/ Quick Start Guide
l TEXAS SPMU355-July 2013

INSTRUMENTS

Tiva™ C Series Development and Evaluation Kits for
Keil™ RealView® MDK

Tiva C Series and Evaluation Kits provide a low-cost way to start designing with Tiva microcontrollers
using Keil's RealView Microcontroller Development Kit (MDK) for ARM® controllers. The boards can
function as either a complete evaluation target or with minor modifications as a debugger interface to any
external Tiva C Series device.

1 Requirements

» PC with a USB interface, running Microsoft Windows® 2000, Windows XP, Windows 7, or Windows 8
operating systems (OSs).

» Tiva C Series Development Kit Software USB flash drive or the downloaded and extracted kit software
(found on www.ti.com/tool/sw-<kit_name>)

» ICDI drivers installed following the instructions in Stellaris® In-Circuit Debug Interface (ICDI) and Virtual
COM Port (SPMU287).

2 Keil RealView MDK

This quick start guide shows how to install the evaluation version of the Keil RealView MDK, and then how
to use it to build and run an example application on your Tiva C Series Evaluation or Development Board.

2.1 Installation

211 Install the RealView MDK Tools

1. Insert the Tiva C Series Development Kit Software USB flash drive and click on the index.html. For kits
that don't include a USB flash drive, go to the evaluation board software webpage (www.ti.com/tool/sw-
<kit_name>).

2. With the Evaluation Kit USB flash drive, click the Keil Logo to download a .zip file containing the
installer. If you prefer or if you are using downloaded software, you can use Windows Explorer to view
the files on the USB flash drive and double-click the MDKxxx.exe file in the Tools\Keil\ directory.

Tiva, TivaWare are trademarks of Texas Instruments.

Stellaris is a registered trademark of Texas Instruments.

Keil, Cortex are trademarks of ARM limited.

RealView, ARM are registered trademarks of ARM limited.

Microsoft Windows is a registered trademark of Microsoft Corporation.
All other trademarks are the property of their respective owners.
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2.1.2 Install the TivaWare™ C Series Software Package

A full set of C-based peripheral drivers is provided, covering all peripherals and functionality of the Tiva C
Series devices. The TivaWare package includes various example applications with project files for all
major tool vendors that support Tiva for C Series, including Keil. To install TivaWare, follow these steps:

1. On the html index of the Development Kit Software USB flash drive, click on the Firmware
Development Package. Depending on your web browser, you have the option to run the TivaWare
installer or save it to your drive.

NOTE: If you are navigating the USB flash drive using Windows Explorer (or a similar application),
go to the Tools/TivaWare directory.

2. Run the TivaWare installer. To manually install TivaWare, the installer is a self-extracting .zip file that is
located in the Tools/TivaWare directory. Use a .zip file extraction utility such as WinZip to manually
extract the contents.

3. To view the TivaWare documentation, navigate to the Tools/TivaWare/docs directory and click the Tiva
Peripheral Driver Library User's Guide PDF.

NOTE: For the most recent version of TivaWare, check the www.ti.com/tiva-c website

2.2 Start the Keil yVision IDE and Load the Hello Project

1. Start the Keil pyVision IDE by double-clicking the icon on your desktop or by selecting it from the
Windows Start Menu. When the IDE loads, it was a blank screen (see Figure 1).

. File Edil\.i’iew Project Flash Debug Peripherals Tools SVCS  Window Help
NS A@| 4 aB|9 | e | RBRR EESERKR B
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Build Output

Figure 1.
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2. From the Project menu, select Open Project... (see Figure 2).

% pVisiond

File Edit View [ Project | Flash Debug Peripherals Tools SVCS  Window  Help
=)

12 o | Mew pVision Project... 3 o
. -, MNew Multi-Project Workspace..,

Open Project...

Project o &

- Save Project in pVisiond format

Close Project

Export »

Manage 4

Select Device for Target...
Remove [tem

<. Options... Alt=F7

Clean target

Build target F7
Rebuild all target files

Batch Build...

