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FRIE SCRPRIACEES, iR

Co149mERY WAL M805 1T K T H, fHESFE32 x64KB
AS1 YR AR 2

BL517 2%

C514m%as (HOMF2%rH ) KL G805 1 FIY™ FE 8051t i (HHIDALLAS
AX51Z=1C 49w 390) MIF R TH. WIEXHFAMEE, Mk
LX5 1 & % 16MBA AL FIXDATALE i X

CX514m7Ra% XPHILIPS 805 IMX [ FF & T H., S ¢ £ 16MB
AXS 14 ARAGFIXDATALEAEIX o

LX517EH: 5%

Cx51 HiIFRAEAFRRERIEM. LREFTERM 8051 FLATRSX,

VEE:
Cx51 75 Fh 1B C51 G 1E R CX51 G 174

Cad @b

AUZRNH C S AEZMATMANAN C ElES. FHKFIEAN R A5
BHER. RIS,

The C Programming Language, Second Edition

Kernighan & Ritchie
Prentice-Hall, Inc.
ISBN 0-13-110370-9

C: A Reference Manual, Second Edition

Harbison & Steel
Prentice-Hall Software Series
ISBN 0-13-109810-1

C and the 8051: Programming and Multitasking

Schultz
P T R Prentice-Hall, Inc.
ISBN 0-13-753815-4
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%5=%. A Cx51 %% B %Kit

C ) o
. Cx51 o
u OBJ o
u o
pVision2 IDE Cx51. pMision2 IDE ,

“Getting Started with pVision2 and C51” .

uVision2 IDE Cx51 ) o
Cx51 ) o
PATH \C51\BIN C51 CXSl1 o
T™MP o
CS51INC \CSININC Cx51 o
CS51LIB \C51\LIB Cx51 0
WINSOWS NT, WINDOWS 2000 WINDOWS XP, Control Panel —

System — Advanced — Environment Variables o

WINDOWS 95, WINDOWS 98  WINDOWS ME, AUTOEXEC.BAT

PATH=C: \KEIL\C51\BIN;%PATH%
SET TMP=D:\
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SET C51INC=C:\KEIL\C51\INC

SET C51LIB=C:\KEIL\C51\LIB

Cx51

Csl CX51 ) C51 CXbl. )
C ) . Cx51 :

C51 sourcefile [directives...]

CX51 sourcefile [directives...]

C51 @commandfile

CX51 @commandfile

sourcefile o
directives o 20 “ 7,
commandfile o Cx51 ,
WINDOWS , commandfiles
Cs1, SAMPLE.C, DEBUG, CODE
PREPRINT.

C51 SAMPLE.C DEBUG CODE PREPRINT

Cx51
C51 COMPILER V6.10

C51 COMPILATION COMPLETE. 0OWARNING (S), 0ERROR (S)
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) . Cx51 ERRORLEVEL

ERRORLEVEL o ERRORLEVEL
WINDOWS o

Cx51

Cx51 o ) o s
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Cx51 o )
) ) #pragma o

C51 testfile.c SYMBOLS CODE DEBUG

#pragma SYMBOLS CODE DEBUG

» SYMBOLS, CODE, DEBUG , testfile.C

#pragma . #pragma o

L (*.OBJ) o
OBJ o

L (*LST) )
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t #pragma

) DEFINE ; o
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uVision2

Cx51
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AREGS/NOAREGS
AREGS
pVision2 : Options — C51 — Don‘t use absolute register access.
AREGS RO R7
o , PUSH POP
o AREGS PUSH POP o
REGISTERBANK o
NOAREGS RO R7
NOAREGS 8051 o

,» AREGS/NOAREGS
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NOAREGS AREGS

stmt level source
1 extern char func ();
2 char k;
3
4 #pragma NOAREGS
5 noaregfunc () {
6 1 k = func () + func
7 1 }
8
9 #pragma AREGS
10 aregfunc () {
11 1 k = func () + func
12 1 }
; FUNCTION noaregfunc (BEGIN)
; SOURCE LINE
0000 120000 E LCALL func
0003 EF MOV A,R7
0004 COEO PUSH ACC
0006 120000 E LCALL func
0009 DOEO POP ACC
000B 2F ADD A,R7
000C F500 R MOV k,A
; SOURCE LINE
000E 22 RET
; FUNCTION noaregfunc (END)
; FUNCTION aregfunc (BEGIN)
; SOURCE LINE
0000 120000 E LCALL func
0003 €007 PUSH AR7
0005 120000 E LCALL func
0008 DOEO POP ACC
000A 2F ADD A,R7
000B F500 R MOV k,A
; SOURCE LINE
000D 22 RET
; FUNCTION aregfunc (END)
R7 o
MOV A, R7
PUSH ACC
aregfunc

PUSH AR7

# 6

# 7

# 11

# 12

noar egfunc
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ASM/ENDASM
uVision2 : o

ASM ) SRC

SRC o
o ) SRC
o OBJ o
uVision2 C ASM/ENDASM

u PROJECT - o

" Optionsfor... - o

u Generate Assembler SRC file

u Assemble SRC file

, uVision2 (.SRC),
OBJ (.OBJ).
ENDASM o

ASM ENDASM , #pragma

o
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#pragma asm / #pragma endasm

C

.SRC
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BROWSE

uVision2

BR

Options — Output — Browse Information

BROWSE, o
)’ b

uVision2 o View —

uVision2 o pVision2

» o

C51 SAMPLE.C BROWSE

#pragma browse

Source Browser
P » uMision2
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CODE

uVision2

CD

Options — Listing — C Compiler Listing — Assembly Code

CODE

C51 SAMPLE.C CD

#pragma code

C OBJ
o R E
stmt level source
1 extern unsigned char a, b;
2 unsigned char c;
3
4 main ()
5 {
6 1 c =14 + 15 * ((b / c) + 252);
7 1 }

ASSEMBLY LISTING OF GENERATED OBJECT CODE

; FUNCTION main (BEGIN)

0000 E500 E MOV
0002 8500F0 R MOV

0005 84 DIV
0006 75F00F MOV
0009 A4 MUL
000A 24D2 ADD

000C F500 R MOV

000E 22 RET

; SOURCE LINE # 5
; SOURCE LINE # 6
A,b

B,c

AB

B, #0FH

AB

A, #0D2H

c,A

; SOURCE LINE # 7

; FUNCTION main (END)
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COMPACT

CP
SMALL
pVision2 :  Options — Target — Memory Model
COMPACT o
COMPACT ,
8051 o 256
( Do , @RO/R1.
) 8051 o
, (
IDATA

SAMLL, LARGE, ROM

C51 SAMPLE.C COMPACT

#pragma compact



Keill Software — Cx51

— Cx51

31

COND/NOCOND

uVision2

CoO

COND

Options — Listing — C Compiler Listing - Conditional

COND

NOCOND
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COND .

NOCOND o
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DEBUG

DB
pVision2 :  Options — Output — Debug Information
DEBUG OBJ o » OBJ
o uVision2 INTEL
OBJECTEXTEND
OBJECTEXTEND

C51 SAMPLE.C DEBUG

#pragma db
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DEFINE

DF

C b o

» DEFINE o
pVision2 : Options —Cx51 — Define o
DEFINE ) #if, #ifdef
#ifndef o o
DEFINE o C C
#define.

C51 SAMPLE.C DEFINE  (check,NoExtRam)

C51 MYPROG.C DF (X1=*1+5”,iofunc="getkey()”)
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DISABLE

uVision2

DISABLE
. DISABLE
. DISABLE

o

#pragma

DISABLE #pragma

DISABLE
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DISABLE o
(JBC EA, ? C002) ,
(MOV EA, OC) .

stmt level source
1 typedef unsigned char uchar;
2
3 #pragma disable /* Disable Interrupts */
4 uchar dfunc (uchar pl, uchar p2) {
5 1 return (pl * p2 + p2 * pl);
6 1 3}
; FUNCTION dfunc (BEGIN)
0000 D3 SETB C
0001 10AFO01 JBC EA,?C0002
0004 C3 CLR c
0005 ?2C0002:
0005 CODO PUSH PSW
;j---- Variable 'pl' assigned to register 'R7' ----
;j---- Variable 'p2' assigned to register 'R5' ----
; SOURCE LINE # 4
; SOURCE LINE # 5
0007 ED MOV A,R5
0008 8FFO MOV B,R7
000A A4 MUL AB
000B 25E0 ADD A,ACC
000D FF MOV R7,A

; SOURCE LINE # 6
000E ?2C0001:

000E DODO POP PSW
0010 92AF MOV EA,C
0012 22 RET

; FUNCTION dfunc (END)
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EJECT

EJ

uVision2

EJECT

EJECT

#pragma

#pragma eject
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FLOATFUZZY

FF

FLOATFUZZY (3)
pVision2 :  Options - Cx51 — Bits to round for float compare

FLOATFUZZY

C51 MYFILE.C FLOATFUZZY (2)

#pragma FF(0)
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INCDIR

pVision2 :  Options - Cx51 — Include Paths
INCDIR Cx51 o 50
, o #include
“filename.h”, Cx51 ,
o #include <filename.h>, INCDIR
o , C51INC o

C51 SAMPLE.C INDIR (C: \KEIL\C51\MYINC;C:\CHIP-DIR )
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INTERVAL

INTERVAL (8)
pVision2 :  Options - Cx51 — Misc controls:enter the directive.

INTERVAL o SIECO-51
b 3 o b

(interval xn)+offset+3,

interval INTERVAL ( 8.
n o
offset INTVECTOR ( 0,

INTVECTOR/NOINTVECTOR

C51 SAMPLE.C INTERVAL (3)

#pragma interval(3)
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INTPROMOTE/NOINTPROMOTE

IP/NOIP
INTPROMOTE
pVision2 :  Options - Cx51 — Enable ANSI integer promotion rules.
INTPROMOTE ANSI o )
MICROSOFT C BORLAND C Cx51
8051 8 ) INTPROMOTE
NOINTPROMOTE o Cx51
ANSI o , o

C51 SAMPLE.C INTPROMOTE

#pragma intpormote

C51 SAMPLE.C NOINTPROMOTE
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stmt 1vl

1
2
3
4
5
6 1
7 1
8 1
9 1

10 1

INTPROMOTE NOINTPROMOTE

source

char c;
unsigned char cl,c2;
int i;

main () {
if (¢ == Oxff) c
if (¢ == -1) c =
i=c+ 5;
if (¢l < c2 +4) cl = 0;

}

= 0; /* never true! */
1; /* works */
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Code generated with INTPROMOTE ‘

Code generated with NOINTPROMOTE ‘

; FUNCTION main (BEGIN)

; SOURCE LINE # 6
0000 AF00 MOV R7,c
0002 EF MOV A,R7
0003 33 RLC A
0004 95E0 SUBB A,ACC
0006 FE MOV R6,A
0007 EF MOV A,R7
0008 F4 CPL A
0009 4E ORL A,R6
000A 7002 JNZ ?2C0001
000C F500 MOV c,A
000E ?2C0001:

; SOURCE LINE # 7
000E E500 MOV A,c
0010 B4FF03 CJNE A, #O0FFH, 2C0002
0013 750001 MOV c,#01H
0016 ?2C0002:

; SOURCE LINE # 8
0016 AF00 MOV R7,c
0018 EF MOV A,R7
0019 33 RLC A
001A 95EO0 SUBB A,ACC
001C FE MOV R6,A
001D EF MOV A,R7
001E 2405 ADD A, #05H
0020 F500 MOV i+01H,A
0022 E4 CLR A
0023 3E ADDC A,R6
0024 F500 MOV i,A

; SOURCE LINE # 9
0026 E500 MOV A,c2
0028 2404 ADD A, #04H
002A FF MOV R7,A
002B E4 CLR A
002C 33 RLC A
002D FE MOV R6,A
002E C3 CLR C
002F E500 MOV A,cl
0031 9F SUBB A,R7
0032 EE MOV A,R6
0033 6480 XRL A, #080H
0035 F8 MOV RO,A
0036 7480 MOV A, #080H
0038 98 SUBB A, RO
0039 5003 JNC ?2C0004
003B E4 CLR A
003C F500 MOV «cl1,A

; SOURCE LINE # 10
003E ?2C0004:
003E 22 RET

; FUNCTION main (END)
CODE SIZE = 63 Bytes

; FUNCTION main (BEGIN)

; SOURCE LINE # 6
0000 AF00 MOV R7,c
0002 EF MOV A,R7
0003 33 RLC A
0004 95E0 SUBB A,ACC
0006 FE MOV R6,A
0007 EF MOV A,R7
0008 F4 CPL A
0009 4E ORL A,R6
000A 7002 JNZ ?2C0001
000C F500 MOV c,A
000E ?2C0001:

; SOURCE LINE # 7
000E E500 MOV A,c
0010 B4FFO03 CJINE A, #0FFH, 2C0002
0013 750001 MOV c,#01H
0016

; SOURCE LINE # 8
0016 E500 MOV A,c
0018 2405 ADD A, #05H
001A FF MOV R7,A
001B 33 RLC A
001C 95E0 SUBB A,ACC
001E F500 MOV i,A
0020 8F00 MOV i+01H,R7

; SOURCE LINE # 9
0022 E500 MOV A,c2
0024 2404 ADD A, #04H
0026 FF MOV R7,A
0027 E500 MOV A,cl
0029 C3 CLR C
002A 9F SUBB A,R7
002B 5003 JNC ?C0004
002D E4 CLR A
002E F500 MOV cl1,A

; SOURCE LINE # 10
0030 ?2C0004:
0030 22 RET

; FUNCTION main (END)
CODE SIZE = 49 Bytes
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INTVECTOR/NOINTVECTOR

IVINOIV

INTVECTOR (0>
pVision2 :  Options - Cx51 — Misc controls:enter the directive

INTVECTOR
0

ROM
AJMP LJIMP

NOINTVECTOR
3 (LIMP)
(interval x n) + offset + 3,
n
interval INTERVAL ( 8) .

offset INTVECTOR ( 0 .

INTERVAL
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C51 SAMPLE.C INTVECTOR (0x8000)

#pragma iv(0x8000)

C51 SAMPLE.C NOINTVECTOR

#pragma noiv



Keill Software — Cx51 — Cx51

46

LARGE

64Kbytes .

b

LA
SMALL
pVision2 :  Options — Target — Memory Model
LARGE o
LARGE ,
8051 .
DPTR .
, 8051
(
IDATA

SMALL, COMPACT, ROM

C51 SAMPLE.C LARGE

#pragma large
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LISTINCLUDE

uVision2

LC

NOLISTINCLUDE
Options — Listing — C Compiler Listing - #include Files

LISTINCLUDE

C51 SAMPLE.C LISTINCLUDE

#pragma listinclude
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MAXAREGS

MAXAREGS (15 SMALL COMPACT o
MAXAREGS (40 LARGE o
pVision2 :  Options - Cx51 — Misc controls:enter the directive

MAXAREGS )

« MAXAREGS « MAXAREGS
C o

C51 SAMPLE.C MAXAREGS (20)

#pragma maxaregs (4) /* allow 4 bytes for parameters */
#include <stdarg.h>

void func (char typ, ...) {
va_list ptr;
char c;
int i;

va_start (ptr, typ):;
switch *typ) {
case 0: /* a CHAR is passed */
¢ = va _arg (ptr, char); break;

case 1: /* an INT is passed */
i = va_arg (ptr, int); break;
}
}
void testfunc (void) {
func (0, 'c'); /* pass a char variable */
func (1, 0x1234); /* pass an int variable */

}
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MOD517NOMOD517

uVision2

NOMOD517

80C517 o

Options - Target — Use On-Chip Arithmetic Unit
Options — Target — Use multiple DPTR registers

MOD517 Cx51

strepy strempo

)
MOD517

o b

INFINEON C517
) o

: memcpy, memmove, memcmp,

517 . (

Cx51 INFINEON
MOD517 o
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Directive Description

NOAU When specified, the Cx51 Compiler uses only the
additional data pointers of the Infineon device. The
arithmetic processor is not used. The NOAU parameter is
useful for functions that are called by an interrupt while the
arithmetic processor is already being used.

NODPS8 When specified, the Cx51 Compiler uses only the
arithmetic processor. The additional data pointers are not
used. The NODP8 parameter is useful for interrupt
functions declared without the using function attribute. In
this case, the extra data pointers are not used and,
therefore, do not need to be saved on the stack during the

interrupt.

MOD517 NOMODS517

NOMOD517 C517

> MOD517

MODA2, MODAD2, MODDA, MODDP2, MODP2

C51 SAMPLE.C MODS517

#pragma MODS517 (NOAU)

#pragma MODS517 (NODPS)

#pragma MODS517 (NODP8,NOAU)

C51 SAMPLE.C NOMODS517

#pragma NOMODS517
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MODA2/NOMODAZ2

NOMODA?2
pVision2 :  Options - Target — Use multiple DPTR registers
MODA2 Cx51 ATMEL 80x8252
( ) CPU ) o
memcpy

memmove, memcmp, strcpy, — strcmp

NOMODA2 CPU o

MOD517, MODAB2, MODDP2, MODP2

C51 SAMPLE.C MODA2

#pragma moda2

C51 SAMPLE.C NOMODA2

#pragma nomoda2
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MODAB2/NOMODAB2

NOMODAB2
pVision2 :  Options - Target — Use multiple DPTR registers
MODAB2 Cx51 MICROCONVERTERS
B2 ( CPU )

o

memcpy, memmove, memcmp, strcpy, — Strcmp.

NOMODAB?2 CPU o

MOD517, MODA2, MODDP2, MODP2

C51 SAMPLE.C MODAB?2

#pragma modab2

C51 SAMPLE.C NOMODAB?2

#pragma nomodab2
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MODDA2/NOMODDA2

uVision2

NOMODDA?2

Options - Target — Use On-Chip Arithmetic Accelerator

MODDAZ2 Cx51
DS80C400 DS5240

NOMODDAZ2

" MODDA

" NOMODDA

MOD517

C51 SAMPL390.C MODDA

#pragma modda

C51 SAMPL390.C NOMODDA

#pragma nomodda

(

o

DALLAS

DS80C390 ,

)

o
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MODDP2/NOMODDP2

NOM ODDP2
pVision2 :  Options - Target — Use multiple DPTR registers

MODDP2 Cx51 DALLAS 80C320, C520,
C530, C550, (

CPU ) o

memcpy, memmove, memcmp, Strcpy.

stremp.
NOMODDP2 CPU o
MOD517, MODA2, MODP2
C51 SAMPL320.C MODDP2
#pragma moddp2

C51 SAMPL320.C NOMODDP2

#pragma nomoddp2
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MODP2/NOMODP2

NOMODP2

pVision2 :  Options - Target — Use multiple DPTR registers
MODP2 Cx51 PHILIPS ATMELWM
8051 DPTR ( ) o

: memcpy, memmove,
memcmp, strcpy, — strcmp.

NOMODP2 DPTR o

MOD517, MODA2, MODAB2, MODDP2

C51 SAMPLE.C MODP2

#pragma modp2

C51 SAMPLE.C NOMODP2

#pragma nomodp2
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NOAMAKE

NOAM
AUTOMAKE o
pVision2 : pVision2. o
NOAMAKE Cx51 AUTOMAKE PROJECT
NOAMAKE OBJ 8051

o

C51 SAMPLE.C NOAMAKE

#pragma NOAM
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NOEXTEND

pVision2 : Options — C51 — Misc Controls NOEXTEND.
NOEXTEND ANSI C . Cx51
o bit, reentrant using )

C51 SAMPLE.C NOEXTEND

#pragma NOEXTEND
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OBJECT/NOOBJECT

uVision2

0OJ/NOOQOJ

OBJECT (filename.OBJ)
Options — Output - Select Folder for Objects

OBJECT (filename) OBJ
.OBJ o

NOOBJECT OBJ o
C51 SAMPLE.C OBJECT (samplel.obj)
#pragma oj(samplel.obj)

C51 SAMPLE.C NOOBJECT

#pragma nooj

o

» OBJ
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OBJECTADVANCE

OA
pVision2 :  Options — C51 — Code Optimization — Linker Code Packing
OBJECTADVANCED OBJ
o OPTIMIZE )
, OBJECTADVANCED LX51 /

0-7 AIJMP/ACALL g
AJMP ACALL , AJMP ACALL
LIMP LCALL o

10 : )

11 : o

OPTIMIZE, OMF2

C51 SAMPLE.C OBJECTADVANCED DEBUG
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OBJECTEXTEND

OE
pVision2 :  Options — Output — Debug Information
OBJECTEXTEND OBJ
OBJ OBJ OMF-51
o OBJ o
, OBJECTEXTEND.
DEBUG, OMF2

C51 SAMPLE.C OBJECTEXTEND DEBUG

#pragma oe db
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ONEREGBANK

OB
pVision2 : Options — C51 — Misc controls ONEREGBANK
using ) Cx51 0.
» MOV PSW, #0 o using
, ONEREGBANK
. MOV PSW, #0 .

