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TI LaunchPad MSP-EXP430F5529LP

Complete USB development kit

This micro USE connector can be used fa:

- Program & debug the M5SP430F5525 target MCU

- Imterface with the USB-enabled MEP430F3529 MCU (MSC, HID & TDC).
- Enable communication 1o tha PC via back-channel UART

On-board USB Hub ' : 1535E" S eZ-FET on-board emulator
Both emulatar and the target MEP430F55289 =z : 5 o
device are brought out to the micro UISE

Enables debugging/programming as well as
communication kack to the PC. The eZ-FET

conmector. can also provide power to the target MCL.

- e Jumpers to isolate emulator
from target MCU

Bootstrap Loader

(BSL) Button 40-pin BoosterPack connector

J1 &]J5)

MSP430F5529 Microcontroller
- Featuring integrated USB 2.0

o

Button/Switch 1 (51) Button/Switch 2 (52)

User LEDs (LED1 & LEDZ2)



TI LaunchPad MSP-EXP430F5529LP
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OVERVIEW OF THE LaunchPad MSP-EXP430F5529LP

* MSP-EXP430F5529LP (or the “F5529 LaunchPad”)

— 1nexpensive and simple development kit
— with an MSP430F5529 USB microcontrollet.

* It offers an easy way to start developing on the MSP430

— on-board emulation for programming and debugging
— buttons and LEDs for a simple user interface

The MSP430F5529 16-bit microcontroller unit (MCU) has:
— 128KB flash memory
— 8KB RAM
— 25-MHz CPU
— integrated USB
— many peripherals

* Free software development tools are available:
— TT’s Eclipse-based Code Composer Studio IDE (CCS)

— IAR Embedded Workbench IDE (IAR)
— the community-driven ENERGIA open-source code editor



KEY FEATURES OF THE USB-Enabled MSP430F5529 MCU

Up to 25-MHz System Clock

1.8-V to 3.6-V operation

128KB of flash, 8KB of RAM

Five timers

Up to four serial interfaces (SPI, UART, I°C)
12-bit analog-to-digital converter

Analog comparator

Integrated USB with a complete set of USB tools, libraries, examples and
reference guides.

Power sourced from the USB host. The 5-V bus power 1s reduced to 3.3-V using
an on-board dc-dc converter.

Both male and female 40-pin BoosterPack headers, configured for stacking. 20-pin
BoostetPacks can also be attached.

Compatible with the 40-pin LaunchPad BoosterPack development tool standard.



GETTING STARTED (OUT OF BOX DEMO)

The LaunchPad comes pre-loaded with some demo functionality.

Connect the LaunchPad using the included USB cable to a computer. If
prompted, let it install necessary software.

When connected to your computet, the device will be enumerated on the
computer as a composite USB device to demonstrate 2 USB
implementations.

When plugged in over USB, the LaunchPad will enumerate as a Mass
Storage Class Device.

The LaunchPad will show up as a removable disk (“F5529LP”’) on the
computer and will contain several files on FAT volume (See next page)
— Buttonl.txt = “Hello World”
— Button2.txt = This contains ASCII art of the LaunchPad “Rocket” Logo.
— MSP430_USB_LaunchPad.url
— ReadMe.txt

Press S1 or S2 button on the LaunchPad, and observe text stored in the
Buttonl and Button2.txt files be sent to your computer as “keystrokes”.

Open up a text editor (e.g. “Notepad”) to see the incoming characters.



GETTING STARTED (OUT OF BOX DEMO)

* LaunchPad enumerated as Mass Storage Class Device

File Edit View Favorites Tools Help o
£ Back > ] (¥ O search [~ Folders | [Zf]~ | |S| Folder Sync
Address [== D:\ - | Go
Name Size T... Date Modified -
File and Folder Tasks i [Zl Button2.txt 2KB T... 7/19/20132 2:47 PM
9 Make = new folder ] Button1.bxt 1KB T... 7/19/2013 3:47 PM
&N Publish this folder to the £l ReadMe.txt 3KB T... 7/19/2013 2:47 PM
wieb # MSP430_USB_LaunchPad 1KB I... 7/19/20L3 3:47 PM

=2 share this folder

Other Places

d My Computer
u:] My Documents

I Shared Documents
\a My Metwork Places

Details

o @ P New Te... | = F5529L... = Snaglt BN S LR e a QRY TR 12:00 PM




GETTING STARTED (OUT OF BOX DEMO)

e ASCII art of the LaunchPad “Rocket” Logo

New Text Document.txt - Note

File Edit Format WView Help

www. ti. com/Taunchpad =NMM
MMMMMOMM=
MMM = =M=
MMM = MM
MMMMMM N M=
MMMMMMPMBPNP MM=
=MMMMMMMMMMPMM M =]M
SMMMMPAM MMMMMPMRMMRM MM
MMM S =pn MMM
MMM MMM MM = MMM
=MM = MM+ =FMMMI MMM I
MMMMMMMMM=  MMMD= MM E
M= MM MMM =MMM

