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'tlidðòtln¡t";"
.l .

Function number = $01

.This call does nothing.
'l ;-' .. 

j

lMStartUp
l' ...'.: :

This call does nothing.

lMShutDown Function number = $0S

Thié cäu ððäs notning.

lMVersion

lnput
Output

lnput
output

Word
Word

Word
Word

Function number = $04

Space for Result
Result .

This call retums the version number tor the lhteger Math tool set.

Funstion number - $0S

lMResq¡is cailed when a system reset occurs. lt does nothing.

lMReset

lMActive Function number = $06

Space for Result
Result

This call returns a non-zero resurt indicating that the toor set is active.
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MATH ROUTINES

These routines come from ihe Macintosh and are used throuOhg,ut lhrgtcol box.
Several types of numbers are supported -

Multiply

lnteger
Long lnteger
Fixed
Frac

lnput
lnput
lnput
Output

The common single word signed'lnt.gät
The common double word signed intã er
A two word signed value with-16 bits Oi fraçtion
A two word signed value with 30 bits of fractiöil

Function number = $09

LongWord
Word
Word
LongWord

Space fo¡,ReSi¡lt
M1 -; ''

M2
Result

Takes the two 16 bit inputs, multiplies them together and produces a 32
bit result . lf the inputs were unsigned, the se É¡t resutt is Ln!¡ereã. rtin.
inputs were signed, the low word ot tlre €2 bit resutt is tne!i!nîo ièsuìi.

lnput
lnput
lnput
lnput
Output
Output

Word
Word
Word
Word
Word
Word

Spaçe for Remainder
Space for QuotÍent
Numerator
Denominator
Remainder
Quotient

Takes the two 16 bit signed inputs and divides them producing two 16 bit
signed results.
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LongMul
, ,.::.,..: -, ::,,"

lnput' lnput
lnput
lnput-:r;l Output. :

Output

Function number = $08

Word
Word
Word
Word
Word
Word

Function number = $0C

LongWord
LongWord
LongWord
LongWord
LongWord
LongWord

Function number = $0D

LongWord
LongWord
LongWord
LongWord
LongWord
LongWord

Space for Remainder
Space for Quotíent
Numerator
Denominator
Remainder
Quotient

Space for Result
Space for Result
M1
M2
Result (most significant)
Result (least signiÍicant)

Space for Remainder
Space for Quotient
Numerator
Denominator
Remainder
Quotient

UDivide

LongDivíde

lnput
lnpu¡.,' "t ':'
lnput r' j'

lnput :;:,'-
Output
Output

Takes.the:two 16.bit unsigned inputs and divides them producing two 16bit unsigned results

Takes the two g2 bit ¡nputs, multiplies them together and produces a 64bit result . rf the inputs were unsiined,.the e¿ Ë¡t reluìt is lnligned. ìrìr.,.
l,:3ii: 

were signed, rhe row rwo. w-ords of rhe e+ o¡iiãsurt Ë thË ,ìð;;d'

lnput
lnput
lnput
lnput
Output
Output

Takes the two 32 
^bit 

unsigned inputs and divides them producing two 32bít unsigned results.
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FixRatio i :i runãiðn'nùàijËil soe

FïxMul Function number * $0F

lnput - LongWord ,, lì Space tor, n..i¡i,.,1lnput ,1 Word .1-l, ¡umerator iu:-ilnput Word .' .. Denominator :,;:-Output , ,, LongWord ,, -l Result ;.,ii:,.,':,

Takes the two 16 b¡t signed inputsä¡o proouces a J-bìitü.0 point
result that is the Ftra o[tfe nulçerafoq ándldeOominato¿¡¿-- 

r - -

.i'; .Jf'*:;1. -rtr..* ::,r

..;,V;-Jlj

'1 r-õ¡öffiio
^ LongWord

.-.'- LongWord'"' '' -., LongWord

:1,:: - rî r

Space for Resultlnput
lnput
lnput

,t.;'11-M1
,,'.'- ': -M2., .:..-- Result

.;-Ie Output

Takes the two 32 bit fixed
result that is the product o

'l ;''l r- ì

.point.ihputs a.hO produces aSe,b¡T fixed point
f the-jnþuts.-; _ tr.::- .;j

--^i

(,

;' :..'
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NorE - The following math routines have not been implemented yet

FracMul Function ¡umber = $10

Multipl¡es two Frac inputs and returns a frac result.

