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ABSTRACT

The application note is written in a flow, in order to give clear steps to every engineer in a project when
developing MSPMO MCUs. It can help to find the related materials following the project progress. All of the
instructions are in steps; tips will be given at the same time.
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1 Overview

The document is written in a flow, in order to give clear steps to every engineer in a project when developing
MSPMO MCUs. Besides, a list the related documents are provided for further reference. The appendix section
uses an example — light an LED to show the basic usage method of software Code Composer Studio™ (CCS),
guide you on how to generate a PCB footprint files and how to use MSP-GANG (Mass production tool).
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Figure 1-1. MSPMO Design Flow
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2 Step1: MSPMO Selection
This step shows you how to find a suitable MSPMO orderable number.

Here is the link for the MSPMO device list. After you go to this page, you can use the filter on the left to do Initial
screening based on your MCU peripheral requirement or you can directly go to the device page through the left

search textbox.
I == Hide filters Reset table 17 of 17 total products

Product number

Search...

<

Description
-
o=

v Tl.com inventory
v D MSPMO0G1106 — NEW
Data sheet: PDF | HTML
v CPU & View alternates
v Frequency (MHz) v [J MSPMO0G1107 — NEW
Data sheet: PDF | HTML

~ Flash memory (kByte)

v D MSPMO0G1505 — NEW
Data sheet: PDF | HTML
4 View alternates

v RAM (kByte)

v ADC type

Figure 2-1. MSPMO Device List

After you go to the device page, you can find more spec or functions details for this product. 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 of dedicated MSPMO. The device-specific TRM introduces the
application method and characteristics of a series MSPMO. The device-specific errata introduces corrigendum
description of MSPMO related series or versions.

NEW

MSPMOL1306 @ Freview

32-MHz Arm® Cortex®-M0+ MCU with 64-KB flash, 4-KB SRAM, 12-bit
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. B)] I MSPMO Microcontrollers Errata

Figure 2-2. MSPMO Important Document List

In the Device Comparison table in the device-specific data sheet, you can easily do a further screening by a
quick compare between different part numbers.
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5 Device Comparison

Table 5-1. Device Comparison

FLASH | SRAM PACKAGE
@ @
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

For the orderable part number and its reference price, see the Ordering & quality part of the device page.

MSPMOLT306 @

Product details Technical documentation Design & development Ordering & quality] Support & training

Ordering & quality

Part number

XMSMOL1306SDGS20R

& ACTIVE

XMSMOL1306SDGS28R

& ACTIVE

PREVIEW

Enter quantity

Limit: 5

Enter quantity

Limit: 10

Tl.com inventory

93

170

Data sheet

Qty | Price (USD)

Tku | v

Tku | v

Figure 2-4. Ordering and Quality Part View

Package qty |
Carrier

Select v

1| LARGE T&R

5,000 | LARGE T&R

SLAAED1B - JUNE 2023 — REVISED SEPTEMBER 2023
Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

MSPMO Design Flow Guide

5


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1B&partnum=

13 TEXAS
INSTRUMENTS

Step2: MSPMO Software Evaluation www.ti.com

3 Step2: MSPMO0 Software Evaluation

This step shows you how to setup a software evaluation environment for MSPMO. To get a step-by-step
instruction based on CCS and launchpad, see Section 6.1.

3.1 Hardware Setup

3.1.1 Debugger Selection

Here is a feature summery of different debugger examples supporting MSPMO. For XDS110 and XDS100
On-Board, they are TI's own debuggers. They will support more functions, like EnergyTrace™ (an energy
measurement technology) and BSL than general debuggers. For XDS110 On-Board, it is the cheapest debugger
solution, integrated into Tl Launchpad. For more information, please refer to the next chapter Section 3.1.2.

Table 3-1. MSPMO0 Debugger Compare

Features XDS110 XD$S110 On-Board J-Link
cJTAG (SBW) J y R\
BSL tool J \/
Backchannel UART J v
Power supply 1.8~3.6V 3.3/56V 5V
IDE: CCS J V J
IDE: 3rd party IAR/Keil IAR/Keil IAR/Keil

3.1.2 Launchpad Introduction

It is suggested to start MSPMO development with a launchpad first. Figure 3-1 shows an overview on the
launchpad. It contains the MCU and a XDS110 debugger. You can also use other debuggers like J-Link to debug

the MCU after removing the jumpers.

