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IntroductionThis module will cover the introduction to the MSP430 Value Line series of microcontrollers.  In the exercise we will download and install the required software for this workshop and set up the hardware development tool – MSP430 LaunchPad.




For future reference, the main Wiki for this workshop is located here:
www.ti/com/LaunchPad-workshop 
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Lab 1: Download Software and Setup Hardware
[bookmark: _Toc347491550]Objective
The objective of this lab exercise is to download and install Code Composer Studio, as well as download the various other support documents and software to be used with the MSP430 LaunchPad.  Then we will review the contents of the MSP430 LaunchPad kit and verify its operation with the pre-loaded demo program.  Basic features of the MSP430 LaunchPad running the MSP430G2231 will be explored.  Specific details of Code Composer Studio will be covered in the next lab exercise.  These development tools will be used throughout the remaining lab exercises in this workshop.
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Procedure
Note: If you have already installed CCSv5.3 or higher, please skip the CCS installation procedure.
Download and Install Code Composer Studio 5.x
1. Click the following link to be directed to the CCS download Wiki:
http://processors.wiki.ti.com/index.php/Download_CCS
2. You can use either the web installer or offline installer. Using the web installer will limit your download to only the components that you select. The offline installer contains all the possible content, so will be much larger than the web installation. The following steps will cover the web installation method. Click the web installer link as shown below:

[image: ]

3. This will direct you to the “my.TI Account” where you will need to log in (note you must have a TI log in account to proceed).  Once you agree to the export conditions you will either be e-mailed a link or be directed to a web page with the link.  Click on the link.
4. Be sure to disconnect any evaluation board that you have connected to your PCs USB port(s). When you are prompted to run or save the executable file, select Run.

5. When the installation program runs, accept the license agreement and click Next.
6. 
When the Choose Installation Location dialog appears, we suggest that you install Code Composer in the default C:/ti folder. Click Next.
[image: Capture1]
7. In the Setup Type dialog, select Custom and click Next.
[image: Capture2]
8. 
In the Select Processor Support dialog, you will select the devices that Code Composer will support. More devices mean a larger installation and a longer installation time. The free 16kb code size limited version is available if you only select MSP430. If you are also attending another workshop, like the Stellaris LaunchPad workshop, you should also select Stellaris Cortex M MCUs. At a minimum, select MSP430 Low Power MCUs and click Next.
[image: Capture3]
9. When the Select Components dialog appears, click Next.
10. When the Select Emulators dialog appears, unselect MSP430 Parallel Port FET (unless you actually have one) and click Next.
[image: Capture4]
11. The CCS Install Options dialog summarizes the installation. In our case, the total download size will be 339MB. Click Next to start the download/installation process. The installation time will depend greatly on your download speed. When you are done with the installation, do not start Code Composer … we’ll cover the startup and licensing issues in a later module.
Download and Install Workshop Lab and Solution Files
12. Click the following link to be directed to the MSP430 LaunchPad Workshop download Wiki and save the MSP430_LaunchPad_Workshop.exe file to your desktop:
http://software‑dl.ti.com/trainingTTO/trainingTTO_public_sw/MSP430_LaunchPad_Workshop/MSP430_LaunchPad_Workshop.exe
13. Double-click the MSP430_LaunchPad_Workshop.exe file to install the labs and solutions for this workshop.  Once installed, you can delete the installation file from the desktop.  The workshop files will be installed in C:\MSP430_LaunchPad and the directory structure is as follows:
[image: ]


Capacitive Touch Software

14. Download and install the following Capacitive Touch support files:
· BoosterPack User’s Guide - http://www.ti.com/lit/pdf/slau337 
· Demo code, GUI, etc - http://www.ti.com/litv/zip/slac490 
· Capacitive Touch Library - http://www.ti.com/litv/zip/slac489 
· CT Lib Programmer’s Guide - http://www.ti.com/litv/pdf/slaa490a 
· Getting Started with Capacitive Touch - http://www.ti.com/lit/slaa491 
Download Supporting Documents and Software
15. Next, download and save the following documents and software to your computer: 
· LaunchPad User’s Guide:		http://www.ti.com/lit/slau318 
· MSP430x2xx User’s Guide:		http://www.ti.com/lit/slau144  
· C Compiler User’s Guide		http://www.ti.com/lit/slau132 
· MSP430G2xx code examples:		http://www.ti.com/lit/zip/slac463
· Temperature demo source and GUI:	http://www.ti.com/lit/zip/slac435
· A copy of the workshop workbook pdf:	http://www.ti.com/launchpad-workshop 
Additional information:	www.ti.com/launchpadwiki  www.ti.com/launchpad  www.ti.com/captouch 

