






























































































































PHASrf FUNCTION PERFORMED 

�c�o�~�T�R�Q�L� S I c:rtJ,4,I..S : 

!lIT/I (handles rres/!.-t 10.3ic.) 

C.ONTROL. FUN c.Tlot..lS : 

Me. -I �~� Me.. 
sust.o..in PH'"' unt;\ Mc..=<Q or 

until overflow detec.ted. 

RE.q.-ISTER CONTROL l etc.,: 

sjA+l> �~� 5 'f co = \<.oc 

S/A -D - S 'f co t: Koo 

SOl31 -++ AC030} e.xc;eF't oV"l 
80..,... A31 ft'no...l clod" 
6CI::! --H 900"30 

KOO ++ 831 

ON THE 1st CLOCK: 

1- KOQ 

NA +Co..rry -+5 l [DW 1.\l\1h e'Jen R) FLl 

A �~�s�'�i�f� [ " JNFLI 

O'S 1 �s�'�,�f�~�t� " ] 

1 
SO \ '31 -H A 00 30 ) BOoM A �~� I 

B%! �~�8�0�0�3�0� 

I -# 6'31 (Ins;.:!) 

ON Tl-\E 2nJ CLOCK: 

A -IDl - S) 5)(2. -H AOa3Q 

Bx 2 -H A3\) 80030 

KOD -++ 63l (2. :llibLLc.tient[ S'it.) 

+11\ - 32.rJ c..l..OCKS �~� 

SIGNALS INVOLVED COMMENTS 

D!T/I ., FA:bIV,t-.lIOEN,(PtH .. + (5/PHr./ IO)),N(FAl>!\J\-\,MC=t) 

t-J\c"lJc.? = tllT/1 Un'it'C\.\\y setto3a) 

BRPIiCo ,. FAM1lS, FHG..,tJfSHEX.NMC.Z:,NBRP HIO 

Sj5xAPDji :: �J�)�1�T�/�I�.�~�(�C�O�(�t�)�K�e�a�)� } KOO mea..n'S Fos'lt;ve 

�S�/�S�X�A�~�'�S�:�J�1�1� = !lIT/!. (e.O ® Kee) re.s·ldue 

A}(SLI ., FA t>I'V . PHG., N I'IIc..'l: 

5/A31 = AXSLI. A3IEN!I- BO.t"AMDS,PHC. } resid\Je X 2. -+'> AB 
6xBI..I = FA'DII.J. �P�H�~� 

5/83\ = Bx.BLI. S3/E.N!I ..... KOO. PADIV �1�~�l�.�I�.�o�t�l�~�r�i�t� \ 6;t .. I 

(Me:: 3? > cea .. I) 

KOO = Gooo3" fADIV. KOO/I .... cca.M.C2. (to CCl\lSe S/A -ID\ _ s) 

} F .... t in PH4 

}(2)<' !nume'f',\ -++ AS) 

(MO is fC\rce4 hi:} h ') 

(Me.:;: 31) 

(OVERFLOW TEST) (Me. = 30) 
'it. �i�l�'�)�~�i�c�.�J�:�.�e�s� I �~�L�L�e�.�t�\�'�e�n�t� \ �~� C. �~�\� 

DI.\JOVe: R = B-:' I, (DIT. �(�~�"�c�.� = 30)') ...... FA bIV, ex. c, ""cto. �~�,�J�M�C�7� 

(no reset o'c::.tive) (Wo.s set in PH4) 

BRPHIC = �D�I�V�~�I�J�E�R�)� S/MRQ./I :. FAMbS.PH C..NBRFHc:'. �N�I�O�'�E�:�~�J�)� 

eRP\-ic, = N8RPH \0, FP,M1)S. PHt:... �~�,�J�(�;�:�S�t�J�.�E�"�x�,�\�J� Met 

�R�/�c�.�c�.�~�J� 2.. = N!3 �~� I. (!)IT.( NlC. '3tl')) �~� FA bl'l/. cc. 2.. tJI.cl .. , tlt-J\c7 

S/DRQ.= 
BRPHiQ 

�(�~�u�.�.�o�,� �2�3�0�~� 631 "This clock) 

(iterai:l'ons for �~�u�.�o�,� 2.,29 -- 21 �~� B) 

Sheet __ 2 __ of _3 __ I MNEMON I C: ))W) Dr! 
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PHASr/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHc.. (Cont IJ) 

PH7 

ON \'HE: '3~r'" (tlnJ) CLoCK: 

;n h'l b'lt 5 X 2. -f-'t A 

enJ,\e S~A 
(B e,t\\\ Sh'ift~ left wlfh ,2.0 ~tU 
s/M RQ (for \"Ieit. ;nS'troct;on) 

s"tof SI.)s.ta.:I"1;n~ PH(.. 