Translate... Ctrl+F7
Stop build

1 ChKeilhARM\Examples\Blinky\Blinky.uvproj

2 ChEeilARM\ExamplestMeasureiMeasure, uvproj

3 C\KeilARNM\Examples\Memory\Memory. uvproj

D @ 4 “-P 4 ChKeilARM\Examples\RamFunction\RamFunction.uvpraj

Build Output 5 ChKeilPARMNExamples\SVOSYC uvproj o @
6 ChEeilARM\ExamplesTraffic\Traffic.uvpraj -
7 ChEeiMARMRL\RTX\Examples\Traffic\Traffic. uvpraj
8 C\KeilhARM\Examples\Hello\Hello.uvpraj

9 ChKeilbARMBoards\Keil SV OSYC uvpraoj
10 C:hDriverlib\boards\snowflake_wingspan'snowflake_epi_cs_test\snowflake_epi_cs_test.uvproj

4 I

Open a pVision project

Figure 2.

3. Use the dialog box to navigate to the Hello program in the directory appropriate for your board. From
the location where you installed TivaWare, the Hello project is located in: ti\TivaWare_C_Series-
n.n\examples\boards\{board_name}\hello

NOTE: The Keil tools also installs TivaWare as part of the default installation, but the version may
be older than what is currently available in the development or evaluation kit. You can find
TivaWare in the Keil tree by looking in: C:\KeilARM\Boards\Luminary\{board_name}

Important: For the most recent version of the TivaWare example projects, check www.ti.com/tiva-c for
the latest software updates.
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4. Select the hello.uvproj project file and click Open. The project opens in the IDE (see Figure 3).

| ‘;’; CtivTivaWare C '

| File | Edit View Project Flash Debug Peripherals Tools SWCS Window Help
NSde@| » =@ | ™R R EEE G B e
= | 8] neno EF SR R
Project o readme.bxt

Eﬁ helle k—lello World
E1-£5 Source
i hell A wvery simple " “hello world'' example. It simply displays " “Hello World!'!
on the TUART and is a starting point for more complicated applications.

star
v] uar
Librarie

UARTO, connected to the Virtual Serial Port and running at
115,200, B-H-1, is used to display messages from this application.

Copvright (c) 2012-2013 Texas Instruments Incorporated. Al11 rights reserved
Software License Agreement

Texas Instruments ([(TI) is supplyving this software for use =o0lely and
exclusively on TI's microcontroller products. The software is owned by
TI and/or its suppliers, and is protected under applicable copvright
law=s. You may not combine this software with "viral"™ open-source
software in order to form a larger program.

THI5 SCFTWARE IS PROVIDED "AS5 I5™ AND WITH ALL FAULTS.

RO WARRAWNTIES, WHETHER EXPRESS, IMPLIED OR STATUTCRY, INCLUDING, BUT
ROT LIMITED TC, IMPLIED WARRAWTIES CF MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PFURPOSE APPLY TC THIS5 SOFTWARE. TI SHALL NCOT, UNDER ANY
CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL, OR CCHNSEQUENTIAT
DAMAGES, FOR ANY REASCHN WHATSCOEVER.

Thiz is part of revision 1.0 of the EE-TM4C123GXI. Firmware Package.

Stellaris 1CDT

Figure 3.

5. You can view source files in the project by double-clicking a filename in the Project Workspace pane
on the left. For example, double-click hello.c, and the source file opens in the editor (see Figure 4).
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File Edit Wiew Project Flash Debug Peripherals Tools SYCS  Window Help
NESdd| » @9 | |® W EEE G| e
[S]i & © ] 8] reno BRSNS ]

