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Programmer Notepad ���� AVRGC � �  
 �	��


AVR ������������	��� C � ASM � PASCAL � BASIC ����� � ASM ! ATMEL"�#�$	%'&�(�) ��*�+�,���-.�/����0�1�2�3�4 % ����5 C �6�7�8�19*�:;4 %�<�= �/
6�7>�@?	A���B ) �/C�D�1 GCCE�E	+	F9? $	% 5�G�H	I9A�J�K�1ML <�N.O ����P>Q�R�ST9U>V@W ��D	X9Y�Z�[;+.\^]  
 _ ` �	�9
 ��  

1 `  
�	�9
�a�bdc

�/�����e�f	F.g9�h+i�
_
e�j�3�k�l�m ) �n8�o�3.��1�p�qsr;�/t

S��du�X�v9w�x�y ` X�v9w�z�{�|�} `@~�� w.�/| U `@��� ��t�S `���� 7
a��

�
z�{�����0�2�3�t�S�q�r;�  

2 `  
b@c��������

-��
_��

09������������:���5
����
	�����

� EPROM ` EEPROM `
FLASH �

���
7�:��  

3 `  ����� r;�/���p
���9
����

1���v�o�3i���h��������z `;�/� �.�����.:�� T o
3��  

4 `  
�	�9


����
a.b@c

����> ���¡¢�	£/{��¥¤�D�3�¦��� W p
�	��


��§��
_�¨

�
\/©>�  ª ` AVR
���9


��  
1 `  AVR

���
����§.«�R�¬^Q ATMega 16

T B T
���_�®

AVR
�	��
i¯

]  

 

¤�1 ATMEGA 16 �9°;±�²�*	H�I¢³ (
�µ´

* DataSheet) 
A `  ¶.³�:/R�¬�·>Qd¸�}/� 4 ¹ 8 º�qsrh» 32 ¹¼°'±i��,¼����½�o�H	I¼��+�¬�¾���¿



Avr-gcc 
�������

 

Frez.organization / writed by jwz. 2004-12-13 / Learnning to Avr-gcc Programming. 

À�T
PORTA ` PORTB ` PORTC ` PORTD �  

B `  PORTA ��Á�Â � IO rÃH�I )�Ä � AD Å�Æ�H�I��/*�Ç�È�·>QdÉ	Ê 10 ºi��Ë/x�y
Ê¢� ADC �/Ì < ,�F�Í�Î 1023 Ï 0-1023 ÐÑ�Òp�� )�Ó�Ô¢Õ
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³ 2 � â Make All �i����� HEX è�§ ÏÜÞ�B�:���è�§ À 2.HEX ÐÜ��Q
®
19+��	��Î��>�  

> "make.exe" all 
 
-------- begin -------- 
avr-gcc (GCC) 3.4.1      // 
�� avr-gcc ���Þ��  
Copyright (C) 2004 Free Software Foundation, Inc.  // �6�7�P���� "�# ²�*�������  
This is free software; see the source for copying conditions.  There is NO 
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warranty; not even for MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. 
 
// ¤�1 ELF è�§��

_
e����¼� ELF è�§��������>�  

Size before:  // Å�Æ��.� ELF è�§����  
2.elf  : 
section    size      addr 
.text       208         0 
.data         0   8388704 
.bss          0   8388704 
.noinit       0   8388704 
.eeprom       0   8454144 
.stab       780         0 
.stabstr   1469         0 
Total      2457 
 
Converting to AVR Extended COFF: 2.cof  // � ELF è�§�Å�Æ�� AVR Studio I�� ��� �	��  
avr-objcopy --debugging --change-section-address .data-0x800000 
--change-section-address .bss-0x800000 --change-section-address .noinit-0x800000 
--change-section-address .eeprom-0x810000  -O coff-ext-avr 2.elf 2.cof 
Discarding local symbol outside any compilation unit: .do_copy_data_start 
Discarding local symbol outside any compilation unit: .do_copy_data_loop 
Discarding local symbol outside any compilation unit: .do_clear_bss_start 
Discarding local symbol outside any compilation unit: .do_clear_bss_loop 
 
Size after:   // Å�Æ��i��è�§����¢�  
2.elf  : 
section    size      addr 
.text       208         0 
.data         0   8388704 
.bss          0   8388704 
.noinit       0   8388704 
.eeprom       0   8454144 
.stab       780         0 
.stabstr   1469         0 
Total      2457 
 
