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ABSTRACT

The application note details steps on how to develop MSPMO MCUs. Related materials and instructions are
provided.
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1 Overview

The document provides steps for projects to develop an MSPMO MCU. A list of related documents and step-by-
step instructions are provided. For common questions that developers can encounter, see Section 6.

Suitable MSPMQ part number

y

Functional code (SW engineer)

d

Customized PCB (HW engineer)

I

Final product

!

Figure 1-1. MSPMO Design Flow

4 MSPMO Design Flow Guide SLAAED1C — JUNE 2023 — REVISED JULY 2024
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1C&partnum=

13 TEXAS
INSTRUMENTS

www.ti.com Step 1: MSPMO Selection

2 Step 1: MSPMO 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

SLAAED1C - JUNE 2023 — REVISED JULY 2024 MSPMO Design Flow Guide 5
Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/microcontrollers-mcus-processors/arm-based-microcontrollers/arm-cortex-m0-mcus/products.html
https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1C&partnum=

13 TEXAS
INSTRUMENTS
Step 1: MSPMO Selection www.ti.com

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

(1) (2} {3)

DEVICE NAME E) QUAL® | ADCCH. | COMP | OPA | GPAMP | UARTIZCISPI | TIMG | GPIOs |5vToLI0 | ont/Get .
MSPMOL1306xRHE 5474

. 32 VQFN

MSMOL1305xRHB 3274 s 0 1 2 1 21211 4 2 2 5 x ] ©
NMSMOL1304xRHB 1612

MSPMOL1306xDGS28 8474

MSPMOL1305xDGS28 3274 TS 10 24

MSPMOL1304xDG528 1672 1 2 1 20211 4 2 28 VSS0P

[7.1 mm x 3 mm]
MSPMOL1346xDGS28 B4/4 T . -
MSPMOL1345xDG528 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. @ reren
Product details Technical documentation Design & development Ordering & quality] Support & training

Ordering & quality

Part number Buy Tl.com inventory Qty | Price (USD) Package qty |
Carrier
Select v

XMSMOL1306SDGS20R Enter quantity 93 Tku| v 1| LARGE T&R
& ACTIVE

Limit: 5
XMSMOL1306SDGS28R Entter 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 Step 2: MSPMO

This step shows how to set up a hardware and software evaluation environment for MSPMO. For step-by-step

Evaluation

instructions based on CCS and LaunchPad, see Section A.1.

Table 3-1 lists a summary of all the required components in an MSPMO development chain. Devices are

described individually i

n the following sections.

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 Hardware 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 Sectio

n5.3.

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

The following links show orderable LaunchPad devices and related user's guides.

* LP-MSPMOL1306 landing page
* LP-MSPMO0G3507 landing page
* LP-MSPMO0C1104 landing page

* MSPMOL1306 LaunchPad Development Kit User's Guide
* MSPMO0G3507 LaunchPad Development Kit User's Guide
* MSPMO0C1104 LaunchPad Development Kit User's Guide

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

Figure 3-2. Launchpad Setup View
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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, providing 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

There are five folders in the SDK install directory, listed in Figure 3-5. This section provides a brief introduction to
all the folders.

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. Figure 3-6 shows the related addresses of the
folders under the MSPMO-SDK directory.

nortos example Document
examples > nortos > LP_MSPMOL1306 > driverlib docs » english >
empty_library MSPMO SDK driverlib
empty_driverlib_src ti > mspm0_sdk_ early_samples_migration_guide
known_issues_faq
emply Name .
dma_table_transfer - middleware
dma fill data W‘ quickstart_guides
rtos example e sdk_users_guide
examples > rtos > LP_MSPMOL1306 > drivers source sysconfig
tools tools
uart_callback @ MSPMO_SDK_Documentation_Overview.html
uartecho

Figure 3-6. MSPMO0-SDK Example
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3.2.2.1 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

* 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.
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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 T| 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 (I12C) 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 puTrace for Cortex-M.

3.2.2.2 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.
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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 Tl Arm-Clang GNU Arm (GCC) Arm and Keil Compiler IAR Arm compiler
RTOS FreeRTOS

Code examples

DriverLib and TI Drivers

In the RTOS example level, the most important folder is the Drivers folder that demos the peripheral control

based on Tl Drivers.

In the nortos example level, the most important folder is the DriverLib folder, which contains the peripheral
example code based on DriverlLib. In nortos examples, there are four empty examples for users to build projects.
The differences are listed in Table 3-4.

Table 3-4. Empty Project Description

Example Type Language Use SysConfig Library Files in Project
empty Project C Yes No
empty_cpp Project C++ Yes No
. Static library (.lib file in Debug folder
empty_library after debugging) C No No
empty_driverlib_src .
(Suggested) Project C Yes Yes

For a MSPMO peripheral quick start, please see MSPMO0 Academy as well, which delivers training modules for
various topics in the MSP MCU portfolio.
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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.

& setp Stepl - x
Setup - Ti System Configuration Tool
Welcome to the Ti System Configuration Tool Setup Wizard.
BvsConric
Back Next > Cancel
e Step4 - X
Ready to Install Qc

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

<Back | [ Next> Cancel

# Setup

Step2 -

License Agreement

§

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

a3
1 $31 o ke de. u: ¥
(®) | accept the agreement,
Do you accept thi ) iiccsptthe 5
Y Tdo not accept the agreement
<Back || Nedt> Cancel

# setup

Step5 - 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

[(Net> ]| cancel

Figure 3-7. SysConfig Install

| # setp

Step3 -

| Installation Directory

8§

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

|
Installation Directory | | (SIS ISt M [
|
|
< Back Next > Cancel
W scip Step6 - %

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

SvsConria

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
DMA 92® 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] mu Pin Assigned
in
OPA [©] r .
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.

=0 g adci2 it resolutionsysclg Bie

“
5]

= PROJECT T «&  PROJECT CONFIGURATION (1
svscTL o€ . svserL
Project Configuration Files ) %€ Project Configuration Fles ° u}
 MSPMO DRIVER LIBRARY (6
« MSPMO DRIVER LIBRARY (6) & — E— .
Graphical Clock Configuration Graphical Clock Configuratior (k]

«xGenerateghFiles

o

[
cPI0 Q@

]

Use Clock Tree e

Power & Systems Configuration A =Y

Power & Systems Configuration

Configuration NVM
svseTL
sysTick
wwoT
~ ANALOG (5)
abc12 ©

comp ®

e =
s

33

o
ceave = o e
op ® ¢

vRee o

COMMUNICATIONS (5) a

v TIMERS (4) VBOOST Operating Mode ONDEMAND
TIVER -CAPTURE ®
TIVER - CoMPARE
TRMER PV ® Enable FlashCt Interrupt

9 rups  DATAINTEGRITY (1 3 s
TIMER ® o 5, Non-Maskable Interrupt (NMI) Configuration q 21
v DATAINTEGRITY (1) ¢ ® ] 2

o
o
o
o

> COMMUNICATIONS (5)

v TIMERS (4) ONDEMAND

Flash Controller (FlashCt]) Configuration A

i ®

Non-Maskable Interrupt (NMI) Configuration ~ ~ READ-ONLY (1

cRC ® EVENT
v o WWOTO E:

~ READ-ONLY (1) WWDTO Error Behavior BOOTRST %, WWDTO Error Behavior 800TRST
EVENT

Basic View Advénced Vview

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

v PROJECT CONFIGURATION (1)

Project Configuration Files (V]
~ MSPMO DRIVER LIBRARY (6) I @ GPIO_GRP_O
v SYSTEM (7)
Board (] Name GPIQ2fP_0
DMA ) Port fny
GRio @ eeeSagment Any

Add Peripherals

Figure 3-10. Basic Operations

3.3.2.2 Project Configuration View

)

emove Peripherals

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 v PROJECT CONFIGURATION (1) Project Configuration Files
[ Project Configuration Files (]
Compiler
E:’ v MSPMO DRIVER LIBRARY (6)
v SYSTEM (7) File Generation
Board (]
DMA (] Linker File Generation
GPIO 9® Startup File Reference
Configuration NVM @ Option File Generation
SYSCTL (] )
SYSTICK ® Linker Libraries File Generation
WWDT
® Include Libraries
v ANALOG (5)
ADC12 (] DriverLib
coMP ® Ti Drivers
GPAMP
@ GUI Composer
OPA ®
VREF @ IQMath
> COMMUNICATIONS (5) Motor Control BLDC Sensorless FOC
v TIMERS (4) PMBUS
TIMER - CAPTURE @ SMBUS
TIMER - COMPARI
ER- O E ® CMSIS/DSP
TIMER - PWM @
TIMER ® Battery Gauge L2
~ DATAINTEGRITY (1)
CRC @
v READ-ONLY (1) Select Device
EVENT (]

Figure 3-11. Project Configuration

[N N<

O0o0o0oo0o0ooO0n

Default Board Configuration

@ ote: User must select a device
sure to select the same device :

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: As shown in Figure 3-12, after enabling, a peripherals
and pin assignments file will be generated in the Debug folder.

‘ B = X & - Software » Board
~ & Debug
DCé v PROJ_ECT CONfIGURATIDNE1) Board # device_linker.cmd 2 - GPIOA:
Project Configuration Files o [¢ ti_msp_dI_config.c 3 + Open-Drain Output: PA@
/{MSEMO DRIVER LIBRARY(6) .  ti_msp_dl_configh 4- SYSCTL
v SYSTEM (7) Debug Configuration © adc12_14bit_resolution_LP_MSPMOL1306_nc 5 - ADCO:
f i ion.o - ADC12 Channel 2 Pin: PA25
Board :] . . ki adc12_14bit_resolution.o - [ARM/le] %
[ DMA S Debiig ERable o' SWD Fing [ startup_mspmo01130x_ticlang.o - [ARM/le] 7 - EVENT
9 [ ti_msp_dI_config.o - [ARM/le] 8- DMA
GPIO L JO) T 3 adc12_14bit_resolution_LP_MSPMOL1306.nc 9 = BOARD:
Configuration NVM ® & 5 adc12_14bit_resolution_LP_MSPMOL1306_n¢ 190 + Debug Clock: PA20
E 19, + Debug Data In Out: PA19
SYSCTL Q Enable Global Fast-Wake D adc12_14bit_resolution.d 5 g
SYSTICK @ ccsObjs.opt
I Configure Unused Pins O % device.cmd.genlibs
wWwDI ® G e N device.opt
enerate Peripherals & Pin Assignments File
v ANALOG (5) 5 Eventdot
ADC12 (/] \ ® makefile
COMP [©) Voltage Configuration  objects.mk
peripheralPinAssignments.txt
GPAMP @ ) | e |
Configure ADC VDDA O
OPA

Figure 3-12. Board View

3.3.2.4 NONMAIN 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)
Project Configuration Files ()
v MSPMO0 DRIVER LIBRARY (6)

Configuration NVM &

@7 REMOVE ALL

rtain risks. Please refer to the configuration risks fields's long
e field for more details on the risks

@ using the Configuration NVM (NONMAIN

v SYSTEM (7) description by clicking the question mark r

Board (/] .
i Click ~
DMA & © Qquick Profiles
GPIO [V XO)]
l Configuration NVM (<] Accept configuration risks € User must accept Configuration NVM (NONMAIN)
YSCILC configuration risks

SYSTICK @ Debug Security Profiles Security Level 0 - No restrictions -
wwoT ®

> ANALOG (3) Boot Configuration Routine (BCR) Configuration v
ADC12 o
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 Qo 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 e 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;";P @ Enable Wiite Lock O Disable SYSOSC O MFCLK ||DISABLED ||DISABLED
oPA % Enable Sleep On Exit - Main Output MFPCLK||DISABLED [DISABLED
Enable Event On Pending O
VREF ® 4 MHz Output sysosc[[32MHz  [[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 it is Tl's IDE
which is compatible with MSPMO. Table 3-5 lists and compares the three different types of IDEs.

Table 3-5. 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 3.44G(ccs1220) 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. All the content in this part is abstracted from
these guides.

* Quick Start Guides

+ CCS IDE Guide for MPSMO
¢ |AR IDE Guide for MSPMO
« Keil IDE Guide for MSPMO
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3.4.1 CCS Quick Start

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 (12.2 version or above), start installation, and keep pressing Next.

= X
Setup - Code Composer Studio 12.3.0.00005
Welcome to the Code Composer Studio 12.3.0.00005 Setup Wizard.
code composer™
STUDIO
Back Cancel

Figure 3-16. CCS Installation
2. Select MSPMO support component.

& Setup —

X
Select Components n ’

Select the components you want to install; clear the components you do not want to install. Click Next when you are ready to continue.

] MSP430 ultra-low power MCUs Click on a component to get a detailed description
SimpleLink™ MSP432™ low power + performance MCUs

] MSPMD 32-bit Arm Cortex-M0+ General Purpose MCUs |

[T SimpleLink™ CCT3xx, CC26xx and CC23xx Wireless MCUs.

[] SimpleLink™ Wi-Fi® CC32xx Wireless MCUs

[J €C2538 IEEE 802.15.4 Wireless MCUs

[ €2000 real-time MCUs

[ TM4C12x ARM® Cortex ®-M4F core-based MCUs

[[J Hercules™ Safety MCUs

[ Sitara™ AM3x, AM4x, AMSx and AM6x MPUs

[ sitara™ AM2x MCUs

[[] OMAP-L1x DSP + ARMI® Processor

[] paVinci (DM) Videe Processars

[ OMAP Processors

[] TDAx Driver Assistance SoCs & Jacinto DRAx Infotainment SoCs

[ €55x ultra-low-power DSP

[J CB00O0 Power-Optimized DSP

[[] 66AK2x multicore DSP + ARM® Processors & C66x KeyStone™ multicore DSP

[] mmWave Sensors

[ CB4x mutticore DSP

[ ucD Digital Power Controllers

[ PGA Sensor Signal Conditioners

< Back Next > Cancel

Figure 3-17. MSPMO0 Support Selection
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3. Select J-link if required.