C51 SAMPLE.C ONEREGBANK

#pragma OB
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02
Cs1 INTEL OMF51 - OMF2
Cx51 o

uVision2

OMEF2

Project — Select Device — Use LX51 instead of BL51

OMF2 OMF2 )
INTEL OMF51 o
Cx51 OMF2
L] : VARBANKING far o
= XDATA ROM: const xdata XDATA
ROM.
= RAM : STRING xdata
L] : ROM(D521K) ROM (D16M) DALLAS
390 o
LX51 / , BL51 / o
OBJECTEXTEND

C51 SAMPLE.C OMF2

#pragma O2
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OPTIMIZE

oT

0 9 o » OPTIMIZE (SIZE)
OPTIMIZE (SPEED)>

o

OPTIMIZE (8, SPEED)
pVision2 :  Options — C51 — Code Optimization

OPTIMIZE o
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OPTIMIZE 9

(e
o]
o
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ORDER

uVision2

OR

Options — C51 — Keep Variables in Order
ORDER Cx51
- ORDER C
Cx51 o

C51 SAMPLE.C ORDER

#pragma OR

HASH

o
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PAGELENGTH

PL
, 65535,
PAGELENGTH (60)
pVision2 :  Options — Listing — Page Length
PAGELENGTH o
60 o
PAGEWIDTH

C51 SAMPLE.C PAGELENGTH (70)

#pragma pl(70)
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PAGEWIDTH

PW
, 78 132
PAGEWIDTH (132)
pVision2 :  Options — Listing — Page Width

PAGEWIDTH

PAGELENGTH
C51 SAMPLE.C PAGEWIDTH (79)

#pragma pw(79)



Keill Software — Cx51 — Cx51 68

PREPRINT

PP
pVision2 :  Options — C51 — C Preprocessor Listing
PREPRINT o
) o PREPRINT,
A o , Cx51
PREPRINT o C #pragma

o

C51 SAMPLE.C PREPRINT

C51 SAMPLE.C PP (PREPRO.LST)
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PRINT/NOPRINT

PR/NOPR

PRINT (filename.LST)

pVision2 :  Options — Listing — Select Folder for List Files
, LST.
PRINT ) o
NOPRINT .

C51 SAMPLE.C PRINT (CON: )

#pragma pr(\usr\list\sample.lst)

C51 SAMPLE.C NOPRINT

#pragma nopr
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REGFILE

uVision2

RF

Options — C51 — Global Register Coloring
REGFILE Cx51

o

» Cx51

C51 SAMPLE.C REGFILE (sample.reg)

#pragma REGFILE(sample.reg)
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REGISTERBANK

RB

REGISTERBANK (0)
pVision2 : Options — C51 — Misc controls
REGISTERBANK

o

. using

REGISTERBANK

b

REGISTERBANK

o

using » REGISTERBANK

REGISTERBANK

C51 SAMPLE.C REGISTERBANK (1)

#pragma rb(3)



Keill Software — Cx51 — Cx51

72

REGPARMS/NOREGPARMS

REGPARMS
pVision2 : Options — C51 — Misc controls REGPARMS

REGPARMS

NOREGPARMS
C51 2 1

REGPARMS NOREGPARMS

NOREGPARMS
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#pragma NOREGPARMS /*Parm passing-old method */
extern int old_func(int,char);

#pragma REGPARMS /* Parm passing-new method */

extern int new_func(int,char);

main() {
char a;
int x1,x2;
x1 =old func(x2,a);

x1 =new_func(x2,a);

C51 SAMPLE.C NOREGPARMS
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RET PSTK, REG_XSTK

RP, RX

pVision2 : Options — C51 — Misc controls

o

RET_PSTK RET_XSTK

o ’

RET_PSTK COMPACT
RET_XSTK LARGE

RET_PSTK,RET_XSTK

pdata xdata
8051 o
POP )

RET _xSTK

151 “STARTUPA51 ” .
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#pragma RET XSTK

extern void func2(void);

void func(void) {
1 func2();

1 b

AN L A W N =

ASSEMBLY LISTING OF GENERATED OBJECT CODE

;FUNCTION func(BEGIN)
0000 120000 E LCALL ?C?CALL XBP
;SOURCE LINE #5
0003 120000 E LCALL func2
;SOURCE LINE #6
0006 020000 E LIMP  ?C?RET_XBP
;FUNCTION func(END)

C51 SAMPLE.C RET XSTK



Keil Software — Cx51 — Cx51 76

ROM

(SMALL), (COMPACT), (LARGE), (D521K), (D16M>
ROM (LARGE)
pVision2 :  Options — Target — Code Rom Size

ROM o JMP CALL

t D521K  D16M OMF2 o

SMALL, COMPACT, LARGE

C51 SAMPLE.C ROM (SMALL)

#pragma ROM(SMALL)
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SAVE/RESTORE

uVision2 : o
SAVE AREGS, REGPARMS ,
OPTIMIZE o ) #include
, RESTORE o
RESTORE SAVE o
SAVE 8 .
SAVE RESTORE #pragma o

o

#pragma save
#pragma noregparms

extern void test1(char c,int I);
extern char test2(long L float f);

#pragma restore

) testl test2
. SAVE RESTORE o
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SMALL

SM
SMALL
pVision2 :  Options — Target — Memory Model
SMALL ,
8051 o . SMALL
, 8051 o
, ( )
IDATA
SMALL o ,

COMPACT, LARGE, ROM

C51 SAMPLE.C SMALL

#pragma small



Keill Software — Cx51 — Cx51 79

SRC

pVision2 : uVision2

" PROJECT -

u Optionsfor... Options — Properties page
. Generate Assembler SRC file
SRC ) OBJ o
A51 o
, C , .SRC
OBJ o

ASM, ENDASM

C51 SAMPLE.C SRC

C51 SAMPLE.C SRC (SML.A51)
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STRING

ST
(CODE) , (XDATA) , (FAR)
STRING (CODE)>
uVision2 : Options — C51 — Misc controls STRING.

STRING o s
o : “hello world”

void main(void) {
printf(‘hello world\n”);

STRING o )

xdata far ) code banking.
8051 PHILIPS 80C51MX 0

CODE CODE . Cx51
XDATA CONST XDATA .
FAR+ CONST FAR .
T XDATA  FAR OMF2 o
OMF2, XCROM

C51 SAMPLE.C STRING(XDATA)

#pragma STRING(FAR)
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SYMBOLS

uVision2

SB

Options — Listing — C Compiler Listing — Symbols

SYMBOLS

C51 SAMPLE.C SYMBOLS

#pragma SYMBOLS

NAME CLASS MSPACE
EA........ ABSBIT = -----
update . ..... PUBLIC CODE
dtime. . .... PARAM DATA
setime...... PUBLIC CODE
mode . ..... PARAM DATA
dtime. . .... PARAM DATA
setuptime. ... AUTO DATA
time....... *TAG* -
hour...... MEMBER DATA
min....... MEMBER DATA
Sec....... MEMBER DATA
SBUF....... SFR DATA
ring....... PUBLIC  DATA
SCON....... SFR DATA
TMOD....... SFR DATA
TCON....... SFR DATA
mnu........ PUBLIC CODE

TYPE

BIT
PROC
PTR
PROC
PTR
PTR
STRUCT
STRUCT
U_CHAR
U_CHAR
U_CHAR
U_CHAR
BIT
U_CHAR
U_CHAR
U_CHAR
ARRAY

OFFSET

OOFDH

SIZE

R R R R R R R R ®Wo®Ww W W

119
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USERCLASS

UCL
(mspace = user_classname.)

mspace ,

mspace

CODE .

CONST CODE (CONST ) &

XCONST CONST XDATA (XDATA ) .

XDATA XDATA (XDATA ) .

HDATA FAR (HDATA ) .

HCONST CONST FAR (HCONST ) .

User_classname o o
pVision2 : Options — C51 — Misc controls USERCLASS .
USERCLASS . ;
Cx51 o LX51 /
HDATA FLASH, « USERCLASS
OMF2 LX51 / o

C51 UCL.C

#pragma userclass (xdat = flash)
#pragma userclass (hconst = patch)

int xdata x1[10]; //IXDATA FLASH
const char far tst[] = “Hello”; //HCONST PATCH
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VARBANKING

VB
(D SFR o
Csl
uVision2 :  Options — Target — ‘far’ memory type support.

Options — Target — save address extension SFR in interrupts.

VARBANKING 8051 FAR o
) FAR o
XBANKING.A51 FAR o 154
“XBANKING.A51” &
VARBANKING (1) SFR
. XBANKING.A51 ?C?XPAGE1SFR
SFR . SFR ?C?XPAGE1RST

°

MOV ?C?XPAGE1SFR, ?C?XPAGE1RST o

C VARBANKING (1)
SR 0

\KEIL\C51\EXAM PLES\FARMEM ORY\
C51 FAR 8051,

C51 SAMPLE.C VARBANKING

C51 MYFILE.C VARBANKING (1)
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WARNINGLEVEL

WL
0 2
WARNINGLEVEL (2)

pVision2 :  Options — C51 — Warnings

WARNINGLEVEL o “ 7

»»”
°

C51 SAMPLE.C WL (1)

#pragma WARNINGLEVEL(0)



Keill Software — Cx51 — Cx51

85

XCROM

XC
XDATA o
uVision2 : Options — C51 — Misc controls XCROM .
XCROM XDATA ,
CODE . CONST XDATA .
8051 ) ROM
XDATA o 8051, XDATA ) ROM
RAM.

OMF2, STRING

#pragma XCROM // Enable const xdata ROM

/*
* The following text will be in a ROM that
* 1s addressed in the XDATA space.
*/

const char xdata text[] = “Hello world\n”;

void main(void)  {
printf(text);
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ks - Al s
HEFT. BT A

Cx51 ANSI )
| |
| |
| |
| |
| |
u
=  SFR
u
u

8051 , Cx51 C
at far sbit
alien idata sfr
bdata interrupt sfr16
bit large small
code pdata task
compact priority using
data reentrant xdata

NOEXTEND

8051

°

Cx51

»”

o
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8051

(CODE)

b

64K

Cx51

b

o

8051

. 8051

code

Intel 8

8051

8051CPU

b
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8051CPU . 8051 256
0 128 0 128 ¢ 0x80
0xFF) 20H 16 0
8 b © b
256 0
: data, idata, bdata.
data 128 0
idata 256 ; )
bdata 16 (20H 2FH) .
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8051 XRAM,
SFR ) o
64K ; )
o I/0 0 o |
Cx51
xdata 64K
pdata 1) 256

“COMPACT 7 pdata o

: Xdata pdata.



Keill Software — Cx51

93
FAR
FAR 8051 . Cx51 3
o Cx51 , far const far, RAM
ROM o
PHILIPS 51MX 8Mb code xdata . Cx51
80C51MX far const far o
DALLAS 390 CONTIGIOUS 24 DPTR MOVX
MOVC code xdata 0 far const far
xdata code o
8051 far const far , XBANKING.A51.
SFR xdata o
xdata banking 8051 o 154
“XBANKING.A51” .
C51 OMF2 LX51 / far far const o
(SFR)
8051 128 SFR . SFR

b b

b b

101 “SFR” .
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. Cxbl SMALL, COMPACT LARGE
R 20 “© ”O
, SMALL 0
95 (14 » .
SMALL
b b b 8051
data ) )
b b RAM o

» SMALL o
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COMPACT

COMPACT , , , o (
pdata ) 256 .
) RO Rl (@RO, @R1) o
SMALL ) ) ° , COMPACT LARGE
COMPACT , Cx51 @RO @RI
. RO RI , o COMPACT
256 ) ( ) 8051 PORT2 o
) PORT2 o
o PDATA o

151 “STARTUP.AS51” P2 COMPACT 0

LARGE

LARGE , ) ) ( 64K )
( xdata o ) (DPTR)

° ’ °

SMALL COMPACT 0

Cx51 8051 ) 8051 o
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signed  unsigned ; .

C51 , o ,
data char x: char data x;
, , Cx51
? Ch1 o ,

data char *x: char *data x:
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SMALL, COMPACT LARGE 0 94

Cx51 C . Cx51 C
8051 o o

1 bit, sbit, sfr, sfr16 ANSI C ) Cx51 o
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BIT

Cx51 bit
o bit C

static bit done flag = 0; /* bit variable */
bit testfunc ( /* bit function */
bit flagl, /* bit arguments */
bit flag2)
{
;eturn (0); /* bit return value */
bit 8051 o 16 )
128 o
bit o ) bit 8051
) data idata . o
bit bit
u (#pragma disable) (using n)
. Cx51 bit
. (=]
bit *ptr; /* invalid */
u bit

bit ware[5];

/* invalid */
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-~ Cx51
) bdata

int bdata ibase;

char bdata bary[4];

ibase bary
shit
sbit mybit0 = ibase”0;
sbit mybitl5 = ibase*15;

sbit Ary07 = bary[0]"7;
sbit Ary37 = bary[3]"7;

char  unsigned char
0 15, long

o 8051
bdata

°

/* Bit-addressable int */

/* Bit-addressable array */

b

bdata o

/* bit o of ibase */
/* bit 15 of ibase */

/* bit 7 of bary[0] */
/* bit 7 of bary[3] */

0

unsigned long

) shit

extern bit mybit0;
extern bit mybitl5;

extern bit Ary07;
extern bit Ary37;

ibase  bary

o

7, int, unsigned int, short,

0 31,

/* bit 0 of ibase */
/* bit 15 of ibase */

/* bit 7 of bary[0] */
/* bit 7 of bary[3] */

113 SFR »” .

bdata o

CA?

o

unsigned short
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ibase bary

Ary37 =0; /* clear bit 7 in bary[3] */
bary[3] = ‘a’; /* Byte addressing */
ibase = -1; /* word addressing */
mybitl5 = 1; /* set bit 15 in ibase */
bdata data ) bdata
o 16 o
sbit ) shit .
union 1t
{
float mf;
long ml;
¥
bdata struct bad
{
char ml;

union Ift u;
jtep;
sbit tcpf31 = tcp.u.ml*31; /* bit 31 of float */
sbit tcpm10 = tcp.ml*0;

sbit tcpm17 = tcp.ml"7;

float bit o , union float long- s
bit long .
shit , o
o 0
0. 8 0. int , int

0 0.  shit 8.




Keill Software — Cx51 — 101

(SFR)
8051 (SFR) .
SFR ) ’ ’ s ° SFR OX80
OxFF, ) ) o Intel 8-Bit Embedded Controllers
8051 o
8051 , SFR . Cxb1 SFR o ;
SFR 0
Cx51 8051 o
SFR. 228 “8051 7,
Cx51 sfr, sfril6, shit SFR.
sfr
SFR C o sfr char int.
sfr PO = 0x80; /* port-0,address 80h */
sfr P1 = 0x90; /* port-1,address 90h */
sfr P2 = 0xAO0; /* port-2,address 0AOh */
sfr P3 = 0xBO; /* port-3,address 0BOh */
PO, P1, P2, P3 SFR . sfr C o
sfr o
(=) o (
o ) 8051 SFR 0x80  O0xFF. PHILIPS 80C51MX

SFR , 0x180  OxIFF.
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sfri6
8051 SFR 16 o , 8052
0xCC 0xCD / 2 . Cx51 sfr16
2 SFR 16 SFR.
16 SFR 0 sfr16 0
sfr16 T2 = 0xCC; /* Timer 2:T2L Occh,T2H 0CDh */
sfr16 RCAP2 = 0xCA; /* RCAP2L 0Cah,RCAP2H 0CBh */
, T2 RCAP2 16 SFR.
sfr16 sfr 0 sfr16 0
(=) o 0
SFR 0
shit
8051 ) SFR . Cx51 shit
) SFR 0
sbit EA = 0xAF;
EA 0xAF SFR . 8051,
SR o 8 SR . SFR
0 , SFR  O0xA8 0xDO s OxC7
OxEB SFR o SR s SR
o s 0xC8 SR 6, SFR OxCE

(OXC8+6) .
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shit

°

sfr_nametint_constant

sfr (sfr_name) shit . SFR
8 o N .

0 7 o
sfr PSW = 0xDO0;
sfr IE = OxAS;
sbit OV = PSW"2;
sbit CY = PSW"7;

sbit EA = 1E"7,

int_constant®int_constant

shit o 8

sbit OV = 0xD0"2;
sbit CY = 0xD0"7;
sbit EA = 0xA8"7;

int_constant
shit .

sbit OV = 0xD2;
sbit CY = 0xD7;
sbit EA = OxAF;

shit

“

bdata o 99

2”




Keill Software — Cx51 — 104

C _at , .

type [memory_space] variable name _at constant;

memory_space o , .
94 “ 7,
type o
variable name o
constant o
_at_ . Cx51
_at_ XDATA P volatile
C o

2.bit o
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_at_ .
struct link
{
struct link idata *next;
char code *test;
}:
struct link list idata at 0x40; /* list at idata 0x40 */
char xdata text[256] _at_ 0xE000; /* array at xdata O0xE000 */
int xdata il _at_ 0x8000; /* int at xdata 0x8000 */
void main ( void ) {
link.next = (void *) 0;
il = 0x1234;
text [0] = 'a';
b o
at.

struct link

{

struct link idata *next;

char code *test;

}:
extern struct link idata list; /* list at idata 0x40 */
extern char xdata text[256]; /* array at xdata O0xE000 */

extern int xdata il; /* int at xdata 0x8000 */
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Cx51 * . Cx51 C
. ) 8051 , Cx51
C o
char *s; /* string ptr */
int *numptr; /* int ptr */
long * state; /* Texas */
o 8051 o Cx51

stmt level source

1 char *c_ptr; /* char ptr */

2 int *i ptr; /* int ptr */

3 long *1 ptr; /* long ptr */
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0w o Ul

10

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

ASSEMBLY LISTING OF GENERATED OBJECT CODE

0000
0003
0006

0009
oooc
000F

0012
0015
0018

001B
001E
0021

0024
0027
002Aa

002D
0030
0033

0036

PRRPRRPRRPRPRPRRPRPRPRPREPREPREPREPREPREPREPRERRERRERERERR

void main

char data
int data
long data

char xdata xj;

(void)

dj; /* data vars */

dk;
dl;

int =xdata xk;
long xdata x1;

char code
int code
long code

c_ptr = &dj;

cj = 9; /* code vars */

ck = 357;
cl = 123456789;

i ptr = &dk;
1l ptr = &dl;

c ptr = &xj;

i ptr = &xk;
1l ptr = &xl;

c_ptr = &cj;

i ptr = &ck;
1l ptr = &cl;

; FUNCTION main (BEGIN)

750000
750000
750000

750000
750000
750000

750000
750000
750000

750001
750000
750000

750001
750000
750000

750001
750000
750000

7500FF

R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV
R MOV

; SOURCE LINE # 5
; SOURCE LINE # 6
; SOURCE LINE # 20
c_ptr,#00H
c_ptr+01H, #HIGH d4dj
c_ptr+02H, #LOW dj
; SOURCE LINE # 21
i ptr,#00H

i ptr+01H, #HIGH dk
i_ptr+02H, #LOW dk
; SOURCE LINE # 22
1l ptr,#00H

1l ptr+01H, #HIGH dl
1 ptr+02H, #LOW dl
; SOURCE LINE # 24
c ptr,#01H
c_ptr+01H, #HIGH xj
c_ptr+02H, #LOW xj
; SOURCE LINE # 25
i ptr,#01H

i ptr+01H, #HIGH xk
i ptr+02H, #LOW xk
; SOURCE LINE # 26
1 ptr,#01H

1l ptr+01H, #HIGH x1
1 ptr+02H, #LOW x1
; SOURCE LINE # 28
c_ptr,#0FFH

/* xdata vars */

/* data ptrs */

/* xdata ptrs */

/* code ptrs */



data, idata
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0039 750000 R MOV  c ptr+01H, #HIGH cj
003C 750000 R MOV  c ptr+02H, #LOW cj

; SOURCE LINE # 29
003F 7500FF R MOV i ptr,#0FFH
0042 750000 R MOV i ptr+01H,#HIGH ck
0045 750000 R MOV i ptr+02H,#LOW ck

; SOURCE LINE # 30
0048 7500FF R MOV 1 ptr,#0FFH
004B 750000 R MOV 1 ptr+01H,#HIGH cl
004E 750000 R MOV 1 ptr+02H,#LOW cl

; SOURCE LINE # 31
0051 22 RET

; FUNCTION main (END)
c_ptr, i ptr, 1 ptr 8051
o b
char * xdata strptr; /* generic ptr stored in xdata */
int * data numptr; /* generic ptr stored in data */
long * idata varptr; /* generic ptr stored in idata */
o xdata,
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char data *str; /* ptr to string in data */
int xdata *numtab; /* ptr to int(s) in xdata */
long code *powtab; /* ptr to long(s) in code */
o (idata, data, bdata,
pdata ) (code xdata ) .
char data * xdata str; /* ptr in xdata to data char */
int xdata * data numtab; /* ptr in data to xdata int */

long code * idata powtab;  /* ptr in idata to code long */

8051 o
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WooJouUu bdWwWwbhRE

MNNNNNNNRRRRRRRRRR
AU WNHROWL®OIGOUIBWNRO

level

RPRRRRRR

source

char data
int xdata *i ptr; /* memory-specific int ptr */
long code

*c_ptr;

*1 ptr;

/* memory-specific char ptr */

/* memory-specific long ptr */

long code powers of ten [] =

1L,

10L,
100L,
1000L,
10000L,
100000L,
1000000L,

10000000L,

100000000L

}:

void main (void)

{

char data strbuf [10];
int xdata ringbuf [1000];

c_ptr

&strbuf [0];

i ptr = &ringbuf [0];

1l ptr

}

&powers of ten [0];

ASSEMBLY LISTING OF GENERATED OBJECT CODE

0000

0003
0006

0009
ooocC

000F

; FUNCTION main (BEGIN)

750000

750000
750000

750000
750000

22

i
i
i

MOV c

SOURCE LINE # 18
SOURCE LINE # 19
SOURCE LINE # 23
ptr, #LOW strbuf

; SOURCE LINE # 24
MOV i ptr,#HIGH ringbuf
MOV i ptr+01H, #LOW ringbuf

i

SOURCE LINE # 25

MOV 1 ptr,#HIGH powers of ten
MoV 1 ptr+01H, #LOW powers_of ten

i

RET

SOURCE LINE # 26

; FUNCTION main (END)
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Cx51 o
, Cx51
. printf, sprintf, gets
extern int printf(void *format,...);
extern int myfunc(void code *p,int xdata *pq);
int xdata *px;
char code *fmt = *value = %d | %4XH\n";
void debuf print(void) {
printf(fmt,*px,*px); /* fmt is converted */
myfunc(fimt,px); /* no conversions */
H
printf fmt 2 code )
3 o printf
o , #include o
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xdata*, idata*, data*, pdata*)

(generic *)

(code *,

°

generic * code* (2 ) e

generic * xdata * (2 ) e

generic * data* . .

generic * idata* . .

generic * pdata* . .
(code *, xdata *, idata *, data *,

pdata*) (generic *) .
code* generic * code, 0XFF, code *
2
xdata* generic * xdata, 0X01, xdata
* 2

data* generic * idata */data * unsigned int

idata* generic * idata/data, 0X00.

pdata* generic * pdata, OXFE. pdata * 1
unsigned int .