Project & i readme.bdt
E.ﬁ hello [l . 1 Lfﬁ‘x#x#x#x#x#x#x#x#x#x#x#x#xxxxxxxxxxxxxxxxxxxxxxxxxxxx#xx#x#x#sA
B3 Source 2 A
T hello.c 3 // hello.c - Simple hello world example.
startup_rvmdk, | 8 T T
bt e | 5 J/ Copyright (c) 2012-2013 Texas Instruments Incorporated. 211
3 : 6 [/ Software License Agreement
45 Libraries
[#] driverlib.lib 8 [/ Texas Instruments (TI} is supplyving this software for use sc
Ea Documentation 9 J/ exclusively on TI's microcontroller products. The software i
readme.tut 10 // TI and/or its suppliers, and iz protected under applicable ¢
11 // laws. ¥You may not combine this software with "wiral™ open—-3c
12 // software in order to form a larger program.
T
14 // THIS SOFIWARE IS PROVIDED "AS IS™ AND WITH ALL FAULTS.
15 // HO WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUIL
1 // WOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND F1
17 // b PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. TI SHALL NOT, U
18 // CIRCUMSTANCES, BE LIAELE FOR SPECIAL, INCIDENTAL, OR CONSEQU
19 // DRMAGES, FOR ANY REASON WHATSOEVER.
FH S
21 ff This is part of rewvision 1.0 of the EE-TM4C123GXL Firmware [
T LY
b B L L T T T T T
24
25  #include <stdint.h>
26 #include <stdbool.h>
27 #include "inc/hw memmap.h"
28 #include "inc/hw types.h"
29 #include "driverlib/debug.h"
30 #include "driverlib/fpu.h"
31 #include "driverlib/gpio.h"
32 #include "driverlib/pin map.h"
i = 1 33  #include "driverlib/rom.h"
| 24 #include "driverlib/sysctl.h"™
EIP...|@B...' f3e. |07 § ] |
Translate the currently active file Stellaris ICDI
Figure 4.
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2.3 Build the Hello Project

1. Select Project — Rebuild all target files, or click the Rebuild all button (icon) (see Figure 5).

T

CAtivTivaWare_C_Series-1.0Vexamples\boards\ek-tmdcl23gxhellolhello,
T

.,iFiIe Edit View | Project | Flash Debug Peripherals Tools SWVCS5 Window Help
e ' §| Mew pVision Project...
= '\:"" Mew Multi-Project Workspace...
2 Open Project...
Project

Save Project in pVisiond format

-1 hello

Close Project

EE Source
hello Export

ik Manage
uarts:
E“E Libraries Select Device for Target "hello’...
e Remove File "hello.c
E"%__cri;ﬂ:r 3:‘\ Options for File "hello.c..

Clean target
Build target
Rebuild all target files

Batch Build...
Translate ChtiZTivaWare_C_Series-1.0%examples\boardsiek-tm4cl 23 gxl\hellothello.c
Stop build

V' | 1 GitiNTivaWare_C_Series-1.0%examples\boards\ek-tm4 cl 23gxlhellovhello. uvproj
2 Ch\KeilARNM\Examples\Blinky\Blinky.uvpraoj
3 Ch\KeilhARNM\Examples\MeasureiMeasure. uvpraj
4 ChKeilARM\Examples\MemoryMemory. uvproj
5 ChKeilARM\Examples\RamFundion\RamFunction.uvpraj
6 ChEeilbARM\Examples\SVOSVC uvproj
7 Ch\KeilARN\ExamplesTraffic\Traffic.uvproj
8 ChKeilARMNRL\RTXExamples\Traffic\Traffic. uvpraj
9 ChKeilARKNExamples\HellotHello.uvpraoj
10 &hKeilARM\Boards\KeilSWOSVC uvpraj

Alt=F7

Ctrl+F7

-

-

for use sc
software i
bplicable ¢
B1l™ open—sc

PLTS.

PRY, INCLUL
LITY AND F1
HAl.I. WOT, T
OFR CONSEQU

Firmware [

B R R R R AR

'l n I
|——| : ] =iy #include "driwverlib/sysctl.h"™
1|

Ee..[@s..| (3r.[0,. i |

Rebuild all target files

Figure 5.

Stellaris ICDI

All of the source files are compiled and linked. The activity can be seen in the Build window at the
bottom of the pVision IDE. The process completes with an application named hello.axf built with no

errors and no warnings (see Figure 6).
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Build Cutput

Rebuild target 'hello®

comnpiling hello.c...

assenbling startup rvmdk.5...

compiling uwartstdio.c...

linking...

