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AVR GCC

WINAVR ATMEL AVR GNUC  C++
GCC

1.1

demol.c
#include <avr/io.h>
int main( void)
{
unsigned char i, j, k,led=0;

DDRB=0xff;

htt%%{waw.BDTIC.com/TeCh

PORTB& =0XFE;
led=!led;
I
for (i=0; i<255; i++)

for(j=0; j<255;j++)
k++;

PBO LED demol.c
-> “ command ”

avr-gcc  —mmcu=at90s2313 —¢ demol.c

1-1



MCU -mmcu
at90s2313 -c

1-1

| Command Prompt

D:~>cd book
D:=~BOOK>cd chl
D=~ BOOK~CH1 »avr—gce —mmcu=at?@s2313 —c demol.c

D=~ BOOK~CH1>

demol.o
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avr-gcc  —mmcu=at90s2313 —-O demol.elf demol.o

demol.elf gcc ELF
df ELF
avr-objcopy
avr-objcopy -j .text -j .data -Oihex demol.elf demol.hex
gce text .data
= -0 ihex (intel HEX
file)
90S2313 FLASH demol.hex
demol.hex PBO LED
gcc C
make

Make



1.2 MAKEFILE

WINAVR Keil uVision IDE makefile
makefile ( )
make.exe
1.2.1 make
make
Make

Make [-f filename] [names]

filename make
GNUmakefile.
efile
|
htep: /s .BDTIC.com/Tech
nam - - make = ~mdKefile
1.2.2 Makefile
make targets Makefile make
make make
MAKE  ***No targets specified and no makefile found. Stop.
1.
MAKEFILE
# D:\AVRGCC\TEST

all:
@echo hello!
#End makefile

al:

D:\AVRGCC\TEST>make
hello!



2. (god)
make make

makefile

# D\AVRGCC\TEST
one:
@echo one.
Two:
@echo two.
Three:
@echo three.
#End makefile

1
D:\AVRGCC\TEST>make
one.
make makefile one
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two ,make makefile

3
D:\AVRGCC\TEST make three one two
three.
one.
two.
make
makefile

makefile
1 2..1:0:11 2.
[ ]



# D:\AVRGCC\TEST
one: Two

@echo one.

Two:

@echo two.

#End makefile

d:\avrgcc\test>make
two.
one.

Make one one Two Two
one

Makefile

makefile
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avr-gcc ¢ $< -0 $@
%.0 %.c “O”

make —
C %.0 %.c
$(CC) -c $(CPPFLAGS) $(CFLAGS)"

makefile
makefile “I T E#T =7



$( )

CC = avr-gcc
%.0: %.c
$CC) ¢ $< -0 $@
make
i@'l
I# L 13 \ L

MAKEFIEL

makefile
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foo.a(bar.o) $@ foo.a$% bar.o
<

$?

WINAVR makefile mfile 1-2
makefile

Main file name...

Output format

Optimization leave C S

C/C++ source file(s)  Assembler source files(s) C C++



1-2 mfile makefile

BT =]
File  Makefile Help
Bmat—-———~ = [for uze with AWA Studio 3.4 or WMLAR]. ;I
# Code generation ] )

E rnak Main File nams. .. ended COFF [far use with AR Studia J
# MU bype * ATSO ¥ |
# mal Outpuk Format k ATmega M| « atmegad
E opkimization lewvel L4 ATkimy  F atmegall3
# mal Debug Format 4 | iother  F atmegal 23
#  standard level L4 aktmegalé
E To CIC++ source fileds), .. n make Sl atmegalsl

Bssembler source filels). .. atmegal &z
orinkfF() options L4 atmegal6ss

:';E"L'I: scanf() options g atmegalss

External RAM options L atmegaiz
H# Ot ] atmega3zs
AvRdud
FORM . HeE - atmegadd
#7 L akmegassls
ar Port L4
TARE - atmegads3s
Miscellaneous
# List Enable Editing of Malkeﬁle -

ke Are autu:umatln:_alligenerated.]

http=—FAAmen—BBHE-

ech



1.3

UltraEdit + WinAVR IDE
UltraEdit C

UltraEdit WinAVR

(1) UltraEdit
-> ,
-> -> 4
-> ->
->
@
d:\devdir
UltraEdit demo.c
mfi maketi \ j
|
http aA/www.BD com/Tech
- -> * dXdevdir - prj
d:\devdir
makefile  demo.c
3 Ultraedit make
->
make
d:\devdir
UltraEdit make ©
Ctrl+shift+0
, UltraEdit ->
makefile SRC ©

AVR 1-3



1-3 UltraEdit
)
€ UltraEdit-32 - prj - [D:GGDX'\¥2\Demao.c] 10| x|
@ I SIEBE 2R WEE WEW S0 S0 T &ESe B0 FEEH =18
= ¥ |
¢» 00 d Sa @ | W i 5|4 B @]k =l ol W B
JJ motor. o I rte. e I rte. b I usart, o I uzart, hI common. b Demo. e |Mal:ef11e I timer. o I
:Eﬂxl I:I|x|
i TR R ; : % ?‘;P 2 #dcConwvert
pas I st.at.:.Lc uint g abdValue[S]; ,ffl’JL,fD {“ﬁﬁ L CheckﬁrrweEmtRu.nTl
IEEI# LI static uchar eep bTmpVWalus _ attribute_ | (sec ChecltrriveRunTime
static uint o wimpValue; II=-_1='=f.a-f|s :
{h BETE - DelaySwitehTime
S i i . DemTmphd¥alue
_____ B comman.h woid IntoConfigHode (wvoid):; EnterClockiade
..... B Demo.c ExitClocHﬂot_:le
----- B mMakefile {/ﬁ i —Z2=Z& _ g:tgﬁﬁﬁiﬁ:
..... B mator.c Foid Delaylsjuint t) GetTimelefference
..... B rtec : IntaConfizgMade
----- B e e i
_____ B timer.c for (i=0;1i<t;i++4] main
..... B timer.h { PortInit —
_____ B usart.c _delay loop_2 (250 * FREQ); Readbonfi ghata
_____ wdt_reset(): ser:out
B wsarth i SetCurrentTime
- -
STGHAT.
«I | o I .ol
text data b=z dec hex filename ;I
u] 34 a 34 22 demo.een
Errors: none ™
———————— end ————-———————————————— v
[T 53, gFl 2, Co [pos [eq: 2004-3-20 13012:54  [BEfoEA 12333 A,
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SlI-Prog + PonyProg

AVR FLASH EEPROM
ISP AVR FLASH
10000
ISP 1/10 MOSI MISO SCK
ISP
FLASH EEPROM
PC
AVR SI-Prog SI-Prog
PC 9 ,
PonyProg si-prog http://www.Lanc0S.com 1-4
PonyPorg AVR

http://www.Lan0S.com



1-4 S1-Prog

ViC
47 10K
)| 2 | MOST W_ il . RST
;f’?;:———l 4E7 |
il 5 =T | SCE
o2 Rl
o 7 e 4EF
O 3 | — =
5 =
s
ol 4
d E MIS0 5013
I
RN Dl D2 10K

PonyPorg PC SI-Prog
AVR

http://www.BDTIC. Com/TeCh
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2.1 AVR

AVR Flash
SRAM EEPROM
Flash 1K 128K , 10,000
AVR 16 FLASH
FLASH LPM
RO R31 SRAM 1/0
SRAM 2-1
2-1AVR SRAM
AHEHFE b 4k 2= ]
0 N 50000
ot |
ttp .BOTI1C==amdTec
R29 50010
R20 S001E
Ral_ | S001F
ol 00
500 $0020
501 50021
502 50022
530 50050
S3E $005E
I S005F
MEFSRANR
S0060
S0061
$045E
S045F
32 10 64 0X0060
SRAM SRAM SRAM



AVR 64 4K EEPROM

100 000
2.2 1/0

1/0 SFR SRAM
SRAM

SFR

#include <avr/io.h>

io.h avr AVR
io.h SFR —mmcu
ioxxxx.h
ioxxxx.h SFR
SFR
|
httpe£/www.BDTIC.com/Tech

=PINB; - -
io.h sfr_defs.h PORTB
i02313.h

#define PORTB _SFR_108(0x18)

sfr_defs.h
#define _SFR_108(io_addr) _MMIO_BYTE((io_addr) + 0x20)
#define _MMIO_BYTE(mem_addr) (*(volatile uint8 t *)(mem_addr))

PORTB=0XFF; *(volatile unsigned char *)(0x38)=0xff;
0x38 AT90S2313 PORTB
SFR SFR  SRAM
volatile C

2.3 SRAM



avr-libc inttype.h
int8 t 1 -128 127
uint8_t 1 0 255
int16_t 2 -32768 32767
uintl6 t 2 0 65535
int32_t 4 -2147483648 2147483647
uint32_t 4 0 4294967295
int64_t 8 -9.22%10"18 -9.22*10"18
uinté4 t 8 0 1.844*10M9
uint8_t val=8; SRAM 8
val=10;

const uint8_t val=8;

httﬁwnyWW BDTIC com/Tech

2.4 FLASH
avr-libc pgmspace.h

#include < avr/pgmspace.h >

__attribute_ ((__progmem__)) pgmspace.h
PROGMEM

1 FLASH

PROGMEM ;

char vad8 PROGMEM =1;
int valle PROGMEM =1;
longval32 PROGMEM =1;

avr-libc
pgm_read_byte(prog_void * addr)



pgm_read-word(prg_void *addr)
pgm_read_dword(prg_void* addr)

pgmspace.h 8 prog_char prog_uchar FLASH
8 8
char ram val; /Iram
const prog char flash val = 1; //flash
ram_val=pgm_read_byte(&flash va); // flash RAM
FLASH const