Errors: none   // �6�Î��.:"!��¼�"#�$�-  
-------- end --------  // �6�%�&  
 
> Process Exit Code: 0 //avr-gcc %'&����¼� 0 ð ��( õ�%�&  
 � ®�� � AVRISP ��ä�� 2.hex è�§
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4 `  
® Ó X9Y�4�6.�/R�¬.� avr-gcc ����t
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C g�è.� Make ����4

¨
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Ç�����4�6�·>Q2A�ùi� PN �'F�j9*�+�������>¼�  
 

5 `  C g�h Makefile p��'�	Z W
�������
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Makefile �i4�6�1'� C:\WinAVR\bin
®
� wish84.exe ` tcl84.dll ` tk84.dll

� ¹�è�§�ª�{
Ê C:\WinAVR\mfile Mk«

®
�Tp�� PN s�X C:\WinAVR\mfile\mfile.tcl �T¬�'�

®
³�P �  

 
¬� mfile.tcl

T ³�:"v.:���®�¾�p�¯
�

Ï ³ 12 Ð  
 

6 `  4�6 ISP Programmer ���  
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 Ê�³i� Programmer NotePad 4�6�´��.�  
 µ ` Avr-gcc

×�¶ U�V
 

1 `  p�q�r��/t�S.«  
A `  u�ø�R � � PORTB qsr�4�6 T |.}ir Ï 8 º^Ð �

�
� gcc :���u

®
U�  

DDRB=0xFF; 
¦�¨i« 0xFF=0B1111 1111 ð � � T 1 ��ï�ð�\�|�}��/u�ø�ù�F�� T «  
DDRB=0x01; // Ë 0B0000 0001 �

�
ð � ��ù�� PORTB �"· 0 º Ï PB0 Ð	4�6T |�}���*�+ PB1-7

T | U �  
DDRB

T
AVR ��qsr�4�6�¸

�
7��  

B `  ¶�qsr PORTB :	¹ U�º�» ����u
®
U� .«  

Unsigned Char a=PINB; // ¹ U qsr PORTB � º�» �½¼�q�r PORTB � º�» u
®
«  

 
PB0

T = b2¾
  1 

PB1
TF¿ b2¾

  0 
PB2

T = b2¾
  1 

PB3
T = b2¾

  1 
PB4

T = b2¾
  1 

PB5
TF¿ b2¾

  0 
PB6

TF¿ b2¾
  0 

PB7
T = b2¾

  1 
 �
� a = 0b1001 1101 = 0x9D 

C `  À@q�r PORTB ¤ º�» ÏÁ4�6 º�» ÐÑ«�¼�3�Â PORTB · 0 º � · 2 º�6 1 Ï =b2¾
ÐÜ�  

DDRB=0 Ã //PORTB ��® T |�}��  
PORTB=0x03; //0b0000 0101 

D `  5�8¼�	�"e�fi��R�¬�1�3���q�r��"Ä
_
º�FÅ º�» �;5�F�1�p�Æ�¹�q�rht�S.�Ç�È � ����q�r��"Ä

_
º.� º�» u�Éi��Ê@C�¡�u�É

�
_?Ë�Ê  

B�u.«  
� PB4 6 1 � PORTB=PORTB | 0x10;    //0x10=0b0001 0000 
� PB4 6 0 � PORTB=PORTB & 0xEF;   //0xEF=0b1110 1111 
� PB4 6�Ì�Å¢� PORTB=PORTB^0x10;  //0x10=0001 0000 Í . PB4 � º�» � char a=PINB & 0x10;  // u�ø PB4

T
1 �;1 a>0 ��Î

�
a=0 

ì'íi�Ï� Ó ¤�m�p C g�h
���

� ×�Ð D�1�Ñ�Ò�ï�Y.\�� C g�h���+
´	�

��U� ¢�  
B�u.«  
PORTB |= 0x10; 
PORTB &= 0xEF; 
PORTB ^=0x10; 
If (PINB & 0x10){ ùi�"g�Ó ; }  
1�Î�Ô�a�Êi 2Õ ×�Ö �oÊ�]  

E `  ì'í avr-gcc A &�( \�×�¹�Ø'-�p�t�S�º.��u.« sbi (PORTB,4); cbi (PORTB,4);
¾���� PB4 6 1

��Ù�Ú �  
2 `  Å�w��2���  
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char 
unsigned char 
short 
unsigned short 
int 
unsigned int 
long 
unsigned long 
long long 
unsigned long long 
float 
double 
void 
 