Keill Software — Cx51

113

stmt

15

*%** WARNING

16

level

RRRERRRRRR

[y

1

sou
int
int
int
int

pl
pl

pl =

P4 =
p3 =

P2

P2

generic ptr (3 bytes) */
xdata ptr (2 bytes) */
idata ptr (1 byte) */
code ptr (2 bytes */

xdata* to generic* */
idata* to generic* */
code* to generic* */

generic* to code* */
generic* to idata* */

generic* to xdata* */

idata* to xdata* (WARN) */

259 IN LINE 15 OF P.C: pointer: different mspace

rce
*pl; /*
xdata *p2; /*
idata *p3; /*
code *p4; /*
void pconvert (void) ({
= p2; /*

= p3; /*
p4; /*

= pl; /*

= pl; /*

= pl; /*

= p3; /*

= p4; /*

p3

code* to idata* (WARN) */

*%*% WARNING 259 IN LINE 16 OF P.C: pointer: different mspace

17

1

}

ASSEMBLY LISTING OF GENERATED OBJECT CODE
; FUNCTION pconvert (BEGIN)
; SOURCE LINE # 7

0000
0003
0006

0009
0oocC
000F

0012
0014
0016
0018
001Aa
001c

001E
0020
0022
0024

0026
0028

002A
002C
002E

0030
0033

0035

0038

750001
850000
850000

750000
750000
850000

7B05
AA00
A900
8B00
8A00
8900

AE02
AFO01
8E00
8F00

AFO01
8F00

AE02
8E00
8F00

750000
8F00

850000

22

oo x

oo N DD oo x

o o

R
R

R

MOV
MOV
MOV

MOV
MOV
MOV

MOV
MOV
MOV
MOV
MOV
MOV

MOV
MOV
MOV
MOV

MOV
MOV

MOV
MOV
MOV

MOV
MOV

MOV

RET

pl,#01H
pl+01H,p2

pl+02H,p2+01H
; SOURCE LINE # 8

pl, #00H
pl+01H, #00H
pl+02H,p3

; SOURCE LINE # 9

R3, #0FFH
R2,p4
R1l,p4+01H
P1,R3
pl+01H,R2
pl+02H,R1

; SOURCE LINE # 11

R6,AR2
R7,AR1
p4,R6
p4+01H,R7

; SOURCE LINE # 12

R7,ARL
p3,R7

; SOURCE LINE # 13

R6,AR2
p2,R6
p2+01H,R7

; SOURCE LINE # 15

p2,#00H
p2+01H,R7

; SOURCE LINE # 16

p3,p4+01H

; SOURCE LINE # 17

; FUNCTION pconvert (END)
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char xdata *px; /* ptr to xdata */
char idata *pi; /* ptr to idata */
char code *pc; /* ptr to code */
char c; /* char variable in data space */
int 1i; /* int variable in data space */
C main ( data ),
code char.
‘ pc = (void *)main;
0000 750000 R MOV pc,#HIGH mian
0003 750000 R MOV pctO01H #LOW main
i ( int data *) idata char
o i data , data idata, o
| pi = (char idata *)&i;
| 0000 750000 R MOV pi,#LOW I
xdata char , idata char o
xdata 2 , idata ;
) xdata o 111 “ ”

o

| pi = (char idata *)px;

| 0000 750000R MOV pi,px+01H

0x1234 code char o
| pc = (char idata *)0x1234;

0000 750012 R MOV pc,#012H
0003 750034 R MOV pc+01H,#034H
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0XFF00 ) ) int,

) o : ((int(code
*)(void)) 0xFF00). ,

i = ((int (code *)(void)) 0XFF00)();

0000 12FF00 LCALL OFFOOH
0003 8E00 R MOV i,R6
0005 8F00 R MOV i+01H,R7

0x8000 code char , char
) Co

¢ = *((char code *) 0x8000);

0000 908000 MOV DPTR,#08000H
0003 E4 CLR A
0004 93 MOVC A,@A+DPTR

0005 F500 R MOV C,A

0xFO0 idata char , char ,
Co

¢ += *((char idata *) 0xF0);

0000 78F0 MOV DPTR,#0FOH
0002 E6 MOV A,@R0
00032500 R ADD A,C

0005 F500 R MOV C,A
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0xES8 pdata char ; char
) Co

¢ += *((char pdata *) 0XES);

0000 78E8 MOV R0.#0E8H
0002 E2 MOVX A,@R0
00032500 R ADD A,C

0005 F500 R MOV C,A

0x2100 code int , int

io

1= *((int code *) 0x2100);

0000 902100 MOV DPTR,#02100H
0003 E4 CLR A

0004 93 MOVC A,@A+DPTR
0005 FE R MOV R6,A

0006 7401 MOV A #01H

0008 93 MOVC A,@A+DPTR
0009 8EO0O R MOV i,R6

000B F500 R MOV i+01H,A

0x4000 xdata xdata char
) char .

px = *((char xdata * xdata *) 0x4000);

0000 904000 MOV DPTR,#04000H
0003 EO MOVX A,@DPTR
0004 FE MOV R6,A

0005 A3 INC DPTR

0006 EO MOVX A,@DPTR

0007 8E00 R MOV px,R6
0009 F500 R MOV px+01H,A
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) 0x4000 xdata xdata
char o , xdata o 0 (
xdata  0x4000) , char .
px = ((char xdata * xdata *) 0x4000)[0];
0000 904000 MOV DPTR,#04000H
0003 EO MOVX A,@DPTR
0004 FE MOV R6,A
0005 A3 INC DPTR
0006 EO MOVX A,@DPTR
0007 8E0O0 R MOV px,R6
0009 F500 R MOV px+01H,A
) lo xdata
( char) , 2 0 1
( xdata  0x4002) , xdata char .

px = ((char xdata * xdata *) 0x4000)[1];

0000 904002
0003 EO

0004 FE

0005 A3

0006 EO

0007 8E00 R
0009 F500 R

MOV DPTR,#04002H
MOVX A,@DPTR
MOV R6,A

INC DPTR

MOVX A,@DPTR
MOV px,R6

MOV px+01H,A
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Cx51 C o

= ALIEN (PL/M51)

o Cx51 o

[return_type]funcname([args]) [{small|compact|large}]

[reentrant][interrupt nJ[using n]

return_type . ) int.
funcname o

args .

small, compact large o

reentrant °

interrupt o

using o
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8051 . Cx51
’ OXFF
8051 256 o
, Cxb1 )
Cx51 8051 o K
, Cxb1 o
120 (14 2
8051 64 ; 256

data

idata
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Cx51 CPU o 0
REGPARMS NOREGPARMS o

char, 1 long, float

CPU o o

bit , 0
o , bit o
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o 94
[3 2
) ) small, compact, large
#pragma small /* Default to small model */
extern int calc (char i, int b) large reentrant;
extern int func (int i, float f) large;
extern void *tcp (char xdata *xp, int ndx) small;
int mtest (int i, int y) /* Small model */
{
return (i * y + y * i + func(-1, 4.75));
}
int large func (int i, int k) large /* Large model */
{
return (mtest (i, k) + 2);
SMALL 8051
RAM. ) o o » SMALL

o SMALL ) LARGE o
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8051 32 4 8 0 RO R7

using .

void rb_function(void) using 3

{

using 0 3 o . using
. using
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stmt lev
1
2
3
4
5
6
7 1
8 1
9 1

ASSEMBLY LISTING OF GENERATED OBJECT CODE

7

0000 COD
0002 75D

0005 050
0007 E50
0009 700
000B 050
000D *2C

000D D3

000E 920
0010 920
0012 120

0015 DOD
0017 22

7

el source

using )

extern bit alarm;
int alarm count;

extern void alfunc (bit bO0);

void falarm (void) using 3
alarm count++;
alfunc (alarm = 1);

}

FUNCTION falarm (BEGIN)

0 PUSH
018 MOV
0 R INC

0 R MOV
2 JINZ
0 R INC

0002:
SETB
0 E MOV
0 E MOV
000 E LCALL
0 POP
RET

PSW

PSW, #018H

; SOURCE LINE # 6
; SOURCE LINE # 7
alarm count+01lH
A,alarm count+01H
?2C0002

alarm count

; SOURCE LINE # 8
c

alarm,C
?alfunc?BIT, C
alfunc

; SOURCE LINE # 9
PSW

FUNCTION falarm (END)

) 0000h ) PSW
. 0015h ) PSW,
using o
o o , using
bit .
using interrupt .
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Cx51 . REGISTBANK

o b

» 8051 PSW 00h, 0. )
0. )

u REGISTERBANK 0

, Cx51 RO—R7.
AREGS NOAREGS o

) NOAREGS

Cx51 o s

17 “ . Cx51 7 REGISTERBANK , AREGS

NOAREGS o
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8051 b b b b
o 8051

8051 . Cx51 32 o

Interrupt Number Address Interrupt Number Address
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interrupt ) )

unsigned int interruptcnt;
unsigned char second;

void timer0 (void) interrupt 1 using 2 {

if (++interruptcnt == 4000) { /* count to 4000 */
second++; /* second counter */
interruptent = 0; /* clear int counter */
}
interrupt 0 31 .
- interrupt

= SFR ACC, B, DPH, DPL PSW ) )
n , using

. SFR .

. RETI .

» Cx51 o

interrupt
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stmt level

1
2
3
4
5
6 1
7 1
8 1

ASSEMBLY LISTING OF GENERATED OBJECT CODE

. using

source

interrupt

extern bit alarm;
int alarm count;

void falarm (void) interrupt 1 using 3

alarm count *= 2;

alarm =

}

1;

; FUNCTION falarm (BEGIN)

0000 COEO
0002 CODO

0004 E500
0006 25E0
0008 F500
000A E500
000C 33

000D F500

000F D200
0011 DODO

0013 DOEO
0015 32

PUSH
PUSH

R MOV
ADD
R MOV
R MOV
RLC
R MOV

E SETB
POP

POP
RETI

ACC

PSW

; SOURCE LINE # 5
; SOURCE LINE # 6

A,alarm count+01lH

A,ACC

alarm count+01H,A

A,alarm count

A

alarm count,A

; SOURCE LINE # 7
alarm

; SOURCE LINE # 8
PSW

ACC

; FUNCTION falarm (END)

0011H

b

. RETI

» ACC PSW

{

0000H



Keill Software — Cx51 — 128

u ° VOID ( ) e
) o int ,
. (=]
) RETI 8051 o
. (=]
o Cx5b1 NOINTVECTOR o
) o INTVECOTOR
INTERVAL o
= Cxbl 0-31. 8051
n B °
NOAREGS ) ( using
REGISTERBANK ) o

; o 124 “ 7
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) , Cx51
° - reentrant
int calc(char Lint b) reentrant {
int X;
x = table[i];
return (x * b);
H
) ¢ reentrant .
) )
= SMALL idata
= COMPACT pdata .

® T ARGE xdata
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(  small, compact, large ) . 121 “
reentrant
m Dit . bit .
[ | alien o
[ | alien PL/M-51 o
u ) using interrupt,
(small, compact, large) -
[ | 8051 PUSH POP
8051 .
[ | o )
[ | .
) small large s, SMALL LARGE
SMALL, LARGE)
) ) 8051
8051 .

STARTUP.A51



Keill Software — Cx51 — 131

SMALL ?C_IBP(1 ) (idata) ,
256 >
COMPACT ?C_PBP(1 ) (pdata)
256 >
LARGE ?C_XBP(2 ) (xdata) ,
64K ©
. 8051 ) o
SMALL ) 8051 ,
Cx51 STARTUPAS51 ¢ LIB )

o 151 “STARTUP.A51” .
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ALIEN ( PL/M-51 )

C PL/M-51 ) alien o

extern alien char plm_func(int,char);

char ¢c_func(void) {

int i;

char c;

for( 1=0;1<100;i++) {

¢ =plm_func(i,c); /* call PL/M func */
H
return( ¢ );
H
PL/M-51 C o ) alien C

alien char c_func(char a,int b) {

return( a*b);

H

PL/M-51 : bit, char, unsigned

char, int, unsigned int. ) long, float, )
alien o ) )

PL/M-51 32 °

PL/M-51 ) C , C 0
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Cx51 RTX51 RTX51 ,
_task__priority_ . _task
. _priority .
void func(void) task num _priority pri
num RTX51 ) 0 255 ID , RTX51 0
15 ID .
pri o RTX51 ) RTX51 o

void void
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bwE. fikER

Cx51 . Cx51
ANSIC
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C#7), )

#define stringer(x) printf(#x “\n”)

stringer(text)

printf(“ text\n”’);

printf(“ text” “ \n”)

, , “text\n” .
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(##) o

#define paster(n) printf(“ token” # n *“ =%d”,to ken##n)

paster(9);

printf(“t oken9 = %d”,to ken9);

token##n token9. o
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Cx51 C o
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% %%, 80514 %7

8051 ) 8051 o
Cx51 8051
" ADuC B2 2 Do
" ATMEL 89x8252 Q2 Do
" DALLAS 80C320, 80C420, 80C520, 80C530, 80C550 (2 Do
" DALLAS 80C390, 5240 ( ) ) Do
" INFINEON C517, C517A, C509, ( 32 16 , 8
Do
" PHILIPS 8xC750, 8xC751, 8xC752 ( 2K ) LCALL,
LIMP , 64 ) Do

" PHILIPS 80C51MX ) o

" PHILIPS ATMEL WM » 2 o

, , Cx51

, Cx51 CPU o 17 “
Cx51 7,
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B2

B2 2 ,
memcpy, memmaove, memcmp, strcpy,

MODAB2 Cx51

Cx51
MODAB2 ,

o

) NOMODAB2

o

strcmp

START_AD.A51

, Cx51
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Atmel 89x8252

ATMEL 89x8252 2 )
memcpy, memmove, memcmp, strcpy,  strcmp .

MODA2 Cx51 o

Cx51
MODAZ2 , ,

o

) NOMODA2 o , Cx51

o
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Dallas 80C320, 420, 520, 530

DALLAS 80C320, 80C420, 80C520 80C530 2
o memcpy, memmove, memcmp, strcpy, strcmp

MODDP2 Cx51 o
Cx51 o
MODDP2 s )

) NOMODDP2 . , Cx51
DS80C420 ) ) .
\KEIL\C51\LIB\C51DS2A.LIB memcpy, memmove, memcmp, strcpy,  strcmp

o DPTR

PROJECT .

DS80C550, DS80C390, DS5240 .

\KEIL\C51\LIB\C51DS2T.LIB memcpy, memmove, memcmp, strcpy,  strcmp
o DPTR

PROJECT .
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Dallas 80C390, 80C400, 5240,

DALLAS 80C390, 80C400, 5240, CPU » KEIL
8051 64K ~ ROM (D512K> ROM
(D16M) Cx51 o far 24 DPTR
LX51 / , PK51 AX51

» DS80C390, DS80C400,  DS5240

- \KEIL\C51\LIB\C51DS2T.LIB memcpy, memmove, memcmp,
strepy,  stremp o ( 8051 )
) DPTR PROJECT . C

°

DS80C390, DS80C400, DS5240 ) START390.A51

°
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Cx51 DS80C390, DS80C400 DS5240 32 16
o CPU , C o

u MODDA o

u NOMODDA o
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Infineon C517, C509, 80C537,

INFINEON C517, C517A, C509 32 16 ) int,
long, float .

C517, C517A, €509,  C515C 8 )

°

MODS517 Cx51 o

INFINEON C515C, C517, C517A,  C509 8 ) o
, : memcpy, memmove, memcmp, strcpy,
stremp. C515C, C517, C517 C509 8 o

Cx51 8 2 . )
Cx51 2 o DPSEL

( s using ),

MOD517 (NODP8) o
> 2 o
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Cx51 C517, C517A,  C509 32 16

o CPU , C o
" MOD517 o
" MOD517 (NOAU) o

Cs517, C517A,  C509 o

, 209 “ . ” .
acosb17 log10517 sqrts517
asin517 log517 sscanf517
atan517 printf517 strtod517
atof517 scanf517 tan517
cos517 sin517

exp517 sprintf517
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Philips 8xC750, 8xC751, 8xC752

PHILIPS 8xC750, 8xC751, 8xC751 2K . CPU
LCALL LJIMP o

Cx51

, 80C751.LIB, ) o

LIMP LCALL o ROM (SMALL)

8xC750, 8xC751,  8xC752 )

long,

Cx51

printf putchar . )
2K ) o

o char, unsigned char, int, unsigned int, long, unsigned
bit .

ROM (SMALL) o Cs1

AIJMP ACALL o

80C751.LIB .

BL51 myprog.obj,startup751.0bj,80c751.LIB

, START751.A51, o STARTUP.AS1L
) LIMP LCALL o 150 “ 7,
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Philips 80C51M X

PHILIPS 80C51MX

o

, 16MB

. PHILIPS 80C51MX

C51\EXAMPLES\PHILIPS80C51IMX .

PHILIPS 80C51MX

Philips

PHILIPS

MODP2

Cx51
MODP2

PKS51

CX51 » LX51 / »  AXS1

o

Atmel WM DPTR

ATMEL 8051

Cx51

b

memcpy, memmove, memcmp, strcpy, — stremp

NOMODP2 o

o

far

°

» Cx51
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% 5%, 888K

Cx51 8051 0 )
( »  PL/M-51 Do
. .
. .
= Cx51 o
= Cx51 PL/M-51 o
u Cx51 o

= Cx51 o
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Cx51 ) o
u (STARTUP.A51),
" (INIT.A51),
u /O o
" o
) C 0 )

o u Vision2 IDE ,
PROJECT o PROJECT

o

) OBJ o
STARTUPA51 PUTCHAR.C

Lx51 MYMODUL1.0BJ,MYMODUL2.0BJ,STARTUP.OBJ,PUTCHAR.OBJ

XBANKING.A51 FAR o
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STARTUP.AS1

STARTUPAS51 Cx51 o LIB .
8051PROJECT .

u o

u o

u o

. SMALL .