ﬁ Setup

Install debug probes

Select the debug probes you want installed

Spectrum Digital Debug Probes and Boards

SEGGER J-Link

< Back

Figure 3-18. J-Link Selection

([ Nest>

< -

Cancel
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3.4.1.2 Environment Setup

If the user installs CCS and SDK at the default address folder: (C:\fi\), the related SDK and SysConfig will be
loaded automatically when an example is imported. The environment setup chapter can be skipped.

3.4.1.2.1 SDK Support Setup

For SDK introduction and installation, see Section 3.2.2. If CCS and SDK are installed at the customized

address, use the following steps so that CCS loads SDK successfully.

Select Window — Preferences.

1

2. Asthe SDK 2.1.0.03 is installed in the C:\ drive, add C:\ as the product discovery path.

3. Refresh the Discovered products window. The SDK 2.1.0.03 is recognized automatically.
4. Click the Apply and Close button. The new imported project loads the SDK automatically.

Window Help
New Window
Editor
Appearance
Show View
Perspective

Navigation

Stepl

>

>

Preferences

1§ Preferences

type filter text

General
v Code Composer Studio

Advanced Tools
Build
Debug
Grace
Products

Help

Install/Update

Run/Debug

Terminal

Version Control (Team)

btepZ o %

Products v vl
Product discovery path:

MEic/ti/ces1270 Add...

i =

C./Program Files/Texas Instruments

Discovered products:

[+ = Mspmo sDK A Refresh
& 21.001 21
& 2.1.000 mspm . Install...

= 20004

10103

410004 [C/t
~ = MSPMO SDK

4% 056.0.01_eng

055002 ena M

[Jsearch for products each time Code Composer Studio starts (may affect start-up time)

& Preferences

| type filter text
General
v Code Composer Studio
Advanced Tools

(@ 3 £5 Show advanced settings

Step3 ;

|| Products -

Product discovery path:

MEicytifces1270 Add..
C/ti

Build
Debug C:/Program Files/Texas Instruments
Grace Hec
Products
Help Discovered products:
Install/Update ~ = MSPMO SDK Refresh
Run/Debug 221003 (Clmopm 4——-—"/
Terminal = 2.100 Install...
Version Control (Team) &% 2.1.000
4720004 v
20002 internal .
* 15505 on 008 130.00 1 Details..
% 1.20.1.06 (C/t _sdk_1_20f €
% 1.20005 (C/ti/mspm0_sdk_1_20_00_05]
4 1.10.1.05 [C m0_sdk_1 S
&% 1.0.1.03 (C/ti/m
w 1.00.04
~ = MSPMO SDK
& 056001 ena [C 2

[Jsearch for products each time Code Composer Studio starts (may affect start-up time)

Restore Defaults Apply

Apply and Close Cancel

Restore Defaults Apply
@ 3 3 Show advanced settings Apply and Close Cancel
* Step4d
[ type filter text Products v v}
General Product discovery path:
v Code Composer Studio —
Advanced Tools G270 Add.
Build i
Debug [ c/Program Files/Texas Instruments
Grace [ e mov
rogress Information
Products | 9
Help ~ o
Install/Updat 0 peration in progress. o
Run/Debug -~
Terminat | | e
Version Conts
Details..
47120005 [C:/ti/mspmO0_sdk_1_20_00_05]
10.1.05 [¢ n0_sdk_1
¥ 1.0.1.03 [C/ti/msg
410004
~ A MSPMO SDK
£ 0SRN01 ena s

3 £3 Show advanced settings

[ search for products each time Code Composer Studio starts (may affect start-up time)

Restore Defaults Apply

el

Figure 3-19. Load SDK Product

After an example is imported, follow the steps to select the desired version of the SDK. The steps can also be
used when the user wants to migrate an example from an older version of SDK to a newer version.
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‘ i
e > | | @ Properties for adc12_14bit resolution LP_MSPMOL1306.nortos_ticlang [= S @ Properties for adc12_14bit_resolution_LP_MSPMOL1306._nortos_ticlang [= S
-~ Stepl._. opertie for adc esouto onos.icns Step2 operte for adc esoutio erosidans Step3
‘Show in Local Terminal >' 1 e General 2 ¥ General g o’
General
e ) Configuration: Debug [ Active ] ~ Manage Configurations. ~ Build Configuration: Debug [ Active ] ~ Manage Configurations...

v Am Compiler
Processor Optio

Tt Optimization
Include Options
Predefined Symbols

Show Buid Setings

Advanced Options
Arm Linker

Am Hex Utlity (Disablec
- Am Objcopy Utiity [Dise
i Debug

@

B
a
el
e
8
[
e

& Properties for adc12_14bit_resolution_LP_MSPMOL1306_nortos_ticlang

type fiter text General Step4d
General
~ buid
SysConfig
< Am Compler

Configuration: |Debug [ Active ]

Opteatzziion £ MSPMO SDK [21.001]
FSysConfig 11190 +
Predefined Symbols
Advanced Options
Arm Linker

Arm Hex Utiity [Disablec
Arm Objcopy Utilty [Disa
Debug

~ Arm Compiler

 Project mh P
ject =i Products Processor Options

& Project mh Products

Device Optimization Device
S Include Options iy e
Predefined Symbols
Variant and core 107 (CORTEX MR Advanced Opticns Variant and core:
o[Texas Instruments XDS110 USB Debug Probe [Default] Verify... Arm Linker Connection: © Texas Instruments XDS110 USB Debug Probe [Default] Verify...
Arm Hex Uty [Disablec
Data Snapshot Viewer ¢ [IManage the project’s target-configuration automatically
ISEGGER J-Link Emulator Am Objcopy Utity [Dise
Project. and tool-chairSpectrum Digital XDSS60V2 STM LAN Emulator Debug Project type and tool-chain
Spectrum Digital XDS560V2 STM TRAVELER Emulator
Compiervedgn: M Compiler version: TiClang V322175 9 vore.
vie Shecnum gl XD35602 ST LS5 it L omwi iE |
Output type: Spectrum Digital XDSPRO LAN Emulator Output type:
ISpectrum Digital XDSPRO USB Emuiator
Output format Texas Instruments XDS10042 USB Debug Probe Output format: 1 Clang V130475
Texas Instruments XDS100v3 USB Debug Probe
Device endiammess: v Device endianne it
evice endiannes: ‘Texas Instruments XDS110 USB Debug Probe [Default] evice endianness: =
Linker command fle: | Texas Instruments XDS2x LAN Debug Probe Browse. Linker command file Browse.
Texas Instruments XDS2xx USB Debug Probe
Texas Insruments XDS2x USE Onboard Debug Probe
UART
< >
Apply and Close Cancel @ sh Apply and Close Cancel

|| Manage Configurations..

@ Selecta Product

Step5

Please select a product to add as a dependency to your project

+ MSPMO SOK (editing. ]

Open Breferences to install peupseeeersT

@ selecta Product
Please selecta product o add s a dependency to your project.

¥ MSPMOSDK [editing..]
Open pre

Cancel

Remove
Down
Details..
Apply and Close Cancel

e advanced settings

[Apply and Close]

Figure 3-20. Select or Change SDK Version

3.4.1.2.2 SysConfig Support Setup

As the SysConfig is installed with CCS, no further work is required. However, there can be some version
compatibility problems on old CCS projects or when a new CCS version is installed that the opened SysConfig
reports errors. See SDK installation steps in Section 3.4.1.2.1 to migrate to a different SysConfig version. For
SysConfig introduction and installation, see Section 3.3.

3.4.1.3 Import a SDK Example

Open CCS. The workspace is the address to copy an imported project to.

’ Workspace: f C\Users\c \workspace_Legol

ﬁ Code Composer Studio Launcher

Select a directory as workspace

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

Browse...

[] Use this as the default and do not ask again

» Recent Workspaces

Cancel

Figure 3-21. Select CCS Workspace

Import an example with the TI-Clang compiler from the installed SDK.
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& Import CCS Projects a X
Import CCS Projects :3 £
Project Run Scripts Window Help Import existing CCS Projects or example CCS Projects. -
Open Project
Close Project
£ New CCS Project.. @ Select search-directory: | |l Browse. ||
Build All Ctrl+B O Select archive file: Browse
Build Configurations >
Build Working Set >
Clean...
Build Automatically @ Select search-directory: Irtos\LP_MSPMOU 306\driverlib\gpio_toggle_output I Browse...
Show Build Settings... S
O Select archive file: Browse..
I Import CCS Projects..
] Import Legacy CCSv3.3 Projects... Discovered projects:
Add Files [ ] '& gpio_toggle_output_LP_MSPMOL1306_nortos_gcc [gcc/gpio_f toggle o Select All
RTSC Tools > ] [ gpio_toggle_output_LP_MSPMOL1306_nortos. nclangl clang/gpio_toc
Deselect All
C/C++ Index >
Refresh
Properties < >

Automatically import referenced projects found in same search-directory
| Copy projects into workspace |Copy projects into workspace

Open Resource Explorer to browse a wide selection of example projects...

A
@ ancel

Figure 3-22. Import 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.

» .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, the user can select to allow SysConfig to
generate the allocation automatically.

» SysConfig: GUI tool to generate the peripheral setting code.

v bgplo _toggle_output_LP_MSPMOL1306_nortos_ticlang
{_W Generated Source
> [nl Includes
v [=>Debug
v [=syscfg
[—£| ti_msp_d|_config.c

Sysconfig generated code

@ ti_msp_dI_config.h Memory allocation
= gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang.map
[ targetConfigs
[=ticlang
L£| gpio_toggle_output.c Main function
L2 mspmOI1306.cmd CCS memory map

ﬁ gpio_toggle_output.syscfg Sysconfig

Figure 3-23. CCS Project Overview
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3.4.1.4 Example Download and Debug

The default debugger selection is XDS110. To select J-Link, right click the Project->Properties and follow the
steps to select J-Link.

Figure 3-24. Change Debugger Selection

Start debug by click the Build button at the top. 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.

/_\

File Edit View Navigate Project Run Scripts Window Help v =] 8o 0 6 w @ v a2~ &

g EI*&F"&-' R~ QA ' : ¥ b .é.’KsDebng

‘(1 Project Explorer Debug gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang O+ ¥ gpio_toggle_output_LP_MSPMOL1306_nortos._ticlang [Code Corr
v ® Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP (¢

main() at gpio_toggle_output.c:38 0x000000C0O

_c_int00_template() at boot_cortex_m.c:0 0x00000168

_c_int00_noinit_noargs() at boot_cortex_m.c:98 0x0000015-

o

Figure 3-25. Debug Code

This section is a quick introduction to CCS functions. The commonly used functions and meanings are shown in
Figure 3-26.

1. View breakpoints, 2. Debug with 3. Reset device 4. Build
registers, variables step control

File Edit Project Tools gRun Scripts Window Help

o~ ACAE 3 0= LY .
B% 3 =0
5. Run code 6.StopCPU 7. Stop Debug 8. Debug
Figure 3-26. Commonly Used Debug Functions
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3.4.1.5 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. In order 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 the 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 oS = PROJECT CONFIGURATION (1) Project Configuration Files
% Project Configur. )
witch Boar vi Compil
St il @@ o § | AswichBoardorDevice StepZ [J  VSPMO DRIVER LIBRARY (6 o
ep E g Step3
T nt configuration to the board or device selected below. Any incompativilties File Generation A
@ Problems X Board (]
DMA ] Linker File Generation
v There are no problems in the current design. P
GPIO Q® Startup File Reference
Configuration o
<> Generated Files 2 X ESe ° Option Fil
= = e Libraries File Generatio
. Filter: all - SYSTICK ® Linker Libraries File Generation
File name Category Include in build WWDT ® Wickide Libiites N
B> tiiepedlsoilies MSPMO Driver ° a - ANALOG (5)
= Q Library ADC12 (] DriverLib
B timep-dlicon MSPMO Driver PY a COMP ® Ti Drivers a
Fg- TR Library GPAMP ® . X
y 4 GUI Composer (]
s MSPMO Driver ANCEL CONFIRM OPA ®
Event.dot Math )
D Library ® a8 — VREF ® 1QMath 0
B gpio_input_capture syscf Conflguration a8 ' COMMUNICATIONS (5) Motor Control BLDC Sensorless F.. [
2 gpio_input_capture ] Seript 12¢ ® PMBUS (m]
4Total Files B 12C - SMBUS SMBUS 0O
v SPI
CMSIS/DSP m}
MSPMOL130X UART
g 0evicd " x UART-LIN Battery Gauge L2 (m]
VQFN-32(RHB) =
e v TIMERS (4)
(Package) —
v TIMER - CAPT. [x) De

SWITCH

TIMER - COMPARE t Board Configuration
TIMER - PWM

TIMER

Select Device

®
®
®

~ DATA INTEGRITY (1)
CRC

Figure 3-27. Migrating Between MSPMO Derivatives

3.4.1.6 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 — Arm Hex Utility 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. After clicking the Build button, the hex file generates in the debug folder.
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@ Properies for gio_togle_output.LP_MSPMOL1306_nortos tcang

& Properties for gpio_toggle_output_LP_MSPMOL1306_nortos ticlang

type filter text
Resource
General
v Build
SysConfig
Arm Compiler
v Am Linker
Basic Options
File Search Path
Advanced Options

Stepl

Arm Hex Utility

Configuration: | Debug [ Active]

§ | | [ypefitertet
Resource ~
General
v Build
SysConfig
Arm Compiler
v Am Linker
Basic Options
File Search Path

| [Menage Configurations...

