Part 1. "Hello, world"

In this part, you will build a program executable from files provided to you.
Create a project and build

To start a new project, you’ll need to follow these steps: In Code Composer Studio, select File-
>New->CCS Project, Select the following settings for your project.

Note: Make sure to use your U drive (U:\). Do not use the C drive (C:\) as this will get erased!!

w+ Eclipse Launcher X

Select a directory as workspace

Code Composer Studio uses the workspace directory to store its preferences and development artifacts.

Workspace: ‘ UNCprE238 F2013 w Browse...

[] Use this as the default and do not ask again

» Recent Workspaces




v+ Mew CCS Project

CCS Project —
Create a new CCS Project, E 5
Target: <select or type filter text> w | | Tiva TMACT 23GHEP M v
Connection: | Stellans In-Circuit Debug Interface w Verify...
[ Cortex M [ARM]
Project name: | lab_1|
lUse default location
U\CprE288 F2018\lab_1 Browse...
Compiler versicn: | TIv18.1.2.LT5 w Mare...
b Tool-chain
* Project templates and examples
type filter text Creates an empty project initialized for the
selected device. The project will contain an

p— :
v = E‘npt_r,r Projects empty 'main.c’ source-file.
|55 Empty Project
% Empty Project (with main.c)
[ Empty Assembly-only Project
[% Empty RTSC Project
~ | =] Basic Examples
[& Hello World

Open Rescurce Explorer to browse a wide selection of example projects...

?\ < Back Mext = Cancel

You may use "helloworld" as the project name and then the default initial file is "helloworld.c".
Other project names can be used, but then you need to keep in mind that the initial file name will

not be "helloworld.c".



Click finish to create your project
Right click on your project in the Project Explorer, and select ‘Properties’

Caveat: Pay attention to details when entering information. Actual windows may differ slightly
from the pictures below. Enter information in the correct boxes based on the name of the box.

Go to Build->ARM Compiler->Include Options, and add "C:\ti\TivawWare_C_Series-2.1.2.111"
Note: Do NOT copy/paste, as the version number 2.1.2.111 has most likely been updated.

Instead, navigate through the directory structure to find the correct location. If this is not done
correctly you will get compile errors later.

<+ Properties for lab_1 O X
type filter text Include Options L=l A
Resource
General
~ Build Configuration: | Debug [ Active ] ~ | | Manage Configurations...

~ ARM Compiler
Processor Options

Optimization -
Include Optiens Add dir to #Finclude search path (--include_path, -I) & w5 8 F
ULP Adviser HPROJECT ROOT] [

CativTivaWare_C_Series-2.1.2.111

Predefined Symbels

) S{CG_TOOL_ROOTYinclude [
Advanced Options

ARM Linker
ARM Hex Utility [Disabled]
Debug
Specify a preinclude file (--preinclude) 4]
f?\ -
(,_,' Show advanced settings Apply and Close Cancel




Go to Build->ARM Linker->Basic Options and modify the stack and heap sizes as shown:

«+ Properties for lab_1

type filter text

Resource
General
w Build

~ ARM Compiler
Processor Options
Optimization
Include Options
ULP Advisor
Predefined Symbols
Advanced Cptions

v ARM Linker
Basic Options
File Search Path
Advanced Cptions

ARM Hex Utility [Disabled]
Debug

® Show advanced settings

O X
Basic Options =l T
Configuration: |Debug [ Active ] ~ | | Manage Cenfigurations...
Link infermation (map) listed into <file> (--rmap_file, -m) | % ProjMame}.map | @
Specify output file name (--output_file, -o) | % ProjMame}.out | &
Heap size for C/C++ dynamic memory allocation (--heap_size, -heap) | 1024
Set C system stack size (--stack_size, -stack] | 2048|
Hold watchdog timer during cinit auto-initialization (--cinit_hold_wdt) w

Apply and Close Cancel




Navigate to File Search Path and add "C:\ti\TivaWare_C_Series-
2.1.2.111\driverlib\ccs\Debug\driverlib.lib" and any other differences from the top box.

Note: Do NOT copy/paste, as the version number 2.1.2.111 has most likely been updated.
Instead, navigate through the directory structure to find the correct location. If this is not done
correctly you will get compile errors later.

<+ Properties for lab_1 O *

type filter text File Search Path AEro T
Resource
General

w Build Configuration: | Debug [ Active | ~ | Manage Cenfigurations...

