MICROCONTROLADORES PIC   --  ENSAMBLADOR BÁSICO
1.1


GENERACIÓN DE CÓDIGO ENSAMBLADOR

El programa MPASM permite:

· Generar código máquina absoluto que puede cargarse directamente en el microcontrolador

· Generar módulos de código máquina que pueden ser enlazados posteriormente con el programa MPLINK para crear un programa completo

GENERACIÓN DE CÓDIGO MÁQUINA ABSOLUTO
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GENERACIÓN DE CÓDIGO MÁQUINA A PARTIR 

DE MÓDULOS Y BIBLIOTECAS
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CREACIÓN DE UNA BIBLIOTECA A PARTIR DE VARIOS MÓDULOS OBJETO
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OPCIONES BÁSICAS DEL PROGRAMA MPASM

· Comando básico:
MPASM [/<Option>[ /<Option>...]] [<filename>]

· Ejemplo:


MPASM /e /l miprog.asm


· Se crea el fichero:   miprog.hex    , que contiene el código máquina. También se crean otros ficheros.

OPCIONES BÁSICAS:

? 
ayuda sobre opciones de MPASM

h 
ayuda sobre opciones de MPASM

/a<hex-format>
formato de fichero hex (por defecto: INHX8M)

c
distingue entre mayúsculas y minúsculas: c + activa, c - desactiva  (activada por defecto) 

e
genera fichero con errores de ensamblado: e + activa, e - desactiva (activada por defecto)

l
genera fichero list: l + activa, l - desactiva (activada por defecto)

x
genera fichero de referencias cruzadas: x + activa, x - desactiva (desactivada por defecto)

FICHEROS DE ENTRADA Y SALIDA DEL PROGRAMA MPASM

Extension
Purpose

.ASM

.LST

.ERR

.HEX

.HXL/

.HXH

.COD 
.O 
Default source file extension input to MPASM:

<source_name>.ASM

Default output extension for listing files generated by MPASM:

<source_name>.LST

Output extension from MPASM for error files:

<source_name>.ERR

Output extension from MPASM for hex files (see Appendix A),

<source_name>.HEX

Output extensions from MPASM for separate low byte and high byte hex files:

<source_name>.HXL, <source_name>.HXH

Output extension for the symbol and debug file. This file may be output from MPASM or MPLINK:

<source_name>.COD

Output extension from MPASM for object files:

<source_name>.O

FORMATO BÁSICO DE UN PROGRAMA EN ENSAMBLADOR

Elementos básicos:   ETIQUETAS, NEMÓNICOS, OPERANDOS Y COMENTARIOS

Formato básico de una línea: [etiqueta] [Nemónico] [ Operandos] [; Comentario] 
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;Sample MPASM Source Code. For illustration only.

;

list

p=16c54

Dest 

equ 

H’0B’

org 

H’01FF’

goto 

Start

org 

H’0000’

Start 

movlw 

H’0A’

movwf 

Dest

bcf 

Dest, 3

goto

end

Start


DIRECTIVAS BÁSICAS

_ _CONFIG – Set Processor Configuration Bits

_ _config <expr> OR _ _config <addr>, <expr>

Sets the processor’s configuration bits to the value described by <expr>. Before this directive is used, the processor must be declared through the command line, the LIST directive, or the PROCESSOR directive.

list p=17c42,f=INHX32

_ _config H’FFFF’ ;Default configuration bits

CONSTANT – Declare Symbol Constant

constant <label>=<expr> [...,<label>=<expr>]
Creates symbols for use in MPASM expressions. 

variable RecLength=64 ; Set Default

constant BufLength=512 ; Init BufLength

constant MaxMem=RecLength+BufLength ;CalcMaxMem

DB – Declare Data of One Byte

[<label>] db <expr>[,<expr>,...,<expr>]

Reserve program memory words with packed 8-bit values.

db ’t’, 0x0f, ’e’, 0x0f, ’s’, 0x0f, ’t’, ’\n’

#DEFINE – Define a Text Substitution Label

#define <name> [<string>]

This directive defines a text substitution string. Wherever <name> is encountered in the assembly code, <string> will be substituted.

#define length 20

#define control 0x19,7

#define position(X,Y,Z) (Y-(2 * Z +X))
END – End Program Block

end

ENDM – End a Macro Definition

endm

make_table 
macro arg1, arg2

dw arg1, 0 ; null terminate table name

res arg2 ; reserve storage

endm

EQU – Define an Assembler Constant

<label> equ <expr>

The value of <expr> is assigned to <label>.

four equ 4 ; assigned the numeric value of 4 to label four

EXTERN – Declare an Externally Defined Label

extern <label> [, <label>...]

