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1.

Comments — 71
R " JFLR, R R
it
IxORATERE %/
I* 247

R %/
FATYERAR AT LA
(LI
AT R
R ARARVHREM .

Reserved Keywords — {451+

R R ORE T AT REROE SONFRIRTT .

break
bit

case
char
const
continue
default
do
double
eeprom
else
enum
extern
flash
float
for
funcused
goto

if
inline
int
interrupt
long
register
return
short
signed
sizeof
sfrb
sfrw
static
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3\

struct
switch
typedef
union
unsigned
void
volatile
while

Identifiers — FriHAT
FRARFF ARG A5 R A5 ML e SE A T RTS8 (A — Z,a

— 2, BT 0 — 9 MFRLE O, UL TR FUI%IT L KAKAS, BEAR
R 32 A4

4.

Data Types — #5287
PR (bit) HEew 4R & .
BRI, KE (7). JoEu .

Type — KA K/ (Bi) — Size (Bits) i — Range
A — bit 1 0, 1
TR — char 8 —128, 127

VR =Ry .
%ﬁﬁ%ﬁi 8 0. 255
unsigned char
i e ] g
AR5 778 — signed 8 128, 127
char
A — int 16 —32768, 32767
fdem — shortint 16 —32768, 32767
s -
9ETTT?IEEE unsigned 16 0, 65535
s — g
zgffjﬁiﬁit signed 16 — 30768, 32767
. -2147483648
LB — ’
KIM — longint 32 147483647
SRR —
AT R 32 0, 4294967295
unsigned long int
HR 5K — signed 3 -2147483648,
long int 2147483647
FAM — float 32 2175e-38 , ?2.402e38
XGRS — double 32 2.175e-38 , ?2.402e38

U1 % Project|ConfigurelC Compiler|char is unsigned % i #% % 8% 4 | T #pragma

uchar+ , {4 char [N 0 —255 .

5. Constants — &

OB BRI BB B LLR R Tk (1243). ikl (Ob 1FRTZE, 0b10010011).

+oNakill COx FERTER, Ox55). J\idkifl (O fERTZ:, 077).

ToFF 5 F#EH =N A 2% U £~ (10000U).
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KA BN 4% L £~ (99L),

TS KR =N JE 2% UL 2on (99UL).

T RECHE RN 4 UL o (1.234F),

TREE RIS R (A,

TR RG] E s ("Helloworld").

WERARAE A PR AR — DN RIS ECR S T, XA R R B sl il S e A,
I HEB8E FLASH .

15

IBXJE—A 7R RAM HR2 45 HR (1) pR 4

void display_ram(char *s) {

... */

X —AN 7R FLASH H 745 53 1) R 3
void display_flash(char flash *s) {
... */

void main(void) {
display_ram("Hello world"); //A TAE, KAG-HE0 245 3 78 FLASH H
display_flash("Hello world"):// TAF IF %

—

] DU E O, B )\ 4k

HWHRATAE FLASH o, LR 2048 OCHE 7 flash B const.
R RIA ARG T A KA

Bl

flashint integer_constant=1234+5;

flash char char_constant="d’;

flash long long_int_constant1=99L ;

flash long long_int_constant2=0x10000000;

flashint integer_arrayl[]={1,2,3};

flashint integer_array2[10]={1,2}://Ri"i ™k 1, 2, HA&MIHR 0
flashint multidim_array[2,3]={{1,2,3} {4,5,6}};

flash char string_constant1[]="Thisis a string constant”;

const char string_constant2[]="This is aso a string constant”;
AT LA BR B  EE

6. Variables — ¢

AR A] O A R AR CRIBE T AT B 8D 1)) MR B AR B (L REAE A A WY 1 ek 280 8
il

WA R R IRWIME, ERE IR 23 A B ME Y 0. Rl AR & ANy H ) E .

R

[<storage modifier>] <type definition> <identifier>;

[<AAERE>] <RAYE > <brififi>;

15

I A JRAR )
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char g

int b;

I+ TWRAME >/

long c=1111111;

void main(void) {

I R )

char d;

int e

I*WRATIAE* /

long f=22222222;

}

A i ] LA it 2038 )\ E B4l 36— AN d1ocE= 9 54 0,
R4 R AR A A RIME, AERE P AR IN 2 A 3hBUE A 0.
15+

int global_array1[32];// i3 0% ABHRAE A O

int globa_array2[]={1,2,3} ;//E A IRAIE

int globa_array3[4]={1,2,3,4};

char global_array4[]="Thisisastring”;

int global_array5[32]={1,2,3};//1if — MR YME, LR 29 HNREHR 0
int multidim_array[2,3]={{1,2,3} {4,5,6} } ;//% 4 ¥ 41

void main(void) {

int local_arrayl1[10];// )5 A8 ¥ 40

int local_array2[3]={11,22,33} ;// J) A 5 5 A A B

char local_array3[7]="Hello";

}

AN T] FR) B B3 P P 20 200 DR AT AR 0 ) 8 A Het A 204 P WA S AR e —  tatic
115

int alfa(void) {

static int n=1;//75 W Jy i A48 5

return n++;

}

void main(void) {

inti;

i=alfa();/iRIF{E A 1

i=alfa();/IRIFHE A 2

}

WS ERAYIE, ERP I N 28 B3R {E A 0,
WA A IR SO A, A U ] DG B extern .
15+

extern int xyz;

#include <file xyz.h>//14& ] xyz 301

T VRS A AR AP 5, AU register (1
b7
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register int abc;

IR A I — AN P AR, RIS IR AN B4 AR B e A T .