Figure 3-1. MSPM0G3507 Launchpad

Here is the orderable launchpad for a sub family MSPMO evaluation. You can also find the device-specific EVM
User's Guide with schematic under these links:

* LP-MSPMOL1306: Landing page, MSPMOL 1306 LaunchPad Development Kit User's Guide
* LP-MSPMO0G3507: Landing page, MSPM0G3507 LaunchPad Development Kit User's Guide
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3.2 MSPMO0 Software Setup

3.2.1 Install IDE

Table 3-2 shows a quick compare for different IDEs supporting MSPMO. They are CCS, IAR and Keil. CCS is
TI's own IDE, we would sugget customers to use CCSTUDIO, which is more mature than CCSTUDIO-THEIA.

Table 3-2. MSPMO0 Related IDE Compare

IDEs CCSTUDIO / CCSTUDIO-THEIA IAR Keil

License Free Charged Charged
Compiler TI Arm® Clang / GCC IAR C/C++ Compiler for Arm Arm Compiler Version 6
XDS110 Supported Prepare to support Prepare to support
J-Link Supported Supported Supported

Here are the related guides for different IDEs. It shows how to do setup and build projects on the related IDE.

* CCS quick start guide

* CCS IDE guide for MPSMO

* |AR quick start guide

* |AR IDE guide for MSPMO

* Keil quick start guide

» Keil IDE guide for MSPMO

For quick start guides, they are under the sub document "MSPMO0 SDK Quick Start Guides", which will show how
to setup the environment and run the first example on the related IDE.

For IDE guides, they will show the related development knowledge beyond the quick start guides. We would
suggest you to read the quick start guide first and then go through IDE guide for high level MSPMO development

knowledge.
3.2.2 Install SDK

Here is the structure of MSPMO SDK (offline) version, which will be shown in the folder type.

Figure 3-2. SDK Structure

The mostly used folders are examples folder and docs folder. In this part we will focus on introduce them, as

shown in Figure 3-3.
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nortos example Document

examples » nortos > LP_MSPMOL1306 > driverlib docs > english »

driverlib

MSPMO SDK

ti > mspmO_sdk_

empty_library

empty_driverlib_src early_samples_migration_guide

empty known_issues_faq

Name X
dma_table_transfer middleware

quickstart_guides

dma_fill_data examples
rtos example et sdk_users_guide
examples > rtos > LP_MSPMOL1306 > drivers source sysconfig
tools tools

uart_callback & MSPMO_SDK_Documentation_Overview.html

uartecho
Figure 3-3. MSPM0 SDK

T1 will make a launchpad for one MSPMO sub family, with a superset MSPMO on board. For this MSPMO sub
family, they will reuse the same example code under the address "mspm0_sdk_x_x_x_x'\ examples \ nortos \

LP_MSPMOxxxx" for nortos example and "mspm0_sdk_x_x_x_x\ examples \ rtos \ LP_MSPMOxxxx" for rtos
example. Table 3-3 shows all the example code type.

Table 3-3. MSPMO0 Example Coverage
Platform 2

Supported by SDK Platform 1 Platform 3
IDE CCs Keil IAR

GNU Arm (GCC)

TI Arm-Clang Arm/Keil Compiler IAR Arm compiler

Compilers

RTOS FreeRTOS

Code examples Driverlib (Low level driverlib)/TI Dirvers(High level driverlib)

In the rtos example level, there are two folders. The most improtant folder is drivers, which demo the peripheral
control based on TI-Driver.

In the nortos example level, there are many folders. The most improtant folder is driverlib folder, which contains
the peripheral example code based on Driverlib, as shown in Figure 3-3. For demo folder, it contains the
example codes which use above one MCU peripherals. For other folders, they are all belong to the middle ware
and contains solution for typical application. In nortos examples, you can also find four empty examples for users
to build their own project. Here is the difference.

