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Overview Design steps

Create C source code in
Programmers Notepad

I * ,Main File Name...“ (Name of the

main program without the

Crgate Makefile with Mfile and extension(.c))
safe it to the folder of your source
cche * ,,MCU Type” (ATmega16)
in Programmers Notepad execute « “Debug format” (AVR-ext-coff)

Tools -> [WinAVR] Make All

I
Connect MCU board to PC

|
Start Atmel AVR Studio *‘Programmers Notepad
*Mfile
*Atmel AVR Studio

Use the following programs:

Click "open" and choose the
created .cof-File

Download should start
automatically

1
Execution & Debugging
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Create C Code in Programmers Notepad

= Write your C code in Programmers Notepad
= Save the file with the extension .c

= Save all your exercises to Z:\your folder
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Create C Code in Programmers Notepad (2)

£# Programmers Notepad 2

File Edt “iew Toolz ‘window Help

A2 6T || ® B0 e =) el | % Find -

Projects #| teste | <

<

SALED To 5 oat PIMAL;  SWITCH To GMND at PIMAQ

#include <avrAo0hs

int main (void)
=L
outp{OxFE, DDRAD; SAPortar Pind: Input, PInl..7: output
outp{0xFF, PORTAY; S Porta: Pind: pull up, Pinl..7: high = LED off
while(1l)

-
E AfF(bit_is_set (PINA,0)) Sfcheck if Pinal is high
= i

i chifPoRTA,1); ASclear Pinal = LED an

- }
else
SR
=i (PORTA,L1]; Jfser pinal = LED off
- L
-
_|}
‘ I
B & e
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Create Makefile

= |n order to give the compiler information about the used
target device and the desired output format a makefile has

to be created.
= This can be done with help of a software tool called Mfile

= Start Mfile
= Follow the steps on the following slides
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Using Mfile (1)

| 174 - 10| %]
| File Makefile Help
# =
# make filename. = = Just compile filename. c into the assembler code only
ik
# To rebuild project do "make clean'' then "make all''. J
H
# MCL name

FCU = atmeqgal 28

- =
# Output format. [can be srec, ihex, binarny) m =1 x|
FORMAT = ihex P in file: | tes|

o]

# Target file name [without extension).
TARGET =

# List C zource files here. [C dependencies are automatically generated. ]

SRC =$TARGET)c

# List Azsembler source files here.

# Make them alwapz end in a capital 5. Filez ending in a lowercaze .=

# will not be considered source files but generated files [azsembler

# output fram the compiler], and will be deleted upon “make clean'l

# Even though the DOS Avin® flesystemn matches both .z and .S the same,

# it will preserve the spelling of the filenames, and goo itzelf does

i | care about how the name iz zpelled on itz command-ine.

plAachr - |L‘
P4 [

= Click Makefile > Main file name...
= Type in the name of your C-file without the extension .c
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Using Mfile (2)

omfile 8 [=] P
- File  Makefile Help
e =====mm——eo = =
# mat Code generation 2. into the azzembler code anly
# o
1870 Mln file narne... noo J
e MCU type F ATAD K
: Output format J atregaf
MO Optimization level L AThny ¥ atmegall3
R Debug farmat L Other  F atmegal 23
[ standard lewvel F] atmegalb
gDDFiurE CAC++ zource file(z]... vl atrnegal Bl
| Azzembler zource file(s)... atmegal 62
HTar onintf[] options L4 atmegal63d
TARE zanf[] options L4 atmegalBd
External Rakd options L4 atmegad?
# List. AFdude s are autormat atmegass
SRC: - R atmegabd
Pru:uf]rammer N atmegalh1h
| Ljst i atrmegaBh3h
gl b3 M_al Miscelaneous Files er‘u:lin_g in a lowercase .z
# il Enable E diting of Makefils nenerated fllel:s [asseml:uler“
# outy ¥ leted upaon "make clean'!
# Even though the DOS AVin® flesyztemn matches both .z and .5 the same,
# it will prezerve the zpelling of the filenames, and goo itzelf does
# care about how the name iz spelled on itz command-ine.
ACDr -

4

5

= Choose the MCU type (ATmega16 in this case)
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Using Mfile (3)