MMMM MMMMM
=MNMMM MMM 7 MMMM MMM = MM

MMM+ +MMT MMM MM= MM =
MMM MMM= = =M= MM MM  MM=
MMO MMM +MF MM MZ MM
BMM= MMM BM+ MM=  MMMM
=MM= MMM MM MM MMM=
MM= MM= MM =P
=M =MM= MM M
=MO==MM MMN= SMD=
BM= +MD MMM MM
MM= MM= MM MM?
MM MM = MMM=
MM= ™M B MM T
BM= MMM =MMM
M MMM FMMMMM =
=MMMMM-+ MM=
MM F=

i) Found New Hardware
MSP Application UART

[® My Co... |mmFound... B NewT... S ST o QYT 12:08 PM



‘s start

GETTING STARTED (OUT OF BOX DEMO

“Hello World”

1B New Text Document.txt - Notepad
Y File Edit Format View Help

[ [BX]

o710 world Hello world Hello world Hello world |
™

7|
M|

_,‘ 5
¥ il il (Tl = £
= s [l B R e e

7E = C & 9 ~ P 2 Notepad ~ [ = F5529LP (D:)
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SOFTWARE DEVELOPMENT TOOLS

The LaunchPad provides multiple-points of entry in terms
of software development.

For the purposes of this course, we will use the
community-made ENERGIA integrated development
environment (IDE)

Link to download this IDE can be found below:

www.energia.nu/download

Home Download /Cuide Reference Blo Store Getting Hel IRC  Ene
N
Prototyping Software to Make Things Easy



INSTALLING USB DRIVERS

* The MSP430F5529 device is supported by a robust USB development ecosystem
which includes open source APIs for MSC, HID and CDC USB implementations.

* Check the link (in the class note website) to download the drivers necessary for

interfacing the LaunchPad MSP-EXP430F5529LP eZ-FET lite with ENERGIA IDE.

* Two drivers are available:
— DPlInst.exe ---- For users with 32-bit Windows systems
— DPInst64.exe ----- For users with 64-bit Windows systems

* TT LaunchPad 1s now ready to interface with the ENERGIA IDE.

* NOTE: Users must ensure that there is no already existing IDE software (for Galileo
or Arduino) and their driver installations when attempting to install and run Energia
and its drivers. Any such installations must first be removed from the computer

before installing ENERGIA IDE and its drivers.

* To confirm if the correct USB drivers have been installed, perform the following:
— Connect the LaunchPad using the included USB cable to the computer.
— Allow for some time to elapse then go to the “START” menu.
—  Click on “Devices and Printers” option.

—  When “Devices and Printers” window opens, look out for a mainframe-like icon named “MSP Tools
Driver” under the unspecified catalog, (See pages 13 — 14)



INSTALLING USB DRIVER

e  Double-click on the ‘MSP Tools Driver’ icon

~|®% » Control Panel » Hardware and Sound » Devices and Printers »

Add a device Add a printer

4 Devices (4)

- ’,
5880 HL-DT-5T PAPAKILO-PC USB Input Device
CDRWDVD
MULOMN

4 Printers and Faxes (10)

A | 7 & A =y | /
GRHL_3FLLAE on GRHL_216LABE on HP Laseret 1150 HP Laserlet 1160 Microsoft XPS Samsung Samsung Send To
lawps2.law.colu lawps2.law.colu Document Writer ML-1740 Series Universal Print OneNote 2010

mbia.edu mbia.edu Driver

4 Unspecified (1)

MSP Tools Driver

J 15items
'

2 il
Presentatio. PIN Mappi.. o5 an... 7:30 PM
= = . 1/14/2016

energia-01
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INSTALLING USB DRIVER

* Check “Hardware” tab to make sure device is working properly.

. ” S

r!';:s v Control Panel » Hardware and Sound » Devices and Printers »

Add a device

Add a printer = - ®

4 Devices (4)

i - ~
_) MSP Tools Driver Properties u‘ M
Hardware

a “If|  MSP Tools Driver
“-)
5880 HL-DT-5T
CDRWDVD Device Functions:
MULCH Name Type
4 Printers and Faxes (10) 5" MSP Application UART1 {COMS) Ports (COM ...
1?I’\ﬂSP Debug Interface (COME) Ports (COM ...