Table 3-4. Empty Project Description

Example Type Launguage 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 No Yes

For docs folder, its structure and the important documents are shown in Figure 3-4. We strongly suggest the
users to read these documents first when meet any questions about SDK .
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(g MSPM075DKﬁDocum;ntationvaerview.htmI MSPMO SDK Quick Start Guides
MS P MO S D K Docu m entati The following guides provide step-by-step instructions to get started quickly using MSPMO:

* MSPMO SDK QuickStart Guide for CCS Theia
* MSPMO SDK QuickStart Guide for CCS

Release Notes
* MSPMO SDK QuickStart Guide for IAR

*_Quick Start Guides « MSPMO SDK QuickStart Guide for Keil

* MSPMO SDK User's Guide

e MSPMO Tools Guide MSPMO SDK User Guide .

e Manifest MSPMO Tools Guide

* MSPMO SDK Examples Guide

1. Introduction * IDEs and Compilers

SDK Components 2. MSPMO SDK Examples

¢ Code Composer Studio
* SDK Overview ¢ |AR Embedded Workbench for ARM

DriverLib Documentation o ARM Keil MDK

. SDK Components and Architecture o Tl Arm Clang Compiler

&
| 8- 2. SDR Strticture o Arm GCC Toolchain
3. Getting Started

[« Driverlib Guide

* Code Generation and Ease-of-Use
Middleware Documentation T — o SysConfig

) * Debugging and Programming Tools
 Motor Control Library °

Functions o XDS-110
¢ GUI Composer Librar
p © y __STATIC_INLINE void DL_Common_updateReg (volatile uint32_t e Segger
L4 iQMath Writes value to specified register - retaining b o UniFlash
e LIN Ub]‘ar»y void DL_Common_delayCycles (uint32_t cycles|

Consumes the number of CPU cycles specifi

Figure 3-4. Document Overview

Here are the online links for the most important documents:

¢ MSPMO SDK User Guide
¢ MSPMO Tools Guide
e Driverlib API Guide

3.3 MCU Function Evaluation
After the hardware, IDE and SDK is prepared. MSPMO evaluation can started.
3.3.1 Fix Pin Functions and Generate Setting Code With Sysconfig

Sysconfig is a tool that can help to generate the peripheral setting code shown in Figure 3-5. Here is the brief
use flow:

» Add the wanted peripherals in “peripheral usage”
» Set its parameters in “Peripheral setting”, paired with TRM.
» After debugging, it can generate C code directly.

SLAAED1B - JUNE 2023 — REVISED SEPTEMBER 2023 MSPMO Design Flow Guide
Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated

9


https://dev.ti.com/tirex/explore/node?node=A__AEhpki4PRnEhYjiindtkLw__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__ANFjsEUzKVQhR3mFsRsDtg__MSPM0-SDK__a3PaaoK__LATEST
https://dev.ti.com/tirex/explore/node?node=A__AKc6sRDImfLcqfXkLIu3AQ__MSPM0-SDK__a3PaaoK__LATEST
https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1B&partnum=

13 TEXAS

INSTRUMENTS
Step2: MSPMO Software Evaluation www.ti.com
= X « & - Software » SYSCTL @ <> @ @
B MSPMO DRIVER LIBRARY (6) SYSCTL & - : f
~ SYSTEM (6) - _ MSPMOL130X Click
(Device)
Board (]
4 Power & S igurati v VQFN- "
ystems Configuration @:} e X
DMA @® 32(RHB)
& GPIO @® Power Policy SLEEPO v (Package)
I bt @ BOR Threshold 0 i SWITCH
SYSTICK ® el Vi ok 0O
WWDT @ nable Write Loc
+ ANALOG (4) Enable Sleep On Exit O
ADC12 ® Enable Event on Pending O mmFin Available
ComP ® Disable NRST Pin O mm Pin Assigned
Warning
OPA ® mPower
VREF ® FCC Configuration v - Sl;c:eﬂ’?NsA)
~ COMMUNICATIONS (5)
Enable FCC O
12¢ ) o
UART - LIN @ — N T O~ ©
MCAN Flash Controller (FlashCtl) Configuration ¥ 1 | 111
GPIO Used 5
SPl ® Enable FlashCtl Interrupt O
UART &® GPI0 Available 23
Peripheral usage Peripheral setting MCU view

Figure 3-5. Sysconfig Overview

Besides of code generation, another advantage of sysconfig is that it can help check the peripheral resource and
the function usage confliction. Under MCU view, paired with data sheet, it can easily help users to fix MCU pin
functions.

