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' FIXED P0INT MATH 16 AIT. MUL/DIV 92l\05o6-007 A 
--· 

* C0S SINGLE PRECISI0N VIXED P0INT C0SINE 
--..-...-···------~--~--

* * C0SCX> F0R ·PI <= 4*X <= +PI 
_______________ *_l~J-~ ___ R_0l!.IJfiE CALLS 0N SUBR00TINE 'P0LV' 

•• 
XC0S ,ENTR 

,JAN. ,•+4 
, --------"----.----- --

, CPA 
, I AR 
, A DD I , O 31tO4 

--.....------~----- ·- ·---' -~-- --·;-A. s-c--A·--~-- , 1 

. C0~ < X'.> [~R .. ~---L~ ~PI T0 ... PI 
IS EVALUATED AS 
SIN<Pt/2-ABSCX>, WHICH 
REDUCES THE VARIABLE 
H( RANGE ~P-:-i /2 TfJ +P 112 ••• 

_, CA.~L , P0L Y 
( ._ ..... _ 1 .. ,,J)i;!rA ,1,027~111r0650.010421,•052525 --· ------~--· - 'ri A TA--------· :-a-:-a··7777·f: 0 - -- - - -- - -- __ ._ __ -

2 ,JMP• .xc0s C0S(A) IS SCALED •1/2, •·• 
,M0RE I ----··------- -------- -. END -~. ____ ._ 

t 
l. ' 

--- --·-· ---- -- ·-------·-·- --------·- ----~ ----- -----·-----
/ 

' 



PAGE 2 

* FIXED P0fNT MATH 16 AIT. MUL/DIV 

* * EXN SINGLE P-RECISI0N FIXED P0INT 

* •-EXPC-X) • GIVEN 0 c:·x < 1 
•THIS R0UTINE CALLS 0N SUBR0UTINE 'P0LYt 

,JAP 
, I NR 
; I.NR --

. , CALL 
,DATA 
.·DATA 

. 2 • JMP• 
: XEXN ··-~ __ NT_R_ 
;·-------~··--·-----~.._.-··--

,JM P 
.M0RE 
,END 

0 

,XEXN 
.XEXN 

ERR0R EXIT ••• F0R /<:X<1 
INPUT AND 0UTPUT 

.XEXN A RE s c A LE D * 1 • fl I 

~P0LY 

.o.-02so.02356,-012447,037770 

.n.-o77777,07?777 

.XEXN 
EXP <•_X) * 1 

,XEXN·16 

0 

( 
{ ' 

0 
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* FIXED P0JNT MATH 16 BIT. MUL/DIV 

* * XATN 
* 

f XATN ,ENTR 
,CALL 

1 ,DATA 
C , DA TA 

( 

( 

. ------ . -~- 'JMP *. 
~M0RE 
,END 

SINGLE PRECISt0N FJXED P0INT ARCTANGENT 
I \ 

ARCTAN(A) t0R •16A6+1 •• , 
~P0LY . INPUT AND 0UTPUT ARE SCALED •1 
,t~0?72,~01725.04633.~010226.014500 
~·025242.0,077777.0 
,_XATN 



( 
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* FIXED P0INT MATH 16 BIT,. MUL/DIV 

* * XL0G 
* * L0GC1+X> 

* ,JAN• 
, I NR 

--- .J ~~- ---­
,CALL 

1 ,DATA 
,DATA 

-·- .. -- -- --------
2 , JMP* 
XL0G , ENTR 

. , M0RE 
.END 

0 

SINGLE PRECISI0N FIXED P0INT L0GARITHM 

GIVEN ·1 < X < +1 

.XL0G 
,XL0G 
,XL0G 

· :-P-0L Y 
,0.053?.·03406,010512.-016407,025026 
··037763.0,077777.0 
,XL0G 

( 
---. -~~:---

0 
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* 
* * P0l Y 

* 
* 

FIXED P0INT MATH 

o· 
16 BIT, MUL/DIV 

SINGLE PRECISI0N_ FIXED P0lNT 
P0LYN0MIAL EVALUAT0R 

•THIS UTILITY R0UTINE IS DESIGNED ~PECIFICALLY F0R T~E 
----*GR0UP 0F' ELEMENTA_Rv F'UNcrurn·;·.·. IT MAY BE USED,WITH 

•S~ME CAUTl0N, ~f21R GENERAL P0LYN0MIAL PR0BLEMS 
* ---~..___ ______ . ___ ~·-,·----· --------·- - - ·-----
PQIL1 ,STX 

,STA 
.STA 
,LOX 
.LDA 

--------------~-~~Z __ -
,LOB 
,LOA!· 
,MUL 

------,-ST A 

,TZA 
~------- ____ f!_0 b~ _ _ :!_ SJ' A 

,IXR 
,LOA 
1 . ...JAZ 
.ADD 
.TAB 
,TZA 
,MUL 
,JMP 

. P0L2 , IXR 
,LDA 
,JAZ 
,ADD 
,TAB 
, TZ J\ 

,MUL 
.IXR 

PeJL3 ,XAZ 
,ADD 

.• i XR 

,P0LY·4 
,P0LY-~ 
,P0LY•2' 
,P0LY 
'0' 1 

-~P~I- L _ 
,P0LY .. 3 
.040000 
.P0LY·3 
,PfJLY-2 

, P0L_Y 

• 0. 1 
__ , P~L_2 
,P0LY 

' ,P0LY-2 
, Pf21LL 

• 0 i 1 
,P0L3 
.P0LY 

,P0LY-3 

,P0LY·1 
f Q I 1 

,STX ,P0LY 
1LDX •*+;) 

( 0 
(' 
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,JMPit 
,ASS 
,DATA 
.ENTR -
,JMP 
,M0RE 
.-E~~fb 

0 

,P0LY 
.3 
~014012 

.P0L1 

·--···- -- . 
I 

0 0 
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* FIXED P0INT MATH 1 6 BIT. MUL/DIV 
* 
* XSIN SINGLE PRECISI0N F"IXED P0INT SINE 
* * SIN<X> r~R X RETWEEN ·PI/4 AND +PI/4 

. . . ~~--~1 L S S U A R 0JJT I N E ' P 0 L V ' • X I N A R S C AL E D * 1 I 4 
* XS IN ,.ENTR 

··---- -. ·- . . ______ _!_.JAf> ___ _ 
,ADO 
,JAP 
,CPA 

2 

, I AR 
,SUB 

________ ...LJMP~ 
,SUB 
,JAN 
.CPA -.-·r AR 
.ADD 
~ A_~L A . 
, CALL 
,DATA 
, __ Q_~J~ 
,JMP• 
,DATA 
,M0RE 
.END 

.•*~JO. 

.•+27 
,•+4 

~·+22 

-·- ! !-~-~­
• * +19 
~··4 

·••14 
-~ t 

REDUCE A T0 BETW. + 0R -·PI/2 
.'.·. CALL YT Y 
IF NEG; USE Y=ABS<A•PI/2)•PI/2 

Ir A +VE USE 
Y=ABS<A•Pl/2)+PI/2 

• P0L Y 
~1.027.-0650.010421.-052525 
~0~011111.0 
~XS IN 
.031104 

( ·o. .... 

\ 
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* 
* 

FIXED P0!NT MATH 

* XEXP 
* 
* * EXPC+X) X BET0,1 

* 
BEXP _,JAN• 

- !.J~R_ 
, I NR 
,CPA 
, IAR 
,ADDI 
.CALL 

, --------- ____________ c...fi J'MP _ 
,TAB 
,MUL 
,JMP 

XEXP----;9 ES 
,JMP 
.DATA 
,M0RE 
,END 

0 

,XEXP 
, X~EXP 
.xExP-

,077777 
,XEXN 

-- ! ... ~~2 

,XEXP+~ 

.XEXP 
~ 0 
,AEXP 
.053374 

16 BIT, M UL ID IV 

SINGLE PRECISI~N FIXED P0INT 
P0SITIVE EXP0NENTIA( 

0 0 



' t 

f 

( 

( 

( 
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.. -~ 

* ·r I XED P01NT MAT~. 

* .. XSQT 

* 
* SQUARE R00T 0F x F0R 

* BSQT , I NR 
, I NR 
• _R, ~F" 
, JAZ•· 
,STB 
,ERA 
~jAZ 
,JMP 

·----·---- ··-"·-·-··----•ERA __ _ 
,JMP• 
,ERA 
,STX 

~-·------ .. --;- -----·--- --- ---- ----~-z ER 0 

, I XR 
________ ... _____ _ _ __ '-l_ l. 8 L 

'JI F' 
,DXR 
.~~RL 
,ST8 
.STX 
,LOA 
,STA 

SQT1 .LDA 
, DIV 
,TBA 
• su~ 
,STA 
.ASRA 
• Ann 
.STA 
.LDA 
, AT)D I 
,JAN 
.LDX 
,LDR 
,LOA 

.XSQT 
,XSQT 

,XSQT 
,XSQT+tt 
,XSQT+t2 
,•+4 
.•+5 
~JC -~_Q_T • 1 _?. 
,XSQT 
,XSQT+1~ 
, XSQT+7 
.06 

__ !_a__ 
.022.•-2 

. d-'4 .... 
.XSQT+6 
~XSQT+tO 
,XSQT+12 
, XSCH+8 
,XSQT+6 
,XSQT+R .. 
,XSQT+8 
,XSQT+9 
• 1 
, XSQT +8 
,XSQT+8 
.XSQT+9 
.0377 
,SQTt 
,XSQT+7 
.XSQT+10 
.XSQT+8 

(0 

1_6 BIT, MUL/DIV 

SINGLE PRECISIO!N F'IXED P0INT SQUARE R00T 

0 <= x < 1 



' .. 

1.0 

,JBZ 
.ASRA 
.DBR 
,JMP 
,LOX 
.LD8 

. ;JMP 
XSQT I BES 

..• ST_A__ 
,JAN* 
,JMP 
! B_?_§ 
, DATA 
• M0RE 

, XSQT ... ~ 
• 1 

·*-4 
,XSQT+7 
,XSQT+11 
,XSQT 
• 0 
·•+5 
,XSQT 
,8SQT 
!6 
• 077777 . 

-" -----··--·--·----·-· • .Ef!_Q _ ---- -·-

0 0 0 
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* 
* 

FIXED P0INT MATM 16 BIT, MUL/DIV 

* XMUL 
* 
* 
* 
* 
ADD 
.e8A 
S0F 
SUB 
BGN 

RPT 

,DATA 
I DAT:.! 
,DATA 
,DATA 
, R0F" 
,STX 
,LOX 

. ..JLJtX. 
,LDX 
,STX 
.J- 0. x 
,LLRL 
,ADD 

____ , L_L R_L 
,X0F 
.LASR 

-- ,_)(qJ_f 
,QXR 
,JXZ 
, JMP. 
,LLRL 
,XAN 
,LLRL 
,X0F 
,INR 
,LDX 
,JMP* 

XMUL , R!'.'.:S 
,JMP 

XMXR , BSS 
MCND •ASS 
X S I G __ , D A T ~ 

,!J~TA 

, Vi?IRF 

• E \JD 

STANDARD S0FTWARE MULTIPLY 

A,8>[8•PARl<A 
X IS UNCHANGED 40 W0RDS 

!0124025 
• oi3402:i. 
,0124013 
.0144007 

,XMXR 
,XMUL 

--" 0,1 
I 0 I 1 
.MCND 
,K15_ 
.31 
,XSIG 

-~-_1 
,ADD 
' 1 
,ERA 

•*+4 
,RPT 
,NBIT 
,S0F 
.NATT 
,SUB 

· .• XMUL 
,XMXR 
.XMUL 
• n 
,8GN 
• 1 
' 1 
, n1orJnno 
,1~ 

ADD MCND 
ERA_SIGN 
A·oo SIGN 
SUB CND 
RESET eJF 
SAVE XR 
GET ADDRASS 0f CALL SEQ 
GE T AD _O_R 0 F' __ t1 C:N D 
GET MCND 
AND SAVE 
SET BIT C0UNT 
A SIGN> LSB er MPLR 
SET 0F' IF LSB>1 
AL. I GN P ltR T IAL: __ P.R00UCJ 
ADD MCND rr LSB>1 
AND SH trT RIGHT 
l NV ER T $ I_G N__ l F 0 f" 
C0UNT BITS DDEVEL0PED 
JMP IF' D0NE 
ELSE REPEAT 
A SlGN>MPLR SIGN 
SET 0F IF NEG MPLR 
RESF.T PR0nucr 
SUB HCND IF.NEG MPLR 
SET RETURN 
REST0RE XR 
A,B>A*M<A 
ENTRY 

TEMP0RARY ST0RAGE 

C0NSTANTS 

<O 

/ 
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* rrx~J P0INT ~ATH 

* * X8TD -

X8 TD , ENT R 
• ~J_A 
,STX 

1 

8 
88 

,JAP 
,CPA 
I IAR 
, TAB 
, 1.Q~ I_ 
,TZA_ 
,01v 

,_,_$_T__8_ 
~ LDB __ 

·· , ~--l SR 
,JXZ 

·-~·1fk°R. 