Cmie N TP
File  Makefile Help
______________ -]
e Code generation -
ar . al flags.
# A Hain file name...
ALL_I MCU tpe P |AGS) $(GENDEPFLAGS)
ALL Dlukput Format b Ezemblerwith-cpp $ASFLAGS)
Optimization level L
Debug farmat L ELF/stabs [GDE Anzight]
C standard level k AWB-COFF [AWR Studio 3., YMLAB < 3.10)
# Def LCAC++ source file(z)... A%E-ext-COFF [AYE Studio 4.07+, VYMLAE 3.10+)
alk ;E Azzembler source filefz]... ELF/DARF-2 (AR Studio ELF, GDE [experimental]]
orintf[] optionz g
build: zcanf[] optionz g
elf- § External Bak options L
22; P avRdude J
lsz $ Programmer L
spm: Part 3
Mizcelaneous
H Eve Enable Editing of kakefile
# A4VE Studio 3.8 does not check make's exit code but relies on
# the fallowing maaic strings to be generated by the compile job.
beqin:
Ftm b -
: B

= Choose the compiler output format
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Using Mfile (4)

= Now save the makefile in the same folder as your C-code
by using Save As...

= Do not change the name of the makefile!

= Close Mfile.
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Compile your C-code

¢% Programmers Notepad 2

File Edit “iew | Tool: ‘Window Help

2| b 5 Line Endings Pl j ik | j F Find ~
Projects v Uze Tabs
I
[finat'R] Make Clean to 5 oat PImMAL; SWITCH to GRD at PIMNAD
[indWH] Programm

ude <awr Ao hs

i ain (void)
Optionz

OUtpCOxFE, DDRA); S /Porta: Pind: Input, Pinl..7: output
outpOxFF, PORTAD; J/Porta: Pind: pull up, Pinl..7: high = Lt
while(l)

-1 1
Ej A (hit_ds_set (PINA4, D)D) Afcheck if Pinad s high
= i

5 chi(PoORTA,1); J/Clear PinAl = LED on
- }

else
= i
shi{PORTA,1]; Siset Pinal = LED off
B }
-1
-1

= Compile your C-file by clicking on Make All
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Using AVR Studio

During compilation serveral output files are generated.
The file name.cof will be used as input file for the AVR studio.

Now start AVR studio
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Using AVR Studio (2)

5
[
Q Open

ﬁ Create Mew Project

Recent projects Modified
g |_‘-'| [N EYRTE RN SRR [ s BPN | RO Ne S PO N 4 AL M~k 200R 1 4-20.-FR ___ :
g i Open SaveFile or ObjectFile _1[1[
Suchen in; | [} Desktop j =% Ef-
__‘, Eigene [ ateien | ikzmgtgdilireegl
_f Arbeitzplatz ) Megalt_mit_Perpheralz
%2 Netzwerkumgebung ﬁ test. cof
_).dep ;ﬂ test hes
73 Evita WHDL ’b test_cof apz
) Firefoe_Download E;:?Ueranpfung mit \WORE,
[ aF5Temp
¥ Show thiz dialog on open
Drateinanme: |
Drateityp: |F'ru:uie-:t Filez, Object Filez [".aps,".hex;".dﬁﬂ;".j &bbrechen

= Open the according .cof file (test.cof in this case)
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Using AVR Studio (3)

Welcome to AYR Studio 4

Select debug platform and device

Debug Platfarm: Device:
JTAGICE rakll ATA0CANTZE E
[CE40 ATmeqal 28
[CERD ATmegal B
JTAG ICE ATmegal 62
AR Simulator ATmegalBa
[CE200 ATmegad?
ATmega3?3
ATmegabd
=
Connect m [ Open Platform Options
Help | | | Finizh | Cancel | wer 4.09.338

= Choose JTAG ICE and the device (ATmega16 in this case)
= Click Finish then...
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Using AVR Studio (4)

Target connection

()

Select Platfarm Select Part |

Could ot connect to JTAG ICE on port &uto:

Select Port

Connect Ta:

= If you are using a USB-to-Serial converter you will get this message.
= Click on Select Port an choose COMS5 or COMG6 an retry
= You should get a screen like presented on the following slide