FIXU¡V Function numbe¡, = S11

Divides two Fixed inputs and returns a fixed result (no remainder)
'.:: t'1:ì'*, 

,, 
' 

l

Function number = $12FracDtv

FixRound

FracSqrt

Divides two Frac inputs and returns a Frac result (no remainder)

Function n'umber = $13

Takes a Fixed input and returns a rounded integer result.

Function number = $1.4

Takes a Frac input and retums a Fpc squarg foot.

FracCos Function number = $1S'' ì:. ;. . "_ ' 
.

Takes a Frac input and returns its cosine.

FracSin Function number = $16

Takes a Frac input and returns its sine.

FixATan2 Function number
r ,. :' Ël : t.- .-, ¡ " *:, , . i -,.,.,. '

: q17

Takes two inputs and returns a fixed pqint arc tangent of their ratio. The¡nputs can be long integer, fixed or Frac. " -: - '

HiWord Function number = $1g

Returns hígh word of input

- : . -,'.
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LoWord Function number = $19
^.\ i"\.,i .--.-. r '--:iò .-. -.ã *.

Returns low word oiiñôui. 
- ' :: !¡--- '!: '

r;ll:-r'e*,i-äîrll{

¿i,-i

.Ê-4,.\çr" q
. + i JJ /. '

r::w - 3 -?-l¡:'r

- r.ð{

-i * .;]fr,;il ñ:llll'i:u: !.'¡ '{'::i"liLong2Fix Function number = $1A
-,',ìÌ ;ì,ì''':;';;']'. t'ii ¿;.i'::í':' :i :1 ?'.': 3Ê,iC'tiU\:

Converts long integer to f¡xed

Fix2Long

Converts fixed ti

FixZFrac

Converts fixed;

Fix2X

r : " A \:r1-r.a.! È '3ui .",:i livi¡vt,; ¡

Function number = $18
,;:¡:ì s ti'!rL:'3' ii-.ê ai.ti' ;3¡:î c ¡' :scil'i'*
long integer.

'i't -- -r----Frac2Fix Funct¡onìuritèr = Sl O
: i:,'1, ^ì;: ì',.-:;'' 5 3,ì'!i, j: ;rli l-:;,'

Convens Frac io f¡ièo.

t-'.-JR'-À*^Ã/-
-: i. :' :j..-,.;;i,çJtrJ!,:r .

Function number = $1E.
iJ

Frac2X

Converts Frac to e

: .- -.-,t-ñ,7

Function number = $1F
L.¿v v.i t t

ç',;r'ii'tn

xtended.

U
X2Fix

Converts exented to Fixed.

l':') '' -;-ã\ "- -^'*" '' 'î 
i':'

X2Frac ' Éuñ"tidn,íurt"i'-"$er

converts exe nbeä ì. r','.3ç; î;' ;; ;;;l:; ;, .:;: :' ;' :'.: ; ï.i, "
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egNffi¡m ¿

lnput Word ?-byte unsigned integer
r ä;:- ,."r = f4$tl;.,. ,Ê--.i::':' .L'ongWorcþî.:.":^" ,, po¡írtérlô-*1pr, striñg-: .._:* :": lQPuL'.,:ì--': r -""lffOrd-::: i;-. ','LengtfrOtOutþutStrin{
; -,"-'' ;^.'. ^. i'': -,-i":",*;'lll: ' . "' ":; :: . :.,''.., .- -: "' 

'