,STB 
,LDB 
,JMP 
, LOA 

.. tLJJ_~ . 
, J M_P * 
~DATA 
,DATA 
I i'-10RE 
,bNO 

0 

.Jt 
,8+1 
,*+4 

. t -

,88 
__, _ifo_+J __ 6_ __ 

, * ... 16 -
._4 

'.JI. +11 
·*•9 
·*-9 
_, * -t:,4 

, *.!.4 . 
, X BT D 
I 0 I 0 I 0 I 0 
I 10 

16 BIT, MULIDIV 

FIXED P0INT INTEGER BIN T0 DEC C0NVERSI0N 

JUMP IF P0SITiVE 
ELSE C0MPLEMTNT 
AND ADD 0NE 

I N I T I Al,.. I Z E C~ UN T 

SAV f;_ B_l_N VALU_E 
_G_ET __ PR_E VJ 0US __ 0 lG I_TS __ 
ATTACH DIGIT T0 RFSULT 
JUMP IF C0MPLETE 

--- -ELs E. c·0uN r o Uffrs· ·-
SAVE DIGITS ASSEMBLED 
GE:T RIN VAL __ UE 

·- -

R!:STeJRJ: AR 
8 f;_S T,0_8l=~. -~ R 
R ET URN 
TEMP ST0RAGE 
C0NSTANT 

0 

. ( 

/ l ,, 

0 
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0 
PA GE 13 

* 
* 

V"IXt:D PvtINT i-.1ATH 

* XDTR 
* XDTR 

1 

810 
.A .A 

• E :n R 
,, $..TA 
,STX 
, TA. R 
,LOX! 
•. T ZA 
,STA 
I LU~b 
,ST8 
,LD8 
, :-1!JL 
,JXZ 
,OXR 
,_~TR 
,LDR 
,JMP 
,LOA 
IL DX 

_, JMP * 
, QA_~ A 
,OAT.~ 

, :vq!JR E 
IE !\JD 

•A A 
,AA+l 

~ 3 
J 

, A A'+ 2 
I 4 
,AA+3 
.AA+2 
'8_~0 
J *•_7 

·*~JJ 
, :.+11 
·*-9 
• * +5 
~*+5 
,XDTB 
.10 
, o , o , o , n 

~. 

16 8IT, MUL/OIV 

FIXED P0INT lNTEGEH DEC T0 BIN C0NVERSI0N 

INITIALIZE CC~UN.T 

GET NEXT DIGIT 

-· 

JUMP I_F C 0 MP l- E TE 
ELSE C0UNT DI GJ TS 
.§.AVE: P~~R_T_JA~ PR0DUCT 
GET REMAINING DIGITS 

REST0RE AR 
REST0RE XR 
RETURN 
C.~. NS T .fl.NT 
T.EMP ST0RAGE 

·( 0 



PAGE 1.4 

* 
* 

FIXED PeJJNT MATH t 6 8 I T - · M. UL l D I V 

* XDIV S0FTWARF. DIVIDE 
* 
* 
* 
* 
* 
* HIP 

A,8/MB CQU0TIENT.l < A [REMINDERl 
A REG MEM0RY X IS UNC~ANGED 
QU0TIENT IS ALWAYS TRUE 
R~MAINDER IS SIGN 0F DIVIDEND [UNLESS R>Ol 

,STX ,XR SAVE XR 
.DECR - ,4 
, JAP • P0SU 
,CPX 
.CPB 
·18R 
• LRt8 
.LSRB 
,CPA 
• JB:Z 
,JMP 
.IAR 

~ 

t t 
, 1 

' 
•*+4 
•*+3 
~ 

SET SIGN INDICAT0R 
SET DIVIDEND P0S 
SET DSIN>NEG 
L0 ©RDER TW0,S C0MPL .. 
SIGN>n 

HI 0RDER TW0,S C0MPL 

P0SU ,STX ,DSIN SAVE DIVDN SIGN 
SAVE DIVDN ,STA 

,LOX 
.LOX 
,LOA 
.LDX 
,JAP 
.CPX 
.CPA 
,JAR 
.STA 
,LOA 
wSTX 
, L TJX 
,LRL8 
.sug 
; S?lF 
, .J AP 
f L'.:?:-1 ~-

.DVDN 
,XOIV 
• 0 .1 
• 0 '1 
.DSIN 
•*•5 

.DVSR 
,DVDN 
,fJSIN 
,Kt4 
• 1 
,DVSR 

GET ADDR 0r CALL SEQ 
GET ADDR 0F PARAM 
GET OIVIS0R 
GET DIVDN SIGN 
SET DIVIS0R P0S 
SET OU0TIENT SIGN 
TW0,S C0MPL 

SAVE D!VIS0R 
GET D!VON 
SAVE QU0T SIGN 

.SET GYCLE C0UNT 
ADJUST L0 0RDER [DELETE SIGN] 
SU8 DIVS0R 

JMP IF 0VERFL0W ERR0R 

DEVEL0D 14 QU0TIENT 8ITS 
[N0N RFST0RING ALGARIT~Ml . c 0 
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TEST ,JXZ 
• D XR 
,JAN 
.LLRL 
,SU8 
,JMP 

ADJ .LRLR 
,JAP 

___ ,I SR 
~ADO 
,LOX 
, J'X_Z 
.CPB 
, DBR 
• U~R 
,LOX 
,JXZ 
, JMP 
,CPA 
I I AR 

XERF .. ,INR 
,LOX 
,JMP* 

><rttv_ .BES 
,jMP 

K14 .DATA 
XR ,RSS 
DVSR ,qss 
DVDN ,RSS 
DSIN ,8SS 
QSIN , f3SS 

,M0RE 
,END 

,ADJ 

,\IEGU 
• 1 
• !)VS R 
,TEST 
, 1 
•*+4 

,DVSR 
,QSIN 
•*+4 

,DSIN 
•*•4 
•*•4 

,XDIV 
•. XR 
.XDIV 
• 0 
,T0P 
, 1.. 4 
, 1 
• 1 
• 1_ 

.• 1 
• 1 

~-

JMP IF C0MPLETE 
C0UNT BITS 

·O 

. JUMP !F NEG REMAINDER 
SHIFT QU0TOREM 
SUBTRACT DIVSR 
G0 TEST 
GET LAST QU0TIENT BIT 
JMP IF 0R 
ELSE SET L08 .. 
REST0RE REMAiNDER 
GET TRUE QU0TIENT 
JMP IF NEGATIVE QU0T 
ELS~ SET P0SITIVE 

GET TRUE REMAINDER 
JMP IF REMAINDER .NEG 
ELSE LEAVE P0S 

SET RETURN 

A,BOM~ B>QU0T A>REM 
ENTRY 

TEMP ST0RAGE 

, 

t 0 ( 
\ 
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* F!X~n P0INT MATH 

* * XDAD 

* 
, STX 
,R0F 
,LOX 
.,LDX 
,STA 
,TBA 
.ADD 
,ANA! 
,TAB 
.TZA 

-----~0fA 
,R0F 
,AOD 
, ADD-
• I r~fR 
,LOX 

.. _______ ; JMP 
XDAD , EQU 

.JMP 
,DATA 
,M0RE 
.END 

0 

,XDAD+3 

,XDAD 
I 0 I 1 
,XDAD+4 

t 1, 1 
,077777 

.XDAD+4 
• 0 .1 
~XDAD 
.XDA0+3 
• n 
·•-1 
·*-19 
• 0 , 0 

16 BIT. MUL/DIV 

F I XE D P 0 I NT _ D 0 U g LE PRE C IS I 0 N A D 0 IS U 8 TR AC T 

SAVE XR 
RESET 0F 

XR>ADDR 0F HI 8 
SAVE f..f I A 
GET L0 A 
ADD L0 8 
MASK SIGN 
SAVE RF.SU.LT 

. G_E T __ (;ARR_Y 
RESET 0F 
ADD HI A 
ADD HI B 
SET RlHURN 
REST0RE XR 
RETURN 
ENTRY 

TEMP ST0RAGE 

0 0 
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* FIXED P~INT MATH 
* * XDC0 
* 
XDC0 ,ENTR 

, CPA-
, JBZ 
,CPR 
, I~.R 
•. LRLB 
,LSRB 

.. • _J._~?* 
• I AR 
,JMP* 

. _ ---·--·· --·-··- ____ _,,M0RE_ 
,END 

•*+8 

, 1 
• 1 

~. X DC0 

,XDC0 

0 0 

16 BIL MUL/DIV 

FIXED P01NT 00UBLE PRECISI0N C0MPLEMENT 
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* FIXED P0INT MATH 

* * XOMU 
* BXDM ,STX ,XDMU+4 

,R0F 
,C0MP • 4 
,JAP .•+7 
,J XR __ • 
.CALL ,XDC0 
,JAN , XDMU ... ~ 
, STA ,XDMU+6 
,STA ,XDMU+5 
,STX !XOMU+7 

.. .- ~ 
_, L"JJX . ---'_Xt_)MU 
,LOX '0' 1 
,LDA ! 0' 1 
,LDB • 1, 1 
, ·crfXi~, ,XDMU+7 
,JAP 1)~~1;;' * + 7 
.. _I ~R 

,,.. . 

-· 

,CALL .xnc0 
,JAN ,XDMU-3 
, STA a.>CDMU+7 
, L DA ,XDMU+3 
, MUL ,XDMU+6 
.LDB ~XOMU+7 
,MUL .XDMU+6 
.STB ,XDMU+6 
.LDB ,XDMU+'5 
.STA .XDMU+5 I 

.LDA ,XDMU+3 
• MUL ,XDMU+7 
,TAR 
,TZA 
,CALL ,XDAD 
,PZE ,XDMU+5 
,JXZM ,XDC0 
, JN R ,XDMU 
, L 1J X .XDMU+4 
,JMP • n 

~f G 
1*-1 

16 AJT. MUL/DIV 

FIXED P01NT 00U8LE PRECISI0N MULTIPLY 

SAVE XR 
RESET 0F 
INITIALIZE PR0DUCT SIGN 
JUMP IF' A P0S 
EL S E' SE T P R0 D S I G N ~ 
GET AAS.VALUE 
JUMP IF 1'.'-000.__<r 
SAVE HI· A 
SAVE L0 A 
SAVE PR0D SIGN 
GET AJ.lDR 0F HI B 

GET HI 8 
GET ~0 8 
GET PR00 SIGN 
JUMP Ir 8 P0S 
ELSE SET PR~D SIGN 
GET ABS VALUE 
J lJ MP I F" 1 '.' 0 0 0 '.' • .' 
SAVE HI B 
SET T0 R0UND 

SET T0 ADD 
_HJ PARTIAL PR0D 
ADD PARTIAL PR0D 

C0MPLEMENT IF PR0D NEG 
SET RETURN 
REST0RE XR 

.0 

t 
( 

0 
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XDMU .~NTR 

.JMP 
,DATA 
,OATA 
,M0RE 
,END 

,RXDM 
.040000 
• o. 0, 0, 0 

0 0 
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* FIX~D P0INT MATH 

* * xosu 
* ,STX ,XDSU+3 

, R-0F 
,LDX ,XDSU 
,LOX , 0 .1 
,STA , XDSU.+4 
.TBA 
,0RAI , 010 0 0 0 0 
,SUB .1.1 
, ANA I .077777 
.TAB 

.. ~.J 4A • 
.·• smr: A 

, R10F 
,ADD • XDSU+4 . 