RHEINISCH- LEHRSTUHL ]
WESTFALISCHE _ INFORMATIK XI
TECHNISCHE Folie 14 SOFTWARE FUR
HOCHSCHULE EINGEBETTETE
AACHEN SYSTEME




AVRStudio - Disassembler - O] x|

File Project Edit View Tools Debug ‘Window Help
NEHG S S T ) =
| El o

Waorks - i
orkspace Il Dizazsembler =1

l A A s $ N B U

Name | ¥alue | Bits +OD001EFS .  FFFE 777 Data or unknown ¢
+ ﬁ' Reqgister 0-15 +00001BFA: FFFF e Data or unknown c
¥ i I +00001EFE: FFFF e Data or unknown c
+ % 2;2111831 +00001BFC:  FFFF 777 Data or unknown c
) +00001BFD: FFFF T Data or unknown «
+-[2) Stack Monitor +00001BFE:  FFFF 777 Data or unknown c
+ - /0 ATMEGATE +00001BFF FFFF Y Data or unknown «
o+ 00001C00:; FFFF Y Data or unknown c
+00001co1 FFFF Y Data or unknown o
+00001C02 : FFFF s Data or unknown c
+00001C03: FFFF Ty Data or unknown «
+00001C04 FFFF Y Data or unknown «
+00001C05 FFFF Y Data or unknown c
+00001C06 : FFFF Y Data or unknown o
+00001207 FFFF s Data or unknown c
+00001C08 FFFF Ty Data or unknown «
+00001C09 FFFF Y Data or unknown «
+00001C04A: FFFF Y Data or unknown o
+00001C0E: FFFF Y Data or unknown o
+00001C0C: FFFF e Data or unknown
+00001C0D: FFFF Y Data or unknown «
+00001C0E: FFFF Y Data or unknown «
+00001C0F . FFFF Y Data or unknown o
+00001210: FFFF s Data or unknown c
I +00001Z211 FFFF e Data or unknown
Srroject Bllfo | @ nfo +00001C12:  FFEF 277 Data or unknown c
+00001C13: FFFF Y Data or unknown c
Bl ooar g B2 2% e
+ : ata or unknown o
| Program =] 8/16] abe.| Addess: [0x0 Cols: [4uto = +00001C16:  FFFF 2272 Data or unknown c
0ooo1C17: FFFF Y Data or unknown «
gooooo oC 94 24 00 0C 94 45 00 0C 94 1=, . 1E. .1 - N .
000005 45 00 OC 94 45 00 OC 94 45 00 E. . IE..IE. = iy . 7 73 o Data or unknown
QooooA 0C 94 45 00 02 94 45 00 0C 94 1E. . 1E. .1 -
QOoo0F 45 00 0OC 94 45 00 0OC 94 45 00 E. . IE. . 1E. | —|pisassembler
* Loaded plugin STES00 * Mame Yalue Type Location
! Loaded partfile: C:\Programmeiditmehd'B Toolz\PartD escriptionFilezhAT megal Bosml !
E Loaded objectfile: test. cof E
£ JTAG ICE Waming: E=ecution stopped on boot loader reset vector. 5

JTAG ICE Warming: Boot reset fuzes are programmed, but the prograrm entry function is located in the ap
JTAG ICE Waming: If this iz not an errar, this check can be disabled in the 'Debug' section in the JTAG |

H 4 F W5 Build h Messages A Find in Files 4 Breakp] 4] | r 44 B OEtch 1 A Watch 24 Watch 3 A4 Watch 4 7

aTmegals ITAG ICE COME Stopped @




AYRStudio - Disassembler = [O0]

File Project Edit  Miew Tools Debug ‘Window  Help

af=3=F- KL & T #
| El o
\Workspace - X
= |VaMe| Bitz
¥ EI Reqister 0-15
+ B Register 1631
+ E Frocessar

+-[3] Stack Moritor
+ B /0 ATMEGATE

= Project @I,I'O o

Memaory P
| Program j B846[ abc.| Address: |0=0 Cols: |futa -
oooooo 0C 94 24 00 0C 94 45 00 0C 94 1=, 1E. .1 54

nogoos 45 00 0C 94 45 00 0C 94 45 00 E. . 1E. . IE.