�������i��¤�D�ü�¹ W

´2�
¸?Û�Ü�\��  

3 `  ��ä�z�{�g�Ói� C g�h &�( \;ô�õ�Ý�Þ¼����ä�ß���z�{�g�Ó��  
i. à�á�g�Ó  

A `  For(;;) g�Ói�;u.«  
for(i=0;i<8;i++){ 
   à�á�âãÃ  
}  // Þ�B�à�á 8 Si�  
¦�¨ ] for g�Ó�1

I
 zÕ���ä�å����  

B `  While(exp) g�Ói��u.«  
i=0; 
While(i<8){ 
  à�á�âoÃ  
  i++; 
} // Þ�B�à�á 8 S¢��A�1

I
 2Õ�� � â�à�á�â.���  

C `  Do while g�Ói��u.«  
i=0; 
do{ 
  i++; 

à�á�âoÃ  
}while(x<8); 
// Þ�B�à�á 7 S¼��æ T +	1

I � â��> zÕ��	g�Ó.�"æ T i++ ��·
_
S. zÕ ^ i Qç 1 1 \��  

 
ii. ¾�è�g�Ó��  

A `  if g�Ói� , À�é�é g�Ói\�� J�K�P������ë�§	0���+.��ê�ëi�kì'í�¡ �
�

���  
B `  switch g�Ó����  � \���¤�e�D�F

��®
Ri\���æ T u�ø�ù�î�¤�e�0�F Ù�ï ��ù�ð�_.��1�ý9Þ C ñ��¯

�  
4 `  :FòFó�ô�z�{ØÏ SIGNAL Ð  
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ë�§�� PN :/�¤¢��%�ø�u���³��  

*�:"· 1 ` 2 â T |��6�g�Ói��+�¬�
����6�7
_
e�o�3.�	���¢�/u

�	��

x��F¸

�
7À¡  p�����Àdw�� .DDRB ` PORTB D�� io.h x

¨
òi� ÏÑ* Ô +���Þ�B�:�19� iom16.h :

¨
ò.� ,io.h 1�P�� AVR

����
 " »
¨
ò¢��+�¶ makefile : &�¢

�	��

���¢�

�
¶ include\avr® ¢ }�p��.� Ô¼Õ io*.h è�§^Ð �  

· 4 â T C g�hi�/Ù�Ø;-¢� �	��3�¦�¨i��1¢� avr-gcc ��Ù?Ø'-'����j¡£ T int ���.� Î�
}"{¡¤�
'#�$ warning: return type of 'main' is not `int' �  
· 5 â

¨
òi\ � ¹¦¥�}��

Z
}��'Å�w.« i,j,k �  

· 6 â
¨
òi\�qsr PORTB ��® T |�}��  

· 7 â���qsr PORTB :/|.} =
bz¾

�  
· 8 â	ÊF· 18 â T

_
¹¡¥.£"à�á�g�Ó.�  

· 9 â	X�Y�ÊF· 17 â	A�1
_
¹�à�á�����+�� M���1���qsr PORTB �"Ä

_
º�6 ¿ �iA

LED
ú q �  
· 10 â	1 À@qsr;�	Ä

_
º Ï !�Å�w k §

¨
Ð[¨�©«ª�¬¡¦®¦¯±°"²  ~ ³ 1<<k ´^µ¡±¨V¶· ° ” ~ “ ²¡¸�¹±º�»¼³ 0b0000 0010 ¨�½¦¾ ~ ¿ÁÀÃÂ 0b1111 1101 ´�¨�ÄÁ©«ª¡°  1<<k Å C Æ�Ç

ª¦°"È¦É¡²�Ê  1 Ë¦Ì¡À¡Í k §¦Î±°BÏ�ÐÑºB» 1=0b0000 0001 ¨ k=2 ¨�½¦¾ 1<<k ¿¡À�Â  
0b0000 0100 º^Ò¦Ó¦Ô¦ÕÁÆ¦ÖÑ×ÁØ�º$ÙÚ´BÛ¡ÜÑº  
 Ý 11 ¾�Þ�Ý 15 ¾àß+áÁâ for ã¦ä�å¡æÑ°�ç�è"µ¦�¨�é�ê�ë^ì LED Ì¡íÑ°^î�ï¡ð¦ñÑ¨ò�ó¦ôÁõ °�öV÷¡ø�Ò�Þ±º  ò ×�ºBù�úÁÔ¦ûÃØ�º  
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