H T AN RO A A, WAUEH] volatile MEAHAT, I HW 40 g PE AR IX AN
2 [WAE 52 A AR R ST o

i1

volatile int abc;

FITAT B o3 HE 21 20 A7 4 1) 42 JR) AR BEAF TR SRAM 4 Jay A8 X
FITAT A o3 B 31 2 A 8 1) Jo B AR Bl A A TR/ SRAM (R BE HERK DX

7. Specifying the SRAM Storage Address for Global Variables — 554 /AL A
SRAM (1 Hihl:
FEBLVE I R] DU @R AE 745 2 4 )R8 57 SRAM [F L.
i1
int a @Ox80;// #MAF & a 7 SRAM Hifil: 80h
struct x {
inta
char c;
} afa@0x90;// 4iky afa F77E SRAM il 90h

8. Bit Variables — fiZr &
PSSR ATAEAE A7 4% R2 B R15 (M4 kA R AL &, FHOCHEET: bit A5 1],
)LE'EI:?{:
bit <FRIAFF>;
i1
[ PRI AIE */
bit alfa=1; /* bit0 of R2 */
bit beta; /* bitl of R2 */
void main(void){
if (alfa) beta=!beta;

HHE A B, AL AR B 20 BE A R2 (1 bit O JF4h, ARJ5 bit1, %54, $THvHEs.

I Z ] Y 112 AM AR &

YA By IC ) A% 1] A] LLAE . Project|ConfigurelC Compiler|Compilation|Bit Variables Size
fRE. N THILEMA ARSI AAF8, AR R B 2 W 2R T RER /N .

WA AR AARYME, ERF I 2 A 3IRE A 0.

FERIB AR A A8 1 A B AR o A5 A AL

9. Allocation of Variablesto Registers — 4578 &) it 75 1744

HTARBFH AVR IRZEHTES, gideds il SR B R T AT T4 R2 3
R15 1] LA BC A A AL 5

Y AR R ) IC B4 W) T LLEE . Project|Configure]lC Compiler|Compilation|Bit Variables Size
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fRE. N THILER2)RE RN T, A0 AL 57 BC ) 25 (1) S 0 BRI/ .

Rk $E T Project|ConfigurelC Compiler|Compilation|Automatic Register Allocation % i
i H T #pragma regalloc+ Zwi¥fe7n, 76 R2 2| R15 H A AR A8 H 1950~ 11 a7 A2
S TR 2 R AR, H 3 R15 73 AE.

W AN FFAEA RO AR 1L, R ] LGB register $5 i€ 8N4 JR AL & 43 U AL 7 A7 o

)5

#pragma regalloc-//4% 11 F 8l 25 47 4% 73 i

register int alfa;//4rFCAL & alfa 2|27 7 4%

register int beta @14;// 4y FLAr i beta £ 75 /7454 R14, R15

FAT UL R e AR BRI A K25 S 2 AR R16—R21

10. Structures — i1k
SRR I E SR i 44 B R AR
SRR R R 03 T LURATAT R A (850 . 4l Fakt.
SERIFHORHE T struct & X
ﬁ%?{:

[<TEE B 1HFT>] struct [<&5 IR 42 FR>] {
[<RA> <l 4], W4, 0>,
[<RA> <l A, i, .12

} [<GARAR R >,

115

I* SRAM )4 R S AR AR B *)

struct ram_structure {

char a,b;

int c

char d[30],€[10];

char *pp;

s
I* FLASH )4 Ji i i A it * )
flash struct flash_structure {

int a

char b[30], c[10];

}
[* EEPROM i) 42 Jaj A2 F 45k * )
eeprom struct eeprom_structure {

char a;

int b;

char c[15];

} S8

void main(void) {

I R E AR R )

struct local_structure {
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char g
int b;
long c;
} s

SR ARALEAT At o D AR 20 ) 45 8 PR B o D )22 T SR
A AEA#AE FLASH Hi1 EEPROM H (1) 45 kg i — LE R
H T a5 L BELE SRAM 1, JrLLIREFANGEH] FLASH HI EEPROM H )45 44K
fE FLASH 117> AVRASM32 {EIL4IN XS T-H] DB 2 SCHEAAN 71 fR 25040 22 ot T
AN, L CodeVisionAVR C g s 258 45 K I A A7 AR o3 PR RAR S o TR, X2
K G5 R AR T (0 T TR B A 1 D3 ) A ) KN R AR ECS 71
SRR REL B2 4
N5 T EREIEA AU 8] 7E EEPROM H (1) 4 =) 45 e 44
I* 52 X AE EEPROM H {4 R &k pk */
eeprom struct eeprom_structure {
char g
int b;
char c[15];
} se[2]={{'d,25,"Hello"} {'b',50,"world"} };
void main(void) {
char k1,k2,k3,k4;
intil,i2;
I 8 MR AR FREE */
struct egprom_structure eeprom *ep;
I EE KRR DL %]
k1l=sg[0].a;
i1=s€]0].b;
k2=se[0].c[2];
k3=sg[1].3;
i2=se[1].b;
k4=se[1].c[2];
I FFREHERIFE L */
ep=&se; I* WIEHASRET ikl */
kl=ep->g;
il=ep->b;
k2=ep->c[2];
+tep, /X fREHIN— */
k3=ep->a;
i2=ep->b;
kd=ep->c[2];
}
T4 AVR .7 SRAM B0, 8 TEORFFEE SRR K A AL, S5 R AN BR B A
KRS H . Ak vk KRRl 4R L 45 oR Hil H ek 50z 1]
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15
struct alpha {
intab, c;
{23}
I g AR )
struct alpha * sum_struct(struct alpha* sp) {
I* B et at+ B b/
sp->c=sp->a+ sp->b;
AR RN ) SR AR FRER %/
return sp;
}
void main(void) {
inti;
I* s>c=s->a+s>b*/
[* i=s>c*/
i=sum_struct(&s)->c;
}
AT ANRERIAL R BRI B B, BT DAL A7 filk L RE A7 AR 8