|
'
—

/1 \

F o MPOPOEEME e

+00001BF9 :
+00001BFA4 :
+00001EFE:
+00001BFC:
+00001EFD:
+00001EFE:
+00001BFF :
Se+00001C00

Start

Debugging

TUL O L

+00001C07 -
+00001C08:
+00001C09:

rrury

FFFF
FFFF
FFFF

+00001C04:
+00001C0E:
+00001C0C:

+00001C0D:
+00001C0E:
+00001C0F :
+00001C10:
+00001C11
+00001C12:
+00001C13:
+00001C14 :
+00001C15:
+00001C16:
+00001C17:

+DDDDlC18

rrrer
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF

Debugging

"~ Start
.. Execution

L I L [ T T T T Gy iy e R S R R Rt
=3

Stop

£y
Y
s
N
s
s
Y

Click

nooooA 0ocC 94 45 00 0C 94 45 00 0C 94 QE. (1E. .1
nooooF 45 00 oC 94 45 00 0C 94 45 00 E. . 1E. . IE. | lesassembler 1 StOp Debugglng

Loaded plugin STKA00

Loaded partfile: C:\Programmetatmel' R Tools\PartD escriptionFileshA T regal B.xml
Loaded objectfile: test.cof

JTAG ICE “Warning: Execution stopped on boot loader rezet vector.

ndng - x

4 F #5Build b Messages £ Find in Files A Breakp] 4 | |

gk, - x

JTAG ICE “warning: Boot reset fuges are programmed, but the program entry function is located in the ap
JTAG ICE YW arning: If thiz iz not an error, this check can be dizabled in the 'Debug’ zection in the JTAG |

H

I ame

2. Start Debugging
3. Start Execution

Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
ata or unknown
sta or unknown
Ixta or unknown
Tata M unlrnown

Break -

IO

Execution -

oW
Lata or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
Data or unknown
- . or unknown

| O unlknown

| or unknown

Location

A p B OEtch 1 AW atch 2 4 Wateh 2 4 Wateh 4 F

ATmegald

IThia ICE COMG Stopped 6



Using AVR Studio (5)

= Now the code is running on the microcontroller.
= [f you click on Break you stop the execution

= During break the following can be done

- Check where in the code you stopped the execution (yellow
arrow)

- Look at all registers of the MCU
- Add certain variables to watch window
= The code mentioned above is assembly code

= You can also debugg the according C-code. This is
described on the following slide
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AYRStudio - [C:A\Dokumente und Einstellungenifalk._zalewszkitDezktopitest c] = [O0]

File Project Edit  Miew Tools Debug  Window  Help -8
DS E@ S S [l 2 B 4 = B BTG OED D
| El tm
\Workspace = E <<TED to 5V at PINAl; SWITCH to GHD at PIHAD
=% test_cof #include <avr-io.h:
-3 Ohject
@ test.cof int main {(woid)
-9 Source 1 } .
test o outp({ 0=FE, DDEAY ; SePorthc P;n[l: Input . Plnl. N Outl_:nut
: outp({0=xFF,PORTA): ~~Portd: Pinl: pull up. Pinl..7?: high = LED c
9 Include \ while(1)
{
if(bit_i=_=et (PINA.0)) sscheck if Pindl i= high
{
2- Open == chbi{PORTA.1): ssclear PinAdl = LED on
- }
your C-file =lse
=hi (PORTA.1): sozet Pindl = LED off
1
] b
1. Choose
Project Position of
o execution at break
=irroject | E2l1jo | i irfa tl me
Mernory - =
|F'ru:ugram j 846 abc.|  Address: (Ox0 Cale |&uto =
oooooo oC 94 24 00 0C 94 45 00 0C 94 1=, 1E. .1 i‘
Qoooos 45 00 0C 94 45 00 0C 94 45 00 E. . IE. . IE. [+] | |
Qgooooa oC 94 45 00 0OC 94 45 00 0C 94 1E. 1E. .1 F
QO000F 45 00 0C 94 45 00 0OC 94 45 00 E. . IE. . 1E. =l Zi\Dokumente und Einstelungentfalk, salewski\Deskkopitest. o |
:‘ JTAG ICE “warning: Execution stopped o boot loader rezet vector. 2] :‘ M ame | Walue Type Location
o JTAG ICE “warning: Boot reget fuges are programmed, but the program entry function is located in the
= JTAG ICE “warning: If this iz not an error, thiz check can be disabled in the 'Debug’ section in the JTA E
£ Loaded objectfile: test.cof 5
JTAG ICE “Wwarning: Execution stopped on boot loader rezet vector.
JTah ICE Warning: Boat reget fuses are programmed, but the program entry function iz located in the
JTAG ICE “wharning: If this iz not an error, thiz check can be dizabled in the 'Debug’ section in the JTA
H 4 F W5Build b Messages £ Find in Files A Breakp] 4| | 3 A4 Bt o0Etch 1 4 Watch 2 A4 Wiatch 2 4 Wfatch 4 F