N ['DW w'~ evEn R] ~ 
Inh'lb;E 5/ A±. b -4 S 
s/ PH9 

[Dw w·ith even R] ~ 
s/A ±oJ) -4 S 
o.dv Q.I') ce to fl17 

lit; sERV IcE CALL: 

Ie5tJ~ (en<.lb\c::.. entry) 
I'n h\b't s/PH&' 'tf ~OEN 
l>lT /1 ) use.j for freset loaic) '15 ; 

hence is one clock o.hea.d 
B"3I- KOQ when (S/PH(./IO') 

(Me. =0) 

.t\XSLI .. (FfTbIV, PH"), NMC~ 
A,XS =( ").MC.~ (resid\)e)('\~A) 
bit ~ 831) 

s/MRQ./I ::. FAM'DS. PH,", NBRf'H{.., NIOEtJ 

BRFi1G. = NMC.=. !=AM:DS. f'HG.. tJFSHE){. t-l BRf'H 10 

(disc.o.rd rema..inder) 

bIT/I ;s CUun1;f;J by N(Fl'lbl\ll-l.tJtC.-=) (se.e RE~'S1'ERco).}TRoL.) 
8R PH9 = FAbIVH. ,..\C i:. 

(so..l/e \"'el"/'la.inr-ler) 

t>lT!1 ,. still hiS\' 
NBR IS h;3h 

(ex.c\t)je 1st '3 a.nd fl'no..' 4 
. It end: ions) . 

r 'N(FAl:>N,CC2.+IJI.c.cQOS"e) 

IO~tJ<" :: FAM"DS.PI'i(".NFPRR.NFSHEX.NIB' ~Nfe/I 

S/FHb '" Bfi>PHIO. NC.LEAR, N loEr-! 

h',bl-e_d bt IOEIol on e.~lt O-r1d ena1\eJ by (s/PHf.; Ie-) on r-eturn, 
of PH" when f'H Go. ;$ interruf'1.ed.. 

Koo: (tOOCl'3 = FA'PN. KCO/I 4- 631 ,(S/FH(./lO.... (tor s/" %. b -.. 5) 

(entered \f [1l'N' ~m, e'ller. R J . no 

A "tD'--'S 

ove.. rflow) 

5 -+-J A 'R A IS n e3 ' 
NFL 1==?'5 I A - S 

FLl => s/-A - 5 

5/F<v-l 

(Frese.t on \c:tsT c.loc.'K of PH") 
AXS = FUDItJ. t-lRSI, PH? NBSI 

S!SXA = NPLI. (S)SX/Fl..t)} 
S/5xMA = FL.\. ( " ) FFIDIV, FH? 

S/ffW =- FUDW,NR31.P\-17 

PH8 (en"te.rt'.'A 'If [tw w\""\h €'ven Rl. r10 O'-ler1 \ow) l"emQ.·lndpr __ R 

S ~ RW (FRE.SE'T IN r .... 7) vJ m FO\ Q,~it7 rna.1:c.hed. 
1:D orisina.\ nurnero..tor, 

~9 ---8----"----s----:-( P--f-)(l-se---;-""b'l-·-Fa..-s-se---;A'"i-=f-olJ-e.--:rf=-lo-w--:-)-+-S-')I.-S----~-----:-(-FA-i>IV. FT-I9). N:Dl S 

PHIO 

Sheet 

S/A -- S 'If +/+ or -/_ 

S!-?l ~ S \f +/_ or -/+ 
SIR¥.! 
S/LR31 X [!lIN ..... iiiI-J e\len R] 
S/DRQ 

AX'S '" ( II ) 

sjSXA :: ( " ). N(FLI $])0) 

Sjs'l.MA:: ( " ).1--1(5/5)<''';) 

5/RW = FAMI>S, Prl9 

s/LRSI = FUn"". Nt13\, FH'9 

S/:DRQ/I = PH9 

No c\JE'RFLoW (CC2=O) ~ Cent,,!, from PH9) 

±A-»S } 
5 -/-II Rw'll ) J [DW .... lith ell!:n R 1 (Fr~set \n Prl9 ') 
S -H RW . If N [ II J 

IE. sTs ( cc 3) Cc q. c.oritro \ ) TEST S = FA'DIV lEN b ~ I NC.C.c 

I '1>uotient \ 

buotient -f-" R,,,I 

" - R 

OVER FLoW (cc 2. = I) ~ (entry from PH (.. \T1 IS nat set) 
(don)t. Cho.n~e. .scRf\Tcl1 PAll) CC '3 or cc+) 

TRAP to X. '43' 'If AM ::.) { 5/TRAP = ENne. cc2.. ~~. 0' vERtN1) +-L ,. FAbl\l + ..• 
S/~30:: S/TR.'3\ :: PHIO. cc.a..At-lt.o Vt:R1ND+-' 

EN:Dt=. = 'PH\o.ExC. 