For use when generating an object file. Declares symbol names that may be used in the current module but are defined as global in a different module.

extern Function

...

call Function
GLOBAL – Export a Label

global <label> [, <label>...]

For use when generating an object file. Declares symbol names that are defined in the current module and should be available to other modules.

Var1 
res 1

Var2 
res 1

global Var1, Var2

INCLUDE – Include Additional Source File

include <<include_file>>

include "<include_file>"

The specified file is read in as source code. The effect is the same as if the entire text of the included file were inserted into the file at the location of the include statement.

include "c:\sys\sysdefs.inc" ; system defs

include <regs.h> ; register defs

MACRO – Declare Macro Definition

<label> macro [<arg>, ..., <arg>]

A macro is a sequence of instructions that can be inserted in the assembly source code by using a single macro call. The macro must first be defined, then it can be referred to in subsequent source code.

Read 
macro device, buffer, count

movlw device

movwf ram_20

movlw buffer ; buffer address

movwf ram_21

movlw count ; byte count

call sys_21 ; read file call

endm

ORG – Set Program Origin

[<label>] org <expr>

Set the program origin for subsequent code at the address defined in <expr>. If <label> is specified, it will be given the value of the <expr>. If no ORG is specified, code generation will begin at address zero.

int_1 org 0x20 

; Vector 20 code goes here

int_2 org int_1+0x10

; Vector 30 code goes here

RADIX – Specify Default Radix

radix <default_radix>
Sets the default radix for data expressions. The default radix is hex. Valid radix values are: hex, dec, or oct.

radix dec

SET – Define an Assembler Variable

<label> set <expr>
<label> is assigned the value of the valid MPASM expression specified by <expr>. The SET directive is functionally equivalent to the EQU directive except that SET values may be subsequently altered by other SET directives.

area set 0

width set 0x12

length set 0x14

area set length * width

length set length + 1
TITLE – Specify Program Title

title "<title_text>"
<title_text> is a printable ASCII string enclosed in double quotes. It must be 60 characters or less. This directive establishes the text to be used in the top line of each page in the listing file.

title "operational code, rev 5.0"
#UNDEFINE – Delete a Substitution Label

#undefine <label>
<label> is an identifier previously defined with the #DEFINE directive. It must be a valid MPASM label. The symbol named is removed from the symbol table.

#define length 20

:

:

#undefine length
VARIABLE – Declare Symbol Variable

variable <label>[=<expr>][,<label>[=<expr>]...]
Creates symbols for use in MPASM expressions. Variables and constants may be used interchangeably in expressions.

variable 
RecLength=64 



; Set Default RecLength

constant 
BufLength=512 



; Init BufLength

. 





; RecLength may

. 





; be reset later

. 





; in RecLength=128

. 





;

constant 
MaxMem=RecLength+BufLength 

;CalcMaxMem
FORMATO DEL FICHERO DE SALIDA .LIST

· Este fichero contiene información variada sobre el proceso de ensamblado:

MPASM 01.99.21 Intermediate MANUAL.ASM 5-30-1997 15:31:05 PAGE 1

LOC OBJECT CODE LINE SOURCE TEXT

VALUE


00001 ;


00002 ; Sample MPASM Source Code. For illustration only.


00003 ;


00004 
list p=16c54

0000000B 
00005 Dest 
equ H’0B’


00006

01FF 
00007 
org H’01FF’

01FF 0A00 
00008 
goto Start


00009

0000 
00010 
org H’0000’


0011


0000 0C0A 
0012 Start 
movlw H’0A’

0001 002B 
0013 
movwf Dest

0002 0A00 
0014 
goto Start


0015


0016 end

MPASM 01.99.21 Intermediate MANUAL.ASM 5-30-1997 15:31:05 PAGE 2

SYMBOL TABLE

LABEL 
VALUE

Dest 
0000000B

Start 
00000000

__16C54 
00000001

MEMORY USAGE MAP ('X' = Used, '-' = Unused)

0000 : XXX------------- ---------------- ---------------- ----------------

01C0 : ---------------- ---------------- ---------------- ---------------X

All other memory blocks unused.