*- -::--- - r,-ì.*..i.:^:. _.-. l:.:.1 'l :',.:,"..
iÊ i:"; u I=$e_!:aerþylp unsignqd lltegêiand:prodqces an ASC¡ string- represelüns the:vali.re'in hexãdecìmai toimàt. Tne siring is ri!nt-jusiiiied

and padded at the left with zeros. lf the string is toð sh;ri to represent thevalue, an error is returned. The ASCII çharaËters in inã òutput stnnghave the high bit:cieâí.\;t;-r,;.i"" -':, : ' ,.,î

These routines convert between a binary value and an ASCII character string
fepre.senting that rlr*: I] e pinary vaiúe cán be either a 2-byie inteþ, or a 4_byte integer. The character string 

-can 
be in eitheihàxaOecjmal or d-eämalformat. ; - ..,,: 1^r. ::: .:::

*'": '' li':/:** .¿, ,;.
'' :

lntfHg¡ r,;r:i*r-. l'i':-' Function number = 822

"'. '- -t'-'1 ;'". -' :J

Long2Hex :,".. ,:i .- 
' 

:iiFunction. aumber = $23
. ::::,- l-." lnput :.r. ;, ,,,i*i:: iLongWorg -' 1-Þyt, unsigned integerlnput " 

.Lonlword po¡äiãrto o-utput striñglnput worá Lensth et ouþùi.tiinõ
;':... r-.:',..- 'i ,],t j -" ri :-:"': --': --.'

-. -j--.' ---.:.'..-.'.'.': l-- - . : : :-: 
l_1t<e¡ a +tdvtô unsigned integer and produ..J 

"n 
AScil strino

:r , " -rqpf9sen$ng;the value ¡n' hexãrlêcimai ionnat. 
- 
rñe si*gl= r,iõnt-¡ustified' : and paddeÇ;aïthe:[eft witfl zeros." lf thg strin! ¡s'too s¡rori'tó reiråsent thevaluÇ' an-erfoÏ, i.s returne!:: Th,e, ÃS-gll çbãr"Ët.r= in the output string- ,,tiave the hiEh .bit :ciear:. '; : i;; , ,: "

Hex2lnt Function number = 524

lnput

*i ? ,* ::.-.,-* i

Word Space for result

--: 
' Pointer to input string

. ' lqneth of inþut strinj
f ...,,2-byte unsigned inte-ger

Takes an,ASCil :tling repjese_nti.ng 1."h.e¡aQgci¡¡al varue and produces a: - ,^ "z-:bvre.uqgigned înreg-ee :rnes:tnn[sn.qrã_o",rigït-l]=iñ¡ä'å;å;;; ;.,' :* : p.a9çeq a¡ the left'wth; btånks or zeñã, 
-rhã 

Âscil .irãräåiJd'¡n tre string
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may have the high bit eíther set or clear. lltegal characters in the strino
wil I cause an e rrò r to be retu rn ed. IßlpÏexa¡ecr äårl"Tü"a&ef<Qäãì Jr-
than $FFFF, an overilow error willîe returnè¿.

Hex2Long
:, iJ, I' ,13:r;5 -.::,"lli íl:'. :: ?:i1l'';i" il9il '

I; fJtnçiþ"n,,nuFrber..æ.$25 " ; ", ;3: 1 .' :'1,:$iå-; :,:

lnt2Dec

lnput
lnput
lnput
Output

lnput
lnput
lnput
lnput

F

LongWord Space for Result .:*:ñ i:'
.LongWord pointer to input stringWord Length of input strinõ

;;. LongWÇFd :1,::¡ -:: 4-byie unsijned intéi8i r:

_ ¡.,,.r\i

T1.1. an Ascli ètiing repreo,r,inöähexadecimat vatri¡dand produces a

1--Y?l!:ignÎd.!t'^lgs",r, The strinþ shouid be risht-justifíþb aåo mãv òepadded at the left with blanks or zeros. The ASCII characters in the ltlng
m.ay have rhe hign bit either set or clear. lllegal characters in the strint
will cause an"error to ðe.rg-tufnçd: f ,the,fiexádeëimålvãtjä is gr.aiur-
than $ FF FF FFF$,: af ò_u.'ittç W.. r¡o r-wiil Jre, retu rñ êd. 