2.FLASH

const prog uchar flash array[] ={0,1,2,3,4,5,6,7,8,9}; /I
const unsigned char flash array[] RROGMEM ={0,1,2,3,4,5,6,7,8,9};

unsigend char |, ram_val;

http;//www.BRTIC.com/Tech

am_val = pgm_| read byte(flash

2 FLASH
const char flash str[] PROGMEM = “Héello, world!”;

const char *flash str = PSTR(“Hello, world!”);
FLASH
#include <avr/io.h>
#include <avr/pgmspace.h>
#include <stdio.h>

const char flash strl[]] PROGMEM =* n

int main(void)



intl;
char *flash_str2=PSTR(" ");
while(1)
{
scanf(“%d” ,&1);
printf_P(flash_strl);
printf(“\n”);
printf_P(flash_str2);
printf(“\n”);
}
}
2.5 EEPROM

#include <avr/eeprom.h>

avr-libc EEPROM APl

htE&ps/ v, BDFIC.com/Tech

m_busy wai 1
uint8 t eeprom read byte (const uint8_t *addr) //
uintl6 t eeprom read word (const uint16_t *addr) //
void eeprom_read_block (void *buf, const void *addr, size t n) //
void eeprom_write byte (uint8_t *addr, uint8_t val) //
void eeprom_write word (uint16_t *addr, uint16 tval) //
void eeprom_write_block (const void *buf, void *addr, size t n)//

EEPROM
EERPOM
I* Oxaa EEPROM 0
0 RAM val */

#include <avr/io.h>
#include <avr/eeprom.h>

int main(void)

{

unsigned char val;



eeprom_busy wait(); // EEPROM

eeprom_write_byte(0,0xad); // Oxaa EEPORM 0O
eeprom_busy_ wait();
val=eeprom_read byte(0); // EEPROM 0 RAM val
while(1);
}
EEPROM

#include <avr/io.h>
#include <avr/eeprom.h>

unsigned char vall _ attribute_ ((section(*.eeprom™)));//EEPROM

int main(void)

{

unsigned char val2;

eeprom_busy wait();

httgsA2aiv . BDTIC.com/Tech

= eeprom_read byte( varl); /*

while(1);

EEPROM
EEPROM
EEPROM .eeprom , avr-objcopy df
ihex  binary



2.6 avr-gcc  (section) (relocation)
, 7 as ( ) 0 ,
Id run-time
Id ;
Avr-gcc object-file :text .data
.bss .eeprom FLASH RAM
EEPROM FLASH RAM
EEPROM
FLASH = .text + .data
RAM = .data + .bss [+ .noinit] + stack [+ heap]
EEPROM = .eeprom
h text
ttp://www.BDT]C.com/Tech
tex - - initN—finiN
.initN .FiniN C
AnitN- .finN absolute section avr-libc
AnitN
main() (startup)
10 anit0  .init9 anit0  .init9
init0
__init() __init()
Janitl
init2
init3
Jinit4
.data FLASH .data bss
UNIX .data Avr-gcc  .data flash
rom .text init4 SRAM .data



.inits
.init6
C C++
init7
.init8

init9
main()
avr-libc startup module
init2  init4 .data
.bss startup main
finiN
main()

o 9 , fini9  finil

fini9
exit() exit() main

http://www.BDTIC. com/Tech

fini6
C C++
fini5
fini4
fini3
fini2
finil

fini0
AnitN -~ finiN

void my init portb (void) _ attribute  ((naked)) \



__attribute__ ((section (".initl™)));
void my_init_portb (void)

{
outb (PORTB, Oxff);
outb (DDRB, Oxff);
}
section(“.init1") my_init_portb anitl
main naked
.data
.data RAM FLASH
.data

char err_str[]=""Your program has died a horrible death!”;
struct point pt={ 1,1} ;

.data SRAM avr-gcc
-WiI —Tdata,addr addr 0X800000  SRAM
ata 0x1100 addr 0X801100
startup
.bss .noinit , .noinit startup
.noinit

int foo _attribute  ((section (“.noinit”)));

.noinit

int fol __ attribute  ((section(“.noinit”)))=0x00ff;

.eeprom

EEPROM
Static unsigned char eep_buffer[3] __ attribute  ((section(“.eeprom”)))={1,2,3};

.noinit RAM



0X 2000
avr-gcc ... -WI,--section-start=.noinit=0x802000

Avr-gcc  FLASH RAM EEPROM
flash 0 RAM 0x800000
eeprom 0X 810000 RAM
eeprom 0x800000  0X810000

void MySection(void) _ attribute  ((section(".mysection™")));
void MySection(void)

{
printf("hello avr!");

avr-gcc ... -WI,--section-start=.mysection=0x001c00

http:/7Www.BDTIC.com/Tech



3.1

SIG_SPM_READY

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>

SIGNAL(SIG_INTERRUPTO)

avr-gcc
0
Avr-gcc SIGNAL (signame)
INTERRUPT signame signame io.h 31
ATMega8 signame signame ioxxxx.h
3-1ATMega3
signame
SIG_INTERRUPTO INTO
SIG_INTERRUPT1 INT1
SIG_OUTPUT_COMPARE2 /
SIG_OVERFLOW?2 / 2
SIG_INPUT_CAPTURE1L / 2
https/iAmn BDHCcom/Hech
G=O _oohAREE &« LILJ U=
SIG_OVERFLOW1 / 1
SIG_OVERFLOWO / 0
SIG_SPI SPI
SIG_UART_RECV USART
SIG_UART_DATA USART
SIG_UART_TRANS USART
SIG_ADC ADC
SIG_EEPROM_READY E’PROM
SIG_COMPARATOR
SIG_2WIRE_SERIAL TWI



I

INTERRUPT SIGNAL

INTERRUPT

avr-libc APl
void sei(void) void cli(void)

3.2 /

TCCRO / 0

http:// WWW B L)mp!

SIGNAL

Flag Regls er

com/Tech

TOVO
TIMSK (Tlmer Interrupt Mask Register)
TOIEO / 0 /
[* MCU:AT90S2313 4AMHz */

#include <avr/io.h>

#define uchar unsigned char

#define SET_LED PORTD&=0XEF //PD4
#define CLR_LED PORTD|=0X10

int main(void)
{
uchar 1,j=0;
DDRD=0X10;
PORTD=0X10;



TCNT0=0; // T/CO
TCCRO=5; // ck/1024 ,

while(1)

{
//
//4000000 /1024 /256 /15 = 1Hz
for(i=0;i<15;i++)

{
loop_until _bit _is_set(TIFR,TOVO);
sbi(TIFR,TOVO0);// 1 TOVO
}
if(j) // LED
SET _LED, j=0;
else
CLR_LED, j=1;

http.//www . BDT1C.com/Tech

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>

#define uchar unsigned char

#define SET_LED PORTD& =0XEF //PD4
#define CLR_LED PORTD|=0X10

static uchar g_bCount=0; //
static uchar g_bDirection=0;

/ITICO

SIGNAL(SIG_OVERFLOWO)

{
1l T =256* 1024 / AMHz
if(++g_bCount >14) 1l 15
{

if(g_bDirection) // LED



SET_LED,g bDirection=0;
else
CLR_LED,g bDirection=1;

g_bCount=0;

int main(void)

{
DDRD=0X10;
PORTD=0X10;

TCNTO=0; // T/CO
TCCRO=5; // ck/1024 ,

TIMSK=_BV/(TOIEO);

sei();

while(1);

avr-libc Watchdog
wdt_reset() // Watchdog
wdt_enable(timeout)  // Watchdog
wdt_disable() /I Watchdog

wdt.h  wdt.h Watchdog
wdt_enable timeout

WDTO_15MS Watchdog 15
WDTO_30MS Watchdog 30
WDTO_60MS Watchdog 60
WDTO_120MS  Watchdog 120
WDTO 250MS  Watchdog 250
WDTO_500MS  Watchdog 500
WDTO_1S Watchdog 1
WDTO_2S Watchdog 2

Watchdog



I* MCU:AT90S2313 4MHz */

#include <avr/io.n>
#include <avr/wdt.h>
#include <avr/delay.h>

#define uchar unsigned char
#define uint unsigned int

#define CLR_LED PORTD& =0XEF //PD4
#define SET_LED PORTD|=0X10

I 1ms
void DelayMs(uint ms)
{

uint i;

for(i=0;i<ms;i++)
_delay_loop_2(4 *250);

htEps//www.BDTIC.com/Tech

DDRD=0X10;
PORTD=0X10; //SET_LED

wdt_enable(WDTO_19);
wdt_reset();

DelayMs(500);

CLR_LED;
DelayMs(5000);// WDT
SET_LED;

while(1)
wdt_reset();

PD4 LED Watchdog ~ MCU



3.4 UART

1* MCU:AT90S2313 AMHz */
#include <avr/io.h>

#define uchar unsigned char
#define uint unsigned int

[luart

void putc(uchar c)

{
loop_until_bit_is set(UCR,UDRE);
UDR=c;

[luart
uchar getc(void)

httpEid Ziww. BDTIC.com/Tech

int main(void)
{
[uart
UCR=(1<<RXEN)|(1<<TXEN);
UBRR=25; //baud=9600 UBRR=CK/(baud* 16) -1

while(1)
{
putc(getc());
}
}
UART UART

* MCU:AT90S2313 4MHz */



#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>

#define uchar unsigned char
#define uint unsigned int

uchar g_bTxdPos=0; //
uchar g_bTxdLen=0; //
uchar g_bRxdPos=0; //
uchar g_bRxdLen=0; //

uchar g_aSendBuf[16]; //
uchar g_aRecvBuf[16]; //

I
SIGNAL(SIG_UART_RECV)

{
uchar c=UDR;

if(g bRxdLen>0)

http sAWWW . BDTIC.com/Tech

I
SIGNAL (SIG_UART_TRANS)

{
if(--g_bTxdLen>0)

ubD R=g_aSendB uf [ ++g_bTxd Pos] :

I
uchar IsRecvCompl ete(void)

{
return g_bRxdLen==

}

I
void SendToUart(uchar size)

{
g_bTxdPos=0;

g _bTxdLen=size;



