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INTRODUCTION

This application note discusses the use of the MPASM
assembler's conditional assembly to automatically switch
between program memory pages or to set the data
memory banks. These macros, along with the long call
technique (see Application Note AN581), ease the de-
velopment of software. Though the use of these macros
can simplify the program memory paging and data
memory banking with minimal software overhead. The
use of these macros without thought can causes unnec-
essary (duplicate) instructions to be used, by setting
page or bank bits unnecessarily.

The PIC16C5X family of devices has an architecture
where the program memory has up to four pages of
program memory (512 words / page) and four banks of
data memory (16 bytes / bank).  Two bits in the STATUS
register, PA1 and PA0, are used to manage the program
memory page. Two bits of the FSR register, bits 6 and 5,
manage the data memory bank. We will call the FSR<5>
bit RP0 and the FSR<6> bit RP1 (for Register Page 0
and 1). The naming of these bits RP1 and RP0 should
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not be confused with the similarly named bits in the
PIC16CXX family (PIC16C64, PIC16C71, etc.). The RP
bits for the PIC16CXX family are found in the STATUS
register, as opposed to the FSR register for the PIC16C5X
family. The use of these macros can be modified to
support the PIC16CXX family.

The program memory organization is shown in Figure 1
and the data memory organization is shown in Figure 2.
To use the macros for the data memory, the data
memory locations must be EQUated for the absolute
address, and not the relative address in the bank. The
relative address is the lower 5-bits of the data memory
address.

When the address of the data memory has the MSb
(bit 4) of the direct address is cleared, or FSR<4>
cleared (for indirect addressing), the address 0h through
0Fh is accessed. That is when accessing addresses 0h
through 0Fh, the bank selection (FSR<6:5>) bits are
ignored. This means that data memory addresses
'xxx0 xxxx'b access the data memory address 0xh
(x is 0 - Fh).
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FIGURE 1: PROGRAM MEMORY  ORGANIZATION
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FIGURE 2: DATA MEMORY MAP
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The use of MPASM’s conditional assembly, allows the
selection of  source code to be assembled based on the
address of the symbol / label. The Macros supplied are
show in Table 1. They can be grouped into three catego-
ries:

1.  Configuring of the program memory pages

2.  Configuring of the data memory banks

3.  Other

TABLE 1:  MACROS

Program Calling Paging Operands Operation

CALLM address Sets page bits, then CALLs the specified routine

GOTOM address Sets page bits, then GOTOs the specified address

PAGE_MAC address Sets the specified page bits

Data Memory Banking

ADDWF_MAC Reg, dest Sets Bank bits, then executes the ADDWF

ANDWF_MAC Reg, dest Sets Bank bits, then executes the ANDWF

BCF_MAC Reg, bit Sets Bank bits, then executes the BCF

BSF_MAC Reg, bit Sets Bank bits, then executes the BSF

BTFSC_MAC Reg, bit Sets Bank bits, then executes the BTFSC

BTFSS_MAC Reg, bit Sets Bank bits, then executes the BTFSS

CLRF_MAC Reg Sets Bank bits, then executes the CLRF

COMF_MAC Reg, dest Sets Bank bits, then executes the COMF

DECF_MAC Reg, dest Sets Bank bits, then executes the DECF

DECFSZ_MAC Reg, dest Sets Bank bits, then executes the DECFSZ

INCF_MAC Reg, dest Sets Bank bits, then executes the INCF

INCFSZ_MAC Reg, dest Sets Bank bits, then executes the INCFSZ

IORWF_MAC Reg, dest Sets Bank bits, then executes the IORWF

MOVF_MAC Reg, dest Sets Bank bits, then executes the MOVF

MOVWF_MAC Reg Sets Bank bits, then executes the MOVWF

RLF_MAC Reg, dest Sets Bank bits, then executes the RLF

RRF_MAC Reg, dest Sets Bank bits, then executes the RRF

SUBWF_MAC Reg, dest Sets Bank bits, then executes the SUBWF

SWAPF_MAC Reg, dest Sets Bank bits, then executes the SWAPF

XORWF_MAC Reg, dest Sets Bank bits, then executes the XORWF

BANK_MAC Reg Sets the specified Bank bits

Other

SAVE_W_STATUS - Saves the W and STATUS registers

RESTORE_W_STATUS - Restores the W and STATUS registers
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Written By: Mark Palmer - Sr. Application Engineer
Contributions by: Mike Morse - Sr. Field Application

Engineer (Dallas)

These macros (see Appendix A) ease the development
of programs, but care should be taken in their use so that
redundant instructions are not caused. An example of
this is if you wanted to do the operations, INCF and
BTFSS,  on data memory location CNTR (in bank 3) and
the FSR was pointing to some other bank. The use of the
macros for both operations would cause six program
memory locations to be assembled, while with some
thought only four words are needed (see Example 1).

CONCLUSION

The use of these macros simplify the program develop-
ment by managing the memory resources of the
PIC16C5X device. If the application program becomes
too large for the desired device program memory, it is
recommended to study the listing file for any unneces-
sary code due to non-optimum  usage of these macros.
The MAC_TST.ASM file, is supplied to show how these
macros work in a program.