¥ USE Composite Device Universal Se... ] — ——

| Pl J- P
"%L"f ' i “ "§°f

Microsoft XPS Samsung Samsung Send To

i 60
Document Writer ML-1740 Series Universal Print OneMote 2010
Device Function Summary Drriver

Manufacturer:  Texas Instruments

Location: 0000.001d4.0001.001.002.000.000.000.000

oili Device status: | This device is working propery.
|

4 Unspecified (1)

MSP Tools Driver

== MSP Tools Driver  Model: MSP Tools Driver
Category: Unknown




ENERGIA IDE

* Energia is an open-source electronics prototyping platform
started by Robert Wessels in January of 2012 with the goal to
bring the Wiring and Arduino framework to the Texas
Instruments MSP430 based LaunchPad.

* Energia includes an integrated development environment that is
based on processing.

* Energia uses the mspgcc compiler and is based on the Wiring
and Arduino framework.

* Together with Energia, LLaunchPad can be used to develop
interactive objects, taking inputs from a variety of switches or
sensors and controlling a variety of lights, motors and other
physical outputs.



Initialization of Energia IDE

* Run the energia.exe application from where it is stored on your computer.
* Connect the LaunchPad using the included USB cable to the computer.

* In some situations, the IDE might ask you to run an update. To do so, click the
“Tools” tab then go all the way down and click “Update programmer” to run an
update for the IDE.

* Now we select the type of board connected to the computer.
* Under the same ““Tools” tab, go down and choose the “Board” option.

* Select the appropriate TI LaunchPad board connected to the computer.

e NOTE: For the purposes of this course, will use the LaunchPad MSP430F5529
(25MHz)

— Be careful not to choose the 16MHz option.

* Now check the serial port option to make sure Energia IDE recognizes the port
the board is connected to.

* Under “Tools” tab, scroll down to “Serial Port” option.

* Usually, two serial ports should be listed. The lower port number 1s mostly used
as our application UART and should be selected.

* The second, higher port number, is used during the debugging interface.

* These port numbers (COM) can be confirmed under “Devices and Printers”,
double click on “MSP Tools Driver” and under the “Hardware” tab.
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Initialization of Energia IDE

i » Control Panel » Hardware and Sound » Devaces and Printers »

File Edit Sketch [Tools| Help
Auto Format
Archive Sketch
Fix Encoding &t Relcad

vold setup (] Senal Maonitor Chrl+ Shaft+ M
{

£/ pat Yyour Board ¥

Senal Port ¥

sketch_jantda

}

Update programmer
woid nll
{

#/ put your main code here, ©o run pepeatedly:

LaunchPad w/ mspd32 EMT (48MHz)
LaunchPad w/ cc3200 EMT (B0MHz)
RedBearlab CC3200 EMT (B0MH:)
RedBearlab WiFi Mini EMT (B0NHz)
LaunchPad w/ cc2200 [BIMHz)
RedBearlab CC3200 wy cc3200 (B0MHz)
RedBearLab WiFi Mini wy cc3200 (B00Hz)
LaunchPad w/ mspd30g2231 (1MHz)
LaunchPad wy mspd30g2452 (16MH:)
LaunchPad w/ mspd30g2553 (16MH:)
FraunchPad w mspd30fi5739
LaunchPad w/ mspd30f5529 (16MHz)
LaunchPad w/ mspd30f5529 [Z5MH:)
LaunchPad w/ mepd 3015963 (V20 and higher onlyl)
LaunchPad w/ mspd30fel33
LaunchPad w/ mspd30Fiaes

LaunchPad (Steflaris) w [mdf120 [B0MHz)
LaunchPad (Tiva C) w/ trrd 123 (B0MHz)
LaunchPad (Tiva C) w/ trmdcl 28 (120MHz)




Initialization of Energia IDE

| E:k;ch_janlda | Energia DlDlEﬂ_ E @E
File Edit Sketch Help

Aute Format Ctrl+T

Archive Sketch

Fix Encoding & Relead

sketch_jant4a
leBin  QuickTime
Player/ O T woid setup ()
o 75 ; i
A4 put your Board

Serial Menitor Ctrl+Shift+M

3
Serial Port M ¥ COMS
COME

3 Update programmer
woid loopi)

{

44 put your main code here, to run repeatedly:

LaunchPa

18



Running a Sample Code - Step 1

* Before sample code is run, it 1s prerequisite to know the pin map.

* Check the next 3 pages (PP.20 — 22) for the pin map of the
MSP-EXP430F5529L.P Launchpad and for BoosterPack

connectot.

* Now we will run a sample code to make sure Energia IDE is
able to communicate with the board.

