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% =—%. A Cxbl %% B %%

C ) o

" Cx51 o
OBJ o

|
o

uVision2 IDE Cx51. pMision2 IDE ,
“Getting Started with pVision2 and C51” .

pVision2 IDE Cx51 ) o
Cx51 ) o
PATH \C51\BIN C51 CX51 o
TMP °
C51INC \C51\INC Cx51 c
C51LIB \C51\LIB Cx51 c
WINSOWS NT, WINDOWS2000 WINDOWS XP, Control Panel —

System — Advanced — Environment Variables .
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

C51 CXb1 ) C51 CXbl1. )
C ) . Cx51

C51 sourcefile [directives...]

CX51 sourcefile [directives...]

C51 @commandfile
CX51 @commandfile

sourcefile o
directives o 20 “ 7,
commandfile o Cx51 ,
WINDOWS , commandfiles
C51, SAMPLE.C, DEBUG, CODE
PREPRINT.

C51 SAMPLE.C DEBUG CODE PREPRINT

Cx51
C51 COMPILER V6.10

C51 COMPILATION COMPLETE. OWARNING (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

u (*.0BD o
OBJ o

u (*.LST) )
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t #pragma

) DEFINE ; o
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uVision2

Cx51
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AREGS/NOAREGS
AREGS
uVision2 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, RY
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
pVision2 C ASM/ENDASM

n PROJECT - o

" Optionsfor... - o

u Generate Assembler SRC file

u Assemble SRC file

» MVision2 (.SRC),
OBJ (.OBJ).
ENDASM o

ASM ENDASM , #pragma

o
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#pragma asm / #pragma endasm

C :

stmt level source

1 extern void test ();

2

3 main () {

4 1 test ();

5 1

6 1 #pragma asm

7 1 JMP $ ; endless loop
8 1 #pragma endasm

9 1

; ASM.SRC generated from: ASM.C

NAME ASM

?PR?main?ASM SEGMENT CODE

EXTRN CODE (test)

EXTRN CODE (?C_STARTUP)

PUBLIC main

; extern void test ();

i

; main () {
RSEG ?PR?main?ASM
USING 0

main:

; SOURCE LINE # 3

; test ();

; SOURCE LINE # 4

LCALL test

; #pragma asm
JMP CR
; #pragma endasm

endless loop

; SOURCE LINE # 9
RET ; END OF main

END
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BROWSE

uVision2

BR

Options — Output — Browse Information

BROWSE, o (
)’ b b o
pVision2 o View — Source Browser
puVision2 o pnVision2 P s HVision2
C51 SAMPLE.C BROWSE

#pragma browse
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CODE

uVision2

CD

Options — Listing — C Compiler Listing — Assembly Code

CODE o
o b
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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CP
SMALL
uVision2 :  Options— Target — Memory Model
COMPACT o
COMPACT )
8051 o 256
( Do ) @RO/R1.
) 8051 o
) ( )
IDATA o

SAMLL, LARGE, ROM

C51 SAMPLE.C COMPACT

#pragma compact
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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
uVision2 :  Options— Output — Debug Information
DEBUG OBJ o » OBJ
. pVision2 INTEL
OBJECTEXTEND
OBJECTEXTEND
C51 SAMPLE.C DEBUG

#pragma db
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DEFINE

DF

C b o

»  DEFINE o
uVision2 : Options —-Cx51 — Define o
DEFINE , #if, #Hifdef
#fndef o o
DEFINE o C C
#define.