Program Memory Words Used: 4

Program Memory Words Free: 508

Errors : 
0

Warnings : 
0 reported, 0 suppressed

Messages : 
 reported, 0 suppressed
FORMATO DE FICHERO .HEX

· Este fichero contiene el código máquina apto para cargar en la memoria del MCU

Intel Hex Format (.HEX) (INHX8M)

This format produces one 8-bit hex file with a low byte, high byte combination. Since each address can only contain 8 bits in this format, all addresses are doubled. This file format is useful for transferring PICmicro series code to PRO MATE II, PICSTART and third party PICmicro programmers.

Each data record begins with a 9 character prefix and ends with a 2-character checksum. Each record has the following format:

:BBAAAATTHHHH....HHHCC

where:

BB – 
is a two digit hexadecimal byte count representing the number of data bytes that will appear on the line.

AAAA – 
is a four digit hexadecimal address representing the starting address of the data record.

TT – 
is a two digit record type record type that will always be ‘00’ except for the end-of-file record, which will be ‘01’.

HH – 
is a two digit hexadecimal data byte, presented in low-byte/high-byte combinations.

CC – 
is a two digit hexadecimal checksum that is the two’s complement of the sum of all preceding bytes in the record.

EJEMPLO:


[image: image5.wmf]<file_name>.HEX

:1000000000000000000000000000000000000000F0

:0400100000000000EC

:100032000000280040006800A800E800C80028016D

:100042006801A9018901EA01280208026A02BF02C5

:10005200E002E80228036803BF03E803C8030804B8

:1000620008040804030443050306E807E807FF0839

:06007200FF08FF08190A57

:00000001FF


FICHERO  "INCLUDE"   P16CXX.INC

LIST

; P16CXX.INC  Standard Header File, Version 2.05    Microchip Technology, Inc.

NOLIST

; This header file defines configurations, registers, and other useful bits of

; information for the 16CXX microcontrollers.  These names are taken to match 

; the data sheets as closely as possible.  The microcontrollers included

; in this file are:

;       16C61

;       16C62

;       16C620

;       16C621

;       16C622

;       16C63

;       16C64

;       16C65

;       16C71

;       16C73

;       16C74

;       16C84

; There is one group of defines that is valid for all microcontrollers.  

; Each microcontroller in this family also has its own section of special 

; defines.  Note that the processor must be selected before this file is 

; included.  The processor may be selected the following ways:

;       1. Command line switch:

;               C:\ MPASM MYFILE.ASM /P16C71

;       2. LIST directive in the source file

;               LIST   P=16C71

;       3. Processor Type entry in the MPASM full-screen interface

;==========================================================================

;       Generic Definitions

;==========================================================================

   W                           
EQU     
H'0000'

   F                            
EQU     
H'0001'

;----- Register Files------------------------------------------------------

   INDF                         
EQU     
H'0000'

   TMR0                         
EQU     
H'0001'

   PCL                          
EQU     
H'0002'

   STATUS                   
EQU     
H'0003'

   FSR                          
EQU     
H'0004'

   PORTA                     
EQU     
H'0005'

   PORTB                      
EQU     
H'0006'

   PCLATH                   
EQU     
H'000A'

   INTCON                   
EQU     
H'000B'

   OPTION_REG           
EQU     
H'0081'

   TRISA                        
EQU     
H'0085'

   TRISB                        
EQU     
H'0086'

;----- INTCON Bits (except ADC/Periph) ------------------------------------

   GIE                          
EQU     
H'0007'

   T0IE                        
EQU     
H'0005'

   INTE                         
EQU     
H'0004'

   RBIE                         
EQU     
H'0003'

   T0IF                        
EQU     
H'0002'

   INTF                         
EQU     
H'0001'

   RBIF                         
EQU     
H'0000'

;----- OPTION Bits --------------------------------------------------------

   NOT_RBPU                     
EQU     
H'0007'

   INTEDG                      
EQU     
H'0006'

   T0CS                         
EQU     
H'0005'

   T0SE                         
EQU     
H'0004'

   PSA                          
EQU     
H'0003'

   PS2                          
EQU     
H'0002'

   PS1                          
EQU     
H'0001'

   PS0                          
EQU     
H'0000'

;----- STATUS Bits --------------------------------------------------------

   IRP                          
EQU     
H'0007'

   RP1                          
EQU     
H'0006'

   RP0                          
EQU     
H'0005'

   NOT_TO                       
EQU     
H'0004'