For more details to use Sysconfig under different IDE, see the following document:
» SysConfig Guide for MSPMO
3.3.2 Coding and porting

This section provides a description of the MSPMO example code based on CCS. The most important files are in
red.

v Tg gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang
> [cil Generated Source
> [nit Includes

v .’_’:{’PebuQ Sysconfig generated code
v [=syscfg
> El ti_msp_d|_config.c
> [ ti_msp_dI_config.h Memory allocation
=| gpio_toggle_output_LP_MSPMOL1306_nortos_ticlang.map
> [=-targetConfigs
> [==ticlang
> || gpio_toggle_output.c Main function
> | & mspmo0I1306.cmd CCS memory map

ﬁ gpio_toggle_output.syscfg Sysconfig

Figure 3-6. CCS Project Overview

Please pay attention that syconfig only generates the peripheral setting code. For peripheral usage, see the
rtos / nortos code example in SDK, TRM, and MSPMO driverlib API guide.
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Here is the common questions about CCS, when first use, for you to refer:

+ Can't set break point: Change optimizaiton level under this address (Your project > Properities > Build >
Arm Complier > Optimization level)

* Output Hex / Bin files: Please refer to Section 5.1

» Can't find the .c / .h files in a folder: Add the folder into the complie search path (Your project > Properities
> Build > Arm Complier > Include Options)

+ Can't important a project or its name becomes gary: Please delate the project with the same name under
the workspace.

+ Enable Non-main change: Change the erase type under this address (Your project > Properities > Debug >
MSPMO Flash Setting > Erase MAIN and NONMAIN)

When you finish the basic code development and want to move the poject from launchpad to the dedicated
MSPMO under the same sub family. You first need to click the "Switch" button in MCU view, as shown in Figure
3-5. Then you may need to coppy the related linker file or start up file into the project from SDK, as shown in
Figure 3-7.

{9 Project explorer < (= s A L - S B empty.syscrg K Lol AlZ4LDT12.C
~ = empty_driverlib_src_LP_MSPMOL1306_nortos_ticlang > ti > mspm0 sdk 1_10.01.05 > source > ti > devices > msp > mip >

[cl!) Generated Source N

4 Binaries A [ Name Date modified Typ

e Includes linker fil 8 023 10:24 AM F

& Debug inker_files 8/ 23 10:24 AM e

« (= targetConfigs startup_system_files 8/28/2023 10:24 AM File

[# MSPMOL1105.ccxml [Active] Ly mspmOg110xh 8/ 023 10:25 PM HF
2 MSPMOL1306.ccxml &;; mspm0g150x.h 8/23/2023 10:25 PM HF
E readme.txt 1 mspm0g310xh 8/23/2023 10:25 PM HF

& t! l‘_{ mspm0g350x.h 8/23/2023 10:25 PM HF

~ = ticlang = . 1t o -

startup_mspm0l1306_ticlang.c = mspmOIT10xh 8/23/2023 10:25 PN o

= USER L mspm0I130xh 8/23/2023 10:25 PM HF

[¢ main.c ﬂ'_;' mspm0l134xh 8/23/2023 10:25 PM HF

[W main.h UART @

% mspm0I1105.cmd UART - LIN @ Generate Peripher

<3

9 emply.syscig ~ TIMERS (4)

_3 Eiigmimgl TIMER - CAPTURE ) Initialization Priori

= -m TImACN AALAanA N o

Figure 3-7. Head File and Start File Porting

For other questions, you can check whether the MSPMO metrials summery (MSPMO MCUs Quick Reference
Guide) can give some help. You can also get support from online technical support forum: E2E. Tl engineers will
give 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 questions the Tl support team.

Figure 3-8. E2E online
4 Step3: Customized PCB Board Design
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4.1 Get MSPMO Package

The easy way to get the MSPMO package is to use the Ultra Librarian tool on Tl.com, as shown in Figure 4-1.
For the detailed instruction, see Section 6.