3 of :3 I MNEMON t c: DW) :I>H 
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PRE3 B-+ S-,o-~ P 
) 

O)s~B J 
N (tI\c::o)~J set u\" !l\c ) FLE) FL~ f (r» PH" I 

RR~I-ff A (I'nsl~ 'If Shor"t) 
SHIFT 

I ( .. )*r 
s/SXI>-, ) s/A'l..RR R/CCI) Ricca. 

1 
PHS' A ~'5) 5 -# 8 'if lon~ S/SXA 

'RR~A 

Mc:-+ ...... t-IIc. '11 NFL2 I N(»FLa.(Mc.=o)=> 

hold FL'3 I ( )~i 

I 
PH? A -+ 5 -H Rw \ f eritereJ tr-om PH'-

: FL2. rneo.hS shft: ri~ ht S/LR:SI) S/SXB 

rL'3 rneo.tl S shtt 0 J number of bit ... S/RvJ 'f 10 1'15 
notes 

1 
PHIO B~5 

5 -No Rwv\ 'f 10"5 

I (fl~eJ fo;nt) (s) SI-tIFT 

PHAStj FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

Sheet 

I 

Ii 2!; 

{ 

1-1-+ FL2 (store dire.ct\'on) 

P2.5 ~ NP2(.30 ++ MCOIOS' 

P31 -++ FL"3 (odd no, bits) 
NPaS",,* PE'-31 -++ MeooaS 

B-s 
S++p 

RR'II...;... A 
O)s ~ B 

S/A-t S 

S/A'1-. RR 

(lnsi~ 'f short) 
(for short left shIft) 
(losiq 'If short) 
( for -..iR R -+1 A ) 

RJCCI (for rai1ty c.he~k) 
R/ CCe (for C>\lerT\ow test) 

S/PH~ 

of 3 ---

s/FL2 

tl\C):NPLI 

s/R?J 

= PRE"a. P2S) (R/FLa,. C.LEAR) 
= FASH.PRE'3.FaS' 

::. PRE:3. pal 

Me.)!.PL2.." FASH.PRE3.NP2~ 

Sn 

PX.S 

An 
BX't. 

sisKA 

S/A)(RR 

., 'Bn.SXB) (S/SXB: PRE/l2,) 
,. FAMDS. PR€'S. NAtJL~, NFAIM 

= RRn. Al<RR) (S/AXRR:. PREjl2. 

= FAJV\!lS. PRE'3 

" FUS, FRE3 

" FUS.PRE'3 

= FASH I FRE3 R/cCljl 

R/C.C2./1 = FAMbS, I'lFUMH.F'RE-a 

eRPHS " FUS, PRE. '3 

P..2~.: Itn~Ql'la r',~ht 

{e"en~ (2.IPI-+)~ Me. 
L odJ => (2 \ l"1- 2.) +t '" e. 

+\p\ --+- Me. 

C (s/LRSI/') = OU2..0L5") 

~ 
) S/Lf?31 .:; PRE/la.(S/LR31/12) 

I MNEMON I C: S (2S) 
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PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHS A-- s 
5 ~ B 'If lonj 

RR -f4 A 

susta:IT'l FL...'3 (on'R b'n- cot)n1 ',s, ~JJ) 
S/A~S 
LEFT SHI FT CAS~ : 

MC.- 4"1"'+ Me. (+Ipl-+~,Mc.) 

Sn 

B)(S 

An 
R/FL3 

S/SX.A 

=. An, A)(.RR 

= FlJs, Prl5'. ])23 

= RRn.AXRR 
=:. N CrUS. PH~) 
= FAsH. FI"\5 

::. (FAS H ,PI-\';-,l-lFL.a) (FUS hoI ~5. MeG. a.nj Mc..7 .: 0 henc~ 
. ) 

olowl'1 - ~ I.lf>tl'r>j 5ta.rt S a.t MC.5') 

= ( " ).MC.'l: 

= ( II ). Me ~ (tor ne~ ;nstruc:t(on) 

PH(. (SH1FT!N~ PHASE) 

Sheet 

CONTRoL 5 IClNALS: 

SFT 

SUM 8US: 

A-t$ 

IN ITIAL REq,STER cONTENTS: 

short I R (0 '5) I 
--------+-------~ 

A s 
10n.5 r R Rv\ I 

'--------+-------~ 

sFT = FASH, NTOH,), PHG. 

= FAs'rl. PH~ 

+ SFT 
+ FASH. (s/PH(../rc) 

(pl'"eset) 
(5ustain) 
(~tl.lrl"l from lje serv',ce'j 

LEFT 61-\ \ FT CA 56' " Ih'ltio.\\t Me.. c.onLo.ins 4-1 p\ - "'"' 't.Ihere. P ;s 'ihc:. nurY] h e.r of b',t pos',tl~ns +0 
b~ s~·/f1:eJ. A B S'rt'I-\tS (~Ft by I)s unt;\ Me h~S )down - c.ol.)nteJ (by 4) s) "to ii!-et"~ . 
RE~ 1ST£;. R CON TROL: 

50\31 +-AC03C) 

BO ~ A"31 \,nsi3 'f short) 
AO -- A'3\ ;f s'nort cyd,'c.. 
80131 ...... \30030 

AO -H 63\ 'If )Of\.:l c'fdic:. 

