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AVR Studio User Guide

1.1 Introduction Welcome to AVR" Studio from Atmel Corporation. AVR Studio is a Development Tool
for the AVR family of microcontrollers. This manual describes the how to install and use
AVR Studio.

AVR Studio enables the user to fully control execution of programs on the AVR In-Cir-
cuit Emulator. AVR Studio supports source level execution of Assembly programs
assembled with the Atmel Corporation’s AVR Assembler and C programs compiled with
IAR Systems’ ICCA90 C Compiler for the AVR microcontrollers.

AVR Studio runs under Microsoft® Windows® 95 and Microsoft Windows NT®.

1.2 Installing AVR In order to install AVR Studio under Windows 95 and Windows NT 4.0:
Studio 1. Insert the diskette labeled “AVR Studio Diskette” 1 in drive A:

2. Press the “Start” button on the Taskbar and select “Run”

3. Enter “A:SETUP” in the Open field and press the OK button

4. Follow the instructions in the Setup program

In order to install AVR Studio under Windows NT 3.51:

1. |Insert the diskette labeled “AVR Studio Diskette 1” in drive A:

2. Select “Run” from the “Eile” menu

3. Enter “A:SETUP” in the Command Line field and press the “OK” button
4. Follow the instructions in the Setup program

Installing AVR Studio from WEB

1. Connect to www.atmel.com and locate ASTUDIO.EXE
in the AVR Software section

Download ASTUDIO.EXE to a temporary directory

Run ASTUDIO.EXE from your local disk. This will extract the setup program
Run SETURPEXE

Follow the instructions in the Setup program

Once AVR Studio has been installed, it can be started by double clicking the AVR Studio
icon. If an emulator is the desired execution target, remember to connect and power on
the AVR In-Circuit Emulator before starting AVR Studio.
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1.3 Description This section gives a brief description of the main features of AVR Studio. In order to
execute a program using AVR Studio, it must first be compiled with IAR Systems’ C
Compiler or assembled with Atmel's AVR Assembler to generate an object file which
can be read by AVR Studio.

An example of what AVR Studio may look like during execution of a program is shown
below. In addition to the Source window, AVR Studio defines a number of other win-
dows which can be used for inspecting the different resources on the microcontroller.
The key window in AVR Studio is the Source window. When an object file is opened, the
Source window is automatically created. The Source window displays the code currently
being executed on the execution target, and the text marker is always placed on the
next statement to be executed.

By default, it is assumed that execution is done on source level, so if source information
exists, the program will start up in source level mode. In addition to source level execu-
tion of both C and Assembly programs, AVR Studio can also view and execute pro-
grams on a disassembly level. The user can toggle between source and disassembly
mode when execution of the program is stopped.

All necessary execution commands are available in AVR Studio, both on source level
and on disassembly level. The user can execute the program, single step through the
code either by tracing into or stepping over functions, step out of functions, place the
cursor on a statement and execute until that statement is reached, stop the execution,
and reset the execution target. In addition, the user can have an unlimited number of
code breakpoints, and every breakpoint can be defined as enabled or disabled. The
breakpoints are remembered between sessions.

The Source window gives information about the control flow of the program. In addition,
AVR Studio offers a number of other windows which enables the user to have full control
of the status of every element in the execution target. The available windows are:

m Watch window: Displays the values of defined symbols. In the Watch window, the user
can watch the values of variables in a C program.

m Register window: Displays the contents of the register file. The registers can be
modified when the execution is stopped.

» Memory windows: Displays the contents of the Program Memory, Data Memory or /O
Memory. The memories can be viewed as hexadecimal values or as ASCII
characters. The memory contents can be modified when the execution is stopped.

m Message window: Displays messages with timestamps from AVR Studio to the user.

m Processor window: Displays vital information about the execution target, including
Program Counter, Stack Pointer, Status Register, Cycle Counter, X&Y&Z pointer,
RampD register and Eind register. These parameters can be modified when the
execution is stopped.

The first time an object file is being executed, the user needs to set up the windows

which are convenient for observing the execution of the program, thereby tailoring the

information on the screen to the specific project. The next time that object file is loaded,
the setup is automatically reconstructed
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The different windows will be described more carefully in the next chapter.
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AVR Studio
Windows

Source window

The Source window is the main window in an AVR Studio session. It is created when an
object file is opened, and is present throughout the session. If the Source window is
closed, the session is terminated.