~ ARM Compiler
Processor Options
Optimization
Include Options Include library file or command file as input (--library, -I) LE 2= i
ULP Advisor libc.a
Predefined Symbols
Advanced Options
~ ARM Linker
Basic Options
File Search Path
Advanced Options
ARM Hex Utility [Disabled]
Debug Add <dir> to library search path (--search_path, -i} LE 2R &
${CG_TOOL_ROOTYIib B
S{CG_TOOL_ROOTYinclude [

"CatizNTivaWare_C_Series2.1.2.111\driverlib\ccs\Debughdriverlib.lib

[[]Search libraries in priority order (--priority, -priority)
Reread libraries; resolve backward references (--reread_libs, -x)
[[] Disable automatic RTS selection (-—-disable_auto_rts)

ISy
'\?/' Show advanced settings IAppIy and Closel Cancel

Next, delete the default template file named main.c. Delete it by right-clicking on "main.c" in
the Project Explorer window, then select delete.

Now add files into the project. Simply add the lab files to the project folder and they will appear
in your Project Explorer.

Build the binary image by selecting Build->Build Project or you can build all with the shortcut
ctrl+B. You should see this message at the end: "Build succeeded."

Load the Binary Image on to the Tiva™ TM4C123GH6PM's processor
e Connect the robot with the USB cable

e To load your program, select the "Run" file menu and click "Debug". After the project
builds hit the "resume™ button (F8). The LCD should now say "Hello World."

Check list: Show your TA that you successfully create a project, and run it on the robot.



Part 2. System Sketch

As you are training on the Cybot platform, it is important that you gain an understanding of the
hardware for which you will be deploying your Embedded System application software. In this
lab you will be using the Cybot LCD screen to display information to a user.

For this part of the training lab you will use the following documents to sketch a diagram that
shows how the LCD screen of the Cybot platform connects to the Cybot Microcontroller.

Documents:

a) TM4C123GH6PM Datasheet
b) Cybot Baseboard

¢) Cybot LCD Board

d) LCD Controller Datasheet

1) Your diagram should show the package pin number and datasheet names of the LCD screen,
and how they connect to the Microcontroller pins (giving the pin number and detailed PORT
names used on the Microcontroller).

2) Is the LCD screen we are using connected using a 4-bit, or 8-bit Data Bus (DB) wiring
interface?

Check list: Show your TA your System Sketch, and explain it to them using the
documentation that you referenced.

Part 3. Debugger

Debug mode allows us to execute code and observe changes line by line. It also has useful
features like the Variables, Expressions, and Registers tabs that show you the current state of
different aspects of our code and the microcontroller. It spares us countless hours and print
statements when trying to debug code.

In helloworld.c replace "'lcd_printf"" with "'lcd_puts™. You will be stepping through and
explaining to your TA how "lcd_puts” works. Optional: Can you see the connection between
the software and the Timing Diagram given in the “LCD Controller Datasheet™?

Click the "Run" file menu and then click "Debug". Press F6 to step over each statement until you
reach the "lcd_puts" function. Press F5 to step into this function.

Check list: Explain how to debug to the TA, and how lcd_puts works.



Part 4. Rotating Banner

In this section, you will write a program to show a rotating banner on the LCD screen. Every 300
milliseconds, the text "Microcontrollers are lots of fun!" should move one position to the left.
This banner should repeat indefinitely . Edit your helloworld project, as it provides a good

starting point.

Here are the requirements of the output:

Only the first line of the LCD screen should be used. The LCD screen has 4 lines. The
second line should be blank all the time.

At the beginning, the first letter 'M' appears on the right side of Line 1. The following
characters appear one by one every 0.3 second.

After the 20™ letter appears, new characters appear one by one every 0.3 second and push
the old letters off the LCD screen.

After the last character '!" appears on the right, the message continues shifting to the left.
Every 300 milliseconds the leftmost letter is pushed out until the screen is completely
cleared.

After the screen is cleared for 0.3 second, repeat the whole procedure again. The banner
should repeat forever until the board is turned off.

You need to write your program so that the message can be changed quickly. The TA
will ask you to display a new message during the demo. You should only need to make a
minor change to your program and compile.

There are three functions that have been written for you that will help:

timer_waitMillis(uint32_t millis): Delay the program execution for 'millis' milliseconds.
Icd_init(): Initializes the 10 ports to communicate with the LCD controller; clears the
screen.

Icd_printf(const char *fmt, ...): Clears the screen and displays text. See documentation on
printf (http://www.cplusplus.com/reference/cstdio/printf/ )

Check list: Demo your program to your TA.


http://www.cplusplus.com/reference/clibrary/cstdio/printf/
http://www.cplusplus.com/reference/cstdio/printf/