Remove ‘Arm Hex Utiity’ from this tool-chain

Command: [stc6_TooL_Hexy ] Advanced Options
v Arm Hex Utiity T v Arm Hex Utiity
Geners Options E patten | Lfag) Sloutput) S J Genera Options
Diagnostics Options § Diagnostics Options
Boot Table Options Suioenedy of fogt et Boot Table O
Output Format Options ~-diag_wrap=off ¥
Load Image Options <
‘Additional Array Format Optior >
Arm Objcopy Utilty [Disabled] (@ show advanced settings
Debug
Edit Flags...
< > | SeeGenera for changing tool versions and device settings
(@  show advanced settings Apply and Close| Cancel
B Properties for gpio_toggle_output LP_MSPMOL1306_nortos ticlang ™ o x
pefitertet | | General Options - G §
Resource
General
+ Build Configuration: | Debug [ Active ] ~| | Manage Configurations...
SysConfig
Arm Compiler
viam Uk [JOutput a5 bytes rather than target addressing (--byte, -byte)
Basic Options -
e St bt Specify CMAC key file name and enable CMAC (-cmac) | R)
v Au: r::;“;::.zph”"’ Specify entrypoint address or symbol name (--entrypoint, -¢) | ]
General Options
ify il value (-l -fll
Diagnostics Options ST L J
Boot Table Options ] Selectimage mode (~image; -image)
Output Format Options. [Jinclude linker fill sections in images (~-linkerfill, -finkerfill)
Load Image Options
ecify map file name (-~map, -moy S
Additonal Array Format Optior | P ™P ) L =
Arm Objcopy Utlty [Disabled] pecify (--memwidth, -memwidth) [ |
Debu
9 Specify output file names (--outfle, -o) [ S(BuildArtifactfileBsseNamel hex 8
[JQuiet Operation (--quiet, -quiet, -q)
Specify rom width (--romwidth, -romwidth) [d ]
< 5 | [JZero based addressing (--zero, -zero, -2)
(@) show advanced settings Apply and Close Cancel

3.4.1.7 Program NONMAIN

Figure 3-28. Generate Hex File

Output Format Options

Configuration: | Debug [ Active]

Output format

Step2

| | Manage Configurations...

ASCIl hex (--ascii, -

N =
Motorola S hex (--motorola,
Motorola S hex (--motorola,
Extended Tektronix hex (--tektroni

(=R Qif-ia
& Project Explorer X
5 ba769x2_control i2¢_LP_MSPMOAS07_nortos_ticlang
~ i gpio_toggle_output_LP_MSPMOLY306_nortos_ticlang [Active - Debug]
& Generated Source
& Referenced Source
+ Binaries
) Includes
+ & Debug
& device_linker.cmd
3 ti_msp_di_config.c
B ti_msp_di_configh
© gpio_toggle_output LP_MSPMOL1306_nort
& gpio_toggle_outputo - [ARM/le]
(& startup_mspm0I130x ticlang.o - [ARM/le]
i ti_msp_dl_config.o - [ARM/le]
cesObjs.opt
devicecmdgenlibs
deviceopt
Eventdot
gpio_toggle_output LP_MSPMOL1306_nortos_ticlang_linkigfo.xm
5 gpio_toggle_output LP_MSPMOL1306_nortos_ticlang.map
[ gpio_toggle_output_LP_MSPMOL1306_nortos ticlang.txt [
G016 Toaale GUBULd

ticlang.out - [ARM/le]

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 3-29. Otherwise,
keep the default settings.

pe filter text

Resource
General
v Build
SysConfig
Arm Compiler
Arm Linker

ource Lookup Path

ﬁ Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang

[Bpply and Close]

@ show advanced settings

Cancel

o X
| Debug v v §
Device Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP v
[ Program/Memory Load Op|| ot S iaUst et aoutatitivas A
Auto Run and Launch Optig
Misc/Oth Reset Type
| MSPMO Flash Settings O soft reset
Bisz @ Hard reset
Erase Configuration
1'Warning: Modifying NONMAIN incorrectly, or erasing it without programming can perm
See MSPMO documentation for more details
Erase method
©Erase AN a memory (see waming 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
v
< >| < >
5 Restore Defaults Apply
Apply and Close Cancel

Figure 3-29. Programming NONMAIN

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

the SDK is updated.

» Step1:InlAR, click on Tools — Configure Custom Argument Variables

» Step2: Click the Global tab, and then Import

» Step3: Navigate to your SDK folder into <MSPMO_SDK_INSTALL_DIR>/tools/iar/ and open
MSPMO0_SDK.custom_argvars

» Step4: The SDK variables should now be installed in IAR. Click OK to close the window

© 14R Embedded Workbench IDE St e p 1
File Edit View Project [Jools | Window Help
DO @ X% ostions.
Workspace Filename Extensions...
Configure Viewers...
Files || config custmhmgumem Variables...
% Configure Tools..
IAR Project Converter
° St p3
§ e
« + WisPC > Windows (C) 5 i » mspm0_sdk 1.00.00.00_all > msperd)sc 1

IMSPMO_SDK custom argars.

File name: | MSPMO_SDK custom_aravare

00.00.00 » tooks » iar

Expand/Collapse All
[JHide disabled oroups

7 Configure Custom Argument Variables

Workspace  Global =

DTr:alaﬂ open projects as modified.
(Updated variables will be used for relative paths when saving.)

Step2 x

Disable Group

New Group...
Add Variable...

Custom Argument Variables File

Open Carcel

oK Cancel
B Configure Custom Argument Variables bt B p4 X
Workspace Global
=3 Disable Group
SYSCONFIG_ROOT = c:/ti/sysconfig_1.15.0
MSPMO_SDK_INSTALL_DIR = c:/ti/mspm0_sdk_1_00_00_00 T
MSP_SDK_INSTALL_DIR = c:/ti/mspm0_sdk_1_00_00_00 i
EXAMPLE_ROOT = c:/ti/ mspm0_sdk_1_00_00_00/tools/iar Add variable...
Delete
Import...
Expand/Collapse Al
Hide disabled groups
Treat all open projects as modified.
(Updated variables will be used for relative paths when saving.)
oK Cancel

Figure 3-30. Add MSPMO0 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.

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.
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3. Navigate to your SDK folder into <MSPMO0O_SDK INSTALL DIR>/tools/iar/ and open
sysconfig_iar_setup.xmi.
4. The standalone SysConfig will be 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 Werkbench IDE St e p 1 - St e 2
File Edit View Project [Tools | Window Heip p
DL @ =] | Options I=

Waorkspace

Extensions  Action oK

Cancel

Files onfigure Custom Argument Variables,

| Import...
< > Export...

e  Step3 FTTrem—— (=] oL .

Extensions  Action OK

yscontig oe setupami " ¢ -syscfg $SYSCONFIG_ROOTS$\nw\nw.exe $SYSCONFIG_ROOTS -~ Gancel

i
¢

Figure 3-31. 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 <MSPMO_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 Ste p 1 © Open Workspace Ste pz x
([ie] £t _view project _Took™ indoh Help
D Newfite atren « + mspmo_sdk 1.00.00.00 > e@mples > nortos » LPMSPMOL1306 » driverlib > gpio_toggle_output > iar v o
15 New Workspace
Organize ¥ New folder > [
1 openrite,, cti-0 g S ©
(7] _Open Workspace... N f
3| Open Header/Source File Ctri=shift-H © gpio_toggle output LP_MSPMOL1306_nor.. M
)] | Close Ctrl=F4
57 save Workspace L
@ save Workspace As...
& Close Workspace L}
B sove
1
[}
.
File name: | gpio_toggle_output_LP_MSPMOL1306_nortos_iartemplate.eww ‘Workspace Files (*.eww)
; « “ A > ThisPC > Windows(C) > ti > iar > my_first_ mspm0_project v o Search my_first_mspm0_proj
| terldepm X
Organize v New folder - @
This will open a workspace from a template and save it in a new folder. .
4% Neme Date modified Type Size
e b
No items match your search
(
v
File name: | gpio_toggle_output_LP_MSPMOG3507_nortos_iar.eww -
Save as type: | Workspace Files (*.eww) v
A Hide Folders Save Cancel

Figure 3-32. Import a SDK Example

Here 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 you to configure peripherals, 10 pins, and other settings.

3. Save your changes and switch back to IAR EWARM. Build your code example. The Files in the SysConfig

Generate Files folder will be updated.

© igmath_mathacl_ops_test LP_MSPMOG3507_nortos_iar - IAR Embedded Workbench IDE - Arm 9.20.1

\;Wmdnw Help Stepl\ e

Fle Edt View Pojed TIXDS Tools

DLORELE L% 0D Step2 [—
ol RS
enpy_LP_MSPMOLTID6 notos_is -Debun 5 .
Files & A .
8 Dligmath_mathacl_ops_test_LP_MSPMOG3507_nortos_iar*
-2 @ empty_LP_MSPMOL1306_nortos_iar - Debug * v sieero L
| T
| = Includoinbuld
} o od ]
iz ’ —
| L— D SysConfig_Generated_Files.ipct o a8
O
o e e U T T ‘E: —
Figure 3-33. Use SysConfig With IAR
3.4.2.3 Example Download and Debug
Here are the steps to build the example under IAR:
1. To build the example, right click in the project and select Make. Note that SysConfig projects will
automatically generate files in the “SysConfig Generated Files” folder.
2. Click the Download and Debug button to download the code.
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3. Now you can start to debug your code.

© gpio_toggle_output_LP_MSPMOL1306_nortos_ar - IAR Embegigd Workkench IDE - Arm 9.32.1 © goio.toggle.output LPMSPMILI3OG nortos e - IAR Embeckded Workbench IDE - Ann 9:32:1
iep File Edit View Project TIXDS Tools Window Help
File Edit View Projet TIXDS Tools Window Help

DOR@ & B0 .DC

iR = R0 OC - LQ LS Download and Debug (Ctrl+D)
w Debug v Download the appl nd start
— - the debugger
i
ol © @ gpio_toggle_output LP_M... v
- 1 gpio_toggle_output

Files bl 1 s SysConfi Generated Files

= O g p MSP | [DSysConfig_Generated_Files...

8 gpio_toggle_output Options... i Output

i SysConfig Generated F

L— DsysConfig_Generated_| Make
Compile
Rebuild All

Clean

C-STAT Static Analysis L4

Stop Build

Add >

Remove

Rename..

ﬁ:ngéigg;uuuuug 1f

Version Control System >

gpio_toggle_output_LP_MSPMOL Open Containing Folder...
File Properties...
Debug Log e
Log Set as Active

Fri Feb 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 3-34. Download and Debug
3.4.2.4 Migrating Between MSPMO0 Derivatives

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.
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v

20 -

iMAND v
v

'

‘RST -

A\ Switch Board or Device

will be flagged as errors.

manually.

Setting
Board
Device

Part
Package
Lock PinMux

- o X . e =
Chipsea >
>
RESTART G
CMsemicon
Epson >
s |
Stepl (GRS - R ON | EtaCompute > AMIx >
Faraday > AM243x > Texasinstruments MSPMOG1105
@ Problems O X FMD > AM263x > Texasinstruments MSPMOG1106
| Fujitsu > AT > Texasinstruments MSPMOG1107
There are no problems in the current design. Geehy > AM300¢ > Texaslnstruments MSPMO0G1505
GigaDevice > AM&ox > Texasinstruments MSPMO0G1506
@ il N HDSC > AT > Texasinstruments MSPMOG1507
<2 iGeneratediiles X Hilscher > AMB2xx > Texasinstruments MSPMO0G3105.
Filter: all - Holtek > A > Texasinstruments MSPMOG3106
HSXP-HK > AMeSX > Texasinstruments MSPMOG3107
File name Category Include in build infineon > Amci0 > Texasinstruments MSPMOG3505
Lapis > AmIcI0 > Texasinstruments MSPMOG3506
MSPMO Driver
B> timsp_di_confige Library N ] C/c++ Compler U Crtprten Lixary Options 1 Wey(  (inear > cem > Texasinstruments MSPMOG3507
Ouput Converter - . s Y Maim > e > Texasinstruments MSPMOL1105
B timsp_di_configh MSPMO Difver -9 B Custom Buid Proceseor vasant Mediatek > cc2s3x > Texasinstruments MSPMOL1106
Library m“‘“ Otere Cortex M0+ ¥ N Microchip > cc26x > Texasinstruments MSPMOL1303
D eventdot MSPMO Driver =) 8 Debugger @ Device Texashatuments MSPMOL1306 Micronas. > cCanx > Texasinstruments MSPMOL1304
Library Smuator OCMsisPack None Microsemi > F28M35. > Texasinstruments MSPMOL 1305
ot 3
2 Configuration i MindMotion > R8M36 > Texasinstruments MSPMOL1306
=7 gpio_input_capture.syscfg Script B 08 Server Execution mode. MitsubishiElectric > M3s > Texasinstruments MSPMOL1343
Tget Nations > [ > | Texasinstruments MSPMOL1344
4Total Files =] DEp Netsilicon > Mspa32 > Texasinstruments MSPMOL1345
Nutink Nordicsemi > MSPMO. > Texasinstruments MSPMOL1346
PE micro
MSPMOL130X i Nuvoton > ommp >
@ (Device) s Thrd-Party Driver Lo > PGA ’
VQFN-32(RHB) « e ONsemiconductor > RM42L >
> >
(Package) Qoo RMA4L
RaspberryPi > RM46L >
SWITCH oK Redpine > RwasL > Fie
= Renesas > RMSTL >
lebug samsung > sMaT0R >
SemiDrive > Tvac >
25 o e 16 siiconlaboratories > TM4E >
. socle > TMsaToM >
Sonix > TMS470R >
ST > TMssTC >
| Texasinstruments 3 TMsstos >
Toshiba | p—
St e p 2 cap ia
This will migrate the current configuration to the board or device selected below. Any incompatibilities F St
General Options. [ Muhifle Compilation
Static Analyss Discard Unused Publcs
The migration can be undone by using ctrl + z or the history view. Any underlying project or makefile is Runtime Cheding
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.
Output Converter
Custom Buid [ignore standard include drectories
Current Value New Value Busd Achaos ores: (one perline)
Ak DIRS
None > Debugger SDK_INSTALL_DIRS/source Ahird_party/CMSIS/Con
Smuator DK INSTALL_DIRS/source
MSPMOL130X [MSPMOL 134X 2 can
CMSIS DAP
Default Default b GDB Server Preinclude fle:
- it
VQFN-32(RHB) SSOP-28(DGS28) S e _| ]
T Stellaris one perine)
Nu-Link _MSPMOL1344_ -— [0 Preprocessor output to file
PE micro Preserve comments
CANCEL  CONFIRM ST Generate #ine drectives
Third-Party Driver
TIMSPFET
TIX0S

OK || Cancel

Figure 3-35. 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 3-36. Generate Hex Files
3.4.2.6 Program NONMAIN

If you do the changes on Bootloader or MCU security setting by configuring the NONMAIN as shown in Section