The Source window displays the code which is being executed. An example of a Source
window is given below.

The next instruction to be executed is always marked by AVR Studio. If the marker is
moved by the user, this next statement can still be identified since the previously
marked text becomes blue.

A breakpoint is identified in the Source window as a dot to the left of the statement
where the breakpoint is set.

If the cursor is placed on a statement and a Run to Cursor command is issued, the pro-
gram will execute until it reaches the instruction where the cursor is placed. Breakpoints
are set in a similar way: the cursor is placed on a statement, and a Toggle Breakpoint
command is issued. If a breakpoint was already set on the statement, the breakpoint will
be removed. If no breakpoint was set on the statement, a breakpoint is inserted.

An object file can consist of several modules. Only one module is displayed at a time,
but the user can change to the other modules by selecting the module of interest in the
selection box on the top left of the Source window. This is a useful feature for viewing
and setting breakpoints in other modules than the one currently active.

If the button to the right of the module selection box is pressed, the Source window
switches between source level and disassembly level execution. When AVR Studio is in
disassembly mode, all operations, such as Single stepping, is done on disassembly

AIMEL




AVR Studio User Guide

1-4

level. In some cases, no source level information is available, for instance if an Intel-Hex
file is selected as the object file. When no source level information is available, execu-
tion will be done on disassembly level..

des des M= E3
Ides j &I

i, 1s, 13, &, 10, 3, <7, 4, 12, 5, &, 11, 0, 14, <«
7, 11, 4, 1, 9, 1z, 14, z, 0, &, 10, 13, 15, 3, £
z, 1, 14, 7, 4, 10, &, 13, 185, 12, 9, 0O, 3, 5, ¢

byte rots[16] = {1,1,2,2,2,2,2,2,1,2,2,2,2,2,2,1};
byte mask[8] = {128,64,32,16,8,4,2,1};
byte kn=[16] [8]:

vold memcpy (byte *dest, byte *=sro, int n)

while [n-—-)
*dest++ = Farc++:

0id des{byte *plaintext, hyte *kev, hyte *ciphertext, int.

int ii,i,3,k;
byte a[8], b[8], x[8], vI[8]:

mewcpy (a,plaintext, 8):
transpose(a, initial tr, 5);/% initial transposition
memcpy (¥,key, 8);:
transpose (¥, key trl, 7);
for (i=0;i<16:i++) |
for (k=1:k<=rots[i] :k++]
. rotate (v
wemcpy (kns[i]l, v, 81
transpose (kns[i], key trZ, 6):

A% miw up key and reduce to f

i

-

« | 2

The Source window supports the Windows Clipboard. The user can select parts of (or
all) the contents in the Source window and then copy it to the Windows Clipboard by
selecting Copy from the Edit menu.

The Toggle breakpoint, Run to Cursor and the Copy functions are also available by
pressing the right mouse button in the Source window. When the right mouse button is
pressed, a menu appears on the screen:

des des M= 3

I des

= &

ali]

= bli+4];

fikns[ii], &, x):
for (3=0;3<4; J++)
ali+4] = b[31"x[3]:
i
transpose (a, swap, 8);
transpose (a, final tr, &)
memcpy (ciphertext, a, 8)

i

void transpose (byte *data,
{

/* compute x=f(r[i-1],

/% swap left and right
; /% final transposition

byte *t, int n)

-

byte ®x[8], *xx, tmpl, tmp2, top3:

int i, m, k:

memcpy (X, datlz Copy CHie | J
m = 0; =

for (i=0;i<n; i+

{

twmpl = 0;
X¥ = &t[m]:

Toggle Breakpaint F9 |

for (k=0; k<8; k++)
{
tmp2 = Fxx4+; -

4 A
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1.4.2 Watch window The Watch window can display the types and values of symbols like for instance vari-
ables in a C program. Since the AVR Assembler does not generate any symbol informa-
tion, this window can only be used in a meaningful way when executing C programs. An
example of a Watch window is given below.

