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Atmel XMega C Basics
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AVR Studio 6 & GCC
Creating new C Projects using AVR Studio 6 for 

the Epiphany DIY/uTinkerer Board(s)
Step 1: Select Open New Project on the AVR Studio 6 Opening 

Screen or select New>Project from the File Menu  (ctrl+shift+n) 
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AVR Studio 6 & GCC
Step 2: Select GCC Executable Project and enter a name for your 

project and select a directory for your project in the New Project 
Window. Hit OK when ready.  
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AVR Studio 6 & GCC
Step 3: Select ATxmega128A1U in the device selection window 

(Epiphany DIY/uTinkerer uses the ATxmega128A1U). Hit OK. 

4



11-Apr-13  2:50 PM Atmel XMega C Basics

University of Florida, EEL 4744
© Drs. A. Antonio Arroyo & Eric M. Schwartz 3

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

AVR Studio 6 & GCC
Step 4: Add path “..”  Toolchain Directories section. Hit OK. 
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AVR Studio 6 & GCC
Step 5: Add the symbol F_CPU=32000000 to the Toolchain

Symbols section on the Epiphany or F_CPU=2000000 on the 
uTinkerer. Hit OK  
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AVR Studio 6 & GCC
Step 6: Add Compiler Optimization to OS as shown. Hit OK 
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Assembly 
Code 

Sample
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Assembly 
Code 

Sample
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Assembly Code Sample

10



11-Apr-13  2:50 PM Atmel XMega C Basics

University of Florida, EEL 4744
© Drs. A. Antonio Arroyo & Eric M. Schwartz 6

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

Assembly 
Code 

Sample

11

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

Assembly 
Code 

Sample

12



11-Apr-13  2:50 PM Atmel XMega C Basics

University of Florida, EEL 4744
© Drs. A. Antonio Arroyo & Eric M. Schwartz 7

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

Assembly Code Sample
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 Register names used by Atmel are:
PeripheralName_RegisterName
With AVR Studio 6 registers are now called in a 

“parent”.”child” syntax
PeripheralName.RegisterName

 Peripheral Name from doc8067/doc8331
 Register Name from doc8077/doc8385
 Examples:  TCC0_CTRLA, PORTB_OUT, PORTB_DIR

//set bit 0 to ‘1’ in the Data Direction register for I/O port D

PORTD.DIRSET=1;

Register Names
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 Syntax/Hierarchy
 When programming for any Atmel processor the 

required dependency is in <io.h>. This header file 
points to the device specific header containing 
definitions of all the registers, i.e., assignments to 
their respective memory map locations. To access 
the device specific IO header file in Atmel Studio 
first locate the “Solution Explorer” window. Now 
expand the “Dependencies” folder to find a file like 
iox128a1u.h. Note the exact name varies based upon the 
chip in your board. The ‘128’ is the memory size, and could 
be ‘64’ in some cases. The ‘a1’ or ‘a1u’ specifies the series.

Register Names

15

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

 Syntax/Hierarchy
 The easiest method is 

to use the “IO View” 
inside of AVR/ATMEL 
Studio.

Register 
Names
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 Here is the register summary for the USART.
 Can see that serial communication uses 7 regs

 1 for Data USARTC0.DATA
 1 for status USARTC0.STATUS
 3 for control USARTC0.CTRL<A,B,C>
 2 for baud rate USARTC0.BAUDCTRL<A,B>

Register Names
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 Type “xmega usart” into Google

 The first result is a nice 7-page document 
explaining EXACTLY how to set up the serial
USART on the Xmega. The source code for this 
example is easily found on the internet.

Find Examples
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 Important concept: There are two ways to 
write/read a pin. 
 Direct pin access
 Using a peripheral.

 When using direct pin access, use PORTX_IN to 
read and PORTX_OUT to write. Remember to set 
data direction register, PORTX_DIR.

Sample Code
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 Use bit masking to access individual pins
 PORTX_OUT |= 0b00001000; //sets pin 3 high
 PORTX_OUT &= 0b11110111; //sets pin 3 low

 For input, you have to read entire port
 if ((PORTJ_IN & 0b00010000) == 0b00010000)
//evaluates as TRUE is bit 4 of PORTJ is high

Sample Code
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Sample Code
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Sample Code
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 C Tutorial 
http://www.physics.drexel.edu/courses/Comp_Phys
/General/C_basics/

 Most C programs consist of function 
definitions and data structures. Here is a 
simple C program that defines a single 
function, called main.
void main() {

printf("Hello, world!\n");
}

Writing C Programs
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 All functions must have a return type. 
 Since main does not return a value, it uses void, the 

null type, as its return type. 
 Other types include integers (int) and floating point 

numbers (float). 
 This function declaration information must precede 

each function definition.
 Immediately following the function declaration is the 

function's name (in this case, main). 
 Next, in parentheses, are any arguments (or inputs) 

to the function. main has none, but an empty set of 
parentheses is still required.