C51 SAMPLE.C DEFINE  (check,NoExtRam)

C51 MY PROG.C DF (X1=*1+5" jofunc="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)
uVision2 :  Options- Cx51 —Bitsto round for float compare

FLOATFUZZY

C51 MYFILE.C FLOATFUZZY (2)

#pragma FF(0)
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INCDIR

uVision2 :  Options- Cx51 — Include Paths
INCDIR Cx51 o 50
) o #include
“filename.h”, Cx51 )
o #include <filename.h>, INCDIR
o , C51INC o

C51 SAMPLE.CINDIR (C: \KEIL\C51\MYINC;C:\CHIP-DIR)
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INTERVAL
INTERVAL (8>
uVision2 :  Options- Cx51 — Misc controls:enter the directive.
INTERVAL o SIECO-51
) 3 o ,

(interval xn)+offset+3,

interval INTERVAL ( 8)s
n o
offset INTVECTOR ( 0.

INTVECTOR/NOINTVECTOR

C51 SAMPLE.CINTERVAL (3)

#pragma interval (3)
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INTPROMOTE/NOINTPROMOTE

IP/NOIP

INTPROMOTE
uVision2 :  Options- Cx51 — Enable ANSI integer promotion rules.
INTPROMOTE ANS| o ,
MICROSOFT C BORLAND C Cx51 .

8051 8 ) INTPROMOTE

°

NOINTPROMOTE o Cx51
ANS| 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 NOINTPROMOTE

I B

Code generated with INTPROMOTE ‘

; FUNCTION main (BEGIN) ; FUNCTION main (BEGIN)

; SOURCE LINE # 6 ; SOURCE LINE # 6
0000 AF00 MOV R7,c 0000 AF00 MOV R7,c
0002 EF MOV A,R7 0002 EF MOV A,R7
0003 33 RLC A 0003 33 RLC A
0004 95EO0 SUBB A,ACC 0004 95E0 SUBB A,ACC
0006 FE MOV R6,A 0006 FE MOV R6,A
0007 EF MOV A,R7 0007 EF MOV A,R7
0008 F4 CPL A 0008 F4 CPL A
0009 4E ORL A,R6 0009 4E ORL A,R6
000A 7002 JNZ ?2C0001 000A 7002 JNZ ?2C0001
000C F500 MOV c,A 000C F500 MOV c,A
000E ?C0001: 000E ?C0001:

; SOURCE LINE # 7 ; SOURCE LINE # 7
000E E500 MOV A,c 000E E500 MOV A,c
0010 B4FFO03 CJNE A, #O0FFH, 2C0002 0010 B4FF03 CJINE A, #0FFH, 2C0002
0013 750001 MOV c,#01H 0013 750001 MOV c,#01H
0016 ?C0002: 0016

; SOURCE LINE # 8 ; SOURCE LINE # 8
0016 AF00 MOV R7,c 0016 E500 MOV A,c
0018 EF MOV A,R7 0018 2405 ADD A, #05H
0019 33 RLC A 001A FF MOV R7,A
001A 95E0 SUBB A,ACC 001B 33 RLC A
001C FE MOV R6,A 001C 95E0 SUBB A,ACC
001D EF MOV A,R7 001E F500 MOV i,A
001E 2405 ADD A, #05H 0020 8FO00 MOV i+01H,R7
0020 F500 MOV i+01H,A
0022 E4 CLR A
0023 3E ADDC A,R6
0024 F500 MOV i,A

; SOURCE LINE # 9 ; SOURCE LINE # 9
0026 E500 MOV A,c2 0022 E500 MOV A,c2
0028 2404 ADD A, #04H 0024 2404 ADD A, #04H
002A FF MOV R7,A 0026 FF MOV R7,A
002B E4 CLR A 0027 E500 MOV A,cl
002C 33 RLC A 0029 C3 CLR C
002D FE MOV R6,A 002A 9F SUBB A,R7
002E C3 CLR C 002B 5003 JNC ?2C0004
002F E500 MOV A,cl 002D E4 CLR A
0031 9F SUBB A,R7 002E F500 MOV cl,A
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 cl,A

; SOURCE LINE # 10 ; SOURCE LINE # 10
003E ?2C0004: 0030 2C0004:
003E 22 RET 0030 22 RET

; FUNCTION main (END) ; FUNCTION main (END)
CODE SIZE = 63 Bytes CODE SIZE = 49 Bytes
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INTVECTOR/NOINTVECTOR

IVINOIV

INTVECTOR (0)
uVision2 :  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 ( o .