3.3.2.4, you need to enable the NONMAIN Erase in the IAR setting as well. Follow the steps below, otherwise,
please keep it 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 [Relocate
Runtime Checking
C/C ++ Compiler Setup Download |mages Multicore ExtraOptions Plugins
Assembler
Output Converter [ Verfy download
Custom Build ] Suppress dowrkoad Flash loader path;
2:1\1 Actions ] Use flash loaderts) [ sTooLKIT_DIR $'config\lashioader\Texasinstruments Flashi
r =
' [A Overide defaut board file [JRAM load address: 0x0
Simulator $PROJ_DIRS' gpwo_mggle_outpui_h»z_LP_MSPMOL" Extra parameters:
CADI — T
ot B o | [-non_main_erase ‘
GDB Server Parameter descriptions:
et 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 - OxfFf = STOOLKIT_DIR! T ¥ 1306.flash ~ Ed
(CODE : 041000000 - Ox41c001fF - STOOLKIT_DIR $\config\flashloader \TexasInstruments\FlashMSPMOLX_nonMain.fiash -
New...
Edit..
< > Delete

Figure 3-37. Program NONMAIN

Note
Extreme care should be taken when erasing and programming NONMAIN. If done incorrectly

like losing connection in NONMAIN programming, the device becomes locked in a permanently
unrecoverable state.
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3.4.3 Keil Quick Start

3.4.3.1 Environment Setup
Not like IAR, it is OK to use old version Keil, however remember to update the MSPMO 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
=AW ARy | | | &= & | G
. | 5.:::'::-| < & | @

Project R x | @ Pack Installer

Install or update Software Packs that
contain Software Components

Figure 3-38. 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.
8 Pack Installer - C:\Users\a0308923\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 3-39. 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 - MSPMOLT1XX_L13XX Series
ﬂ Devices Boards ﬂ ﬂ Packs Examples ﬂ
Search:  MSPMO - X p 2. Install selected,pagk Descrigtion
Device A = Device Specific 2Packs MSPMOLT1XX_L13XX Series delected -]
%% All Devices 0 Devices - Texaslnstruments:MS... | _Install Device Family Pack for Texasfinstruments MSPMOL1 1X%_L13XX Se
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 - Am-Packs:PKCST1 Install OASIS PKCS 11 Cryptogrephic Token Interface
4 %2 MSPMOGIXOK GIXOX Serics 12 Devices - Am-Packs:Unity & Install Unit Testing for C (especially Embedded Software)
%2 MSPMOL 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.
wwcas - ARM: CMSIS % Update CMSIS (Commen Microcontreller 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.

e

ARM:mbedClient

&% Depreczted | ARM mbed Client for Cortex-M devices

Figure 3-40. 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.

agreement, click the check box below,

To continue with SETUP, you must accept the terms of the License Agreement. To accept the

Copyright (o] 2023, Texas Instruments |ncorporated
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;

A
W
| MHext > | Cancel

Figure 3-41. 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 3-42. 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 3-43. 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 3-44. Keil Customize Tools
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4. Import MSPMO_SDK syscfg_menu_import.cfg file into the Customize Tools Menu.
Customize Tools Menu 1.Click imp()r[ « tools 3 kil v h keil 0
Menu Contert: x|+ ¢ bl | lew fold = o @
Menu Cor e ew folder 2w
e - -lmport. . A
sf?. — A Name v Date modified Type
ort...
o MSPMO_SDK_syscfg_menu_import.cfg 1/25/2024 11:42 AM Configi
I~ Prompt for Arguments 2. Choose file in <sdk>/tools/keil
™ Run Minimized
IV Run Independent
. [Ca\tiNs: nfig_1.19.0\w\n: C:Mi\sysconfig_1.19.0
Command,] i\sysconfig winw .exe C:\i\sysconfig J <

Customize Tools Menu
intial Folder- ]c:\u‘mspmﬂ_sdk 1.30_00_03

Arguments l-compi!erkell -5 " metadata\product json" "HE"

oK Cancel | Help

4. |t will be shown on Menu Content

™ Run Minimized
¥ Run Independent

I~ Prompt for Arguments

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

nitial Folder: [c \ti\mspm0_sdk_1_30_00_03

]
=]

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

5. OK | Cancel ] Help

Figure 3-45. 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

File Edit View Project Flash Debug Peripherals  Tools  5VCS  Window  Help
== §| : ._'||

L LAl
@ M | ¥ | bsl_software_invoke_apg |~

| | Set-up PC-Lint...
Lint

Lint All C/C++ Source Files
Project

=] “%3 Project: bsl_software_invoke_app_demo_uart_LP_MSI
s bsl_software_invoke_app_demo_uart_LP_MSPMOI

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 3-46. Finish SysConfig Setup

3.4.3.2 Import a SDK Example

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...
o] Project...
e Open ro{e %
Figure 3-47. 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 3-48.
KA Select Project File

X
L v « gpio_toggle_output > keil v O Search keil L
Organize « New folder ==~ [ o
pic Lo Name Date modified
KA T Drive V) gpio_toggle_output_LP_MSPMO0G3307_nortos_keil.uvprojx 10/7/2023 2:38
[ This PC
- nrtos example
_J 3D Objects
I Desktop
.L-J Documents
JL Downloads
M [ = | keil
Home Share View
< v P

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

A [ Name
3 Quick access

I Desktop
& Downloads

= Documents

| %) blink_led_LP_MSPMO0G3507 freertos_keil.uvprojx
@ blink_led_LP_MSPMO0G3507_freertos_keil_multi.uvmpw I

@% mspm0g3507.sct

] startup_mspm0g350x_uvision.s

X % 4 %

= Pictures rtos example

Figure 3-48. 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
WA | @‘ § ﬂ‘ ‘ - | ® Set-up PC-Lint...

e » Lint
=" | @ v ‘ -ﬁl gpio_toggle_output_LP_ |~

Project £
B “% Project: gpio_toggle_output_LP_MSPMOG3507_norto Configure Merge Tool...
= 3% gpio_toggle_output_LP_MSPMO0G3507_nortos_kei Customize Tools Menu...
=45 Source

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

] gpio_toggle_output.c
Q gpio_toggle_output.syscfg
p :

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] - @ Problems & 5
“Eg 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 ¢
sYseTL ]
SYSTICK ® Configure Unused Pins O Filter: all =
WWDT ® Generate Peripherals & Pin Assi.. [ 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 S — ~ar
Figure 3-49. Open .syscfg 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 ﬁ _ =
j startup_mspm0g350x Manage Project ltems...
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 3-50. 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, 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
o X CM515-DAP Debugger =
|7” L.oac! Application at Startup ¥ Run to main() !7 I:oac J-LINK 7 J-TRACE Cortex main()
Initiglization File: Ir Models Cortex-M Debugger
. ST-Link Debugger .
| ] Ea | ] NULI Doy | Ede |
. . Pemicro Debugger
Restore Debug Session Settings ————————————————— Restor) SiLabs UDA Debugger
¥ Breakpaints ¥ Toolbox ¥ Bl Altera Blaster Cortex Debugger
> T XD5 Debugger i
¥ Watch Windows & Peformance Analyzer DT, v BT (0 i T =T 1
¥ Memory Display [V System Viewer ¥ Memory Display [V System Viewer
CPUDLL: 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 3-51. Select the Debug Pane
3. Click on the Settings button. On the Debug tab, make sure the settings match with Figure 3-52 and Figure

3-53.
m Options for Target 'gpio_toggle_output_LP_MSPMOG3507_nortos_keil' X
Device | Target | Output | Listing | User | C/Co+ (ACE) | Asm | Linker Debug | urites |
" Use Simulator with restrictions Settings * Use: lCMSIS-DAP Debugger
[~ Limtt Speed to Real-Time
[V Load Application at Startup [V Run to main() [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 Mave
SWDIO 477 i DP i
Serial No: WG 350007 ©® 0<6BAD2 ARM CoreSight SW-DI I
Fimware Version: |1 20 _I
7 5wl Pot:|sW | QU
" Manual Co
Max Clock: | 5MHz ¥ |
-Debug
~Connect & Reset Options 1~ Cache Options 1~ Download Options -
Connect: INonmaI ﬂ Reset: |SYSRESETREO ;I [V Cache Code [~ Verfy Code Download
[¥ Reset after Connect [ Cache Memory | | I™ Download to Flash
| [ Log Debug Accesses | Stop after Reset
oK | Cancel | Help
Figure 3-52. 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

¥ Load Application at Sta

"~ Use Simulator  with restrictions

[ Limit Speed to Real-Time

¥ Load Application at Startup

¥ Run to main()

-

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: |59704984 ﬂ IDCODE | Device Name | hioye
Device: | Jlmk SWD | ( 0x6BA02477  ARM CoreSight SW-DP ; |
HW : I V9.70 di: | V7.94k Dawr i
FW: |J-Link V9 compiled May 720
Port: Max Clock: g DE
f[sw >| [smHz ][] €M figuration  Device Name
JTAG
SW Auto Ck | | [Dokete | | wpaste |
Connect & Reset Options 1 - Cache Options Download Options

Connect: |Nonna| j Reset: ]Nnrmal
[V Reset after Connect

~l | [V Cache Code
¥ Cache Memory

Port (Auto: 0)

[~ Verfy Code Download
¥ Download to Flash

Interface -  TCP/AP
& USB © TCP/P Network Settings
|P-Address
Scan | 127
State: ready

1 : | 0

Lo |

Misc
Autodetect Jink Info |
| Juink Crd |
Cancel | ppl |

Figure 3-53. Check the Setting of J-Link Probe
4. Click on the Flash Download tab and check whether the description matches Figure 3-54. If not match, 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 3-54. 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

NEH@| % B9 |- BB R|E:E,
@ [ Iﬁl @ v I:1| ??| gpio_toggle_output_LP_ £ﬂ| ﬁ % ’ Q?
Project A

EE‘ Source

|j gpic_toeggle_output.c

| gpic_toggle_output.syscfg
Ij startup_mspm0g330x_uvision.s

Al
=% Project: gpio_teggle_output_LP_MSPMOG35307_nortos_keil
=S gpio_toggle_output_LP_MSPMOG3507_nortos_keil

Figure 3-55. 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, it builds all the projects in the workspace.

eertos_builds_LP_MSPMOG3507_release_keiluvproj -

K catimspmo_sdk_1_20_01 ¢ X _builds_LP_} _release keil.uvproj - Vision
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help
a1 %: 1K Al ERsa-leco e @]
wrmel & B 6@ Step?

ER* a-|eoco e @

Stepl

I

& 8 work & BatchRebuild
Batch Clean

& freertos_builds_LP_MSPN

Select Project Targets:

) freertos_buids_LP_MSPM0G3507_release_kei Buid

¥ freertos_buids_LP_WSPHOG3507_release_kei

- bink_led_LP_MSPHOG3S07_freertos_kel Rebukd
| -

bink_ied_LP_MSPMOG3507._freertos kel
dean

@ &3 blink led_LP_MSPMOG35/

@ &3 blink led_LP_MSPMOG3S!

Select Al
Deselect Al

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

Figure 3-56. 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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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

!",‘,’;T [-7-7.7.2.7.source Avird_paty/CMSIS/Core/inciude.../. /.. .. Jsource
s

=

Language C++: [ce+11 v

=l

RESTART; Switch Board or Device
Stepl (ORI - IR ORI YmsvnHwgva!emeuuemtonhguvanonw&teﬂzwcese\e:!edbe\a.-. Any incompativlities
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
. There are no problems inthe current design, Tﬂo;nn::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
me MSPMO Driver
IMAND e MSPMO Driver s
Event.dot
D ever Library L ] 8
Configuration
> gpio_input_capture.syscf
B> gpio_input_capture.syscfg Seript B
4Total Files ]
MSPMOL130X
g Ceee) » x
VQFN-32(RHB) «
| (Package)
swiTcH
RST v
Options for Target ‘:mpty_LPvMSPMOUKDG_nngsE(é X V] Ste p 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.
disable Wamings:
Language / Code Generation

¥ Report might fai Condtions as Errors

St [t .| e

7]

Device | Target | Output | Listing | User §€éw§m | Linker | Debug | Lrities |

Software Packs -

Vendor: Texas Instruments. Software Pack

Device: MSPMOL1105 Pack: [Texasinstruments MSPMOL_DFP.1.00.00
Toolset: ARM URL:  hitps://www i com/msp430/

Search:

& @ Texas Instruments [MSPMOLT10x microcorirolers (MCUs) are part of the MSP highty- — »
% MSPMOL S powees CERMCU oty
i g |Am?® Cortex®-M0+ coreplatfom operating at up to 32-MHz
& % MsPMoLT10¢ lfrequency These optimized MCUs offer high pefomance analog
a |peripheral integration support extended temperature ranges from -
MSPMULHOS 140°Cto 105°C, and operate withsupply voktages from 1.62 Vo 36 V.
@ MSPMOLT106 The MSPMOLT 10 devices provide up to 64KB embedded flash
SRAM. These MC
® % MSPMOL130c |

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

« o] | 5 .

Cancel Defautts

ok |

Project Ly~ ]
5 % Project: emprﬁi@@ﬁsmnmmu
543 empty_LP_MSPMOL1306_nortos_keil

= & Source

@ ) empty.c
) empty.syscfg
) ti_msp_di_configh

& &5 Driverib
] driverlib.a

Msc 7
Conros | corirls
Compler  [orc < ~ Linker [-cpu Cotex-M0+ o ~
control | fno-tt funsignedchar fshort enums fshortchar control|stict scatter " \mspmOlT105.sct”
string v string v
oK Cancel Defauts Heo |

Figure 3-57. 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 3-58. Generate Hex Files
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3.4.3.6 Program NONMAIN

If you do the changes on Bootloader or MCU security setting by configuring the NONMAIN as shown in Section
3.3.2.4, you need to enable the NONMAIN Erase in the IAR setting as well. Follow the steps below, otherwise,

please keep it default:

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

{3 Options for Target ‘adc12_14bit_resolution_LP_MSPMOL1306_nortos_keil" X

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

.