UDR=g_aSendBuf[0];
while(g_bTxdLen>0);
}

I
void RecvFromUart(uchar size,uchar bwait)
{
g_bRxdPos=0;
g _bRxdLen=size;
if (bwait)
while(g_bRxdLen>0);

int main( void)

{

uchar i;

[uart
I
UCR=(1<<RXCIE)|(1<<TXCIE)|(1<<RXEN)|(1<<TXEN);
UBRR=25; //baud=9600 UBRR=CK/(baud*16) -1

httpz//www.BDTIC.com/Tech

while(1)

{
1 16
RecvFromUart(16,0);

Il
while(!1sRecvComplete();

I
for(i=0;i<16;i++)
g_aSendBuf[i]=g_aRecvBuf[i];

1
SendToUart(16);

RecvFromUart
IsRecvComplete



3.5 PWM

/*
avr-libc PWM
MCU:at90S2313
:4AMHz
*/

#include <avr/io.h>
#include <avr/delay.h>

#define uchar unsigned char
#define uint unsigned int

#define FREQ 4

I
void DelayM s(uint ms)
{
uint i;
for(i=0;i<ms;i++)

http*77Wwww’.BDTIC.com/Tech

int main (void)

{
uchar direction=1;
uchar pwm=0;

I 8 PWM , oc1
TCCR1A= BV (PWM10) | BV (COM1A1);

/IPWM PB3
DDRB=_BV (PB3);

I PWM :CK/8 PWM AMHZz/8/512=976Hz
TCCR1B = BV (CS11);

1l PWM OoC1
while(1)
{

if(direction)

{



if (++pwm==254)

direction=0;
}
else
{
if (--pwm==0)
direction=1;
}
OCR1=pwm;
DelayMs(10);
}
return O;
}
3.6

/*

http:77www.BDTIC.com/Tech

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>

#define uchar unsigned char

#define SET_RED_LED PORTB&=0XFD //PB1
#define CLR_RED_LED PORTB|=0X02

#define SET_YEL_LED PORTB&=0XFE //PBO
#define CLR_YEL_LED PORTB|=0X01

I
SIGNAL(SIG_COMPARATOR)
{
if(ACSR & _BV(ACO))
{
SET_YEL_LED;
CLR_RED_LED;



CLR_YEL_LED;
SET_RED_LED;

int main(void)

{
DDRB=0X03;
PORTB=0X03;

Il ACIS1=ACIS0=0
Il ACIE=1
ACSR=_BV/(ACIE);

sei();

JIAINO:  AINL: AINO AIN1 ACO=1
if(ACSR & _BV(ACO))

http=/Afyww.BDTIC.com/Tech

else

{
CLR_YEL_LED;

SET_RED_LED;
while(1);

LED ATMega8 AINO  AIN1

3.7 A/D

I* A/D MCU:atmega8 AMHz Ji



#include <avr/io.n>
#include <avr/delay.h>
#include <stdio.h>

#define uchar unsigned char
#defineuint unsigned int

static uint g_aAdValue[8];  //A/D
void lolnit(void);

uint AdcConvert(void)
{
uchar i;
uint ret;
uchar max_id,min_id,max_value,min_value;

ADMUX=0XcO;// 256V 0
ADCSRA= BV(ADEN);//  ADC
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_delay_loop_1(60);
while(ADCSRA&_BV(ADSC))
_delay loop_1(60);

ret=ADCL;
ret|=(uint)(ADCH<<8);
g_aAdValue|i]=ret;

}

ret=0;

for(i=1;i<8;i++)
ret+=g_aAdValudli];

1l
ret/=7;
max_id=min_id=1;
max_vaue=min_value=0;
for(i=1;i<8;i++)
{

if(g_aAdVaue[i]>ret)

{
if(g_aAdValug[i]-ret>max_value)



max_value=g_aAdVaug[i]-ret;
max_id=i;

if(ret-g_aAdValug[i]>min_value)

{
min_value=ret-g_aAdValudi];
min_id=i;

}

Il
ret=0;
for(i=1;i<8;i++)
{
if((i'=min_id)& & (i'=max_id))
ret+=g_aAdVaug[i];
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ret/=6;
ADCSRA=0;// ADC

return ret;

}

int main(void)
{
uchar i;
lolnit();

while(1)
{
scanf("%c",&i);
if(i=="c)
printf("%d\n",AdcConvert());



I AID MCU:atmega8 AMHz Ji

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>
#include <avr/delay.h>
#include <stdio.h>

#define uchar unsigned char
#defineuint unsigned int

static uint g_nAdValue=0;
void lolnit(void);

/| AID
SIGNAL(SIG_ADC)

{
g_nAdValue=ADCL;

http=77Www.BDTIC.com/Tech

int main(void)

{

uchar i;

I 2.56V 0
ADMUX=0XcO0;

/I ADC, , , ck/8
ADCSRA=_BV(ADEN)|_BV(ADIE)| BV(ADFR)| BV(ADPS1)| BV(ADPS0);

lolnit();// /
ADCSRA|=_BV(ADSC)://

while(1)
{
1
for(i=0;i<100;i++)
_delay loop_2(4* 250 * 10);//10ms



cli();
printf("%d\n",g_nAdValue);

sei();
}
}
ATMega8 A/D ADC
ADSC ADC
ADSC ADC
PrintMonitor ( )

http://www.BDTIC.com/Tech



C 1/0

4.1 avr-libc 1/0

avr-libc 1/0 stdin, stdout stderr C
1/0 avr-libc
startup 1/0 avr-libc
fopen() fdevopen() fdevopen
avr-libc
fdevopen()
fdevopen

FILE* fdevopen( int(* put) (char), int(* get)(void), int opts __ attribute ((unused))

http://www.BDQTIC,com/Tech

stdin
stdout stderr stdin

1

int put(char c)

{
return 0;
}
0
“\n~ 1/0
put “\n~ “\r~

UART  put



int uart_putchar(char c)

{
if(c=="\n")
uart_putchar(‘\r');
loop_until_bit_is set(UCSRA,UDRE);
UDR=c;
return O;
}
2

int get(void)

{

}

get int —1
viprintf()

h t _E/fprlntf /17' __stream, BnDhall*_ I Cﬂ va list 7.'_ h
Ren DU 1L, COMm/1EC
vfprintf libc 170 ;

,vfprintf
1
2
-WI,-u,vfprintf -Iprintf_min
3
-WI,-u,vfprintf -lprintf_flt 4m
vfscanf()

int vfscanf ( FILE* __stream, const char * __fmt, va list _a )



“%[1,

vfscanf libc 170
__fmt _ap

€y
@

-WI,-u,vfscanf -Iscanf_min -Im
©) :

-WI,-u,vfscanf -Iscanf_flt —{m
4 2 170

/

/*

*/

UART

170

viprintf

__stream

vfscanf

170

I — - 2
PC6{RESETCS(ADCS/SCL) — I
S P——1 PDO(RXD) PCHADC4SDA] — |
=——— PDI(IXD)  PC3(ADC3) —T0
== PDXINTO)  PCIADCY) [ty VOC ot wxp 10
=— FD3{INTI}  PCIADCT) — Vi GND =10
_— S PD4(TO) PCO(ADCO) s Cl- Tlout = T
T — Ve GND =5 L €2 Rlin = —10
=— GND AREF |—= - —10
—I et PBO(XTI/TS) AVCC i 2 Rlout =10
o T PBIXT2TS2)  PBS(SCK) — Ve Thin = —0
= 7 PDS(T1) PBAMISO) =,  Tout T2in ety e}
A 51 PDG(AINO) PB3(MOSIOC2) b R2in R2out { e
pas 5= PDT(AINI) PBOCIBSS) = VIV
/ =1 PBO{ICE) PRIOCIA) [— T AXIZ
= 20pF -
avr-libc i/0
main.c
MCU:atmega8
2004-09-09



#include <avr/io.h>
#include <avr/pgmspace.h>
#include <stdio.h>

char g_aString[81];

//uart
int usart_putchar(char c)
{
if(c=="\n")
usart_putchar("\r");
loop_until _bit is_set(UCSRA,UDRE);

UDR=c;
return 0;
}
//uart
int usart_getchar(void)
{
loop_until _bit is_set(UCSRA,RXC);
return UDR;
I’] b
ttp://www.BDTIC.com/Tech
VOl olﬁ1tfg:: ) - -
{
//uart
UCSRB=_BV(RXEN) | _BV(TXEN) ;/*(1<<RXCIE) | (1<<TXCIE) |*/
UBRRL=25; //9600 baud 6MHz:38 4MHz:25
//
fdevopen(usart_putchar,usart_getchar,0);
}
int main(void)
{
int tmp;
lolnit();
while(1)
{
// 1
viprintf(stdout," 1[ J:\n",0);

vfscanf(stdin,"%d",&tmp);



viprintf(stdout," :%d\n", tmp) ;

// 2

printf(" 2[ 1:\n");
scanf("'%s",g_aString);

printf(" 2%s\n",g_aString);
// 3

printf P(PSTR(" 3[ 1:\n"));
scanf P(PSTR("'%d"),&tmp);

printf P(PSTR(" 2%d\n"),tmp);

4-2 PrintMonitor

i, PrintMonitor ¥1.0 [COM1,9600,8,1] -10| x|
1'1!]15,’*1 EPEIESE ]
ﬁEEﬂ
l‘] mma TR “" l‘]
ttpldLywyww . BDTIC.com/{Tec
ﬁEEﬂﬁ?}x?j c
i A B
id
Send I Clear I
PrintMonitor 4-2 windows .
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AT89S52

5.1 LuckyProg S52

ATMEL 89S AVR ISP ISP
ISP EEPROM
AVR AT90S2313 AT89S52 ISP LuckyProg S52
LuckyProg Sb2
5-1 AT90S2313 RS232 2312
ISP AT89S52

