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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

TI warrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent TI deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily performed, except those mandated by government requirements.

Certain application using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (“Critical Applications”).

TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of TI
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer's applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright © 1997, Texas Instruments Incorporated
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Designing Macros for the TMS320C5x

Abstract

The TMS320 Assembler includes a powerful macro capability. It
provides an effective way to generate a macro function that appears
to be a normal instruction, including support of all the normal
addressing modes. An example illustrating a lower-limit macro is
used to demonstrate the capability. The lower-limit macro has the
characteristics typical of many of the native 'C5x instructions.
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Design Problem

What are the tricks to creating a macro that supports all the normal
addressing modes for its parameter fields?

How can | be sure that I'm using the correct instruction
(CRGT/CRLT) when | want to apply a lower/upper limit to a
variable?

Solution

The TMS320 Assembler includes a powerful macro capability. It
provides an effective way to generate a macro function that appears
to be a normal instruction, including support of all the normal
addressing modes. An example illustrating a lower-limit macro is
used to demonstrate the capability. The lower-limit macro has the
characteristics typical of many of the native 'C5x instructions.

Example 1. Code Listing, llimit.asm

llimit .macro limit,shift,nextar
.nolist

i FILE INFORMATION I

;/ (C) Copyright 1993 Texas Instruments. All rights reserved. //

;[ Use of copyright notice is precautionary and does imply  //

i publication. /

) I

;[ File : llimit.asm

i

;/ Comments : Perform a lower limit test. The result will be

i in both the accumulator and the accumulator
buffer on exit.

The accumulator buffer must contain the value to
be tested upon entry. A total of three

parameters may be passed to llimit. These
parameters must satisfy the syntax for the
lacc/lacl instructions. The limit parameter may
be an immediate value or an address in data
memory containing the value. If the limit
parameter is provided as a direct address or as
an indirect address, the data page pointer or the
ARP, respectively, must be properly set on entry.
In any case, the limit will be loaded into the
accumulator and accumulator buffer compared.
The greater of the two values, either the original
or the lower limit, will be loaded into both the
accumulator and the accumulator buffer.
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;/Usage : direct: [label] LLIMIT dma [,shift]

i indirect: [label] LLIMIT {ind} [,shift [,next ARP]]
i long immed: [label] LLIMIT #lk [,shift]

i short immed: [label] LLIMIT #k

i

;/ History : 12/16/93 - created - Jay Reimer

; //\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\I\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\/\
; create macro substitution symbols and assign them components of
; the limit parameter passed to the macro
var tmpl,tmp2,len,shft,nxt
;. copy the first character of limit to tmp1
.asg :limit(1):,tmpl
; get the length of the limit string
.asg $symlen(limit),len
;  copy the remaining characters of limit to tmp2
.asg :limit(2,len):,tmp2
; if nextar is a non-zero length string
If ($symlen(nextar))
;  copy nextar to nxt with a leading comma
.asg “,:nextar:”,nxt
.endif
;  if shift is a non-zero length string
If ($symlen(shift))
;  copy it to shift with a leading comma
.asg “,:shift:”,shft
;  otherwise, if nxt is a non-zero length string
.elseif ($symlen(nxt))
; add aleading “,0" to nxt
.asg “,0:nxt:”,nxt
.endif
; generate the appropriate load accumulator instruction
; (lacc]lacl) followed by the compare instruction (crgt)
; use direct addressing if limit is a symbol
Af ($isname(limit))
Jdist
lacc :limit::shft:
.nolist
; use indirect addressing if the first character of limit is “*”
.elseif ($symecmp(tmpl,"*")==0)
Jdist
lacc :limit::shft::nxt:
.nolist
; use immediate addressing if the first character of limit is “#”
;  if the value is 0-255 use short immediate addressing
.elseif (($symcmp(tmpl,"#")==0)&((tmp2&0ffh)==tmp2))

list
lacl :limit:
.nolist

;  otherwise, use long immediate addressing
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.elseif ($symecmp(tmpl,"#")==0)

ist
lacc
.nolist
.else
ist
.emsg
.mexit
.endif
list
crgt
.endm

limit::shft:

“ERROR - invalid macro parameter to Illimit.”