CON!> ITlaN coDEs: 

AX,SL) 

J S/A:.l 

BXBLI 

5/13'51 

~ SF1.NFLa,NFsHEx 

= ,b-,)l..SLI, A31 EN}I - f :. BD. FAIII "tls. PH~ 
l + Ao.(FLl S.D22.N'D23). Pl1b 

:. SFT,NFL2..NFSI-IEX 

::: B)(BI..I,B3IEN/1 - AD, (r-U5,D 22.:D23) 

IO<J'jk eel a.s I IS s!",ft {S/CC I = 
ihrOU3h Ao (FCl~il1 chec~) RICCI Ja = 

r FUS/' = SFT. N!=t..2 , FUs 

FU S/I • AG. Neel 

FuS/I, AO 

\ ~ cc;2 \f o'Je.rflow S/CC2. = FUS!1. (AO ® AI) 

'RIGHT SHIFT CASe:S~ 

I) odd no, ot b'lts: (FL.:. 'I'S en ('\W~'lt"I3 f,'rst dock 0 l~tid\l(" Me. conta.;ns 2 I Fi-2 , AS sh'l~ls 
n'5ht one. F.0sition and Me. coun-ts ('\o..uo by 4- l y'1e.1,J;nJ 2\pl-Co., ··Ni,en if,,:, shJt to/ 
\ I'S f\'n',shed) Sh'lrt'ln~ ta..kes r\Me. by a's unt;\ tile. ho.S. J6I.-'n-c.ol)f;t~..1 (bl4-''!.) to ~erQ. 
R~qISTt:R c.ot-lTRoL: 

Sao -+* Pia 

50030 -f4AO\31 

531 ~ SO f \003 
80030 __ 6013\ 

__ 2 __ of __ 3 __ 

'" SFT, Fl'2., FL3 

6/60 = BXBRI. 63\/1 - 531. BOOOIE.N/I _ FASH .D2."3 

B)(.BRI = sFT. FL2., FL~ 

I MNEMON I C: 5 
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PHASY 

PH7 

f'HIO 

Sheet 

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

2) Even no. of b'lts: (FL3 15 off durit'l~ first clock) I~\t;cr.l\y Me c.onta.:l"ls 2) pl- 4-, 

ri~ht by E. IS uot\ Me... ha.s dOu.)I1- c.oun~j (by 4- 1:5) to ~eio) 
REG IsTER CONTRoL " 

sooo -+-+ Ao 

500 -+-> A I 

S CO 2 '1 ...,...., A 02.3 1 

5'30 --+--+ BO} 'If lon 
s 31 -,.-.~ B I .9 
80029 ~ 130231 

PHASE CONTRoL.,etc..: 

rv.c-4~""e. 

(Me. :f 0) ::!P suJ:n;n PH'-

1 
a.d\lo.n~ to Frl7 

(~c. = 0) =9 . 
sJMRQ.. (for next \t'\str.) 

sjRW (i.e store A) 

MISe. : 

SFT, FL2.,NFL"3.NFsHEX 

(5000 Jeso::~,bec\ be)ow) 

( SOO ,. ,,) 

5/eo 
S/BI 

BX8R2 

= 8XBR2.S30/1 -S30,BOOOIEN) \ J-
FA'S H ,])2'3 

.: 8:KBR2.'531/1 - 531. EQOOIE~/ 1-

sPy, FL2.. \-lY:L3, t-lFSH E.x 

Mc.))c7 == SFT (rUS hoIJsMc.G:.o.ndtJtc.'7 ::o)he.nc.e.dowl"\-c.ourt~y4Is) 
SRPH6 == FAM!)S.Pl-\(,,~I'IICt, NFSt-\fX.NBRPH \0 (keef shlfb'I'l.:i) 
(NSR ,'$ h;~h J 
S)MRQjl -= FAN\DS,FH(.,Ne'RPH~,fj!OftJ 

S/Rw = SFT, Mc~,F'US 

short c:.yd;c. \on:1 cyclic a.r,lhrnet;" 
~~ ~ r-- 5000 = A'3O. (FLlS.!lc2.ND23) + 630, (FUS.D22.'D2E) + AOO - (AO. N (FUS.I\!D21')) 

~ ~ sao:::: A31. ( " ) ~ 831. ( n ) + ADO -,.. ( ,. ) 

Isooo I soo I 50 I SI 

IJO SERVIC.E C.ALL: 

rOE:tJC:. (~n~\t:- en1:.iY') 
,nhi\::it s/p'H(. 'If !.ot::N 

SFT " 

I ---

IOE'NG:, 

s/PtiG. 

sFT 

(Me. <.+) 
~ 

= FAM1:>S. PH(... t-JFPRR.NFSt-\EX. I&E: 'Nr./I .- N~C006b:' 