5-1 LuckyProg S52

ech

5-2  LuckyProg S52 AT90S2313  UART RS232
4-1

ISP AT89S52 XTALO XTAL1 6MHz

ISP MOSI MISO  SCK AT90S2313 110 RST

110



5-2 LuckyProg S52 ISP

ATRISS?
Ve
Il KTALD RST
] 1
opF
—
opF
I ] &MH: XTALL MOSIPL
| MISC/PLLG
GHD SCKPLT
1 12
e} TESE PROATN -
—— XTALZ  PBI(AINI) ]'L
= XTALI PE2 =
PE30CT) I"
. PEA -
= PDG(ICP)  PES(MOSI) E
FDS(T1)  PRGMISO) <

POORX)

PCHATH D

ATHS2313-10P]

~com/Tech



5.2 AT89S52|SP

6 CPU

VCC GND

5V

52 SCK
XTAL1

RST

1ms

MISO/P1.6
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51 AT89S52 ISP
1 2 3 4
1010 1100 0101 0011 XXXX XXXX 0110 1001( )
1010 1100 100X XXXX XXXX XXXX XXXX XXXX
( ) 0010 0000 XXXA12-A8 A7-AO D7-DO
( ) 0100 0000 XXXA12-A8 A7-AO D7-DO
1010 1100 | 1110 O0B1B2 | XXXX XXXX XXXX XXXX
0010 0100 XXXX XXXX XXXX XXXX xXLB3 LB2 LB1 xx
0010 1000 XXXA5-A0 XXXX XXXX
( ) 0011 0000 XXXA12-A8 Byte 0 Bytel-255
( ) 0101 0000 XXXA12-A8 Byte 0 Bytel-255
1.
1 B1=0 B2=0
2 B1=0 B2=1 1
3 Bl=1 B2=0 2
4 Bl=1 B2=1 3




2. Reset SCK 64 0
255 256

5.3

avr-libc API

void _delay loop_1(unsigned char count)
count x 3 count 8

void _delay loop_2(unsignedint count);

count x 4 count 16
delay.h
WINAVR \AVRAINCLUDE\AVR
_delay loop 2
static inlinegyoi
httpisFww--BDTIC.com/Tech
asm volatile (
"1: shiw %0,1" "\n\t"
"brne 1b"
:"=w" (__count)
:"0" (__count)
JF
}
static 8
count * 4 inline
AT90S2313
void DelayMs(unsigned int t)
{
unsigned int i;
for(i=0;i<t;i++)
_delay loop 2(FEQ * 250 - 1);
}

FEQ ( M )



AT90S2313

#include <avr/io.h>
#include <avr/interrupt.h>
#include <avr/signal.h>
#include <avr/delay.h>
#include <avr/wdt.h>

#define uchar unsigned char
#define uint unsigned int

#define SETLED PORTB& =0xF7
#define CLRLED PORTB|=0X80

#define FREQ 6 |/ 6MHz

#define MOSI 4
#define M1SO 6
#define SCK 0

ht€ps//Aww._.BDTIC.com/Tech

XBB
#define CMOD 0XCC;

uchar g_bTxdPos=0; IIUART
uchar g_bTxdLen=0; //
uchar g_bRxdPos=0; IIUART

uchar g bRxdLen=0; //

uchar g_aMemBuf[32]; //

void DelayMs(uint t)
{
uint i;
for(i=0;i<t;i++)
{

_delay loop_2(250* FREQ-1);//delay 1ms
wdt_reset();

}
void DelayBus(void)



_delay loop_1(4);
wdt_reset();

void |SP_WriteByte(uchar dat)
{
unsigned char i;
for(i=0;i<8;i++)
{
if (dat& 0x80)
shi(PORTB,MOSI);
else
chi(PORTB,MQOSI);
shi(PORTB,SCK);
DelayBus();
chi(PORTB,SCK);
DelayBus();
dat<<=1;
}
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ret
uchar i;
for(i=0;i<8;i++)
{
ret<<=1;
sbi (PORTB,SCK);
DelayBus();
if(PIND& 0x40)
ret|=1;
cbi(PORTB,SCK);
DelayBus();
}
return ret;
}
N T
I
SIGNAL(SIG_UART_RECV)
{
uchar c=UDR;
if(g_bRxdLen>0)
{



g_aMemBuf[g_bRxdPos++]=c;

g_bRxdLen--;
}
}
1
SIGNAL (SIG_UART_TRANS)
{
if(--g_bTxdLen>0)
UDR=g_aMemBuf[++g_bTxdPos];
}
1
void WaitRecv(void)
{
while(g_bRxdLen>0)
DelayBus();
}
1
void SendToUart(uchar size)
{
g_bTxdPos=0;
g_bTxdL izay
http=/Awww.BDTIC.com/Tech
ile{g_bTxdLen>0) - -
DelayBus();
}
1
void RecvFromUart(uchar size,uchar bwait)
{
g_bRxdPos=0;
g_bRxdLen=size;
if (bwait)
WaitRecv();
}
Tl
1/S52
uchar PrgEn(void)
{
/IMOSI SCK
chi(PORTB,SCK);

chi(PORTB,MOS);
sbi(DDRB,MOSI);
sbi(DDRB,SCK);



chi(PORTB,RST);
DelayMs(100);
I|SP_WriteByte(Oxac);
ISP_WriteByte(0x53);
ISP_WriteByte(0);

if(ISP_ReadByte()==0x69)

return 1;
else
return 0;
}
11S52
void PrgDs(void)
{
/IMOSI  SCK
chi(PORTB,MOS);
chi(PORTB,SCK);
chi(DDRB,MOS!);
chi(DDRB,SCK);
chi(PORTB,RST);
DelayM s(?));
https/~fwww.BDTIC.com/Tech
/[ FLASH
void ReadDevice(void)// CMD : 1
{
uchar i j k;

uchar pageaddress=g aMemBuf[1];
uchar pagecount=g_aMemBuf[2];

if(!PrgEn())

{
g_aMemBuf[0]=ERR;
return ;

}
g _aMemBuf[0]=ACK;
SendToUart(1);

for(k=0;k<pagecount;k++)
{

ISP_WriteByte(0x30);
ISP_WriteByte(pageaddress++);//\Write address



for(i=0;i<8;i++)
{
for(j=0;j<32;j++)
{
g_aMemBuf[j]=ISP_ReadByte();
}
SendToUart(32);
}
if(k&0x1)
SETLED;
else
CLRLED;

}
PrgDs();
CLRLED;
g_aMemBuf[0]=ACK;
}
/[ FLASH
void WriteDevice(void)//CMD : 3
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g_aMemBuf[0]=ERR;

return ;
}
uchar pageaddress=g_aMemBuf[1];
uchar pagecount=g_aMemBuf[2];

for(k=0;k<pagecount;k++)
{
ISP_WriteByte(0x50);
ISP_WriteByte(pageaddress++);  //Write address
SETLED;
for(i=0;i<8;i++)
{
g_aMemBuf[0]=3;
SendToUart(1);
RecvFromUart(32,1);

for(j=0;j<32;j++)
{



ISP_WriteByte(g_aMemBuUf[j]);

DelayMs(1);
}
}
CLRLED;
//IDelayM s(256);
}
PrgDs();
g_aMemBuf[0]=ACK;
}
I
void EraseDevice(void) // CMD : 2
{
if(PrgEn()==0)
{
g_aMemBuf[0]=ERR;
return ;
}

ISP_WriteByte(Oxac);
I|SP_WriteByte(0x80);
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PrgDs();
g_aMemBuf[0]=ACK;
}
I
void WriteL ockBits(void) // CMD: 4
{
uchar temp;
if(PrgEn()==0)
{
g_aMemBuf[0]=ERR;
return ;
}
temp=0xe0;
if(g_aMemBuUf[1])
temp|=0x02;
if(g_aMemBuUf[2])
temp|=0x1;
I|SP_WriteByte(Oxac);
ISP_WriteByte(temp);
ISP_WriteByte(0);



ISP_WriteByte(0);
g_aMemBuf[0]=ACK;
PrgDs();
}
1
void ReadlL ockBits(void)//CMD :5
{
if(PrgEn()==0)
{
g_aMemBuf[0]=ERR;
return ;
}
ISP_WriteByte(0x24);
ISP_WriteByte(0);
ISP_WriteByte(0);
g _aMemBuf[0]=ISP_ReadByte&();
g_aMemBuf[0]>>=2;
g aMemBuf[0]&=7;
PrgDs();

http2//www .BDTIC.com/Tech

aln(-v0|d)

DelayMs(1000);
Ililo
PORTB=0X08;
DDRB=0X09;
DDRD=0;
PORTD=0XFF;//

uart
UCR=(1<<RXCIE)|(1<<TXCIE)|(1<<RXEN)|(1<<TXEN);
UBRR=38; //UBRR=FCK/(9600* 16) -1

wdt_enable(WDTO_1S);

I
PrgDs();

1l
DelayMs(1000);



Il
sei ();

1l
while(1)
{
RecvFromUart(3,1);
SETLED;
switch(g_aMemBuf[Q])
{
case 0
PrgDs();
g_aMemBuf[0]=ACK;
break;
case 1:
ReadDevice();
break;
case 2.
EraseDevice();
break;

http:Z}WWW.BDTIC.Com/TeCh

WriteL ockBits();
break;
case 5:
Readl ockBits();
break;
case ACK:
g_aMemBuf[0]=ACK;
break;
default:
break;
}/switch
SendToUart(1);
CLRLED;
}//main loop
}//main

FLASH g_aMemBuf
51 2313 RAM g_aMemBuf 32
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TWI

6.1 TWI

ATMega Atmel ™I
TWI  PHILIPS 12C TWI Atmel

TwI 12C
12C PHILIPS
AVR ™I 12C
AVR 1/0
TWI SCL  SDA 170
12C
MEGA8 ™I
12C MEGA8

TWCR  TWEN 1

g / /. BDT FC” com/Tech

DDRC&=0XcF;
PORTC|=0X30;
Wi TWCR START  STOP START
STOP
Wi TWAR TWGCE , ™I TWCR  TWEA
1 TwI

TWI
MEGAS

TWI Avr-libc API twi.h



6.2 DS1307
DS1307
DS1307 BCD
® 56 NV SRAM
[ ]
[ ]
DS1307 8 56 RAM
61 DSI307
7| 6 | 5| 4 | 3| 2] 0
00 | SECoNDs | cH 10
0L | MINUTES | o 10
12 | 10HR
02 | HOURS | O
h 2 YN T
ttﬁ A 0 JCeC !
A DATE o] o 10
05 | MONTH [ o | o | o | 10
06 YEAR 10
07 | coNTROL [ouT| o | o | sowe [ o | o | RSL| RS0
08
RAM
56 byte
3th Y
DS1307
DS1307  RAM 0
DS1307 BCD
SQW/OUT CONTROL
SQW/OUT
BIT7 OUT SQW/OUT SQWE=0
OUT 1 SQL/OUT ,
BIT4 SQWE / 1
BITO RSO BITL RSL

ch



00h
DS1307  TwWI
DS1307 — TWI
1_START

2.  SLA+W(0xd0)
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DS1307 — TWI

1.START
2. SLA+R(Oxd1)
3.