Program Size: Code=1836 RO-data=188 BW-data=8 ZI-data=5l1l2

After Build - User command #1: fromelf --bin —--output .\rvmdk‘hello.bin .\‘rvmdkihello.axf
" . \rvmdk\hello.axf™ - 0 Errors, 0 Warning(s).

4

stellaris ICDI

Figure 6.

2.4 Load the Hello Program into the Flash Memory

You can debug with either the on-board ICDI or you can use the Keil ULINK debug probe.
1. Select Download from the Flash menu, or click the Download button (icon) (see Figure 7).

| & catTivaware C :
File Edit View Project Debug Peripherals Tools SVCS  Window Help
ir LoD P P purrey ey = i
NE | ﬁ| . | ¥3 Download | B | E [ ‘.rj{-_\| 3 PF2
: T Erase B s G
AN 53 KX
Project

=221 helle
E1-55 Source

hello.c — Simple hello world example.

Copyright (c) 2012-2013 Texas Instruments Incorporated. All

H = - Software License Agreement
B3 Libraries

driverlib.lib

Texas Instruments (TI) is supplying this software for use sc
exclusively on TI's microcontroller products. The software i
TI and/or its suppliers, and is protected under applicable ¢
laws. You may not combine this software with "viral"™ open-sc
software in order to form a larger program.

D W m =] o W R

5
SN

THIS SOFITWARE IS5 PROVIDED "AS5 I5" AND WITH ALL FAULTS.

HO WARRANTIES, WHETHER EXPRES5, IMPLIED OR STATUTORY, INCLUL
HOT LIMITED TO, IMPLIED WARRANTIES OF MERCHANTABILITY AND F1
4 PARTICULAR PURPOSE APPLY TO THIS SOFTWARE. TI SHALL WOT, T
CIRCUMSTANCES, BE LIABLE FOR SPECIAL, INCIDENTAL, OR CONSEQU
DAMAGES, FOR ANY REASON WHATSOEVER.

This is part of revision 1.0 of the EK-TM4C123GXL. Firmware [

@6, {3r.|0,T.

Euild Qutput

Rebuild target 'hello'

compiling hello.c...

asgembling startup rvmdk.S...

compiling uartstdio.c...

linking...

Program Size: Code=1836 RO-data=188 RW-data=8 ZI-data=512

After Build - User command #1: fromelf --bin --output .\rvmdkihello.bin .\rvmdk\hello.
" A\rvmdk\hello.axf" - 0 Errors, 0 Warning(s).

4

Download code to flash memory Stellaris ICDI

Figure 7.
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The process takes a few seconds. A progress bar will show at the bottom of the IDE window as the
device is programmed. When it is finished, the Build window will show that the device was erased,
programmed, and verified OK.

The Hello application is now programmed into the flash memory of the Stellaris microcontroller on the
Evaluation Board.

2.5 Debug and Run the Hello Program
1. Select Start/Stop Debug Session from the Debug menu or click the Debug button (icon) (see Figure 8).

=
CMiTivaWare_C Series-L0\examp

File Edit View Project Flash Peripherals Tools SVICS  Window Help
=" §| : L‘ﬂ,| @} start/Stop Debug Session Clrl+F5
2 & 3 $3 | hello| 3 Reset cPu
Project a @ — e
13 hello © stop
£5 Source ) Step -
£] hello.c
startup_rvmdk. {}* Step Over F10
¥] vartstdio.c {} step Out Ctri+F11
E-£3 Libraries {} Runto Cursor Line Ctrl+F10
[ driveribib ¥ Show Mext Statement
E-£5 Documentation

_3’.5::|@PF2 Elﬂﬁa @ﬁl

- X

o R AR AR AR A AR A AR A AR AR AR A AR AR R R AR AR AR RS

m

Fld example. ‘

Lo
Pxzas Instruments Incorporated. All rights resers
Ic

supplying this software for use solely and
Fontroller products. The software i= owned by

Figure 8.