= BRPI-\(.,. NCLE:AR, N!eEN 

.. fAS\;. f'HC.. NIaEN 

A -\ 5 5n = An, A XRR 

S -r+ RW RW n : So. RW 

(hote: 5 ~RW joes; not take 'F\o..t:.e 'f PH" WQ.S s~ipf'ed) but i'oat is 1h F- c.Q.se .;t shift 
f'0s'it,'ons) hence. "'T'Fiere WOLl Id be:. fiO c.ha.n;3e 'tn'1F,e c.oite.nts of R) 

6/LR31 

S/HW 'IT lonj 

S!B-S 

S/PRq 
S/FHIO 

:3 of __ 3_ 

S/LR31 :=. (FIJ'S,PH7) 

sJRW = ( ,. ).1>23. NR31 - \'nh'lb l.s slorc.. when R i5 oJJ.) 
SJSXB = FASI1. PH? hen~e. R w'dl c.onkil1 

1he III,S.w. In ih',s c.Cl.Se., 

sJnR~ == BRPH \0 

BRPHIO :. FUS,f"1-I7 

(Frc:."30~t in PH?) 

E I\J bE = P1110. f:~c. 

2.13 

I MNEMON I c: S 



B-- 5 -r> F; 0 ....... 8 

I IJ (F:,., C)( -+ (tIC = 0)') -7 l-J s;I:. uF Me. I f'L2. r (?) 1 RIcCI) R/o::.2 PH'-
SHIFT 

RR-,..,.A) RRo ___ FLI r ( " )~? J-l 
slior"! => S/S'!-.MA ,-------.. 

lone:! :9 sj1..R31) S/A'I. RR 
~) r 

PH7 A~S ! 
I s/eC2 'if AI) 

l 
o -f., Ao 

F:Rv \ --r" A ) S/Ax,RR ] I .s/CC.I 'f t~AD'6\\ , ~FL"2. I 
'f I 

~FLI ~ sisKA I $JF~3 SO,?31 'i!:, Boo"2\~ I 

I I 
FLI =9 s/sxN\~ I 

1 ~ 

r 
~fl..l ~ A-57'" B) ($/S~A ~'ll1si5) PH8 I B~S ~," \if FL3 is on: 

I 
f~A-S~B, S/SXtJo.A NFLI ~ S/Sl<b Is/eel 'It iJFL2 

FLI 
=} L;nh"b'\t S!K31'\T NKoo I FLI ="; S/SXf},'s; IR/ce?) hc\d FL3 I 

I S/RW _'If Ion!:!; 
I 

S!LR3\ I 

PH4 

RR T-'> A k 
t PH9 NFL\ ~ :D ...... S) S/S'f..A . tf NfL'S 

PHS' 

r FL-\ 
{- J) - 5, 5/6 X.MA 'If NFL:' 

(NFLI =9 5 IS ;l1s"5) ;:!;> 1'\'lh'lb~ 5/K31 'if t-IKOO 

FL\ ~ NA+K31.-+s_A '3 -# R\\J v \ '.t-I lion:] 

S/S){A sjR'tJ 

I'JIC-\ -+t /IIC f NFLa 1 
R/FL3 I N (N FLc:. (Me· 0) =9 PHlo NFLI.tJF"Ls :;. A --.-----~ s 

I ( 
" 

) FL\,NFL?> ~ ~f\'" K'3\ ~s 
) --FL3 ~ 0 5 - ) 5 

notes " FL\ rnea.n& 'I"\-e~CLt\~-e. notrbel"" 5 f' Rw 

FL2. rnedl"lS Shift n~ht TEsTS (I'nel uJ.'nj B) 

FL.."3 rr,e.o.YI S resu)t =0 'f on In PHq 

'5H I FT FLOATINGr (SF) 

Sri \ FT FLOATINq-; genera.\ se~l.leYlce. of event.,; 

I) f\)L Ihe. abSolute. 1{C\lue. of ihe.. numher 'tn AB 

2.) sh\ft!fie. rno..nl:.:tss,o... b( 1'ne.. nurnbeer of he)(es sfe~lfl~j unless early : ... t~f : 
L.EFT : dec.rement eXfon.:nt) stop 'If e"-Foflent und.erfiew (S/CC2)) or \1 rna.nt;sso.. = 0 or IS ~" (sleet). 
RlqHT: increment 1\ ) olJ£l-flc\IJ (s/cca.) II " = 0 . 

3) store."'"'The re.sult (ne'Ja±eJ 'f orl'j'mo.Jly ne3",t,''Jc). (store. -true "E.eiO 'rr mc\Y'1t\",~,Cl... = 0.) 

note: nome.nc.\ a.tl>re JA1erel"lces: 

A 

'Referenc.e. rnafluo..l 

CHARAc.TERISTIC 
FRACTION 

1-\ a.r~\fJa.re 
EI<PONENT 

MANTISSA 

B 

~\~---------------------------------v~------------------------------~J 
....-'" 

(e>:FonenL: c.ounts uf 

or do..Jn \;:.ut. c:ioes 

Y\ot sh'tft: ) 

( I mo.lt,;ssCL \ 

1\;rOLl~'not.'L 

shlts left 'by I >5 or 

a.. shor"t s\';,h) 

214-

. ) 

b(' 25. 