11, Unions — k& (AR NILHIAZD
e A48 LA A AR i L o T R)— A7 A TR R 45 4
WA B DA AT LURAT TR R O B . B FiR%.
BeE I ORBE Y- unions 5E o
i%?gi:
[<FEAEEHIFF>] unions [<BEA £ FR>] {
[<RA> <l i 44[, B4, 1>
[<RA> <l i 44[, B4, 0>
}[<ECEAR RS>,
WA 30 H A7t 72 SRAM T
WA AEAT it o oy P PR 22 TR) A5 oy P 2 T e KRR ke 5 P oy P 1)
WA 1l D ) V5 ) 5 45 K 8 B R T 80 7 AR D
15+
P AN
union alpha {
unsigned char Isb;
unsigned int - word;
} data;
void main(void) {
unsigned char k;
I 58 AR IS R E */
union alpha*dp;
P EAUR S R */
data.word=0x1234;
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k=datalsb; /* 1$%] LSB J4 0x1234*/
P SR AREAE RS */
dp=&data; /* WIEAILTRE AL */
dp->word=0x1234;
k=dp->Isb; /* 15%] LSB & 0x1234*/
}
H1 48 AVR BT SRAM BUIN, O T R EU HERR (25 (01 B, BRA ANRE BN
BRI ZH . IS IR A T F8 B A 25 R Bl T e B8R ]
15+
#include <stdio.h> /* 45 printf BB%L */
union alpha {
unsigned char Isb;
unsigned int  word;
} data;
I 58 SR )
unsigned char low(union alpha* up) {
Thalis A 1= (= o i
return up->lsb;
}
void main(void) {
dataword=0x1234;
printf("the LSB of %x is %2x" ,data.word,low(& data));

}

12. Enumerations — (%%
Hos 2R A W — s, RS E ST A E R N . bR T T
Wiz, WA CEX.
i FHOGHET- enum FEHE
ﬁ%?{:
[<TFREAE Hi7F>] enum [<HEES 2] {
[<TCRAIR[[=WERTH], TCRATR, 1>}
[<MEEAZ S LS>];
15
I* HOE R TCRIXFEE S I o i e NI EATME S 0, 1, 2.
sunday=0, monday=1, tuesday=2 ,..., saturday=6 */
enum days {
sunday, monday, tuesday, wednesday,
thursday, friday, saturday} days of week;
Ix BZERBTCHEIXAEE X G 23150 SCRMRUA A e AT R A o —
january=1, february=2 , march=3,..., december=12 */
enum months {
january=1, february, march, april, may, june,
july, august, september, october, november, december}
months_of year;

10
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void main{

I* A5 days of week HIUHILN 6*/

days of week=saturday;

}

MR RINT LIAEfif7E SRAM B{ EEPROM .

N T g AT ik 4E EEPROM, A725A%i ] eeprom SC8E T,

15+

eeprom enum days {
sunday, monday, tuesday, wednesday,
thursday, friday, saturday} days of week;

}

13. Global Variables Memory Map File — 4> JajA8 F 170k 2% 70 Be e 5 S A

TEG PR RE T, gmiEas & R R AL AR T LIRS S . SR & TR
1K) SRAM HlE/y L, 254728 70 B R 42 JR A8 B BT o5 AR A7t 2 /NS B

SCAEAEH .map JE4R, TTRAHSER A FilelOpen v 4 i T H 45 Open #81F] JF W
Fo

SERIARRIDEA 10 18 03 55 e AT A I R Bk R RN 2 Sl B

XA CEER] AVR Studio debugger #HE4T R RR IR HEH A

14. Type Conversions — AL

A A FIR A R AT M RAE RN R ABUANR], G BEds S f L o [m] — R B I s

e A 1 Do DO AL ) P B AR IS 28 1) v S0 (R B AR RS T e e o 0 I B s K hy -
FRIBRTERT 5 P FF 8 — > SRR 5 488 — > KBIRUG R 5 KR — > 7%

WA R A — AR R, O R B e G

WA AT — AR KR TR S KA, ) — MR R 4 A [R] 1R 6 2

WA AT — AR TR 548, ) MR R e A [R] PR 6 2L

AT DA F i 2 2R A s ST i 4 S AR

)5

void main(void) {

int ac;

long b;

[ KA b g AT */

c=at+(int) b;

}

Tt WIREA %S Project|ConfigurelC Compiler|Promote char to int 3% 35 ol B i
#pragma promotechar+ , PP (LRS- 758 ASLEXT 16 f78% 32 17 CPU 4w i, H 3))
AR QR CERF 5388, X% AVR X Fh 8 i CPU 1] LS H s g /N AR

HTBIEAE 8 ALIvE s afedk iy AR, AT B AT IR A A . X IN TS S 4
i warning.