INTERVAL
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C51 SAMPLE.CINTVECTOR (0x8000)

#pragma iv(0x8000)

C51 SAMPLE.C NOINTVECTOR

#pragma noiv
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LARGE

64K bytes.

b

LA
SMALL
uVision2 :  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

uVision2 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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MOD517,NOMOD517

uVision2

NOMOD517

80C517 o

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

MOD517 Cx51

strepy,  stremp.

)
MOD517

o b

INFINEON C517
) o

: memcpy, memmove, memcmp,

517 . ( 209 “

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 MOD517

#pragma MOD517 (NOAU)

#pragma MOD517 (NODPS)

#pragma MOD517 (NODP8,NOAU)

C51 SAMPLE.C NOMOD517

#pragma NOMOD517
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MODA2/NOMODAZ2

NOMODA?2
uVision2 :  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 NOMODA?2

#pragma nomoda2
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MODAB2/NOMODAB2

NOMODAB2
uVision2 :  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 MODAB2

#pragma modab2

C51 SAMPLE.C NOMODAB?2

#pragma nomodab?2
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MODDA2/NOMODDA2

uVision2

NOMODDA?2

Options - Target — Use On-Chip Arithmetic Accelerator

MODDAZ2
DS80C400 DS5240

Cx51

NOMODDAZ2

" MODDA

" NOMODDA

MODS517

C51 SAMPL390.C MODDA

#pragma modda

C51 SAMPL390.C NOMODDA

#pragma nomodda

DALLAS DS80C390,
( ) o

o
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uVision2

NOMODDP2

Options - Target — Use multiple DPTR registers

MODDP2 Cx51 DALLAS 80C320, C520,
C530, Cb50, (
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

uVision2

NOM ODP2
Options - Target — Use multiple DPTR registers
MODP2 Cx51 PHILIPS ATMELWM
8051 DPTR ( ) o
: memcpy, memmove,
memcmp, strcpy,  stremp.
NOMODP2 DPTR .
MOD517, MODA2, MODAB2, MODDP2
C51 SAMPLE.C MODP2
#pragma modp2

C51 SAMPLE.C NOMODP2

#pragma nomodp2
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NOAM
AUTOMAKE o
uVision2 : uVision2. o
NOAMAKE Cx51 AUTOMAKE PROJECT
NOAMAKE OBJ 8051
C51 SAMPLE.C NOAMAKE

#pragma NOAM
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NOEXTEND

uVision2 : 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 (sampl el.obyj)

C51 SAMPLE.C NOOBJECT

#pragma nooj

o

» OBJ
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OBJECTADVANCE

OA
uVision2 :  Options— C51 — Code Optimization — Linker Code Packing
OBJECTADVANCED OBJ
o OPTIMIZE ,
, OBJECTADVANCED LX51 /

0-7 AIJMP/ACALL
AJMP ACALL , AIMP ACALL
LIMP LCALL c
8
9 c
10 : )
11 : o

OPTIMIZE, OMF2

C51 SAMPLE.C OBJECTADVANCED DEBUG
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OBJECTEXTEND
OE
uVision2 :  Options— Output — Debug Information
OBJECTEXTEND 0oBJ
OBJ OBJ OMF-51
o OBJ o
, OBJECTEXTEND.
DEBUG, OMF2

C51 SAMPLE.C OBJECTEXTEND DEBUG

#pragma oe db
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ONEREGBANK

OB
uVision2 : 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
C51 INTEL OMF51 . OMF2
Cx51 o

uVision2

OMF2

Project — Select Device— Use LX51 instead of BL51

OMF2 OMF2 )
INTEL OMF51 o
Cx51 OMF2
= : VARBANKING far o
=  XDATA ROM: const xdata XDATA
ROM.
= RAM : STRING xdata
. : 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
OPTIMIZE (SPEED)
OPTIMIZE (8, SPEED)
pVision2 :  Options— C51 — Code Optimization

