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The M68040 floating-point software package (M68040FPSP) provides MC68040 users full c~q~~li~ with
the MC68881/MC68882. An optimized subset of the MC6888X instruction set is execute@~R&@ MC68040
on-chip floating-point unit (FPU). The remaining floating-point instructions are emulat~~~, sotiare by the
FPSP. There are two versions of the FPSP: one for applications compiled for t~&t?~~88881/MC68882
(FPSP kernel version) and the other for applications compiled for the MC68040 (F~~~J~ray v,ersion).
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Using the FPSP kernel version, system integrators can install the packagq,.,as~ad of an MC68040-based
operating system. The FPSP kernel version is used to execute preexisti#~@ object code written for the
MC68882 as part of the operating system. User applications need not @~J6bmpiled or modified in any way
once the FPSP kernel version is installed. ,,Fkb“t~> ,.,.~:.:.l.,.i,:t..,~,>
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The MC68040 compiler writer and system integrator use thW~PS?library version, which provides less
overhead than the FPSP kernel version. Overhead is rq#D~d~+because the appropriate floating-point
routine is called directly, rather than taking an unimple~~,@ instruction TRAP. “The library is M-68000
application binary interface (ABI) as well as IEEE exce**eporting compliant; it is not UNIX@ exception-

UNIX@ is a registered trademark of AT&T Bell bboratories.
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INTRODUCTION.,.

System designers integrate the FPSP into the system so that the user code runs unchanged and remains
totally transparent to the end User. The FPSP can be installed into any operating system. It provides kernel ●
routines to support unimplemented instructions and unsupported data types of the MC68040. Un-
implemented instructions for end-user applications compiled for the MC68881/MC68882 are contained in a
library for improved performance.
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The FPSP satisfies the AN S1/lEEE standard 754 for binary floating-point arithmetic. The ,,:~$$?$~e
$J,$<,.,,.,’~,’$:.

performance of the transcendental function subroutines is equivalent to that of t~~$~~#~Hz
MC68881/MC68882. The error bound is equivalent to that of the MC68881/MC68882, \,,\>\.,.!$,..*4,’,.,,>.4?...:t~,,........
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The FPSP ~n be installed into any operating system. The MC68040 FPU must be i~~$mented as described
.,

in Reference 2. Table 1 lists the floating-point functions implemented as instruc$id~;$~the MC68040.,,\\s>..?\\:,\,,k..‘~Q.. ..’;:‘\:\\&.!,,*:,;!~~...if?~)yl..,:,..~....+.
. ‘., .,

Table 1. Instructions Provided by $ti&8040~.><,..>,,.?~.
.*, ~,.

Name Description N a m&? )$q.~+ Description
$1,,*

FM OVE Move to FPU
FM m: M’”l&

Move Multiple Registers

FSMOVE Single-Precision Move
~@.tiQ~E

Double-Precision Move

FCM P Compare ,x, ~$#& Absolute Value
a.

FSABS Single-Precision Absolute Value:.J ‘FDA BS Double-Precision Absolute Value
..,

FTST Test
,.+?,,$i..\*h,!>:\ FNEG Negate ●. .

Single-Precision Neg@t&~w*~#
:.’;,

FSNEG FDNEG Double-Precision Negate,,...
:i~~“ .,?.’ .$.,

FADD Add
.*;,,,.::..,,,.,:>

.$t\:\*..>‘,~,i+.,~,:i FSUB Subtract

FDIV Divide
“ ‘3}.,,?:::$,:,.,t*.

\ ..\~$,,:’\.~.:~~, FMUL Multiply

FBCC Branch Cp~~fdally FSCC Set According to Condition
s

FDBcc Test ti)=~c and Branch FT RA P.CC Trap Conditionally

FSA DD Sj,p~~~~~cision Add FSSUB Single-Precision Subtract
.?

FSMUL ; $ .$* ‘:Sln~W Precision Multiply FSDIV Single-Precision Divide
..L:,>:.,.... ,

FDA DD > ‘i;, ‘$F6uble-Precision Add FDSUB Double-Precision Subtract
.,,,i.‘ -~*!:’::hl?i\*

FDM UL ${%~:i+ Double-Precision Multiply FDDIV Double-Precision Divide

FS~+<<: ‘ Square Root FSSQRT Single-Precision Square Root
,p$&T Double-Precision Square Root FNOP No Operation
M ...

;&~LDl V Single-Precision Divide FSGLM UL Single-Precision Multiply

“FSAVE Save Internal State FRESTORE Restore Internal State
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Tables 2 and 3 list the arithmetic and transcendental instructions that are implemented in the FPSP for the
MC68040. New instructions have been added to the MC68881/MC68882 base instructions.