)5

void main(void) {

unsigned char a=30;

unsigned char b=128;

1
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unsigned int c;

I* XS AEAIERI AR, T Ieka i 8 e 8 fiff), S R A2 8 7, X
WA . RAATERVE G 8 AL el AL SR R, */

c=arb;

[ X BAE RIS I e 4, fEaReyRAR N 16 1, A5 16 17, XFEiA St . */

c=(unsigned int) a*b;

}

YT R HIX ISR, it A EE S AN :

+=

=
<<=
>>=
HI I SEAHE SR I A R BT 0| B e 1D B A CA IR AR D o Bt DA PR 5 2
AL R B AiD I

15. Operators — &H4F
PR SR UL IS AT

+
* /
% ++
! I=
< >
<= >=
& &&
I [
n ?
<< >>
= +=
= %=
&= *—
A= E
>>= <<=

16. Functions — A%k
PRA] LUAEFH BRI & i — A 8. IS T RS EHE .
SR

12
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int alfa(char parl, int par2, long par3);

SE B ) B SUE AT LA

int alfa(char parl, int par2, long par3) {

[* XA LU — e ]/

}

%  Kernighan & Ritchie JEUHBEE0E AN S FF o

BR S 2 Bl B HERR A 3

PR BRI [FMELBCAE 75 798 R30. R31. R22 Fil R23 (M LSB %] MSB).

17. Pointers — Jg%l

ST AVR B HLI Harvard 2584, %l (SRAMD. FEJ¥ (FLASH) 1 EEPROM [k
HESAYIFE), g PEds A AR AR HRET

W HEATIHAE SRAM, Al FLIE 135

AT FLASH, 2] flash X8 .

F7J3AE. EEPROM [{)3e 4, ZATTJT] eeprom SKBE T

BARIRER AR R AEA I8, AH AT SRAM

15

I+ $&1n) SRAM HHFRF R EOFRER */

char *ptr_to_ram="This string is placed in SRAM";

I 5 FLASH "~ /7 s st */

char flash *ptr_to_flash="This string is placed in FLASH";

¥ fi17) EEPROM HH AR B 4REE */

char eeprom *ptr_to_eeprom="This string is placed in EEPROM";

T HREAIE R, AP A G PR AT LA

TINY Bz, SRAM At fiif] 8 frifrfiffiatt. XMBIT, RIEEVIH SRAM
IR 256 711 .

SMALL #:5X, SRAM {2 AH T 16 L HIFAARE . IXARET, fRAT LA SRAM
1) 65536 711 .

AR EISATIE MU AAR, USR] TINY #a.

FLASH 1 EEPROM [If7fifiEl A 16 7

H1T FLASH [/7fig4a%5 4 16 17, Tl ATmegal03 (¥ —ZEH RIS EE L 64K .

TR AT LLZH it 22 31 )\ YE ) EUA

115+

I* FEEFIWIGGAGAE SRAM 47 o 1) 4 SR FR BT Bdl */

char *stringg[3]={"0One","Two"," Three"} ;

I EWIRIIEEAAE FLASH WP iR<2 77 i i 2 R e a1 FRF R AR FLASH,
HIREH A A S 7 1L SRAM 1 */

char flash * messageq 3]={"Message 1","Message 2","Message 3"} ;

[* ] EEPROM H[HIF-fFH */

eeprom char m1[]="aaad";

eeprom char m2[]="bbbb";

void main(void) {

I+ FEHIFIYIRA A EEPROM 45 8 1 R FBHR BT 804 . T PP sRA7AE FLASH,

13
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(HARFH AL A S 74E SRAM H %/
char eeprom *pp[2];
I IIREEA TR */
pp[0]=m1;
pp[1]=m2;
}

R R A FR BT 2 16 £7, P42 4R FLASH [Xo (HZIFANTREE flash BT,
Example:

I AN )

int sum(int a, int b) {

return a+b;

}

I+ IR — A 1) BR E sum )4 RREE */
int (*sum_ptr) (int a, int b)=sum;

void main(void) {

inti;

[* AE RS FH ea £ sum */

i=(*sum_ptr) (1,2);

}

18. Accessing the /O Registers — i 11) 1/O & {7 4%

ik gs i sfrb Al sfrw BT Ui AVR LA HLT 110 Ff7as. A IN Fl OUT
M7 (RO

1l

I* 52X SFRs*/

sfrb PINA=0x19; /* SFR [ 8 fiiijjia] */

sfrw TCNT1=0x2c; /* SFR (1] 16 fi7.i)jin] */

void main(void) {

unsigned char a;

a=PINA; oA S EME >/

TCNT1=0x1111; /* 57474 TCNTIL & TCNT1H */

}

1/O ZFfras bl O 4 XAENINC H 3% FHI R F Sk S0 1L

tiny22.h

90s2313.h

90s2323.h

90s2333.h

90s2343.h

90s4414.h

90s4433.h

90s4434.h

90s8515.h

90s8534.h

14
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90s8535.h

megab03.h

megal03.h

megal6l.h

megal63.h

mega32.h

94k.h

TERIFEF I TTLG, wTLL #include 5480 IR 5 3 AL X6 BV 9 S A«

19. Bit level accessto the 1/0 Registers — /O 234728 A7 V5 i)

/O ZFA7as AL Ui R 1/O 254785 % ARG IR o

T 110 FAEaSMIALY5 048 ] CBI, SBI, SBIC il SBIS 154, FrLA sfrb 2747 2% it
BAE O B IFh 2 fa), sfrw Z5f7#s FIHbEEAE O 2 1Eh Z [A],