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 4-1. Ultra Librarian tool entrance
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4.2 Fix Pin Functions

It is suggested to use MCU view of sysconfig to help you fix the pin function fist with software engineer.

Device Pin Number: 24

Device Pin Name: PA20

: mPin Available
gy Roard mm Pin Assigned :E
Description: PAZ0D 1 Warning 13

W Power 12
Mode: Function W Ground 11

Fixed (N/A)
1 PAZ0

12C1.SCL N 1 < LU D P~ €O

TIMG4.CCPO m
Used

20

ADCO.6
COMPO.IN1+ Available 8

Figure 4-2. Sysconfig MCU view
4.3 Schematic and PCB Generation

Figure 4-3 shows the minimum requirement (Power + Reset + Vcore) with suggested values for MSPMO
hardware setup.

Power

(162 35V
62 36 100 KA (0.1% 25ppm)

100 kQ (0. 1% 25ppm)
ROSC
TYF
7 B f 5 N
> 3
2 |_ T 47k
—1L +——wst | Reset
——10nF
g Tm nF f— \ 1 y
v b il
< Pull-up resistor HFXIN l_ 2 Pull-up res
b : " b: up resistor
required for output high e 3 required for output high Open-Drain
10s
core HFXOUT |— core— o=
AL—[‘] VCORE N AL—[‘] VCORE
SWDIO| SWDIO
047 yF Programming gﬂﬁ? WF Programming
toal connection tool connection
SWCLK

WD
MSPMOG Typical Application Schematic MSPMOL Typical Application Schematic

Figure 4-3. MSPMO Minimum System
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Figure 4-4 shows other attentions when designing the schematic in Unable to auto-generate link text.

100 k0 (0.1% 25ppm)
ROSC
VREF+ =
iy

Pull-up la’s»smr
d for i high
foquifed for BTN Open-Drain
10s
VCORE
0.47 yF

PA26 /A1 1 [T1PA25 /A2
[T1PA24 /A3
1 PA23 /| VREF+
(T PA22 | A4

1) PA20 / A6 /| SWCLK

Figure 4-4. MSPMO0 Schematic Other Attentions

For further schematic or PCB design reference, see:

* MSPMO L-Series MCUs Hardware Development Guide
* MSPMO G-Series MCUs Hardware Development Guide
» Device-specific MSPMQ's Launchpad EVM user's guide
» Device-specific MSPMQ's Data Sheet

5 Step 4: Mass Production

5.1 Generate Production Files

Figure 5-1 illustrates the steps to generate production files (.bin, .txt, .TI_TXT) based on CCS.

Stepl:

Run Scripts Window Help
Open Project |

type filter text

. > Resource
Close Project
= ) ‘ General
1§ New CCS Project... v Build
Build Project | > SysConfig
Build All Ctrl+B | v Arm Compiler
Build Configurations > { Processor Options
Build Working Set 2 Optimization
Clean... Include Options
Build Automatically Predefined Symbols
Show Build Settings... > Advanced Options
I 2] Import CCS Projects... ! > Arm Linker
'] Import Legacy CCSv3.3 Projects... [ ~ Arm Hex Utility
i fonaral Nntinne
Add Files... |
RTSC Tools > s AT LINKET
C/C+ Index 5 v Arm Hex Utility

General Options

Diagnostics Options

Boot Table Options

Output Format Options

Load Image Options

Additional Array Format Options
> Debug

Step2:

/ . ﬁ Properties for gpio_toggle_output_LP_MSPMOL1306_nortos_ticiang

Arm Hex Utility

Configuration: Debug [,

[“]Enable 'Arm Hex Utility’

Command:

Command-line pattern:

Crrmmmnmms PR PR

Step3:

Output format

Array (--array)

ASCII hex (--ascii -a

Binary (for DSKs) (--binary, -b) Bin
Intel hex (--intel, -i) Hex
[Motorola S hex (--motorola, -m=1)
;Motorola S hex (--motorola, -m=2)
iMotoroIa S hex (--motorola, -m=3)

iEnended Tektronix hex (--tektronix, -x)

ITI-Tagged hex (--ti tagged, -t
TI-TXT hex (-ti_txt) TI_TXT

Figure 5-1. Create Program Files
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5.2 Program Software and Tools Selection

Figure 5-2 shows an overview of the program software and tools. The available interface is JTAG (SWD) and
Bootloader (BSL).