DS1307
4.STOP

DS1307

DS1307 Mega8

Vbat
DS1307

6-2

RS1 RSO

Hz

4096

8192

PP, |O|O
P |O|FR,|O

32768

CH

SLA

DS1307

,DS1307 ACK

DS1307 RAM
,DS1307 ACK
DS1307
6-1 DS1307
2.0v 3.5V
RTC

(CH)

1101000

RAM

X1 X2

vCC
RAM

DS1307

DS1307
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1.25



6-1 Mega8 DS1307

. Vee
= 10K T
Pr— - - -
—< © TR AR I
XD I POSTTRTIRCS(ADCS/SOL) =
ol PDI(RLXD) POAHADCA/SDA) (i e | I T
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e e W PC2ADCY) [—S :
= PD(INTI PCHADCT) f—s! -
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[
== 20pF
DS1307 USART 1/0
/*
Mega8 TWI DS1307
main.c
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#include <avr/io.h>
#include <avr/delay.h>
#include <avr/twi._h>
#include <avr/pgmspace.h>

#include <stdio.h>

#define uint unsigned int
#define uchar unsigned char

#define FREQ 4
#define DS1307_ADDR 0XDO

#define TW_ACK 1
#define TW_NACK 0

#define RTC_READ 1
#define RTC_WRITE O



FILE *g_hFile;

uchar g_aTimeBuf[7];// / BCD
uchar g_aTimeBin[7];// /

void DelayMs(uint ms)
{

uint i;
for(i=0;i<ms;i++)
_delay_loop_2(FREQ *250);

/******************* I /0 *khkkkkkkkhkhikikikikikk ********/

// 1/0
int usart_putchar(char c)

{
if(c=="\n")
usart_putchar("\r");
loop_until _bit is_set(UCSRA,UDRE);
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int usart_getchar(void)

{
loop_until _bit is_set(UCSRA,RXC);
return UDR;
}
//
void lolnit(void)
{
//
UCSRB=_BV(RXEN) | _BV(TXEN) ;/*(1<<RXCIE) | (1<<TXCIE) |*/
UBRRL=25; //9600 baud 6MHz:38 4MHz:25
//UART 1/0
g_hFile=fdevopen(usart_putchar,usart_getchar,0);
}

/******************* I /0 *hkkkkkkhkikikikikikk **********/



/************* TW I *khkhkhhkhkikkkkkik **************/

//
void twi_stop(void)
{
TWCR = _BV(TWINT) | _BV(TWSTO) | _BV(TWEN);
}
//
uchar twi_start(void)
{
TWCR = _BV(TWINT) | _BV(TWSTA) | _BV(TWEN);
while ((TWCR & _BV(TWINT)) == 0) ;
return TW_STATUS;
}
//
uchar twi_writebyte(uchar c)
{
TWDR = c;
TWCR = BY(TWANT) | _BV(TWEN);
http:dwin =BDTIC.com/Tech
gturn TW_STATUS; - -
}
// ack: true ACK false NACK
uchar twi_readbyte(uchar *c ,uchar ack)
{
uchar tmp=_BV(TWINT)|_BV(TWEN);
if(ack)
tmp|=_BV(TWEA);
TWCR=tmp;
while ((TWCR & _BV(TWINT)) == 0) ;
*c=TWDR;
return TW_STATUS;
}

/************* TW I *khkhkhhkikhkkkkkik **************/



/*************D81307 *khkkkkkkkkhkikikikikk **************/

// DS1307
uchar rtc_write(uchar addr,uchar *buf,uchar len)

{

uchar i;

twi_start();

twi_writebyte(DS1307_ADDR|TW_WRITE);

twi_writebyte(addr);//write address

for(i=0;i<len;i++)
twi_writebyte(buf[i]);

twi_stop();

return 0;

// DS1307
uchar rtc_read(uchar addr,uchar *buf,uchar len)

{

uchar i;

rtc_write(addr,0,0);//set address

http=~A7/www.BDTIC.com/Tech

twi_start();
twi_writebyte(DS1307_ADDR|TW_READ);
for(i=0;i<len-1;i++)
twi_readbyte(buf+i,TW_ACK);
twi_readbyte(buf+i,TW_NACK);

twi_stop();
return O;

}

/*************D81307 kkhkkkkkkkkhkikikikik **************/

/************* *hkkkkkkhkhkhkiiiiikikkx **************/

// TWI
void Rtclnit(void)

{
TWBR=73;



// DS1307 /
uchar RtcUpdateData(uchar direction)

{
uchar ret;
if(direction) //
ret=rtc_read(0,g_aTimeBuf,7);
else //
ret=rtc_write(0,g_aTimeBuf,7);
return ret;
}

// DS1307 RAM
uchar RtcReadRAM(uchar addr,uchar *buf,uchar len)
{

addr+=8;

return rtc_read(addr,buf,len);

// DS1307 RAM
uchar RtcWriteRAM(uchar addr,uchar *buf,uchar len)
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turn rtc_write(addr,buf,

uchar byte bintobcd(uchar bin)
{
uchar ret;
bin&=0x7T;
bin%=100;
ret=bin/10;
ret <<=4;
ret]|=bin%10;
return ret;
}
uchar byte bcdtobin(uchar bcd)
{
uchar ret;
ret=bcd & OxOf;
ret+=(bcd>>4)*10;
return ret;



// (g_aTimeBin) BCD

//BCD (g_aTimeBuf)
void RtcBinToBCD()
{

uchar i;

g_aTimeBin[0]&=0x7f;
g_aTimeBin[1]&=0x7f;
g_aTimeBin[2]&=0x3f;
g_aTimeBin[3]&=0x07;
g_aTimeBin[4]&=0x3f;
g_aTimeBin[5]&=0x1f;
g_aTimeBin[6]&=0xff;

for(i=0;i<7;i++)
g_aTimeBuf[i]=byte bintobcd(g_aTimeBin[i]);

}
// BCD (g_aTimeBuf)
// (g_aTimeBin)

void RtcBCDToBin()
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// DS1307
void RtcSetSQWOutput(uchar en,uchar level)
{
//en: TRUE level: ouT
uchar c=0;
if(en) //enable
c=0x10;
else //disable
{
if(level)
c=0x80;
}
rtc_write(7,4&c,1);
}

/************* *hkkkkkkhikiiiikk **************/



int main(void)
{
uchar i;
char c;
int tmp[7];// 1/0

lolnit();
Rtclnit();

printf P(PSTR(" g - / S - / \
h - \n"));
while(1) //main loop
{
scanf(*'%c",&c);
if(c=="g")
{
RtcUpdateData(RTC_READ);
RtcBCDToBIn();

printf P(PSTR(" / %d %d %d \
%d  %d:%d:%d\n"),\

http; / A HeweOn/ Tech

else if(c=="s")

{
printf P(PSTR(" < > \n"));
scanf("'%d,%d,%d,%d,%d,%d,%d",\
tmp+6, tmp+5, tmp+4, tmp+3, tmp+2, tmp+1, tmp) ;
for(i=0;i<7;i++)
g_aTimeBin[i]=(uchar)tmp[i];
RtcBinToBCD();
RtcUpdateData(RTC_WRITE);
printf P(PSTR(*"\n \n"));
}
else if(c=="h")
printf P(PSTR(" g - / S - / \
h - \n"));

}//main loop
return 0;
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6.3 Mega8 TWI
Mega8  TWI Mega8  TWI
Mega8 6-3
6-3 MEGAS
VCC
Master MEGAR Slave MEGASR
— 2 2 —

l—- PCS(RESETPCS ADCS/SCL) ;,?, ;2 PCS(ADCS/SCLPCS(RESET ) —j'
= PDO(RXD) PC4{ADC4/SDA) — PCA{ADC4/SDA) PDO(RXD) e .

s <=t PDI(TXD) PCI(ADC3) = = PCI{ADCS) PDI(TXD) e
= PD2{INTO) PC2(ADC2) = = PC2(ADC2) PD2{INTO) e

| = PD3(INTI) PC1{ADC1) S PCI{ADCI) PD3(INT1) —=
= PD4(TO] PCO{ADCO) = 5 PCO{ADCD) PDHTO) ——=
—1 VCC GND 31 11 GND VCC 7D
= GND AREF S 0 AREF GND —
7 PBO(XTLTS1) AVCC = 3 AVCC PRG(XTI/TS1) s
Tt PBI(XT2TS2) PBS(SCK) T PBS(SCK)  PBT(XT2/TS2)
T PDS(T1) PBAMISO) & 7 PBHMISO) PDS(T1) —y
1 PDE(AIND) PB3(MOSIOC2) i 1B PB3(MOSLDC2) PDE(AINO) — 3
g PDTIAINI) PB2(OCIB/SS) TR PB2(OCIB/SS) PDT(AIN]) —
—— PBO(ICE) PE1{OC1A) S PB1{OC1A) PBO(ICE) —

httpsd/www.BDTIC, C

MegaB

1.
/*
master.c
Mega8 TWI
4MHz
2004-09-02  -----——---
*/

#include <avr/io.h>
#include <avr/delay.h>

#include <avr/twi.h>

2004-09-03

om/ Fech

onrtor

TWI



#define uint unsigned int

#define uchar unsigned char

#define WAITPRINTDEBUG DelayMs(100) //
#define KEY 0X04

#define FREQ 4
#define TWI_ADDRESS 0X32

void DelayMs(uint ms)