   NOT_PD                       
EQU    
H'0003'

   Z                            
EQU     
H'0002'

   DC                           
EQU     
H'0001'

   C                            
EQU     
H'0000'

;==========================================================================

;

;       Processor-dependent Definitions

;

;==========================================================================

 IFDEF __16C61

   __MAXRAM H'0AF'

   __BADRAM H'07'-H'09', H'030'-H'07F', H'087'-H'089' 

   #define __CONFIG_0

 ENDIF

 IFDEF __16C62

      PORTC                     
EQU     
H'0007'

      PIR1                      
EQU     
H'000C'

      TMR1L                     
EQU     
H'000E'

      TMR1H                     
EQU     
H'000F'

      T1CON                     
EQU     
H'0010'

      TMR2                      
EQU     
H'0011'

      T2CON                     
EQU     
H'0012'

      SSPBUF                    
EQU     
H'0013'

      SSPCON                    
EQU     
H'0014'

      CCPR1L                    
EQU     
H'0015'

      CCPR1H                    
EQU     
H'0016'

      CCP1CON                   
EQU     
H'0017'

      TRISC                    
EQU     
H'0087'

      PIE1                      
EQU     
H'008C'

      PCON                      
EQU     
H'008E'

      PR2                       
EQU     
H'0092'

      SSPADD                    
EQU     
H'0093'

      SSPSTAT                   
EQU     
H'0094'

   __MAXRAM H'0BF'

   __BADRAM H'08'-H'09',H'0D',H'018'-H'01F',H'08D',H'08F'-H'091',H'095'-H'09F'

   #define __CONFIG_2

 ENDIF                     ……….. ASÍ SUCESIVAMENTE PARA EL RESTO DE MICROS …….

EJEMPLO DE PROGRAMA EN ENSAMBLADOR

; Programa de para obtener el maximo de una lista de numeros

; (20) --> Tamanio de la lista

; (21) --> Dato 1

; (22) --> dato 2, etc.

; Nota: al hacer una resta (SUBWF) el bit C de estatus

; equivale al bit de BORROW, por lo que el bit de CARRY se

; obtiene a partir de su complementario:

; F - W --> F 

; F>=W si Carry==1 (Borrow==0, bit 0 de STATUS)

; F<W  si Carry==0 (Borrow==1, bit 0 de STATUS)

; La lista no llegara nunca a la direccion (30)

; Escrito por ----- Fecha: ------- 

; (Las tildes estan omitidas de manera intencionada)

; compilar con: 

mpasm max.asm

; cargar en mpsim: 
lo max.hex

;

               
LIST P=16C65


INCLUDE P16CXX.INC
;Inclusion de fichero de etiquetas

TAM
EQU 0X20

;Tamanio lista

INI
EQU 0X21

;dir. inicio lista

CONT
EQU 0X30

;contador

MAXT
EQU 0X31

;maximo temporal de cada iteracion

                
ORG 0X00

                
GOTO INICIO

                
ORG 0X05

INICIO          
MOVF TAM,0

; carga tamanio en W


BTFSC STATUS,2

; si tamanio=0 FIN


GOTO FIN


MOVWF CONT

; inicializa contador


MOVLW INI


; 


MOVWF FSR

; inicializa puntero a lista de datos


MOVF INDF,0

; carga dato en W


MOVWF MAXT

; guarda dato en maximo temporal


DECF CONT,1

; decrementa contador


BTFSC STATUS, 2

; si contador==0 fin


GOTO FIN

SIGUE
INCF FSR

; siguiente dato


MOVF INDF,0
; carga nuevo dato en W


SUBWF MAXT,0
; MAXT-W --> W


BTFSC STATUS,0
; comprueba bit de carry (C)


GOTO MAS

; BORROW=0 (CARRY=1), el mayor estaba en MAXT


MOVF INDF,0
; BORROW=1 (CARRY=0), el mayor estaba en INDF


MOVWF MAXT
; almacena nuevo maximo 

MAS
DECFSZ CONT,1
; decrementa contador y compara con 0


GOTO SIGUE
; contador<>0 --> sigue

FIN
MOVF MAXT,0
; Se acabo: guarda maximo en W


END







[image: image6.wmf]Universidad de Oviedo
Tecnología Electrónica[image: image7.wmf]


[image: image6.wmf][image: image7.wmf]_1019893500

_1019896060

_1019893178

_1019665278