-J 
: ;* .: *-

:*'ì:: : l' ì l.l":i . "l:" , I e:' ": ^:l::.:ä: :" ì.:
li:,j: ; -,',' l iiÌ',.'i i:. ;:-.Ë -:.::, .íj i:::"1

ljnction number.=$26:,: 'Ì:i r ; "¡;r

Word 2-byte integer
i;;Long$ofd rçr::'-,'-îPointer to õutputWord Length of outòut
-;Word :rûi",,:- --Sign-ed flag : -

stdng'" : '
Strino

i*!^:.¡ â : \
u; i-: ìa i ).) ., ,,,

-.?.ñ¡- ^- 1

Takes. a' z-cviä 1riteþer and produ.i" ãn ASc I I stri ng r.f rå..n,ing the
value in decimar rgrlgl. The string is right-justified ãnd'paadeo aiinà r.ttwithtlanks... Tþ AS€rl characteriin tnõ stiing navJtneinlsñ b't .j.iäi. rr
m.e s¡gned flaQ = 0, lhe,:ir+tegei:w+ll be eonsiaeredl0 be"unðiqneo. lf thesigned rlas -<> dir¡e Lnïegði?'díit þe considered.-ro ocço¡eaÌ liä riäriåoinleger is nê.gqt¡ve.tip l¡r¡'rg r/ill-cgrLrain:an ASCilãmuË_sitn toln.-iert
of the most-Ëignìficãni oigii. tt rhe string js too:shcirt"to'rãþiJË¡.t il.,," 

-'
value, an error is returned.

¡.;,

Long2Dec

put

nput
put
put

n
n
n

., ,,1 - lrj;;11..,- ¡illi- -j"
Function number = 527

";': li:ij pÌ;\'rir .';l''l

.,, -;r,,r - LongWofd:':,' ;,,:'.:4-byte integer ì¡,i-fi:

; -: , ,r"Wot9 ; '" Lengtn of outþritètrinõword Signed ftag

r-- ..r. -..ù-, :t t-.;1. ;t., .;¡., .-1 
':' :. il^,:; "":-i l:l'-:*

T3,f es. a 4-þyte lqtqs g? qaq[' prodúces an' ASc tt stn:n g' re p rese nti n q rh evarue rn dec¡mat-JgF€t, ïl're;st¡i6gis rjght,jLfstifieö'ãndipàooeo ai tne tett
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rÈ:,: "*;ÌE"': w{th:-büank8iìJh'ê.'Ascll eh?iäct'èrgin-'ihe-string have the high bit clear. lfthe Signedrlag 
-ê'o, fhe']niêþ'ér.{,i¡ll'bÞ òons¡oe1eo to oJunðigned. 

-tlir..rä

Signed jlag .o 0, the integei will be considereq 1ó oeãg;ð0. li ã sig;ed
¡nJqs erl: leq{yg, lhS :$lg..w!tl -ço {ain an ASc I I ri ãuË Jis n to ìh ;t.fr
of the most-signifieant cñgitirtt tñeitriäg is too short to r.pre.ent the
value, an error is returned

." ^r ^--. - -';.