Debug | Tz | Description [_Rash Sze | Device Type [ Ongin
C Use Simuak with restriction: @ Use: Y = PMOL MAIN 64KB B4k On-chip Flagt Device Family Package
I o 5,,,: M; S S AR Dter = Download Function RAM for Aigorithm | [MSPMOLNONMAIN 5125 Onchp Fash _Devics Famiy Package ]
—— Lopp  © Eese ' Program AMZ5:128 Flash Gy ash 7658 MDK Co
W Load Appicatinat Statp ¥ Runtoman) | ¥ Load Appication at Statup ¥ Runto main) 3 O W Vedy Stat: [0:20000000  Size: [0x00003, K8P5615UQA Dual Flash 64M Bt Flash 32t MDK Core
tiskzaton Fle ntikzation Fle € DonctEas\ I Resetand Run LPC180c/43x MX25VB035F B¢.Fash SPI  MDK Core
EEE— I {| LPC 180430k S25FL032 SP B Fash SPl  MDK Core
e8] i ] Programming Algorthm | LPC 180430k S25FL0G4 SP. B¢ Fash SPl  MDK Core
Restore Debug Session Settings Restore Debug Session Settings T G| = | LPetonvas s2sfL0z2 SPii B Fash SPI  MDKCore
daresyMang LPC5460x MT25QL 128 SPIFI B Flash SPI  MDK Core
g e M g . ﬁ Tookex MSPMOL MAIN 64KB ™ On<hip Rash @1 - 0000FFFFH M29WE40FB Flash Ex. Flash 165t MDK Core
¥ Watch Windows & Peformance Analyzer WV Watch Windows V' Tracepoints MIMXRT105 EcoXiP Flash Ext. Flash SPI MDK Core
¥ Memoy Dipley [ System Viewer ¥ Memoy Dapley 7 System Viewer RC28F640J3x Dual Flash Ext. Flash 326t MDK Core
S25FL1285_V2C Bxt. Flash SPl  MDK Core
CPUDLL  Parameter DiverDLL:  Parameter: $29GLO64N Dual Fash B Flash 22t MDK Core
[SARMCM3.DLL SARMCM3.DLL S25JL032H_BOT Fash Ext. Flash 166t  MDK Core
P P Q2911 NM2H TNP Aash Fvt Flach 165t MNK Cans.
o e e e [BOODTONED | slced s Agurtn Fle
fecwee fecwoe
T e e Useny \AppData \Local\Am\Packs \ Texasinstruments \MSPMOLT1XX_L13XX_DFP\'
Manage Companent Viewer Description Fles | “ Cancel
0K Cancel Defauts | Hep | 0K Cancel Help r

Figure 3-59. Program NONMAIN

4 Step 3: Hardware Design

4.1 Obtaining a MSPMO0 Package

To obtain a MSPMO package, use the Ultra Librarian tool on Tl.com, as shown in Figure 4-1. For detailed

instructions, see Appendix A.

MSPMOL1106

@ PREVIEW

Step 1

Product details

All  Hardware development

Package
SOT-23-THN (DYY)
VQFN (RGE)

VQFN (RHB)

Technical documentation

Step2

Design & development

Ordering & quality

Software development | CAD/CAE symbols Step3
Pins Download
16 View options |stepa
24 View options
32 View options

Figure 4-1. Ultra Librarian Tool Entrance
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4.2 Fix Pin Functions

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 4-2.

| E = b4 & - Software » Board
~ & Deb
{g v~ PROJECT CONFIGURATION (1) Board & ja‘:\g,;ce linker.cmd - GPIOA:
Project Configuration Files (] (@ ti_msp_dl_config.c 3 + Open-Drain Output: PA@
v MSPMO DRIVER LIBRARY (6) S . [B ti_msp_dl_configh 4 - SYSCTL
v SYSTEM (7) Debug Configuration © adc12_14bit_resolution_LP_MSPMOL1306_nc 5 - ADC@:
i ion.o - 6 ADC12 Channel 2 Pin: PA25
Board g , lsis adc12_14bit_resolution.o - [ARM/le] 6 +
l DA 0_1 Debiig Enabile 0n'SWD Pins & startup_mspm0I130x_ticlang.o - [ARM/le] 7 - EVENT
< & ti_msp_di_config.o - [ARM/le] 8- DMA
GPIO 9@® Clobal Pia Conficinsticn 4 adc12_14bit_resolution_LP_MSPMOL1306_nc 9 - BOARD:
Configuration NVM ® a adc12_14bit_resolution_LP_MSPMOL1306_nc 1@ + Debug Clock: PA20
) Abi ion. 11 + Debug Data In Out: PA19
SYSCTL (] Enable Global Fast-Wake O ad(127_‘l bit_resolution.d o
SYSTICK @ ccsObjs.opt
I Configure Unused Pins O 4 device.cmd.genlibs
WWDT @ N 2 device.opt
Generate Peripherals & Pin Assignments File
v ANALOG (5) Event.dot
ADC12 (] \ & makefile
CoMP ® Voltage Configuration & objects.mk
GPAMP @ [ - peripheralPinAssignments.txt [
Configure ADC VDDA O '
OPA ©)

Figure 4-2. Generate Peripherals and Pin Assignments File

4.3 Schematic and PCB Generation

Figure 4-3 shows the minimum requirements (power, reset, and Vcore) with suggested values for MSPMO
hardware setup.

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

* Reset pin: Tl recommends adding a 47kR pullup resistor and a 10nF pulldown resistor. This makes sure that
the MSPMO releases from reset, after the power rail is stabilized. For some MSPMO devices, the reset pin
can be reused with another function, like 12C or UART. Tl recommends reducing the resistor and capacitor,
such as using a 2.2kR pullup resistor and 10pF pulldown capacitor.

» 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.

i
;
| Power
i
! &
i 162 - 3.6V
= 100 kQ {0.1% 25
| { pPm) 100 k2 {0.1% 25ppm)
i ROSC
h i
i
i
1uF
4 T g »
|7 T 7k
t———wst | Reset
sebes —=10nF
\ Tm nF |— . T 7
~ s YL
< Pull-up resistor HEXIN |* Puil-up resistor
> uired for output high 3
requi put hig! %’:n_owm S required for cutput high OpenOrain
core HEXOUT o coreT =
ﬁ VCORE i ﬁ VCORE
SWDIO| SWDIO
0.47 4F Programming gﬂ-ﬂ WF Piogramming
tool connection todl connection
SWCLK

— SWD

MSPMOG Typical Application Schematic MSPMOL Typical Application Schematic

Figure 4-3. MSPMO0 Minimum System

Figure 4-4 shows other considerations when drawing a schematic file.

+ ROSC Pin: If users want to reach accurate high frequency clock with internal SYSOSC. A 0.1% resistor is
suggested. For some low cost devices, they can not have this function.
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VREF+/VREF- Pin:

— If using an internal reference, the G series require a 1uF capacitor between VREF+ and VREF- to support
4Msps ADC. For L or C series, the capacitor is not required, as its ADC speed is only support 200Ksps
with internal Vref.

— If using an external reference, 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.

NRST: If reusing the reset pin as GPIO, 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.

PA18: PA18 is the invoke pin to enter bootloader. Make sure this pin is not float or pullup. Otherwise, a user

can change and disable the invoke pin in sysconfig, as shown in Section 6.3.

Figure 4-4. 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

SLAAED1C — JUNE 2023 — REVISED JULY 2024 MSPMO Design Flow Guide 47
Submit Document Feedback

Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com/lit/pdf/slaae75
https://www.ti.com/lit/pdf/slaae76
https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1C&partnum=

13 TEXAS
INSTRUMENTS

Step 4: Mass Production www.ti.com

5 Step 4: Mass Production

Figure 5-1 shows an overview of the program software and tools. The available interface is JTAG (SWD) and
Bootloader (BSL). For J-Link only supports SWD. For XDS110 and MSP-GANG supports SWD and Bootloader

over UART.
Hardware Bridge Software on PC
SWD

. SWIOand SWCLK W L . i
ﬂ ‘ J-Link §'r/ J-Flash Uanlash
UniFlash

=

1x MSPMO

XDS110
(TMDSEMU110-U)

Image XDS110
: £ (Launchpad)
BSL/OTA

A MSP-GANG

Qﬁ MSP-GANG GUI [:>

MSP-GANG FEAERN

8x MSPMO

Figure 5-1. Program Software and Tools

For more implementation about bootloader, see MSPMO Bootloader (BSL) Implementation. For more production
programming tools, see the following E2E page.

5.1 Generate Production Image

Table 5-1 lists different types of image generated by different IDEs. For the step by step generation guidance,
see Section 3.4.

Table 5-1. Product File Generated by IDE

IDE TI_TXT (.txt) Intel hex (.hex) bin (.bin) Step by Step Guidance
CCS Y Y Y Link
IAR Y Y Y Link
Keil N Y N Link
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5.2 Program Software

5.2.1 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.

5.2.1.1 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 | sﬁt;@pﬂ,wm Wireless | Bootloader | Sitara MCU & uniFiasn Step3 - 0 X
Q MSPMOL1306 52 % UniFlash  Session About o u

8 LP-MSPMOL1306 LaunchPad  On-Chip.

Configured Device : Texa s XDS110 USB Debug Probe > MSPMOL1306
I Wl MsPMoL1306 On-Chip I
Ml MSPMOL1306(BOOTLOADER) Serial
Select and Load Images
~ X

@ selected Connectiofi: @ Texas Instruments XDS110 USB Debug Probe g e Flash Image(s)

Memory | PWM_Output_LP_MSPMOL1306_nortos_ticlang. mvlms e0fd3¢95568023261

= Standalone Command Line B
SEGGER J-Link Emulator J-Link Avaligble Actsf(s) - 1 infge Selected
Spectrurh Digital XDS560V2 STM LAN Emulator
I Load Image || Verify image
Spectrum Dlgital XDSS60V2 STM TRAVELER Emulator I

Spectrufh Digital XDS560V2 STM USB Emulator
S|

edtrum Digital XDSPRO LAN Emulator Reset Actions

trum Digital XDSPRO USB Emulator [Click here to query available reset options

&

Texas Intruments XDS100v2 USB Debug Probe
Texas INtruments XDS100v3 USB Debug Probe
| Texas Instruments XDS110 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

[7/1/2024,9:47:50 AM] [SUCCESS] Program Load completed successfully
Texasilneiments XD S2ioSa arbosidiDebig Pidbié [7/1/2024, 9:48:19 AM] [INFO] CORTEX_MOP: GEL Output: Memory Map Initialization Complete
[7/1/2024, 9:48:19 AM] [SUCCESS] CORTEX_MOP: P

@ e

Texas Ihstruments XDS2xx USB Debug Probe

2 unifiash Step2 = d X
UniFlash  Session v  About o
Step4d
Configured Device : Texas nents XDS110 USB Debug Probe > MSPMOL1306 CORTEX. 2 uniFissh — 0 X
UniFlash  Session v About o
Program Find and Configure Settings and Utilities
Configured Device : Texas Instruments XDS110 USB Debug Probe > MSPMOL1306 [dow
Settings & Utilities Q = (+]
e CORTEX_MOP Disconnected: Running
Memory O Erase MAIN memory only Program Memory Browser

S aio0e. Command Cine I @® Erase MAIN and NONMAIN memory (see warning above) Settings & Utilties

O Erase MAIN and NONMAIN necessary sectors only (see warning

above)

O Erase MAIN memory sectors by range (specify below)

Standalone Command Line

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

be erased

O Do not erase Flash memory

Sector Erase Start Address: Ox 0

Sector Erase End Address: Ox 0

Figure 5-2. Program Through SWD

5.2.1.2 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.

hPowb =
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Stepl Step2
niFla = I
~ New Configur.
UniFlash —
A X
0 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 X g I
8% LP-MSPMOL1306 Lainchpadl| [ORCHS 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 ® CORTE 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

Note: Please power cycle your device before loading images

O Console % Verbose = Clear X Close
[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,

Figure 5-3. Program Through Bootloader

5.2.1.3 Program Through CMD Line Interface
For this requirement, see this E2E thread.
5.2.2 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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SEGGER J-Flash V7.92n - [C:\L

File Edit Target Options View Help
Open data file.. Ctrl+0
Merge data file,
Save data file Ctrl+S

Save data file as.
Show files on Flasher...

I New project I

Open project
Save project
Save project as..
Close project

Save Flasher config file...

Save Flasher data file

Download config & data file to Flasher
Download serial number file to Flasher

StEpE" 9\SEGGER .

J & Drop data file here

Recent Files 4
Recent Projects »
Exit Alt+F4
Log & X
- 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)
Reading MCU device list ...
- List of MCU devices read successfully (10322 Devices)
Opening project file [C:\Users\a0224173\AppData\Roaming\SEGGER\Default. flash] ...
- Project opened successfull,
Failed to open data file [C:\Users\a@224173\Desktop\my.bin]... v
Create a new project
Project information X
EJ Create New Project x| P g
Setting Value
Target device [-] General
[T1MsPMOL1306 Projéct nsbe’ |-
Host connection USB [Device @]
Little Endian -171F
Target interface Speed Type .l
Init. speed 4000 kHz
Swo 2 Kz Speed 4000 kHz
e [-] Target
lash bani
My TI MSPMOL1306
BaseAddr  Name Loader Core Cortex-Mo
Endian Little

0x00000000 Internal flash Default ~

0x41C00000 NONMAIN  Default ~ I

Check core ID
Use target RAM
[+] Internal flash

Yes (0xBB11477)
4 KB @ 0x20000000

vges

B

Target device

Little Endian
Target interface Speed
SWD i 4000
Flash banks

Log

- JLinkARM.d11 V7.92n (DLL compiled Oct 31 2023 15:

Step4

B0 SEGGER J-Flash V7.92n - [ *]

File Edit Target Options View Help
Project info

Setting Disconfect
[-]General  r.o 5
Prog
Hos Production Programming| F7
[-17IF Manual Programming »
Type SWD
Init. speed 4000 KkHz
Speed 4000 kHz

-1 Tarcet

Manufacturer

Device

Ste
E Target Device SettingP

Core

NumCores

X

Flash!