Table 2. FPSP Arithmetic Instructions

Name Description Name Description

FA DD* Add FSUB* Subtract ,,,?.vk?i’

FSADD* t Single-Precision Add FSSUB* t Single-Precision Subtra~$$t~s+$

FDA DD* t Double-Precision Add
p,.~:,,~,!.,;l~

FDSUB* t Double-Precision Sg#tF~~J$

FMUL*
~:}.:,;+i?

Multiply FDIV* Divide ,,. ,$~~:{,.+tr{~,.*,,<*+,,,
,~,, J,?

FSMUL* t Single-Precision Multiply FSDIV* t Single-Precisi@n ‘&$tide

FDMUL* t Double-Precision Multiply FDDIV* t Double-~~a~$h Divide

FI NT Integer Part FI NTRZ lnteg#$&~-e(Trunc ated)
.~:~y..~.>,,:~;,k,,\ ~

FA BS* Absolute Value FNEG* ~eg&Q:,
,.~,+.,;~

FGETEXP Get Exponent FGETMAN ,,,.:heMantissa
,~,,

FTST* Test Operand
*FCM P* ,++‘$>.,“

s:,,..: ~
$Compare

FREM IEEE Remainder FSCA,~E’*+~{. Scale Exponent
....,

FMOVE* Move FP data register F~,~:~~~* Single-Precision Move

FDMOVE* Double-Precision Move $&&* Square Root

FSSQRT* Single-Precision Square Root “: #~WOT OX 2 to the x Power

FM OD Modulo Remainder ,,s:,$ ‘“,,.$% FDSQRT* Double-Precision Square Root

FDMOD
!*.. “*$],

Double-Precision *\ “:;.?.,, ‘ FS M OD Sin le-Precision
Modulo Remainde~ ‘%~~w {Mo UIORemainder

*The MC68040 provides these funct~$&(~~@alldata formats except single, double, and extended denormalized
data types and extended unnorm%~ ‘data types. The FPSP provides the functions for the special data tv~es.

t Additional functions not provid~&~@e MC68881/MC68882.
.’*.{\, X*:.!

!/\t ,,~ ?<:

~“’’’~~%~le 3. FPSP Transcendental Instructions

Name ‘5’~;;:: Description Neme Description
.,,.. .,,

FCOS !~~~:>” Cosine FSIN Sine

Arc Cosine FASIN Arc Sine

Hyperbolic Cosine FSINH Hyperbolic Sine

I FT ENT OX I 10 to the x Power II FT WOTOX 2 to the x Power

*Additional function not provided by the MC68881/MC68882,
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DATA FORMATS AND DATA TYPES

All data types and data formats not suppoded by the MC68040 FPU are supported by the FPSP.

Table 4. Support for Data Types and Data Formats

Data Formats

Data Types
SGL DBL EXT Decimal Byte Word

Normalized t t t * t t,$$.’;; $$$tf”t

Zero t t t * t

Infinity t t t * ~,?

NaN t t t *

Denormalized * + * *

Unnormalized *

= Suppotied by FPSP .....,), .$ :$:
t= Suppotied by the MC68040 FPU

~,,,.,. ~..$!~>l,<~,>
>..,,‘*+.\+\?.

*= Supported by FPSPafter being convetied to .@en8@dprecision by the MC68040 FPU,,.!~$>,~i,r.,

EXCEPTIONS

The FPSP provides system designers with ks~~ple path to port existing MC68882 exceptions handlers to

4

I UNFL I Underflow I “
DZ Divide by Zero

INEX1 /lNH2 Inexact Result 1/2

M68040FPSP TECHNICAL DATA MOTOROLA



ORDERING INFORMATION

The FPSP is written in M68000 assembly code and comes with an installation guide. Tape contains both
Motorola syntax and UNIX ‘[as” syntax. Media is tape cartridge (M68040FPSPT) or 9 track (M68040FPSPP)
and is written in CPIO or TAR format.
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Mot~~la’’~erves the right to make changes without further notice to any products herein to improve reliatifity, function or design. Motorola does not assume

any ~w %rising out of the apptics~on or use of any product or circuit descfibed herein; neither does it convey any license under its patent rights nor the rights
of oth~a. Motorola products are not designed, intended, or authorized for use as components in systems intended for sur@csl implant into tha body, or other
apptitifions intended to support or sustain ~ie, or for any other apphcstion in which the failure of the Motorola product could create a situation where personal
injury or death may occur. Should Buyer purchase or use Motorola products for any such unintended or unauthorized application, Buyer shall indemnify and
hold Motorola and its officers, employees, subsidiaries, affifiatea, anddislributore harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising OUIof, directly or indirectly; any claim of personal injury or death “associated with such unintended or unauthorized use, even if such claim
alleges that Motorola was negligent regarding the design or manufacture of tha part. Motorola and the @ are registered trademarks of Motorola, Inc. Motorola,
Inc. is an Equal Oppotiunity/Affirmative Action Employer.
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