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Introduction

✤ Background 
✤ Texas Instruments MSP 430 Launchpad 
✤ Setting up Linux for cross platform development 
✤ Development cycle 
✤ Demonstration(s)
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Background

✤ The MSP 430 and a Linux cross platform development 
setup were the subjects of an assignment I wrote for the 
forensics course I teach. 
✤ “The Ministry of Defence decided to upgrade the flashing red light on the UK’s Avro 

Vulcan strategic bomber fleet.  A contract was awarded to Bodge It & Scarper of 
Maryland, USA, for the development of an embedded device, using the Texas 
Instruments MSP 430, to control the flashing light.  However a number of failures in 
flight have led to the grounding of the aircraft fleet while the quality of work is 
investigated.” 

✤ “Evidence has been recovered from the embedded controllers on five aircraft.” 
✤ “During the week of January 27th – 31st, Mr. Neddy Seagoon was employed as a 

software developer by Bodge It & Scarper.  He is believed to have been involved in 
developing the software for the MSP 430 embedded device.  Evidence has been 
recovered from Mr. Seagoon’s computer.”
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Avro Vulcan
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Texas Instruments 
MSP 430 Launchpad

✤ MSP430 LaunchPad includes 
everything you need to get 
started with MSP430 
development! 
✤ MSP-EXP430G2 LaunchPad 
✤ MSP430G2553 

microcontroller (with demo 
code) 

✤ MSP430G2452 
microcontroller 

✤ Mini-USB cable 
✤ Quick Start Guide 
✤ 32kHz external crystal
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TI MSP 430G2553

✤ Microcontroller Features 
✤ 16MHz 
✤ 16KB Flash 
✤ 512B RAM 
✤ 8ch 10-bit ADC 
✤ Comparator 
✤ 2 x 16-bit Timers 
✤ Up to 1 x I2C, 2 x SPI, 1 

x UART
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Linux Used For Cross Platform Development

✤ Lubuntu 12.10 
✤ Ubuntu Quantal (12.10)
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Linux Development Environment

✤ nano - Nano's ANOther text editor 
✤ make - GNU make utility to maintain groups of programs 
✤ mspdebug - debugging and programming tool for MSP430 MCUs 
✤ Along with: 

✤ msp430-libc 
✤ mspdebug 
✤ msp430mcu 
✤ binutils-msp430 
✤ gcc-msp430 
✤ gdb-msp430 

✤ minicom - friendly serial communication program
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Setting Up Linux

$ sudo apt-get install build-essential
$ sudo apt-get install linux-headers-$(uname -r)

$ sudo apt-get install git
$ git config --global user.email user@example.com

$ sudo apt-get install msp430-libc mspdebug 
msp430mcu binutils-msp430 gcc-msp430 gdb-msp430

$ PATH=$PATH:/usr/msp430/lib/ldscripts/msp430g2553/
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Setting Up Linux

✤ Makefile 
✤ include in folder where code will be compiled 
✤ gcc cross compiles for the MSP 430 
✤ object file is named main.elf

CC=msp430-gcc
CFLAGS=-Os -Wall -g -mmcu=msp430g2553
# CFLAGS=-Os -Wcpp -g -mmcu=MCU
OBJS=main.o
all: $(OBJS)

$(CC) $(CFLAGS) -o main.elf $(OBJS)
%.o: %.c

$(CC) $(CFLAGS) -c $<
clean:

rm -fr main.elf $(OBJS)
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Development Cycle

✤ Edit C code 
nano

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:006 rf2500 "prog main.elf"  
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Development Cycle - edit C code

✤ Edit C code 
nano

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:005 rf2500 "prog main.elf"  
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Development Cycle - cross compile code

✤ Edit C code 
nano

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:005 rf2500 "prog main.elf"  
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Development Cycle - identify USB device

✤ Edit C code 
nano

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:005 rf2500 "prog main.elf"  
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Development Cycle

✤ Edit C code 
nano

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:006 rf2500 "prog main.elf"  
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driver to connect via USB erase & reprogram device with binary file 
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Debugging

