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INTRODUCTION

The PIC16C5X has a stack which is only 2 deep, and,
as a result, only two nested calls can be made (i.e., only
one call within a call routine). If more than two levels of
subroutine nesting is required, this application note can
be used to implement a stack manager to handle the
flow of the calls.

Note: Since the amount of RAM on the
PIC16C5X is limited, it would be prudent to
determine the maximum number of nested
calls which have to be made in a program
and define the stack length appropriately.

IMPLEMENTATION

This application note implements a 5-deep stack, so
5 nested calls can be made without overflowing the
stack. NCALL is defined as a MACRO which will be
used instead of the mnemonic CALL, when a
subroutine call is made. The NCALL routine, “pushes”
the return PC value on the “stack” and then executes
the called subroutine. At the end of the subroutine,
instead of using the RETLW k instruction, a GOTO
RETURNS executed, where RETURNS a routine which
“pops” the return PC value from the “stack” and
resumes the normal flow of the program.

Note: Since Software Stack Management utilizes
the FSR register, and indirect addressing,
the user should restore the "original" val-
ues to the FSR register if it is used else-

where in the program.

The routines, as described in this application note, will
work only if the called routine is within the first
256 words for each program. If the user desires to
branch over to the other low 256-byte program pages,
as in the PIC16C57, then the status byte should be
saved along with the PC.
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required).

Please check the Microchip BBS for the latest version of the source code. Microchip’s Worldwide Web Address:

Bulletin Board Support: MCHIPBBS using CompuServe® (CompuServe membership not

APPENDIX A:

MPASM 01.40 Released

LOC OBJECT CODE
VALUE

SOFTWARE STACK MANAGEMENT SAMPLE PROGRAM
SM.AASM 1-16-1997 13:03:22  PAGE 1

LINE SOURCE TEXT

00001 LIST P =16C54,n=66
00002 ;
00003 ;
00004 ; sm.asm:
00005 ; Routine, demonstrating how to implement a stack
00006 ; manager capable of handling more than 2
00007 ; subsequent subroutine calls.
00008 ; Note: Since this is a demo, NOP has been used
00009 ; where normally the body of the subroutine would
00010 ; reside.
00011 ;
00012 ; Program: SM.ASM
00013 ; Revision Date:
00014 ; 1-13-97  Compatibility with MPASMWIN 1.40
00015 ;
00016 ;
00017 ;
00018 ;
00000002 00019 PC EQU 2
00000004 00020 FSR EQU 4
00021 ;
00000001 00022 F EQU 1
00023 ;
0008 00024 ORG 8
0008 00025 STACK RES 5 ;define stack size =5
00026 ;
01FF 00027 ORG O01FF
01FF 0AO7 00028 GOTO START
00029 ;
0000 00030 ORG O0
00031 ;
0000 0CO08 00032 INIT MOVLW STACK ;load “stack” as indirect pointer
0001 0024 00033 MOVWF FSR ; /
0002 0A07 00034 GOTO START ; /
00035 ;
00036 ;
00037 ;define NCALL as a MACRO used instead of the
00038 ;mnemonic CALL.
00039 ;
00040 NCALL MACRO LABEL
00041 MOVF PCW ;save PC on “stack”
00042 MOVWF 0 ; /
00043 INCF FSR, F ;Inc. “stack” pointer.
00044 GOTO LABEL ;jump to routine
00045 ENDM
00046 ;
00047 ;return from subroutine NCALL
00048 ;
0003 00E4 00049 RTN DECF FSR, F ;point to last “stack” location
0004 0C03 00050 MOVLW 3 ;add 3 and output value from FSR
0005 01CO 00051 ADDWF 0OW ; /
0006 0022 00052 MOVWF PC ;load in PC as next executable
00053 ;instruction
00054 ;
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00055 ;

00056 ;