OPTIMIZE

» OPTIMIZE (SIZE)
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OPTIMIZE 9

o
[e0]
=]
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ORDER

uVision2

OR

Options— C51 — Keep Variablesin Order

ORDER Cx51
- ORDER C
Cx51 o
C51 SAMPLE.C ORDER

#pragma OR

HASH

o
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PAGELENGTH

PL
) 65535,
PAGELENGTH (60)
uVision2 :  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)
uVision2 :  Options— Listing — Page Width

PAGEWIDTH

PAGELENGTH
C51 SAMPLE.C PAGEWIDTH (79)

#pragma pw(79)
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PREPRINT

uVision2

PP

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)

uVision2 :  Options— Listing — Select Folder for List Files
) LST.
PRINT , o
NOPRINT .

C51 SAMPLE.CPRINT (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 (samplereg)

#pragma REGFIL E(sample.reg)
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REGISTERBANK

RB

REGISTERBANK (0)
uVision2 : Options — C51 — Misc controls
REGISTERBANK

o

. using

REGISTERBANK

b

REGISTERBANK

o

using » REGISTERBANK

REGISTERBANK

C51 SAMPLE.C REGISTERBANK (1)

#pragma rb(3)
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REGPARMS/NOREGPARMS

REGPARMS
uVision2 : Options — C51 — Misc controls REGPARMS

REGPARMS

NOREGPARMS
C51 2 1

REGPARMS NOREGPARMS

NOREGPARMS
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#pragma NOREGPARM S
externint old_func(int,char);

#pragma REGPARM S
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

/* Parm passing-old method */

/* Parm passing-new method */
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RET PSTK, REG_XSTK

RP, RX
uVision2 : Options — C51 — Misc controls RET_PSTK,RET_XSTK
RET _PSTK RET_XSTK pdata xdata
o , 8051 o
POP )

RET_PSTK COMPACT .
RET_XSTK LARGE .

RET _xSTK .

0 151 “STARTUPA51 ” .
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1 #pragma RET_XSTK

2 extern void func2(void);
3

4 void func(void) {

5 1 func2();

6 1 }

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
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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.CROM (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

#pragma save

#pragma noregparms

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

#pragma restore

) testl test2
. SAVE RESTORE o
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SMALL

SM
SMALL
uVision2 :  Options— Target — Memory Model
SMALL )
8051 o - SMALL
) 8051 .
) ( )
IDATA
SMALL o ,

COMPACT, LARGE, ROM

C51 SAMPLE.C SMALL

#pragma small
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SRC

uVision2 : pnVision2

u PROJECT -

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

ASM, ENDASM

C51 SAMPLE.C SRC

C51 SAMPLE.C SRC (SML.A5D)
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STRING

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

STRING o s
o : “helloworld”

void main(void) {
printf(* hello world\n™);

STRING o )

xdata far ; code banking.
8051 PHILIPS 80C51MX .

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

L e e = T = S == S S R U Ot

119
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USERCLASS

UCL
(mspace = user_classname.)

mspace ,

mspace

CODE .

CONST CODE (CONST )

XCONST CONST XDATA (XDATA O .

XDATA XDATA (XDATA O .

HDATA FAR (HDATA O .

HCONST CONST FAR (HCONST ) .

User_classname o o
pVision2 : Options— C51 — Misc controls USERCLASS .
USERCLASS o )
Cx51 o LX51 /
HDATA_FLASH, o USERCLASS
OMF2 LX51 / o

C51UCL.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
(L SFR o
C51
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 o

\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)
uVision2 :  Options—C51 —Warnings

WARNINGLEVEL o “7

»»”

°

C51 SAMPLE.CWL (D)

#pragma WARNINGLEVEL (0)
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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 X CROM /[ Enable const xdata ROM

/*

* The following text will bein a ROM that
* s addressed in the XDATA space.