Hardware Bridge Software on PC
SWD

ﬁ - SWIO and SWCLK ~ swo

=

SwD

A I S
E: 3 XDS110 [ILTTT]
- (TMDSEMU110-U) 1x MSPMO

= — UniFlash
Image SWoH SeliIER  xDS110

BSL/OTA % =k MISP-GANG Qﬁ MSP-GANG GUI [:>

o y - @

‘ J-Link §'r/ J-Flash UanIash

MSP-GANG FEAERN

8x MSPMO

Figure 5-2. Program Software and Tool

For J-Link, it only support SWD. You can use J-Flash or UniFlash to pair with it to download code.

For standalone XDS110, itis Tl own hardware bridge. Here is the used pin for you to refer. It only supports
UniFlash.

Figure 5-3. Pin Connection of Standalone XDS110

For XDS110 on lauchpad as shown in Figure 5-4, it keeps the basic programming function comparied with
standalone XDS110. That means you can also use it for mass production.
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Figure 5-4. XDS110 on Board

MSP-GANG is a production solution, combing a GUI and a hardware bridge. It can program up to eight MSP
devices at one time without PC GUI control. You can refer to Section 6.3 for how to use it. Here is the user guide
link for further reference.

* MSP-GANG product page

For Uniflash, it is TI own program tools. It is a standalone tool used to program on-chip flash memory on TI
MCUs. Here are the references:

» Uniflash chapter in MSPMO Tools Guide
6 Appendix

6.1 Light a LED and CCS Quick Introduction

This sections shows how to light an LED based on CCS at beginning. A short description to CCS is also
provided, in order to let you ramp up with the tool as soon as possible.
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Appendix

6.1.1 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.

= X
Setup - Code Composer Studio 12.3.0.00005
Welcome to the Code Composer Studio 12.3.0.00005 Setup Wizard.
code composer™
SsTUDIO
Back | | Net> || Cancel

Figure 6-1. 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 6-2. MSPMO Support Selection

SLAAED1B — JUNE 2023 — REVISED SEPTEMBER 2023

Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

MSPMO Design Flow Guide 17


https://www.ti.com/tool/CCSTUDIO
https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1B&partnum=

13 TEXAS

INSTRUMENTS
Appendix www.ti.com
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 6-3. J-link selection
4. Install MSPMO SDK.
6.1.2 Hardware Setup
Get a launchpad and plug in the computer.
Figure 6-4. Hardware Setup
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6.1.3 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 6-5. 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 6-6. 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 6-7. Remove Duplicated Project
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6.1.4 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 gz BE S~ 2~
Eiix DlEvB~i R v RIF~iRHECI D~ & 4 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 6-8. 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 6-9. 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 6-10. Common Used Debug Functions
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6.2 Steps to Generate PCB Library

1. Go to the entrance of Ultra Librarian tool under the MSPMO device page using the steps shown in Figure
6-11.

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 6-11. Ultra Librarian Tool Entrance

2. Select your wanted CAD format and Pin ordering, then you can get the Altium design lib file.

{=F i3 TExAs
L bl#étﬁgn- INSTRUMENTS
Texas Instruments - XMSMOL1106 TDYYR @ English ~
Symbol Footprint 3D Model

Normal View v e Basic View v o

XMSMOL1106TDYYR 1 v 0 SOT_TDYYR_TEX v e

| Choose CAD Formats & Download | Step5

Figure 6-12. Ultra Librarian Tool Device Selection
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3. Here, Altium Designer lib 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 @ Sequential - Step? Footprint Units © English (mil) -

Sequential

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

Privacy - Terms

Step10 Subi

Figure 6-13. Ultra Librarian Tool CAD Download

4. Run Altium Designer script as shown in Figure 6-14.
O =& R

File Edit View Project Tools JRURY Window Help
File| Edit View Project Place Tools Reports 5 =
Projects Run
»

Ctri+O
Ctri+F4

Run To Cursor

Toggle Breakpoint

Open Project...