✤ Use mspdebug to debug 
applications 
mspdebug -U 002:006 rf2500
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Demonstration

✤ Examples 
✤ blink 

✤ flash the LEDs 
✤ uart_rx 

✤ toggle LEDs when characters received by the UART 
✤ uart_rx_tx 

✤ send back text when characters received by the UART 
✤ uart_hardware 

✤ switch LEDs on/off depending character received via 
UART
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Demonstration - blink

✤ Edit C code 
nano blink.c

✤ Cross compile/build code on Linux for MSP 430 
make

✤ Identify USB bus MSP 430 is connected to 
lsusb

✤ Load code into MSP 430 
mspdebug -U 002:006 rf2500 "prog main.elf"  
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Demonstration - uart_rx

nano blink.c
make
lsusb
mspdebug -U 002:006 rf2500 "prog main.elf"

✤ Run minicom to transmit to MSP 430 UART via USB 
sudo minicom -b 9600 -D /dev/ttyACM0

✤ press A to toggle red LED 
✤ press B to toggle green LED 
✤ ctrl-a q to exit minicom
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Demonstration - uart_rx_tx

nano blink.c
make
lsusb
mspdebug -U 002:006 rf2500 "prog main.elf"
sudo minicom -b 9600 -D /dev/ttyACM0

✤ press A to receive “Hello World” 
✤ red led lights briefly on transmit 
✤ green led lights briefly on receive 

✤ ctrl-a q to exit minicom
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Demonstration - uart_hardware

nano blink.c
make
lsusb
mspdebug -U 002:006 rf2500 "prog main.elf"
sudo minicom -b 9600 -D /dev/ttyACM0

✤ press R to turn on red LED 
✤ press r to turn off red LED 
✤ press G to turn on green LED 
✤ press g to turn off green LED 
✤ ctrl-a q to exit minicom

21

Using the Texas Instrument MSP 430 Launchpad 
with Linux

May 13th, 2015
Page Copyright © Gareth Digby 2015

Bibliography

✤ Vulcan Image 
✤ http://commons.wikimedia.org/wiki/File:Avro_Vulcan_Bomber_RAF.JPEG 
✤ Sgt. David S. Nolan, US Air Force 

✤ MSP 430 Information 
✤ http://www.ti.com/launchpad 
✤ http://www.ti.com/ww/en/launchpad/launchpads-msp430-msp-exp430g2.html#tabs 

✤ Blinking LED demo 
✤ http://hcoop.net/~t0rch/LaunchPad/msp430x2xx_fet_1.c 

✤ UART RX demo 
✤ http://forum.43oh.com/topic/1764-msp430g2553launchpad-uart-rx-example/ 

✤ UART RX TX demo 
✤ http://www.embeddedrelated.com/showarticle/420.php 

✤ UART RX TX hardware tutorial 
✤ http://bennthomsen.wordpress.com/ti-msp430-launchpad/msp430g2553-hardware-uart/ 

✤ To compile on different versions of MSP 430 
✤ http://justinstech.org/2011/07/msp430-different-interrupts-for-different-compilers/ 

22



Using the Texas Instrument MSP 430 Launchpad 
with Linux

May 13th, 2015
Page Copyright © Gareth Digby 2015

If USB Does Not Work Install Kernel Patch

✤ Download kernel_patch.zip from: 
http://e2e.ti.com/cfs-file.ashx/__key/communityserver-discussions-
components-files/156/7028.msp430_5F00_patch.zip 

✤ Install USB kernel driver, unzip kernel_patch.zip and then:   
cd kernel_patch/
ls
cd linux-3.0/
cd cdcacm-0.1/
make clean
make
sudo modprobe -r cdc_adm
sudo insmod ./cdcacm.ko 
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License

This work is licensed under the Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0 International 
License. To view a copy of this license, visit http://
creativecommons.org/licenses/by-nc-sa/4.0/ or send a 
letter to Creative Commons, PO Box 1866, Mountain 
View, CA 94042, USA.
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