00057 PAGE

00058 ;
0007 0000 00059 START NOP

00060 NCALL TOM
0008 0202 M MOVF PC,W ;save PC on “stack”
0009 0020 M MOVWF 0 /
000A 02A4 M INCF FSR, F ;Inc. “stack” pointer.
000B 0AOF M GOTO TOM ;jump to routine
000C 0000 00061 NOP ;body of main routine
000D 0000 00062 NOP /
00OE 0003 00063 SLEEP

00064 ;
000F 0000 00065 TOM NOP

00066 NCALL DICK
0010 0202 M MOVF PCW ;save PC on “stack”
0011 0020 M MOVWF 0 /
0012 02A4 M INCF FSR, F ;Inc. “stack” pointer.
0013 0A16 M GOTO DICK ;jump to routine
0014 0000 00067 NOP ;body of routine TOM
0015 OA03 00068 GOTO RTN

00069 ;
0016 0000 00070 DICK NOP

00071 NCALL HARRY
0017 0202 M MOVF PCW ;save PC on “stack”
0018 0020 M MOVWF 0 /
0019 02A4 M INCF FSR, F ;Inc. “stack” pointer.
001A OA1D M GOTO HARRY ;jump to routine
001B 0000 00072 NOP ;body of routine DICK
001C 0A03 00073 GOTO RTN

00074 ;
001D 0000 00075 HARRY NOP ;body of routine HARRY
001E 0000 00076 NOP ; /
001F OA03 00077 GOTO RTN

00078 ;

00079 ;

00080 END

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

0000 : XXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXX

01CO:

X

All other memory blocks unused.

Program Memory Words Used: 33
Program Memory Words Free: 479

Errors @ 0
Warnings : O reported, 0O suppressed
Messages : O reported, O suppressed
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Note the following details of the code protection feature on PICmicro® MCUs.

The PICmicro family meets the specifications contained in the Microchip Data Sheet.

Microchip believes that its family of PICmicro microcontrollers is one of the most secure products of its kind on the market today,
when used in the intended manner and under normal conditions.

There are dishonest and possibly illegal methods used to breach the code protection feature. All of these methods, to our knowl-
edge, require using the PICmicro microcontroller in a manner outside the operating specifications contained in the data sheet.
The person doing so may be engaged in theft of intellectual property.

Microchip is willing to work with the customer who is concerned about the integrity of their code.

Neither Microchip nor any other semiconductor manufacturer can guarantee the security of their code. Code protection does not
mean that we are guaranteeing the product as “unbreakable”.

Code protection is constantly evolving. We at Microchip are committed to continuously improving the code protection features of

our product.

If you have any further questions about this matter, please contact the local sales office nearest to you.

Information contained in this publication regarding device
applications and the like is intended through suggestion only
and may be superseded by updates. It is your responsibility to
ensure that your application meets with your specifications.
No representation or warranty is given and no liability is
assumed by Microchip Technology Incorporated with respect
to the accuracy or use of such information, or infringement of
patents or other intellectual property rights arising from such
use or otherwise. Use of Microchip’s products as critical com-
ponents in life support systems is not authorized except with
express written approval by Microchip. No licenses are con-
veyed, implicitly or otherwise, under any intellectual property
rights.

DNV Certification, Inc. DNV MSC

ANSI+-RAB

ams
*

7

DINW

>
~
~
=
m
o
-
m
o

1SO 9001 / QS-9000
REGISTERED FIRM

The Netherlands
Accredited by the RvA

Trademarks
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KEELOQ, microlD, MPLAB, PIC, PICmicro, PICMASTER,
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Solutions Company are registered trademarks of Microchip Tech-
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All other trademarks mentioned herein are property of their
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U.S.A., All Rights Reserved.
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Microchip received QS-9000 quality system
certification for its worldwide headquarters,
design and wafer fabrication facilities in
Chandler and Tempe, Arizonain July 1999. The
Company'’s quality system processes and
procedures are QS-9000 compliant for its
PICmicro® 8-bit MCUs, KEELOQ® code hopping
devices, Serial EEPROMs and microperipheral
products. In addition, Microchip’s quality
system for the design and manufacture of
development systems is ISO 9001 certified.
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