PHASY FUNCTION PERFORMED 

END 
of 

PREP 

I"RE3 

I I I 

II 2+ I R I )( [:::::::=-= 
I I 

..;.. .:. 

I (y I R I (Ions)-

./ 

FL2 

I I ~ FL2. (store. J;reet;on) 
P25" * l NPa(,,3\ +->r MCOloG.) I ~ t'JIc.7 

NP.2.S =9 fa" '3\ r+ McoooS 

RR -r+ A 

RRO -t+ FLI (store si~n) 
O}s __ B (for short ca..ses) 

h t {S;-A_S 
5 01"" :;> S/PH'; 

{ 
S//A>t.RR} for RRI/ \.."A 

\0113 =9 S LR31 

S/PH'3 

RIce! (for norrno..leo..tion -test) 

R}ec.c.. (for ('Xf'. o"e.r/un~e.l""flo\..Ll t.est) 

PH3 (entered 'If \001 only) 
RR'I I -1-+ A - (1.'5 . ....,.) 

~FLI :::} S/A~S 

FLI =9 S/-A -t S 

S/AXRR (for rn.s.'>I'l) 

PH 4- (eritered if (0"'3 only) 

IA\- S 

S -++ B (l.s.IJo}.) 

SIGNALS INVOLVED 

,t (hexes) I 

V- J}~~12 '---- 3 5" fl Fo.m"\t S·I~tlo.' s: 
II~ 
.., I I 

... :0 ~: I FUSF : SF 3 I I 
/_ I 

/ --'- FASH : SF, S 
/ I -_ 

/ "I- "I 
FAI"\D'& : Sf> S> r.. tI ,..-----A---, ~ 

o 10 <.171 Me. 

S/FLa. = PRE3.P25"i (R/R2 ... CLEAR) 

tIIC.·JO,IPLI· = FASI-\. FRE.3 • Pa.;' 

~CXPLa = FAsH.FRE3.Nfas 

Sn = Bn. S'I<B) (5/SX.B = PRE/12) 

PXS ::. FAMDS. F~E.'3. NAWLi- .NFAIM 

An = RRn·A~RR, (S/AXRR::. fRE/Ia) 

S)FLI :: PRE3.R~O) (R/HI -:: CLI:AR) 

BX~ ::. FAM'DS. FRE3 

S/SXMA = (FUSF.PRS'3.~Da'3) 
6~PH~ .::. ( 1\ ) 

S/M<RR = (FusF. PRE3.112.3) 

S/LR"2> I :; ( 1\ ) 
BRPH3 = FAMDS. PRE/3+. NBRF'H5".NANLr. 

RiCc.I = FASH.PRE.3 

R/CC2 = fAMDS.~FUMH.FR;3 

An :: RRn. AXRR 

S/SXA :: NFLI. (S/SX/FI..I)} 
( FLlSF, 1>23. PH 3 

S!6xMA = FL!. \I ) 

S/AXRR " FUSF. D23. PH3 

(see. PH 3) 

BXS = FIJSF.D23.PH4 

COMMENTS 

M!) MW)MH) l'lW)l>\-\ 

FaS" = I l'neo.nS Rlct-HT 

(aIF!-I)-++Mc. 

4\ pI -f-* Me. 

(reF1a.ceJ 'IM PH'3 'If lo~'l) 

(for I A \ ...,. 5 ~ A ;,.. f'HS' 

in c.a...se. A i-s ne.j.) 

(LR31 '\S hi3h) 

(6/\A\~ 5) (\'$.\tJ.)) 

NFLI ~ 5/1'0 - s (ins;S') 

J F L: => S/NA + Ca.r 7 -+ 5 

1: dont set ~3J'f Mo : 0 

S/SXA '" NFLI. (S/SX/FLI)} 
( ) 

FUSF.lJ23.PIi4 (S/IA\-SJ (m.s.III)) 
S/ sxMII = FLI. " 

l
~(S/K31/1) w',\\ be: h'.I~\; 'If NKOO) hoIJ,'n~ NK'3\ 00 (I.e. K3\ Off)} 
N ( ,,)oo N (KOO. (S/K31/3) + (sjK3\ja) . (sjK31/S)) 

where (S/K31/.3);S hijh) aenJ 
(sjK31/a) == N (FAM1)S. PH,...») hence \s low) 

'Therefore tJ (5/K 31/1) r-eJuc.c: so. t:. ~ KOG 

RR ~ A (m.s.w) An ,. RRt'I. AxRR 

PHS -A ~ 5 'If short (see PRE3) 

NA + wry __ s if 1009 a.nd no, is ne9' (see. PH 4-) 
S -t-+ A ·If no. is ne.3' Axs '" FU~F,PHS'.rL\ 

S/A _ S S/SXA :. (FASH. Pr\5") 

Me. -I ~ l'i\e. 'f left s\-;Ift Mc.DC? = ( rI ). NfL.2. 

sh;ft CQunt=O *{S/PH7 BRPH7 ::. ( •. ).NFL2..MC.=C 
S/MRGl (for oext;nstr.) sJ~RQJJ = ( .. ).NFL2. ,Mc.: 

(A .... S 'J res. no. - ;"S'I~) 
(jo~t c.ha..nje. A X ros. no.) 

