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e Introduction

Stellaris LM3S3748 Evaluation Kit

The Stellaris LM3S3748 Evaluation Kit provides a low-cost way to start designing
applications with Stellaris microcontrollers on a compact and versatile evaluation
platform.
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Figurel: Stellaris LM3S3748 Evaluation Kit

e Board Set-up
1. Powering the EVB

The first step for the initial board set-up is to power the EVB
1) Move the USB power mode switch (SW3) to the “SELF” position, like show
below
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USB Power Mode Switch (SW3)

2) Using one of the USB cables provided in the kit, connect the mini-b(smaller) end
of the USB cable to the USB debug interferace connector labeled “DEBUG USB” on
the EVB.

3) Connect the other end (Type A) of the USB cable to a free USB port on your PC
2. Installing the FTDI Drivers

The next step is to install the FTDI drivers for the board.

When you power the EVB using the “DEBUG USB” connector for the first time,

windows starts the Found New Hardware Wizard and asks if Windows can connect to
Window Update to search for software. Select” No, not this time”and then click Next.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for curent and updated software by
looking on your computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Read ow privacy policy

Can Windows connect to Windows Update to search for
software?

O Yes, this time only
(O Yes, now and every time | connect a device
(®No, not this time

Click Next to continue

[ Next > ] l Cancel J

2) Next, select “Install from a list or specific location(Advanced)” and click Next.



Found New Hardware Wizard

This wizard helps you install software for;

Stellaris E valuation Board A

* ) 1If your hardware came with an installation CD
4 or floppy disk, insert it now.

What do you want the wizard to do?

O Install the software automatically (Recommended)

@ nstal from a st or specific location [Advanced]

Click Next to continue.

[ < Back ][ Next > ][ Cancel ]

3) Select “Search for the best driver in these locations,” and check the “Search

removable media (floppy, CD-ROM...)” option. Click Next.

Found New Hardware Wizard

Please choose your search and installation options. \\

S

(5 Search for the best driver in these locations

Use the check boxes below to imit or expand the default search, which includes local
paths and removable media. The best diver found will be installed,

[“]/Search removable media [floppy, CO-ROM...}
[T] Include this lgeation in the search

O Don't search. | will choose the driver to install

Choose this option to select the device diver from a st. Windows does not guarantee that
the driver you choose will be the best match for your hardware,

[ < Back J[ Next > ][ Cancel J

4) Windows finishes installing the drivers for “Stellaris Evaluation Board A.” When
the driver install is finished, the Found New Hardware Wizard window appears

like the one below. Click Finish to close the dialog box.



e Quick Start Application

The LM3S3748 Evaluation Board comes preprogrammed with a quick start
application. Once you have powered the board, this application runs automatically.
You have probably already noticed this running as you installed the drivers. A splash
screen appears on the LCD for a few seconds before the application begins.

The quickstart application provides a simple two channel oscilloscope sampling at up
to 1M samples per second. The two oscilloscope channels are differential
measurement channels which provide waveform acquisition using the LM3S3748
microcontroller’s Analog-toDigital Converter (ADC). The evaluation board includes
an oscilloscope header that contains the two channel differential inputs, two test point
pins, and two test ground pins.

Test Ground Test Point 2
Channel 1- Channel 2+
Channel 1+ Channel 2-
Test Point 1 Test Ground
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Test Point 1 is connected to the speaker input on the EVB and allows the signal for
the keyboard click to be viewed. Note that waveform capture is typically not taking
place while the keyboard is being serviced so the click may not be seen on the
waveform display for every keypress.

Test Point 2 is not used in our project.

After set-up the Stellaris, we need to focus on the software part.

Stellaris Development and Evaluation Kits provide a low-cost way to start designing
with Stellaris microcontrollers using Texas Instruments’ Code Composer Studio
development tools. The evaluation boards can function as either a complete
evaluation target or as a debugger interface to any external Stellaris device.



e Code Composer Studio

Step 1: Install Code Composer Studio

Follow the instructions in the Code Composer Studio installation program. Select to
install the Platinum Edition or the Microcontroller Edition with the Stellaris
CortexM3 MCUs ISA selected at a minimum.