Writing C Programs

24
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 After the function arguments is an open curly-brace {. 
 This signifies the start of the actual function code. Curly-

braces signify program blocks, or chunks of code.
 Next comes a series of C statements. Statements 

demand that some action be taken.
 Our demonstration program has a single statement, a 

printf (formatted print). 
 This will print the message "Hello, world!" to the LCD/CRT 

display. 
 The \n indicates end-of-line.

Writing C Programs
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 The printf statement ends with a semicolon (;). 
All C statements must be ended by a 
semicolon. Beginning C programmers 
commonly make the error of omitting the 
semicolon that is required at the end of each 
statement.

 The main function is ended by the close curly-
brace {.

Writing C Programs

void main() {
printf("Hello, world!\n");

} 26
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 The following code defines the function square, 
which returns the mathematical square of a 
number.

int square(int n) {
return(n * n);

}
 The function is declared as type int, which will 

return an integer value. Next the function name 
square, followed by its argument list inside (). 
square has one argument, n, an integer.

Writing C Programs

27

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

 When a function has arguments declared, those 
argument variables are valid within the "scope" of 
the function 
 They only have meaning within the function's own code. 

 Other functions may use the same variable names 
independently

 The code for square is contained within the set of 
curly braces. 
 In fact, it consists of a single statement: the return

statement. 
 The return statement exits the function and returns 

the value of the C expression that follows it (in this 
case "n * n").

Writing C Programs

28



11-Apr-13  2:50 PM Atmel XMega C Basics

University of Florida, EEL 4744
© Drs. A. Antonio Arroyo & Eric M. Schwartz 15

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

 Software in a P can have many different styles of 
code and program design. 
 This program model is purely a suggestion, but it has been 

proven to be reliable.

 Simple if statements
if (left_ir >125) /* If the Left IR indicates we are close */

speedr = -100;  /* to an obstacle, turn right  */

 Add #includes and function definitions.

 Inside main, start by initializing all peripherals you will 
use. Only do this once.

 Have a “main loop” that runs forever

 Use functions outside of main for specific requirements

Writing C Programs
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#includes
void function1(int);
main(){

Initialize Ports, PortX_DIR, LCD, Servos, PWM,
A/D, Serial, variables

Requirement #1, #2, etc.
function1();
update LCD;

while(1){
} // while

} // end of main

function1(int args) {
do stuff } // end of function 1

Writing C Programs
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Writing C 
Programs
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Writing C 
Programs
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Writing C Programs
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Writing C 
Programs
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Writing C 
Programs
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Writing C Programs

36



11-Apr-13  2:50 PM Atmel XMega C Basics

University of Florida, EEL 4744
© Drs. A. Antonio Arroyo & Eric M. Schwartz 19

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

Writing C 
Programs
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Writing C Programs
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See
AVR XMega Getting Started, IO 

Ports & USART.pptx
In EEL-4744 Spring 2013 Folder

Slides 14-27
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 Here is the register value summary 
for the USART.

 USARTC0.CTRLA = 0b00100000

 USARTC0.CTRLB = 0b00011100

 USARTC0.CTRLC = 0b00000011

 USARTC0.BAUDCTRLA = 0x8E

 USARTC0.BAUDCTRLB = 0xB8

0 0 1 0 0 0 0 0
0 0 0 1 1 1 0 0
0 0 0 0 0 0 1 1
1 0 0 0 1 1 1 0
1 0 1 1 1 0 0 0

USART
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USART
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See
Motors, Servos, PWM.pptx

In EEL-4744 Spring 2013 Folder
Slides 5,6,11

AVR_ATXMega64A1_ADC_PWM.pptx
ADC Slides 2-13

PWM Slides 16-27 
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Writing C 
Programs
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Writing C 
Programs
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Writing C Programs

45

University of Florida, EEL 4744
© Drs. A. Arroyo & E. Schwartz

Writing C 
Programs
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Writing C Programs
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