*/

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

void main(void)  {
printf(text);
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ks - Al s
FEE. ET VA

Cx51 ANSI ) 8051
| |
| |
| |
| |
| |
| |
= SFR
| |
| |

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 o 17 “

°

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
OxFF> 20H 16 0
8 b o b
256 0
: data, idata, bdata.
data 128 o
idata 256 ; )
bdata 16 (20H 2FH) .
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8051 XRAM,
SFR ; o
64K ; )
o I/10 ° o |
Cx51
xdata 64K
pdata QD) 256

“COMPACT 7 pdata o

: Xdata pdata.
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FAR
FAR 8051 . Cx51 3
o Cx51 , far const far, RAM
ROM o
PHILIPS 51MX 8Mb code xdata . Cx51
80C51M X far const far o
DALLAS 390 CONTIGIOUS 24 DPTR MOV X
MOVC code xdata o far const far
xdata code o
8051 far const far , XBANKING.A51.
SFR xdata o
xdata banking 8051 . 154
“XBANKING.A51” .
C51 OMF2 LX51 / far far const o
(SFR)
8051 128 SFR . SFR ) ) )

) ) ) ) o 101 “SFR” .
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b b

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

» SMALL
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COMPACT

COMPACT , , , . (
pdata ) 256 o
) RO Rl (@RO, @R1) o
SMALL , , . , COMPACT LARGE
COMPACT , Cx51 @R0 @R1
- RO R1 , o COMPACT
256 ) ( ) 8051 PORT2 o
, PORT?2 o
o PDATA o

151 “STARTUPA51” P2 COMPACT o

LARGE

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

o ’ o

SMALL COMPACT o

Cx51 8051 , 8051 o
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signed  unsigned ; o

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

data char *x: char *data x:
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SMALL, COMPACT LARGE o 94
Cx51 C . Cx51 C
8051 o .

- 0000000000@0@0@@]

bit t 1 01

signed char 8 1 -128 +127

usnigned char 8 1 0 125

enum 8/16 1 2 -128 +127 -32768
+32767

signed short 16 2 -32768 +32767

usnigned short 16 2 0 65535

signed int 16 2 -32768 +32767

unsigned int 16 2 0 65535

signed long 32 4 -2147483648
+2147483647

unsigned long 32 4 0 4294967295

float 32 4 +1.175494E-38
+3.402823E+38

shit + 1 01

sfr + 8 1 0 255

sfr16 + 16 2 0 65535

t 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
128 o
bit o )
) data idata o
bit bit
u (#pragma disable)
. Cx51
. (=]
bit * ptr;
u bit

bit ware[5];

16 )

bit 8051

(using n)
bit

[* invalid */

* invalid */
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. 8051
. Cx51 bdata .

; bdata .
int bdataibase; [* Bit-addressableint */
char bdata bary[4]; [* Bit-addressable array */

ibase bary . ; 0

shit bdata .
shit mybit0 = ibase™0; [* bit o of ibase */
shit mybit15 = ibase15; /* bit 15 of ibase */
shit Ary07 = bary[0]"7; [* bit 7 of bary[Q] */
shit Ary37 = bary[3]"7; [* bit 7 of bary[3] */

; ibase  bary o A

char  unsigned char 0 7, int, unsigned int, short, unsigned short

0 15, long unsignedlong 0 31.