1)

sfrb PORTA=0x1b;

sfrb DDRA=0x18;

sfrb PINA=0x19;

void main(void) {

1B A TR O i */

DDRA.O=1;

OB A R LA N <]

DDRA.1=0;

I* AE A T 0 Ak 1%/

PORTA.0=1;

IR A T DAL */

if (PINA.L) { /* J8C—2ePRACHS =/},

PRATLUME ] #define 45 110 4748 € Xhn ' :
sfrb PINA=0x19;

#define darm_input PINA.2

void main(void)

{

I KA T 2 frgmA */

if (@arm_input) { /* J—LeRRARS %/}

20. Accessing the EEPROM — Vjjli] EEPROM
{F AT IAIN eeprom DB~ 4 Jm) A8 5t il B 5¢ O AVR P ET¥) EEPROM 11177 17]
%5
I XS FgmEERT 1 5 N EEPROM */
eeprom int alfa=1;
eeprom char beta;

15
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eeprom long array1[5];

P RS g AT RS N EEPROM */
eeprom char string[]="Hello";

void main(void) {

inti;

I* J&17 EEPROM [J3REF */

int eeprom *ptr_to_eeprom;

I* 4 0x55 Hi#%E'5 A\ EEPROM */
alfa=0x55;

P B RE RSN %/
ptr_to_eeprom=&alfa;
*ptr_to_eeprom=0x55;

¥ HAE: EEPROM iz */
i=afa;

P ST AR BT e */
i=*ptr_to_eeprom;

}

18 m) EEPROM H48%T 4 16 f7..

21. Using Interrupts — {ii Fij by

Vila) AVR [P R e TR interrupt B .

)5

¥ AT90S8515 [ [ 5 */

I AN R B S xS

interrupt [2] void external_intO(void) {

1 IX HBARARES */

}

¥ TIMERO i i H B */

interrupt [8] void timerQ_overflow(void) {

I IX R ARES %/

}

i S N 1 TR, R 1 R M. AR B R LTS Y. ) Sk S A B R
In) 2 (1) T8

G P e T FH IS 25 A Sh ORAE T A I 27 A2 s, TR TP IR IR e AT TR B

T R T 2 4% RETI 454

TR IR IE, AR S

AR DA 25T A O () 42 1) 2 A7 s T RS LA AR /r o

PRATLUMEH]  #pragma savereg FR7AFTITESCHI I RO, R1, R22, R23, R24, R25,
R26, R27, R28, R29, R30, R31 I SREG (1] H s A7 MK H .

)5

I* KA BBV RAF I EL */

#pragma savereg-

[x TR */

16



CodeVision AVR C ik gsnad — Xt

interrupt [1] void my_irg(void) {
P RORAEAE FH M35 A7 45 R30, R31 Hil SREG */
#fasm
push r30
push r31
in  r30,SREG
push r30
#endasm
r*...*l
I* W& SREG, R31 il R30*/
#fasm
pop r30
out SREG,r30
pop r31
pop r30
#endasm
}
I ATIT 5 A4 HENRAF AR */

#pragma savereg+
BB AT IS A S R

22. ThePreprocessor — T4 i¥
FATLUA S Mg fE RIS, HHEIENLESRE RIS,
i1
#define SUM(a,b) at+b
PR TRARIS &4 inti=2+3 488 */
inti=SUM(2,3);

E LANEN, ARATDMERRIERT “#” RSB TR .
By
#define PRINT_MESSAGE(t) printf(#t)

I RIS S printf("Hello"); A */
PRINT_MESSAGE(Hello);

ATLAH] “##” EBMA S

By

#define ALFA(a,b) a## b

I RIS S8 char xy=1,40% */
char ALFA(X,y)=1;

€ SCEAT LA “\” #qy

By

#define MESSAGE "Thisisavery \

17
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long text..."

—Aal U #undef 2401
B1-:
#undef ALFA

#ifdef , #ifndef , #else FI #endif F5/5 75T 4 AE4m .
ﬁ%?{:

#ifdef macro_name

[set of statements 1]

#else

[set of statements 2]

#endif

itafaie —AN o IR N4 T, Watitfdef AR, A EEs &0,
WG 28 —FBor o AR ARG O #else FIEE —HB 0t Al LAAEL .

nRalfaiefie L, W #fndef MENE, LS #fdef FHIH .