ATmegals ITaG ICE COMG Stopped 6 Ln 13, Col 1



A¥HAStudio - [C:ADokumente und Einztellungen\falk.salewskitDesktophtest_ c] - O ﬂ

File Projeck Edit  Wiew Tools Debug ‘Window  Help -8 x
=2 =F- KL E [ B #h 4 - S e MBPEROEN D&
| [ ]
Warkspace . x #7LED to GV at PINAL: GWITCH to GND at PINAD 7
N ame | Walue | Bits | "*" tinclude <avr-io.h:
= BB /0 ATMEGATE [~ | _ _ .
+-1) AD_CONVERTER tnt main (void)
+ DANALDG—EDMPAH'&TDH outp{0=zFE, DDEAD ; SePortd: Pin0: Input, Pinl..7: Output
+-[E) BOOT_LDAD outp( 0xFF,PORTA): ~~Porthi: Pin0: pull up, Pinl..7: high = LED ¢
+-[Z] CPU while(1)
+-[3) EEPROM { o o
0 Q;;;EXTEHN.&L_INTEHHLIPT Ef(hlt_ls_set (PIHA. 0O} socheck 1f PindAl i= high
+- 57 JTAG = chi{PORTA.1):  ~<clear Pinkl = LED on
28 PORTA 1
=2 PORTA 00 EEEEEECE  O<F (098 =l=e
¥ DORA 0=FE mEEEEEEC <14 038 _ _ _ )
+. =2 PORTE 1
+-52 PORTC \ 1
=2 PORTD
=
+-29 5P .
+-{2 TIMER_COUNTER_O Examine
+- {2 TIMER_COUNTER_1 .
+-® TIMER_COUNTER_2 dedicated
#-29 Tw .
EE registers
SProject B0 | @ Infa |
Hemery N Read all
|F'ru:ugram j BA1E| abc.| Address: |0x0 Cols: |duto = Watch
000000 OC 94 24 00 OC 94 45 00 OC 94 4=, IE..| 2 memory
000005 45 00 OC 94 45 00 0C 94 45 00 E. 1E. 1E. . .
00000A OC 94 45 00 OC 94 45 00 0C 94 IE. 1E.. 1 4~ locations variables f
O000OF 45 00 OC 94 45 00 OC 94 45 00 E. . |E..IE. :
000014 0OC 94 45 00 0OC 94 45 00 0C 94  _JE. _IE. |

| C:Dokumente und Einstellungen'l,FaIk.salewski'l,Desktu:up'l,t;!(c |

M ame / | Walue Type Location

JTAG ICE Warning: E=ecution stopped on boat loader rezet wectar. -

x
JTAG ICE “Warning: Boot reset fuses are programmed, but the program entry function iz located in the )
JTAG ICE “Warning: If thiz iz not an ermor, this check can be digabled in the 'Debug’ zection in theJT.-’-‘n.J 5
Loaded objectfie: test. cof =
JTAG ICE Warmning: E=ecution stopped on boot loader rezet wector. f

[

pding « u

#H 4+ W5 Build b Messages 4 Find in Files & Breakp]l 4 | 4 » Bistch 1 4 Watch 2 4 Wateh 3 4 iratch 4

ATmegals ITAG ICE COME Stopped 6 Lm &, Col 17



AYRStudio - [C:ADokumente und Einstellungenifalk._zalewskitDesktopitest c]

