

» Texas Instruments, Bridge Design Between CAN and SPI with MSPMO MCUs, application note

» Texas Instruments, Bridge Design Between CAN and UART with MSPMO MCUs, application note

» Texas Instruments, Bridge Design between CAN and 12C with MSPMO MCUs, application note

» Texas Instruments, Build Scalability in Cordless Power and Garden Tools Using Low-Cost MSPMO MCUs,
application brief
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Texas Instruments, Closed Loop Constant Power Drive to Simplify Heater Element Control and Extend
Battery Life, application note

Texas Instruments, Cybersecurity Enablers in MSPMO MCUs, application note

Texas Instruments, Designing Single- and Three-Axis Selfie Sticks With MSPMO MCUs, application brief
Texas Instruments, Designing an LED Driver for Medical Systems, application note

Texas Instruments, Designing With MSPMO MCUs and Segment LCDs, application note

Texas Instruments, Designing With MSPMO MCUs and Segment LCDs, application note

Texas Instruments, Dual-Ray Smoke Detector with the TPS8802 and MSPMO MCUs, application note
Texas Instruments, EEPROM Emulation Type A Solution, application note

Texas Instruments, EEPROM Emulation Type B Design, application note

Texas Instruments, EMC Improvement Guide for MSPMO, application note

Texas Instruments, Flash Multi Bank Feature in MSPMO Family, application note

Texas Instruments, Full-Featured Automotive Side Mirror, application brief

Texas Instruments, Functional Safety Manual for MSPMOG, functional safety information

Texas Instruments, Getting Started with the MCAN (CAN FD) Module on MSPMO MCUs, application note
Texas Instruments, How to Charge With Smart Battery Using MCU in Between to Translate SMBus/I2C,
application note

Texas Instruments, Increasing Flexibility in Your Battery Management Designs With a Low-Cost MSPMO,
application brief

Texas Instruments, Increasing Flexibility in Your Electrical Thermometer Designs With Low-Cost MSPMO,
application brief

Texas Instruments, Isolated Loop Powered 4 to 20mA Field Transmitter Designs, application note

Texas Instruments, Low-Frequency Subsystem and VBAT Feature in MSPMOL222X, application note
Texas Instruments, MSPMO - Advanced Control Timer Helps for Better Control and Better Digital Output,
application note

Texas Instruments, MSPMO ADC Noise Analysis and Application, application note

Texas Instruments, MSPMO Bootloader (BSL) Implementation, application note

Texas Instruments, MSPMO Bootloader, user's guide

Texas Instruments, MSPMO C-Series MCU Hardware Development Guide, application note

Texas Instruments, MSPMO Design Flow Guide, application note

Texas Instruments, MSPMO Enables Cost-Effective Field Transmitter Applications, application note
Texas Instruments, MSPMO G-Series MCUs Hardware Development Guide, application note

Texas Instruments, MSPMO G-Series MCUs Power Optimization Guide, application note

Texas Instruments, MSPMO Gauge L1 Solution Guide, application note

Texas Instruments, MSPMO Gauge L2 Solution Guide, application note

Texas Instruments, MSPMO L-Series MCUs Hardware Development Guide, application note

Texas Instruments, MSPMO L-Series MCUs Power Optimization Guide, application note

Texas Instruments, MSPMO Live Firmware Update (LFU) Bootloader Implementation, application note
Texas Instruments, MSPMO MCU Advantages in Automotive Application, technical white paper

Texas Instruments, MSPMO MCUs Quick Reference Guide, application note

Texas Instruments, MSPMO MCUs: More Options, Unlimited Possibilities, product overview

Texas Instruments, MSPMO Motor Control, application note

Texas Instruments, MSPMO Sensored FOC Tuning, user's guide

Texas Instruments, MSPMO Sensorless FOC Tuning Guide, user's guide

Texas Instruments, MSPMO Universal FOC Tuning, user's guide

Texas Instruments, MSPMO-Based Low-Cost Single-Chip Pulse Oximeter Reference Design, product
overview

Texas Instruments, MSPMO0-Based Medical Alarm Design, application brief

Texas Instruments, MSPMO: Idea to Product With Easy-to-Use Tools, Software, and Academy, product
overview

Texas Instruments, MSPMOC: A New Standard 32-Bit MCU for 8-Bit and 16-Bit MCU Applications, product
overview

Texas Instruments, MSPMOCx- Toothbrush and Shaver, application brief

Texas Instruments, MSPMO0G3507 Low Power Test and Guidance, application note

Texas Instruments, MSPMOL or MSPMOG: How to Pick the Right MSP Microcontroller for Your Application,
application note
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Texas Instruments, Functional Safety Manual for MSPMOL130x-Q1, functional safety information

Texas Instruments, MSPMOL134x Transimpedance Amplifier (TIA) Empowers Future Sensing
Applications,technical white paper

Texas Instruments, MSPMOLx22x Microcontrollers Enabling Low-Power Display and Security Designs,
product overview

Texas Instruments, Make System Design Easy With MSPMO Precision Analog, application note

Texas Instruments, Migration Guide From Microchip to MSPMO, application note

Texas Instruments, Migration Guide From NXP to MSPMO, user's guide

Texas Instruments, Migration Guide From Renesas RL78 to Arm-Based MSPMO, application note

Texas Instruments, Migration Guide From STM8 to MSPMO, application note

Texas Instruments, Operating Time of MSPMO Powered by a Capacitor, application note

Texas Instruments, Optimize Automotive Body Electronics Designs With AEC-Q100 MSPMO MCUs,
application brief

Texas Instruments, Optimized H-Bridge Driver Control for Stepper and BDC Motors Using MSPMO MCUs,
application brief

Texas Instruments, Optimizing Field Sensor and Transmitter Applications With MSPMO MCUs, application
brief

Texas Instruments, PGA460 Control Based on MSPMO for Distance Detection, application note

Texas Instruments, PIR Motion Detection With MSPMO, application note

Texas Instruments,Realization of Password-Protected Debug Based on Software, application note

Texas Instruments, Realizing HVAC FAN Control Design with MSPMO MCU, product overview

Texas Instruments, Realizing Low-Power and High-Scalability OBC Wake-up Design with MSPMO MCU,
product overview

Texas Instruments, Realizing UWB Passive Entry Passive Start (PEPS) Design with MSPMO MCU, product
overview

Texas Instruments, Scalable Battery Backup Subsystem With Adjustable Output, product overview

Texas Instruments, Sensored Brushed DC Motor Control Based on MSPMO, application note

Texas Instruments, Simplifying Design in True Wireless Stereo Control With a Low-Cost MSPMO MCU,
application brief

Texas Instruments, Simplifying Pulse Oximeter Designs With Low-Cost Highly Integrated MSPMO MCUSs,
application brief

Texas Instruments, Software Defined Glass LCD Solution Based on MSPMO MCUs, application note

Texas Instruments, Streamlining Smoke Detector Designs With Highly Integrated MSPMO MCUs, application
brief

Texas Instruments, Tl's Smallest MO+ MCU Package Enables Room to do More in Your Design, application
brief

Texas Instruments, TPS929xxx LED Driver Control Using MSPMO Through UART Over CAN, application
note

Texas Instruments, Ture Wireless Stereo (TWS) Charging Case Design Based on MSPMOL1105, application
note

Texas Instruments, Understanding the MSPMO Debug Subsystem, application note

Texas Instruments, Using MSPMO MCUs to Design Trapezoidal-Based BLDC Motor Controllers, application
brief
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