IE8 Watches [_ O]
WwWatch Tupe Walue -
deshdeshi int Out of scope
deshtranzpogehm int Q000
dez'\tranzpozetk ift Q00&
dez'transpoze’s unzigned char [8] l<iLEA
deshtranzpozehs[2] unzigned char Owed
deshtranzposeitmpl unzigned char (=f0 '3
deztranzpozettmp? unzigned char i
desz\trahzpozettmp3 unzigned char w02 1 -
1 | vl

The Watch window has three fields. The first field is the name of the symbol which is
being watched. The next is the type of the symbol, and the third is the value of the sym-
bol. By default, the Watch window is empty, i.e. all the symbols the user would like to
watch have to be added to the Watch window. Once a symbol has been added, it is
remembered also in subsequent executions of the programs. The added watches are
also remembered if the Watch window is closed.

There are commands for adding watches, deleting watches and deleting all watches. A
watch is added by giving an Add Watch command from the Watch menu or from the
Debug toolbar. A watch can also be added by pressing the INS key if the Watch window
is the active window. When an Add Watch command is issued, the user must enter the
name of the symbol. The user can enter a symbol name with or without scope informa-
tion.

AVR Studio will first search for the symbol as if it contains scope information. If no such
symbol is found, AVR Studio appends the symbol name to the current scope, and
searches for this new symbol. If no such symbol is found, the symbol is unbound, “??7?”
appears in the type field, and the value field remains empty. If the symbol name is
found, the symbol is bound, the symbol with scope information is displayed in the watch
field, and the type and value fields are filled out. Every time execution stops, AVR Studio
tries to bind unbound symbols using the current scope.

It is not possible to have floating symbols. Once a symbol is bound, it remains bound.
The watches are remembered between sessions. Whether or not the symbol has been
bound is a part of this information. If the program enters a scope where a bound symbol
is not visible, the value field changes to “Out of scope”.

In order to delete a watch, the symbol name must first be clicked on using the left mouse
button. When a symbol has been marked this way, AVR Studio accepts the Delete
Watch command from the Watch menu. If the Watch window is the currently active win-
dow, the marked symbol can also be deleted by pressing the DEL key.

The Watch window can be used for watching C arrays and structs as well as simple vari-
ables. The syntax is the same as in C (use braces (“[* and “]") for arrays and dot (“.”) for
structs). When watching arrays, variables can be used for dynamically indexing the
arrays. It is for example possible to watch “my_array[i]” if i is an integer in the same
scope as the array “my_array”.

There can only be one Watch window active at a time. The watched symbols (with
scope information) are remembered between sessions. The Watch window can also be
toggled on and off, and the watches are also remembered if the Watch window is tog-
gled off.
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1.4.3

1.4.4

145

Register window

Message window

Memory window

The Register window displays the contents of the 32 registers in the AVR register file.
An example of the Register window is given below.

Regizters =]
E0 = 0=00 R8 = 0=CD Rle = 0xZ22? R24 = 0=CD
El = 0=CD F% = 0=xCD E17 = 0xlt R25 = 0=xCD
E2 = 0=CD R10 = 0=CD E18 = 0=xCD R26 = 0=CD
E3 = 0=CD Fl1l1 = 0=xCD E19 = 0=xCD R27 = 0=xCD
E4 = 0=CD F1Z2 = 0=CD E20 = 0xFF R28 = 0xZ0
Rt = 0=CD El13 = 0=CD RE21 = 0xFF R29 = 0xl1%
REe = 0=CD Fl4 = 0=CD E22 = 0=xCD R30 = 0OxB84
E? = 0=CD F15% = 0=CD E23 = 0=xCD R31 = 0=x00

When the Register window is resized, the contents is reorganized in order to best fit the
shape of the window.

The values in the Register window can be changed when the execution is stopped. In
order to change the contents of a register, first make sure the execution is stopped.
Then place the cursor on the register to change, and double-click the left mouse-button.
The register can then be changed. Type in the new contents in hexadecimal form.
Finally, press the Enter key to confirm or the ESC key to cancel the change. Only one
Register window can be active at a time.

The Message window displays messages with timestamps from AVR Studio to the user.
When a Reset command is issued, the contents of the Message window is cleared. An
example of a Message window is given below.