.. ~SUR , 0 .1 
, I NR .xosu 
.LOX ~XDSU+;3 
,JMP • 0 
,0RG ·•-1 

XDSU .ENTR 
,JMP ·•-21 
.DATA • 0. 0 
,M0R~ 

.FND 

0 

16 BIT. MUL/DIV 

FIXED P0INT D0U8LE PRECISI0N .SUBTRACT 

SAVE XR 
RESET 0F 

XR-ADOR 0F HI B 
SAVE Ht A 

SET SIGN F0R CARRY 
SUB L0 8 
MASK SIGN 
SAVE RESULT 

GET CARRY 
RESET 0F 
ADD HI A 
SUB HI B 
SET RETURN 
REST0RE XR 
RETURN 

·ENTRY 

TEMP STe!RAGE 

( 

0 
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* rIXFD P0INT MATH 

* * XDDI 

* axon ,STX ,XDDI+3 
,S0F 
,STA .XDDI+4 
,ST8 ,XDDI+5 
._LOX , KOJJ I 
,LOX , 0 '1 
,LDA '0. 1 
'LT)S_ , t.1 
, I NR .XDDI 
,C0MP • 4 

--~-s_rx __ ~J(Q_P I +a_ 
,JIF ,030,XDDl•2 
, • ..J AP •*+7 
,JNR .XDDI+8 
,CALL .xoc0 
,JAN .XDDl·2 
,LRLR .1 
,LLRL • 1 
,IXR 
,JAN ,•+4 
,JMP ·*-4 
.LLSR '. 1 
,LSR8 • 1 
,STA ,XDDI+6 
,ST8 ,XDDI+7 
, L DA- ,XDDI+4 
.LbR ,XDDI+'5 
,JAP ,_•+ 7 
,INR ,XDOI+8 
,CALl_ .XDC0 
,JAN • XDDT-? 
,LRLR • 1 
,LLRL • 1_ 

,JXZ ,•+7 
,JAi\J ,XDDI ... ;:> 
,f)XR 
t·. Jl'4P • -:!- -b 
, q,_AF 

( 0 

1.6 BIT, MUL/DIV 

FIXED P0INT-D0U8LE PRECISI0N 

SAVF: XR 
PRESET ERR0R IND 
SAVF. HI A 
SAVE L0 A 
GET ADDR 0F B 

GET HI 8 
GET L0 B 
SET F0R RETURN 
XR>~1 

_I NI TI AL I ZE Q SIGN I ND 
JUMP IF ZER0 DIVIS0R 
JUMP IF 8 Pl?JS 
ELSE SET IND 
GET ABS VALUE 
JUMP IF' i -_- 0 0 0 •• ; 

_ J0IN HI B,L0 8 
N0RMALIZE HI 8,L0 8 
C0UNT SHIFTS 
JUMP IF N0RMALIZED 
ELSE L00P 
ADJUST 
FIX L0 B 
SAVE HI 8 
AND L0 B 
GET HI A 
A ND l VJ A 
JUMP TF A P0S 
ELSE SET IND 
GET .~8S VALUE 
JUMP IF 1,000, •• 
J 0 I r~ H I A , L 0 A 
N0RMALIZE HI A,L0 A 
JUMP IF N0RMALIZED T0 8 
JUMP IF A GREATER THAN B 
C0UNT SHIFTS 
AND LV!0P 
R~SFT 0VEL IF A LES_S Tl-1AN 8 

0 



PAGE ?.2 

.LLSR 
,LSRB 
• D y"'\j······ 

,ST8 
.STA 

'1 
• 1 
,XDDI+6 
.XDDl+4 
.xnor+5 

• T Z A . , 
~ MDL- • X DD I + 7 
.D.IV .XDDI+6 

'------··-· -'-~-~e- .• ~.-~ . .L~JJt' ... _: __ .. _~t1]_I·+ 7 
,LDA ·,XDDI+'5 

. • DIV .xnDI+6 
,TZA , 

··- -----·;·s·TA~- . ; XDD I +6 

.LDA .XDDI+4 
.. . ·,.~C,ALL • XDSU 

··---~-~C"--·--·--;p-z"E- -- -·--- ~~-x-nnt+ 6- -

.LOX ,XDDI+8 
,JXZM ,XDCP.J 

~·~-----·~-~~~----~···---- -.---~ .-~L·n~x-·-- --·-- ~ x-otrt·+ ·3 

, JMP , 0 
,0RG •••1 -------·----·x-iro-r ---:E~~Trrr··---
,JMP 
,DATA 
• ·niTA 
~M0RE 
.~Nn 

0 

,AXDQ 
~-0 !.Q ? _Q_ . 
.o.o.o 

ADJUST 
FIX L0 A 

SAVE HI A I H I 8 
SAVE L0 A 

~ . 

SAVE L0 •RDE~ C0R~ECT10N 
GET L0.A . 

set HI 0ffoER C0RRECT I 0N > 0 
GET HI A/Ml B 
~.!JJU R A_c _r·~· ·~· ·; . ... --
( (HI A/HI 8)•L0B>IHI 8 
GET Q SIGN IND 
C0PLEMENT tr Q NEG 
REST.0RE XR 
RETURN 

TEMP Si0RAGE 

0 

.. ( 
l 

0 
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mts IS A COPYRIGHTED PROGRAM, COPYRIGHT 1961 B'i, Y'.'ARIAN DATA MACHINES . 

PAGE / 1· 
....... -~-----.--- ··-· -- . * -·--n=0AT I NG P0 I NT MA TH t6 BIT. MUL/DIV 

• 
------·-··· .·. •c, ____ SHE - * 

,JM~M ,$QS 
.DATA ;$HE+7 

--;------~~···---------.-. --i:S'j'~ --- - -~ $'HE+·7 

C~~--~--- t1m :!~~+ 4 

.LDX - ;$HE+7 
,JMPM ,$PE 
,DATA .o 

---=;JM!~-··- ; $HS -
,-0~--fA. , <t\HE + 1 

z:z • . . .. ;j,;,,Jl'il?'1·:>:·:~ .. · • 0 ------------- -~-------- ~-0 R G--~--;-; :.1 
$HE , EN TR ~, , . 

• CALL ,$SE,1 ------ - - ----------- --~-DATjt1i:c---~ o 
: ,JMP ,• .. 19 
- ,DATA ,o,o , M0RE ___ --

, END 

EXP0NENTIAJI0N SUBR0UTINE 
M001FIED 

TEMP·. ST0RAGE 

.· J 

92K05o6-005 A 

--·-,·--; ~------- ----:--- ·-----· ~··--~-' - -~rl<!~: 

·-·· . -· -------~~· ->· .. ...:-----~----...: .. --:_;_·-~· 

- -------~~--..--· .. " .. _'~·-.. ~,-- -----------------
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PAGE 2 

* ----Fi.i!It-J NG P 0 I N T MA TH 16 BIT, MUL/DIV 
* 
!_ -- ---~J:~ -- -------'"- -- C0MPU.TES A••I, A. F"L,PT_, _I F'I_XED PT, 

* 
,STX .<t;PE+7 
.LOX ,$PE+4 ----;sy_A-- , $PE•9 
.sta: ,$PE+10 

______________ ---· ________ :!. L QA/_:-; • o , 1 PAR·. __ 
- ,LOX ,$PE+7 

,JMPM _,$QS 
.DATA .$PE+7 
,U)A~~-:- -.- '\:t $PE +9 

_ •l D-~~,'. ; $PE+ 1 O 

---------------, JMPl!__ il~QE __ 
.D-ATA •SPE+7 
,JMP ~O 
, 0RG , •-1 

SPE • E-~f fff- --;--_-
,CALL -~_--SSE, 1 
! D~lA _ __!o 
,JMP •*•2n 
.DATA ,Q,O,O.O 

-- -, _r·u~ 8 E_ _.!,__ --

• END • ·'('. 

0 0 0-
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* 
* 

. -FL0XT' i NG P 0 I N T MATH 

co 
f6 BIT, MUL/DIV 

* $QE C0MPUTES A••B.fL0ATING PT, N0S,. 
~-· -~·----. -. . ---- -·-. - -- --· . ..;. _____ __:._.:.. 

* BGQE ,STA ,$QE+8 
.STB .$QE+9 

- -~ ----.--¥-~· --·~·-·--~·- ----~-c-1.1~~L~~ -~ • · A-L 0 G • c s o·e +a.., 
,St0i· ,_$QE+7 

I----····· ------· -··· ~ J0f' , * +19 
1. ~LOX . ~$QE+4 

,STX ~•+3 
, JMPM • $QM B•L0G A 

---;tYAT A- -----~ o 
.J0F 1-*+11 
.sr A . ·• sc:JE•a 

~------ ---------·-·';sre-~-aE-+9 .. 
~CALL ,EXP,($QE+8> 
,J0F" ,(it+4) 

- • JMl> --- --·-c-;-c * + 4 > 

.ZER0 .;03 
- .. -...... -- ---- ----- .. ~- ?_~F' -- . _ _! ____ _ 

,LDX ,$QE+7 
, JMP I 0 
, 0 R G ___ !._~_ 1 

$o·e·-·----~ENTR-

, C AL L · ,. $ S E , 1 , 0 
.• JMf:> _y .. xS_G_QE 
,DATA .o.o.n 
,M0RE 
, !=ND 

Ar:B:O ERR0R 
SET 0FL0 F'/F' 
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--~-- ~ ... ------- -------Ftii T I NG P 0 I NT MATH 16 BIT~ MUL/OIV 

* 
___ -------------~-- ---~-L ~9 _________ _ 

* 
* 
* --·----- ·---·-----· -· ·-·· - - . 

* 
* _______ LfrHlE _ , E.QU • Ot_O _ 

-Al01f·---; ENT R-- , 
• C A·L L , $ s·E , t. 0 
,STX ,L0G+3 

---------------- -------~------; Lf)"Xf-- - • CAL 0G + 4 

.~ox ,.0.1 
Zl..:.----~··:·· --~---·.,_;;_~ __ _;_~ .- .. :LD·A._ ~----·----·'·:!_ O -~ 1 

.LOB .1,1 
STRT ,JAP •*•10 

___ , T Z_~ _ __!._ 

,LDAI ,L0GE 
,CALL ,$ER 

_ __ ! Z. E_R ~ _ _ __ ,_ 0 3 
,JMP ,EXT-.~ 

,.JIF' ,030,EXT 
___________ _ __ ___ __ ___ !._Q._~~l ___ t $ f MS 

.STX .L0G+10 

.LASR 
, S,"f'_~ 
,ST8 
, ,JMP~ 
,f)ATA 
,STA 
, S T9 
,LOA 
,UH 
,JMPM 
, f'lHA 
,JMPM 
,DATA 
,STA 
, S T•=1 
' J '-'! 0 

, ,-: AT -1 

0 

~ 1 
!L0G+4 
~ UJG+5 
,XDAD 
.CL0G+1:n 
,L0G+6 
, L 0G + 7 
, L0G.+ 4 
, L ffG +;;; 
.xosu 
,{L0G+12> 
.XDDI 
, (L0G+6) 
,L0G+A 
.UJJG+7 
,XDMU 
r (L0G+6) 

C0MPUTES NATURAL L0G 0F' A FL0ATING - ··- . - .. --· ·- ·- -· - ·-··. . - -·-

P0 INT NUMBER IN A,8 REGISTERS 

ERR0R EXlT W/ A=B=O If ARG. NEGATIVE 0FL0 
FTIP/F'L0P ser·; MAX,· -VE RESlJL T n~·----ARGmO~ -

ER_R0_t'l- _fL.~G 

ERR0R R0UTiNE 

MAx'.' NEGATIVE 

ADD SQRT 2 

f-"'+ SQRT ? 

SUR SQRT ? 

Ctll·MPU TE X: 

SAVF X 

0 

r 

0 



tO 
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·--,STA-­
. sra 
,.L04 ---·-·· ------ --- -- ~- ~ST A ----· 

,L0G+8 
,L0G+9 
.L0G+14. 
·*•17 
,L0G+19 - , LOA 

,.LD8 .L0G+20 
·--·------. ...,...- ------------~-------

* 
, TAX 
.LJ)A 

-~---·~----~---~-------J _ .. --: I A.R ~---~- -
' 
'* +13 

,IAR 
,STA ,•+in 

-·-~·st.fa • L 0G. 1 c; 
·-·• JAP- , •+11 

,_,_ __ _c _____ _;__ - ·-- ··-·----~"-I-~-~ -· -----· --~- - ·-· 
,JMPM ,XDMU 
,DATA , <L0G+8) 

_ ! _.)~ P _~ . _ !. X D A D 
,DATA .o 
,JMP ••-15 

. ---~ _ _ 2 .. IX ~ __ .J __ 

.LASR ,2 
,SUB ,L0G+30 
,JMPM 1XDMU 

-. --- --.-Dit"i~ ---·-~TL 0 G + 6 > 

,SUB ,L0G+1.6 
, CALL_ ~_$NM L 
.ADD .L0G+t1 
,XXZ ,CL0G+~3) 

,STA ,L0G+4 
.STB .urn+5 
.LOA ,L0G+1n 
,ASRA .~BIT-9 
, SUB , L0G+1 7 
, I.JAR 

'q;Q s 
,CL0G+6) 

·to·-· 

C SUB 9 D0UBLE PRECISl0N 
C SUB 9 

- ·ceJMPLiTE l0G 0F" F :( ((c9x.x+c1 >X•X•C5) X•X+C3 

IS IT END 
EXIT 

SET BY PR0GRAM 

82· SCALE 
2 AT 8 2 

x 
1/2 AT 82 

EXP 020? 
CPA 
TEMP urn r: 
urn F 
CHAR AC.' 