Step 2: Install the Stellarisware Package

A full set of C-based peripheral drivers is provided, covering all peripherals and
functionality of the Stellaris devices. The StellarisWare package includes various
example applications with project files for all major tool vendors that support
Stellaris, including Code Composer Studio

Click on the ‘Install’ link next in the StellarisWare section of the DVD and run the
StellarisWare installer

Step 3: Start Code Composer Studio and Open a workspace

1) Start the Code Composer Studio IDE by selecting it from the Windows Start
menu or double-clicking the icon installed on your desktop.

2) Click OK to use this default workspace location if the Workspace launcher
asks you to set the path

3) The Code Composer Studio IDE may now open with the welcome page. If so,
close out the welcome page by clicking the ‘X’ on the tab. You should now
have an empty workspace.

¥ OCe+ - Code Composer Stuto (Licensed)
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Step 4: Import Libraries

1) Select the “Import Existing CCS/CCE Eclipse Project” option from the Project
menu in the IDE.

% C/C++ - Code Composer Studio (Licensed)

File Edit WView Mavigate RE{i[=«8 Target Tools

i fg"—:.l s |egy Build Active Project
= £ Rebuild Active Project
i C/C++ Projects X

EfRebuild Al

Window

L. Import Existing CCS/CCE Edipse Project
]_ﬁImpnrt Legacy CC5v3, 3 Project

Help

Ctrl +5hift+P
Alt+5hift+P

Alt+B

2) 2. The “Import” dialog box appears. Browse to the root directory of driver library
(StellarisWare\driverlib). Be sure that “driverlib” is selected in the listed projects

and click “Finish.”

Import Projects

Select a directory to search for existing Edipse projects.

(%) select root directory: | C:\Stellaris\Vare \driverlb
() select archive file:
Projects:

driverlib

|:| Copy projects into workspace

Deselect Al

@ | &nsn

” Cancel ]

3) Select the “Import Existing CCS/CCE Eclipse Project” option from the Project
menu in the IDE again. Browse to the root directory of USB library
(StellarisWare\usblib). Be sure that “usblib” is selected in the projects list and

click “Finish.”
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() select archive file:
Projects:

usblib

[ €opy projects into workspace
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4) Select the “Import Existing CCS/CCE Eclipse Project” option from the Project
menu in the IDE again. Browse to the root directory of the graphics library
(StellarisWare\grlib). Be sure that “grlib” is selected in the projects list and click
“Finish.”

Step 5: Import Board Examples
1) Select the “Import Existing CCS/CCE Eclipse Project” option from the Project
menu in the IDE.
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2) 2. The “Import” dialog box appears. Browse to the root directory for your chosen
board. The example screen shot below has the EK-LM3S9B90 board as the chosen
board. (StellarisWare\boards\ek-Im3s9b90). Be sure that the examples are selected
in the listed projects and click “Finish.”

¥ Import
Import Projects

Select a directory to search for existing Edipse projects.

{E} Select roof directory: | Ci\Stellaris\are \boards\ek-im 355000

) select archive fie:

Brojects:
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3) All of the projects now show in the Projects Explorer Window.
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Step 6: Building and debugging a project
1) Right click on the hello project and select “Set as Active Project.”

