Osnove mikroprocesorske elektronike

Atmel Studio: GCC projekt

Priprava projekta

Atmel Studio je razvojno okolje za razvoj programov za Atmelove mikrokrmilnike AVR in ARM.
Zdruzuje urejevalnik besedil, prevajalnik oziroma zbirnik ter razhros¢evalnik (debugger). Preden
lahko za¢nemo z delom moramo ustvariti projekt:

1. Nov projekt ustvarimo z izbiro »File/New/Project. ..
File  Edit View VAssist{ Project Debug Tools Window Help

New * |G Project.. Ctrl+Shift+N L

2. 'V oknu, ki se pojavi, izberemo skupino predlog »C/C++«, izberemo predlogo »GCC C
Executable Project«, v polje »Name:« vpisemo ime projekta in v polje »Location:« mapo,
kjer ho¢emo imeti novi projekt.

New Project » IEl
Sortby| Default <J1i[E Search nstaled Templates A
Installed Templates e G

GCC C ASF Board Project C/Ce+ Ll
C/Ces Creates an AVR 8-bit or AVR/ARM 32-bit C
Assembler : project
Atmel Studio Solution GCC C Executable Project C/C++

GCC C Static Library Project C/Ces

GCC C++ Executable Project C/Css

GCC C++ Static Library Project C/Ce+

Name: Vajad
Location: D:\VAJE\OME\Vaje2014_15\
Solution name: Vajad [] Create directory for solution

3.V naslednjem oknu izberemo, kateri procesor bomo uporabljali (ATmega328PB).

Device Selection X
Device Family: ~ All b
Name App./Boot Memory (Kbytes)Data Memory (bytes)EEPROM (bytes | Device Info:
ATmega32s 32 2048 1024 Device Naiiie: ATmega328PB
ATmega3250 32 2048 1024 Speed: N/A
prosasreogiie o e 1
mega 2 g
Family: AT
ATmega3250PA 32 2048 1024 oY e
ATmega325A 32 2048 1024 Datasheet (Summary)
ATmega325P 32 2048 1024 Device Page
ATmega32sPA 32 2048 1024
ATmega328 32 2048 1024 Supported Tools
ATmega328P 32 2048 1024 G a—
ATmega328PB 32 2048 1024
ATmega329 32 2048 1024 “> AVR Dragon
ATmega3290 32 2048 1024 @ AVRISP mkil
ATmega3200A 32 2048 1024 + AVR ONE!
ATmega3200P 32 2048 1024 ey
ATmega3200PA 32 2048 1024 X EDEG
ATmega329A 32 2048 1024 X EDBG MSD
ATmega329P 32 2048 1024 B AGiEE
ATmeaa329PA___ 32 2048 1024
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Ko je ¢arovnik za nov projekt zakljucen, se prikaze okno z odprto datoteko, kamor bomo pisali
program. Carovnik je Ze pripravil minimalni program, ki ga lahko takoj prevedemo in naloZimo na
procesor.

# AVRGCCI - AVRStudi fos
File Edit View VAssistX Project Build Debug Tools Window Help
PR S d| %9 - - Z-G B b | W [pebug -} JRF RGO EE|Z2 (0SS Bl ,

CRMRA0 g 5l I @@ a|o u b |S28(2%2 7 [He |3~ B8] [} @ATmegaauPA T NoTool -

AVRGCCl.c X

~  Solution Explorer

9 AVRGCCl.c -[][® D:\VAIE\OMEWaje2011_12\primer\ AVRGCCI\AVRGCCINAVRGCCLc B =
= Z (3 Solution 'AVRGCCL' @ project)
* AVRGCCL.c “f 4 & Avreca

2] Dependencies
* Created: 05.03.2012 8:09:30
S Datoteke

= 2nt main(void) A Program Projekta

while(1)

n

VAView % VA Outline [CRESIEN]

//T000:: Please write your application code Properties
}
; B

00% ~ ¢ ’

Show output from: | Build MRS E S|

Sporocila prevajalnika, razhros¢evalnika, ...

[ RIS (5] Output

Item(s) Saved

Izberimo Se orodje za odkrivanje napak — v tem primeru simulator:
1. Kliknemo na »Project/ImeProjekta Properties. ..«
B Va1 - AVESdio e W
File Edit View VAssistX Project Build Debug Tools Window Help
P8 (S e @ B ASFWizard
E@®E @ 0 D ShowAllFiles

Run Custom Tool

Vajal.asm X
/. Set as StartUp Project
* Vajal.asm =] Vajal Properties... Alt+F7

ali na ikono »No Tool« ali »Simulator« v orodni vrstici

File Edit View VAssistX Project Build Debug Tools Window Help

e s - A R T R ==y = (R -] BT S =
PR R ot G @i a > u b [EESEE T Hex | B p o anmega;u

“

2. 'V prikazanem oknu v razdelku »Tool« izberemo Zeleno orodje:
® Vaja1 - AVRStudio i |