. LARGE .

. COMPACT .

. 8051 .

. C  MAIN.

STARTUP.A51 ) o

o
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8051 o
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INIT.A51
INIT.A51 o )
watchdog o
o ) INFINEON C515,

WATCHDOG MACRO

SETB WDT

SETB SWDT

ENDM
INIT_TNY.A51 INIT.A51 ) XDATA PROJECT o

» PHILIPS LPC , 0
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XBANKING.A51

far (HDATA) const far (HCONST) o LX51
/ far const far HDATA HCONST. Cx51
3 o far HDATA
. const far HCONST . LX51 /
16MB 16MB xdata o 8051 Csl1 ,
far , 84 “VARBANKING” o
far const far 8051 /xdata .

CPU 24 DPTR ) XBANKING.A51 )

°

?C?XPAGE1SFR DPTR 16-23 DPTR SFR o
?C?XPAGE1RST ?7C?XPAGE1SFR X:0 o VARBANKING (1)
) C51 . C51
VARBANKING (1) , ?7C?XPAGEI1SFR,
?7C?XPAGE1SFR c
far EEPROM BANKING ROM
o 8051 o

C51\EXAMPLES\FARMEMORY 8051 CS51far

o ’ o

(char).
(int) .

?C?CLDXPTR, ?C?CSTXPTR
?C?ILDXPTR, ?C?ISTXPTR

?C?PLDXPTR, ?C?PSTXPTR
?C?LLDXPTR, ?C?LSTXPTR

3 o
(long).

S~ T~ ~
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CPU R1/R2/R3 3 o

R3 o 8051 , Cx51
0x00 data/idata DATA/IDATA 1:0x00-1:0xFF
0x01 xdata XDATA X:0x0000-X:0xFFFF
0x02-0x7F far HDATA X:0x010000-X:0x7E0000
0x80-0xFD far const HCONST C:0x800000-C:0xFD0000(far

const BANK )
OxFE pdata XDATA XDATA 256
OxFF code CODE/CONST C:0x0000-C:0xFFFF
R3 0x00, 0x01, OXxFE OxFF o 0x02-0xFE
XPTR. AXS51 MBYTE XPTR
R3 o AX51 XPTR
MOV  R1#LOW (variable) ; LSB
MOV  R1#HIGH  (variable) ; MSB

MOV  R1#MBYTE (variable) ;
CALL ?C?CLDXPTR ; BYTE A
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/O

/0 o p Vision2 IDE PROJECT
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Cxb1 .
OBJ ( / o
) o Cx51 o

Cx51 o 63 “ 7
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8051
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Cx51 ( ) ) )

o Cx51 o

module_name, .

) o 7)) .
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C . Cx51
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Cx51 C o
»  ?PR?function_name?module_name o ,
SAMPLE.C error_check ?PR?ERROR_CHECK?SAMPLE.
° PL/M-51 0 , Cx51
3 o o

?function_ name?BYTE
?function_name?BIT

) funcl bit , bit 2FUNCI1?BIT
s 2FUNC1?BYTE o 163 “C i

, ,  bit , 0 BL51
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COMPACT
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C
- AS51 8051 , OMF-51
o b C b o
C o
C o
. o
. [=]
u SFR 1/0 o
C o
C , C o ,
, C o 0
NOREGPARMS o ,
) o Cxb1
< .
o 166 “ SRC 7,



Keil Software — Cx51 — 164

long, float
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; ?function_name?BYTE

?function_name?BIT function_name o
?function_name?BIT . ?function name?BYTE .
, - SMALL
, . COMPACT LARGE o

CPU o o




Keil Software — Cx51 —

—_

66

SRC

Cx51 AS1 o C

) Cx51 SRC o

SRC o
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) , asmfuncl , o
arg R6 R7 o

» NOREGPARMS

asmfuncl , arg ?asmfuncl?BYTE
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ACC, B, DPTR PSW .
C ) C o
" Cx51 o
. (=]
) o C

int function(

intv a, /*  R6 &R7 i/

charv b, /* RS <

bitv c, I i

long v _d, I i

bitv_e); /< i
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SMALL

SMALL
data -

EXTRN CODE
EXTRN DATA
EXTRN BIT

MOV
MOV
MOV
SETB
MOV
MOV
MOV
MOV
MOV
MOV
LCALL
MOV
MOV

(_function)
(?_function?BYTE)
(?_function?BIT)

R6, #HIGH intval
R7, #LOW intval
R7, #charconst

_function?BIT+0

,bitvalue
_function?BIT+1,C
_function
intresult+0,R6
intresult+1,R7

WV Y

7
7
7

_function?BYTE+3, longval+0
_function?BYTE+4, longval+l
_function?BYTE+5, longval+2
_function?BYTE+6, longval+3

Ext declarations for function names
Seg for local variables
Seg for local bit variables

Ne Ne Ne Ne Ne Ne oNe N

~

N~ o~

int
int
char
bit
long
long
long
long

bit

store int

[P e PRy o PR o F(o It o A NN )

e

retval
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NAME MODULE
?PR?FUNCTION?MODULE SEGMENT
?DT?FUNCTION?MODULE SEGMENT

CODE

?BI?FUNCTION?MODULE SEGMENT

PUBLIC

RSEG ?PD?FUNCTION?MODULE
?_function?BYTE:

v_a: DS 2

v_b: DS i

v_d: DS 4

RSEG ?BI?FUNCTION?MODULE
?_function?BIT:

v _c: DBIT 1

v_e: DBIT 1

RSEG ?PR?FUNCTION?MODULE
_function: MOV v_a,R6

MOV v_a+l,R7
MOV v b,R5

MOV R6,#HIGH retval
MOV R7,#LOW retval
RET

i

i

i

i

i

~ Ne Ne Ne Ne Ne

Ne Ne Ne e

~

Ne Ne Ne e

e e e

Names of the program module
Seg for prg code in 'function'

DATA OVERLAYABLE

Seg for local vars in 'function'

BIT OVERLAYABLE

Seg for local bit vars in 'function’'

_function, ?_function?BYTE, ?_ function?BIT

Public symbols for 'C' function call

Segment for local variables

Start of parameter passing segment
int variable: v_a
char variable: v b
long variable: v d

Additional local variables

Segment for local bit variables
Start of parameter passing segment
bit variable: v _c
bit variable: v e

Additional local bit variables

Program segment

A function prolog and epilog is
not necessary. All variables can
immediately be accessed.

Return value

int constant
Return
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COMPACT

COMPACT ) ) 0
pdata .
C o
EXTRN CODE (_function) ; Ext declarations for function names
EXTRN XDATA (?_function?BYTE) ; Seg for local variables
EXTRN BIT (?_function?BIT) ; Seg for local bit variables

MOV R6,#HIGH intval int a
MOV R7,#LOW intval int a
MOV R5, #charconst char b
SETB ?_function?BIT+0 bit ¢
MOV RO, #?_ function?BYTE+3 Addr of 'v_d' in the passing area
MOV A, longval+0 long d

MOVX @RO,A

INC RO

MOV A,longval+l
MOVX @RO,A

INC RO

MOV A, longval+2
MOVX @RO,A

INC RO

MOV A,longval+3
MOVX @RO,A

MOV C,bitvalue
MOV ?_function?BIT+1,C
LCALL _function

MOV intresult+0,R6
MOV intresult+1,R7

Store parameter byte

Inc parameter passing address
long d

Store parameter byte

Inc parameter passing address
long d

Store parameter byte

Inc parameter passing address
long d

Store parameter byte

Ne Ne e Ne Ne Ne Ne Ne Ne N Ne Ne Ne N Ne Ne

bit e

~

Store int
Retval

N~ e
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NAME MODULE
?PR?FUNCTION?MODULE SEGMENT
?PD?FUNCTION?MODULE SEGMENT

CODE

7

7

XDATA OVERLAYABLE

Name of the program module
Seg for program code in 'function';
IPAGE

; Seg for local vars in 'function'
?BI?FUNCTION?MODULE SEGMENT BIT OVERLAYABLE
; Seg for local bit wvars in
'function'
PUBLIC _function, ?_ function?BYTE, ? function?BIT
; Public symbols for C function call
RSEG ?PD?FUNCTION?MODULE ; Segment for local variables
? function?BYTE: ; Start of the parameter passing seg
v_a: DS 2 ; int variable: v_a
v_b: DS 1 ; char variable: v b
v_d: DS 4 ; long variable: v d
o ; Additional local variables
RSEG ?BI?FUNCTION?MODULE ; Segment for local bit variables
? function?BIT: ; Start of the parameter passing seg
v_c: DBIT 1 7 bit variable: v _c
v_e: DBIT 1 7 bit variable: v_e
o ; Additional local bit variables
RSEG ?PR? FUNCTION?MODULE ; Program segment
_function: MOV RO, #?_ function?BYTE+0 ; Special function prolog
MOV A,R6 ; and epilog is not
MOVX @RO,A ; necessary. All
INC RO ; vars can immediately
MOV A,R7 ; be accessed
MOVX @RO,A
INC RO
MOV A,R5
MOVX @RO,A
MOV R6, #HIGH retval Return value
MOV R7,#LOW retval int constant

RET

Ne Ne e

Return
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LARGE

LARGE )
xdata .
C o

EXTRN CODE (_function)

EXTRN XDATA (?_function?BYTE)

EXTRN BIT (?_function?BIT)
MOV R6,#HIGH intval
MOV R7,#LOW intval
MoV R5, #charconst
SETB ?_ function?BIT+0
MOV RO, #? function?BYTE+3
MOV A,longval+0
MOVX @DPTR,A
INC DPTR
MOV A,longval+l
MOVX @DPTR,A
INC DPTR
MOV A,longval+2
MOVX @DPTR,A
INC DPTR
MOV A,longval+3
MOVX @DPTR,A
MOV C,bitvalue
MOV ?_ function?BIT+1,C
LCALL _function
MOV intresult+0,R6
MOV intresult+1l,R7

Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne Ne N

~e N

Ext declarations for function names
Start of transfer for local vars
Start of transfer for local bit wvars

int a

int a

char b

bit c

Address of 'v d!
long d

Store parameter byte

Increment parameter passing address
long d

Store parameter byte

Increment parameter passing address
long d

Store parameter byte

Increment parameter passing address
long d

Store parameter byte

in the passing area

bit e

Store int
Retval
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NAME MODULE
?PR?FUNCTION?MODULE
?XD?FUNCTION?MODULE

?BI?FUNCTION?MODULE

PUBLIC _funct
RSEG

? function?BYTE:
v_a: DS 2

v_b: DS i

v_d: DS 4

.; Additional local

RSEG

? function?BIT:

v _c: DBIT 1

v_e: DBIT 1

RSEG

_function: MOV
MOV
MOVX
INC
MOV
MOVX
INC
MOV
MOVX
MOV
MOV

RET

?XD?FUNCTION?MODULE

?BI?FUNCTION?MODULE

Name of the program module
Seg for program code in 'functions'
OVERLAYABLE

; Seg for local vars in 'function'

12
SEGMENT CODE ;
SEGMENT XDATA
SEGMENT BIT

OVERLAYABLE

; Seg for local bit vars in 'function'

ion, ? function?BYTE, ?

_function?BIT

; Public symbols for C function call

Ne Ne Ne Ne Ne

variables from

i
i
i
i

'function'

Segment for local variables

Start of the parameter passing seg
int variable:
char variable: v |
long variable: v 1

v a
v b

Segment for local bit variables

Start of the parameter passing seg
bit variable:
bit variable:

v _c
v_e

; Additional local bit variables

?PR?FUNCTION?MODULE

DPTR, #?_ function?BYTE+0
A,R6

@DPTR, A

RO

A,R7

@DPTR, A

RO

A,R5

@DPTR, A

R6,#HIGH retval
R7,#LOW retval

Ne Ne Ne Ne oNe Ne

e e e

Program segment
Special function prolog
and epilog is not

necessary. All vars
can immediately be
accessed.

Return value

int constant
Return
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C PL/M-51
INTEL PL/M-51 : C . PLMS5I
Cx51 .
. alien : C  PLM-S1 .
. PL/M-51 C .
= PL/M-5I OME-51 .
Cx51 PL/M-51 . alien
PL/M-51 .

extern alien char plm_func(int,char);

alien unsigned int ¢_func(unsigned char x,unsigned char y) {

return (x*y);

H
PL/M-51 : bit, char, unsigned char, int,
unsigned int. ; long, float, ; alien C
o ) ) PL/M-51 32
PL/M-51 0 , alien
. alien s Cx51

extern alien unsigned int plm_i(char ,int,...);
*#* ERROR IN LINE 1 OF A.C:’p Im_i’:V ar_parms on alien function
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Cx51 . Cx51 C
Data Type Bits Bytes Value Range
Bit 1 — Oto1
signed char 8 1 -128 to +127
unsigned char 8 1 0to 255
Enum 6/16 lor2 -1281to+127 or -32768 to +32767
signed short 16 2 -32768 to +32767
unsigned short 16 2 0 to 65535
signed int 16 2 -32768 to +32767
unsigned int 16 2 0 to 65535
signed long 32 4 -2147483648 to 2147483847
unsigned long 32 ! 0 to 4294957295
Float 32 4 +1.175494E-38 to +3 402823E+38
data *, idata *, pdata * 8 1 0x00 to OxFF
code®, xdata * 16 2 0x0000 to OxFFFF
generic pointer 24 3 Memory type (1 byte); Offset (2 bytes) 0 to OxFFFF
) 8051 8 o
bit o o 8051CPU

» BL51 / o
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signed unsigned , data, idata, pdata

char 8 ). data, idata, pdata
o enum 8 , enum o
signed  unsigned , , Xdata code
int, short, enum ; xdata code .
) o ) 0x1234

0x12 0x34

signed  unsigned long

long o o , long 0x12345678

0x12 0x34 0x56 0x78
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FAR

o 8051 o

idata/data/bdata xdata pdata

PHILIPS 80C51MX CPU o Cx51

 C51 ) , xdata
0x1234.

+0 +1 2
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float . IEEE-754 .
2,
+ mantissa x 2o
. 0 255 8 . 0
255) 127, 127 -128 .
24 ( 7 ), (MSB) 1, ,

SEEE EEEE EMMM MMMM  MMMM MMMM MMMM MMMM

S » 1 » 0 o
E ) 127,
M 24 ( 23 Do
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-12.5 0xC1480000 o )

+0 +1 2 +3

o -12.5

= 1, o
= 10000010, 130. 130 127 3, o
= : 10010000000000000000000
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1100.10000000000000000000

°

(Ix2)+(1x2*)+(0x2") +(0x2°%), 12,

(Ix2)+(0x27)+(0x27) +..., 5.

12.5. , °
-12.5,

°

, 1100

.100...

0xC1480000
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8051 )
) IEEE
NaN O0xFFFFFFF
+INF 0x7F80000 ( )
-INF 0X£t80000 ( )
Cx51 _chkfloat o
union o
union f {
float f; /* Floating-point value */
unsigned long ul; /* Unsigned long value */
¥
union float unsigned long, IEEE

°
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#define NaN OXFFFFFFFF
#define plusINF 0x7F800000
#define minusINF O0xFF800000

union £ {
float £;
unsigned long ul;
void main (void) {

float a, b;
union f x;

x.f = a * b;

if (x.ul == NaN || x.ul == plusINF || x.ul == minusINF)

/* handle the error */

else {
/* result is correct */

/*
/*
/*

/*
/*

Not a number (error) */

Positive overflow */
Negative overflow */
Floating-point value */

Unsigned long value */
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CBYTE
DBYTE
FARRAY
FCARRAY

212 “

Cx51

FCVAR
FVAR

PBYTE
XBYTE

CWORD
DWORD
PWORD
XWORD

8051

°
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C ,  BLS51 /
; alarm_contral ; xdata 2000h.
ALMCTRL.C, o
struct alarm_st {
unsigned int alarm number;
unsigned char enable flag;
unsigned int time_delay;
unsigned char status;
¥
xdata struct alarm_st alarm_control;
Cxb1 ALMCTRL.C ) xdata o
, alarm_control o
?7XD?ALMCTRL. Lx51 .
BL51, XDATA , alarm_contral xdata
BL51.. almctrl.obj XDATA(?XD?ALMCTRL(2000h))...
LX51, SEGMENTS xdata
LX51 ...almctrl.obj SEGMENTS(?XD?ALMCTRL(X:0x2000))...
?XD?ALMCTRL xdata 2000h.
; code, xdata, pdata, idata, data o

A51 o
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_at_

struct link {
struct link idata *next;

char code *test;
}i
struct link list idata _at_ 0x40; /* list at idata 0x40 */
char xdata text[256] _at_ 0xE000; /* array at xdata O0xE000 */
int xdata il _at_ 0x8000; /* int at xdata 0x8000 */
void main ( void ) {

link.next = (void *) 0;

il = 0x1234;

text [0] = 'a';

104 113 »”

_at_ XDATA , volatile C
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p Vision2 IDE p Vision2 , Options for Target — Output — Debug
Information o o
, C51 INTEL (OMF-51), o
INTEL . DEBUG
0 » OBJECTEXTEND ,
Cx51 OMEF2 o OMEF2 ,  OMF2 Cx51
. OMF2 LX51 / ) BL51 / . OMF2

,  uVision2 o
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FtF. #3

TR

C51 FATAL-ERROR —

ACTION:
LINE:

ERROR:
C51 TERMIANTED.

C51 FATAL-ERROR —

ACTION:
FILE:

ERROR:
C51 TERMIANTED.

Action Error

<current action>

<line in which the error is detected>

<corresponding error message>

<current action>

<file in which the error is detected>

<corresponding error message>
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Actions

ALLOCATING MEMORY

CREATING LIST-FILE/OBJECT-FILE/WORKFILE
» OBJ ) o

GENERATING INTERMEDIATE CODE

b o

OPENING INPUT-FILE

PARSING INVOKE-/#PRAGMA-LINE
, #pragma ,

PARSING SOURCE-FILE / ANALYZING DECLARATIONS

o o

WRITING TOFILE
» OBJ ) o
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Errors

‘( AFTER CONTROL EXPECTED

‘Y AFTER PARAMETER EXPECTED

BAD DIGIT IN NUMBER

CAN'T CREATE FILE

FILE o

CAN'T HAVE GERERAL CONTROL IN INVOCATION LINE

( , EJECT) o #pragma

FILE DOESNOT EXIST

FILE o

FILE WRITE-ERROR

IDENTIFIER EXPECTED

DEFINE . DEFINE o

C o

MEMORY SPACE EXHAUSTED

MORE THAN 100 ERRORSIN SOURCE-FILE
100 . o

MORE THAN 256 SEGMENTSEXTERNALS
256 . 256
o INTEL (OMF-51) o / bit
OBJ ) o
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NON-NULL ARGUMENT EXPECTED

OUT OF RANGE NUMBER
o , OPTIMIZE

PARSE STACK OVERFLOW

°

PREPROCESSOR: LINE TOO LONG (32K)>
32K o

PREPROCESSOR: MACROSTOO NESTED

b o

RESPECIFIED OR CONFLICTING CONTROL

b o

SOURCE MUST COME FROM A DISK-FILE
o CON: ’ e CI: ’

UNKNOWN CONTROL
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o ) OBJ o

*** ERROR number IN LINE line OF file:error message

number o
line o

file .

error message °
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**% WARNING number IN LINE line OF file: warning message

number .

line .
file o
warning message .
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FNE. BSHE

Cxb1 100 8051 C .
) ANSI C o ) 8051 )
. ) isdigit bit int. )
o » unsigned data signed o
Cxb1 . ACALL LCALL
_crol_ _iror_ _nop_
_cror_ _raol _testbit

_irol_ _lror_
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Cx51 ) o ANSI C

PHILIPS 80C51MX, DALLAS390 BANKING Cx51
. LX51 / PROJECT &
o /O /O o
LIB o ) o
, ( /O ) /0.