{
uint i;
for(i=0;i<ms;i++)
_delay_loop_2(FREQ *250);
}
/************* TWI *hkhkhkkkikikhkikiiikk **************/
//

void twi_stop(void)

htj:m //7Www BOTIC.com/Tech

void twi_start(void)

{
uchar trycount=0;
TWCR = BV(TWINT) | _BV(TWSTA) | _BV(TWEN);
while ((TWCR & _BV(TWINT)) == 0) ;
return TW_STATUS;

}

//

void twi_writebyte(uchar c)

{
TWDR = c;
TWCR = _BV(TWINT) | _BV(TWEN);
while ((TWCR & _BV(TWINT)) == 0);
return TW_STATUS;

}

// ack: true ACK false NACK



uchar twi_readbyte(uchar *c ,uchar ack)

{
uchar tmp=_BV(TWINT)|_BV(TWEN);
if(ack)
tmp|=_BV(TWEA);
TWCR=tmp;
while ((TWCR & _BV(TWINT)) == 0) ;
*c=TWDR;
return TW_STATUS;
}
Y Asdaihhieisiaiiieied 11C alaieiaiadaiiiiaiaai FAFIIKAAIIIAAS [
//
uchar WaitKeyDown(void)
{
uchar key;
while(1)
{
httpa#¥www.BDTIC.com/Tech
11 keyT=KEY) - -
{
DelayMs(30);
key=PIND & KEY;
if(key!=KEY)
break;
}
DelayMs(1);
}
while((PIND & KEY)!=KEY)
DelayMs(10);
return key;
}

int main(void)

{

uchar i;

// SCL SDA



DDRC=0;
PORTC=0X30;

//
DDRD=0;
PORTD=0;

TWBR=73;//

while(1)

{
WaitKeyDown();

twi_start();
WAITPRINTDEBUG;
twi_writebyte(TWI_ADDRESS|TW_WRITE);
WAITPRINTDEBUG;
for(i=0;i<10;i++)
{
twi_writebyte(i);
WAITPRINTDEBUG;

http=Afwww.BDTIC.com/Tech

2.
TWI TWI UART
/*
slave.c

Mega8 TWI

4MHz

2004-09-02 --- 2004-09-03
*/

#include <avr/io.h>
#include <avr/twi.h>
#include <stdio.h>

#define uint unsigned int



#define uchar unsigned char

#define TWI_ADDRESS 0X32

// 1/0
int usart_putchar(char c)
{
if(c=="\n")
usart_putchar("\r");
loop_until _bit is_set(UCSRA,UDRE);

UDR=c;
return 0;

}

//

void lolnit(void)

{
// SCL SDA
DDRC=0;
PORTC=0X30;

httigessLAmmy-BRE+E-com/Tech
RL 257 77960 HZ:38" 4lz:2 -

//UART 1/0
fdevopen(usart_putchar,0,0);
//TWl ,
TWAR=TWI_ADDRESS | _BV(TWGCE);
TWCR=_BV(TWEA) | _BV(TWEN);

}

int main(void)

{
uchar 1i,j=0;
lolnit();
while(1)
{

while ((TWCR & _BV(TWINT)) == 0);
i=TW_STATUS:



switch(1)
{
case TW_SR_SLA_ACK:
printf("*START\nSLA+W\n');
break;
case TW_SR_DATA ACK:
if(j==0)
printf(" 2%d", TWDR) ;
else
printf(*" %d",TWDR);
J+s
break;
case TW_SR_STOP:
printf(**;\nSTOP\n\n"");
J=0;
break;
default:
printf("error:%x", (int)i);
break;

}
TWCR=_BV(TWEA) | _BV(TWEN)| BV(TWINT); //  TWINT

http://www.BDTIC.com/Tech

6-4
START SLAHW 19 STOP



i PrintMonitor ¥1.0/ [CON1, 9600, 8, 1]

START
SLAHH
W 012345678 9;
STOF

START
SLAHH
WEo123456789;
STOF

START
SLAHH
W 012345678 9;
STOF

http://www.BDTIC.com/Tech



BootL oader

7.1 BootL oader
BootL oader IAP InApplicaion Program
Mega BootLoader MCU
FLASH BootLoader FLASH
ATMEGAS8
ATMEGAS8 8K FLASH BootL oader
Application section Boot loader section BOOTSZ0
BOOTSZ1 6K/2K  7K/1K 7K512B/512B
7K768B/256B ATMEGAS8
ATMEGAS8 BOOTRST BOOTRST
0 BOOTRST
]
http =AFyww =BBT IC. cesttech
| | |
BootL oader ROOTSZ0O BOOTSZ1
ISP
BootL oader USART TWI
BootL oader
FLASH BootL oader
7.2 avr-libc  BootLoader
avr-libc C APl BootL oader

#include <avr/boot.h>

boot.h API

boot_page erase ( address)
FLASH



address FLASH
boot_page fill (address, data)

BootL oader address mega8 0~64
data address 2 data

boot_page write (address)
boot_page write SPM FLASH

boot_rww_enable ()

RWW
FLASH FLASH
RWW  Read-While-Write NRWW  Not
Read-While-Write MEGA8 RWW 6K NRWW 2K
RWW MCU NRWW
NRWW MCU
RWW , RWW ,RWW
RWWwW boot_rww_enable() RWW

7.3 BootL oader

http://www.BDTIC. com/Tech

BootLoader
RT FLASH

7-1 MEGA8 UART MAX232 RS-232

7-1 LuckyProg M8BL

s1 VOO
e R1 T
—C O—t—r { — :
|| ATMEGAS i ! -
4y == PCOIRESETPCS(ADCS/SCL) —=st) T ol o1 .
= PDORXD) PCHADCH/SDA) —= o .
= PDI(TXD) PCI(ADC3) fmmz, L= )
] .‘].
i— PD2(INTO) PC2(ADC2) —:J J_.L.q‘ L :: ut RRAD) Lt 1 o
T PD3INTL)  PCHADCH) =50 T 1t — Ve GND ——10o
. S PDA(TO) PCO(ADCO) s - = CI- Tlout pe—! o —t—0
S T 27 3 3
VO - VOO GND =i o Rlin b M-O
5 GND AREF +—= =S 12 —10
= T PBO(XTITSI) AVCC =y . = 2+ Rlout —, —t10
= 0 iy bt SR O e
| DETTAIS2) PRSSCR % RoD 7] Vo M —5 o 1.0
T PR Iy PB4(MISO) 7 TTSD & Zout T2Zin T D Q
51 PDS(AINO) PBI(MOSIOC2) — e R2in R2out f———=" 5
- MYT(A ] 0y 1 9 g e .
T pgenl PEROCTBON 75 s MAX202
WLE) (OCTA) I 0. 1uF




MEGAS 7-2 2048 BOOTRST

7-2 Mega8

Configuration and Security bits

[ [ [ Bootlockl2 [ Bootlock!l [ BootlockD2 [ BootLockOl | Lock2 [ Lockl

[ RSTDISBL [ WwDTOM [~ [ CKOPT | EESAYE v BOOTSZ1 W BOOTSZ0» BOOTRST

[ BODLEVELT BODEMT SUT1 [ SUTO I CKSEL3 [ CKSELZ [ CKSEL1 [ CKSELO

[v M

Refer to device datasheet, please

Cancel |[7d Ceartl | Setal | wite | Read |

http://www.BDTIC_com/Tech

BootL oader
(¥ 9 7 M CU
MCU
/*
LuckyProg M8BL V1.0
mboot.c

ATMEGAS8

AMHz

WinAV R-20040720
*/

#include <avr/io.n>
#include <avr/pgmspace.h>



#include <avr/boot.h>

#define uchar unsigned char
#define uint unsigned int

#define FREQ 4
#define  UART_ACK O0XAA

#define PAGE_SIZE 64 Il

uint g_wPagel ndex=0;
uchar g_aPageTemp[PAGE_SIZE];

void (*reset)(void)=0x0000;

void uart_putc(uchar c)

{
while( |(UCSRA & (1<<UDRE)) );
UDR=c;

}

htEg; 77wy BDTIC. com/Tech
ilef1(0c Mﬁ' - Com eC

return UDR;

}

void WritePage(void)

{
uchar i;

1l
for(i=0;i<PAGE_SIZE;i++)
g_aPageTemp[i]=uart_getc();

I

boot_page erase(g_wPagel ndex<<6);
while(boot_rww_busy())
boot_rww_enable();

1l
for(i=0; i <PAGE SIZE;i +=2)
boot_page fill((unsigned long)i,* ((uint *)(g_aPageTemp +i)));



1l

boot_page write(g_wPagel ndex<<6);

while(boot_rww_busy())
boot_rww_enable();

g_wPagel ndex++;
}
void ReadPage(void)
{
uchar i;
for(i=0;i<PAGE_SIZE;i++)
uart_putc(pgm_read byte(i+(g_wPagelndex* PAGE_SIZE)));
g_wPagelndex++;
}

int main(void)

{

uchar tmp;

httg://www.BDTIC.com/Tech

UBRRL=25;//9600 baud 6MHz:38 4MHz:25
UCSRB=(1<<RXEN)|(1<<TXEN);

while(1) //main loop
{

tmp=uart_getc();//recv command

switch(tmp)
{
case 0xBO://
g_wPagelndex=uart_getc();
uart_putc(g wPagelndex);
break;

case OxBF://
reset();
break;

case OxAF://
WritePage();



uart_putc(UART_ACK);//
break;

case OxAOQ://

ReadPage();
break;

case UART_ACK://
uart_putc(UART_ACK);
break;

default:
break;
} //switch

}  /Imainloop
}  //main

ht#as/ /Www . BDTIC.com/Tech

text

makefile

# Linker flags.

# -WI,.... tell GCC to pass thisto linker.

# -Map: create map file

# --cref: add crossreferenceto  map file

LDFLAGS = -WI,-Map=$(TARGET).map,--cref

LDFLAGS += $(EXTMEMOPTS)