89 C/C++ - Code Composer Studio (Licensed : 29 Days Remaining)

File Edit Vaw Navigats Promct Target Took Winggw  Halp
ot T E- 2, &+ . | Ecice+
= #n outine 5 not availsble,
* I.,-_E: ses_epanded ey
& = aes_set_key
+ 1= bitbang
+ h:_ ey
& I driverib
& 15 eret
+ L-_—,::nr._;hx
B anet_uip
H1F geen_jtag
Bl i
-
Tl nter  Mew '
FIEmL o
e .
# 1= tmer Dipen in Mew Window
= wart,
PO i s hcsie ot
1= i pebuld Index
Tl v Budd ConSguration b
: E"’m' Comeert To... Bl consale 51 ' B [E procie=s 5 ®=-=8
ush
SRS e | eonPraject C-Build [helke] 0 errors, [ marrings, Oinfos
+ I.::-\&:l: :Js;c:ﬂ @lw r 203 Description =
b ebuild Project
& & ub,| [ Copy
H = s
& = Ldl
£ 15 watl X Deiate
Mear
Rename
.'J- R:‘m ¢ >
PR Close Project
Dabug as ¥
Taam ¥
Compane Vith ¥
Restone from Local sestory.. .
Link Fles to Progect...
hdd Flas ko Praject, .
Oipeny Target Confguration
Euild Properdes...
Debug Properties...
Properties

2) Click on the Project pull-down menu and select “Rebuild Active Project.” The build
may take a few moments. As the project builds, messages scroll by in the console
window. When the build is complete, the words “Build complete for project hello”
appear in the console window.

0 CCes
Fle Ede¢

Code Composer Studio (Licensed : 29 Days Remaining)
Help

Crrisgnftsp o (B cces

View  Navgate ERTUTRE Target Toos Window

I~ "G . @ B Actve Propect
3 Rebudd Active Project Arishift 4P -
=mos A
& import Existng CCS/CCE Eckose Project A outine 1§ not avadable,
=0 8 Ivport Lagacy CCSV3.3 Pragect
1= aes_expanded_key
o
: ] c ses_sat ey
@ & bitband
B &5 bleky
@ & orverdd
¥ enet_inp

Ctri+8
A48

g e A
$iiRebuld Al

3 & enet_ptpd
@ i enet_un
#-15 gpo_itag
oC
& & prib
a4 hetlo [Active - DY

ot
@ & ntemupts

Active Buld Configuration
Buid Propect

Busd Worlang Set
Clean...

Bulg Automatically




3) Click on the Target pull-down menu and select “Debug Active Project.” Alternatively,
you can simply click the “Debug Launch” icon on the toolbar.
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4) The Code Composer Studio debugger automatically connects to your evaluation
board, programs the Flash memaory, and runs to the beginning of the main() function.
From here, you can examine and modify memory, program variables and processor
registers, set breakpoints, step, and perform other typical debugging activities. To run

the program, select “Run” from the Target pull-down menu.
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One of the functions of Stellaris LM3S3748 in our Project is the Oscilloscope.
Besides the build in function of source code that it brings, we also need the
microcontroller helps us do the calculation and displaying the Beat per minutes
(BPM).

Here is one example how we add the features of the Stellaris. First, our group figure

the time base that it original has is not sufficient, the maximum time base is only 250
ms, we expect to have a time base at 1s, so it can close to our heart beat per seconds,
which can provide higher resolution of the ECG signal on the LED.

The first step is same, we set the gs_scope.c file as the active project, rebuild, debug
and run it.

Next step is to find the C file that contains function of the timebase.

[P

I:_'—E' EITIgEn

BPE] < scope [actve - Debug) |
£ Binaries
é Includes
= commands.c
= data-acq.c
== Debug
= drivers
= file.c
= images.c
(= menu.c
= menu-controls.c
= gs-scope.c
== renderer.c
[=l- 3= third_party

1= Fatfs

= ush_device.c
(== usb_host.c
== usbdescriptors.c
= utils

L startup_cos.c Choose the menu_control.c and open it.
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e Conclusion:

We have now installed the Code Composer Studio development tools and used them to
build and load an example application on Stellaris Evaluation Board. From here, we can
experiment with the debugger or start creating our own application using the example
projects as a reference. Changing the time base is a simple example that how our group
add features to the Stellaris. To have the BPM display on the LED, we need to implement
our signal processing algorithm and write in C into the Stellaris.