#f , #else I #endif B 7T LI T4 F90 1%

i%?zii:

#if expressionl

[set of statements 1]

#else

[set of statements 2]

#endif

WRRIEN LA I, Hgmiess—HBor. g EEss —Hor.

iy

#elif X ST BEARAT ]«
#if expressionl

[set of statements 1]

#elif expressionl

[set of statements 2]

#else

[set of statements 3]

#endif

WERFRIES 1ML, g AR — 0. WRFRIAS 2 MME L, g 2 A0
TG 2 =By MR ARG UL #else ANEE —H70 ] LAAVEL,

N e RG DA e K%

_LINE__ Zwi ST 4 aiidT 5

__FILE__ 47igmikm) ot

__TIME__ “4Hiff ),  hhimm:ss 4% X

_ DATE__ H4urH¥, mmmddyyyy X
_MODEL_TINY_ 2 Egm e H T TINY £

18
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_MODEL_SMALL_ & {Egm i T SMALL X
_OPTIMIZE_SIZE #7545 4 12 i G RE 23 1) KMtk
_OPTIMIZE_SPEED &1 1t 4 B X iz AT 1 B AL
_UNSIGNED_CHAR_ /& 7E 4w B K char UG 5 7477 T 4 1%
_GLOBAL_DEFINES_ & 75 /5 T A7 19 H ki A aT WL

] #ine FH/RFFATLMEM__LINE__ Rl _ FILE (T UfH.
ik
#lineinteger_constant ["file_name"]

-1

% LINE_ 4 50, _ FILE & "file2.c" */
#line 50 "file2.c"

I* % __LINE__ 2k 100*/

#line 100

A #error FREZRAF AT LS g PR R — 4R R B .
iiél:;/z:

#error error_message

il

#error Thisisan error!

1 F#pragma $57= A i LA LS 20 136 126 6 2 126 101

R UAEH] #pragmawarn FE7RFFHT I EOC P 4 1R 45
-1

I* RMES *]

#pragma warn-

[* ] AR B AR AC %/

I* AT ES *]

#pragma warn+

i/ #pragma opt FR7AF 0T LA I 8OC PR BEARRS LA o IXANFR 7 A5 H R JICAE Y5 SC A
IFFEEAL o SRR T AR .

)5

1 RS LA, MR */

#pragma opt-

I FTIAE AL */

#pragma opt+

WHRFTIF TGS, RATLAET #pragma optsize F& /875X RE e (10— B 43 Bk 4= i3k 47
A5 R/ A A B AR RS P AT OB AL f . B 4 IR S B Project|ConfigurelC
Compiler|Compilation|Optimization for H¥X & .

5

I SRS R ML */

19
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#pragma optsize+

I* AREACHS */

I AT I AL */
#pragma optsize-

I* RIAEE */

i/ #pragmasavereg FR7~AF I LT EOC T I %) RO, R1, R22, R23, R24, R25, R26,
R27, R28, R29, R30, R31 il SREG 1] H sl {#17 5k & .
15
I K B BEMRAE */
#pragma savereg-
Tl L TRETY i
interrupt [1] void my_irg(void) {
P ARAFIRAE ] 2 27 474 R30, R31 F SREG */
#asm
push r30
push r31
in  r30,SREG
push r30
#endasm
Ix AR C AR5 %/
r*...*l
I* W SREG, R31 il R30*/
#asm
pop r30
out SREG,r30
pop r31
pop r30
#endasm
}
I FTIF A BiRAE */

#pragma savereg+

SRS IT A SRAT -
fliH] #pragmaregalloc FE7-FF 0] LLFT I 8OG A1 A 3l 73 HE B 47 ds 45 42 Jm) A8 B X — 1R It
B kA i Project|ConfigurelC Compiler|Compilation|Automatic Register Allocation

115+

[ NI AR AR R E B AR T AR AR )

#pragma regalloc+

unsigned char afa;

[N T AR R AR B AN A B 7 BUAE B AT s T2 JE SRAM */
#pragma regalloc-

unsigned char beta;

20
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=

i F] #pragma promotechar  $R7~FF 1] LLFT HF 856 P 7445 B e i g 467
)5

I* AT *1

#pragma promotechar+

xR *1

#pragma promotechar-

XANETH AT LA Project|Configure|C Compiler|Promote char toint % 52 .

ffiH] #pragmauchar #5757 0] LT HFISC LR 45 B0 8 1 JEAT 5 20k It
)5

I* char A TCRF5 2 */

#pragma uchar+

I* char AARFSE */

#pragma uchar-

XANETH AT LR Project|Configure]C Compiler|char isunsigned % 5&

f#i 1] #pragmalibrary #5787 AT LAg P B0 FAR 52 0 2RS0T
Bl5-
#pragma library mylib.lib

23. SRAM Memory Organization — SRAM %51
IR G 3 5E U 1) SRAM £ 4 1A :

0
TiEETrae
20h
OFfres
fi0h =
B
G0+ HEHER {1 B
TRTFE
fi0h+ ErEHER R
+E2RTELE HIE
Tl A
SRAMEER

TAEZTAF 2 X ALHE 32 > 8 LA fras. dmikgsfii ] THH 1 RO, R1, R22, R23, R24, R25,
R26, R27, R28, R29, R30 fl R31. R2 #| R15 H[f)—Lb2y fE 4 ] b 4s H SR AL A SR A%
. T T RS NICA AR AR A A R A As i, R16 3] R21 M C4S 37

21
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A5 R A 1 R S e A R AR o

1/O ZFA7 X AUH5 64 A~ CPU AMHIZhAERI ML, A3 D%, S 2 fe 1/0
heg. Rnr LAZERR T B A e AT

P HERR X T 20746 JR i AR e, ARk R LS BRI I R AF RO, R1, R22, R23,
R24, R25, R26, R27, R30, R31 flI SREG.