, shit .
extern bit myhit0; /* bit 0 of ibase */
extern bit myhit15; /* bit 15 of ibase */
extern bit Ary07,; [* bit 7 of bary[0] */
extern bit Ary37, [* bit 7 of bary[3] */
shit ; bdata .

o 101 “SFR” .
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ibase bary

Ary37 =0, [* clear bit 7 in bary[3] */
bary[3] =‘d; /* Byte addressing */
ibase = -1, /* word addressing */
myhitl5 = 1; /* set bit 15 in ibase */
bdata data ) bdata
o 16 o
shit , shit o
union Ift
{
float mf;
long ml;
1
bdata struct bad
{
char ml;
union Ift u;
Hep;
shit tcpf31 = tep.u.mi~31; /* bit 31 of float */

shit tcpm10 = tcp.mI~0;

shit tcpm17 = tcp.mIN7;

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

0 0.  shit 8.
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(SFR)
8051 (SFR) .
SFR , , , ) . SFR 0x80
OxFF, ; ; o Intel 8-Bit Embedded Controllers
8051 .
8051 , SFR . Cx51 SFR . ,
SFR o
Cx51 8051 .
SFR. 228 “8051 7,
Cx51 sfr, sfrl6, 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 = OxAQ; [* port-2,address 0AOh */
sfr P3 = 0xBO; [* port-3,address 0BOh */
PO, P1, P2, P3 SFR . sfr C o
sfr o
(=) . (
o ) 8051 SFR 0x80 OxFF. PHILIPS 80C51MX

SFR ) 0x180 Ox1FF.
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sfri6
8051 SFR 16 o , 8052
OxCC 0OxCD / 2 . Cx51 sfr16
2 SFR 16 SFR.
16 o sfr16 o
sfr16 T2 = OxCC; /* Timer 2:T2L Occh,T2H OCDh */
sfr16 RCAP2 = OxCA; /* RCAP2L 0Cah,RCAP2H OCBh */
, T2 RCAP2 16 SFR.
sfr16 sfr o sfr16 o
(=) 0 0
SFR 0
shit
8051 ) SFR . Cx51 shit
) SFR 0
shit EA = OxAF;
EA OXAF SFR . 8051,
SR o 8 SR . SFR
0 8. , 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) sbit . SFR
8 . N .

0o 7 .
sfr PSW = 0xDO;
sfr |[E = OXAS8;
shit OV = PSW"2;
shit CY = PSWAT,;
shit EA = |ET,

int_constant®int_constant

shit o 8

shit OV = 0xD0"2;
shit CY = OxDO7;
shit EA = OxA8"7;

int_constant
shit .

shit OV = 0xD2;
shit CY = 0xD7;
shit EA = OxXAF;

shit

“

bdata o 99

2”
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C _at_ ) o

type [memory_space] variable nhame _at constant;

memory_space . ; .
9 4 “ » .
type .
variable name o
constant .
_at_ . Cx51
_at_ XDATA P volatile
C .
1 .

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
o , 8051 , Cx51
C .
char *s; [* string ptr */
int * numptr; [* int ptr */
long * state; [* Texas*/
. 8051 . Cx51

stmt level source
1 char *c_ptr; [* char ptr */
2 int *i_ptr; [* int ptr */
3 long *|_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 */



Keil Software — Cx51 — 108
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, |_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,

data,

idata

°
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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 datato xdataint */
long code * idata powtab;  /* ptr in idatato code long */

8051 o
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stmt

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)



Keill Software — Cx51 — 111

Cxb1 0

, Cx51
. printf, sprintf, gets

extern int printf(void *format,...);
extern int myfunc(void code * p,int xdata * pg);
int xdata* px;

char code *fmt = *value = %d | %64XH\n";

void debuf_print(void) {
printf(fmt,* px,* px); /* fmt is converted */
myfunc(fmt,px); /* no conversions */
}
printf fmt 2 code )
3 . printf

o , #include o
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(generic *) (code *,

xdata*, idata*, data*, pdata*)

°

generic* code* (2 ) &

generic* xdata* (2 ) &

generic* data* . .

generic* idata* . .