EA-.RASE 0200 

,CALL 
,DATA 
, ,JMPM 
.DATA 
, JMPNi 
,l!ATA 

,$QK FL. ADD 
,CL0G+4) 
.~QM FL. MULTIPLY 
~<L0G+~1) L0G 2 RASF ~ 

( 



PAGE f) 

• JMP• , AL0G 
EXT ·LDA .L0G+29 

____ _L_~JL ______ ~--LI2_8_ ____ .. , L 0 G + 3 O 
.JMP ,FXT-3 
, BSS , 8 

. .D~TA ~Q4040P BASE CH4RAC+2 _ -----· --·,--::n~.lA-· • 02650'.t. -oi'.32~04-755576 SQRT 2 DBL PREC 
. , DA J~, , o 1 7 3 3 3 • C ~ 0 G + 18 > , C L 0 G. • 2 8 > 
~~:: . ..:.,:.:_·"'-· .c •••• ~ '- ~-:J.D.Al' A·-·-- J O 10 Q 0 O_, ... ..1L2 __ Al SC.A LE.. 8_2 __ f' R 0_M . LEF'J __ ... 

,·DATA ,0200 BASE CHARACT. AT 815 
•"D0UBLE PRECISI0N C0EFf. C9 THRU C1 

------~·· __ ,. ~---------~~J1! T ~~-~~ O.!.? 2J~4~-~-Q ZJ§t _,_Q 1_!?-510{>, 0 a.31_2 3 
,p4T4_ , 0133042, 01001o,0102343, 066136 
t DA!~ < :''• O 1 0 7 2 5 3 , 0 4 2 3 2 7 

~-"'----·· ·. "~~-~D·AXA ./ ~01.00.0.0 0 t 0-777?7_,~.04JlP,OJL,. .... MAJ<~r.L~~PT NEG ... N0..·.·, 2~ .AT 82 
,DATA ,n40130,056205 FL.PT. L0G2 BASE E 0.542710277 

YYY , CPA , 
.. _____ ,_flt_~B E_ _ ____ _!_ 

,ENO 

·O 0 

·( 
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* 
* 

FL0ATING·P0INT MATH 16 B I T ' ·- MU L I D I V 

___ _! _____ ~XP 

* 
* 
* ___ __,_...~----···---·--·· -~ -'"·-··--··· .... 

* ____ _e X P- $ --'- ,:$ ll-'-'---~-- , E X X + 3 
• LDX • EXX 
.LDA • 0' 1 

---- ___ .!112~ -- J t. 1 
I TZX 
,,,tAP .~+4 

----••···----··••·-·•·------~.C-'~----@ 
,IXR 
,STA ,EXX+4 
• S T 8 _ .! F X X + 5 
, J'M PM--- ~ , q; Q L 

,PZE ~CEXX+?5) 

--- -·- _.)__A_f'J --
,JXZ 
,ZER0 

~ -- ------- ---------- ___ L~.M~--
1 lDA 
,LOR 

_ _ ___ --~JMP 
,LDA 
.LOB 
,JMPM 
, PZE­
, JAP 
,TZB 

-----~ * +11 
•*+5 
.03 

___ -~EXP T 
,EXX+29 
,EXX+30 

_,_f;XPT 
,EXX+4 
•EXX+5 
.~Ql 

• ( EXX+::?7) 
•*+6 

,LDA ,FXX+20 
,..J~P ,CEXPT) 
,LDA .~XX+4 

,l_D8 , FX X -...-; 

C0MPUTES E** X, ARG~ X A FL0ATING Pt~ 

C0NSTANT IN A.B REG, N0 ERR0R EXITS, THE 
RESULT CL~MPED AT O,A~D MAX ALL0WABLE N0.IN 
FL0ATING- PTF.' 

RESET F'LAG 
IS ARG P0SITIVE 

__ N_0 ·•· C0.MPJ.,,EME_NT 
SET F"LAG. 

FL0ATING PT SUBTRACT, 

IS X GREATER TMAN 127•L0G2 
YES; IS X P0SJTfVE 
N0. A:B:O 
EXIT 

EXIT . 

CVJNTINUE 

, JMP "'1 

,PZE 
,STX 

,~QM MULTIPLY BY 
.CEXX+?1) 
,FXX+7 

* ~XTRACT CHARACTERISTIC 

( 



PAGE .'1 

I .\ f\J A 
I ST.t\ 
,ERA 
,LASL 
,STA 
,STR 
,LDA 
I SUB 
I A $~_A .. 
,TAB 
,JAN 

-~ SlJS. - -
,CPA 
,JAR 

-'~·-'--··------:·----~'-'~·-· j _AJ:l.ll .. -· 
, STA 
,TBA 
.ADD 
,STA 
.LOA 
_,.ezE 
,JMP 
,CPA 

··--· __ -----. ·- __ _,JA.R 
.ADD 
,STA 

* 

-~ J.Z_i\._ 
,JXZ 

. I CPA 
_,A SL A 
II STA 
,LDA 
, L.DB 
,PZE 
,SU8 
,JA.N 
,JAZ 
,SUR 
I J"'1P 

,ADD 
,JXZ 

0 

,F:XX+R 
,EXX+6 
.FXX+4 
' R 
,EXX+4 
,EXX+5 
,F:XX+6 
, EX X + Q 

. ,NBJT .. 9 

•*+14 
,EXX+10 

~ex2t:1-_11 
• •+5 

. . 
,EXX+12 
,•+17 
, E.XX+4 
I 0 
•*+7 

,"EXX+13 

·' 

,NBIT-9 
,EXX+6 
,EXX+4 
,EXX+5 
• 0 
.EXX+14 
•*+7 
•*+5 
,EXX+t5 
•*+9 

SAVE MS PART 0F MANTISSA 

rs EXP0NENT P0SITIVE 

A SR A ·• E X T RA CT _ I NT EGER I 

N0 INTEGER. PURE FRACTI0N 

IF -VE 
I = I-1 

LASL 0R LASR INSTR. GET F SCALED BO 

F LESS THAN .5 0R 
EQUAL 

F LESS THAN 1/2 

0 

( 

( 



PAGE Q 

,TZX 
,JMP 
, IX R 
.STX 
,LDX 
,JXZ 
~tPA 
, JBZ 
·' _g_p B 
, I ~R 
.,LRLB 

LSRA . -·· ... ···-· _ .. ., ·-.···-·· ·----··-.- lfA_R. ·--
,I AR 
• LASL 
~ JMP~M 
,PZE 
.rzx 

··-·· - ;--j -A p 

, IX R 
.CPA 
,J8Z 
,CPB 
,J_BR 
,LRLB 

.~XX+4 

,EXX+7 
,•+11 

•*+7 

.• 1 
.1 

• 
• 1 

--·----- --- - - --
• XDMU 
, (EXX+23) 
, 
~-*+1?. 

. . 
• 
.•+7 

. . -· . 

• 1 
, L SRB .1 

* 
* 

,DAR 
, I AR 
,STX ,EXX+7 

,f1EC~~ 

,LRLR 
,LU-(L 
, J A '\J 
, i}'>( q 
f jt;jp 

. 'I_ !_S ~ 
, LS I~~ 
, ST A 

t TX f\ 

, /\ ; L :\ 

,n4 
, 1 
• 1 
, *+5 

·*-4 
' 9 
, 1 
.FXX+16 

, o· ., 

SC ALE AT 8 __ • 1 
~)~D PT; D0U8LE PRECISI0N MULTIPLY 

C0NV~RT ~~*L0G 2 T0 FL0ATING PT 
~2 * L0G 2 LESS THAN 0.2 0CTAL 
-t T0 X REG 

SHIFT T0 SIGN 
N 0 RM AL I ZED E X ! T 

L00P 
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* 
* 

* 

* 

,ADD 
,ADD 
,LOX 
, JX Z' 
,CPA 
,STA 
,STB 

,LOX 
, JM.PM 
.PZE --·-· -·;·5-f .4 

,STB 

,EXX+9 
,EXX+16 
.EXX+7 
,il-+3 

.EXX+16 
,EXX+17 

.. --.:- ...... 

,EXX+4 
,$QM 
.CEXX+16l 
,EXX+4 
, EXX+5 

________ ,_JM~ tL .... ~~~Q!<_ 
,PZE 
, STA 
,ST8 
.LDA 
,LDA 
, J f'1P M 
,PZE 
,STA 
.:STB 
,CPA 

· ,JMPM 
,PZE 
,STA 

· , S T8 

,TXA 
, A.SL A 

• A on 
, ST·\ 

, C EXX+t8 > 
.EXX+4 
,EXX+5 
,EXX+16 
.EXX+17 
,$QM 
• CEXX+31) 
,EXX+t6 
,EXX+17 

,$QK 
.<EXX+4) 
,F.XX+j3 
,EXX+34 

.t 
,EXX+39 
, * + 11-

f '-· n l\ I i:: x x + 4 
.LOH .FXX+5 

C0MPUTE·- E **<F2 * L0G2> = 
C5~*F +11~99999~~9~•~•f>!<CF•F~~1,999~)~~•f> 

FL~ A T • M UL T I PL Y 

F"~_~_AJ·; ADD 

C0MPL, 
FL, ADD 

GENERATF. G ADDRESS 

J j'"1 p ;vj 

, p z t= 
.~QK FL. ADD 

~ JM Pi'' 

, p / c. 

0 

, CEXX+16} 
.~QN FL. DVD." 
J{tXX+~3) 

0 

( --c 

0 



( 

0. 
PAGE 11 

--~~-·~--. ,PZE 
,ADD 

',_,i,-~.XPJ • L DX 
-. ]MP 

.• 0 
,EXX+6 
.EXX+3 
• 0 

, 0RG ·, * ·1 
,ENTR • 
,-CILI.-- . -- -,~.$SE~ t ~ o 
, JMP , EXPS 

EXX ,EQU ,EXP+4 
-------··------·-.-i3ss . - • 5 

ADDRESS ST0RED BY PR0GRAM 

,DATA .077~00,040000~NBIT~1 
,ASRA • 0 . 

• L.ASL .o 
· ,LASR ~O 

_ ~-'-' ·,· 2 5·_ A. l B Q ----·--·-·----------- ________ !J2.~ 1~~ ___ _!Jl_~"'o o o o, o 2_0_0 o o 
,ASS 
,DATA 
,DATA ---·---- . -·. ·-· .... .-. - --- --···· .,-~- ·- '" -

, DAT A 

•DATA 
-- -------------- .~_S$. 

,DATA 
,DATA 

• 2 
,041137,077776.040300 

. , QiQ3~~..!0??.fJ~_. 054?71,. 02776 
.041730~0171~.036535,003635 
.~77777.-077777.040740.0 

. ~ 2_ - - - -
,n40353,050500.n4n314,06775 
.<EXX+35) 

-----· !.t'if'Jg E ... _, 
.END 
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--·----.-. ·----

* FL0ATING P0INT MATH 16 BIT, MUL/DIV 
C0MPUTES C0SINE 0F FL0ATING PT.CRADIANS> 

,ENTR 
,CALL .$SE.t.O 
I L_ D ~ • ~IM p .. ~ 
.LOR .CTMP-1 
,JMPM · ,<t;QL 
L.ttAT_A ___ -~ Ltc0s ~4 > * 
,STA ,CTMP 
.sre .CTMP+1 

.. -- -- L4.~P_M • s IN 
,DATA .. tCTMP> 
,JMP* .c0s 

____ .. ________________ .. !.0.~J A , 04_Q344 ,_041767 P 112 ._fl. P0 INT 
CTMP ,DATA .o,o 

,M0RE 

'E.~P 

0 0 
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* 
* 
* 

FL0ATING P0iNT MATH 16 BIT, MUL/DIV 

* SI "J 

* 
SIN ,ENTR 

,CALL 
,STX 

-- - --- --- -~----- - ! l,._Q~ I_ 
,LDX 
,LOA 

¥ ___ __ _ _ _ __ _!_ L D 8_ 
,JIF 
,JMPM 

- - ___ _._JlAJ.A 
. rzx 
,JAP 
.CPA 
, l XR 
,STX 
~G~LL 
.STA 
,TXA 
,S_l!_B 
.TZX 

,$SE.1,0 
• y 

~_C$1N~4) 
• n. 1 
• 0. 1 

C0MPUTES· SINE 0F FUHTING PT.<RADIANS) 

ENTER 

~ 1.1 
.o3o.<EXI+1> 
.~QM FL. MPV BY 2/PI 
'-J y. 6.) _ . 