224 “ 7,
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Cx51 ) o
) C o
jmp_buf
jmp_buf SETIMPH ) setimp  longjmp
- jmp_buf

#define  JBLEN 7
typedef char jmp buf[ JBLEN];

va list

va list STDARG.H . va arg va end .
va list

typedef char *va_list;
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Cx51 o ABSACC.H

CBYTE

CBYTE 8051 o

rval = CBYTE[0x0002];

0002h o

CWORD

CWORD 8051 0

rval = CWORD[0x0002];

0004h (2xsizeof(unsigned int)=4) o

v ) o
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DBYTE

DBYTE 8051 o

rval = DBYTE[0x0002];
DBYTE[0x0002] = 5;

0002h o

DWORD

DWORD 8051 o

rval = DWORD[0x0002];
DWORD[0x0002] = 57;

0004h (2xsizeof(unsigned int)=4) o

2 ) o
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FARRAY, FCARRAY

FARRAY FCARRAY far  const far o
FARRAY far ( HDATA). FCARRAY const far (
HCONST).

int 1;

long I;

I =FARRAY (long,0x8000)[i];
FARRAY (long,0x8000)[10] = 0x12345678;

#define DualPortRam FARRAY (int,0x24000)
DualPortRam[i] = 0x1234;

1 =FCARRAY (long,0x18000)[5];

FARRAY  FCARRAY ) o

o

64KB o s OxFFF8, 10
long o
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FVAR, FCVAR

FVAR FCVAR far const far . FVAR far
( HDATA). FCVAR const far ( HCONST).

#define IOVL FVAR(long,0x14FFE) //long  HDATA 0x14FFE

var = IOVAL; R &

IOVAL = 0x10; /2 3

var = FCVAR(int,0x24002) R HCONST 0x24002  int */

HVAR huge ) ) MVAR o

64KB o , OXFFFE long o
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PBYTE

PBYTE 8051 o

rval = PBYTE[0x0002];
PBYTE[0x002] = 38;

pdata 0002h o
PWORD
PWORD 8051 o

rval = PWORDJ[0x0002];
PWORD[0x002] = 57;

pdata 0004h (2xsizeof(unsigned int)=4) o

2 ) o
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XBYTE

XBYTE 8051 o

rval = XBYTE[0x0002];
XBYTE[0x002] = 57;

0002h .

XWORD

XWORD 8051 o

rval = XWORD[0x0002];
XWORD[0x002] = 57;

0004h (2xsizeof(unsigned int)=4) o

2 ) o
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Cx51 o 232 “ 7

Cx51 , , o

b = b

) ) NULL (\0”) o )

o STRING.H o
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_tolower, _toupper, toascii . .
CTYPEH .
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ASCII o )
STDLIB.H .abs,cabs, labs MATH.H .atof517, strtod517
80C517.H
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. MATHH . 517
(acosbl7, asin5l7, atan517, cosb17, exp517, log517, logl0517, sin517, sqrt517,
tan517) 80C517H . rand srand STDLIB.H

°

_chkfloat_, crol_, _cror_, _irol_, _iror_, _Irol_, _lror_ INTRINS.H

°
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b b =

) STDLIBH

) init_mempool )

calloc malloc . calloc )
) 0. malloc o

realloc , free
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8051
_getkey  putchar 8051

o b

putchar o
_getkey putchar

SFR. REG51.H

SFR

1/0 o Cx51
LIB

) _getkey

8051 o
8051
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#include <reg51.h>
SCON = 0x50;

PCON &= Ox7F;

TMOD &= OxCF

TMOD |= 0x20;
TH1 = OxFD;
TR1 = 1;

TI = 1;

/*
/*
/*

/*
/*
/*
/*
/*

/*
/*

/*

sprintf517, sscanf517

Setup serial port control register */
Mode 1: 8-bit uart var. baud rate */

REN: enable receiver */

Clear SMOD bit in power ctrl reg */

This bit doubles the baud rate */

Setup timer/counter mode register */

Clear M1 and MO for timer 1 */

Set M1 for 8-bit autoreload timer */

Set autoreload value for timer 1 */
9600 baud with 11.0592 MHz xtal */

Start timer 1 */

Set TI to indicate ready to xmit */

o STDIO.H

80C517.H

°

. printf517, scanf517,
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) STRING.H .

NULL ° ,
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) STDARG.H o
o ANSIC o

. Setimp longjmp )

STDIMPH

_nop_ _testhit_ ) NOP JBC .
INTRINSH .
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Cx51 INC o ) )
8051
Cxb1 ) 8051 .
KEIL\C51\INC o , PHILIPS 80C554
(SFR) KEIL\CSIWNINC\PHILIPS\REG554.H .
uVision2 ) ,
SFR o
www.keil.com 8051 SFR o
8051 .
80C517.H
80C517.H 80C517 CPU o
acosb17 logl0517 sqrt517
asin517 logb17 sscan517
atan517 printf517 strtod517
atof517 scanf517 tan517
cos517 sin517

exp517 sprintf517


http://www.keil.com/
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ABSACC.H

ABSACC.H

CBYTE
CWORD
DBYTE
DWORD

ASSERT.H

ASSERT.H

CTYPE.H

CTYPE.H

isalnum
isalpha
iscntrl
isdigit
isgraph
islower

INTRINS.H

INTRINSH

_chkfloat_
_crol_
_cror_

FARRAY
FCARRAY
FCVAR
FVAR

assert

ASCII

isprint
ispunct
isspace
isupper
isxdigit
toascii

_irol_
_iror_
_lrol_

8051

PBYTE
PWORD
XBYTE
XWORD

toint
tolower
_tolower
toupper
_toupper

_ror_
_hop_
_testhit_
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MATH.H
MATH.H .
abs exp modf
acos fabs pow
asin floor sin
atan fmod sinh
atan2 fprestore sqrt
cabs fpsave tan
cell labs tanh
cos log
cosh logl0
SETIMPH
SETIMP.H jmp_buf setimp  longjmp .
STDARG.H
STDARG.H .
va_arg va end va start
, va list .
STDDEFH

STDDEF.H offsetof o
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STDIO.H

STDIO.H

getchar
_Oetkey
gets
printf

STDIO.H

STDLIB.H

STDLIB.H

atof
atoi
atol
calloc
free

STDLIB.H

STRING.H

STRING.H

memccpy
memchr
memcmp
memcpy
memmove
memset
strcat

STRING.H

/O

putchar
puts
scanf
sprintf

EOF o

init_mempool
malloc

rand

realloc

srand

NULL o

strchr
stremp
strepy
strespn
strlen
strncat
strncmp

NULL o

sscanf
ungetchar
vprintf
vsprintf

strtod
strtol
strtoul

strncpy
strpbrk
strpos
strrchr
strrpbrk
strrpos
strspn
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Cx51 0 ;
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abs

#include<math.h>
int abs(
int val); [* */

abs val 0
abs val 0
cabs, fabs, labs
#include <math.h>
#include <stdio.h> R
void tst_abs(void) {
int x;
inty;
x =-42;

y = abs(x);
pirntf("ABS(%d) = %d\n",x,y);

printf */
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acos/acosb17
#include<math.h>
float acos(
float X); [* */
acos X o X -1 1 - aCos
0 = o
acosb17 acos ) INFINEON C517x, C509
’ ° , 80C517.H
CPU o
acos X o
asin, atan, atan2
#include <math.h>
#include <stdio.h> /* for printf */
void tst_acos (void) ({
float x;
float y;
for (x = -1.0; x <= 1.0; x += 0.1) {

}

y = acos (x);

printf ("ACOS (%f)

%f\n", x, y);
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asin/asin517

#include<math.h>

float asin(

float X); I* */
asin X o X -1 1 - asin

-n/2 w2 o

asinb17 asin ) INFINEON C517x, C509

) o ) 80C517.H

o CPU o

asin X 0

acos, atan, atan2

#include <math.h>
#include <stdio.h> /* for printf */

void tst asin (void) {
float x;
float y;

for (x = -1.0; x <= 1.0; x += 0.1) {
y = asin (x);

printf ("ASIN(%f)
}
}

%f\n", x, y);
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assert
: #include<assert.h>
float assert(
expression);
: assert expression, ) printf .

#include <assert.h>
#include <stdio.h>

void check parms (
char *string)

{
assert (string != NULL); /* check for NULL ptr */
printf ("String %s is OK\n", string);

}
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atan/atan517
#include<math.h>
float atan(
float X); I* */
atan X o X -1 1 . atan
-2 w2 o
atan517 atan ) INFINEON C517x, C509
) 0 , 80C517.H
o CPU o
atan X o

acos, asin, atan2

#include <math.h>
#include <stdio.h>

void tst atan (void) {
float x;
float y;

/* for printf */

for (x = -10.0; x <= 10.0; x += 0.1) {

y = atan (x);

printf ("ATAN(%f) = %f\n", x, y);

}
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atan2
: #include<math.h>
float atan2(

float y, I* */

float X); /* */
: atan2 y/X o X y

. atan2 -n/2 w2 o
: atan2 y/X o

: acos, asin, atan

#include <math.h>
#include <stdio.h> /* for printf */

void tst atan2 () {
float x;
float y;
float z;

for (y = -10.0; y < 10.0; y += 0.1) {
z = atan2 (y,x);

printf ("ATAN2(%£/%f) = %f\n", y, x, z);

/* z approaches -pi as y goes from -10 to 0 */
/* z approaches +pi as y goes from +10 to 0 */
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atof/atof517

#include<stdlib.h>

float atof(
void *string); I* */
atof string . String )
. string )
atof517 atof ) INFINEON C517x, C509
) o ) 80C517.H
° CPU °
atof string

(=31 L JHelBd i3] ]

atof string .

atoi, atol, strtod, strtol, strtoul

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst atof (void) {
float £;
char s [] = "1.23";

f = atof (s);
printf ("ATOF(%s) = %f\n", s, f);
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atoi

: #include<stdlib.h>

int atoi(
void *string); I* */
: atoi string . string )
. string )
atoi string
[ ]
: atoi string .
: atof, atol, strtod, strtol, strtoul

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst atoi (void) {
int i;
char s [] = "12345";

i = atoi (s);
printf ("ATOI(%s) = %d\n", s, 1i);

}
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atol

: #include<stdlib.h>

long atol(
void *string); I* */
: atol string . String )
. string )
atol string
[ ]
: atol string .
: atof, atoi, strtod, strtol, strtoul

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst atol (void) {
long 1;
char s [] = "8003488051";

1 = atol (s);
printf ("ATOL(%s) = %1d\n", s, 1);



Keill Software — Cx51

242

cabs

#include<math.h>
char cabs(
char val); /*

cabs val o

cabs val o

abs, fabs, labs

#include <math.h>
#include <stdio.h>

void tst cabs (void) {
char x;
char y;

x = -23;

y = cabs (x);

*/

/* for printf */

printf ("CABS(%bd) = %bd\n", x, y);

}
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calloc
: #include<stdlib.h>
void *calloc(
unsigned int num, [* */
unsigned int len); [* */
: calloc num . len
) 0. numxlen.
LIB o ,
o 149 “ : %
: calloc ) )
NULL .
: free, inti_mempool, malloc, realloc

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst calloc (void) {
int xdata *p; /* ptr to array of 100 ints */

p = calloc (100, sizeof (int));

if (p == NULL)
printf ("Error allocating array\n");
else
printf ("Array address is %p\n", (void *) p);
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cell
: #include<math.h>
float ceil(
float val); /* */
: ceil val o
cell float, val o
: floor

#include <math.h>
#include <stdio.h> /* for printf */

void tst ceil (void) {
float x;
float y;

45.998;
ceil (x);

x
Y

printf ("CEIL(%f) = %f\n", x, y);

/* output is "CEIL(45.998) = 46" */
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_chkfloat__

#include <intrins.h>
unsigned char _chkfloat_(

float val); /* */
_chkfloat_ o

_chkfloat_ unsigned char
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cos/cosb17
#include <math.h>
float cos(
float x); /* */
cos X o X -65535 65535 o
NaN
cosb17 cos INFINEON C517x, C509
) o , 80C517.H o
CPU o
cos X o
sin, tan

#include <math.h>
#include <stdio.h>

void tst_cos (void)
float x;
float y;

for (x = 0; x < (2
y = cos (x);

printf ("COS (%f)

}

*

/* for printf */

3.1415); x += 0.1) {

s£\n", x, y);



Keill Software — Cx51 — 247

cosh

: #include <math.h>
float cosh(
float x); /* */
cosh X o
cosh X o
sinh, tanh

#include <math.h>
#include <stdio.h> /* for printf */

void tst cosh (void) {
float x;
float y;

for (x = 0; x < (2 * 3.1415); x += 0.1) {
y = cosh (x);

printf ("COSH(%f) = %f\n", x, y);

}
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_crol_

#include <intrins.h>
unsigned char _crol_(

unsigned char c, /* */

unsigned char b); /* */
_crol_ c b . o )
_crol_ Cs

_cror_, _irol_, _iror_, _lrol_, _lIror_

#include <intrins.h>
void tst crol (void) ({
char a;
char b;
a = 0xA5;

b _crol (a,3); /* b now is 0x2D */
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_cror_

#include <intrins.h>

unsigned char _cror_(
unsigned char c, /*
unsigned char b); /*

_cror_ c b .

_cror_ Co

_crol_, _irol_, _iror_, _Irol_, _lror_

#include <intrins.h>
void tst cror (void) {
char a;
char b;

a = O0xA5;

b

*/

*/

_crol (a,l1); /* b now is 0xD2 */
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exp/exp517

#include <math.h>
float exp(

float x); /*

exp X

exp517

exp e,

log,log10

#include <math.h>
#include <stdio.h>

void tst exp (void) {
float x;
float y;
x = 4.605170186;

y = exp (x);

e

*/

INFINEON C517x, C509
) 80C517.H

/* for printf */

/* y = 100 */

printf ("EXP(%f) = %f\n", x, y);
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fabs

: #include<math.h>
float fabg(
float val); /* */
fabs val o
fabs val o
: abs,cabs,labs

#include <math.h>
#include <stdio.h> /* for printf */

void tst fabs (void) ({

float x;

float y;

x = 10.2;

y = fabs (x);

printf ("FABS(%f) = %f\n", x, y);
x = -3.6;

y = fabs (x);

printf ("FABS(%f) = %f\n", x, y);
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floor

#include<math.h>

float floor (

float val);
floor val
floor val
ceil

#include <math.h>
#include <stdio.h>

void tst floor (void) {
float x;

float y;
x = 45.998;
y = floor (x);

/* floor */

float -

/* for printf */

printf ("FLOOR(%f) = %f\n", x, y); * prints 45 */
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fmod
#include <math.h>
float fmod(
float X, /* */
float y); /* */
H med fy f X ’ f
) k, k*y+f=x. Xy
fmode Xy o
#include <math.h>
#include <stdio.h> /* for printf */

void tst_fmod (void) ({
float f£;

f = fmod (15.0, 4.0);
printf ("fmod (15.0, 4.0) = %f\n", f);
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free

#include <stdlib.h>

void free(
void xdata *p); /* */
free ] calloc,
malloc, realloc o )
p NULL ) o

\KEIL\C51\LIB o ,
o 149 “

calloc, init_mempool, malloc, realloc

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst free (void) {
void *mbuf;

printf ("Allocating memory\n") ;
mbuf = malloc (1000);

if (mbuf == NULL) {
printf ("Unable to allocate memory\n") ;

else {
free (mbuf) ;
printf ("Memory free\n");
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getchar

#include <stdio.h>
char getchar (void);

getchar _getkey .
putchar .
_getkey [/ putchar o s
, 8051 o
110 o
getchar .

_getkey, putchar, ungetchar

#include <stdio.h>

void tst getchar (void) {
char c;

while ((c = getchar ()) != 0x1B) {
printf ("character = %c %bu %bx\n", c, c, c);

}
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_getkey

#include <stdio.h>
char _getkey(void);

_getkey °
, - _getkey
putchar s /0.
150 “ %
_getkey °

getchar, putchar, ungetchar

#include <stdio.h>

void tst getkey (void) {

char c;

while ((c = getkey ()) != 0x1B) {
printf ("key = %c %bu %bx\n", c, ¢, c);

}
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gets

#include <stdio.h>

char *getg(

char *string, /* */

int len); /* */
gets getchar string.

(‘\n’).  string NULL
(N0 .
len . len, gets
NULL string .
s _getkey / putchar o

, s 8051 o 110

gets string.

printf, puts, scanf

#include <stdio.h>

void tst gets (void) {
xdata char buf [100];

do {
gets (buf, sizeof (buf));

printf ("Input string \"%s\"", buf);

} while (buf [0] != '\0');

}



Keill Software — Cx51 — 258

init_mempool

: #include<stdio.h>

void init_mempool(

void xdata *p, /* */

unsigned int size); /* */
init_mempool )

- P xdata ) calloc, free,
malloc, realloc . Size
(calloc, free, malloc,
realloc ) o
init_mempool o
\KEIL\C51\LIB .
. 149 “ . e

calloc, free, malloc, realloc

#include <stdlib.h>

void tst_init mempool (void) {
xdata void *p;
int i;

init_mempool (&XBYTE [0x2000], 0x1000);
/* initialize memory pool at xdata 0x2000
for 4096 bytes */

p = malloc (100);
for (i = 0; i < 100; i++) ((char *) p)[i] = i;
free (p):;
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_irol_

#include <intrins.h>

unsigned int _irol_(
unsigned int i,
unsigned char by);

_iral

_iral_

/* */
/* */

_cror_, _crol_, _iror_, _Irol_, _lror_

#include <intrins.h>

void tst_irol (void)
int a;
int b;

a 0xA5AS5;

b

_irol (a,3);

/* b now is 0x2D2D */
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_iror_

#include <intrins.h>

unsigned int _iror_(
unsigned int i, /* */
unsigned char b); /* */

_iror ib

_iror_ io

_cror_, _crol_, _irol_, _lrol_, _lror_

#include <intrins.h>

void tst iror (void) {
int a;
int b;

a 0xA5AS5;

b

_irol (a,1):; /* b now is 0xD2D2 */
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isalnum
#include<ctype.h>
bit isalnum(
char c); /* */
isalnum Cs ‘A’ -

(Z” (a’ _ ‘Z’, (0’ _ (9’)0

c , isalnum 1,
0.

isalpha, iscntrl, isdigit, isgraph, islower, isprint, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst isalnum (void) {
unsigned char i;

char *p;

for (i = 0; i < 128; i++) {
p = (isalnum (i) ? "YES" : "NO");

printf ("isalnum (%c) %s\n", i, p);
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isalpha

#include<ctype.h>

bit isalpha(
char c); /*
isalpha C,
(a’ _ (Z’ )0
c , isalpha

isalnum, iscntrl, isdigit, isgraph,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h>

void tst isalpha (void) {
unsigned char i;

char *p;

for (i = 0; i < 128; i++) {

*/

1’ 00

islower, isprint, ispunct,

/* for printf */

p = (isalpha (i) ? "YES" : "NO");

printf ("isalpha (%c) %s\n", i, p):;

}
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iscntrl

#include<ctype.h>
bit iscntrl(
char c); /* */

iscntrl c (0x00-0x1F
0x7F ).