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

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

data* generic* idata */data* 1 unsigned int

idata* generic* idata/data, 0X00,

pdata* generic* pdata, OXFE. pdata * 1
unsigned int .
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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 pc+01H.#LOW main
i ( int data *) idata char
o i data , data idata, o
| pi = (char idata*)&i;
| 0000 750000 R MOV pi,#LOW |
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 .
| pc = (char idata *)0x1234;

0000 750012 R MOV pc,#012H
0003 750034 R MOV pc+01H,#034H
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OXFFOO0 ) , int,

) o : ((int(code
*)(void)) OxFFQ0). )

i = ((int (code *)(void)) OxFFOO0)();

0000 12FF00 LCALL OFFOOH
0003 8E0O 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 CLRA
0004 93 MOVC A,@A+DPTR

0005 F500 R MOV CA

OxFO idata char , char ,
Co

¢ +=*((char idata*) OxFO);

0000 78F0 MOV DPTR,#0FOH
0002 E6 MOV A,@RO
00032500 R ADD A,C
0005F500 R MOV CA
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OxE8 pdata char ; char
) Co

¢ +=*((char pdata*) OXES);

0000 78E8 MOV RO,#0ESH
0002 E2 MOVX A,@RO
00032500 R ADD A,C

0005 F500 R MOV CA

0x2100 code int , int

io

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

0000 902100 MOV DPTR,#02100H

0003 E4 CLRA

0004 93 MOVC A,@A+DPTR

0005 FE R MOV R6,A

0006 7401 MOV A #01H

0008 93 MOVC A,@A+DPTR

0009 8E00 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 8EOO 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 8E00 R MOV px,R6
0009 F500 R MOV px+01H,A
) 1. xdata
( char) , 2 o 1
( xdata  0x4002) , xdata char .

px = ((char xdata* xdata*) 0x4000)[1];
0000 904002 MOV DPTR,#04002H
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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Cx51 C o

ALIEN (PL/M5D)

o Cx51 o

[return_type]funcname([args]) [{ smallljcompact|large} ]

[reentrant][interrupt n][using n]

return_type . ; int.
funcname .

args o

small, compact large o

reentrant °

interrupt o

using o
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8051

8051

, Cx51

. Cx51

OxFF

Cx51

8051

, Cx51
120

113

8051

64

data

s

idata

256
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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 o RO R7

using .

void rb_function(void) using 3

{

using 0 3 . . 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
(o]

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. )

Ll REGISTERBANK o

, Cx51 RO—R7. o
AREGS NOAREGS o

) NOAREGS o

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

L] SFR B

. 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
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u o VOID ( ) e
) o int ,
. (=]
) RETI 8051 o
n 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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) o , Cx51
. . reentrant
int calc(char 1,int b) reentrant {
int x;
x = tabl[i];
return (X * b);
}
) (  reentrant ) .
) ( )
= SMALL idata o
= COMPACT pdata .

= | ARGE xdata o
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(  small, compact, large ) o 121 “
reentrant .
B bit . bit .
[ | alien o
[ | alien PL/M-51 o
u ) using interrupt,
(small, compact, large) -
[ | 8051 PUSH POP
8051 .
[ | o )
[ | .
) small large » SMALL LARGE
SMALL, LARGE)
) ) 8051
) 8051 .

STARTUP.A51
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SMALL 2C_IBP(L ) (idata) |
256 .
COMPACT 2C_PBP(1L ) (pdata) ,
256 .
LARGE 2C_XBP2 ) (xdata) |
64K .
. 8051 , .
SMALL , 8051 ,
Cx51 STARTUPA51 ( LIB )

o 151 “STARTUPA51” .
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ALIEN (PL/M-51 )
C PL/M-51 ) alien .
extern alien char plm_func(int,char);
char ¢_func(void) {
inti;
char c;
for(i=0;i<100;i++) {
¢ = plm_func(i,c); /* call PL/M func */
}
return( c);
}
PL/M-51 C o ) alien C

alien char c¢_func(char a,int b) {

return( a*b);

PL/M-51

char, int, unsigned int.
alien

PL/M-51 32

PL/M-51 )

: bit, char, unsigned
, long, float, )
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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 .

void void
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