,•+4 

• 
,Y+5 
,,F"MS 
,Y+1 

,Y+8 

FLAG F0R NEGATIVE ARG, 
SAVE SIGN 

'3ASE 0?110 88 

,JAP •*+5 
~CPA 
, l ~ R 
, IX R 
, A SR l\ 

. , SU~ 
,JAP 

,NRIT-9 
,Y+11 
,EXI 

,AlJfJ ,Y+11 
I JXl 1*+B 
, /KI\ 

, ST 1\ 
, l ~1 .\ 
• c.) :n~ 

JJMP 
' JA ~~ 

,Y+9 
,*+2 
,Y+i 

,CZ+1) 
• l 

22, 26 SZ_ MANT • 
A=B=O SINE::Q 

LASR 

ARG A 
LASR 
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,JAP 
,LOA 

-._J. i!_h_ 8 
• .JMP 
,0RA 

__ ~_STA 
,LOA 
,PZE 

___ __,_LOX __ _ 
,LRL8 
.LLRL 
.JAP 
,DXR 
,.ERA 

---~-------- --- -- _,_s_:r~ 
,LLRL 
,JAP 
.. CPA 
,GPA 

z 

·, LSRB 
_ , JMP 

.LDA 
,STA 

_ , S T8 _ 
,JMPM 
.DATA 
,STA 

.•+6 
, V+i 

•*+14 
,Y+10 
• *. +2 
.Y+1 
• 0 
.• Y+5 
• 1 
• 1 
.•+4 

, Y+12 
-___ .. 'L~ 5 

• 1 
!Z+1 
1Y+1 
,Y+1 
• y :t-2 
.XDMU 
• C Y+1> 
,Y+3 

,ST8 ,Y+4 

* 

,LDA ,Y+27 
,STA •*+l.7 

,LDA 
fl i) 8 

- • ST\ 

, I AR 
, I A-,.; 

,Y+15 
,Y+16 
,Y+1~ 

,STA •*+1n 
,SJ ,Y+211 

f .p 
I 

0 

,Y+13 
, -t UM IJ 

LASL 

S.l GN 0F" ARG 

100000 

C0MPUTE SIVE<A> 
C0MUTE SINECPI/2~A> 

A CF0R EXP:O PATH> 
x 
xx 
C0MPUTE X**2 00UBL PRECISI0N 

C11)X•X+C9>X•X+C7>X•X+C5 ETC, 
C SU8 11 D0UBL PRECIS!0N 

SAVE PARTIAL ANSW. 

EXIT 
~FST0RE PA~TIAL ANSWER 

0 

--r~-

0 
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. EXI 

,DATA 
,JMPM 
,OATA 
,J~P 

,LDA 
,LASR 
,ADD 
,JMPM 
,DA'T·A 
,STX 
, JI F 
,JMPM 
,ADD 

. ,(Y+3) 

.XO.AO 
• 0 
• C*-1S) 
.Y+13 
t 1 . 
, Y+ 8 
,XDMU 

·.' ( \'~1). 
,.Y+13 
.n3o,•+9 
,<bNML 
,V+14 

,LOX -- ~Y+5 

__________ , __ JX Z. • . < * + 3 .l . 
,CPA 
.LDX ,y 
,JMP* ,SIN 

-~--i ER 0 • o 3 
,LDX ,V 

M0DIFIED 
.BACK Tel L00P 

SCALE 81 
1. AT BU=040000) 

x·. 
SAVE SIGN 

1 -0 

G0 T0 N0RMA~IZE R0UTIN~, 
EXPt 0201 AT 88 

IS RESYLl P0SITIVE 
N0. C0MPLEMENT 

EXIT 
A:B:O 

_________ ~_.J~_f> * _ . __ ,__~JN EXIT 
Y , BSS , 5 =----/-, 

~':-:~-~~·~"<';::.t:..;;;.:,;;_~, • .::..--->;'"1fi·r,i" -,~.r7tt--;·tr•c-t}+~1,..,i-=9'.:t~1,r1 ~~ a·4lf o cf o ~~-~-~,~ -

* 

,LASR ,_O: 
~c Ase 
,DATA 
,O~TA 

,DATA 

,DATA 
,DAiA 
, DAH1. 
.DATA 
• MVIRF 
, ~ l\J r)' 

.22 MAX BITS 0F MANT, 

.n1onono SIGN BIT 
,0,040200 TEMP,EXP0NENT 1 

DBL PREC. C0E~F C11 THRU Ci,_ 
.0111111.n106s2.05,011114 
~0177546.045735.05063~0~7360 
.0126521,03071,044417.066521 
• CY+1t;), CY+~6) 

0 



( 

P4GE l6 

* FL0AT!NG P0fNT MATH 16 BIT, MUL/DIV 

* * ATAN . 

* 
ATAN ,ENTR 

, C A L L • $ S E , 1 .- 0-
B GIN ,STX ,STT 

,LDXI .<BGI-N .. 1) 

____ ___ ___ __ _ ___ ·" ___ d.;_ DX __ !.O _!J._ 
,LDA .n.1 
,LOB .1.1 

__________ __ ____ _ ___ ,J __ ~_CR____ •.rt~ _ 
,STA .STT+1 
,STB ,STT+2 

···--- ___ _ ________ _!:__JMP.M _ _ _._ $~M __ 
, DATA , <STT+1 > 
,STA ,STT+3 

____ dU_~----··· _ , ST T +4 
ILDA - ~-S:--TT +i 
.LDB ,STT+2 

--------- ___ ~--------- __ _!_4!P ______ _! -.±4 
,CPA 
,DXR 
,STA 
.JMPM 
,DATA 
, JAP -
, LD A 
,LDB 
,LOX 
,JMP* 
,LOA 
,LOB 
, Jiv1PM 
,TJ~TA 

, JA l\J 
,LOA 
.urn 
, .,_J~PM 
, DAT 4. 

I JHJ 
,LDA 

0 

,TEMP+2 
,$QL 

.,CSTT+5) 
,(•+7) 

,STT+t 
,STT+2 
,STT 
.ATAN 
·• TEMP+2 
,STT+2 
• 'l\QL 
,(STT+7) 
,(CFO> 
,TEMP+2 
, STT •? 
• $QL 
,CSTT+9) 
,{CF"1> 
,TEMP+? 

C0MPU TES ARCT ANQENT 0f" FL0A TI NG PT. N0. 

0N_E T0 XR 
SAVE A 
SAVE .AA 
N •_N F"L _MP Y 

N**2 
N•*2 

FLAG F0R ·VE 
SAVE ABS N 
FL SUB 
10 ** ... 3: •· 0 0 04 0 61115645 

EXIT 
ABS.N 
NN 
FL.SUB 
fAN Pf /?4=0.10331720371 

A8S. N 
NN 
FL SU-8 
LO 

ABS. N 

0 

( ( 

0 
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.LD8 
,JMPM 
,QATA 
,JAN 
• LDA 
, L DR 
.xxz 
,LOX 
,JMP* 

,JMPM 
,DATA 
,JMPM 
,DATA 

__ ---------·- __ _____ ! L DX 
,JMP• 

* 
CF'O , LJ).4 

.LD8 
,JMPM 
,_DAT A 
,JMPM 
,DATA 
, J_MPM 
.DATA 

I 
,JMPM 
.DATA 
,JMPM 
,OATA 

.• LOX 
,JMP* 

* 
CFR .LnX 

.STT+~ 
, q; QL 

• CSTT+t1> 
,(*+9) 
,STT+t3 . 
,STT+t4 
• CSTT+4U 
,STT 
.CATAN> 

,(CF"EV> 

NN 
FL SUB 
10*•8=0575.360,400 

PI/2 
PI/? 
CPA IF XR:n 

EXIT 
C0NTD F'RACT ... 2. 

,(STT+25) ADDR 0F' iST C0EF'P 
,,ON P( DIV CN> 
,CSTT+1.) 1\J 
,STT REST0RE XR 

, $QK, < STT+13 > 

.CATAN> EXIT 

,(CF'EV> 
.<STT+15> 
,$QM 
, CSTT+t) 
,STT 
.CATAN) 

-C0NTD PRACTI0N 1 
EVALUATE C0NTO F'RAC, 
ADDR 0F' 1ST. C0EFr 
F"L MULTIPLY CN> 
f\J 
RESHJRE XR 
EXIT 

0 

..•. ~TT+39 
, STT+40 
,$QM 

P0L YN0M I AL · C3) N•N+C2 > N•N+C1> N 
C3 

t<·STT+3) 
,$QK 
,CSTT+37) 
,$QM 
.<STT+3) 
,$QK 
,{STT+~?> 
,iQM 
,(STT ... t> 
,STT 
,CATAN> 

• CFEV 

C3 
FL MUL 
N**2 
ADD 
C2 
MUL 
N**2 
ADD 
Ci 
MUL 
N 
REST0RE XR 
EXIT 

. EVALUA T I0N 
REF . 

0F C0NTD FRACTI0N 

,o ( 
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,LDX 
.LDA 
,LOB 
,JMPM 
,DATA 
,STA 
, STB . 
• LOA 
.LOB 

-----~-·---- ... --- -- ~-~-J-~·1"P--M 

,DATA 
,STA 

r-------- - --- -- • s ts 
,LDA 

_______ ___ _ _ ________ LL_Q_B 
,JMPM 
.DATA 
,JMPM 

--~-··· -~ -· --

1 DAT A 
,STA 

_ ____ _ __ __ _ _ _ ______ , S la 

CFEV 

TEMP 
STT 

* 

* 

0 

.LDA 

.t. .. DB 
- , _ _JMP~ 
,DATA 
.STX 
~JMPl'Yl 
• -DAT 4 
,INR 
, JM?* 
,ENTR 
,JMP 
• B_SS 
.BSS 

,DATA 
.DATA 
,OATA 

,DATA 
,iJATA 
• T) A T A 

• 0 J 1 
,8,1 

ADDRESS 0F" 0RIGIN -0F' TABLE 0F C0NSTS • 

.9.1 
:$QK 
,CSTT+3) 
,TEMP 
~~T-EM-P• 1 

• 6' 1 
.1,1 
• q;QN 
,(TEMP) 
aTEMP 
, TEMP+1 
,4,1 
,_5_,_1 
.$QK. 
,<TEMP) 
,tQK 

----- --·· ---~ 

,CSTT+3> 
.TEMP 
1.tiEMP+1 
• 2' 1 
.3.1 
.! $QN 
,<TEMP> 
·••3 
,$QK 

ADD 
N~*2 
SAVE 
SAVE 

DIVIDE 

F_L DVD 

ADD 
• 0 ADDRESS ST0RED BY PRGRM • 
,CF'EV 
, CCFEV> 

, CCF'R> 
,3 
' 5 

C0NST. F0R 16 RIT 
,035701.042233.037503.031720 
,040300.0.146737.027410 

W0RD 
10•*•3,TAN PI/24--
1.0,10••8 

,040344,041767 Pr/2 
C0NSTANTS F0R 

.037'572,0~1600 
,040516,017617 
, 040576, fH4262 

E0NT. rRACT. N0 1 FL.PT~ 
,2388229612 
2.445205396 
3.943529798 

0 

-- -~ ------

( 

0 
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* 

* 

0 
19 

,DATA 
,DATA 

,DATA 
.DATA 
,DATA 
-~·DA fA 
,,Q AT A 

- .~--,-· -·-·· ------· --·--···--

END1 

• DA·T A 
,DATA 
,DATA 
~CPA 
,M0RE 
• e_t'-_.IJ:> -

• 0137453. 01t150 
.040363.05502 

' 

C0NSTANTS F0R C0NTD. 
.040177.077774 
,0140052.024446 
,040114.047565 

. - - . -

.014047~.04640 

0 
-1.-314747223. 
1~798249626 

rRAqT~NJ~2 FL.PT, 
.9999992083 
... 3332870775 
,5985998078 
~-. 0635500089 
,3953544718 • 037745. 01.5371 . 

_. ~-~EF'F' .' F'0R P0L YN0M I AL. 
,9999999207 
•,3332966338 

. ,1957408066 

.040177.077777 

.0140052.024566 
,037544.01.6021. 

.. 