T8 Messages M=l 3
29.5ep.1998, 14:44:41 : Target Reset [User action) AI

29.5ep. 15998, 14:44:44 ;. Target step-over
29.5ep 1993, 14:44:45: Target step-ower
29.5ep 1993, 14:44:45: Target step-over
29.5ep. 15998, 14:44:46 ;. Target step-over

[

The contents in the Message window is remembered also when the Message window is
toggled off and then on again. Only one Message window can be active at a time.

The Memory window enables the user to inspect and modify the contents of the various
memories present in the execution target. The same window is used to view all memory
types. The Memory window can be used to view Data memory, Program memory and
1/0O memory.

The user can have several concurrent Memory windows. An example of a Memory win-
dow is shown below.

Memol_v:1 =13
IF‘rogram Memany j lE I?EI 0000000

iddress | Dara | A5CII representation |i’
aoooog 94 0OC 00 30 00 00 o0 00 00 00 00 00 00 OO0 o0 0o - o

ooooog 00 00 00 00 94 OC 26 60 94 OC 25 D7 00 00 0O 0O - & " G ow

ooopoLo 00 00 00 00 OO OO OO 00 24 OC 27 3F 00 00 0O 00 - vtz

oonoLa 00 0o 00 00 00 00 00 00 94 OC 23 7B 00 00 00 00 “ # 1

oooozo 94 0OC 27 30 00 00 00 00 00 00 00 00 00 00 00 0o - to

ooo0zs 00 0o 00 00 00 00 o0 00 00 00 00 00 00 OO0 OO 0o

oonosn EC 00 EF 05 EF CF EO DF EZ 09 50 03 BF 0D EO 02 i i itfana P B 4

o00oss 40 00 EF OE 94 0E 5% 20 Z3 00 F4 09 DO Z4 EO EO c] i - T # 5] Pgaa
oooo40 E0 FO EO 00 EO 10 94 OE 5% C& EC EE EO0O FO EO 00 a8 4 a - TEiiasa

oooo4s EQ 10 EO 40 EO 50 94 OE 59 ES EZ E4 E0 F2 EO 04 a af@dar~ T.AaA&4ad a4

ooooso E0 1% %4 0E 5% Cs EC EE E0O FO EO 00 EO 10 EO 40 a - TEiiasa a ap
ooo0ss E0 50 %4 0OE 5% ES EC EE E0O FO EO 00 EO 10 EO 40 arp -~ T.iiaaa a a0
ooooen EQ 50 94 OE 59 BES 94 OE 27 96 94 0C 59 1F 01 01 ap -~ ¥, L ¥

o0no6s 03 A5 02 93 91 01 01 02 0Z 91 AS 02 01 02 02 BE ¥ . rF =
oooo7a CF 05 06 02 02 BF A5 73 03 03 03 A5 A5 04 02 03 i i ¥s ¥¥

ooooTe 03 A5 A5 05 08 03 03 A5 00 FB AS 00 05 03 00 00 ¥ ¥ ¥ ¥

ooooso EQD 03 LE 02 ZE 03 3E 03 01 03 3C 00 06 07 3C 00 EY . > < <

oo00ss ZE 07 3C 05 43 07 3C 04 C3 07 01 03 3C 00 06 07 . < £ < i < ;I
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Modifying memory
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Which Memory type to view can be changed in the memory selection box at the top left
of the Memory window. When a new Memory window is created, Data memory is the
default memory type. AVR Studio not only keeps track over where the Memory windows
are placed, but also which memory type it is displaying, and also the formatting status of
the Window.

A hexadecimal representation of the addresses and the contents of the memory is
always displayed. In addition, the user can view the memory contents as ASCII charac-
ters. The user also has the option to group the hexadecimal representation into 16 bit
groups in stead of 8 bit groups. When viewing Program memory, it is the Word address
which is displayed in the address column, and the LSB is listed before the MSB in the
data column.

The user can modify the contents of the memories by issuing a double click on the line
containing the item(s) to be changed. When a line in the Memory view is doubleclicked,
a Window appears on the screen. If memory is viewed in 8 bit groups, the modifications
are done on 8 bit groups and when memory is viewed as 16 bit groups, the modifica-
tions are done on 16 bit groups.