* Run Energia IDE.
* Under “File” tab, select “Examples”.
* Then select “Basics” option then choose “Blink™ sample code.

* A new window should pop-up containing the “Blink™ sample
code.



MSP-EXP430F5529LP Pin-map (Boosterpack standard)

MSF-EX2:MFLAE9LP Pin mapn | BoosterFazk standarnd
& 8 GND GND
* (OHTALI (PWM out GPIO (0
3 P2.2 HOHE @fig G viein (SPI CS wiretcer GPIO
* TBO.2 GPIO##*
MSP-EXP430F5829LP o I 55T
s B .. - ooccoace e 2 P30 UCBOSDA FSPI MOSI ]|
i e 2 P31 UCBOSCL l MISO |
Y s INED RTCCLEK Y DMAED SPI CS weplay GPIO (1)
(3 P2.3 ] TA2.0 (SPI CS otter GPIO D
Eﬁﬂiﬁ » I {ceio )LD )
I | P25 H()HTAZ.2) (PWM out Heprio H (O }
l -limzl (PWM out GFIO I
P15 TACO.4 (PWM out GPIO D
| P14 TAQ.3 [PWM out GPIO (1)
of ﬂ w0 g, -@m Timer Capture) (GPIO__ ) () )
HIAO.] (Timer Captare HGPIO _H_ () }-
.+PM UCBICLK ¥ PM UCAISTE GPIO
g (Pi0 1 (Gro (O )
® F3.7 [GPIO H () }

L

P8.2

Grio O )

20




*  MSP-EXP430F5529LP Pin-map (Boosterpack standard)

BoosterPack sianda-d I

MAF-EXPa30FE5E9LP Pin map

+E'.3"-l'r_|"
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Pin Map

Energia

Flash 128 KB
SRAM 8 KB

ADC 12 bits
Use pins numbers only!
Default I2C = (1)

Default SPI = (0)

+3.3V

8 jumper P45
jumper P4 4

Rei Vilo, 2012-2015
embeddedcomputing.weebly.com

version 2.1 2015-09-13

o
pars

© @ ~N e G AW R -

LaunchPad with MSP430F5529

Revision 1.4

MSP-EXP438F5529LP

Bevi.4

IMSP430
4 F5529

Texas " (% )
! INSTRUMENTS pg2 [+ ())pa.t
PUSH2 (‘T)

Sl

wa .

Hardware

Pin number
Qther Pins

12C

analogRead()

digitalRead() and digitalWrite()

digitalRead|), digitalWrite{
and analogWrite()

(GROUND
LYYV Mosi (0)
Nl MISO (o)

e Le0)
 PusH? |
 PusH1 |
onee Lep

TN iumper

P17 jumper

22



Running a Sample Code - Step 2

* Now we will run a sample code
— Run Energia IDE.
— Under “File” tab, select “Examples”.
— Then select “Basics” option then choose “Blink™ sample code. (See p. 24)

— A new window should pop-up containing the “Blink™ sample code. (See

p. 25)



New Ctrl+M
Open... Ctrl+0
QuickTime M il 5
layer Outloo Examples k
Close Ctrl+W
Save Ctrl+5
Save As... Ctrl+5hift+5
Upload Ctrl+U
Upload and then Open Serial Monitor  Ctrl+M
Upload Using Programmer Ctrl+Shift+U
Page Setup Ctrl+Shift+P
nedia  avg_fr : B ; | J Print Ctrl+P
player : ]
Preferences Ctrl+ Cemma

Quit Ctrl+ Q)

AL

430cdc.inf AVG

preinstal C... HobE
Acrobat...

LaunchPad vw m

01.Basics

02.Digital

03.Analog
04.Communication
05.Control

06.5trings

(07.5ensors

08.Display
09.EducationalBP_MEI
10.MultiTasking

A
Adafruit_TMP006

AIR430BoostEuropeETSI
AIR430BoostUSAFCC
alson

CogLCD

DriverLib

EduBPMEKIL Screen
GroveLCDRGEBacklight
IRremote
LCD_SharpBoosterPack_SPI
LiquidCrystal
M2x5treamnClient
MQTTClient

MspFlash
OneMsTaskTimer
PubMub

PubSubClient

Servo

SoftwareSerial

SPI

Stepper

Temboo

USBSerial
¥

AnalogReadSerial
BareMinimum
Blink
DigitalReadSerial
Fade
ReadAnalogVoltage

8:42 PM
/14,2016
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Running a Sample Code — Step 3

* Now we verify the code by clicking on the “VERIFY” option.

[& Biink | Energia 0101E
File Edit Sketch Tools Help

Elink

The basic Energia example.