Step Into

Downloads * ul_XMSMOL1106TDYYR > AltiumDesigner > Step Over

L
+ @ UL_Import XMSMOL1106TDY

« im Source Doct

7 A i UL_Import.pas Add Breakpoint...
[J Name ] & UL_Form.pas
__Previews
|| UL_Form.pas

M ut Impm‘paSStepzz Open this file

|| UL_Import_XMSMOL1106TDYYR.PrjScr

Figure 6-14. Run Altium Designer Script

F9
Ctrl+F9

F5
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5. Generate PCB library and schematic library as shown in Figure 6-15.

UL Import X
File... “ |
[ Downloads > ul XMSMOL1106TDYYR > AltiumDesigner |
Start Import
4 Name
__Previews Select txt
UL Import X | XMSMOL1106TDYYR.txt

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

Start Import  |Stepd

Figure 6-15. Generate Library

6. Choose suitable footprint under PCB Library.
Footprints
Name Primitives
SOT_TDYYR_TEX 104
+ # XMSMOL1106TDYYR.LibPkg SOT_TDYYR_TEX-L ' 104
4 W Source Documents SOT_TDYYR_TEX-M 104
% XMSMOL1106TDYYR.PcbLib
& XMSMOL1106TDYYR.SchlLib

Projects PCB Library = View Configuration

Figure 6-16. Select Footprint

7. Import PCB library and schematic library.

Available Libraries
Libraries v Rix Project | Installed Search Path
Libraries... Search... Place 2N3904 Project Libraries

™ Miscellaneous Devices.IntLib

Design Item 1D

g
3
a'
]
=
S
]
=
3
o
B
=
3
<
2
2
@
&
&
2
)

= XMSMOL1306SDYYR.SchLib

Design Item ID

¥ Component_1
1 =

‘ [£]€ XMSMOL1306SDYYR Pcblib /27/2023 829 PM
% XMSMOL1306SDYYR SchLib 4/217/2023 8:29 PM
‘j XMSMOL1306SDYYR txt 4/27/2023 12:16 PM

<

iLib" "XMSMOL1306SDYYR.PcbLib” V| All Files (**) N

Figure 6-17. Import Library

Add Library... |
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6.3 MSP-GANG Quick Introduction

In this part we will show how to use MSP-GANG to offline program MSPMO. At the beginning we will show how
to use MSP-GANG with its GUI to program a MSPMO.

1. First you need to finish the pin connection used for SWD. Here is a quick reference.

Figure 6-18. MSP-GANG Pin Assignment

After you finish the hardware setup, you can follow the steps to do programming. For Step2, you can refer to

Section 5.1 to generate the code file. For Step4, the enable target is related to the hardware port used, which is
signed in number near the port.

Figure 6-19. Download Code Using MSP-GANG with GUI

24

MSPMO Design Flow Guide SLAAED1B - JUNE 2023 — REVISED SEPTEMBER 2023

Submit Document Feedback
Copyright © 2023 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLAAED1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLAAED1B&partnum=

13 TEXAS
INSTRUMENTS
www.ti.com Appendix

1. If your code file need to change Non-main (SWD and BSL configure flash area), you need to enable this
function first.

Figure 6-20. Enable Non-main Programming
Next, we will show how to use MSP-GANG to program a MSPMO in stand alone mode.

1. First you need to save the code file and settings into MSP-GANG. You can give a porject name to this
image. Then click "Save to Image".

Figure 6-21. Generate and Save Image
2. Then you can change the mode to standalone or directly close the GUI.

Mode Programmer's Intemal Image Memory

" Interactive

" From Image Mem. l 1.0 pioje me, 5.1 .20, m _J
" From Image File g

" From Script File

Figure 6-22. Change Mode
3. As we only save one image into the MSP-GANG. You can directly click "Go" to do the programming. If you
have more than one image, you need to switch to the right one first.
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Figure 6-23. Offline Porgramming

Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision * (May 2023) to Revision A (June 2023) Page
» Updated the numbering format for tables, figures and cross-references throughout the document.................. 2
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