V| kHz

OK

B

Project information

v | MSPMOL1306
MSPMOL1306

Cortex-M0

Step5

Cancel

Setting
[-] General
Project name
Host connection
[-1TIF
Type
Init. speed
Speed
[-] Target
MU

- [1][0]: E0OGEGG® CID B10SE0OD PID 000BBOGS SCS
- [1][1]: E601000 CID B10SEGED PID GEGBBOOA DWT
- [1][2]: E00@2000 CID B10SEQGD PID 000BBGRE FPB
- Executing init sequence ...

5.2.3 MSP-GANG GUI Quick Start

The MSP Gang Programmer (MSP-GANG) is a device programmer that supports MSPMOL110x, MSPMOL130x,
MSPMO0G150x, MSPMO0G350x. At this time, any MSPMO0 devices not stated above will not be supported by
the MSP-Gang Programmer. Please refer to this E2E page for alternative production programming tools.

- successfully
- Target interface speed: 4000 kHz (Fixed)
D: 6x68A02477 (None)

Ready

Core
Endian
Check core ID
Use target RAM
[+] Internal flash
[+]

IN

Value

USB [Device @]

SWD
4000 kHz
4000 kHz

3 X
‘ Go To:
0006_0000 00 10
| |0000 0010 00 00
0 00 00
{000 00 00
o 5101
51010
00 00
00000070 00 00
0000_0080 51 01

0000_0090
0000_00R0

51 01 00
51 01 00 00 51 01 00 00

00 00 00 00 00 00 00

TI MSPMeLY
Cortex-Mo
Little

Yes (ox81

4 K8 @ 0x2

B J-Flash v7.92n

Target erased, programmed and verified successfully -

Completed after 0.069 sec

disabled)

Cooootes F1 e ER B oE 7 70 47

01 20 70 47 00 BF FE

0000_0150 FE E7 70 47 00 00 00 00

- Start of verifying flash
- End of verifying flash

- Start of restoring

- End of restoring

- WARNING:

- Executing
- De-initialized successfully

- Target erased, programmed and verified successfully - Completed after 0.069 sec

Ready

Figure 5-4. J-Flash Quick Start

Flash bank 1 disabled, skipped.
t sequence ...

Connected

For the quick start guidance for MSP-GANG, please refer to Section A.3.
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5.3 Program Hardware

Because J-Link is commonly used, this section will focus on the XDS110 debugger. For more production

programming tools, see the following E2E page.

There are four different types of XDS110 debuggers available. The summary table is listed Table 5-2.
Table 5-2. 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, Figure 5-5 shows the pin that is used. When using for bootloader, GRIOOUTO

must connect to the MCU reset pin. GRPIOOUT1 must connect to the MCU invoke pin (PA18).

Figure 5-5. 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 5-6. The cheapest XDS110 on LaunchPad is LP-MSPMO0C1104. However, LP-
MSPMOC1104 only supports SBW and there is no EnergyTrace or bootloader function.

Figure 5-6. XDS110 On Board
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LP-XDS110 and LP-XDS110ET are similar with XDS110 on a LaunchPad. Their difference lies on that one has
EnergyTrace function and the other does not. The pin assignment is shown in Figure 5-7.

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 5-7. LP-XDS110ET

6 Common 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 MSPMO Program Failure

If the program failure is met for the first time, please 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 it is found by the computer. If it does not show like Figure 6-2,
check for computer limitations.
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A Device Manager M Device Manager
File Action View Help File Action View Help
s m HEm B o m Hm B
& WAN Miniport (IP) B software devices
5, WAN Miniport (IPv6) ::.; Sound, video and game controllers
o S Storage controllers
@ Wikl Mmfpon (=TP) ) i3 System devices
@ WAN Miniport (Network Monitor) Ei Texas Instruments Debug Probes
& WAN Miniport (PPPOE) « @ Universal Serial Bus controllers
@ WAN Miniport (PPTP) ' Generic SuperSpeed USB Hub
iniport § Generic upersp u .
¥ WAN Miniport (SSTP) Generic SuperSpeed USB Hub
B2 O devices XDS110 § Generic Use Hub J-Link
- w Ports (COM & LPT) § Generic USB Hub
= A 3 ¥ Intel(R) USB 3.1 eXtensible Host Controller - 1.10 (Microsoft)
-g XDS110 Class Application/User UART (COMT3) ' IJanelde{SB 3.1 eXtensible Host Cont ;oller - 1.10 (Microsoft)
-Lin| nver
§ XDS110 Class Auxiliary Data Port (COM72) I Ve |
omposite Device

Figure 6-2. Device Manager View

3. Try to program with MSPMO Launchpad. As you don't need to care about the hardware setup, this step can
ensure your software setup is OK.

4. For your customized board, please first check the schematic by referring to Section 4.3. Pay attention to the
Vcc, Veore and reset pin setting.

5. Then check the hardware connection. You can use multimeter to directly check the signal path at debugger
side by referring to Section 5.3, and at MCU pin side by referring to the related data sheet.

6. Use a multimeter to check the power supply on the board. If it is powered from debugger, please remember
its power output has limitation. If it is powered from board, you don't need to connect 3V3 pin. If your system
power supply is not 3V3, LaunchPad is not suggested. you can use LP_XDS110 and change the power
mode.

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

If the program failure is met for the second time and the device can be programmed before, please refer to
Section 6.2.

6.2 Unlock MCU

MSPMO can lose connection after downloading a wrong code, and CCS reports errors when programming a new
code. An example is shown in Figure 6-3.

ﬁa Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP X
‘8 krmr connecting to the target: Al
&% (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 6-3. CCS Error

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 6-1. DSSM Factory Reset is recommended, which the reset level is higher than
DSSM Mass Erase.
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Table 6-1. Unlock Commands
Unlock Commands L (E DG B 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

Table 6-2 shows the suggestion on the provided three unlock methods.
Table 6-2. Unlock Method Selection

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

6.2.1 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.

%3 Application | Fie  Help

fr )
DSSM Use the Debug Subsystem Mailbox to recover your device
|@ i MSPMOL110x/MSPMOL130x

Factory Reset
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 6-4. Unlock Through GUI
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6.2.2 Unlock Through Uniflash

For Uniflash above Version: 8.7.0.4818, it also supports to unlock MSPMO. First you need to follow the steps in
Section 5.2.1.1 to connect the MSPMO with Uniflash. Then you can follow the instructions in Figure 6-5 to unlock
MSPMO.

Figure 6-5. Unlock Through Uniflash

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

1.

2.
3.

On the CCS menu, select View — Target Configurations. On the Target Configurations window, right-click
the .ccxml of an active project and select Launch Selected Configuration.

Click Debug Probe, and select Scripts — MSPMOxxxx_Commands.

If you choose manual command, you need to reset the device according to the command in the consule.
After that, you can repower the device. If you choose auto command, you can repower the device following
the instruction.

v & Projects

=7 emptyALP_MSPMOU% _nortos_ticlang
v (& targetConfigs
%) MSDANI 1906
% New Target Configuration
Import Target Configuration

& User Defin

X Delete

Delete

le Edit View Project Tools Rundcw Help

i 4 2 L] MSPMOL1306_Commands >
15 Debug X

PMOL1306.ccxml [Code Composer Studio - Device Dt
.coxml [Code Composer Studio - Device Debugging]

Step2
MSPMO_MailboxMassErase_Manual
MSPMO0_MailboxMassErase_Auto
MSPMO_Mailbox_FactoryReset_Manual
MSPMO_Mailbox_FactoryReset_Auto

@ Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP (Discon ___MSPMO_Mailbox_PasswordAuthentication_Auto ]

Rename F2
<" Refresh

¥+ Launch Selected Configuration I

Set as Default
Link File To Project >

Properties Alt+Enter

Step3

Initiating Device Factory Reset
Attempting CS_DAP connection
Attempting SEC_AP connection
Command Sent

Press the reset button...

CS_DAP_@: GEL Output:

CS_DAP_0: GEL Output:

CS_DAP_@: GEL Output:

CS DAP_@: GEL Output:
S_DAP_0: GEL Output:
_DAP_0: L Output: Command execution completed.

CORTEX_MOP: GEL Output: Factory Reset executed. Please terminate debug session, power-cycle and restart debug session.

Figure 6-6. Unlock Through CCS
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6.3 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, when PA18 input is low. If PA18 cannot be pulled high, you can follow the
steps in Figure 6-7 to disable BSL or change the invoke pin assignment.

Figure 6-7. Disable BSL
6.4 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 its spec, see the MSPMO Bootloader User's Guide.
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 for more
information about NONMAIN and SWD password. You can follow the steps to add password on SWD.
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Step1: Change AP Setting, and add password
a: b:

~ MSPMO DRIVER LIBRARY (6)
v SYSTEM (7)

NONMAIN ¢ NONMAIN &

W= REMOVE ALL|

Board )

W7 REMOVE ALL

z:"; SootGonfoaton Rone GER Cenfigrton Boot Configuration Routine (BCR) Configuration .
Debug Security Policy Configuration v
T 700 [ canr s
wwor Enable SWD Debug Security Policy Configuration .4
 ANALOG (5) Enable Re-test Requests
o - Enable AP Enabled with password match -
SWD Password[0] OXFFFFFFF1
SWD Password[1] OXFFFFFFF1
SWD Password|[2] OxXFFFFFFF1
SWD Password[3] OXFFFFFFF1
Enable SWD
Enable Re-test Requests

Step2: Enable NONMAIN Erase  Step3: Repower, Device is locked

9 Propertis for self calibrate_current,detection_LP_MSPMOL1306_nortos.iclang o x

Debug S

Device Texas Instruments XDS110 USB Debug Probe/CORTEX MOP.

% Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP X
Program/Memory Load Optond] Erase Confouration o

incorecty, or erasing
details

[ Error connecting to the target:
J (Error -6305) PRSC module failed to write to a router

MSPMO Flash Settings
Erase method

O Erase MAIN memory only b
. O Erase MAIN and NONMAIN memary (see waring above) register.
v Hex tity [Disablec g oo | i
A Obicgy Utiity [Dise o ) (Emulation package 9.12.0.00150)
ﬂ

(O Do not erase Fiash memory

be erased
Secor Erase tar Adress O [0
Secor Erase End Address Ox [0
Program Configuration Cancel Retry
[ Perform CRC verification
. | et
< . Restore Detauts| | Ay

SBW security will work only after repower!

@ snow advanced settings

==

Figure 6-8. Enable SWD Password

Here are the steps to reprogram MSPMO with the password. This action doesn’t erase NONMAIN, so the
password remains active unless NONMAIN is modified.
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utput LP_ MSPMOL1306_nortos,
Source.

P — —

§tep1: Input Passbword in CCS
. Basi : C.

o

Step2: Launch Configuration

View| Navigate Project Run Scripts Window H
@ Resource Explorer
@ Resource Explorer Offline
3 Getting Started
W CCS App Center
& GUI Composer™
Project Explorer
£/ Problems
9 Console
7 Advice

AltsShiftsQ, X
AltsshiftsQ,C

% Debug
Memory Browser
it Registers
Expressions

o bles AltsShiftsQ V.
= Disassembly
% Breakpoints

AltsshiftsQ 8
= Modules
& Terminal
% Scripting Console
. Target Configurations
£ Outiine Altsshift+Q,0
Stack Usage
Memory Allocation
® Optimizer Assistant
Other. AltsshiftsQ.Q

4 Target Configurations X

type filter text

© @ Projects
~ &5 empty_LP_MSPMOL1306_nortos ticlang
~ & targetConfigs
% MSOMOI 1206 rummi
New Target Configuration
Import Target Configuration

@ User Define; *

x

Delete
Rename
& Refresh

¥ Launch Selected Configuration

Set as Default
Link File To Project

Properties

Delete
7]
F5

Alt+Enter

>

OXFFFFFFF1

nat) | OxFFFFFFF1

Step3: Connect Device with Password

) workspace v12_pg2. devTools_new - empty_LP_MSPMOL1306_nortos.ticlang/targetConfigs/MSPMOL1306.ccxml - Code Composer Studio

File Edit View Project Tools Run |Scripts Window Help
[ 2 - MSPMOL1306_Commands
45 Debug X

v &% MSPMOL1306.coxml [Code Composer Studio - Device Debugging]

>

nts XDS110 USH

Reprogram

Figure 6-9. Reprogram Device

6.6 CCS Common Questions

MSPMO_MailboxMassErase_Manual
MSPMO_MailboxMassErase_Auto
MSPMO_Mailbox_FactoryReset Manual
MSPMO_Mailbox_FactoryReset_ Auto

MSPMO_Mailbox PasswordAuthentication Auto |\

=

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

* ARM Assembly Language Tools User's Guide
* ARM Optimizing C/C++ Compiler User's Guide
* Tl Arm Clang Compiler Tools User’s Guide
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6.6.1 Setting Breakpoints at Wanted Places

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.