" 3:.3;- :.¡, * 1 i3n; Ê' ']- - i"t ' i r

;Ðirietnt ,::,;i'-''>tçn ;;v;'"'l Functioñ nuifiiír= SeA

?n'' :* lnpÉt Ëiql-:''r :t",'"iÐh6?él't*;'*;r: :"i''l)
lnput ."3"-:' ,Ìlibñgryo?d3: ¡ $'-

lnput Word
lnput Word

. Output Word

lnput
lnput
lnput
lnput
Output

Takes an ASCIj string representing a decimal value and produces a 2-byte integer. 
,Th,e strihg should be-rigjrt-just¡t¡eo ànã rãvïã p.cded atthe left with blanks or zèros. The AS-ctt är,aracteri in th; sitiíf may nauethe hÌgh bit either ser or clear. lf th,e Signeã flag = 0, tfle vãiujwiil beconsidered lo ,be unsigned. rf the s¡g;ËðlËöt o, the varue wiil beconsidered to be signed. lf the.valuãis signãd, ilrã'diringäþ'åäntain an' ASCII pius or minuè sign directty in frontd tñã most-significant digit.lllegal characte¡s in tne string will cause ãn ãtior to be returned. tf asigned.varue is greater rhan-32,762 or tei! thän -3e,76e ãn orårno*error wilr be returned. rf an unsigned varue is lreate, than 65,535 anoverflow error will be returned.

Dec2Long Function number = $2g

LongWord
LongWord
Word
Word
LongWord

:Sneiðè ror resurt
=Pointer to input string
Length of input string
Sign-eC tlag'
2-byte integer

Space for: Result
Pointer to input string
Length of input string
Signed flag
4-byte integer

Takes an Ascil rtr]^lg represenring a decimar varue and produces a 4-byte integer. The strrng shoutd oe-rtg¡-¡uit¡t¡äa-ånã may oe padded atthe rett with branks or zéros. The nsö¡t'.r.rãiaã.o in ü¡é st¡rig ,ãy r,äu.the high bit either set or ctear. lf the S¡gnàã fla;= O,'tn. value wilt beconsidered to be unsigned. lf the SignãO flagå O, ifle value wilt beconsidered to be signèd. rr the varuãis iignã., r,é'iiringìnãv ððnìã¡n 
"nASCII plus or minui sisn d.irectly.in troñt oÌ iñã'róitlà¡gñ¡iiðãåtãöi,:"' '

lllegal characters in the.string will cause an errorto be returned. lf asigned value is greater than-2,1'47,4g9,647 o, reiÀ thän -a,l 47,4ga,64g

rntegeú$ilath roors ffi'gi';:i':;? *n'p'pIe coni¡cerit¡ä 
t"'t 
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Hexlt

an overflow er¡'or r,rriil,bergtu;¡g4 :ttaF.ufrsignçd;rptûe:is.greater than
4,29 4,9 67, 2 9 

_{,,aq 9"rïf L f,;*jö r-w i¡íO ä; iät u,ú åäg {, ä o, I : 
-

: j;::i:'3j ,'J ; , t,tîr':; g -': I :> ?i:: h'-r }ii
, .*,_. ,' r'¡: - \ ,, :'. *-,'"; :;.ll ì :!;3-; 3l i3:i:l'
., ,.Ï'Ytt$on';nuigiþi,e$PA; t-::::r ei:; Ì;

::3'l:*""ì' 2, -:-'l; ''i¡ ,*-ji-:''LongWord Space for resultWord 2.byte unsigned integer
LgngWord,:ii:nuî 4-byte hexadecimatÈtdñg

Takes a 2;bXt{Unsigned integer aqd(eturns a
re p rese nt¡ n g- ttlë; Vpl u e i n h eralpCiqgl, f o rmat.

lnput
lnput
Output

r.Þ'ì :

4-byte A8ell string

.;..j;1'

. - .il:, -
:l;'l'1l.':-,i t

^'ì É ^.-..Æ) -.iti ':-

^r:ârìr 
r' å'¿

;\¡ ';¡rr'r ',! " ì: i,ê-F..r- , è',: :" :s: ,J,ã-1,:.:

t-:ì\

*.¡',./. .- ¡
*..,_t,'\, -.-
¡_- :. ¡ r..

)¿.) .- |
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EHROH CODES

$0801

$0802

$0803

$oBo4

Bad input parameter

lllegal character in string

lnteger or Long lnteger overflow

String overflow
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