EXAMPLE 1A:  GENERATION OF UNNECESSARY CODE

INCF_MAC CNTR, F —> BSF FSR, 5
BSF FSR, 6
INCF CNTR, F

BTFSS_MAC CNTR, 5 —> BSF FSR, 5 ; Unnecessary, already in bank
BSF FSR, 6 ; Unnecessary, already in bank
BTFSS CNTR, 5

INCF_MAC CNTR, F —> BSF FSR, 5
BSF FSR, 6
INCF CNTR, F

BTFSS CNTR, 5 —> BTFSS CNTR, 5

EXAMPLE 1B:  GENERATION OF OPTIMUM CODE
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APPENDIX A:  MACRO FILE

   nolist
;*************************************************************************
; This file contains MACROs to ease in the use of the Program Memory
; paging and the Data Memory bank switching for the PIC16C5x devices
;
;    File Name:   AUTO_PG.MAC
;    REVISION:    5-20-94
;*************************************************************************
;
PAGE1_OR_3   EQU       0x0200         ; Program Memory in page 1 or page 3
PAGE2_OR_3   EQU       0x0400         ; Program Memory in page 2 or page 3
;
BANK1_OR_3   EQU       0x020          ; Data Memory in Bank 1 or Bank 3
BANK2_OR_3   EQU       0x040          ; Data Memory in Bank 2 or Bank 3
;
;******************************************************************************
;**                             CALLM     program_address
;** Configures the PA1 and PA0 bits as required, ensures that the CALLed
;** “routine” is in the first 256 locations of the program memory page.
;** If the “routine” is in the second 256 locations of the program memory page,
;** an User Defined ERROR Message is placed in the LISTING file. MPASM
;** presently only places this message in the listing file (i.e. no indication
;** is shown when MPASM completes execution in the ERROR / WARNING listed.
;**
;******************************************************************************
;
CALLM          macro       routine
;
     if ( ( routine & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     STATUS, PA0       ; Set PA0 for Program Memory Page
     else
               BCF     STATUS, PA0       ; Clear PA0 for Program Memory Page
     endif
;
     if ( ( routine & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     STATUS, PA1       ; Set PA1 for Program Memory Page
     else
               BCF     STATUS, PA1       ; Clear PA1 for Program Memory Page
     endif
;
     if ( ( routine & 0x0100 ) == 0x0100 )
       MESSG “Error - User Defined: CALLed routine in 2nd 256 locations of the

program memory page”
     endif
;
               CALL    routine
               endm
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;
;******************************************************************************
;**                             GOTOM     program_address
;** Configures the PA1 and PA0 bits as required, and GOTOs the specified
;** locations of the program memory page.
;**
;******************************************************************************
;
GOTOM          macro       routine
;
     if ( ( routine & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     STATUS, PA0       ; Set PA0 for Program Memory Page
     else
               BCF     STATUS, PA0       ; Clear PA0 for Program Memory Page
     endif
;
     if ( ( routine & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     STATUS, PA1       ; Set PA1 for Program Memory Page
     else
               BCF     STATUS, PA1       ; Clear PA1 for Program Memory Page
     endif
;
               GOTO    routine
               endm
;
;******************************************************************************
;**                   ADDWF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “ADDWF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
ADDWF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               ADDWF    address, d
               endm
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;
;******************************************************************************
;**                   ANDWF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “ANDWF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
ANDWF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               ANDWF    address, d
               endm
;
;******************************************************************************
;**                   BCF_MAC     data_address, bit
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “BCF data_address, bit” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
BCF_MAC        macro       address, b
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               BCF     address, b
               endm
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;
;******************************************************************************
;**                   BSF_MAC     data_address, bit
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “BSF data_address, bit” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
BSF_MAC        macro       address, b
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               BSF     address, b
               endm
;
;******************************************************************************
;**                   BTFSC_MAC     data_address, bit
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “BTFSC data_address, bit” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
BTFSC_MAC      macro       address, b
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               BTFSC     address, b
               endm

2-35
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;
;******************************************************************************
;**                   BTFSS_MAC     data_address, bit
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “BTFSS data_address, bit” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
BTFSS_MAC      macro       address, b
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               BTFSS    address, b
               endm
;
;******************************************************************************
;**                   CLRF_MAC     data_address
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “CLRF data_address” instruction. The data_address
;** must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
CLRF_MAC       macro       address
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               CLRF    address
               endm

2-36
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;
;******************************************************************************
;**                   COMF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “COMF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
COMF_MAC       macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               COMF    address, d
               endm
;
;******************************************************************************
;**                   DECF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “DECF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
DECF_MAC       macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               DECF    address, d
               endm
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;
;******************************************************************************
;**                   DECFSZ_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “DECFSZ data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
DECFSZ_MAC     macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               DECFSZ  address, d
               endm
;
;******************************************************************************
;**                   INCF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “INCF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
INCF_MAC       macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               INCF    address, d
               endm
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;
;******************************************************************************
;**                   INCFSZ_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “INCFSZ data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
INCFSZ_MAC     macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               INCFSZ  address, d
               endm
;
;******************************************************************************
;**                   IORWF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “IORWF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
IORWF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               IORWF    address, d
               endm