When operating on 8 bit(data) groups, the following Window appears:
Change Memory

0x0005ED
|m IEI:-:SD |nxza IEI:-:2D

Cancel |
0=0005E 4

IDH18 |nm |nxua IEI:-:EID

Ox000SES
IUH39 |uu31 IUH29 IIZI:-:2'|
Ox0005EC

IUH1E| |um ID:-:DEI |an1

When operating on 16 bit#(program) groups, the following Window appears:

Change Memory E3

0x000SE0  O<0005E2  Ox0005E4  0.000SEG
|M |EI:-:282D IEI:-ﬂ g10 |EI:-:DSDD
Cancel |
0x0005ES  O<0005EA  Ox0005EC  0.O00SEE
|0309m

|033931 |032921 |cm1s11

The operation is the same in the two cases. If the Cancel button is pressed, no update is
done even if the user has edited one or more of the values. If the OK button is pressed,
the Memory is updated if one or more of the values are changed.
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1.4.7 Processor window The Processor window contains vital information about the execution target. An exam-
ple of a Processor window is shown below.
] Processor =] E3
Pragram Counter IDHDDUUUUUU b4 IDHDDDZDD
Stack Pointer ID?":DDE“:“:“:“:“:I ¥ ID:":DDSDDD
Cycle Counter |33554438 Z IEIKDDFFDD
I T H § % N 2 C F;ampD|0xuu
Feos O T OO
Elnd IDHEIEI
The Program Counter indicates the address of the next instruction to be executed. The
Program Counter is displayed in hexadecimal form, and can be changed when the exe-
cution is stopped. When the Program Counter is changed, the current instruction is dis-
carded. After the Program Counter is changed, the user must press the Single step
function to jump to the desired address.
The Stack Pointer holds the current value of the Stack Pointer which is placed in the I/O
area. If the Target has a Hardware stack instead of an SRAM based stack, this is indi-
cated in the Stack Pointer field. The Stack Pointer value can be changed when the exe-
cution is stopped.
The Cycle Counter gives information about the number of clock cycles elapsed since
last reset. It is not implemented in early releases of the V3 ICE.
The Flags is a display of the current value of the Status register. When the execution is
stopped, these bits can be changed by clicking on the flags to change. A checked flag
indicates that the flag is set (the corresponding bit in the Status register has the value 1).
The X, Y, Z, RampD and Eind registers holds the current value of the registers. RampD
updates correct only when enabled in the options menu.
Only one Processor window can be active at a time.
15 Commands AVR Studio incorporates a number of different commands. The commands can be given

1.5.1 Administrative

1.5.1.1 Opening files

1-8

in various ways: through menu selections, toolbar buttons and by keyboard shortcuts.
This section describes the available commands, and how they are invoked.

When Open is selected from the File menu, a file selection dialog appears on the screen
(note that AVR assumes the file extension .OBJ, so by default, only files with this exten-
sion are listed). The user must then select the object file to execute. Currently, the AVR
Studio supports the following formats:

= IAR UBROF
m AVR Object Files generated by the Atmel AVR Assembler
= Intel-Hex

AVR Studio automatically detects the format of the object file. The four most recently
used files are also available under the File menu and can be selected for loading
directly.

When opening the file, AVR Studio looks for a file with the same filename as the file
selected but with the extension AVD. This is a file AVR Studio generates when a file is
closed, and it contains information about the project, including window placement. If the
AVD project file is not found, only a Source window is created.

AIMEL
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15.1.2

1513

15.2

1521

1.5.2.2

1.5.23

1524

1.5.25

1.5.2.6

1527

1528

Closing files

Copying text

Execution Control

Go

Break

Trace Into

Step Over

Step Out

Run to Cursor

Reset

Target Reset
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The AVD file also contains information regarding breakpoints. Breakpoints defined in the
previous session are reinserted unless the object file is newer than the project file. In the
latter case, the breakpoints are discarded.If source level information is available, the
program is executed until the first source statement is reached.

When Close is selected from the File menu, all the windows in a session are closed.
AVR Studio also writes a file in the same directory as the object file, containing project
information. The file has the same name as the object file, but has the extension AVD.