0 
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* rL0ATING.P0INT MATH 16 BIT, MUL/DIV 

* * SQRT - --~- -·-· -- _...__ ... ..:;.. :_ 

* 
* 
* -· 

SQRT ,ENTR 
,CALL 

____________ 1.SJ''-~-- __ 
,LDX I 
.LOX 

.. __ l1J1A_ 
.tDB 
,S0F 

___ @ .JA~ -
,R0F 
.Jrt: 

___ ! _s_t. A__ .. -

, ANA . 
,STA 

·---------- --- - --- ------ _t_J zx -
,LRLA 

* 

* 
EVbf\i 

,XAN 
___ :,LRLA 

,ERA 
,LASL 
.xxz 
.STA 
,STB 
,TAB 

,JXZ 
.~SRB 
.STB 
,ADD 
.ASRR 
,STB 
.ADD 
,ADD 
,JMP 

OsR,=; 

,$SE,1.0 
__ !_$_Q_T_. __ 
• (SQ.RT +4) 
IQ I 1 
~ g_, 1 
.1.1 

, S_QT .. 3 
I 

.030.SQT-3 

C0MPUTES SQUARE R00T 0F.A TL0ATING P01NT 
N0; IN A.8 REGISTERS. 0VERFL0W FLIP/FL0P 
SET IF ARGUMENT IS NEGATIVE. 

ENTER 

.$QT•t SAYE AR 
,SQT+10 EXTRACT CHARACTERISTIC 
~SQT+3 SAVE 
-~ 

,8 IS EXP0NENT· 000 
,SQT+11 Ir YES IXR 
.N8lT·8 
.SQT+1 
,6 
,SQT+12 
,SQT+1 
.SQT+2 

,(EVEN> 
• 1. 
.SQT+4 
,SQT+4 
• 1 
,SQT+4 
.SQT+4 
,SQT+8 
,{*+6) 

e ~~ 

EXTRACT MANTISSA 

LASL · 1 IF. EVEN EXPflJNENT 
M/2 AT 80 
M/2 Ai 80 

0DD E.XP0N •· · C0MPUTE -M*. 7+ .·22 
JMP IF EXP-. IS EVEN 

TEMP 

0.2-2!~ X SUB I AT BO RESULT 

f ( 

o· 
i ' 
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,STB 
,ADD 
,ADD 
.STA 
,ASRA 
,STA 
,LOA 
.TZB 

,SQT+4 
.SQT+4 
,SQT+9 
,SQT+r; 
.1 
, SQ T + 4 
• SQT+1 .. 

--·---------··-·-··- ----- __ !filV __ - -- I _S QJ"':_? 
,TBA 
,ADD ,SQT+4 

________________ -~ • S.T A ~5-_QT_+.5 
- ---~cLDA - I SQT +1 

,LOB ,SQT•2 
__ ----------~-~~_c ______ J_CAJ..L _____ ---~DJll ______ _ 

.DATA .CSQT+5) 
,LRLB .1 

tO 

a·.34 AT BO 
X SUB I AT BO 
X SUB 1•<112> AT ~O. 
1/2(X SUB I> AT BO 
M/2 BO 

x A r~_.a_o 

X/2 AT BO 
X SJHH l •J > AT BO 
M/2 
MM/2. 

_ 1_12 (M I X.S U B < I .• 1> > 80 

--------- ------ LL L_~J~. - ---~-t ____ . --- ---- -----
1 A DO .SQT•5 X SUB <1•1) AT B0,1/2 X AT 8•1 
.LLSR ,9 P0SITI0N MANTISSA 

'-----------------· _____ .. !.L SR a_ _____ __t_L____ _ __ . _______ _ 
.STA ,SQT+1 
,LOA ,SQT+3 

-----------'--- ----- 'LSR A I NB IT ·9 
----~TAR___ -- --- ·-

• ASRA .1 
•AQD ._SQT+7 
,ASLA ,NBIT-.9 
,0RA ,SQT+1 
,LDX ,SQT 
,JMP* ,SQRT 

SCH ,ASS .6 

CHAR ACT. 
.E_XP AT_ .... 9J. 5 
ADD 0NE -.~ 

E/2 C0DD EXP +1)/2,CEVEN 
BASE EXP/2 AT 815 
EXP E~1 AT 88 

REST0RE XR 
EXIT 

,DATA .0~0100_ 0100:BASE EXP/2 AT 815 

EXP+0>/2 

,DATA .022000,034000,077600 C0NSTANTS AT 80,MSK AT BE 
- ~ IX R 
,LASL 
,M0RE 
,END 

• j_ 

<O 
_· ( 
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* 
* 
* 

F'L0AT1NG P0INT MATH 1.6 BIT, MUL/DIV 

* 
* 

' * 

SQM 

1·--------.----- -· 
I 

FL0ATlNG DIVIDE AND F'L0ATING· MULTIPLY 
ENTER W/ PARAMETER IN ·A~B REGS AND 
ADDRESS 0r 2ND PARAMETER IN CALL SEQUENCE 
ERR0R EXIT_W/ A=B·=o A~_O 0VERF'L0W SET, 
USES F'XD PT DBL .PRE_c·.· MUL AND DIV IDE 

I * I . . 
I ~---~.--....:...---.2· ..... :.:~------- .. _ ··-----~--- ______ ; ..... 

XDMU • XDDI SUBR0UTINES, 
CJH1M0N PATH .. · 

I * 
i . . QMBG ; STX , $0M+4 SAVE XR 
l~-~---------------~--.!.-~Jf_ ---- ___ ._O_~JJ,_ Q_MC P ... .(L . R G A :r 0 LEX IT 

.. • TZ )( . , 
,JAP • •+4 

; .. •· CPA · .. 
·-·--·----------- .......... .1 ...... ---------~-----~··"--~--... 

IS_,IT P0SITIVE · 
__ l'Ut. _ C0MPL.EMENT 

SET FTAG !\ , I XR 
I .STX ,tQM•11 ·SIGN· 

.CALL ,SF'MS 
1

1

r-·-· --- ·· -- -- ---- ~i-.-s-rf· ·-·---~1~------·_ 

, S T-A ~ SQM + 5 SAVE A 
' ... Laut ---'~SQM+6 - .ANO AA. -

,STX ,$QM+9 SAVE CHAR i---- --
.LOX ,$QM~3 GET PAR ADDRESS 

. ·- ____ ) ~-Q ~- dtt J .J! {3 • 8 
.LOB .1~·1 89 
,JIF ,030,QMCP+7. ARG 8:0 ERR0R 
, L D >L • $QM + 11 C 0 N TI NU E S I G N 

1-------·.,.-·· 
i 
r · 

! 

! 

,JAP t • 1'4 
,CPA 
, .TJ X_R - • ,STX ,$QM+11 SIGN 
,CALL .~F'MS 
,STX • $_Q~+ lO CHAR EB 
,STA ,$QM+7 
,STB , $QM+8 
.J0F ,QMDV G0 T0 DIVISI0N 
.LDA ,$QM+9 EA 
.SUB .~QM+12 BASE CHAR ACT. 
,ADD ,$QM+10 EB 
,STA • crnfi1.+9 E·A +EB 
.UH .q;QM+5 A 
.urn ,iOM+6 AA 

0 

F'0R DIV 

0 0 
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,LASL .1 N0RKALIZE r0R MULTIPLICAT10N 
.JMPM .XDMU FXD.PT.D0UBLE PRECISI0N MULTIPLY 

---~ P_Z~ ~J $QM·+ 7) A DORE SS r2JR AR G 8, 
• ·R Q!F' 

QCMN ,STA ,$QM+5 SAVE RESLT T"EMP 
_ ~- L R L _A _ • !. _ _ . ~ 0 __ V E Te( S I G N 

,JAP ,•+20 
·,LOA ,$QM+9 RESULTANT CHARACTERISTIC, 
----~-~L. c-·- -~ 9M~J~~~ _. _ 

• R0F" 
,STA ,$QM+9 SAVE 
,LDA ,$QM+5 

----- - ----,[ASR ,-8 
GET RESULT 
F0RMAT--fi0R F'L '.'PT.· 

,0RA ,$QM+9 C0MM0N PATH 
_________ g~_ c_e_ ____ _!~A ~--- · , QM ER __ _ __ _ __ . __ . 

, L D X - ~7"$ QM +if -- S I G N 
,JXZ ,•+3 ADD CHARACTERISTIC 
,tPA , IS RESULT P0SITIVE <X>=O 

~--~- .. --··- ---------~R-0-f - • - -N0~· -c-eit~fPLEME-NT-

; Lox ,SQM+4 REST0R! x REG 
________________ --~ _-___ :: __ ! JM __ P!_ __ , SQM•? RETURN . 

• LOA -·~$QM·+-c~--- --- ----RESULTANT CHARACTERfstTc 
,J0F ,•+3 SUB 0NE FR0M CMARA. IF MULTIPLY 

* 
* 

,SUB 1$QM+14 
-?-----·--~-:TA-N~--- --~--·~.·a··M_e_R_ 

, STA , $QM+9 
.LOA .~QM+5 

,LASR .7 
'• .J MP ,QMCP.-t 

QMDV ,·LDA , <t;QM+9 
,SUB ··~$QM+tn 
,ADD ,$QM+12 
, JAN , *+12 
,STA ,$QM+9 
tLOA ,$QM+5 
,LD8 ,$QM+6 
,JMPM .XDDI 
$PZf: , ($QM+7) 

N0 T00 L0W 
SAVE RESULT. CHARACT, 
GET RESULT · 
F0RM~T F~R PL.PT. 

D IV I S I 0 N 0 N L Y 

EA 
EA•t8 
BASE CHARACTERISTIC 
ERR0R. RESUL1 L0W. 
EA .. EB 
·A 
A. A 
PXD P0I~T D0U8LE PRECISI0N DIVIDE 
ADDRESS 0F ARG B. 

« 0 ( 
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,S0F 
,ZER0 ,03 

_!_Jf"tP__ -~ QMCP • 7 _ 
,DATA. ,0124122 
,STA ,$QM+4 

L_________________ - --'- ~Q_A --- -- ! __ $_Q_N __ 
! ,STA ,$QM•7 
: ,LDA ,$QM•4 
i __ -. _ .__ . , JMP ___ ,,L:,CUt'!.6 __ ('------,..----$GlN------:- ENT R---
1 .s0r 

aJMP 
!-- - ---:-s·fi 
i D F'. 1 l A 
~-> .. _ - , S T A 
1;...,.c_----~-------~------... ----
! ,LOA 

,JMP 
, PZE 
.CALL 
, JMP 

1-· - __ , -~---!.~ti- --------~l~~R 
I ,JMP 

- . 
·•-8 -~-io"M+4 
,$QM 

- _ L___it_+c._4 _ 
,$QM+4 
,•+3 
• 0 
• -,SE·;·1, o 
,QMBG 

- . -
··-1c; 

A:B:O 
--

ADD ~QM+14 

i 
I _! 8_§_~--
ir~---'-~ ---- , DATA 

1· ,M0RE 

• 7 
.0.040000.0100000.0200 

I- 4 'END 

I 
I 

I 
1 ... -

1 

0 0 0 



(. 0 
PAGE 25 

* ~L0~TI~G P0INT MATH 16 BIT, MUL/OIV 

* * $QK .. 
$QK ,ENTR 

,R0F 
• C.ALL 
,M0RE 
.ENO 

· FL0ATlNG P0INT AQO 

,$FAS 

. . 

<O ( 
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* FL0ATIN~ P0INT MATH. ·t6 RlTi MUL/DIV 
* * $l"JL. 

* 
$QL , ENTR 

's 0F" 
- -·· --·-- - ~ ----

.CALL 
,M0RE 

- -- _: _____ ;__•. ~~ D" 

0 

FL~ATING P01NT SUBTRACT 

0 
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FLf~TING P0INT MATH 16 BIT. MUL/DIV 
* * $FAS , · 

* 
FL04TING P01NT ADD/SUBTRACT 

FASS ,TZX 
• LD.~ 

·-·- -.~JAP . 
• ·CPA 

.~FAS+4 

,OXR , -- ~·-------;-sr·y- • <GF As. a 

,CALL ,$FS"1 
.STA ,$FAS+4 --- . ---·--··----·-. - -, St X. • $t AS+t 1 

,STB ,$FAS•6 
_____ . _ ·-· ____________ :t1J1.~ .. ~ S ~I 1 + 7 

.LOA ,0,1 
.• LOB .1,1 

SET FLAG 

C0MP AND 

TEMP FLAG 1 

A CMS· MANT) 
EXP CEA) 
AA <LS MANT> 

,X0F" , L$~_AS+13) GP.A IF F'L.SUB PATH 
. -~-LOX • $F AS+B F'LAG. 1 

,JAP ,•+4 
--· . --- ..... ·- ----·- -', CP_~---· ·---··· .!. · .. ~. __ .:__. 

, I XR , 
, STX , ~FAS+9 

-- . ---.. -· . . --· .. - .!_GALL .. '~I.$ M 
,STX ,$F'AS+10 
,STA ,$F'AS+r; 
,STB ,$F'AS+7 
.TXA 
,SUB 
,ASRA 
,TZX 
,JAP 
,CPA 
, I AR 
, IXR 
,TAR 
,SUR 
, ,J b. N 
,LOR 
,THA 
• r,li I.( 6 

• ~T 6. 