Py gpio_toggle_output LP_MSPMOL1306_nortos_ticlang [Active - Debug]

@ Generated Source New > & Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang a X
' Referenced Sourc
- Show In Alt+Shift+W > |
> 0o type filter text imizati VLD
# Binaries Show ioloc Tenminat N l ype fi | | Optimization
#i) Includes . Resource
& Debug Add Files.. General
(= targetConfigs & Copy Ctrl+C + Build Configuration: |Debug [ Active ] v | Manage Configurations...
[¢ gpio_toggle_outg Paste Crl+V SysConfig
& gpio_toggle_outg Delete Delete v Arm Compiler
@ README.html !Slefactor > Processor Options Select optimization paradigmy/level (-0) (2 ™
ource > e
README.md " W&Mmﬁ%msamm;;;
= PWM_Output_LP_MS HON e Include Options - e — 0
Select Link-Time Optimization (L &
Rename.. F Predefined Symbols u 7 : va B { 1
Import 5 Advanced Options Enable/Disable function inlining
1 Export.. Arm Linker fgast
Show Build Settings... Qrm gzx U““z ik, iBisa s
Build Project 5 b"" icopy Utlity, [Disa E
Clean Project £0ud g
Rebuild Project
Refresh F5
Close Project
Build Targets » 7 >
Index >
Build Configurations ’ (?) Show advanced settings Cancel
1 Debug As >
Restore from Local History...
Team >
Compare With >
I Properties Alt+Enter
Figure 6-10. Change Optimization Level
6.6.2 Discovered Projects Become Gary
CCS has a workspace concept. If the workspace contains a project with the same name, when a new project is
imported, the new project cannot be selected. This problem occurs when the project is deleted without deleting
the copy in the workspace. An example is shown in Figure 6-11.
&8 Import CCS Projects o X
Import CCS Projects T —f',
Import existing CCS Projects or example CCS Projects. Lﬂ

~ i gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang [Active - Debug]
< Generated Source
@ Referenced Source
3 Binaries
&) Includes
& Debug
& targetConfigs
[& gpio_toggle_outputc
§ gpio_toggle_outputsyscfg
@ README.htmi
README.md
¥ PWM_Output_LP_MSPMOL1306_nortos_ticlang

&P Delete Resources o

Remove project ‘gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang’ from the
Y vorkspace?

|[] Delete project contents on disk (cannot be undone)l

Project location:
Ci\Users\a0224173\workspace_Example\ah

Preview > Cancel

o_toggle_output_LP_MSPMOL1306_nortos_ticlapa

@ Select search-directory: | CAti\mspm0_sdk_2_01_00_01\examples\nortos\LP_N|

O select archive file: oD

Discovered projects:

[] & gpio_toggle_output_LP_MSPMOL1306_nortos_gcc [gcc Select All
[N
fi Deselect All
Refresh
< >
Automatically import referenced projects found in same search-directory
Copy projects into workspace
Open Resource Explorer to browse a wide selection of example projects...
®@ Finish Cancel

Figure 6-11. Project Cannot be Selected
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Follow these steps to solve this problem:

1. Open the workspace address.

2. Copy the workspace address and navigate to the project folder.
3. Remove the duplicated project.

4. Reimport the project.

File Edit View Navigate Project Run Scripts Window Help

New Ste p 1 Alt+Shift+N > o - workspace_Example St e 3
Open File... 58 Y 8 =0 24 0O p *
i . & Name Date modified Type
L. Open Projects from File System... N
Recent Files > 3 Jjxbrowser.userdata 6/29/2024 7:15 PM File folder
Close Editor Ctrl+W * .metadata 2024 9:57 AM File folder
Close All Editors Ctrl+Shift+W » tempFiles 11/ 23 1:28 PM File folde
Save Ctrl+S * I gpio_toggle_output_LP_MSPMOL1306_... | 6, 2024 11:19 PM File folder
Save As. » PWM_Output_LP_MSPMOL1306_nortos... 2024 10:03 AM File folder
Save All Ctrl+Shift+S
Revert
Move.
Renarnen P &9 Import CCS Projects [m] X
&) Refresh ] import 668 Prolecis Ste p4 i
Convert Line Delimiters To > P ) A
Prin Ctrl+P Import existing CCS Projects or example CCS Projects. -
t trl+ [J
Import.
i Export.. @ Select search-directory: | C:Ati\mspm0_sdk_2_01_00_01\examples\nortos\LP_\| Browse...
Gopetues R O Select archive file:
Switch Workspace > C\Users workspace_v12 : .
Restart C:\Users\ "~ workspace_LargeProject Ciscoreredprojett:
Exit [] & gpio_toggle_output_LP_MSPMOL1306_nortos_gcc [gec/gpio_toggl: Select All
7’ - Deselect All
&P Code Composer Studio Launcher X
§ Refresh

y €n
Select a directory as workspace

Code Composer Studio uses the workspace directoryséstore its preferences and development artifacts.

1 Automatically import referenced projects found in same search-directory
(IYOPESRITY [C:\Users\a0224173\workspace_Examplefl] Browse... o Y ple ectory

Copy projects into workspace

» Recent Works & =
e paces Open Resource Explorer to browse a wide selection of example projects...

» Copy Settings

Figure 6-12. Remove Project With the Same Name

6.6.3 CCS Cannot Locate .h File

Some users find that after debug that CCS produces an error that the .h file cannot be located, which is already
in the project. The reason is that CCS does not include the .c and .h files in the imported folder and users need
to add the link. Follow the steps to add the folder into include address:

‘& Project Explorer X S-S § = B i problems X "e
~ &% BQ769x2_with MSPMOL1306_nortos 100k [Active - Debug] 4 errors, 1 warning, 0 others
& Generated Source Description [type fiter text Include Options . v §
¥ tinais Problem < oemonuiems — Solution
o) Includes © fatal error: 'BQ769x2_protocol.h’ file not found General
BQ769x2 © gmake: *** [main.o] Error 1 + Build Configuration: Debug [Active ] | Manage Configurations...

BQ769x2_protocol.c © gmake: Target ‘all' not remade because of errors.
© recipe for target maino’ failed
& Warnings (1 item)

SysConfig
v Arm Compiler
Processor Options

& targetConfigs

& ticlang =
4 12C_communication.c S${PROJECT ROOT} =1
B 12C_communicationh & Folder selection O X | @ Adddirectorypath x
& mainc |
# mspm0I1306.cmd Select one or more Workspace Folders. Directory:
e ;E:gm ::T =] aaﬁ::j;:;m,msmm1306,norms,| 00k I 7
$ sysconfigsyscly & settings [ Worspace.. || Variabies.. Browse...
i & Debug
& targetConfig:
& ticlang
& PWM_Output_LP_M3RMOL1306 rortos ticlang Cancel
& RemoteSystemsTempPes
Cancel
@ T
Figure 6-13. Cannot Locate .h File
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6.6.4 Install Arm GCC

The MSPMO SDK includes examples supporting both TI Arm Clang and GCC; however, Tl Arm Clang is installed
by default in CCS, while GCC is not. Here are the steps to enable CCS support Gcc.

1. GCC can be installed by selecting Help — Install GCC ARM Compiler Tools
2. Select the version to install. CCS and the MSPMO0-SDK only include and support some versions of the

toolchain.

3. If the installation was successful, click on Window — Preferences, then Code Composer Studio — Build —
Compilers to see a list of the compilers installed in CCS.

& workspace_v12_3_new - Code Composer Studio

File Edit View Navigate Project Run Scripts Window | Help

= “PigviB

Tl

¢ Step2
St € p 1 Available Software t e p [

@@ Getting Started Check the items that you wish to install -

€CS Support =
& CCS Videos and Tutorials Work with: | "ARM GCC Updates® publi d Add. Manag
(@ Help Contents Aype filtestext
5 Search pu

ARM GCC Tools

Show Context Help r G ARM GCC Compier Tools 921.2019-q4-major

Show Active Keybindings... CtrlsShiftsL
\ Tips and Tricks...

Cheat Sheets...

SelectAll | [ DeselectAl | 1item selected
& CCSApp Center i
@  Eclipse User Storage
. (Check forUpdates [ Show only the latest versions of available software. [ Hide items that are already installed
stall Device Support p items by category Whatis aready insalled?

Install Code Generation Compiler Tools... Show only software applicable o target environment

Install GCC ARM Compiler Tools... N m]
@ Install New Software...
&  Eclipse Marketplace...
& About Code Composer Studio @ £t

Step3

Compilers

Tool discovery path:
[=]¢ 0
MO

B3 C/Program i/ Texas Instrurents

Discovered tools
< B Am
o T Clang V21,375
& T Clanq 212475
[ 6Nuvs2.1 (Linero) [
© B S0
& T2161LTS

Apply and Close|

Figure 6-14. Install Arm Gcc

6.6.5 Device is Not Connected After Entering Debug

Cancel

Refresh

>

Sometimes after entering debug mode, there can be an error that the MCU is not connected and the PC does
not jump to main function automatically. This can happen when the project name changes and the IDE cannot
find the correct debug information.
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For this condition, delete the debug folder. Right click the project and enter Properties, follow the steps in Figure
6-15 to restore the default debug setting.

Figure 6-15. Restore Default Debug Setting

6.6.6 Erase the Wanted Memory

Some users want to realize the customized memory erasing. The Erase Method entrance is shown in Figure
6-16. The default setting is option 1 that it will only erase the total memory. When users want to erase the
NONMAIN additionally, they can select the option 2. When users want to keep some memory range not to be
erased, they can choose option 3 or option 4 with the declared memory range.

Figure 6-16. Erase the Wanted Memory
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6.7 Keil Common Questions

6.7.1 Copy Keil Example Out of SDK

If example code is copied out of SDK and compiled directly, there will be errors. The root cause lies on the SDK
and SysConfig address setting in the code example. To solve this problem, see Figure 6-17.

Replace relative path

1 Options for Target ‘adc12.single_conversion_LP_MSPMOL1306_nortos ket x
7 . Step 1: modify the path of driverlib.a 2 . Step 2: modify the Include Paths B o8 [ o |
Lo D) st oo . [P

e [

|
|
|| i e
|
|

™ Becteory e Voreon [WSRAGrgate =] e [ =]
Oumagon: [G2 3] I TenWarwsriobe  LawoonCon 3]
1™ LT Ot ™ PO St e
|| 5o ot S e T Rastny Potin oot una BT
| | One ELF Secson por unction I Read-Wite Postion Independent 1~ Mo Auto ncudes
|
R [T e O s
| =T v oy CHSIS Coe e 3|
T
G
Compe o T e €
T [ et s

oK Cancel Defats Heo
‘ Replace relative path
with absolute path
e Il e |

C:\ti\mspm0_sdk_1_10_01 |_party/CMSIS/Cq

C:\ti\mspm0_sdk_1_1 0‘01:05\source

| P T e e e e T | ‘ v |
Pl Te: Loy fe ] 7 beser Toge 0 &E o B T e e enon <
3.+ If you 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 : 5 srRTsso S
{8 Options for File ‘sysconfig.sysctg’ x 1B Options for Target ‘empty_L?_MSPMOG3507_nortos_keil

Oevce | Tt | Ot | Ly Un | € 08| A | Lk | Dt | s

o ece /€ CAtmip 3961 200 Setoot 5]

SwonbaCode s o F

[Loyw— T Ren {57 ek Specied [
I Run Nt specied [~
e
e |
B e | [T C— w
Onetaa [T ] 9 Bonp i Compste ™ St Dt
e —]
[k Cancel Defaus. Hep
5 . . B s o e i 12V e < 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 ’

et Socind [~
ot spectie [

5] 5 ok peced [
1 ot species [

s
ot pced

Replace relative pathJ

with absolute path

9 e W Corote ™ Sat Oebuoong

o
e e 5

cmd.exe /C "C:timspm0_sdk_1_10_01_( bat '$P* adc12_single_conversion.syscfg"

© V0D ity e gy

7step 5: modify the syscfg.bat in C:\timspm0_sdk_1_10_01_05\tools\keil 8. Now you can use SysConfig normally.

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

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

61 MSPMO_SDK sysclg_meny importlg

Dt — )

conti Toot 1515c7G 5

oo o Replace relative path

5

GiitSene=  With absolute path

»
cRCsHA >

%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 6-17. Copy Keil Example Out of SDK
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A Appendix

A.1 Light an LED and CCS Quick Introduction

This section discusses how to light an LED based on CCS from start to finish. A short description of CCS is also
provided to users with instructions on how to use the tool.

A.1.A Install CCS and SDK
Here are the important steps and tips for CCS installation.

1. Download CCS (above 12.2 version) and stat installation, and keep pressing next.

Setup - Code Composer Studio 12.3.0.00005

Welcome to the Code Composer Studio 12.3.0.00005 Setup Wizard.

50

code composer™
SsTUDIO

Back | Next> Cancel

Figure A-1. CCS Installation
2. Select MSPMO support component.

&8 Setup _

X
Select Components u ﬂ

Select the components you want to install; clear the components you do not want to install, Click Next when you are ready to continue.

[ MSP430 ultra-low power MCUs Click on a component to get a detailed description
SimpleLink™ MSP432™ low power + performance MCUs

4 MSPMO 32-bit Arm Cortex-MO0+ General Purpose MCUs ]

[T SimpleLink™ CC13xx, CC26xx and CC23xx Wireless MCUs,

[ SimpleLink™ Wi-Fi® CC32xx Wireless MCUs

[ €C2538 IEEE 802.15.4 Wireless MCUs

[] €2000 real-time MCUs

[ TM4C12x ARM® Cortex ®-M4F core-based MCUs

[J Hercules™ Safety MCUs

[ Sitara™ AM3x, AM4x, AM5x and AM6x MPUs

[ sitara™ AM2x MCUs

[] OMAP-L1x DSP + ARM3® Processor

[ DaVinci (DM) Video Processors

[] OMAP Processors

[[] TDAx Driver Assistance SoCs & Jacinto DRAx Infotainment SoCs

[ €55x ultra-low-power DSP

[[J C6000 Power-Optimized DSP

[ 66AK2x multicore DSP + ARM® Processors & C66x KeyStone™ multicore DSP

] mmWave Sensors

[ C64x multicore DSP

[ uCD Digital Power Controllers

[ PGA Sensor Signal Conditioners

< Back Next > Cancel

Figure A-2. MSPMO0 Support Selection
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3. Select J-link if needed.
ﬁ Setup _ %
Install debug probes noﬂ
Select the debug probes you want installed
Spectrum Digital Debug Probes and Boards
< Back Cancel
Figure A-3. J-Link Selection
4. Install MSPMO SDK.
A.1.B Hardware Setup
Get a launchpad and plug in the computer.
Figure A-4. Hardware Setup
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A.1.C Code Import

1. Open CCS. The workspace means the address where to copy your imported project.

ﬁ Code Composer Studio Launcher X

Select a directory as workspace

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

[ pe
Workspace: | (SR workspace_Lego) ~ Browse...

[] Use this as the default and do not ask again
» Recent Workspaces

Figure A-5. Choose CCS Workspace
2. Import the general-purpose input/output (GPIO) toggle project with the TI-Clang compiler.

& Import CCS Projects a X
Import CCS Projects D
Project Run Scripts Window Help Import existing CCS Projects or example CCS Projects. d
Open Project
Close Project
£ New CCS Project.. @ Select search-directory: | |l Browse. ||
Build All Ctrl+B O Select archive file: Browse...
Build Configurations >
Build Working Set >
Clean...
Build Automatically @ Select search-directory: Irtos\LP_MSPMOU 306\driverlib\gpio_toggle_output ] Browse...
Show Build Settings... S
O Select archive file: Browse..
I Import CCS Projects..
] Import Legacy CCSv3.3 Projects... Discovered projects:
Add Files [ ] & gpio_toggle_output_LP_MSPMO0L1306_nortos_gcc [gcc/gpio. toggle o Select All
RTSC Tools > [ gpio_toggle_output_LP_MSPMOL1306_nortos. nclangl t
Deselect All
C/C++ Index >
Refresh
Properties <

Automatically import referenced projects found in same search-directory
| Copy projects into workspace |Copy projects into workspace

Open Resource Explorer to browse a wide selection of example projects...