LDFLAGS += $(PRINTF_LIB) $(SCANF_LIB) $(MATH_LIB)

LDFLAGS += -WI,--section-start=.text=0x1800

mboot.c  makefile Make mboot.hex
megad



WinAV R-20040720 512 512

Visua C++ 6.0 Windows XP 7-3

7-3 LuckyProg Mega8 BootLoader V1.0

N8EL V1.0 [Z”:I[z |
B kRETh
I3 . & &
5 A e
=F. .. E T

http / /vwvw BDTHE .com/Tech

WINDOWS

LuckyProg Mega8 BootL oader V1.0 COM1

http://bitfu.zj.com LuckyProg Mega8 BootLoader V1.0 VC




8.1 C

AVR
WDE WDE

avr-gcc C
C

asm(in %0,%1 " : "=r " (value)

, ““in %0,%1””

1
2
3
4 Clobber ,
http://www
“%,,
%1
%0 " (value)
%1 e (_SFR_IO_ADDR(PORTD))

asm(code:output operand list :

asm volatile(““cli®” : : );

asm volatile("in %0,%1 " : "=r " (value)

volatile

WatchDog WDTOE

WDE

= "1" (_SFR_10_ADDR(PORTD))):

, ““=r~”(value)
) "1" (_SFR_10_ADDR(PORTD))

.BDTHE&=com/Tech

%0

input operand list [: clobber list])
Clobber

volatile

> "1™ (_SFR_IO_ADDR(PORTD)));

value



1 A B A ,
, 32 16
asm volatile(““mov _ tmp_reg_ ,%A0;
mov %A0,%DO0;
mov %DO, tmp_reg_ ;
mov __ tmp_reg_ ,%BO;
mov %B0,%CO;
mov %CO, tmp reg ~~
: ““=r7~(value)

: <077 (value)
)
%A0 %BO %CO %DO 0
31 24 | 23 16 | 15 8 7 0 value
%DO %CO %BO %A0
2

asm volatile("'nop\n\t"

http://wii.BDTIC.com/Tech

|
"nop\n\t"
D5

TAB  (““\n\t”)

3
asm volatile("in %0,%1 " : "=r " (value) : "1™ (_SFR_IO_ADDR(PORTB)));
asm volatile("in %0,0X18 " : "=r " (value) :);
asm volatile("in %0, _SFR_10_ADDR(PORTB)" : "=r " (value) :);
C

_SFR_I0ADDR(PORTB)
C
avr-gcc
8-1



RO C

8-1

__SREG__

SREG OX3F

_SPH

0X3E

_SP L

0X3E

__tmp_reg__

RO

__zero_reg__

R1,

RO

asm("in %0,%1 " : "=r " (value) : "1" (_SFR_IO_ADDR(PORTD)));

“:r’s

value r0 r31
value

http://www.BDTIC.com/Tech

8-2

R16 R23
Y Z

R16 R31
XY Z
0 0

0 63
-63 0

2

0

RO R15
8 0 255

1
8,16,24
1
SPH:SPL
RO R31

S| V|0 Z|=E|-r | N G|=O|00|QT|D




8-3

http:

t RO
w R24 R26 R28 R30
X X
y Y
z Z
+
&
, ,C
AVR
8-3 AVR
adc r,r add r,r
: ) :
vy B N C i N
: BAA B 4 A4
andi dM asr r
bclr [ bld r,l
brbc I,label brbs |,label
bset [ bst r,l
chi | cbr d,|l
com r cp r,r
cpc rr cpi dm
cpse rr dec r
elpm t,z eor r,r
in rl inc r
Id re ldd r.b
[di d,M Ids r,label
Ipm t,z Il r
lsr r mov r,r

/Tech



movw r,r mul rr
neg r or rr
ori d,M out l,r
pop r push r
rol r ror r
sbc rr shci d,M
sbi Ll shic Il
shiw w,l sbr d,M
sbrc rl sors rl
Ser d st er
std b,r sts |abel,r
sub r,r subi dM
swap r

http://www.BDTIC.com/Tech

asm volatile(““SWAP %07~ : ““=r>”(value) : “<07>(value));

“0,,

ceg>
asm volatile(““in %0,%1;

out %1,%2>>

: ““=&r”7(input)

: ““1”7(port), ““r>”(output)

);

<< g7

outpu

Clobber
Clobber

input

Clobber



8-4

8-4 Clobber
asm volatile(““cli;
Id r24,%a0;
inc r24; CLI
st %a0,r24; LD R24 Z
sei’”” INC R24
: ST Z R24
: “<z77(ptr) SEI
I“r24c’
)
{
uint8 t s;
asm volatile(
"in %0, _ SREG_ " "\n\t"
neli :
http /L . BETIC.com/Tech
"inc __tmp_reg_ " "\n\t"
"st %al, _tmp_reg_ " "\n\t"
"out _ SREG__, %0" "\n\t"
D =art (s)
o "e" (ptr)
):
}
ptr RAM RAM
Clobber ““memory””, RAM
RAM
{
uint8 t s;
asm volatile(
"in %0, _ SREG_ " "\n\t"
"chi" "\n\t"
"lId __tmp_reg_ , %al™ "\n\t"
"inc __tmp_reg_ " "\n\t"

st %al, _tmp_reg_ " "\n\t"



“out _ SREG__, %0" “\n\t"

D U=art (s)

: "e" (ptr)

I "memory"

);
}
volatile ,
volatile uint8 t *ptr
Clobber Clobber ,
Clobber
avr-libc
WINAVR avr/include
asm volatile asm__ —

__volatile__ ,

httpeAlmw--BE EC.com/Tech

_asm__ v
"L %=: " "shic %0, %1" "\n\t"
"rjmp L_%=" \
: \
= 1" (_SFR_10_ADDR(port)), \
"1" (bit) \



8.2

at90s1200
avr-gcc

avr-libc

.avr-libc

avr-libc
100KHz

; 10.7 MHz
#include <avr/io.h>

ht€p:z//www_BDTIC.

inttmp = 19
intsav = 0
SQUARE = PD6

tmconst= 10700000 / 200000
fuzz= 8

.section .text

-global main
main:

rcall ioinit

rjmp 1b

-global SIG_OVERFLOWO

C

RAM

AVR avr-libc

at90s1200

1/0 5
avr-lib
10XxxX.h

; 100 kHz => 200000 edges/s

avr-libc

#define

main

PD6

cof/ Tech

; # clocks in ISR until TCNTO is set



5 <avr/io.h>

5 .global
SI1G_OVERFLOWO:
Idi inttmp, 256 - tmconst + fuzz
out _SFR_10_ADDR(TCNTO), inttmp
in intsav, _SFR_10_ADDR(SREG)

sbic  _SFR_10_ADDR(PORTD), SQUARE

rjmp 1f
sbi _SFR_10_ADDR(PORTD), SQUARE
rjmp 2f

1: chi _SFR_10_ADDR(PORTD), SQUARE
out _SFR_10_ADDR(SREG), intsav
reti

ioinit:
sbi _SFR_10_ADDR(DDRD), SQUARE
Idi _BV(TOIED)

httpz/ Aigk=BBT IC .com/Tech
|

1di work, _BV(CS00) ; tmr0:  CK/1
out _SFR_10_ADDR(TCCRO), work
Idi work, 256 - tmconst
out _SFR_10_ADDR(TCNTO), work
sei
ret

.global _ vector_default ;
; __vector_default
; .global

__vector_default:
reti

.end



avr-as avr-gcc
avr-gcc

avr-gcc —mmcu=at90s1200 —x assembler-with-cpp -0 target.elf target.s

-x assembler-with-cpp target
avr-gcc ,
avr-gcc
8.3 C
C
1 r0 r1 C s
ro ro
C C

httﬂ://www.BéflC.com/TeCh

2 r2-rl7 r28-r29

3 ri18-r27 r30-r3l1

C
r25 ri8
char
r24 r25 r25
void test(unsigned char parbyte,unsigned int parword)
R25 R24 R23 R22
parbyte parword parword

r25 r8



8 r24 16 r2s5:r24 32
r25:r24:r23:r22 64 r25:r24:r23:r22:r21:r20:r19:r18

extern long Calc(void) asm ("CALCULATE");

Calc CALCULATE
C
C main.c
/*
cpu:atmega8
- 4MHz
*/

#include <avr/io.h>
#include <avr/delay.h>

htp =/+www _.BDTIC.com/Tech

#define SET_GRN_LED PORTC&=OXFD //PC1
#define CLR_GRN_LED PORTC|=0X02

//
void set_grn_led(void);

void clr_grn_led(void);

void DelayMs(unsigned int t)

{
unsigned int i;
for(i=0;i<t;i++)
_delay_loop_2(4*250);
}
int main(void)
{
//LED
DDRC=0XO0F;

PORTC=0XOF;



while(1)

{
DelayMs(1000);
set _grn_led();
DelayMs(1000);
clr_grn_led();
}

asm.s

#include <avr/io.h>

.section .text

.global set grn_led ;
set_grn_led: ;

cbi _SFR_10_ADDR(PORTC),1

ret

.global clr_grn_led

http://Wwwiv.BDTIC.com/Tech

#include <avr/io.h>
#include <avr/delay.h>

#define uchar unsigned char

#define SET_GRN_LED PORTC&=OXFD //PC1
#define CLR_GRN_LED PORTC|=0X02



void DelayMs(unsigned int t) // ms

{
unsigned int i;
for(i=0;i<t;i++)
_delay_loop_2(4*250);
}

asm.s
#include <avr/io.h>
.extern DelayMs ; ®
.section .text
-global main
main:
;1/0
Idi r25 , OxOf
out _SFR_10_ADDR(DDRC),r25