C , isentrl 1, 0.

isalnum, isalpha, isdigit, isgraph, islower, isprint, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst iscntrl (void) {
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (iscntrl (i) ? "YES" : "NO");

printf ("iscntrl (%c) %s\n", i, p);

}
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isdigit

#include<ctype.h>

bit isdigit(
char c); /* */

isdigit C, (‘0" - ‘9,
c , isdigit 1, 0.

isalnum, isalpha, iscntrl, isgraph, islower, isprint, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst isdigit (void) {
unsigned char i;

char *p;

for (i = 0; i < 128; i++) {
p = (isdigit (i) ? "YES"™ : "NO");

printf ("isdigit (%c) %s\n", i, p);
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isgraph

#include<ctype.h>

bit isgraph(
char c); /* */
isgraph c, (
o 0x21-0x7E o
c , isgraph 1, 0.

isalnum, isalpha, iscntrl, isdigit, islower, isprint, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst_isgraph (void) ({
unsigned char i;
char *p;

for (1 = 0; i < 128; i++) {
p = (isgraph (i) ? "YES" : "NO");

printf ("isgraph (%c) %s\n", i, p);

}
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islower
#include<ctype.h>
bit islower (
char c); /* */
islower C, (‘a” - ‘2",
C , islower 1, 0.

isalnum, isalpha, iscntrl, isdigit, isgraph, isprint, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst_islower (void) {
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (islower (i) ? "YES" : "NO");

printf ("islower (%c) %s\n", i, p);

}
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isprint
#include<ctype.h>
bit isprint(
char c); /* */
isprint C, (0x20-0x7E).
c , isprint I, 0.

isalnum, isalpha, iscntrl, isdigit, isgraph, islower, ispunct,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst_isprint (void) {
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (isprint (i) ? "YES" : "NOW);

printf ("isprint (%c) %s\n", i, p);

}
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ispunct
#include<ctype.h>
bit ispunct(
char c); /* */
ispunct Cs )
et #E S % & (
I /
;< o= > 2?2 @ [ \
1~ _ {1}y -
c , ispunct I, 0.

isalnum, isalpha, iscntrl, isdigit, isgraph, islower, isprint,
isspace, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst ispunct (void) {
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (ispunct (i) ? "YES" : "NO");

printf ("ispunct (%c) %s\n", i, p);

}
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isspace

#include<ctype.h>

bit isspace(

char c); /* */
isspace C, (0x09-0x0D
0x20),

c , isspace 1, 0.

isalnum, isalpha, iscntrl, isdigit, isgraph, islower, isprint,
ispunct, isupper, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst isspace (void) {
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (isspace (i) ? "YES" : "NO");

printf ("isspace (%c) %s\n", i, p);

}



Keil Software — Cx51 — 270
isupper
#include<ctype.h>
bit isupper(
char c); /* */
isupper c C‘A”-‘Z7),
c , isupper 1, 0.

isalnum, isalpha, iscntrl, isdigit, isgraph, islower, isprint,
ispunct, isspace, isxditit

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst isupper (void) ({
unsigned char i;
char *p;

for (i = 0; i < 128; i++) {
p = (isupper (i) ? "YES" : "NO");

printf ("isupper (%c) %s\n", i, p);

}
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isxdigit

#include<ctype.h>
bit isxdigit(
char c); /*

isxdigit C,
(a’ _ ‘Z’, (0’ _ {9’)0

c , isxdigit

*/

({A’ _ (Z”

I,

0.

isalnum, isalpha, iscntrl, isdigit, isgraph, islower, isprint,

ispunct, isspace, isupper

#include <ctype.h>
#include <stdio.h>

void tst isxdigit (void) {
unsigned char i;

char *p;

for (i = 0; i < 128; i++) {

/* for printf */

p = (isxdigit (i) ? "YES" : "NO");

printf ("isxdigit (%c) %s\n", i, p);

}
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labs

#include<math.h>

long labs(
long val); /* */
labs val o
labs val o
abs, cabs, fabs

#include <math.h>
#include <stdio.h> /* for printf */

void tst labs (void) {
long x;
long yi

x -12345L;

labs (x);

Y

printf ("LABS(%1d) = %1d\n", x, y);
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log/logh517

#include<math.h>
float log(
float val);

log val
2.718282...

log517 log )

80C517.H .
log val

exp, loglo

#include <math.h>
#include <stdio.h>

void tst log (void) {
float x;
float y;

2.71838;

X =
X *= x;

y = log (x);

printf ("LOG(%f) = %f\n", x, y);

*/

INFINEON C517x, C509

b

CPU o

/* for printf */

/*y =2 */
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log10/log10517

#include<math.h>
float 1og10(
float val); /* */

logl10 val o 10,

log10517 log10 ; INFINEON C517x, C509

80C517.H o CPU o
logl10 val .

exp, log

#include <math.h>
#include <stdio.h> /* for printf */

void tst logl0 (void) {
float x;
float y;
x = 1000;

logl0 (x); /*y =3 */

Y

printf ("LOG10(%f) = %f\n", x, y);
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longjmp
#include<setjmp.h>
void longimp(
jmp_buf env, /* */
int retval); /* */
longjmp setjmp env . retval
setjmp

longimp  setjmp

volatile

setjmp
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_lrol_

#include <intrins.h>
unsigned long _lrol_(

unsigned long |, /*32 */
unsigned char b); /* */
_Iral b &
_lral_ .

_cror_, _crol_, _irol_, _iror_, _lror_

#include <intrins.h>

void tst lrol (void) {
long a;
long b;

a O0xAS5A5A5A5;

b

_1lrol (a,3); /* b now is 0x2D2D2D2D */
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_lror_

#include <intrins.h>

unsigned long _lror_(
unsigned long |, /*32
unsigned char b); /*

_lror b o

_ror_ .

_cror_, _crol_, _irol_, _iror_, _lrol_

#include <intrins.h>

void tst_lror (void) {
long a;
long b;

a 0xAS5A5A5A5;

b

*/

*/

_1rol (a,1); /* b now is 0xD2D2D2D2 */
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malloc

#include<stdlib.h>
void *malloc(

unsigned int size); /* */
malloc size o
\KEIL\C51\LIB o
o 149 “« . 7,
malloc )
) NULL o

calloc, free, init_mempool, realloc

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst malloc (void) {
unsigned char xdata *p;

p = malloc (1000); /* allocate 1000 bytes */

if (p == NULL)
printf ("Not enough memory space\n");
else
printf ("Memory allocated\n");
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memccpy
#include<string.h>
void *memccpy/(
void *dest, /* */
void *src, /* */
char c, /* */
int len); /* */
memccpy src dest 0 ) c
) len ) .
memccpy
) NULL o
memchr, memcmp, memcpy, memmove, memset

#include <string.h>
#include <stdio.h>

void tst memccpy (void) ({
static char srcl [100] =

static char dstl [100];
void *c;
c = memccpy (dstl, srcl,

if (¢ == NULL)

printf ("'g' was not found in the src

buffer\n") ;
else

/* for printf */

"Copy this string
to dstl";

'g', sizeof (dstl));

printf ("characters copied up to 'g'\n");
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memchr

#include<string.h>
void *memchr (

void *buf, /* */

char c, /* */

int len); /* */
memchr buf len , Co
memchr c buf )
NULL o

memccpy, memcmp, memcpy, memmove, memset

#include <string.h>
#include <stdio.h> /* for printf */

void tst memchr (void) {
static char srcl [100] =
"Search this string from the start";

void *c;
c = memchr (srcl, 'g', sizeof (srcl));
if (¢ == NULL)
printf ("'g' was not found in the buffer\n");

else
printf ("found 'g' in the buffer\n");
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memcmp

#include<string.h>
char memcmp(

void *bufl, /* */

void *buf2, /* */

int len); /* */
memcmp bufl  buf2 len )

<0 bufl buf2
=0 bufl buf2
>0 bufl buf2

memcmp o bufl  buf2

memccpy, memchr, memcpy, memmove, memset

#include <string.h>
#include <stdio.h> /* for printf */
void tst memcmp (void) {
static char hexchars []
static char hexchars2 []

"0123456789ABCDEF";
"0123456789abcdef";

char i;
i = memcmp (hexchars, hexchars2, 16);

if (i < 0)
printf ("hexchars < hexchars2\n");

else if (i > 0)
printf ("hexchars > hexchars2\n");

else
printf ("hexchars == hexchars2\n");
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memcpy

#include<string.h>
void *memcpy(

void *dest, /* */
void *src, /* */
int len); /*

memcpy src dest len .

memcpy src

dest. , memmove .

memcpy dest.

memccpy, memchr, memcmp, memmove, memset

#include <string.h>

#include <stdio.h> /* for printf */

void tst memcpy (void) {
static char srcl [100] =
"Copy this string to dstl";
static char dstl [100];
char *p;

p = memcpy (dstl, srcl, sizeof (dstl));

printf ("dst = \"%s\"\n", p);

*/
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memmove

#include<string.h>
void *memmove(

void *dest, [* */
void *src, /* */
int len); /% %/
memmove src dest len o
, memmove sc
dest.
memmove dest.

memccpy, memchr, memcmp, memcpy, memset

#include <string.h>
#include <stdio.h> /* for printf */

void tst memmove (void) {
static char buf [] = "This is line 1 "
"This is line 2 "
"This is line 3 ";
printf ("buf before = %s\n", buf);
memmove (&buf [0], &buf [16], 32);

printf ("buf after = %s\n", buf);
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memset

#include<string.h>
void *memset(

void *buf, /* */
char c, /* */
int len); /* */
memset buf len Co
memset dest.

memccpy, memchr, memcmp, memcpy, memmove

#include <string.h>
#include <stdio.h> /* for printf */

void tst memset (void) {
char buf [10];

memset (buf, '\0', sizeof (buf));
/* £ill buffer with null characters */



Keill Software — Cx51

286

modf

#include<math.h>

float modf(

float val, /* */

float *ip); /* */
modf val . val

. ip -

modf val .
#include <math.h>
#include <stdio.h> /* for printf */

void tst modf (void) ({
float x;
float int part, frc_part;
x = 123.456;
frc part = modf (x, &int part);

printf ("%f = %f + %f\n", x, int part,frc_part);
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nop_

#include<intrins.h>
void _nop_(void);

_nop_ 8051 NOP .

#include <intrins.h>
#include <stdio.h> /* for printf */

void tst nop (void) {
Pl = OxFF;
_nop_ (); /* delay for hardware */
_nop_ ();

_nop_ ();

Pl = 0x00;
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offsetof
: #include<stddef.h>

int offsetof(
structure, /* */
member); /* */

offsetof member . Structure

- member
offsetof member struct structure

#include <stddef.h>

struct index st

{

unsigned char type;

unsigned long num;

unsigned ing len;

}:
typedef struct index st index t;
void main (void)
{

int x, y;

Y
}

offsetof (struct index st, lemn); /* x
offsetof (index t, num); /* x

non
[

*
~
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pow

: #include<math.h>
float pow(
float x, /* */
float y); /* */

pow X 'y .

pow x7 . X0 y=0, pow 1.

Xx=0 y<0, pow NaN. X<0 vy ,
pow NaN.

sort

#include <math.h>
#include <stdio.h> /* for printf */

void tst pow (void) {
float base;
float power;
float y;

base
power

2.0;
8.0;

y = pow (base, power) ; /* y = 256 */

printf ("%f *~ %f = %f\n", base, power, y);
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printf/printf517
#include <stdio.h>
int printf(
const char *fmtstr /* */
[Larguments]...); /* */
printf )
putchar - fmtstr )
%) )
arguments.
o fmtstr
fmtstr ) o

%[ flags][width][.precision][ {b|B|l|L } Jtype
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typ c s ’ ’

d, i, u, 0, X X char long o
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flags ) ) +/- )

width , .
width, ( -
) . width ‘0 )
. width .
width (*7), )
int . unsigned char,

‘b’
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precision ) ) )
. precison )

°

precision C*7), ,

int . unsigned
char, ‘b’
printf517 printf ) INFINEON C517x, C509

b = b

80C517.H o CPU o
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s putchar o ,
s 8051 o 110
printf.
printf 8051 o
SMALL COMPACT 15 » LARGE
40 o
printf .

gets,puts,scanf,sprintf,sscanf,vprintf,vsprintf
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#include <stdio.h>

void tst printf (void) {
char a;
int b;
long c;
unsigned char x;
unsigned int vy;
unsigned long z;
float £,g;
char buf [] = "Test String";
char *p = buf;

= 1;

= 12365;

= Ox7FFFFFFF;
= 'A';

= 54321;

= 0x4A6F6E00;
= 10.0;

= 22.95;

Q@ mMNN XQUDoO
I

printf ("char %bd int %d long %1d\n",a,b,c);
printf ("Uchar %bu Uint %u Ulong %lu\n",x,y,z);
printf ("xchar %bx xint %x xlong %lx\n",x,y,z);
printf ("String %s is at address %p\n",buf,p);
printf ("%f != %g\n", £, g):

printf ("%*f != %*g\n", 8, £, 8, g);
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putchar

#include<stdio.h>
char putchr(

char c); /* */
putchar 8051 C.
_getkey putcha’r , a
/0. 150 “ 7
putchar Co
getchar,_getkey,ungetchar

#include <stdio.h>

void tst putchar (void) {
unsigned char i;

for (i = 0x20; i < Ox7F; i++)
putchar (i);
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puts

#include<stdio.h>
int puts(
*/

const char *string); /*
puts putchar string (\n")
s putchar o s
, 8051 o 110
, puts EOF; 0.

gets,printf,scanf

#include <stdio.h>
void tst puts (void) ({
puts ("Line #1");

puts ("Line #2");
puts ("Line #3");
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rand

: #include<stdlib.h>
int rand(void);

rand 0 32767 o

rand o

srand

#include <stdlib.h>
#include <stdio.h> /* for printf */
void tst rand (void) ({
int i;
int r;

for (i = 0; i < 10; i++) {
printf ("I = %d, RAND = %d\n", i, rand ());



Keill Software — Cx51 — 299

realloc

: #include<stdlib.h>
void *realloc(
void xdata *p, /* */
unsigned int size); /* */
realloc - P
, Size o o
\KEIL\C51\LIB .
o 149 “ . %
realloc o
) NULL ) .
: calloc,freeinit_mempool,malloc

#include <stdlib.h>
#include <stdio.h> /* for printf */

void tst realloc (void) {
void xdata *p;
void xdata *new p;

p = malloc (100);
if (p != NULL) {
new p = realloc (p, 200);

if (new p != NULL) p = new p;
else printf ("Reallocation failed\n");
}
}
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scanf
#include<stdio.h>
int scanf(
const char *fmtstr /* */
[Largument]...); /* */
scanf getchar . argument
fmtstr argument
) ) fmtstr , fmtstr
o fmtstr )
scanff517 scanf , INFINEON C517x, C509
80C517.H 0 CPU 0
= ) 7, C\t7), C\n’ ),
scanf o
0 o
. , ‘%), scanf
, scanf o
] ‘%) , scanf
argument .

b

o , %%
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, scanf o
fmtstr
fmtstr ) o
, scanf o ,
%[* J[width][{blh|l} Jtype
type , )

d int*
| int* , :

u unsigned int *
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]
unsigned int *
unsigned int *

float *

float *

float *

char *

char * )

n 0oQ -~ o X|[O

*) ,
width ,
width, argument o
width.

b, h, I )
d, i, u, o X  char, short, long .

, _getkey / putchar o
, s 8051 o 110

scanf 8051 . SMALL
COMPACT 15 . LARGE 40

o
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scanf o
EOF.

gets,printf,puts,sprintf,sscanf,vprintf,fsprintf

#include <stdio.h>

void tst scanf (void) ({
char a;
int b;
long c;

unsigned char x;
unsigned int vy;
unsigned long z;

float £f,g;
char 4, buf [10];
int argsread;

printf ("Enter a signed byte, int, and long\n");
argsread = scanf ("%bd %d %1d", &a, &b, &c);
printf ("%d arguments read\n", argsread);

printf ("Enter an unsigned byte, int, and long\n");
argsread = scanf ("%$bu %u %lu", &x, &y, &z);
printf ("%d arguments read\n", argsread);

printf ("Enter a character and a string\n");
argsread = scanf ("%c %9s", &d, buf);
printf ("%d arguments read\n", argsread);

printf ("Enter two floating-point numbers\n");
argsread = scanf ("%f %f", &f, &g);
printf ("%d arguments read\n", argsread);
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setjmp

#include<setjmp.h>

int setjmp(
jmp_buf env); /* */
setjmp CPU env.
longjmp o , setjmp longjmp
setjmp CPU o longjmp
) setimp
volatile o
CPU env, setimp 0.
longjmp setjmp .
) longjmp .
longjmp

longjmp
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sin/sin517

#include<math.h>
float sin(
float x);

sin X
; NaN

sin517 sin )

b

80C517.H o

sin X o

cos, tan

#include <math.h>
#include <stdio.h>

void tst sin (void) {
float x;
float y;

for (x = 0; x < (2 *
y = sin (x);

printf ("SIN(%f)

}

/* */

o X -65535  +65535

INFINEON C517x, C509

CPU o

/* for printf */

3.1415); x += 0.1) {

%E\n", x, y);
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sinh

#include<math.h>
float sinh(
float x); /* */

sinh X o X -65535  +65535
) NaN o

sinh X o

cosh, tanh

#include <math.h>
#include <stdio.h> /* for printf */

void tst sinh (void) {
float x;
float y;

for (x = 0; x < (2 * 3.1415); x += 0.1) {
y = sinh (x);
printf ("SINH(%f) = %f\n", x, y);

}
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sprintf/sprintf517

#include <stdio.h>

int sprintf(
char *buffer, /* */
const char *fmtstr /* */
[Larguments]...); /* */
sprintf )
buffer. fmtstr ) printf
. 290 “printf/printf517”,
sprintf517 sprintf ; INFINEON C517x, C509
80C517.H o CPU o
sprintf 8051 o
SMALL COMPACT 15 , LARGE
40 o
sprintf buffer .

gets,printf,puts,scanf,sscanf,vprintf,vsprintf
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#include <stdio.h>

void tst sprintf (void) {
char buf [100];
int n;

int a,b;
float pi;

a
b

pi

123;
456;
3.14159;

n = sprintf (buf, "%f\n", 1.1);

n += sprintf (buf+n, "%d\n", a);

n += sprintf (buf+n, "%d %s %g", b, "---", pi);
printf (buf);
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sqrt/sqrt517

#include<math.h>
float sgrt(
float x);

sort X

sqrt517 sort

b

80C517.H o

sort X

exp,log,pow

#include <math.h>
#include <stdio.h>

void tst sqrt (void)
float x;

float y;
x = 25.0;
y = sqrt (x);

printf ("SQRT (%£f)

SE\n", x, y)i

*/

INFINEON C517x, C509

/* for printf */

/*y =5 */
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srand
: #include<stdlib.h>
void srand(
int seed); /* */
srand rand
seed. seed
rand

#include <stdlib.h>
#include <stdio.h> /* for printf */
void tst srand (void) {

int i;

int r;

srand (56);

for (i = 0; i < 10; i++) {
printf ("I = %d, RAND = %d\n", i, rand ());
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sscanf/sscanf517

#include<stdio.h>

int sscanf(
char *buffer, /* */
const char *fmtstr /* */
[Largument]...); /* */
sscanf buffer argument
fmtstr argument
o fmitstr ) ;
) scanf o
300 “scanf”.
sscanf517 sscanf , INFINEON C517x, C509
80C517.H 0 CPU 0
sscanf 8051 o
SMALL COMPACT 15 , LARGE
40 o
sscanf o
EOF.

gets,printf,puts,scanf,sprintf,vprintf,vsprintf
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#include <stdio.h>

void tst sscanf (void) ({
char a;
int b;
long c;

unsigned char x;
unsigned int vy;
unsigned long z;

float £f,g;
char 4, buf [10];
int argsread;

printf ("Reading a signed byte, int,and long\n");
argsread = sscanf ("1 -234 567890",

"$bd %d %1d", &a, &b, &c);
printf ("%d arguments read\n", argsread);

printf ("Reading an unsigned byte, int, and long\n");
argsread = sscanf ("2 44 98765432",

"$bu %u %lu", &x, &y, &z);
printf ("%d arguments read\n", argsread);

printf ("Reading a character and a string\n");
argsread = sscanf ("a abcdefg", "%c %9s", &d, buf);
printf ("%d arguments read\n", argsread);

printf ("Reading two floating-point numbers\n") ;
argsread = sscanf ("12.5 25.0", "%f %f", &f, &g);
printf ("%d arguments read\n", argsread);
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Strcat

: #include<string.h>
char *strcat(
char *dest, /* */
char *src); /* */

strcat src dest, NULL
dest.

strcat dest.

: strcpy,strien,strncat,str ncpy

#include <string.h>
#include <stdio.h> /* for printf */

void tst strcat (void) {
char buf [21];

char s [] = "Test String";

strcpy (buf, s);
strcat (buf, " #2");

printf ("new string is %s\n", buf);
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strchr
: #include<string.h>
char *strchr(
const char *string, /* */
char c); /* */
strchr string C. string NULL
strchr string C )
NULL o
: strespn,strpbrk,strpos,strrchr,strrpbrk,strrpos,strspn,strstr

#include <string.h>
#include <stdio.h> /* for printf */

void tst strchr (void) {
char *s;
char buf [] = "This is a test";

s = strchr (buf, 't');

if (s != NULL)
printf ("found a 't' at %s\n", s);
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strcmp
: #include<string.h>
char stremp(
char *stringl, /* */
char *string2); /* */
strcmp stringl  string2 )
strcmp stringl ~ string2
<0 stringl string2
=0 stringl string2
>0 stringl string2
: memcmp,strncmp

#include <string.h>
#include <stdio.h> /* for printf */

void tst strcmp (void) ({
char bufl [] "Bill Smith";
char buf2 [] "Bill Smithy";
char i;

i = strcmp (bufl, buf2);

if (i < 0)
printf ("bufl < buf2\n");

else if (i > 0)
printf ("bufl > buf2\n");

else
printf ("bufl == buf2\n");
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strcpy

#include<string.h>
char *strcpy(

char *dest, /*

char *src); /*
strepy src dedt,
strepy dest.

strcat,strlen,strncat,strncpy

#include <string.h>
#include <stdio.h>

void tst strcpy (void) {
char buf [21];
char s [] = "Test String";

strcpy (buf, s);
strcat (buf, " #2");

*/
*/

NULL dest.