B HERR X FREHE T Y A7 4%

B HERFRET (WAL IR A SFh-+ B HERE K

TEBAEHERRAARAT B I, B HEAR TR BT 2 B0 o AU I, B A FR A 2 4 1
i
FENC B G PEIE TN, JRIAZIAE Project|ConfigurelC Compiler H ok $dfi HE A% 73 e A2 % 1)
A, Pl 3R IS AT B AR T 1/0 AE A X S .

4 AR B X AE R P IB AT A A AR B o SR 20 (R 2 e K /N |] A e B AT 7 W 1) 4 SR A
H R

B S DX A T35 R BT R B o

SP Fifr e e MR TRE, AbUR1E ) SRAM [HE T,

FEFFISAT I IR A HEAR 1) 42 Jr AR e X 3

c T 4 T i I R T AE PEAE B AR X (B HERR X)) 1) R S0 7455 Hf DSTACKEND
( HSTACKEND). 4fR{fH] AVR Studio P/ FI, WG BXLFAF Ry s, 0
AR BB AR (K Project|Configure]lC Compiler HHIKIECE « SRR EF, MRnl LLAE (Fik
B LR R DL MRS

24. Including Assembly Languagein Your Program — 7EF2F NI it 5
PR] ATERE P (AT R0 5 ] #asm A1 #endasm /R FF IR AL 4 iF 5
i1
void delay(unsigned char i) {

while (i--) {
I TR A %/
#asm
nop
nop
#endasm
¥
}
AT SR 1

#asm("sei") I FTIFrhi */
TE— AT 2 440 g ta 2 T DU “\” 43T
1

#asm("'nop\nop\nop")

% 1i4% RO, R1, R22, R23, R24, R25, R26, R27, R30 ! R31 1] LA{EI 4w FFEF [ thff
FHo G0 BAE A i Rl X S 2 A7 2%, b ZIAE BE N INHRAE, 3R B K 5

22
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25. Cdling Assembly Functionsfrom C — 7& C il VL2 FFEF
N 2h T WA C R I e R
I IZEA BRI S0 5 %, IREMER atb+c
#pragmawarn- // 2£11- warning
int sum_abc(int a, int b, unsigned char c) {

#asm
Idd  r30,y+3;R30=LSB a
Idd r3ly+4;R31=MSB a
Idd r26,y+1;R26=LSB b
Idd r27,y+2;R27=MSB b
add  r30,r26 ;(R31,R30)=a+b

adc r31,r27
Id r26,y ;R26=c
cr r27 T FR AR R ¢ R
add r30,r26 ;(R31,R30)=(R31,R30)+c
adc r31,r27
#endasm

}

#pragmawarn+ // ftVF warning

void main(void) {

intr;

Il A 8 sum_abe, JFIESERITELE ¢
r=sum_abc(2,4,6);

}

Gkl ] Data Stack 145 %1,
NS a ik, RERE b, BREELEMTS RS ¢ Kk,
Fp— AR, Y AR SRS S R (KAETY 4, A0 2, PR D).
Z 7N, MSB AR
XFEE KA HERR I 7] R K.
T ZHEIENBIERR G, Y TFARIENEE— 1245 ¢, LBl “Iidr26y”
B R26.
ZH b L ¢ Je Ak, PrLUE e ddE HERR I HBBELE ¢ .
F “ldd r27,y+2” (MSB) Al “ldd r26,y+1” (LSB) i b .
T MSB S AR, Jit DU ) stk
ZH a b e ANk, P DUR A HERR 1 ik B v
A “ldd r31,y+4” (MSB) A1 “ldd r30,y+3” (LSB) i ¢ »
PR ZF A AR Ml (E (A LSB 3] MSB ):
R30 — “FRAARMTERT 575 2
R30 , R31 — HERIFIEFF 5 4L
R30 , R31 , R22 , R23 — KHERIFILFTF 5K Agm
FLUXAN BT R30 , R31 IR[HI4E R,
BRI B0 [ Ji5 G 19 25 B 307 A AR R TR0 25 () 280 v FH )08 HE R 3 1)
7] #pragma warn- & PR FR R AT AT AAE 1 2 35 A 7 A 10 oA B0 A IR (R () 4 o AT
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" DRk G 1 s AN ERTE IS TR 0 AE T A A

26. Creating Libraries — 37 [ CU )%
HTE A, REEU TSR
1) LA FEL 0 B 551 S 25 a5 Sk S
PPt FileNew FHaArA s T HAK New #2401, 24TIF—MxHGHE:

-l Create New File |
File Type——;
&+ Source
" Project X Cancel |

L Source ARG R OK , SFTHF—ANHME SO 4R % 1, XfE4 02 untitledc o
TXI R AT LRI BRI R AL T

15

11 % 19w 3 1) warning

#pragma used+

Il VR R 2

int sum(int a, int b);

int mul(int a, int b);

#pragma used-

Il #pragma F57R T 5 URgn i 2 N mylib.lib 2 b 2 19F Bl 0% 4% b8 £

#pragma library mylib.lib

ffFH File|Save As SEHLa A 7E NINC HRRAEHSCMF, #Blan: mylibh o @i FE:

Save C:\CVAVRAwork\untitled.c As |
Savein [&nc = =) @ &
] Twire ] 4054434 =) Delay =] Lm75 BE
=] 08534 =] 4054515 #]Ds1302 ] hath =S
=] 9052313 =] 9058535 =] Ds1307 ] Megalnd ] o
=] 9052323 =] 94K10 =) Ds1820 =] Megalbl ] S
=] 9052333 =] 94k20 =12 ] Megalhl ] o
=] 9052343 =] 94k40 =) Lcd =] Megabi3 =T
=] 9054414 =] Bed ] Lo 4x40 ] herm
=] 9054433 =] Ctype =) Ledstk =] Pcfasas
| |

File name: Imylib

Save as type: IC Compiler header file (*.h) j Cancel |

2) FESLEICAT
HHE FileNew S ar o THAH New 1%, 4TI — XS IEHE:

24
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-l Create New File

File Type——;

&+ Source

" Project X Cancel |

L Source ARG R OK , SFTHF—ASHIE SO 4R % 1, XE4 02 untitledc o
TXI R AT LA AR I BRI R L T

15

#if funcused sum

int sum(int a, int b) {

return a+b;

}

#endif

#if funcused mul

int mul(int a, int b) {

return a*b;

}
#endif

#f funcused FI #endif Tiidw T 21 o ZULAE LA BT A8 G 156
i File|Save As 32 Hiay 2 RAEHT CAF, lan: mylib.c o W FE:

Save CACVAVR\work\untitled.cAs K|
Sawve in: Iawurk j gl

File name: |mylib

Save as iype: IC Compiler source file (*.c) j Cancel |

wJafE ] FilelConvert to Library S Hidir A48 H BT 1 T SO ST 44 myliblib
RAE3] \LIB Hx:

25



CodeVision AVR C ik gsnad — Xt

MNew Library Name |
[rmtib i

#K Cencsl

AT myliblib , SAEAREIREFITLAA] #include 5 mylib.h SK3Cf
By
#include <mylib.h>

FIT A (R SCAT A ZBAE . \LIB H 3K

27. Using the AVR Studio Debugger — 1 [f] AVR Studio Debugger iR

CodeVisionAVR ] LM T Atmel AVR Studio debugger 3.22 2 UL LA .

N T fe &£ AVR Studio A I C YR AC S 2% I R /£ Project|ConfigurelC
Compiler|Compilation &£kt S 4% COFF

R LIEH]  ToolsDebugger =% Hiiv4 11 AVR Studio Debugger =i /il Debugger T
HA ER4ZH.  AVR Studio 15, RTFEAEA] FilelOpen i1 i) COFF CfF.

FEFPn#E st T LA DebuglGo Sk fiin 41247, WnBli% F5 #ei TR LW Run 4%
.

iz ATid #E ] LA Debug|Break S A5 ik, Hnf L% Ctrl+F5 el T H %
i Break 424

¥5is47a LU Debug|Trace Into  (F11 ), Debug|Step (F10 ), Debug|Step Out 32
oyl T RS XY 4% 4L

H] Breakpoints|Toggle Program Breakpoint =% 9.y 4, F9 ok T H 4 1) Toggle
Breakpoint {44 n] A1 & Wi s R 45 A g e (1 b

H T MEFR P AR &, ARa] LU Watch|Add Watch 32 8.4y4 88 T 24 E) Add Watch
&, JIFAE Watch X P $5 e A2 1 4 PR

AL View|Registers S5 2 mid% Alt+0 BEWLEE AVR (123717 8%«

Al LU View|Processor = fin A mkd% Alt+3 B AVR ] PC, SP, X, Y, Z #7234
RGIRENL

ATLLA View|New Memory View  SE Ly A 8id% Alt+4 BEM % FLASH, SRAM i
EEPROM [¥jPy %%,

LT View|New 10 View SZHir&mid% Alt+5 HEMLEE AVR ] 1/0 54745 -

PRI LM View[Terminal 1/0 =& iy 4 H i@ D g, © LS AVR B H
738, HIRLE Project|ConfigurelC Compiler k4 /4% COFF, Jfit I Use
the Terminal 1/0 in AVR Studio %7,

BRS 20T AVR Studio R T THIAE S, 1S % 1A ).

28. Hints — #&7/~
Hg T 9IRS AARFUR AR FE s A 7, AR B AR R
o RUTREMTH RS
o fERSENOEIRIS, Bl BRI CRT S AR A,
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i Project|Configure]lC Compiler|Compilation|Bit Variables Size 4 it i 1745 e [ 45
(AT RER /N, DT 27 A7 8 o) LA 45 e 4 R AR o

JEATREAEH] TINY A5

i flash SCBEFHLH B FLASH

PR 4 R m, BCH] Stack End Markers 36 0T R -4 1% K

IR [R)A DGR 23 VL G oK

29. Limitations — PRl
XA CodeVisionAVR C i 484G il T PR
o REEHTRMTRE TR ET
SER R BRI I RE & — 4R 15
SERIR B ANREAE N B S, AR L REA T i B ok 58 OZ A ) B s
SERIAHR R B B ASREAE FHA 2R o A7 () A ity B A AV A
PR E RN NN EE P
o PEAGRRECAE LL R IhfgE: Philips PCF8563, Philips PCF8583, Dallas i/ i1 DS1302,
DS1307, H2kiW MR DS1820/DS1822 i ALK %, 4X40 45 LCD.

27