Third Party Websites
16. There are many, many third party MSP430 websites out there. A couple of good ones are:

· http://www.joesbytes.com
· http://www.43oh.com
[bookmark: _GoBack]
MSP-EXP430G2 LaunchPad Experimenter Board
The MSP-EXP430G2 is a low-cost experimenter board, also known as LaunchPad.  It provides a complete development environment that features integrated USB-based emulation and all of the hardware and software necessary to develop applications for the MSP430G2xx Value Line series devices.
17. Look on the side of your LaunchPad kit and find the revision number. At the time this workshop was written, version 1.5 is the current version. The steps in this workshop will cover both the 1.4 and 1.5 revisions. 

Open the MSP430 LaunchPad kit box and inspect the contents.  The kit includes:
· LaunchPad emulator socket board (MSP-EXP430G2)
· Mini USB-B cable
· In the Revision 1.5 kit…
A MSP430G2553 (pre-installed and pre-loaded with demo program) and a MSP430G2452
· In the Revision 1.4 kit…
A MSP430G2231 (pre-installed and pre-loaded with demo program) and a MSP430G2211
· In the Revision 1.5 kit…
10-pin PCB connectors are soldered to the board and two female also included
· In the Revision 1.4 kit…
Two male and two female 10-pin PCB connectors 
· 32.768 kHz micro crystal
· Quick start guide and two LaunchPad stickers
Hardware Setup
The LaunchPad experimenter board includes a pre-programmed MSP430 device which is already located in the target socket.  When the LaunchPad is connected to your PC via USB, the demo starts with an LED toggle sequence.  The on-board emulator generates the supply voltage and all of the signals necessary to start the demo.
18. Connect the MSP430 LaunchPad to your PC using the included USB cable.  The driver installation starts automatically.  If prompted for software, allow Windows to install the software automatically.
19. At this point, the on-board red and green LEDs should toggle back and forth.  This lets us know that the hardware is working and has been set up correctly.

Running the Application Demo Program
The pre-programmed application demo takes temperature measurements using the internal temperature sensor.  This demo exercises the various on-chip peripherals of the MSP430 device and can transmit the temperature via UART to the PC for display.
20. Press button P1.3 (lower-left) to switch the application to the temperature measurement mode.  A temperature reference is taken at the beginning of this mode and the LEDs on the LaunchPad signal a rise or fall in temperature by varying the brightness of the on-board red LED for warmer or green LED for colder. 
 
Rub your fingertip on your pants to warm it up and place it on the top of the MSP430 device on the LaunchPad board. After a few seconds the red Led should start to light, indicating a temperature rise. When the red LED is solidly lit, remove your finger and press button P1.3 again. This will set the temperature reference at the higher temperature. As the part cools, the green LED will light, indicating decreasing temperature. Bear in mind that ambient temperatures will affect this exercise.
21. Determine the COM port used for the board by clicking (in Windows XP) Start  Run then type devmgmt.msc in the box and select OK. (In Windows 7, just type devmgmt.msc into the Search programs and files box)  

In the Device Manager window that opens, left-click the symbol left of 
Ports (COM & LPT) and record the COM port number for 
MSP430 Applications UART (COMxx):________.  Close the Device Manager. 
22. Next we will be using the GUI to display the temperature readings on the PC.  Be sure that you have installed the downloaded GUI source files (LaunchPad_Temp_GUI.zip).
23. Start the GUI by clicking on LaunchPad_Temp_GUI.exe.  This file is found under <Install Directory>\LaunchPad_Temp_GUI\application.window.  You may have to select Run in the “Open File – Security Warning” window.
24. It will take a few seconds for the GUI to start.  Be sure that the MSP430 application is running (i.e. button P1.3 has been pressed).  In the GUI, select the COM port found in step 16 and press Enter (this is a DOS window; your mouse will not work in it).  The current temperate should be displayed.  Try increasing and decreasing the temperature on the device and notice the display reading changes.  Note that the internal temperature sensor is not calibrated, so the reading displayed will not be accurate.  We are just looking for the temperature values to change.
25. Close the temperature GUI .

[image: j0252029]   You’re done.
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