The user can mark text in the Source window and transfer this to the Windows Clipboard
by selecting Copy from the Edit menu.

Execution commands are used for controlling the execution of a program. All execution
commands are available through menus, shortcuts and the Debug toolbar.

The Go command in the Debug menu starts (or resumes) execution of the program. The
program will be executed until it is stopped (user action) or a breakpoint is encountered.
The Go command is only available when the execution is stopped. Shortcut: F5

The Break command in the Debug menu stops the execution of the program. When the
execution is stopped, all information in all windows are updated. The Break command is
only available when a program is executing. Shortcut: CTRL-F5

The Trace Into command in the Debug menu executes one instruction. When AVR Stu-
dio is in source mode, one source level instruction is executed, and when in disassem-
bly level, one assembly level instruction is executed. After the Trace Into is completed,
all information in all windows are updated. Shortcut: F11

The Step Over command in the Debug menu executes one instruction. If the instruction
contains a function call/subroutine call, the function/subroutine is executed as well.
After the Step Over is completed, all information in all windows are updated. Shortcut:
F10

The Step Out command in the Debug menu executes until the current function has com-
pleted. If a user breakpoint is encountered during Step Over, execution is halted. If a
Step Out command is issued when the program is on the top level, the program will con-
tinue executing until it reaches a breakpoint or it is stopped by the user. After the Step
Out command is completed, all information in all windows are updated. Shortcut:
SHIFT+F11.

The Run to Cursor command in the Debug menu executes until the program has
reached the instruction indicated by the cursor in the Source window. If a user break-
point is encountered during a Run to Cursor command, execution is not halted. If the
instruction indicated by the cursor is never reached, the program executes until it is
stopped by the user. After the Run to Cursor command is completed, all information in
all windows are updated. Shortcut: F7

The Reset command performs a Reset of the emulator. If a program is executing when
the command is issued, execution will be stopped. If the user is in source level mode,
the program will, after the Reset is completed, execute until it reaches the first source
statement. After the Reset is completed, all information in all windows are updated.
Shortcut: SHIFT+F5

The Target Reset command performs a Reset of the target platform. If a program is exe-
cuting when the command is issued, execution will be stopped. If the user is in source
level mode, the program will, after the Reset is completed, execute until it reaches the
first source statement. After the Reset is completed, all information in all windows are
updated.
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1.6

16.1

1.6.2

16.2.1

1.7

1.7.1

1.7.11

1.7.1.2

1-10

Watches

Adding watches

Deleting watches

Deleting all watches

When executing at source level, the Watch window can be used for watching symbols.
When executing object files generated by the Atmel AVR Assembler, no symbol infor-
mation is present so the Watch window can not be used for displaying any information.

In order to insert a new watch, the user must select Add Watch from the Watch window,
or press the Add Watch button on the Debug toolbar. If the Watch window is not present
when the Add Watch command is given, the Watch window is created, and already
defined watches are reinserted (if any).

If the Watch window is the active window, a new watch can also be added by pressing
the INS key.

The user can delete a watch by first marking the symbol to be deleted in the Watch win-
dow and then give a Delete Watch command from the Watch menu or from the Debug
toolbar. Selecting a watch is done by moving the mouse pointer to the name of the
watch and pressing the left mouse button.

If the Watch window is the active window, a marked symbol can also be deleted by
pressing the DEL key.

The Delete all watches command is available from the Watch menu. When this com-
mand is issued, all defined watches are removed from the Watch window.

Breakpoints

Toggle Breakpoint

Clear all breakpoints

Show list

The user can set an unlimited number of code breakpoints. The breakpoints are remem-
bered between sessions unless a new object file has been generated. If the object file is
newer than the project file, the breakpoints are discarded.

When a breakpoint is set on a location, the breakpoint is indicated by a dot on the left
side of the instruction.

The Toggle Breakpoint command toggles the breakpoint status for the instruction where
the cursor is placed. Note that this function is only available when the source window is
the active view.

This function clears all defined breakpoints, including breakpoints which have been dis-
abled.