=101 *J

File Project Edit View Tools Debug  Window  Help -8 X
=== L = =] 2 G #h 4 = G BTEOEEM & &
| [ o Y
Wiorkspace o <<LED to BV at PINAL: SUITCH to GHD PIHAD j
Mame | Yalue | Bits | "f""| #include <avr-io. h»
= B8 /0 ATMEGATE =] _ . .
+-I 4D_CONYERTER int main {(void) Reset
# 1) ANALOG_COMPARATOR outpi 0=FE, DDRA ) ; SOPOrtar Pinl: lnput, Cutput
+- &) BOOT_LOAD outp(0xFF,PORTA); ~~Fortd: Pin0: pull up .7: high = LED ¢
+-3 crU while(1) S )
+-B) EEPROM R tep-wise : ‘= hi
F % EXTEHN."-".L_'NTEHHUPT lfl[hlt_lS_SE-‘t (PI p Pindl i= hlgh
H -
g JTAG = cbi(porTA, 1) eXecution ..
--=2 PORTA 1
=2 PORTA 0F0 EMEEEEECE T<1B [3<3B] elze
¥ DDRA FE EEEEEEED 015 (1K) . _ o
=2 FINg, 0D EEEEEECE 019 (03 sbi{PORTA.1): so=2t Pindl = LED off
+-=2 PORTE 1
+-Z2 PORTC T
+-=2 PORTD
+-89 5Pl
+ TIMER_COUMTER_O
+ TIMER_COUNWTER_1 |
¥ TIMER_COUMTER_Z
+-29 Tw H
SProject Falifo | @ Info
Mernory - X
|F'ru:ugram j 2416 abc.|  Address (0s0 Cols [Auta =
aooooo oC 94 2A 00 0OC 94 45 00 0C 94 1= 1E. .1 il
Qponos 45 00 0C 94 45 00 0OC 94 45 00 E. . IE. . 1E.
QoonoAa 0C 94 45 00 0C 94 45 00 0C 94 1E. . IE. .1 _IJ
00000F 45 00 0C 94 45 00 OC 94 45 00 E..1E..IE. AR :
ooool4 0C 94 45 00 0C 94 45 00 0C 94 1E. . 1E. .1 1= ; )
| C:iDokumente und Einstellungenifalk, salewskiDeskiopitest. |
:‘ JTAG ICE “Warning: Execution stopped on boot loader reset vectar. = :‘ [ arie |Value Type Location
o JTAG ICE Warning: Boot reset fuses are programmed, but the program entry function is located in the
% JTAG ICE Warning: If thiz iz nat an errar, this check can be dizabled in the 'Debug’ section in the JT.-’-‘-.J E
5 Loaded objectfile; test cof =
JTAG ICE Warning: Execution stopped on boot lnader reset vectar.

WA F W5 Build b Messages A Find in Files 4 Breakp[ 4 | |

.

4k B WEtch 1 A Watch 2 A Watch 3 4 Watch 4 /7

=

ATmegals ITAG ICE ZOME Stopped Lna, Col 17




= L] x|

Project Edit  View Tools Debug  Window  Help - Fx
W=y = L = =] 2 G dh 4 = =G OO W a
| ] e /
Workspace - x ##LED to SV at PINAL: SWITCH to GHD at PINAD j
MName | Walue | Bits | "f"‘| #include <avr-io. h»
- B /0 ATMEGATE =l _ _ _
+ 17 AD_COMVERTER int main {void]
+-J7F AMALOG_COMPARATOR .
— outp{0=FE . DDRAY ; <<Porth: Pinl ltput
+ gEDDT_'—DﬁD outp{ 0=FF PORTA4); ~~Porta: Pinl Set high = LED ¢
+ CFU while(l) =
+ [ EEPROM breakpoint
¥ li‘%}) EKTEHN.":‘.L_lNTEHHUPT if (blt_lS_SE-‘t {PINA, El:l:l “eellteter. 4L L Lllmu L ;“.gh
29 JTAG : : . -
o chi(PORETA,.1): sszlear Pindl = LED on
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5 Loaded abjectfie: test cof 5
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H 4 F w5 Build b Messages A Findin Files 4 Breakp] 4] | * 44 F B Watch 1 4 Watch 2 A4 Wiratch 3 A4 Watch 4 F
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More Information

= http://www.atmel.com/dyn/products/tools card.asp?tool id
=2725

= http://sourceforge.net/projects/winavr
= hitp://www.mikrocontroller.net/ (GERMAN only)
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