File Edit View VAssistX Project Build Debug Tools Window Help

AR H-GHd | %R -o-8-5 3| >

E@RaPAos i daa@mimals

T e

Build
N/A

Build Events

Toolchain Selected debugger/programmer

Device Interface: v
AVR Simulator

Tool
AVR Dragon

Advanced | 00200018080 foget

Memory Settings
[7] Preserve EEPROM
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Stopnja optimizacije
Stopnja optimizacije mo¢no vpliva na velikost programa in hitrost izvajanja programa, hkrati pa tudi
na neposredno primerljivostjo C programa s strojno kodo — ¢e je stopnja optimizacije 0, je sledenje
programu z razhros$¢evalnikom enostavno, ¢e je stopnja optimizacije karkoli drugega, pa zelo tezko.
Stopnjo optimizacije nastavimo pri lastnostih projekta'
1. Kliknemo na »Project/ImeProjekta Properties. ..
M. |

# Vajal - AVRStudio &

File Edit View VAssistX Project Build Debug Tools Window Help
P8 i (S @ B ASFWizard

P @%E T 0 D ShowAllFiles

Run Custom Tool

Vajalasm X
/. Set as StartUp Project

* Vajal.asm [E Vajal Properties... Alt+F7

2. 'V prikazanem oknu v razdelku »Toolchain« izberemo kategorijo »AVR/GNU C Compiler«
in podkategorijo »Optlmlzatlon«
# AVRGCC1 - AVRStudio
File Edit View VAssistX Project _Bulld Debug Tools Window Help

PR S dd % B9 - - S-5 ] D [pebug -2 |

PERMRP Aol S A FEima > 0 b |SEESEE T He | P o 5|

Build

Configuration: [eienien) =

Build Events

Toolchain

4 [Z] AVR/GNU C Compiler
Device [ General
[ Preprocessor
Tool [ Symbols
T Directories Other optimization flags:
Advanced

Prepare functions for garbage collection (-ffunction-sections)

[aVR/GNU € Compiler = Opti

Optimization Level: Optimize for size (-Os)

G Eﬁmg,’,‘f:e v 9] Pack Structure members together (-fpack-struct)

4 [Z] AVR/GNU C Linker
# General : ;
& Libraries _| Use rjmp/rcall (limited range) on >8K devices (-mshort-calls)
[ Optimization
& Memory Settings
T Miscellaneous

4 [Z] AVR/GNU Assembler
[ General
& Symbols
[ Debugging

4[] AVR/GNU Archiver
[ General

[¥] Allocate only as many bytes needed by enum types (-fshort-enums)

3. Izberemo zeleni nivo optimizacije in shranimo projekt.

Ikone in bliZnjice

F7 prevede program
pll | AlIt+F5 prevede program in ga nalozi v okolje za odkrivanje napak (simulator,
DRAGON,...)
| Ctrl+Shift+F5 | prekine odkrivanje napak (prekine tudi povezavo do orodja, npr. DRAGONa)
5= | Fl1l - izvede en ukaz
'S F5 poZene program
il Ctrl+F5 ustavi program
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Okna za odkrivanje napak

I/O View (Debug/Windows/IO View):
#® Vajal (Running) - AVRStudio
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File Edit View VAssistX Project Build Debug | Tools Window Help
.j'@_J'ﬁﬂaI*%ﬂtﬁl' Windows )*
iV E R MY @ 0. g 53 o|f &l M Start Debugging and Break Alt+F5
Stop Debugging Ctrl+Shift+F5
a)
10 View > 3 X
=) =] Fiter: -2
Name Value
# [ EEPROM 2
@ L4 EXTERNAL_INTERRUPT
BITAG =
40 PORTA
=
W0 PORTC
@ PORTD
@ B spr
& @ TIMER_COUNTER 0
= -
Name Address Value Bits
WwrNe 023 040 O@O0O00
WODDRE 024 00 O@@®00
[ 10 View a3 Solution E... & Properties

Slika 2:

Processor View (Debug/Windows/Processor View):

|Processor v ax
Name Value
Program Counter  0x00000003
Stack Pointer 0x08FF J |
X Register 0x0000
Y Register 0x0000
Z Register 0x0000 3
StatusRegister DODEEOVEDO 1
Cycle Counter 0
Frequency
Stop Watch L4
= Registers
ROO 0x00
RO1 0x00
R02 000
RO3 000
RO4 000
RO5 0x00
R06 0x00
RO7 000
R08 0x00 i
I 5 Solution E... & Properties
Slika 3: Prikaz stanja procesorskega jedra.

Breakpoints
Processor View
/0 View

~atla

a) Vklop prikaza perifernih naprav in b) prikaz stanja bitov porta B.
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Disassembly (Alt+8 ali Debug/Windows/Disassembly):

Disassembly X

Address: | -
(~) Viewing Options

Show code bytes [¥] Show address

Show source code Show symbol names

[v] Show line numbers

19: 1di r16,0ble000001

? e8 LDI R16,0x81 ad imme

20

ut PORTB,rl6

ation
i ri16,0b01000010
4 DI R16,0x42 Load immediate
PORTB, r16
b9 OUT @x@5,R1 ut to I/0 location
i ri16,0b00100100
DI R16,0x24 ad immediate
PORTB, r16
uT R t toI locatic
i r16,0b00011000

out PORTB,rl16

Slika 4:  Prikaz dejanskega zapisa programa v procesorju.