2-39
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;
;******************************************************************************
;**                   MOVF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “MOVF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
MOVF_MAC       macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               MOVF    address, d
               endm
;
;******************************************************************************
;**                   MOVWF_MAC     data_address
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “BSF data_address” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
MOVWF_MAC      macro       address
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               MOVWF    address
               endm
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;
;******************************************************************************
;**                   RLF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “RLF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
RLF_MAC        macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               RLF     address, d
               endm
;
;******************************************************************************
;**                   RRF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “RRF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
RRF_MAC        macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               RRF     address, d
               endm
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;
;******************************************************************************
;**                   SUBWF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “SUBWF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
SUBWF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               SUBWF   address, d
               endm
;
;******************************************************************************
;**                   SWAPF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “SWAPF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
SWAPF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               SWAPF   address, d
               endm
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;
;******************************************************************************
;**                   XORWF_MAC     data_address, destination
;** Configures the FSR<6:5> bits as required for the Data Memory addressing
;** and then executes the “XORWF data_address, destination” instruction. The
;** data_address must be the absolute address and NOT the relative address in
;** the data memory page.
;**
;******************************************************************************
;
XORWF_MAC      macro       address, d
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               XORWF   address, d
               endm
;
;******************************************************************************
;**                   PAGE_MAC     program_address
;** Configures the PA1 and PA0 bits as required
;**
;******************************************************************************
;
PAGE_MAC          macro       routine
;
     if ( ( routine & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     STATUS, PA0       ; Set PA0 for Program Memory Page
     else
               BCF     STATUS, PA0       ; Clear PA0 for Program Memory Page
     endif
;
     if ( ( routine & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     STATUS, PA1       ; Set PA1 for Program Memory Page
     else
               BCF     STATUS, PA1       ; Clear PA1 for Program Memory Page
     endif
;
               endm
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;
;******************************************************************************
;**                   BANK_MAC     program_address
;** Configures the FSR<6:5> bits as required for the Data Memory addressing.
;** The data_address must be the absolute address and NOT the relative address
;** in the data memory page.
;**
;******************************************************************************
;
BANK_MAC      macro       address
;
     if ( ( address & PAGE1_OR_3 ) == PAGE1_OR_3 )
               BSF     FSR, RP0          ; Set RP0 for Data Memory Page
     else
               BCF     FSR, RP0          ; Clear RP0 for Data Memory Page
     endif
;
     if ( ( address & PAGE2_OR_3 ) == PAGE2_OR_3 )
               BSF     FSR, RP1          ; Set RP1 for Data Memory Page
     else
               BCF     FSR, RP1          ; Clear RP1 for Data Memory Page
     endif
               endm
;
;******************************************************************************
;**                   SAVE_W_AND_STATUS
;** Saves the contects of the W register and the STATUS register to two
;** temporary RAM locations W_TEMP and STATUS_TEMP. These temporary RAM
;** locations should be in the NON-Banked part of Data Memory (8h to Fh).
;** This Macro generates a User Defined Warning (seen only in listing file)
;** if the Data RAM location is in Banked RAM.
;**
;******************************************************************************
;
SAVE_W_AND_STATUS      macro
;
               MOVWF   W_TEMP
               SWAPF   W_TEMP, F
               SWAPF   STATUS, W
               MOVWF   STATUS_TEMP
     if ( ( W_TEMP & 0x0F0 ) != 0x00 )
       MESSG “Warning - User Defined: W_TEMP register is defined to be in BANKed

memory”
     endif
;
     if ( ( STATUS_TEMP & 0x0F0 ) != 0x00 )
       MESSG “Warning - User Defined: STATUS_TEMP register is defined to be in BANKed

memory”
     endif
               endm
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;
;******************************************************************************
;**                   RESTORE_W_AND_STATUS
;** Saves the contects of the W register and the STATUS register to two
;** temporary RAM locations W_TEMP and STATUS_TEMP. These temporary RAM
;** locations should be in the NON-Banked part of Data Memory (8h to Fh).
;** This Macro generates a User Defined Warning (seen only in listing file)
;** if the Data RAM location is in Banked RAM.
;**
;******************************************************************************
;
RESTORE_W_AND_STATUS      macro
;
               SWAPF   STATUS_TEMP, W
               MOVWF   STATUS
               SWAPF   W_TEMP, W
     if ( ( W_TEMP & 0x0F0 ) != 0x00 )
       MESSG “Warning - User Defined: W_TEMP register is defined to be in BANKed

memory”
     endif
;
     if ( ( STATUS_TEMP & 0x0F0 ) != 0x00 )
       MESSG “Warning - User Defined: STATUS_TEMP register is defined to be in BANKed

memory”
     endif
               endm
;

     list
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NOTES:
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