The IDE switches to debugging mode. The processor registers show in a window on the left, the
debugger command window is visible at the bottom, and the main window shows the source code
being debugged. The debugger automatically stops at main (see Figure 9).
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File Edit View Project Flash Debug Peripherals Tools SWCS

NSE@| » @l o EREER| E

o lwren s [OREEEIA-O)z-8-3- 8- -
Registers o Disassembly

| Value I; Ox000006AC 4770 BX 1r
Ox000006AE 0000 MCWVS o, ro
ROM FPULazyStackingEnable () :

(eD0O0006L T

7/
// Set the clocking to run directly from the crystal.
7/

1:5{13000006]30 FO4F7480 MOV r4, ¥0x1000000

7 [o] readmetdt £ startup_rvmdkS

18% int

"R10 106 main(void)

"R11 107 H{

‘R12 108 f/wolatile uint32 t ui32Loop;

“R13(5P) 109 -
110 Fi
=[EE // Enable lazy stacking for interrupt handlers. This allows f£1|
112 // instructions to be used within interrupt handlers, but at t.'n|_|
113 /f extra stack usage.
114 IF

[>[>- e ROM FPULazyStackingEnable () :

Thread 116

Beroject | Bregisters [ < |

Command 1 Call Stack = Locals
Connecting: Mode=JTAG, Speed=1000000HzLoad "C:Y\\til\l =

Marme Location/Value
@ main | 000000680

b

>
BSS5TIGN BreakDisable BreakEnable BreakKill BreakList | éﬁ[all Stack + Locals | [E] Memory 1 |
Stellaris ICD1 t: 0.00000000 sec 115 ¢l

Figure 9.

From here, you can:

* Examine and modify memory.

* Program variables and processor registers.
» Set breakpoints.

* Single step through a program.

< Perform other typical debugging activities.
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2. To run the program, select Run from the Debug menu, or click the Run button (icon) (see Figure 10).

(=
CatizTivaWare_C_Senes-1.0\examples\boards\ek-tmdcl23gxlhello’

File Edit View Project Flash [ Debug | Peripherals Tools SVCS Window Help

1S Ha| s # | @] startstop Debug Session cn-Fs | | @ er [ & & || ® & &|
Ros‘?'i::?' | ¥ 0 (P 13| R Resetcru - @ W] -
Registers Run = a @
Reqister ‘ Value & stop 1z =
= i r0, 0 =
= Core ’ 3
[=TH] cD00D0ELT il} SEED Fi11 \ckingEnable():
R1 Tl (' Step Over F10
R2 (00000000 Al
R3 00000621 {3 Ste Gt S cking to run directly from the crystal.
R4 0000078 {1 Runto Cursor Line Ctrl=F10
R5 (P 52 Show Next Statement r'_i.fm_alcrlc_log?c_l -
RE (00000000 3
R7 (00000000 Breakpoints... Ctrl=B |
R8 00000000 @ Insert/Remove Breakpoint Fa HEUpL IS SAGES
RS (00000000 T S L i -

Figure 10.

The application runs and the text Hello World! displays on the PC via the UART or on the display of
the evaluation board.

2.6 Build and Run Additional Example Programs

There are several additional example project folders under the folder: ti\TivaWare_C_Series-
n.n\examples\boards\{board_name}.

These additional example programs are discussed in the TivaWare Peripheral Driver Library User's Guide
(found on the Tiva C Series Development Kit Software USB flash drive). You can open, build, and run any
of these programs in the same way by referring to Section 2.3 and opening a different project, as long as
it fits within the 32-KB code limit of the evaluation tools. All projects larger than 32-KB have binaries that
can be downloaded with the LMFLASH utility.

3 Create a New Project

Once you have gone through the TivaWare example applications, you may want to create your own
project to start development. While you can always start with an existing, simple project, sometimes you
may want to create a new project.

To create a new project, perform the following steps:
1. In the Project menu, select Project — New uVision Project... (see Figure 11).