/* for printf */

printf ("new string is %s\n", buf);

}
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strcspn

: #include<string.h>
int strespn(
char *src, /* */
char *set); /* */
strespn sc set o
strcspn src set o src
set ) 0. src
: strchr,strpbrk,strpos,strrchr,strrpbrk,strrpos,strspn

#include <string.h>
#include <stdio.h> /* for printf */

void tst strespn (void) {

char buf [] = "13254.7980";
int i;

i = strcspn (buf, ".,");

if (buf [i] != '\0')

printf ("%c was found in %s\n", (char)
buf [i], buf);
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strien

: #include<string.h>
int strlen(
char *src); /* */

strlen src 0 NULL 0
strlen src o

: strcat,strcpy,strncat,strncpy

#include <string.h>
#include <stdio.h> /* for printf */

void tst strlen (void) {
char buf [] = "Find the length of this string";
int len;

len = strlen (buf);

printf ("string length is %d\n", len);
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strncat
: #include<string.h>
char *strncat(
char *dest, /* */
char *src, /* */
int len); /* */
strncat src len dest, NULL
o src len, src NULL 0
strncat dest.

strcat,strcpy,strlen,strncpy

#include <string.h>
#include <stdio.h>

void tst strncat (void) {
char buf [21];

strcpy (buf, "test #");

strncat (buf, "three", sizeof (buf)

(buf)) ;

- strlen

/* for printf */
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strncmp

#include<string.h>
char *strncmp(

char *stringl, /* */
char *string2, /* */
int len); /* */
strncmp stringl len string2,
strncmp stringl len
string2

<0 stringl string2
=0 stringl string2
>0 stringl string2

memcmp,strcmp

#include <string.h>
#include <stdio.h> /* for printf */

void tst strnemp (void) {

char strl [] = "Wrodanahan T.J.";
char str2 [] = "Wrodanaugh J.W.";
char i;

i = strncmp (strl, str2, 15);

if (1 < 0) printf ("strl < str2\n");
else if (i > 0) printf ("strl > str2\n");
else printf ("strl == str2\n");
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str ncpy
: #include<string.h>
char *strncpy(
char *dest, /* */
char *src, /* */
int len); /* */
strncpy src len dest.
strncpy dest.
: strcat,strcpy,strlen,strncat

#include <string.h>
#include <stdio.h> /* for printf */

void tst strncpy ( char *s) ({
char buf [21];

strncpy (buf, s, sizeof (buf));
buf [sizeof (buf)] = '\0';

}
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strpbrk

#include<string.h>
char *strpbrk(

char *string, /* */
char *set); /* */
strpbrk string Set o
NULL o
strpbrk string . string
Set ) NULL o

strchr,strespn,strpos,strrchr,strrpbrk,strrpos,strspn

#include <string.h>
#include <stdio.h> /* for printf */

void tst strpbrk (void) {

char vowels [] ="AEIOUaeiou";
char text [] = "Seven years ago...";
char *p;

p = strpbrk (text, vowels);

if (p == NULL)
printf ("No vowels found in %s\n", text);

else
printf ("Found a vowel at %s\n", p);
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strpos

#include<string.h>

int strpos(
const char *string, /* */
char c); /* */
strpos string ¢ . string
strpos string c )
-1. string 0.

strchr,strespn,strpbrk,strrchr,strrpbrk,strrpos,strspn

#include <string.h>
#include <stdio.h> /* for printf */

void tst strpos (void) {

char text [] = "Search this string for
blanks";

int i;

i = strpos (text, ' ');

if (i == -1)

printf ("No spaces found in %s\n", text);

else
printf ("Found a space at offset %d\n", i);

NULL
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strrchr
: #include<string.h>

char *strrchr(
const char *string, /* */
char c); /* */

strrchr string ¢ string NULL

strrchr string o )
NULL.

strchr,strespn,strpbrk,strpos,strrpbrk,strrpos,strspn

#include <string.h>
#include <stdio.h>

void tst_strrchr (void) ({
char *s;

char buf [] = "This is a test";

s = strrchr (buf, 't');

if (s != NULL)
printf ("found the last 't'

at %s\n", s);

/* for printf */
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strrpbrk

: #include<string.h>
char *strrpbrk(
char *string, /* */
char *set); /* */
strrpbrk string Set o
NULL o
strrpbrk string . string
Set ) NULL o
: strchr,strespn,strpos,strrchr,strpbrk,strrpos,strspn

#include <string.h>
#include <stdio.h> /* for printf */

void tst_ strrpbrk (void) {
char vowels [] ="AEIOUaeiou";
char text [] = "American National Standards
Institute";
char *p;

p = strpbrk (text, vowels);

if (p == NULL)
printf ("No vowels found in %s\n", text);

else
printf ("Last vowel is at %s\n", p);
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strr POsS
: #include<string.h>
int strrpos(
const char *string, /* */
char c); /* */
strrpos string ¢ o string  NULL
strrpos string c )
-1, string 0.
: strchr,strespn,strpbrk,strrchr,strrpbrk,strpos,strspn

#include <string.h>
#include <stdio.h> /* for printf */

void tst strrpos ( char *s) {

int i;
i = strpos (s, ' ');
if (i == -1)

printf ("No spaces found in %s\n", s);

else
printf ("Last space in %s is at offset %d\n",

s, i);



Keill Software — Cx51

— 327
strspn
: #include<string.h>
int strspn(
char *string, /* */
char *set); /* */
strspn string st
strspn string set .
string Set 0.
string set string

strchr,strespn,strpos,strrchr,strpbrk,strrpos,strrpbrk

#include <string.h>
#include <stdio.h>

void tst strspn ( char *digit str)

char octd [] = "01234567";
int i;

i = strspn (digit str, octd):;

if (digit_str [i] != '\0')

printf ("%c is not an octal digit\n",

digit str [i]);

/* for printf */
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Strstr

#include<string.h>
char *strstr(

const char *src, /* */
char *sub); /* */
strstr sub src )
strstr src sub o src
sub, NULL o

strchr,strpos

#include <string.h>
#include <stdio.h> /* for printf */

char sl []
char s2 []

"My House is small";
"My Car is green";

void tst strstr (void) {
char *s;

s = strstr (sl, "House");
printf ("substr (sl, \"House\") returns %s\n", s);
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strtod/strtod517
#include<stdlib.h>
unsigned long strtod(
const char *string, /* */
char **ptr); /* */
strtod string . string
strtod517 strtod ; INFINEON C517x, C509
80C517.H o CPU o
strtod string
[{+]-}]digits].digits][{e[E}[{+]-}]digits]
digits .
ptr string . ptr
NULL, ptr . ,  ptr string
, Strtoul 0.
strtod string .

atof,atoi,atol,strtol,strtoul
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#include <stdlib.h>
#include <stdio.h>

void tst strtod (void)
float £;
char s [] = "1.23";

f = strtod (s, NULL)
printf ("strtod(%s)

}

0~

%£\n",

S,

£)

/* for printf */

i
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strtol
#include<stdlib.h>
long strtol(
const char *string, /* */
char **ptr, /* */
unsigned char base); /* */
strtol string long - string
strtol string
[whitespace][ {+]-} |digits
digits .
base ) ) )
o o base 2
36 ) )
o a z( A 27D 10
36, base o base 16,
0x 0X , Ox  0X o
ptr string . ptr
NULL, ptr . , ptr string
, strtol 0.
strtol string o LONG MIX

LONG_MAX.
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: atof,atoi,atol,strtod,strtoul

#include <stdlib.h>
#include <stdio.h> /* for printf */

char s [] = "-123456789";

void tst strtol (void) {
long 1;

1 = strtol (s, NULL, 10);
printf ("strtol(%s) = %1d\n", s, 1);

}
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strtoul

#include<stdlib.h>

unsigned long strtoul(
const char *string, /*
char **ptr, /*
unsigned char base); /*

strtoul

string unsigned long -

b o

strtoul string

[whitespace][ {+]-} |digits

digits .

36 ,
. a z( A 27D
36, base o
0x 0X , O0x  0X o

ptr string

NULL, ptr . . ptr

, strtoul 0.

strtoul
ULONG _MAX.

string .

*/
*/
*/

string

base 2
10

base 16,

. ptr
string
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atof ,atoi,atol,strtod,strtol

#include <stdlib.h>
#include <stdio.h> /* for printf */

char s [] = "12345AB";

void tst strtoul (void) {
unsigned long ul;

ul = strtoul (s, NULL, 16);
printf ("strtoul(%s) = %lx\n", s, ul);

}
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tan/tan517
#include<math.h>
float tan(
flaot x); /* */
tan o X -65535  +65535
) NaN.
tan517 tan INFINEON C517x, C509
80C517.H o CPU 0
tan X o
cos,sin

#include <math.h>
#include <stdio.h>

void tst_tan (void)
float x, y, pi;

pi = 3.14159;

{

/* for printf */

for (x = -(pi/4); x < (pi/4); x += 0.1) {

y = tan (x);

printf ("TAN(%E)

}

sE\n", x, y);
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tanh
: #include<math.h>
float tanh(
float x); /* */
tanh X o
tanh X o
cosh,sinh

#include <math.h>
#include <stdio.h> /* for printf */

void tst tanh (void) {
float x;
float y;
float pi;

pi = 3.14159;

for (x = -(pi/4); x < (pi/4); x += 0.1) {
y = tanh (x);
printf ("TANH(%f)

}

sE\n", x, y);
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_testbit_

: #include<instrins.h>
bit _testbit (
bit b); /* */

_testbit_ JBC b,

_testbit_ b.

#include <intrins.h>
#include <stdio.h> /* for printf */

void tst testbit (void) {
bit test flag;

if (_testbit_ (test_flag))
printf ("Bit was set\n");

else
printf ("Bit was clear\n");
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toascii

#include<ctype.h>

char toascii(
char c); /* */
toascii c 7  ASCI o o 7 -
toascii c 7 ASCI o
toint

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst toascii ( char c) {
char k;

k = toascii (c);

printf ("%c is an ASCII character\n", k);

}
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toint

: #include<ctype.h>
char toint(
char c); /* */

toint c . ASCII ‘0’ ‘9’
0 9., ASCII ‘A’ ‘F’ ‘a’ ‘£’
10 15, c , -1,

toint c ASCIT .

toascii

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst_toint (void) ({
unsigned long 1;
char k;

for (1 = 0; isdigit (k = getchar ());
1 *= 10) ({
1 += toint (k);
}
}
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tolower

#include<ctype.h>
char tolower (
char c); /* */

tolower C o c
tolower o

tolower c o

_tolower,toupper,_toupper

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst tolower (void) {
unsigned char i;

for (i = 0x20; i < O0x7F; i++) {
printf ("tolower(%c) = %c\n", i, tolower(i));
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_tolower
: #include<ctype.h>
char _tolower(
char c); /* */
_tolower c lower
_tolower c .

tolower,toupper,_toupper

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst tolower ( char k) {

if (isupper (k)) k = tolower (k);

}
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toupper

#include<ctype.h>
char toupper(
char c); /* */

toupper C o c
toupper o

toupper c o

_tolower,tolower, toupper

#include <ctype.h>
#include <stdio.h> /* for printf */

void tst toupper (void) {
unsigned char i;

for (i = 0x20; i < O0x7F; i++) {
printf ("toupper (%c) = %c\n", i, toupper(i));
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_t oupper
: #include<ctype.h>
char _toupper(
char c); /* */
_toupper c toupper
_toupper c .

tolower,toupper,_tolower

#include <ctype.h>
#include <stdio.h> /* for printf */
void tst toupper ( char k) {

if (islower (k)) k = _toupper (k);
}
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ungetchar

: #include<stdio.h>
char ungetchar(
char c); /* */

ungetchar c . getchar
c . getchar
ungetchar .

, ungetchar Cs
ungetchar ) EOF .

: _getkey,putchar,ungetchar

#include <stdio.h>

void tst ungetchar (void) {
char k;

while (isdigit (k = getchar ())) {
/* stay in the loop as long as k is a digit */

ungetchar (k) ;

}
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va rag

#include<stdarg.h>
typeva_arg(

argptr,

type);

va arg

. type

b

va arg

va arg

va end,va_start

/*
/*

va_start
va arg

*/
*/

argptr

prevparm
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va_end

#include<stdarg.h>
void va_end(
argptr); /* */

va_end argptr , argptr
va_start .

va arg,va start

va_arg.
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va start
#include<stdarg.h>
void va_start(
argptr, /* */
prevparm); /* */
va_start ) va_arg
va_end argptr. prevparm ...
o va arg

va arg,va _end

va_arg.
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vprintf

#include<stdio.h>
void vprintf(

const char *fmtstr, /* */
char *argptr); /* */
vprintf )
puschar ) printf )
fmtstr ) printf
fmtstr o 290
“printf/printf517” . argptr
s putchar 0
, 8051 o /0
vprintf .

gets,puts,printf,scanf,sprintf,sscanf,vsprintf
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#include <stdio.h>
#include <stdarg.h>

void error (char *fmt, ...) {
va_list arg ptr;

va_start (arg ptr, fmt); /* format string */
vprintf (fmt, arg ptr);
va_end (arg ptr);

}

void tst vprintf (void) {
int i;
i = 1000;
/* call error with one parameter */
error ("Error: '%d' number too large\n", i);
/* call error with just a format string */
error ("Syntax Error\n");

}
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vsprintf
#include<stdio.h>
void vsprintf(
char *buffer; /* */
const char *fmtstr, /* */
char *argptr); /* */

vsprintf

buffer . sprintf

fmtstr
fmtstr
“printf/printf517”

b

vsprintf

gets,puts,printf,scanf,sprintf,sscanf,vprintf

b

°

. argptr

°

printf
290
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#include <stdio.h>
#include <stdarg.h>

xdata char etxt[30]; /* text buffer */
void error (char *fmt, ...) {

va list arg ptr;

va_start (arg ptr, £fmt); /* format string */

vsprintf (etxt, fmt, arg ptr);
va_end (arg ptr);

}

void tst vprintf (void) {
int i;
i = 1000;

/* call error with one parameter */
error ("Error: '%d' number too large\n", i);

/* call error with just a format string */
error ("Syntax Error\n");
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W& A. #« ANSI C 4 £ &

Cxb1 ANSI C .
16 Cx51 . ANSI .
. reentrant .
reentrant .

ANSI C ) Cx51 . )

) Cxb1 o

ANSI Cx51

abs cosh isdigit
acos exp isgraph
asin fabs islower
atan floor isprint
atan2 fmod ispunct
atof free isspace
atoi getchar isupper
atol gets isxdigit
calloc isalnum labs
ceil isalpha log

cos iscntrl logl0
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logjmp sin strrchr
malloc sinh strspn
memchr sprintf strstr
memcmp sgrt strtod
memcpy srand strtol
memmove sscanf strtoul
memset strcat tan
modf strchr tanh
pow stremp tolower
printf strepy toupper
putchar strcspn va arg
puts strien va_end
rand strncat va start
realloc strncmp vprintf
scanf strncpy vsprintf
setimp strpbrk

ANSI Cx51
abort freopen remove
asctime frexp rename
atexit fscanf rewind
bsearch fseek setbuf
clearerr fsetpos setlocale
clock ftell setvbuf
ctime fwrite signal
difftime getc streall
div getenv strerror
exit gmtime strftime
fclose Idexp strtok
feof Idiv strxfrm
ferror localeconv system
fflush localtime time
fgetc mblen tmpfile
fgetpos mbstowcs tmpnam
fgets mbtowc ungetc
fopen mktime viprintf
fprintf perror wcstombs
fputc putc wctomb
fputs gsort
fread raise
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ANSI , Cx51
acosbl7 _iror_ strpos
asin517 log10517 strrpbrk
atan517 log517 strrpos
atof517 _lrol_ strtod517
cabs _lror_ tan517
_chkfloat_ memccpy _testbit
cosb17 _nop_ toascii
_crol_ printf517 toint
_cror_ scanf517 _tolower
exp517 sin517 _toupper
_getkey sprintf517 ungetchar
init_mempool sqrt517

_irol_ sscanf517
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W% B MAER

) Cx51 o
6.0
[ ]
256 INTEL
L] 256
256 ) 32 o
L] PHILIPS80C51IMX DALLAS
Cx51 PHILIPS 80C51MX DALLAS (  DALLAS 390
) o
L] OMF2 far
OMF2 OMF , )
16MB xdata o STRING, VARBANKING, XCROM
= STRING
Cx51 const xdata const far )
= USERCLASS
o LX51
= VARBANKING far
, far const far, ) 16MB
xdata » VARBANKING far R
= XCROM

XCROM xdata ROM, code ROM o
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u B2
B2 ADuC DPTR o
PK51 OMF2 » PHILIPS 80C51MX, DALLAS
, VARBANKING. CA51 DK51 0
5
L] 7’ 8’ 9
Cs1 0 0 157
u DPTR
C51 ATMEL, ATMEL WM, PHILIPS DPTR ) MODA2
MODP2.

data, pdata, xdata

Cs1 data, pdata, xdata ) o
Cs1 ) o )
SMALL , C51 5 pdata  xdata o
enum 8 16
enum , C51 char enum.

modf, strtod, strtol, strtoul
C51 ANSI modf, strtod, strtol, strtoul.

BROWSE, INCDIR, ONEREGBANK, RET_XSTK, RET_PSTK
C51 b b b
o 17 “ . x5l 7o
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4
u
ENDIAN o Cs1 ENDIAN
o 179 “ 7,
= chkfloat_
_chkfloat_ ) (NaN), +INF,
o 245 “ chkfloat .

= FLOATFUZZY
C51 FLOATFUZZY o o

38 “FLOATFUZZY ",
||
( b b b b ) o C
fpsave fprestore o o 218 “ 7,
= Jong
long 5 ’

o o

’ ’ MCSZSl

data bdata xdata

C51V5 0x00 0x00 0x00 0x01 OxFE OxFF
C51Vv4 0x01 0x04 0x04 0x02 0x03 0x06

WARNINGLEVEL
C51 WARNINGLEVEL ) Csl o
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C51 , , o 85
“WARNINGLEVEL”.
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34
= at
Cs1 _at_ .
. 186 “ at 7,
= NOAMAKE
Csl NOAMAKE o Csl1 PROJECT
o Csl o
=  OH51
OHS51 OBJ-HEX- OH51 o
. 6
Csl 6, o o
=  ORDER
ORDER , C51 o 65
“ORDER”.
=  REGFILE
Cs51 REGFILE ) o
o 70 “REGFILE”.
= yprintf  vsprintf
vprintf  vsprintf o 349 “vprintf” 351 “vsprintf”.,
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3.2

ANSI

ANSI C )
int

Csl1

NOINTPROMOTE,

o

8 8051

, NOINTPROMOTE

) C
||
ASM ENDASM
SRC o
||
: ASM
INTVECTOR, MAXARGS,
||
||
CPU
||
C5l1

Cs51

b

char char

int

unsigned
char

16

16 CPU

INTPROMOTE

SRC

ENDASM , INTERVAL ,
NOINTPROMOTE.

SIECO-51
0000h

o

INTPROMOTE ,
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°

reentrant 0 MAXARGS 0

3.0

SRC ) OBJ o

: calloc, free, init mempool, malloc, realloc.
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2
[ ]
Cs1 o o AREGS
NOAREGS 0
[ ]
char int bdata
[ ]
) 8051 0
[ ]
[ ]
Cs1 o ,
; ; , toname a few.
[ ]
~Ch1  MODEL_ _ o
[ ]
reentrant o
[ ]
Cs1 3 - REGPARMS NOREGPARMS
[ ]
L] PL/M-51
alien PL/M-51 o
= vyolatile

volatile o
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& C. %E5&ERGND

Cx51
)o
. SMALL Cx51
8051
1 2 ), COMPACT
for( i=0;1<100;1++) {
do_nothing();
H
SMALL LARGE ;

stmt level

0ol WN PR

0000
0001
0003
0003
0005
0006

FNONNMNRRRR

source
#pragma small

void do nothing (void);

void func (void)

{

unsigned char i;

for (i = 0; 1 < 100; i++)

{

do nothing ();

}
}

; FUNCTION func (BEGIN)

E4
F500

E500
Cc3
9464

8051

SMALL

°

LARGE

; SOURCE LINE # 10

CLR A
R MoV i,A
?C0001:
R MoV A, i
CLR C
SUBB A, #064H

°

SMALL
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0008 5007 JNC ?C0004
; SOURCE LINE # 12
000A 120000 E LCALL do nothing
; SOURCE LINE # 13
000D 0500 R INC i
000F 80F2 SJMP ?2C0001
; SOURCE LINE # 14
0011 ?C0004:
0011 22 RET
SMALL , 1 o 1 » MOV A, i INCi,
° b =]
I1th 17 °
LARGE
; FUNCTION func (BEGIN)
; SOURCE LINE # 10
0000 E4 CLR A
0001 900000 R MOV  DPTR, #i
0004 FO MOVX @DPTR,A
0005 2C0001:
0005 900000 R MOV  DPTR, #i
0008 EO MOVX A,@DPTR
0009 C3 CLR c
000A 9464 SUBB A, #064H
000C 500B JNC  ?2C0004
; SOURCE LINE # 12
000E 120000 E LCALL do_nothing
; SOURCE LINE # 13
0011 900000 R MOV  DPTR, #i
0014 EO MOVX A,@DPTR
0015 04 INC A
0016 FO MOVX @DPTR,A
0017 80EC SJMP ?2C0001
; SOURCE LINE # 14
0019 2C0004:
0019 22 RET
LARGE ) i 0 1,
) ( 0001h 0004h>. 4
o 1 0011h  0016h. 6
7 ° LARGE 19h 25 °
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8051 o
o ) ) ) data
(128 256 )y °
o 367 «“ 7,
) xdata o )
xdata )

8051 8 CPU. 8 (  char unsigned char) int

long o ; .
Cx51 0 0
INTPROMOTE o

o char 8051 MUL AB.

int long
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unsigned

8051 o

unsigned o

unsigned int .