Sheet ___ of __ 3_ I MNEMON I c: SF (2.+) 
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PHASrj FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

Sheet 

coNiRoL 61G~ALS 

FLlsF/1 

srT 
FNORM 

FL'3 

FSHEX 

suM SUS 

(mo.nt~':.o.. is normdJi-aej) 
( mnntissOw :::: ~ero \n~ i co±.or) 
(stof Shit-l: in5) 

A - 50831 

FLlSF/1 

sFT 
FNORM 

SJFL3 

FSHE;( 

= 
:; 

= 
: 

FUSf, NleEN. (PH,=- + pta) 
FPlSI1. N10£;N, ""He. 

(M "" N't T P.lC+ All). NFL2..MC(", ~c.7 

FIlSF/I, soe\~~ .5/(.,"31: ,80031 ~ 

= FusF. FNORI'\ 

+ FUSF. FL3 

+ FusF, AO 

(normJi'l.eA- 01'1 left. s\{ift:) 

(IT'lo.flt;sSa... "" -aero) 
(O<fcnent' h~s 
un~e!"/o'llerT\o\U eJ) 

S/SXA = FASH. f'H5" (rl"'e:set) 
+ SFT (susta.in) 

+ FACSH, (S/f'tU ... / IO) (return freo\"!) IJf1 serv·,c.e) 

PRXAI:>/o o.r.d f'RXA~'D/O o..re. eo..c:h ;f"l~',b',t.e. ~ 'bj F'IJSF!I 

A REctISl"ER Ex PoNe.r-JT F'1E.1-1;. : AODO? a.re.. ;solJ:.e.J from 1tc:.. res.t of A 6y ;nhlbi0nJ l\;e reset 
e.no..h\e (1\'1./0) by FUSF!I ) a..\s 0 sinc.e 50007 a.re helj =- 0) no ) 's C<1..n s ~ AGOO'? \liq". "The. s\Jl: 
'po::\hs. AOM7 a.re. under "the. co ntro \ of AIJC7 an~ A"Dc.7 ",\';c'n C.CUl'lt i';;e:. eYfonent once.. 

t-or eo..ch he", s\.'rtlecl, 
AO: J Ao hecomes 0. I 'It s,j~if,~s eX'Fne.nt o'JerT\oul. It w',1\ he reset Otl1he. fo))o~',n3 

c\cc.k by VAO = FusF /1 ) a.f ~er 't-.CI.'1 ;f'l:1 rer1ortOcJ ',t's func.t.ions ("e. set cc c a.T'I~ ,~Q,'\se, 
FSl"\EX). It mlJst. 'be c.\eo.t'c.J before fn'~'ra.r;n51'h"e. re.su\t for scra.."tch-i J for Comro.-t,bl\,tj wiih ~7. 

INITIAL RE~15Te:R c.oNTE:to.lTS: "T~e. AB r~~lsters c:.onto.;n'"'ffie. abso\ute I/a.\ue. o-tihe. -tloo:\:;f'>'3 
ro;,.,t number (wTIt 13 ~T'1ta.; ",,;n3 ~eros ;'n 1h~ short c.~<ic.), "Th~ '1\\ ~o.\ nljm~er \\\"n;nu~ \" 

w'tli yield 0. result of true.. '3!! ero. 

I-EFT Srl \ FT CAS E: Inlio.\ly ~C con'tn.II"\S 4-\pl-1 ) v-Jhe.re P is 1h1: nU\ll~el of hexes -to ~e. s~Jtd, 
The ma.n~ssa.. 'm A 6 Ghltts \ ef-t by lis untl\ i"r,e. Me. h~ down-c.oun-kJ -Ie l!ero or" urY\\ FSH E'X 

s"tors If.e, sh'ift Jue 10 tlo\"trlJ;'i!:o:h~ n) e.)(iQI"le:nt underTlol.ool) or mo.r;t;s __ c:\.. o~'3;n<\ \ y 'De'\I'3 aero. 
RE.qISTE R r::.ot1tro\: 

50831 # A073\ (5000'1:0) AXSLI = SFT,~FL2,NFSHE:)( (F~erRtI\ rre-Jen1:s S8.J..., A7 

by Y'CLi s ;'n'j FS \-1 E )( ') BO -++ A'31 S/A'3\ = AXSLl, A'3IEN/I -BO,FflI"\DS. PH" 

80131 --r+ 800'30
1 

(o's ....... 93\) 

110007 - \ -f'+ F't0001 

S/CCI 'If mo..n-tlsso.. \$ normoli:eed. 