4 wVisiond E=ET)

File Edit View [Project | Flash Debug Peripherals Tools SVCS  Window  Help

= §| Mew pVision Project... L # | & | |
y i Mew Multi-Project Workspace..,
. . Open Project...
Project

Save Project in pVisiond format
Close Praoject

2. The Create New Project dialog box appears (see Figure 12). Create the project within the TivaWare
tree by either saving it in the existing ti\TivaWare_C_Series-n.n\examples\boards directory, or creating
a new item in the boards directory that corresponds to your specific board or development.

3. If you create a new item, create a new directory called my_board in ti\TivaWare_C_Series-
n.n\examples\boards, and create a new project called my_project.

Figure 11.
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The TivaWare tree now looks like: C:\ti\TivaWare_C_Series-
n.n\examples\boards\my_board\my_project (see Figure 12).

."a . | Lo« to» TwvaWare_C_Series-1.0 » examples » boards » my_board - || Search my board e |
e N Y — __________  —— ____ —_—

Organize * Mew folder

o Favorites Date modified Type

B Desktop
4 Downloads

Mo items match your search.

L E
=il Recent Places

- Libraries
@ Documents

J" Music
[/ Pictures
gﬂ Subversion

E Videos

18 Computer
&, 0SDisk (C:)

“! MNetwork

File name: | (Ll i 2ms

Save as type: ’P:ojec‘s Files (*.uvproj)

= Hide Folders

Figure 12.
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4. Once the project file (.uvproj) is saved, a dialog window appears asking you to select the device that
you are using (see Figure 13). Select the appropriate device under the Texas Instruments list.

Important: The device selection is used primarily to configure the memory sizes (linker). If your device
is not on this list, select a similar device.

Select Device for Target Ta E_ﬁ'

..ﬂ-

CPU ]

Vendor:  Texas Instruments
Device:

Toolzet:

Data base Description:

----- £1 TMAC1Z30CIFM .« -
----- £3 TMAC1230D5PM
----- £3 TMAC123DEEPM
----- £3 TMAC1230HEPM
----- £1 TMAC1231C3PM
----- £3 TMAC1231D5PM
----- £1 TMAC1231D5PZ
----- £1 TMAC1231E6PM
----- £3 TMAC1231E6PZ
----- €3 TWMAC123THBPGE ||
----- £3 TMAC1231HEPM
----- £ TMAC1231HEPZ
----- £1 TMAC1232C3PM il

4 | mo | 3 ] b

ok |  Cancel j Help

Figure 13.

5. The tool asks whether you want to add startup code to the project (see Figure 14). You can click Yes
or No, but just know that you do need to have startup code whether it is provided by Keil or you get it
elsewhere. For this example, we will add the startup code provided by the tool.

pVision | J

Ijo) Copy 'startup_TM4C123.s' to Project Folder and Add File to Project ?

Yes No

Figure 14.
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Create a New Project

The empty project appears as shown in Figure 15.

CAtihTivaWare_C_Series-1.0\examples\boards\my_board\my_project.uvprgj - p
File Edit View Project Flash Debug Peripherals Tools SVCS Wi
7] =
& A3 A9 o @ o =
] ¥3 | Target1 EFIN RN
Project 7 8
=2 Targetl
-5 Source Group 1
o[ #] startup_TM4C123.5
Figure 15.

The startup code adds the vector table for you, so you need to create a C file with a main function.
6. Create a new file (from File — New...) and add a simple main function with a while(1) loop.

7. Save the new file as a *.c file in your project directory.

8. Right-click the Source Group 1 folder and select Add Files to Group 'Source Group 1' (see Figure 16).

When the dialog box pops up to find the file, browse to your project directory and select main.c.

CAti\TivaWare_C_Series-1.0\ ples\boards\nmy_t {\my_project.uvproj - pVisio

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help
EH e B9 | | | == | &
(Rl | $3| Target1 EEIF .=

Project LG [ main.c

B3 Target1 | int
a startup AN Options for Group ‘Source Group 1., Alt+F7

Add Mew Item to Group 'Source Group 1'..
Add Existing Files to Group 'Source Group 1.,
Add Group...