Figure A-6. Import Project

3. If it cannot be imported, delate the same name project under workspace.
Discovered projects:

[] 2 gpio_toggle_output_LP_MSPMOL1306_nortos_gcc [gec/gpio_toggle_o Select All
(D=
Deselect All
Refresh

Delate project with same
name under workspce

&P Code Composer Studio Launcher X

Select a directory as workspace

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

Workspace: | [ENIEIRE \workspace_Lego v ‘ Browse... ]

Figure A-7. Remove Duplicated Project
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A.1.D Debug and CCS Quick Introduction
1. Start debug, then you can see GPIO toggle on the LP.
File Edit View Navigate Project Run Scripts Window Help o 2 8320 BEy L~ e
B BlEvjB v R~ R A~RECI Dy & 45 Debug X
& Project Explorer | Debug gpio_toggle_output P MSPMOL1306 nortos ticlang | &, gpio_toggle_output_LP_MSPMOL1306_nortos._ticlang [Code Comr

~ @ Texas Instruments XDS110 USB Debug Probe/CORTEX_MOP (¢
= main() at gpio_toggle_output.c:38 0x000000C0
= _c_int00_template() at boot_cortex_m.c:0 0x00000168
= _c_int00_noinit_noargs() at boot_cortex_m.c:98 0x0000015:

Figure A-8. Debug Code
2. Here we give a quick introduction to CCS functions.
a. Project properties common used settings:

ﬁ Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang O X
‘ type filter text | Optimization bwvchw §
Resource
General .
v Build Configuration: Debug [ Active ] ~ | Manage Configurations...
» SysConfig
v Arm Compiler
Processor Options Select optimization paradigm/level (-0) 2 v
1. Change code optimization Optimizaﬁcl-n [ Enable relaxed assumptions about floating-point math (-ffast-math)
2. Change .c and .h include address [include Options [ Select Link-Time Optimization (LTO) (-fito)
Predefined Symbols : S e
> Advanced Options Enable/Disable function inlining v

v Arm Linker
Basic Options

3. Change .lib include addregs

> Advanced Options
4. Set to generate program fjle [frm Hex Utility [Disabled

5. Flash erase setting || Debug

£ >

@ Show advanced settings Apply and Close Cancel

Figure A-9. Common Used Project Settings
b. Debug common used functions.

1. View breakpoints, 2. Debug with 3. Reset device 4. Build
registers, variables step control
File ?rOJect Tools /Scnpts Window Help

‘5' 4 Debu = g = 5
5. Run code 6.StopCPU 7. Stop Debug 8. Debug
Figure A-10. Common Used Debug Functions
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A.2 Steps to Generate the PCB Library

1. Go to the start page of the Ultra Librarian tool under the MSPMO device page using the steps shown in
Figure A-11.

MSPMOLT106 @ rreviewstep 1

Step2

Product details Technical documentation Design & development Ordering & quality

All  Hardware development  Software development | CAD/CAE symbols Step3

Package Pins Download
SOT-23-THN (DYY) 16 View options |Step4
VQFN (RGE) 24 View options

VQFN (RHB) 32 View options

Figure A-11. Ultra Librarian Tool Start Page
2. Select the desired CAD format and pin ordering to obtain the Altium design library file.

{=F Wi Texas
Li bl-r’étrﬁgn- INSTRUMENTS
Texas Instruments - XMSMOL1106 TDYYR @ English ~
Symbol Footprint 3D Model

Normal View v @ Basic View v 6

XMSMOL1106TDYYR 1 v O SOT_TDYYR_TEX v 0

| Choose CAD Formats & Download | Step5

Figure A-12. Ultra Librarian Tool Device Selection
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3. The Altium Designer library file is used as an example.
Texas Instruments - XMSMOL1106TDYYR @ Engiish
Choose CAD Format(s) Return to Previews
3D CAD Model » Mentor
Altum ¥ Pulsonix
Altium Designer =|:|=lSteP6 Quadcept »
() PcADvia & = TARGET 30011 »
O pcapvis £F LI
Zuken
Autodesk »
Cadence »
DesignSpark »
KICAD »
Symbol Pin Ordering @ ; - Footprint Units © i ; -
Sequential Step7 English (mil)

Sequential
Functional <= to the Ultra Librarian Terms And Conditions
Step8
™
Step9 \/ 'm not a robot
reCAPTCHA

Privacy - Terms

Figure A-13. Ultra Librarian Tool CAD Download
4. Run the Altium Designer script as shown in Figure A-14.
D AR

File Edit View Project Tools FRURY Window Help
Eile’ Edit View Project Place Tools Reports

Projects > Run
»

Ctrl+0
Ctri+F4

Run To Cursor

Toggle Breakpoint

Open Project...

S OR Step Into
Downloads > ul_XMSMOL1106TDYYR > AltiumDesigner > i Workspace1.DsnWrk

m Step Over
4 g UL_Import XMSMOL1106TDY

) port.pas Add Breakpoi
o Add eakpoint...
~ O nName | & UL_Form.pas
__Previews
| | UL_Form.pas

Mu Import‘paSStePZ: Open this file

|_| UL_Import_XMSMOL1106TDYYR.PrjScr 4

Figure A-14. Run Altium Designer Script
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5. Generate the PCB library and schematic library as shown in Figure A-15.

UL Import X

File... “ |

[ Downloads > ul XMSMOL1106TDYYR > AltiumDesigner |
Start Import
~ N &
« #XMSMOL1106TDYYR.LibPkg ame
__Previews Select txt

UL Import X | XMSMOL1106TDYYR.txt

File... [C:\Users\a0224173\ o».\uLXMSMOLl106TDYYR\AItiumDesigner\XM| [

Start Import  |Stepd

Figure A-15. Generate Library
6. Select the correct footprint under PCB Library.

Footprints
Name Primitives
SOT_TDYYR_TEX 104
« & XMSMOL1106TDYYR.LibPkg SOT_TDYYR_TEX-L ' 104

« @ Source Documents SOT_TDYYR_TEX-M 104
£» XMSMOL1106TDYYR.PcbLib
# XMSMOL1106TDYYR.SchLib

Delete

Projects PCB Library = View Configuration

Figure A-16. Select Footprint
7. Import the PCB library and schematic library.

Available Libraries

Libraries

Project Installed Search Path

Libraries... Search... Place 2N3904 Project Libraries

™ Miscellaneous Devices.IntLib

Design Item ID

sabessapy saiuadoly Jasodxy saueiqgn]

= XMSMOL1306SDYYR Schlib

Design Item ID
¥ Component_1
X 306S|

[“14# XMSMOL1306SDYYR Pcblib /27/2023 8:29 PM

%% XMSMOL1306SDYYR.SchLib 4/27/2023 8:29 PM
[5) XMSMOL1306SDYYR txt 4/27/2023 12:16 PM
< S
Add Library... |
iLib" "XMSMOL1306SDYYR.PcbLib” V| [AII Files (**) V]

\

Figure A-17. Import Library
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A.3 MSP-GANG Quick Introduction

This section shows how to use MSP-GANG to the MSPMO offline program. The section shows how to use
MSP-GANG with a GUI to program an MSPMO device.

1. Finish the pin connection used for software as shown in Figure A-18.

Figure A-18. MSP-GANG Pin Assignment
2. After the hardware setup is finished, follow the programming steps. For Step 2, see Section 5.1 to generate
the code file. For Step 4, the enabled target is related to the hardware port used, which is labeled
numerically next to the port.

Figure A-19. Download Code Using MSP-GANG With GUI
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3. To change the code file in the non-main (SWD and BSL configure flash area), enable this function first.

Figure A-20. Enable Non-Main Programming
4. Save the code file and settings into MSP-GANG. Assign a project name to this image. Then click Save to
Image as shown in Figure A-21.

Figure A-21. Generate and Save Image
5. Change the mode to standalone or directly close the GUI.

Mode Programmer's Intemal Image Memory

" Interactive ;

e ey [ 1.0: Anp project name. 8.1 kB, [12.5ep.2023 16:54) -1
" From Image File g

" From Script File

(¢ Standalone K

Figure A-22. Change Mode
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6.

If only one image is saved in the MSP-GANG, click Go to do the programming. If more than one image is
saved, switch to the correct image first.

Figure A-23. Offline Programming

Revision History

Changes from Revision B (September 2023) to Revision C (July 2024) Page
L o Lo [=Yo I =1 o] [T Foy 7
LI AV [0 (Yo IS T=Tox 1 o] o IR T2 SRR 9
LI AV [0 (Yo IS T=Tox 1 o) o IR T2 SRS EEPPPPR 9
LI AV [0 [=Yo IS T=Tox (o] o IR T2 USRS 10
LI AV [0 (Yo IS T=Tox 1 o] o B T TSRS 14
LI AV [0 (Yo IS T=Tox 1 o) o NG T T RPN 14
LI AV [0 (Yo IS T=Tox (o] o B T 702 O UPPPS 15
LI AV [0 (Yo IS T=Tox 1 o] o B 20 SRR 20
LI AV [0 (Yo IS T=Tox 1 o) o IR 20 S OO 21
LI AV [0 (Yo IS T=Tox (o] o IR 10 3PP 29
LI AV [0 (Yo IS T=Tox (o] o IR 10 N TR USRS 35
LI AV [0 (Yo IS T=Tox 1 o] o I iy RSP 45
* Updated Section 5. Added more reference links t0 MSPMO................uiiiiiiiiiiie e 48
* Updated Section 5.3. Added more detailed instructions and pictures..........ccccceeeeeiiiiiiiiiiiiiien 52
LI AV [0 (Yo IS T=Tox 1 o] o I G TSP PP 53
74 MSPMO Design Flow Guide SLAAED1C — JUNE 2023 — REVISED JULY 2024

Submit Document Feedback
Copyright © 2024 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1C&partnum=

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2024, Texas Instruments Incorporated


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

	Table of Contents
	Trademarks
	1 Overview
	2 Step 1: MSPM0 Selection
	3 Step 2: MSPM0 Evaluation
	3.1 Hardware Setup
	3.1.1 Debugger Selection
	3.1.2 LaunchPad Introduction

	3.2 MSPM0-SDK Setup
	3.2.1 MSPM0-SDK Installation
	3.2.2 MSPM0-SDK Introduction
	3.2.2.1 Documents Folder Introduction
	3.2.2.2 Examples Folder Introduction


	3.3 SysConfig Setup
	3.3.1 SysConfig Installation
	3.3.2 SysConfig Introduction
	3.3.2.1 Basic Concept
	3.3.2.2 Project Configuration View
	3.3.2.3 Board View
	3.3.2.4 NONMAIN View
	3.3.2.5 SYSCTL View
	3.3.2.6 Peripherals Setup


	3.4 IDE Quick Start
	3.4.1 CCS Quick Start
	3.4.1.1 CCS Installation
	3.4.1.2 Environment Setup
	3.4.1.2.1 SDK Support Setup
	3.4.1.2.2 SysConfig Support Setup

	3.4.1.3 Import a SDK Example
	3.4.1.4 Example Download and Debug
	3.4.1.5 Migrating Between MSPM0 Derivatives
	3.4.1.6 Generate Hex Files
	3.4.1.7 Program NONMAIN

	3.4.2 IAR Quick Start
	3.4.2.1 Environment Setup
	3.4.2.1.1 SDK Support Setup
	3.4.2.1.2 SysConfig Support Setup

	3.4.2.2 Import a SDK Example
	3.4.2.3 Example Download and Debug
	3.4.2.4 Migrating Between MSPM0 Derivatives
	3.4.2.5 Generate Hex Files
	3.4.2.6 Program NONMAIN

	3.4.3 Keil Quick Start
	3.4.3.1 Environment Setup
	3.4.3.1.1 MSPM0 CMSIS-Pack Setup
	3.4.3.1.2 Sysconfig Support Setup

	3.4.3.2 Import a SDK Example
	3.4.3.3 Example Download and Debug
	3.4.3.4 Migrating Between MSPM0 Derivatives
	3.4.3.5 Generate Hex Files
	3.4.3.6 Program NONMAIN



	4 Step 3: Hardware Design
	4.1 Obtaining a MSPM0 Package
	4.2 Fix Pin Functions
	4.3 Schematic and PCB Generation

	5 Step 4: Mass Production
	5.1 Generate Production Image
	5.2 Program Software
	5.2.1 Uniflash Quick Start
	5.2.1.1 Program Through SWD
	5.2.1.2 Program Through Bootloader
	5.2.1.3 Program Through CMD Line Interface

	5.2.2 JFlash Quick Start
	5.2.3 MSP-GANG GUI Quick Start

	5.3 Program Hardware

	6 Common Questions
	6.1 MSPM0 Program Failure
	6.2 Unlock MCU
	6.2.1 Unlock Through Factory Reset GUI Tool
	6.2.2 Unlock Through Uniflash
	6.2.3 Unlock Through CCS

	6.3 MCU Performs Differently in Debug and Free Run
	6.4 BSL Related Questions
	6.5 Set SWD Password
	6.6 CCS Common Questions
	6.6.1 Setting Breakpoints at Wanted Places
	6.6.2 Discovered Projects Become Gary
	6.6.3 CCS Cannot Locate .h File
	6.6.4 Install Arm GCC
	6.6.5 Device is Not Connected After Entering Debug
	6.6.6 Erase the Wanted Memory

	6.7 Keil Common Questions
	6.7.1 Copy Keil Example Out of SDK


	A Appendix
	A.1 Light an LED and CCS Quick Introduction
	A.1.A Install CCS and SDK
	A.1.B Hardware Setup
	A.1.B Code Import
	A.1.B Debug and CCS Quick Introduction

	A.2 Steps to Generate the PCB Library
	A.3 MSP-GANG Quick Introduction

	Revision History