.SFAS+11 

.NRJT-9 

....... 5 

.$FAS+12 

.•+3 
,~FA5+12 

,'1;FAS+14 
•*+7 

TEMP FLAG 3 

EB 
8 
BB 
EB 

<EXP 0F B> 
CMS MANT> 
CLS MANT) 

EB -EA 
SF tr; 

IF +VE BYPASS 
NEGATE 

SET 
FLAG 2 

CHK F0R MAX 
0K 

JEN LASR 1 NSTR 

(0 ( 



PAGE ~B 

,TXA 
, A no I .C$FAS+4) ADDR~ 0F ARG A 
,TAX 
,LDA ,0,1 
.LnB .~.1 
, PZ~ ~ • 0 
,STA ,0,1 
,STR .2,1 
•LOA .6.1 
,STA ,$F'AS+10 
.LOA ,$F'AS+6 
!LOB .'GFAS+4 
, LOX , u· AS+9 
,JXZ ,f'ADP_ 

SMALLER 0F A,R 

M0DJFIED SHIFT INSTR 

EXP0NENT CLARGER> 
SAVE 
AA 
A 

-~----~- ____ -4! ___ Afl l TH ME LtG _ $UFLtR: A_QJ10N 
G0 T0 ARITH. ADD 
P_AT~_ 

F'ADP 

,SUB ,$F"AS+7 
.JAP 

__ ! Q_.BR 
,ERA 
,LLRL 
~sve 
,JIF 
,JMPM 
,_.)}iP_ 
,ADD 
,JAP 
, I BR 
,ERA 
.Rew 
,_LL RL 
,ADD 
, L.4 SR 

·••4 
-- -- _!___ - -

,$F'AS+15 
• NB IT 
!$F"AS+5 
,n3Q,F'ASE 
,$NML 

'·~'.*:+16 -
,$F'AS+7 
11•+5 

,$FAS+1'5 

, NB IT 
. ,$FAS+5 

• 1 
.~_AP •*+4 
,LASR ,t 
,ERA ,<5FAS+15 
.. LASR ,7 

SB 

SET SrGN PLUS 
EXCHANGE A,AA~BB 

A·B 
EXIT P-ATH 
N0RM·.· 

BB****ARITH ADDITI0N PATH***** 

A+i 
SET SIGN PLUS 

EXCHANG A,AA+88 
A+B 

IS IT 0VER FL0W 
YES. ADD 0NE IN CHAR. FIELD 
SET SIGN 

,ADD .~FAS+tO LARGER EXP0NENT 
,JAP .~ASE+3 N0 ERR0R 

* A rs ~EGATIVE - 0VERFL0 F0R ADDITI0N. UNDERFL0 F0R SUBTRACTI0N 
,TZR 
, L DA I 
.CALL 

0 
• A ERR 
, q;ER 

0 

-T-

0 
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, Z-ER0 
-FA SE , L DX 

,JMP* 
,R0~ 

,STA 
· , TX A 

,ADD 
,TAX 
,LOA 

-----~- -· -~- - - -c · - --:-jxz · 
,CPA 

,03 
,$FAS+3 
,$FAS 

,<sFA·S+4 

,$FAS+8 

,$FAS+4 ··:·;..:3 - --

,LDX ,$FAS+3 
,JMP* ,$fAS 

AERR , EOU • o 
-·---·--·--------------- --~Sj_X _ . _ -L~f_AS + 3 

.STA ,$FAS+4 
,LOA ,$FAS 

~- _ _ _ _ _ _ _ _ ___ !_? l}l3 I • 4 
.TAX 
,LDA ,Q,1 
,STA ,•+5 _, ·------·~------·- ------·--: -~-r-A-R---·--··~·-----

E NT 1 ,STA ,$FAS 
--- ------···- - - -- -· ---- --~ ~-t:' F>. - _!,_ * + 3 __ 

,DATt\ ~O 
,CA.LL .~SE,1.0 

,JMP .~ASS 
~FAS ,ENTR 

,JMP 
,RSS 

,ENT1•9 
'Q 

A=B=o· 
REST0RE XR 

TEMP 
1~ N0.C0MPL. BY ~NML,0~0RIG. RESULT 
SIGN0F ARGA A. 

REST0RE AR 

~EST0RE·XR 
RETURN 

ERR0R F"LAG 

RETURN P0INTER 

G0 T0 START 

1 DA TA 
.L~SR 

, OAJA 
, M0RE 
, END 

,22,05211 SIZE MANT ,CPA 
t 0 
, o 1 o o n·o o 

. . 

c 
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* FL0ATING P0INT MATH 1.6 BIT. MUL/DIV 

* $FSM. 

* iFSM ,Ei\JTR 
,STA 
,ANA 
,TAX 
, ERA 
,LASL 
, JMP* 

I[$M _.DATA 
.DATA 

$FMS , EQU 
_ --.------ .~~ -~~ ,M 0_R.t; 

. • ENO 

0 

,TF"SM 
,TFSM+1 

·, TFSM 
.R 
.~FSM 

• n 
.077600 
,$FSM 

SEPARATE MANTISSA 

AR,BR C0NTAIN FL~PT. 
EXIT W/ EXP IN XR,MANT 

AT SFO 

- .-
MANT. T0 MI 0RDER SF 1 

MASK 

0 

( _' . 

0 
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* 
* 

~l0ATING P0INT MATH 16 BIT, MUL/DIV 

* $_NML 
* 
* 
$NML , ENTR 

~Jrr=-• 
.rzx 
.• J_~P 
, IX R 
~·CALL 

. , STX 
~~--f z·x·-

,030,$NML 

•*+5 

.xnc0 
,NMLT 

, LRLR , 1 
···----·----'----'--· ------~ L ~-'=- __ , ___ _i_ t__ -

,JAN •*+5 
,IXR 
,JMP 

·---,-CC§ .R 
, ... 4 
,9 

,LSRB .1 
___ _ ___ --------···- _ _,_§_!~ __ . ! N ~LJ + 1 _ 

~MLT 

,TXA 
,ASLA 
.CPA 
.-I AR 
, 0RA 
.LDX 
,JMP* 
I DUA 
,M0RE 
, Et>.JD 

,NBITw9 

,NMLT+1 
.~MLT 

.~NML 

• n • o 

N0RMALIZE R0UTINE 
ENTER --,JI TH N R ·• I N A , 8 SF 0 

EXIT IF ZER0 

NEGATE A,8 

0UT IF N0RMALtZED 
N0. UPDATE NR. 

0F' LEADING ZER0S 

SAVE MANT . .' 
. - . ·-

F0RMAT P0R FL.PT.EXP. 

ADD MANT. 
F'LAG F'0R •VE NR 

co ( 
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'' 

* FL0ATING P0INT MATH 16 BIT. MUL/DIV 
.... 
* _$I~ 

* 
* ____ e.1? _,.L QX 

,TZB 
,JAZ 

·- ·--- ____ . __ .!_ST~ 
,LASR 
,STA 
,LDA --· -- ---·-. ---·---------· ~JA P 

.CPA 
·,I AR -·--···--·-·· -------~----·; L rfA r-··-
, JAN 
,LRLA 

-------~DBR -··· 
,JAN 

---·-· ----- . -----·- ---- ... ~ .J..M~ -­
• LL R L 
,ERA 

-------.·- -- ---- ------ . --- ~h_? R _~ 
, STA 
,STB 
,LDX 
, .JMP 
,0~G 

$QS .~NTRY 

, CALL 
$IS ·.srx 

,JMP 
,DATA 
'M~1RF.: 
, E:\J D 

0 

,if>IS-1 

•*+23 
• 'b_I;S ~4 
, NB] T-1 
,$lS+5 
.~IS+4 

-· 

,•+4 

~ _._ ----··. 

C0NVERTS FIXED PT. INTEGER T0 FL0ATING PT. 
INPUT IN A, 0UTPUT IN A,8 REGS, 

ZER0 T0 B 

S_AV~ N_0 __ • 
SHIFT RIGHT 15.17 PLACES 

IS N0 NEGATIVE 
YES~ ·rw0s C0MPLEMENT 

] Hf: I N!E_G F;R ,• 
,NBIT•0200 BASE CHARACTERISTIC +EXP 16,18 
·••8 
• 1 

,*+4 
.! ~ ... 4 
.2•NBIT•9 
,$fS+5 

-~ _1 -
.0.1 

-,1.1 
~$IS+3 

• 0 
·*-t 

.~SE.LO 

·*•3 
,8fS 
, 0 • 0 • 0 

G0 F0RMAT IF NEGATIVE 
L0GICAL LEF"T i 
Tr .. stGt~(-set, G0 r0RMA r THE N0. 
IF N0T DECREMENT EXP0NENT AND N0RMALIZE 

_,_ 

EXP0NENT AND M0ST SIG. MANTISSA IN AR 
C0MPLEMENT If NEGATIVE 
SH IF J SJ G N ~-F' ... B __ T ~ B U 14 AND SE T S I G N ::: 0 
RESULT IN L0CATI0N SPECIFIED. 
SEC0ND W0RD 0F RESULT JN SPECIFIED L0C, 
REST0RE X 

/ 

i-· 

0 
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PA.GE 33 

·~. ··~...-~·, ... ,,..., ... ~. 

NBIT ,SET 
$ t1P V . ___ , SE T _ 

* 
* 
* 

$PS 

116 
IQ .. N_0 Ml.JLlIPLY JdR __ OJ_V IDE 

. -

C0NVEIHS _ f'_L0A TING __ P_T. T0 AN lNT.EGEH . _____ __ 
JNPUT_ !18 0l.J.TPUT I~- _A __ ~MtD 1..0CAT1.0N __ SPEC.iFJJl ______________ ·_ 

•"_! _____ , ___ .. ,,"-'""'-·"·-,·-,,-·-. ,_,,. - ---·-· _._., . ~. '"•" _____ , ___ -.-·--·-·----- --- ,,___ --··~· -~ ·---· ---·-----~ -··--"·" .. ---~·-·- __ ,,..,. 
sPs _,_oi:_cR LOA_ _ ____ _ _ . ____ . -----··-··-

, j I F . I _O 3 0 ' * + 3 8 GJL SAV _f; RE s u L T -l f A_; B.::: O_ l 

.. . 1 JAP _ , ~-~4 · J f _P_0SJ !lVE __ _a YPAS S _ 
_ , _ _c_p A . . :1 C 0Mf.LEJ1 ENT _ __ _____ .. 
_,_l ~ft - -~ - . - - - . -·- ----- - --- ----- ---- ---- -- - -

"'"""·--~----'"-SU~ __ ._. __ J __ lP_§_•_4_ --·.. EtA§>_~ARA.ca.~.fU .. S.ll~.±.1-. -~~· --- ,.___ _,, ________ --· 
'JA_N .. ___ 1c.*'!1.5__ JF' __ _lYf_G~_IJ \LE_,__ J_H.E_ -N..0 _I S __ A I.BA CT UHL· 

_ 1.~.U 8 _ , SP.S ~_5_ _ _C_tf_E_C.!S __ .f_0B_MAX -·EXP __ 01: ____ 1_6 ___ _ ___ _ _ __ _ _,_ __ _ ____ _ _ _ ____ . _ _ _ __ 
----~~J~JL ______ L~..'.!15 __ l F."___l.._E_~S ___ C_ttillNUJ;_, __________ _:_ ___ ~---- ____ ---------------~- ·-----'------------------- ------ ___ --"·----'.·--·-------- _ 

__ ,,_8-UB __ ,J_e$~~ ______________ _ ___ ____ ___ _ ______ _ ___________ ____ _ ______ .. ___ __ __ 
--.,-------~--~J__f_~ ____ _ _, ___ Ol_0_1 .. ~-~-_6 _________ l_f_ __ ~_2_*•15. ___ Ji_~ ___ T0_~ EX l T P·AIJj_,_. __ ~u=-~: .. ~X~Jl~.~--------·-------·- _ _ ______ .__ ________ ____ __ ___ _ _____________ _ 
---· ___ t S 0 L ""-- , __ .L----·- -----··-·· -· SET ~ll_B.f.Jn.!_W,_£..0 R -~RR~!!__ __ , ___ ·--·-·----·---~~--- ·- ___ . ~ ------------ ______ · . ---·--·-~ .. --~--________ _ 