LOOP:

httpz=//www.BDTIC.com/Tech

F§4,0x
rcall DelayMs ;DealyMs(500);

cbi _SFR_10_ADDR(PORTC), 1
Idi r25 ,1
Idi r24,0xf4

rcall DelayMs ;DelayMs(500);

sbi _SFR_10_ADDR(PORTC), 1

rjmp LOOP

PC1



C++

C++ C++
Avr-gcc C++ new  delete
C++ C++ .C .cpp cc
avr-gce avr-g++ C++
Mfile makefile C++ makefile
WinAVR-20040720 makefile  clean
C++ makefile CC = avr-gcc
CC=avr-g++
UltraEdit VC6 IDE C++
d work work

Filee>new new project Makefile Loction

httg) ffey@vw _BDT1C_com/Tech

->Setting Command Line
Mfile makefile

5. Tools->Option->Directories Show directories for: Executable files
Directories: winavr \bin  winavr \UTILS\BIN
6. Build (F7) d:\work make
9-1 VCC Q3 @5

Q2
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/*

main.c
MCU:at90s2313
4AMHz
*/

#include <avr/io.h>
#include <avr/delay.h>

#define uchar unsigned char
#define uint unsigned int

#define SET_RED_LED PORTDI|=_BV(5) //PD5
#define CLR_RED_LED PORTD&=~ BV(5)

#define SET_GRN_LED PORTD|=_BV/(4) /PD4
#define CLR_GRN_LED PORTD&=~_BV(4)

ht€p=//www.BDTIC.com/Tech

CControl();
public:
uchar m_bCounter; //RunMotor

void DelayMs(uint ms);
void RunMotor(uchar direction); //

It
CControl::CControl ()
{

m_bCounter=0;
}
1l direction m_bCounter LED
void CControl::RunMator(uchar direction)
{

if(direction==1)

{

SET_GRN_LED;

CLR RED_LED;



}
else if(direction==2)

{
CLR_GRN_LED;
SET_RED_LED;
}
ese
{
CLR_GRN_LED;
CLR_RED_LED;
}

for(uchar i=0;i<m_bCounter;i++)

{

while((PINB&_BV(0))==1);
while((PINB& _BV(0))==0);

if (direction==1)

{
PORTB|=_BV(PB3);
DelayMs(2);
http: // W
D&MMWWW
PORTB|=_BV(PB2);
DelayMs(2);
PORTB&=~ BV(PB2);
}
else
PORTB=0;
}
}
void CControl::DelayMs(uint ms)
{
uint k=0;
for(k=0;k<ms;k++)
_delay loop_2(1000);
}

CControl g_oMotorCtl; //

int main(void)
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DDRD=_BV(4)|_BV(5); /I 1/0
PORTD=0X00;
PORTB=0; Il 110

DDRB=_BV(PB3)| BV(PB2);

g_oMotorCtl.m_bCounter=200; // 200/(50Hz >=<2) =2

g_oMotorCtl.DelayMs(2000);

while(1)

{
g_oMotorCtl.RunMotor(1); //
g_oMotorCtl.RunMotor(0); //
g_oMotorCtl.RunMotor(2); //
g_oMotorCtl.RunMotor(0); //

N N NN
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AVR
GCC AVR
V11
V1.0
AVR
AVR GCC

AVR GCC
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CPU

® -mmcu=architecture

AVR

® -mmcu=MCU Type

http:/

,<avr/io.h>

m/Tech

1 avr-gcc
avrl .
Avr2 ““Classic”” , 8K
Avr3 ““Classic”” 8K
Avr4 ““Enhanced”” 8K
Avrb ““Enhanced”” 8K
avr2
-mmcu=MCU Type
, 10xxxx.h
AVR
W AT ~
si20b )| /) L\Vleogzoo 1 ¢
avrl attinyll __AVR _ATtinyll
avrl attinyl2 __AVR _ATtinyl2
avrl attinyl5 __AVR _ATtinyl5
avrl attiny28 __AVR _ATtiny28
avr2 at90s2313 __AVR _AT90S2313__
avr2 at90s2323 __AVR _AT90S2323__
avr2 at90s2333 __AVR _AT90S2333__
avr2 at90s2343 __AVR _AT90S2343
avr2 attiny22 __AVR _ATtiny22
avr2 attiny26 __AVR _ATtiny26__
avr2 at90s4414 __AVR _AT90S4414
avr2 at90s4433 __AVR _AT90S4433__
avr2 at90s4434 __AVR _AT90S4434
avr2 at90s8515 __AVR _AT90S8515_
avr2 at90c8534 __AVR _AT90C8534
avr2 at90s8535 __AVR _AT90S8535
avr2 at86rf401 __AVR _AT86RF401__
avr3 atmegal0O3 __AVR _ATmegalO3
avr3 atmega603 __AVR _ATmega603
avr3 | at43ush320 __AVR _AT43USB320




__AVR _AT43USB355__

__AVR _AT76C711__

__AVR _ATmega8__

__AVR _ATmega8515

__AVR _ATmega8535_

__AVR _ATmegal6 _

__AVR _ATmegal6l__

__AVR _ATmegal62__

__AVR _ATmegal63__

__AVR _ATmegal69 _

__AVR _ATmega32__

__AVR _ATmega323

__AVR _ATmegab4

__AVR ATmegal28

avr3 | at43usb355
avr3 at76c711
avrd atmega8

avrd | atmega8515
avrd | atmega8535
avrb atmegal6
avrb atmegal6l
avrb atmegal6?
avrb atmegal63
avrb atmegal69
avrb atmega32
avrb atmega323
avrb atmegab4
avrb atmegal2?8
avrs at94k

__AVR _AT94K__

® -morderl
® -morder2

r24,r25,r18,r19,r20,r21,r22,r23,r30,r31,r26,r27,r28,r29,r17,r16,r15,r14,r13,r12

,r11,r10,r9,r8,r7,r6,r5,r4,r3,r2,r0,rl
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2

r25, r24, r23, r22, r21, r20, r19, ri18, r30, r31, r26, r27, r28, r29, rl17, ri6,
ri5,r14, r13, r12, ri11, r10, r9, r8, r7, r6, r5, r4, r3, r2, rl1, r0

® -mint8
int 8 avr-libc 16
® -mno-interrupts
SREG
) SREG
® -mcall —prologues
/
® -init-stack=nnnn
nnnn __stack,
RAMEND
® -mtiny-stack
8
® -mon-tablejump
Jump table ,jump table switch switch
Jump table switch
default , jump table Flash

-mshort —calls



8K FLASH rjmp/rcall , avr2 avr4
falsh 8K avr3 avrb
jmp/call FLASH ROM ,

® -msize

® -mdeb
stderr

® -On
gcc ,
-On n 01 2 3 s
-00 ,
-0 -01
-02 -01
-03 -02 “ 7

-0Os -02 -0s
-Wa,assembler-options

httmm i . BDTIC . com/Tech

optlon

avr-gdb
® -—ffresstanding
““freestanding”” C

__—builtin_ void
main
strlen()
—Tffreestanding strlen()
® -funsigned-char
char unsigned char char signed char

® -funsigned-bitfields
bitfield ,
® -fshort-enums
enum ,
® -fpack-struct

Avr-as



® -mmcu=architecture
® -mmcu=MCU name

avr-gcc
® -mall-opcodes
MCU AVR

® -mno-skip-bug

(CPSE/SBIC/SBIS/SBRC/SBRS) AVR
® -mno-wrap

8K RIMP/RCALL
® --gstabs
.stabs avr-gdb C
, C

® -a[cdhImns=File]

-C

-d

-h

-1

-m

-n

http;//www.BDTIC.com/Tech
=file - -
, =Ffile
avr-1d
® -lname
libname.a ,
/avr/lib . -L
® -Lpath
® -—-defsym symbol=expr
,symbol  expr
o -\
® -Map mapfile
mapfile.
® ——cref
map

® --section-start sectionname=org

sectionname org.



® -Thbs org
-Tdata org
® -Ttext org
bbs data text
® -T scriptfile
scriptfile ,
/avr/lib/ldscripts , AWR , X
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2 Intel HEX

Intel Hex 6

RecordMark | RecordLength | LoadOffset RecordType | Data | Checksum

RecordM ark
Ox3A ASCII ce.7 HEX

RecordL ength
255

HEX
L oadOffset

HEX
cc 00001 »

RecordType

http://www.BDTIC.com/Tech

<<017”
<<p7”
<<(37”
ccy7”
<<057”
Data
Data
RecordL ength
RecordType
Checksum

RecordMark “:” Checksum

32



RecordMark | RecordLength | LoadOffset | RecordType | Data Checksum

“ : ” “ 0211 i“ Oooou “ 0411 U L BA
1 1 2 1 2 1
32 16~31 32

ADR=LBA + DRLO + DRI
LAB=ULBA<<16
DRLO
DRI

( 16 32 )
RecordMark | RecordLength | LoadOffset | RecordType | Data Checksum

13 : ” 13 02” 13 OOOOH " 0211 U%A
1 1 2 1 2 1
4~19 SBA=USBA<<3;

ADDR=SBA+DRLO + DRI

http://www.BDTIC.com/Tech

8 16
RecordMark | RecordLength | LoadOffset | RecordType | Data Checksum

“ : ” X _ “ 0011 _
1 1 2 1 X 1

32
RecordMark | RecordLength | LoadOffset | RecordType | Data Checksum

“ : ” 1 04!! “ 000011 “ 05!! EI P
1 1 2 1 4 1
EIP 32




16 32

RecordMark | RecordLength | LoadOffset | RecordType | Data Checksum
CSs IP
13 : ” 13 0411 113 0000‘” “03”
1 1 2 1 2 2 1
Cs IP 8086
8 16 32

RecordMark RecordLength | LoadOffset | RecordType | Checksum

“ : ” 1 Oou “ Oooon “ Oln “ FF"
1 1 2 1 1
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