Turns on an LED on for one second, then off for one second, repeatedly.
Change the LED define to blink other LEDs.

Hardware Required:
* LaunchPad with an LED

This example code iz in the public domain.
Tt

/4 most launchpads have a red LED
#define LED RED_LED

figee pinz_energia.h for more LED definitionz
fi/#define LED GREEN_LED

f¢ the setup routine runs once when ¥ou pPress reset:
void setup() {
44 initialize the digital pin az an output.
- {LED, OUTPUT]; |

J4 the loop routine runs over and over again forewver:

woid op () {
t [|LED, HIGH): A4 turn the LED on (HIGH is the woltage lewel)
71000 ; A4 wait for a second
= (LED, LOW): A turn the LED off by making the woltage LOW
[1000) A wait for a second

LaunchFad

E code.jp... | - slau533c...| - ¥

»

8:46 PM
1/14/2016

m



Running a Sample Code — Step 4

e We then upload the verified code to the board and observe what happens.
Rz 2 2 2. ... e R e . s

File Edit Sketch Tools Help

Thi asic Energia example.
Turns on an LED on for one second, then off for one second, repeatedly.
Chatige the LED define to blink other LEDs.

Hardware Bequired
* LaunchPad with an LED

Thiz example code iz in the public domain.
B

/4 most launchpads hawve a red LED
#define LED RED_LED

m

Fisee pins_energia.h for more LED definitions
FSigdefine LED GREEN_LED

/4 the setup routine runs once when ¥ou press reset:
wvoid setup () !
/¢ initialize the digital pin as an output.
=(LED', OUTPUT):

b
#¢ the loop routine runs over and over again forewer:
woid op () {
{LED, HIGH): /¢ turn the LED on (HIGH is the woltage lewel)
71oo0); A4 wait for a second
= (LED, L0 » A4 turn the LED off by making the wvoltage LOW
[1o00) ; A4 wait for a zecond
" -
4 3

LaunchFad

' H ind ") ﬂ m '9Downfo... HE‘ ta “ PINM £ _: VERIFY;... | "" susc. |~ w0 1?118:;5




Running a Sample Code

* After upload is successful, ‘0 TNIeee 2050 @
an on-board red LED i 4
(“LED1”) lights up and
blinks. (See the mark in the
bottom of the board)

* If on-board LED does not
blink, go back and review
the steps and ensure

s
L = )

:*‘5"

-

.

e
I"ISP—E XP438F5529LP

Bww .

"
P2
Pl

everything has been setup s P g o

Jrea L - P (8
properly. L S S T
 Happy TI Launching! "o L & o wa (5 o

z LED (Red) Blinks!!
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Troubleshooting*

* Unfortunately, getting the blink sketch to work is not an “Out of Box Demo”

*  You may receive the “no unused FET found error” in the text console while
trying to upload the sketch to the board

* 'The problem i1s the firmware on the MSP 43015529 TT board is outdated and
would not allow a “sketch upload”

* 'To update the firmware, download and extract slac623e.zip file (Web Link
provided in the main class note page)

* Required: To access this file, you need to register a TT account

* Navigate into “Drivers” library then “Emulation”

Path (Root directory excluded):

slac623\MSP-EXP430F55291.P Software Examples\Drivers\ Emulation

* Download and Install MSP430 FET USB drivers (a shortcut is provided in the
folder)

* Store in parent directory where “energia-0101e0017-windows” resides. (I didn’t
have to place it in the energia folder itself)

*Troubleshooting section is provided by Mr. Ayotunde Odejayi, a student of the class.



Troubleshooting*

Close and restart the Energia IDE

You should be prompted to “update programmer”, navigate to Tools->Update
programmer. If not prompted, go ahead and update it.

NOTE: This can be done from the command line, but it is more straightforward
with the Energia IDE.

Compile and upload blink sketch to board ( The text console window should
display the following)

Ayotunde'\AppDataLocaly Tempibuild2472251861569761469 . tmp, -1m]
tundel\energia-@l81E8817-windows" rgia-8181Eeal7 hardwaretools\mspd38%bin\mspd38-ab
(, -R, .eeprom,
ocaltTempibuild B61569761469 ., tmphBlink.cpp.elf,
! B 1469.tmph\Blink.cpp.hex]

LaunchP ad ww mspd30f5529 (25MHZ) on COMZ

Firmware update 1s complete!

Observe one of the on-board programmable LED’s blink!

*Troubleshooting section is provided by Mr. Ayotunde Odejayi, a student of the class.



Questions?

Send email your inquiry to the
TA, Mt. Derrick Anang:

derrickann23@gmail.com