, ZE_R.0 __ dl3 _fER0 _ T~. A~ 8 8~G~_, ____ _ _________ _ 
,JMP ___ .L~!.?.2__ .. _G_~ T~ EX_IT PATH _____ __ ___ _ _ ___________ _ 
, L-DA , $PS•7 _ ___ ___ _ _ _ _________________________________________ _ 

__ __ ____ --~JMe___ ___ ~--~-~~!-~I_Z-__~~-~~--- -G-0. T0 EXIT PATH - ___ -----------------.. --·----------- ·------·--------- ___ _ , ZER~ , 03 ---ZE_R_0 ___ f0--A;-8-- ---------- --- ·--- ---------- ----- ---- --------- - --- - _ __ _ _____________________________________ . 
-·; JMP -- -- - ;•-+i5 ____ - - exrr·· -PATH - - -- - ----- --- ---

..... , .... ~ .------;·i:A SR-· ·,NB I T-9-- -~--~·----"··Mi[TJ_~s·[-·il'~--B_R -·-··-·-·~-=----~~~:=--- -~-------· .. ---·----------
- ;'G·P_r·:_~~--=-~-=---- -- ·- CCA>= EXP0N, •16 A .. vE VAL.UE --- ·--··­

A -r..r0 w - c0N~f'A 1N5- -·r HE- ·· rf0- 0r-- fRA'c t 1 0 NA L s 1 rs * 
* , 0RA 

-;sr A 
---~PZE 

,TBA 
,CPX 
,JXZ 
,CPA 
.!AR 
, r·zs 
, R 0F" 
1LDX 
.STA 
,LOX 
,JMP 

, $PS+8 
,•+1 .. ;·••·a· 
_ , 
, 
,•+4 

, 
, $PS"'1 
' 0, 1 
,$PS•3 

-' 0 

-PR_~-SEN-f IN THE -8 RE-(f~ - --- - -- - -
ASRB 

~~fCA_Tf 0~_ -M0.lf~ --9y·~~}~rcfG~~t1--.·" 
AsF" I XO PT, I NTf;GE~ __ 

JUMP IF ARG P0~IJIV~ 
NEGATE 

o nf 8 . 
FLAG F0R N0RMAL RET~RN 
FETCH ST0RE ADDRESS 
SAVE RESULT 
REST0RE X 
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-----------------------------------------
0 3_ 6_0 0 , 01 Q_O , 01 OJHiO Q_ - - ·- ----- --------- ------------ ----- ---·--- ---·- - --. ----.-----------

__ 2_ __ 
. . 

·---~------ ---·-----· ------- ----~---------·--·-----·-·---------

- , ---

0 0 
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PAGE ;_~? 

* 
* 

FL~~TING P0INT MATH 16 BIT~ MUL/DIV 

* I AAS C0MPUTES ABS0LUTE VALUE 0r rrxED P01NT N0,IN A REG. 
-·-· -·--·--·--·-··--- ·-- ----.. ·-·-·- ··--- .. ·----

* IABS ,ENTR 
• c A L L I $.S E ' 1 ' 0 ------ ·--- ---------·- -·-;-cox i -- -; en.es .4 > 

,LOX ,0,1 
_________ _;_;,_, _____________ !_l._Q.:A. __________ . _ _! __ Q., -~, 

--·- - -·-·---···--~· ·---

,JAP* 
,CPA 
,. I AR 

., JMP* 
·, M0RE 

iIABS . . 
, IABS 

;_._, _____ . ·-· .• :~ .. ..i2.'-'--· .. ..!.~~'~Jt --- .... ·-' 

I F P 0 S I T LV E E X I T 
C0MPLEMENT AND 
TW0'S C0MPLEMENT 
EXIT~· 

·( 

- __ : . ....)r: .. :. 
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* FL0ATING P0INT MATH 16 BIT, MUL/DIV 

* ABS 
* 
ABS • EN.TR 

,CALL 
, L DX f 
,LOX 

-- - ~JJ)A. 
.LDB 
,JAP* 
,CPA 
,JMP* 
,M0RE 

--~~------~---···-··---------···. , .E ~ D 

c 

C0MPUTES ABS0LUTE VALUE 0F FL0ATING P0INT NUMBE~ 

,$SE,1.10 
,(ABS+4). 
• 0. 1 
·lb.l 
• 1_,, 1 
.ABS 

C0MPLEMENT HIGH 0RDER W0RD 
.ASS AND EXIT.' 

. . 

~--""'"=*· ... -- ---··---..... -- .... ----··--· .... · ·-"""'· ·~....,.,.------··:i;:·-------- --

-- - ----:-------~ .. ------...-~-' ' - ,, 

0 
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" __ ,_ -

* 16 BIT. MUL/DIV - ... ·:· FL06TING P0INT MATH 

* IS I_G 

* .. 
,JAP 
,CPA 
,. I AR 
,STA 
,STX 
,LDX 
.LDA 
,ASRA 
,ERA 

---------- ----- ------ - L~L~ -
• I AR 

. , LOX 
,JMP 

---~-·~~-- ---~ .. -- ---- ·;0-R G-

l SIGN ,ENTR 

II tSJ GN+8 
.ISIGN+7 
.IS1GN+4 
~ 0 .1 -
,NBIT .. t-
;tSIGN+8 

~ .~. !::t:_3-

.ISIGN+7 
, n 

', •-1 

~- ___ _________ _ -~~~L-~---- _ • $Sf;, 1 
,DATA .o 
,JMP •*•20 
,DATA .O,O ------- --------- -- ----- --;M-0Rt: 
,END . ' 

SETS SIGN ~F FIX~D PT, N0 EQUAL T0 SIGN 
0F N0. S?ECIFIED IN CALLING SEQUENCE, 

f_ 
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* 
* 

FL0AT1NG P0!NT MATH 16 8IT, MUL/DIV 

______ * ____ S IGJ'\1 

* 
* 

,•+3 1:- - - -· --- :-~~~ 
I 

i ,STA ,Sl~N+8 

SETS SIGN 0F· INPUT PARA.MET·ER EQUAL T0 SIGN 
0F"SPECIFIED N0 IN CALL·, SEQ, FUUTING PT.· 

IF N0 NEGATIVE 
c0MPLEMENT ANO 

I 1---· -----~--- ~- _J_$ _ _I)( _____ ,__~I.G.t'!'.7: ___ _8AYE KR_ 
! ,LDX •. SIGN+4 

CA).:: .THE .SEC0ND N0. 

REST0RE XR 

I .LOA .0.1 

1

,

1

1_ •. --~-- ___ c__ , AS RA · '--~-~J_:t-1_ . , ____ ----,-ER-A , s I GN+a 

,LOX ;SJGN+7 · 
I . / . < > • JMP . ; 0 .. 
i~·-----· ·~· .··-· ----·. ---~--~·~-~-- -- ---------· ---:---------··--···~···-~ -···- ___ .. __ _ 

,0RG .. •-1 
i SIGN , ENTR 
I 

i, __ ___ _____ ___ _ , CALL · !.:~~~t;_:,1_ ____ _ 
~AfA"'-· ,o 

i 

I ,JMP ·•-16 
/~---. ____ _:_ ____ ; ________ ,_JJAJA__ • O.,J) _______ _ 
I ,M0RE 

,END 

1~-~------.. -:·~ ... '."'""";""" ~---------- .... 

0 

·( ( 

/ I 

0 



t ·O (0 
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* 
* 
* 

FL0ATING P0INT MATH 16 BIT, MUL/DIV 

* $HM 

* 

$HM 

,LDX 
,LLSR 
,MUL 
,LASL 
C~·JMP .. 
.• 0RG 
,ENTRY 
,CALL 
,JMP 

; . , M0RE -----·--·--------·-·-·- -- -- ~-END·-· 

, $HM.+4 
~NBIT 

.,0.1 
.NBIT-1 
• n 
'*-1 
• 
,$SE,1.~0 
·•·10 
.. 

INTEGER MULTIPLY CHARDWARE> 

·SCALE MULTIPLICAND 
MULTIPLY 
SCALE PR0DUCT - R E T u R N .. --- -

ENTRY 
GET ADDR 0F MULTIPLIER 

(0 ( 
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---·-·-- - . --

* 
* 

tL0ATI~G P0INT MATH 16 8IT. MUL/DIV 

* * $HN 
,LOX ,'GHN+4 
, LP~ _. ~ Q.~_1 
, ST B , $'H N + 4 

,CPA 
• I AR , . 

• I XR 
------ - -- - --- -- ·- ---~-L AS_R _ - · , NB _I T"" 1 

,OJV .!HN+4 
L---~· ~--· --'-'---·--·· - • JX_~-~- _____ !:_,HN ____ , -

,CPA 
,IAR 

_ ___ _ ____ , T 8 A --· ~~--·---- ___ _ 
- --~--.Tt-1 ?--- ·• o 

.0RG •*•1 
__ . -····---~~H~-- ___ . _ ~J;_N TRY_ --~, __ _ 

.,CALL .$SE,1i0 
,JMP •*•22 

-- -~--- -- --- -- ------ -- _• .t1J~H;_ -
,END 

- -

INTEGER DIVIDE CH4RDWARE> 
.GE T D I V I S 0 R 

AND SAVE 
SIGN IND = P0S 
JJJM. P _. JE_ __ D I V. I DE N.D P 0 S . 

: •. · ......• -->'t':t.\l .. ,tD,~ND .. p·05 
"""°'"•'""'"'·•..:·,1"",-o/"'•·-··-;.,.:··,., •... .,._~····.···'.'.,,.,,_,,.,_._ 

SE,. s I G~ -I NO:_Nf:~ 
·SCALE DIVIDEND 
DI VI OE 

--- '·-- ---- J~e_TJJJ~ N J F' __ P~S JU VJJl..eNri __ 
ELSE INVERT QU0TIENT 

.AR. _ = _ Q U_~ T l ~ N T 
RETURN 

ENTRY . _ __ 
GET ADDR 0r DIVIS0R 

0 

( 

, .... ---.; 

0 
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* F'L0ATING P0INT MATH 

* 
* $SE 

* 
* $ER 

* - -- SE1 , STA 
,STB 

, ___ ---- ~"-------- ~ --'----- _!_ s I~ 
.LOA 
,SUBI 
,TAB ...... -...... ------- ·-~------·--~~L-·nA · 
,STA 

--~-~----- -- ----- _JA QJL_ 
,STA 
• LDX -

___________________ ___ _ __ _,! __ L~-~B _ 
,ADD 
,STA 

_________ S_E_2 ________ _. _ _LD_A ____ _ 
,TAB 
,LDA 

__ ___ __ ____ _ __ ~ __ J_ML _ 
,STA 
, INC R 
.SUB 
,INR 
,JAN 
.LDA 
,LDB 
,LDX 
, .JMP* 
,0RG 

$SE -.~NTR 

,JMP 
$ER ,ENTR 

A 
8 

, (,1R A 
,STA 
I Y"1P* 
, f) A T A 
, llA TA_ 

SUBPR0GRAM 

ERR0R 

• A 
.B 

--~--x-_ 
-, $SE 
• 3 

'0' 2_ 
~T_ 

----~rs.1~ 
.o.2-
,$SE 
,045 

- ~ 3 ;-2 
,$SE 
'l _ -
• 
• 0' 2 

- ·-·~2 
'0'1 
.045 
,$SE_ 
• T 
,SE2 
' A 
,8 
' x 
,$SE 
, *-1. 

,SE1 

, E 
• E 
.iER 
t 0 
, n 

16 BIT, MUL/DIV 

ENTRY C0NTR0L 

SAVE A,8,X 

BR:ADDR 0F SUBPGM ENTRY 
GET ADDR 0t 1ST PARAM 
AND SAVE 

- . . -~-

_SET EXIT ADDR T0 MAIN PGM 

X~:ADDR 0F DUMMY PARAM 

SET EXIT ADOR T0 SUB•PGM 
BET AODR 0r PARAM 

GET ADDR 0F ITEM 
JUMP If INDIRECT 
ELSE ST0RE AT DUMMY. 
L00K AT NEXT DUMMY 
TEST DUM_MY f lLLED 
L00K AT NEXT PA~AM 
JUMP IF M0RE PARAMS 
REST0RE A,8,X 

RETURN T0 SUBPGM 

ENTRY 
ALL0W REL F0RWARD ACCESS 

SET t:RR0R RIT 

AR - ST0P/PAUSE N0. 
_ BR - ST0P/PAUSE FLAG 

{ 0.. ( 
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x 
E 
T 

.·nlTA • o 
,DATA .o 

.• nATA ,o 
. ~--~-M 0 RE ... 

, END 

XR 
ERR0R BITS 
TEMP CELL 

( ( 

----L. 

-~ -· -------·--~-··*--- .... - ------ --··· -,- -<-- ...::,_.. -

•• J 

0 