Remaove Group ‘Source Group 1° and its Files

Manage Components...
Open File

Open List File

Open Map File

Figure 16.

This process gives you the most basic project that will run on a Tiva microcontroller. The next steps
include configuring your project for your specific board, adding the hooks for TivaWare, and setting up the

debug and flash programming environment.
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3.1 Configure Your Hardware

To set up the project for your specific board:

Go to Project — Options for Target 'Target 1.' The Options for Target 'Target 1' dialog box appears
(see Figure 17).

kA Options for Target ‘Target 1' [ & |
Device Target ]Output1 IJsting] ser ] CfCH] Asm I Linker I Debug ] Utilities]
Texas Instruments TMAC123GHEPZ
Code Generation
¥ial (MHz). [16.0
Dperating system: INone LI [~ Use Cross-Module Optimization
System-Viewer File { Sfrl: [ Use MicroLIB ™ Big Endian
[SFONTITMACI23\TMACT23GHEPZ SFR J Flosting Point Hardware: | Use FPU =]
Read/Only Memory fAreas Read/Write Memory Areas
default  off-chip Start Size Startup | | default  off-chip Start Size Malnit
r  romi: | | - r RAMI: | | &
r  Rom | ] s r  RAMZ: | | r
r  RoM3: | | ® ™ Raw3: | | ~
on-chip on-chip
7 1Rom: B0 |x40000 & #  IRaM: |B20000000  ((x8000 [
' IRoM2: | j « I IRAMZ: | j O
QK Cancel I Defaults | Help

Figure 17.

Here you must set up the Xtal frequency for your specific board. This step is important because the value
of the Xtal field is used to calculate flash programming timing later on. Also check the ROM/RAM sizes to
make sure that it corresponds to the device you have.
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3.2 Set up Debug

1. In the same project options dialog shown in Figure 17, select the Debug tab (see Figure 18).
The default configuration for a new project is to use the simulator, which is not going to allow you to

debug real hardware.

2. Choose the Use radio button on the right side with the ULINK Cortex™ Debugger next to it (this
selection is the default in the drop-down box).

3. If you are using a Tiva C Series evaluation or development board as your ICDI, choose the Stellaris
ICDI option from the drop-down box (see Figure 18).

kA Options for Target ‘Target 1'

x|

Device I Target ] Output 1 Listing ]

" Use Simulator
[ Limit Speed to Real-Time

¥ Load Application at Startup
Initialization File:

User ] CfCH] Asm I Linker Debug lUtiIities]

Settings || ™ Use: ]Stellaris Icol

¥ Load Application at Startup
Initialization File:

™ Fun to maing)

L] Settings

[ Run to main{)

J

Restore Debug Session Settings

) |

-Restore Debug Session Settings

v Breakpoints ¥ Toolbox v Breakpoints ¥ Toolbox

¥ Watch Windows & Peformance Analyzer W Watch Windows

¥ Memory Display W Memory Display
CPU DLL: Parameter: Driver DLL: Parameter:
SARMCM3.DLL |-MPU ]SAHMCMB.DLL -MPU
Dialog DLL: Parameter: Dialog DILL: Parameter:
DCM.DLL -pCM4 | [TcmDLL [pCl4

QK I Cancel I Defaults | Help
Figure 18.
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3.3 Set up Flash Programming

Just as you did in Section 3.2, select the appropriate debug interface for flash programming.

Browse to the Utilities tab of the project options and select the Stellaris ICDI option from the drop-down
box (see Figure 19).

ﬂ Options for Target Target ' L x]

Device ] Target] Outputi IJsting] IJser ] CfCH] Asm ] Linker I Debug  Utilties ]

Corfigure Flash Menu Command

i |Use Target Driver for Flash Programming [ Use Debug Driver
v] Settings ¥ Update Target before Debugging

it File: J Ed.. ]

(" Use Edtemal Tool for Fash Programming

Command :J 4]

ﬁrgumerrts:|
iR

QK | Cancel Defaults Help

Figure 19.