The Elements of Programming Style,Second Edititon
Kernighan & Plauger

McGraw-Hill

ISBN 0-07-034207-5

Writing Efficient Programs
Jon Louis Bentley
Prentice-Hall Software Series
ISBN 0-13-970244-X

Efficient C

Plum & Brodie
Plum Hall,Inc.

ISBN 0-911537-05-8

b

unsigned char
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- > g (Y
W& D. % &3 k4
Cx51 o C ; )
switch , case 0 )
m 19 ( ) o
m 256 . C 0 )
®  switch case o
L] 10,
u 90 b b
m 20, o
m ...p 15
m 8
m 32 o
m 2000 , 2000
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W& E. 2 ¥IRAE

ENDIAN,
0 ) 16

INTEL

o ENDIAN ,
0x1234 ( 4660),

ENDIAN

0x34 0x12
32 0x57415244 ( 1463898692, ENDIAN
0x44 0x52 0x41 0x57
ENDIAN, MOTOROLA 0 ENDIAN ,
) 0 16 0x1234, ENDIAN
0x12 0x34
32 0x004A4F4E ENDIAN
0x00 0x4A 0x4F 0x4E
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8051 8 s 8
® 8051 LCALL R
, ENDIAN o
L 16 32 ENDIAN o , LIMP
LCALL s ENDIAN
L IEEE-754 , ENDIAN

8051

CPU
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#pragma code symbols debug oe
void funcl(unsigned char *msg ) { ; }
void func2( void ) {

unsigned char uc;
funcl ("XXXXXXXXXXXXXXX") ;

}
code void (*func_arrayl[]) () = { func2 };
void main( void ) {

(*func_array[0]) () ;

}

C51 EXAMPLEL.C

BL51 EXAMPLE1.0OBJ IX

*¥*%  WARNING 13: RECURSIVE CALL TO SEGMENT
SEGMENT: ?7CO?EXAMPLEI1
CALLER: ?7PR?FUNC2?EXAMPLE1

, func2 (XXX XXX,
?7CO?EXAMPLEI . code void(*func_array[]) ()
?PR?FUNC2?EXAMPLE1
. func2 ?CO?EXAMPLE1, BL51

?CO?EXAMPLE1 ( )
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LX51 EXAMPLE1.OBJ IX OVERLAY &
(?CO?EXAMPLE]1 ~ FUNC2,MAIN ! FUNC2)

?CO?EXAMPLE1 ~ FUNC2 func2 .
, MAIN ! FUNC2 MAIN  FUNC2 .
AX51 .

printf
printf .

printf("%c %d %u %bu",'A',1,2,3);

“A1237 Cx51 1, 2, 3 8
. %d %u 16  int .
) printf o )

printf("%c %d %u %bu",'A',(int) 1,(unsigned int)2,(char)3 );
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/ b b
( Do
IXREF (.M51D) o
Monitor-51
Monitor-51 C , Monitor-51 0,
( 8000H):

] C ) , INTVECTOR (0x8000>
] STARTUP.A51 , CSEG AT 0 CSEG AT 8000H o

b o
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bdata

extern bdata char xyz_flag;

sbit xyz_bitl =xyz flag"l;

1. bdata

bdata

b

xyz_flag

(

2. bdata bit

3. bdata

o

bdata char xyz_flag;

sbit xyz bitl = xyz flag"l;

extern bit xyz_bitl;

shits

o

(

. bdata sfr
bdata 0

sfr )

Sfr )

bdata bit

C s
extern bit o

bdata
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o

DS51

#pragma code symbols debug oe

#include <reg5l1.h>
#include <stdio.h>

void funcl(int d) {

/*

printf ("In FUNC1(%d)\n", d);

/*

}
void func2(int i) {

printf ("In FUNC2(%d)\n", 1i);
}

void main(void) {
void (*f) (int i) ;

SCON = 0x50;

TMOD |= 0x20;
TH1 = 0x£f3;
TR1 =1
TI =1

while( 1) {

/*
/*
/*

/*
/*
/*
/*
/*

), )
printf .

/* special function register declarations */
/* prototype declarations for I/O functions */

function #1 */

function #2 */

Declaration of a function pointer */
that takes one integer arguments */
and returns nothing */

SCON: mode 1, 8-bit UART, enable rcvr */
TMOD: timer 1, mode 2, 8-bit reload */
TH1: reload value for 2400 baud */

TR1: timer 1 run */

TI: set TI to send first char of UART */

f = (void *) funcl; /* £ points to function #1 */
£(1);
f = (void *) func2; /* £ points to function #2 */
£(2);
}
}
8051 o

OVERLAY 0
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K& &

8051 o

AX51
8051 o

ANSI
argument

arithmetic types

b b =

array

ASCII
o 256 b b b b
o 128 o 128 o

batch file
ASCII , o

Binary-Coded Decimal (BCD)
BCD . 4
. 2 BCD - 4 4

BL51
8051 / o

block
C ) ) CIDN
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C51
8051 8051 C o
CX51
PHILIPS 80C51MX DALLAS 80C390 C °
constant expression ( )

control ( )
declaration ( )

C b b b ©
definition ( )

C b b b b b

directive ( )

escape sequence ( )

'\ )

°

expression ( )

formal parameters ( )

function ( )

function body ( )

function call ( )
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function declaration ( )

function difinition ( )

b b b b =

function prototype ( )

b o

in-circuit emulator (ICE) ( )
b b b b o ICE
CPU o

includefile ( )

keyword ( )

L51

8051 / . L51 BL51 / o

LX51
8051 / o

L1B51, LIBX51

library ¢ )
LSB
macro ¢ )

manifest constant ( )
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MCS®51
INTEL

memory model (

mnemonic (
ASCII

MONS51
8051 )

MSB

newline character (

(“\n’ ).

null character
ASCII )

null pointer Cnull

°

object ( )

object file ¢

b

OH51, OHX51

opcode (

8051

0,

)

CPU,

INTEL HEX

(N0
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operand ( )

operator ( )

( b +’ = *’ /)’ o

parameter ( )

PL/M-51

, INTEL 1980 0

pointer ( )

b b b =

pragma

preprocessor ( )

relocatable ( )

RTX51 Full
8051 ) o

RTX51 Tiny ( RTX51)
RTX51.

scalar types ( )
C b b b b °

scope ( )
( ) . ,

’ °

special function register (SFR) ( )
SFR 8051 ) 8051 o
) ) , /O o
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sourcefile ( )

stack ( )
LIFO ( ) o

static ( )

stream functions ( )

b o

string ( )
; NULL (N0™) °

structure ( )

structure member ( )

°

token ( )

two's complement ( )
) ° 1 o

type ( )
o ) int (-32768
+32767),
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type cast ( )
pVision2
) KEIL . nVision2 )
whitespace character ( )
C b b b °
wild card ( )

7 %), o
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tOlOWET weeenviecieecee e 217,338
010100 1< SRR 217,340
+INF
H e e 134 described ..o 180
HH e 135 8051 Derivatives ..o 137
#de:ﬁne ............................................. 133 8051 Hardware Stack..onnovvveeeii . 117
Helif oo, 133 8051 Memory ATCAS oo 88
#else. ................................................. 133 8051 VaATiaAntS .o 15
#Hendif......oooooiis 133 8051 -Speciﬁc Optimizations ............ 156
HEITOT ..o 133 80C320/520 or variants........ooeeeeeeiii. 53
#lf .................................................... 1 33 80C5 1 7 Routines
#ifdef ..o, 133 ACOSS LT oo 226
#ifndef ..o 133 ASINS L7 oo 226
#include ........ooooviiiieiic e 133 AANS 1T oo 226
HUNC ..o 133 AOTS1T oo 226
HPragma ......ccoeeeeeieeieneeneeee e 133 cos517 226
#undef.......coooooii 133 exp517 ........................................ 226
TS e, 19 10g10517 .................................... 226
LSTfileS ..o 19 10g517 ........................................ 226
LOBJfiles ..o 19 printf5 VT oo 226
SRCfileS...oooeiiiieieeeeeeeeeee 19 SCANTSTT oo 226
JCIXLDXPTR oo 152 SINS17 covvvvevevvvevosoososssonsosnnsonnnnnone 226
JCIXPAGEIRST ..oooovn. 152 SPINEFS 17 oo 226
JCIXPAGEISFR «.ooooooen. 152 SIS 1 7. 226
FCIKSTXPTR 152 SSCANTS 17 oo 226
B 136 SEOA517 covvvvvevevvvovsovosossssoononnnone 226
CXSL_ s 136 £AN5 17 e 226
DATE oo 136 10 Ok ) L/ S S 226
D 136 80CTST.LIB ...oovoovoeoooeooooosossonennnnnnne 208
FILE_ oo 136 80x8252 or variants ..........ccecceevereneenne 50
~ LINE e 136
~ MODEL .o 136 A
~ STDC e 136
~ TIME e 136 A5l
AL e 102,184,356 Interfacing .......ccooceevveceeiennenen. 161
_chkfloat .....cccocecvevinininennne 219,243 AS51, defined.......coceeevenienininineennn 375
_CTO] i, 207,219,246 ADS e 218,231
CCTOT e 207,219,247 ABSACCH.....coeoveiinininiiieeenn 227
_8etKeY e 222,254 Absolute Memory Access
10l e, 207,219,257 MaACTOS ..o 210
CATOT e, 207,219,258 CBYTE ..ot 210
Cdrol 207,219,275 CWORD......coiiieiiiiinieieeen 210
CIror 207,219,276 DBYTE ....ccoooiiiinineneceeee 211
NOP e 207,225,285 DWORD......ccceviinininieiennen 211

HESDIE_ v, 207,225,334 TNV S 212
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FCARRAY ..coiiiiiiiiieiecen 212
FCVAR ..ottt 213
FVAR ..o, 213
PBYTE....cooiiiiieieceee 214
PWORD .....ccooiiiiiiieieeeee 214
XBYTE ..o 215
XWORD ..o 215
Absolute Memory Locations............ 182
Absolute register addressing.............. 24
Absolute value
ADS o 231
CADS Lot 240
FaDS .o 249
1abs ..o 270
Abstract Pointers..........cccceeveecueenne 112
Access Optimizing.......cc.cceeeeeeeennene 156
Accessing Absolute Memory
Locations ........ccocoeeveeneenienieieeee 182
ACOS coieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 219,232
ACOSS17 it 232
Additional items, notational
CONVENLIONS ..uveeeeientienieeieeeeeiie e 5
Address of interrupts...........cccceeeueenne 123
ADUC ...t 150
ADuC B2 Seri€s ....ccoccvveeeeeeennnnn 51,138
Advanced Programming
Techniques.......occeeveereereereeeee 147
AlIEN .o 130
Analog Devices.................... 51,138,150
ANSI
Differences.......cccevveveenienieennen. 349
Include Files.......ccccevvevvenireenne 226
Library.....cocceeeeveenieeieeee 207
Standard C Constant................... 136
ANSI, defined........coooovvvvvveeiiiiinnnns 375
Arc
COSINE ..eoveeereeieseeesieeseee e 232
SINE c.eeeueieeieeeieee st e eree st e e 233
taN@eNnt......eevcveeerieenieenieee 235,236
AREGS ..o 24
Argument lists, variable-length... 47,225
argument, defined ...........ccocceeeenee. 375
Arithmetic Accelerator..................... 142
arithmetic types, defined.................. 375
array, defined..........ccccevenencncnnenne. 375
ASCII, defined......c.ccoceverenereennne. 375
ASIMN.uviiciieecreeeree e 219,233

ASINS 17 oo 233
ASM .ot 26
Assembly code in-line........cc.cceevennee 26
Assembly liSting..........cceeverveecrennennen. 29
Assembly source file generation......... 78
ASSEIT ettt 234
ASSERtH ....ooiiiiiiiiniiniiiciec, 227
AtAN ..o 219,235
AtAN2 ..o 219,236
atanS17 ..o 235
Atmel
89x8252 and variants.................. 139
Atmel 80x8252 or variants.................. 50
Atmel WM
dual DPTR support.........ccueneenn. 146
AtmelWM dual DPTR ..o, 54
AtOT ., 218,237
AtOFS17 oo, 237
ALOT. et 218,238
ALOL e 218,239
AUTOEXEC.BAT ....cceoiviniirieiens 17
AXS51, defined........oooovveveveneeeenn. 375
B
Basic I/O Functions.........c.cccccuveeneee. 154
batch file, defined.......cccccvvvvveeiennnnn. 375
bdata......coocoeviiiiie, 89
bdata, tips for......ccceeveveriieeieeiieeen, 372
big endian........cc.cceeeveeiiiieeniieeireennen. 367
Binary-Coded Decimal (BCD),
defined......ccccoeveeininiiieece 375
bit
As first parameter in function
call oo, 118
Bit shifting functions
CCIOl i 219
(4170 (S 219
J1 () 219
ITOT  coniieiiiienieeentee et 219
1ol o 219
CrOr 219
Bit TYPeS..eeeeeeeeeiieiieieeeeeeee e 96
Bit-addressable objects.........cccee.e.. 97
BL51, defined.........ccoooevuvveveeeeiinnnnn, 375
block, defined...........ccoovevvvvvieneennnnnn. 375
bold capital text, use of ..........ccceeeennne 5

bold type, use of .....ccooiriiiiiieiees 5
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Books
About the C Language ................. 16
BR e 28
braces, US€ Of .......oooevvvvvvviiiiieeiiiiieians 5
BROWSE ..o 28
Buffer manipulation routines
10015 10161670 URORRN 216,278
10015300101 ) G 216,279
MEMCINP. ..eeenvveeneeeerireenieenane 216,280
10015 111070 Z0NOURRRN 216,281
MEMIMOVE......ccceeeeeenrrrnnnnn... 216,282
10015 00 1]~ S 216,283
Buffer Manipulation Routines.......... 216
C
C51 command.........ccccceeveeeieneennennen. 17
C51, defined .......coovvvuveeniieiiiiiinns 375
C517 CPU ittt 48
CSICLIB ..ot 208
CS1FPC.LIB......coooiieieeeee 208
CS1FPL.LIB....coiiiiieeeeeee 208
CS1FPS.LIB ..o 208
CSTINC ..ot 17
CSIL.LIB .ot 208
CSILIB ..ottt 17
CSIS.LIB.coiieiieeeeeeeeeeeee 208
CaADS...veieiee e, 218,240
CallOC oo, 221,241
CALLOC.C ..eieveeeeeeeee e 154
Case/Switch Optimizing .................. 156
Categories of Cx51 directives............ 20
CBYTE....coiiieieeee 182,210
CD e 29
CeIlriiiiiiee 219,242
Character Classification
RoULINES....ocvveiieieeeeceeeee 217
1SalNUML...c.eeeiieieeee e 217
isalpha........ccocveiieiieie, 217
JT10311 1 o (S 217
ISAIGIE e 217
1SEraph .....ooovveiieieeeeen 217
ISIOWET v 217
101 411 SR 217
ISPUNCE..eveieiiieieeiie e 217
ISSPACE...evvrenrreereeereeereeeeeeeneeenenenes 217
JT1010] 1<) USRS 217

ISXAIGIE voeveieeiieieeieeie e 217

Character Conversion and

Classification Routines..................... 217
Character Conversion Routines........ 217
_tOIOWET .o, 217
_LOUPPLT oo 217
T0ASCIL couvveevreeireeeiree e 217
TOINE veeiiiieiie e 217
TOLOWET .o 217
110101 0] 1<) SRRSOt 217
Choices, notational conventions........... 5
CO s 31
COAC..uiiiiiiieiiee et 88
CODE ...ttt 29
Code generation options .................. 156
Code Optimization.............cceeevenneenne. 58
Common Block Subroutines ............ 155
COMPACT.c.eveeeirierieeeiieeieeeieeeire e 119
COMPACT ....covieiieieeieeieeee e 30
Compact memory model..................... 30
Compact Model..........ccooeevevverrennennne. 93
Compatibility
differences from standard C ....... 349
Differences to previous
VETSIONS ..cvvvenvienreenreeereeeveneneneeennes 353
Differences to Version 2 ............ 359
Differences to Version 3.0 ......... 358
Differences to Version 3.2 ......... 357
Differences to Version 3.4 ......... 356
Differences to Version 4 ............ 355
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FVAR ..o 182,213
fabS oo, 219,249
Far e 91
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init mempool.......c.ccecevenennnnn. 221,256 IV e 43
INIT TNY.AS5T cooiieieiieieerieenene 151
Initializing memory...........cccceeveneenne. 149 J
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INTERVAL ..o, 40 JATE oo 119
INTPROMOTE ..o, 41 LARGE ....oooiiiiiiiiiininceeee 45
INTRINS.H....oooioiiiiiieeee 227 Large memory model ............cc.c......... 45
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IrOr .o 207 CS1FPC.LIB...ovoeoeeeeeeeeen 208
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non-ANST.......coooiiiiiii 351
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HINC ..o 133
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M
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Xdata....ooovveieiieiieeeeeee, 90,94
Memory Typedata..........ccceevvuveeennee. 94
MEMSEL...evvreeiieieeeieeiiieeeeeeeeeans 216,283
MicroConverter...........ccoeeeeeuveeeennnee. 150
MicroConverter B2 Series............... 138
MicroConverter B2 Series ................. 51
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MODP2.....oooieeeeeceeeeeeeeeen 54,146
monitor51, defined............ooeunnnee... 378
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N
NaN....oooieieeenen. 244,287,302,303,332

described........cooooeeviiiieiiiiee. 180
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NULL ..ot 229
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OBJECT ...t 57
Object file generation...........cccveeeueennee 57
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OBJECTADVANCED.........cccveueenne 58
OBJECTEXTEND......cccceiiiiiinne 59
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OffSEtOf ..o 286
OHS51, defined........coooevveveeeeeiiinnnns 378
OHSS1 e 356
OHX51, defined.......ccovvvveveeeeiennnnn, 378
OJ e 57
OMPF2 ..ottt 61
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CONVENTIONS ..eevvveiieiieriienieenieeieeeeeneeane 5
ONEREGBANK ......cccoeiiiiiiieieene 60
opcode, defined ........cccoeeveviirnnne 378
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operator, defined ..........cccceevveirenne 379
OPTIMIZE ..ot 62
OPHMIZET ..ot 155
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Optimum Code
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Memory Model........ccccooveiennnen. 361
Other Sources .........ccoceevvenvennne 364
Variable Location...................... 363
Variable Size ......ccccccevevvveeeennen. 363
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CONVENTIONS ..eveveeeeeiereieriieneeeeeeeeeneeans 5
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OR .o 64
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OT e 62
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Overlaying Segments...........c.cccceuee. 166
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CX51 e 136
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PAGEWIDTH ..o 66 CULNE 136
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PBPSTACK ..o 150 S 133
PBPSTACKTOP w.ovvosoe 150 S S 133
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PAAta ..o 90 OITO e 133
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Generic.......... e 104 PUTCHAR.C oo, 154
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1€allOC ..veiviieiieciieeee e, 221,296
REALLOC.C ....oovveieiiiieerieene 154
Real-Time Function Tasks............... 131
Recursive Code, tips for................... 369
Recursive Functions............ccccuenenn. 127
TEENLIANt ....ccveviiriiirieieeieeieereeeeee 127
Reentrant Functions ............c.cceeue.. 127
REGFILE......coooeoiiieieieieeeiee, 69
Register bank .........ccccevvvevennnnne. 24,70
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S
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scalar types, defined.........c...cccuen.... 379
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C1514110] S 225,301
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SIECO-51..ooiiiiiiiniinieeeieeneeeee 357
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SINN e 219,303
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SM it 77
small.....oocooviiininiiiee 119
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Small memory model ............cccuvenenns 77
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MEMOTY ..veeveeeieereeee e 91
Special Function Registers.................. 99
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DIt 174
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