When Show list is selected, the following dialog appears on the screen:

Breakpoints E3

— Mew Breakpaint

Address I Set Cancel |

Address | Enabled | Bemove
yes Enable

yes
Dizable

Wiew

In the Breakpoints dialog, the user can inspect existing breakpoints, add a new break-
point, remove a breakpoint, enable/disable breakpoints and view (goto) breakpoint.
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1.8 Toolbars

1.8.1 The General toolbar

1.8.2 The Debug toolbar

1.8.3 The Views toolbar

Development Tools User Guide

AVR Studio contains three different toolbars described below. The toolbars can be indi-
vidually removed and/or reinserted if desired by unchecking/checking them in the View

- Toolbars menu.

The General toolbar contains buttons for standard Windows commands. The General

toolbar has the following buttons:

a

Open File

i

Help

|
Copy

The Debug toolbar contains buttons for execution control and Watch window control.
The Debug toolbar has the following buttons:

Add Watch

| | &

Go
ot
{ } Trace Into

Step Out

Toggle Breakpoint

Reset

= @ | |2 |

Target Reset

Delete Watch

Stop

Step Over

Run to Cursor

Clear all Breakpoints

g |& |2 |2 | |=

Reset

The Views toolbar contains buttons for enabling and disabling the most commonly used
windows and for adding Memory windows. The Views toolbar has the following buttons:

Toggle Watch window

—— Add Memory window

Toggle Message window

AIMEL
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1.9 Shortcut The following shortcuts are defined in AVR Studio:
Summary Table 1. Shortcuts

Command Shortcut
Toggle Register window Alt+0
Toggle Watch window Alt+1
Toggle Message window Alt+2
Toggle Processor window Alt+3
Add Memory window Alt+4
Show Breakpoints List Ctrl+B
Copy to Clipboard Ctrl+C
Open File Ctrl+O
Help F1
Run F5
Break Ctrl+F5
Reset Shift+F5
Run to Cursor F7
Toggle Breakpoint F9
Step Over F10
Trace Into F11
Step Out Shift+F11

1.10 Execution Target  AVR Studio can be targeted towards an V3 In-Circuit Emulator. When the user opens a
file, AVR Studio automatically detects whether an Emulator is present and available on
one of the systems serial ports. If an Emulator is found, it is selected as the execution
target.

If a V3 ICE is available in the system, it is automatically selected as the execution target.
The Emulator must be connected through a serial port. If an Emulator is present in the
system but can not be identified, close the file, reset the Emulator and try once more.

1.10.1  Emulator options The emulator options will be displayed when a new project is started, or it can be
selected from menugoptionsgemulator options. Settings will be remembered between
sessions.

The following window will be displayed. Four sheets are available: Memory, Clock,
Advanced and LCD display (LCD display is currently not used).
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sheet

1.10.2  Clock options sheet
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Select IO Register Base Address
Emulator Options

Memoty | Ciock | Advanced | LCD Display|

10 Register Base Address
" 04800
& Dse3e

0K I Ayhiryt

Default setting is 0x838.

Table 2. 1/0 Memory

RsCPUSub1 RsCPUSub0
0x800 0x801 0x800
0x838 0x839 0x838

The user can select whether the Emulator should be clocked from the on-board pro-
grammable clock circuit, or if it should be clocked from en external source. If the Internal
Oscillator is set as clock source, the user can select a frequency between 400#kHz and
20 MHz. The user can either select typical frequency from the list, or enter a custom fre-
quency. Note that nor all frequencies can be exactly generated. The actual frequency is
printed in the Message window. The speed of the Emulator is remembered between
sessions.

E mulator Options

Memaory Clock I.-'l'-.dvanceu:l I LCD Displa_l,ll

— Clack Source

&% |nternal Oscillatar
™ External O zcillatar

— |nternal Frequency

] I Aevbingt

Default setting is internal oscillator at 13 MHz.
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1.10.3  Advanced options
sheet
Emulator Options

Memu:ur_ul Clock  Advanced ILED Displa_l,ll
— Emulator Configuration

[ Enable R&MPD register

—ExtendlO
[ HP Interface OM
[ Force target into Emulator Maode

] 4 I Ayt

Toggle RAMPD register

Toggle HP interface ON/OFF

Force target into emulator mode

Default settings are OFF for all the features.
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