With these settings complete, you can download and debug your simple application.

3.4 Add TivaWare Hooks

The easiest way to see how to configure your project to use the TivaWare drivers and utilities is to look at
the examples. The basic things you will need to do are:

1. Add the driverlib.lib file to your project. This gives the application the entire driver source at
compile/link time. To use any of the functions, you must include the appropriate header files.

(a) Right-click the Source Group 1 folder.
(b) Select Add Existing Files to Group 'Source Group 1.'
(c) Browse to ti\TivaWare_C_Series-n.n\driverlib\rvmdk and select the driverlib.lib file.

NOTE: You must tell the file browser to look for *.lib file types, so change the Files of type drop-
down from C Source file (*.c) to Library file (*.lib) or All files.

2. In your project options, select the C/C++ tab (see Figure 20). Here you need to tell the project that you
are using the ARM compiler, so define rvmdk. This definition is used in TivaWare to compile the Keil
specific sections correctly. Define the part you are using as well as add the top-level TivaWare
directory to your include path.
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Device ! Targetl Outputi IJstingI User GC/Ces |A5m I Linker l Debug I Utilitiesl
- Preprocessor Symbols
Diefine: inrmdk PART_TMA4C1Z3GHEPM TARGET_IS_BLIZZARD_RB1
Undefine: l
— Language / Code Generation
[~ Strict ANSIC ok
Optimization: [Level 0 (O0) _+| I™ Enum Container always int [wnspectied> ~]
™ Optimize for Time [ Plain Charis Signed [T Thurb Mode
[~ Split Load and Store Muttiple ™ ReadOnly Posttion Independent ™ No Auto Includes
¥ One ELF Section per Function ™ Read-Write Posttion Independent
Include | 5
Paths ! _l
Misc
Controls i—cﬂ'&
Compiler  |-c —cpu Cortex-M4 fp g 00 —apcs=interwork —split_sections -5 4.\ 99 >
control |- C:\KeilhARMARVITNING
string -
ok | Cancedl | Defauts | Help

Figure 20.

3. In the linker section, you must add —entry Reset_Handler to the Miscellaneous controls box (see
Figure 21). If your startup code changes, adjust this accordingly.

NOTE: The default linker configuration is to use an automatically generated linker/scatter file. If you
want to use your own scatter file, uncheck Use Memory Layout from Target Dialog and point
the tool to a scatter file.
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Device ] Target] Outputi IJsting] ser ] CfCH] Asm Linker ]Debug ] Utilities1

W Use Memory Layout from Target Dialog

™ Make RW Sections Position Independent R/0 Base: j;:xCC:i.CC:C
[~ Make RO Sections Posttion Independent

[ Dont Search Standand Libraries

[+ Report might fail' Conditions as Emors

R/W Base ]az::::c::

disable Wamings: ]

Sca’,f:t“e; _J Edit...

Misc |ty Reset_Handler r
controls U
Linker |—cpu Cotex-M4fp “o -
control  {-strict —scatter "my_project sct”
string i

QK | Cancel Defaults Help

Figure 21.

These steps get the basic TivaWare hooks into your project. The best way to make sure that you have
done everything correctly is to review some of the examples that we provide in the TivaWare package.

4 Conclusion
You have now installed the Keil RealView Microcontroller Development Kit and used it to build, load, and
run a demonstration application on your Tiva Evaluation Board. You have also learned how to create a
new project. From here, you can experiment with the debugger or create your own application or use the
Hello program as an example.

5 References
The following references are included on the Tiva C Series Development Kit Software USB flash drive and
are also available for download at www.ti.com/tiva-c:
» Tiva C Series Evaluation Kit User's Manual.
» TivaWare for C Series Software, Order Number SW-TM4C (http://www.ti.com/tool/sw-tm4c)
» TivaWare Peripheral Driver Library User's Guide, Order Number SW-DRL-UG (literature SPMU298).
» In addition, the following website may be useful: RealView MDK website at

http://www.keil.com/arm/rvmdkkit.asp
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