BXBLI 

ADc.? 

S/C.C.I 

:: SFT, NFLa ,NP5HE.)( 

'" FUSF/I.NFL2,NMC.t.,l'Jt'I\C7 

:: FUSF!I, 'Ft-lORM 

(on Q mot.,.. c.locks) 
(on I mod..4- c.loc.~s) 

R\~HT SHIFT CPlSE : In'it,Q,\\Y tile ccnto.itls 2\P\-I) Where P 'ls1t'e rumber of 'nexcs t; \:.e shJ~d. 
\he rno.~i\'ssa..;n AS S\;'lftS rt~'nt b('c's uht\\ 'ihe. Me. ho.S Jov.~n- c.ountel ~ 'l.ero or- ontll ~St1 Eox 

stars lhe. ",\.'11t c!ue +0. eXrc.nent o'olerT\oLU or mo..tit"t'sso.. ot"'Cji'fl(l.\\Y be~n:l ~ero or be;n<j shitt..eoA off 
the e.nd of A B 'rf \of"lj or PI ',f s~ ort , 
RE'qISTE R corit.ro\: 

S0829~ AI0'31 (01:;+>"'Q809) A1.SRa = SFT.FL2..NFL'5,NFSHEx (NFL:';S farf'~eJ p,,;nt) 

S 30 ...... BO } 'f \ s/eo -:: E)('BR2, 530/ \ - 530, BODO" ~!I ----'j-
\ onq FASH. ])2"3 

531- 61 ..J SJSI:: Bx8R2, 5'31/1 - 53I.BOOOIEN/\ 

60029 __ 802"31 8xeR2. ::- SFT, FLc.,NFL'3. f..lFSHEX (I-lFL'3 ;S for f;'o(~j FO'lnt) 
Aoo07 + t ~ Acoo7 A.Uc.? = FI)SF/I, FL2.. NMC.?, \olc.c.2. (on a mod. 2. c.\e..c.ks) 

_2 __ o£ 3 

2lb 

t. (Ft"t .... en-ts s Ilrr\us c..ount ',n PH7 in c,o..'Se 

where ex f" OIJCrf\OIU COJI.SeS FStlE)<) 

I MNEMON I C: sF 



PHASY FUNCTION PERFORMED 

PH' (coot IJ) 
PHASE c.oNTROL.: 

MC-\ ~ Me 

(Me". O).NFSHE"X ~ susto..;n PH(. 

(Me. = 0)+ FsItE'X ~ eJ'Y<l.rtc:.c. to PH? 

S/MRQ. 

MIse. : 

~a. 'f e.lI.fonc.nt uncler/o~erflo"" 

SIGNALS INVOLVED 

Melle? :. SFT 

BRPH' = FAMl>S.f'I-I' .NtI\c.i!..NFS\-\EX,NBRPt~\O 

(N6R is r.''.5h) 

COMMENTS 

stMRQ./1 = FAM!)S,PH,-,I'-lBRPH(..NIO'E:N (tor nex.t instructl'on) 

s/cc.a ::. FUSF/I. AO 

(Me. <+) 

~ !./(!J sERVicE: CALL: 

tOENG. (eno.b\e entry) 
Inh'lh',t S/PH(" 'f !~e:N 
( S FT a.nJ FUS F / I o.re eQ.c.h 

10'EN C. 

s/PH' 
\'nh ;'bite.: by rOE N) 

= FAM1>s. PH". NFPRR .NFSHEX, I~ EN'-/I - NMcooo5"i!:. 

= BRPHC.,NIO'EN, NCLEflR 

PH? (PROB E RE5UL T) 

(FUSF/I is st;l\ hi5~ ) 
s/ce\ 'If left a,nJ. mo.nr;sSo.. nortna..\i~J. 
S/c.C2 X eXf'onent o\le.'l\)I)Jerflow 
R/AO (render 5;311 bit +) 
s/FL."3 'f tnM"ti·SSIl.. = a 

5/8-5 

PHS B - 'S 

PH4 

S...,..D 

NFLI '* siD -'J S 

FLI ~ S/-!l- S 

S/LR31 

s/RW 'tf \ons 
IF MANTISSA =0 : 

s/cc I if I eft sh'Ji: 
R/ cc.a. 
holj FL3 on (for s ~oTltr, irl FH4) 

:t J) --"' S} s...,... RW~ \ 'f lol"'j 

IF /'II/H·lTISSA r 0 : 

NFLI ~ sjA --" 5 

{
FL\ ~ S/NA+C(1.rr7_ s 

don't set K31 "If Koo = 0 

PH 10 A or I-JA+ Co.rry or O's ~ S ...,... Rw 

S/CC3 J result> 0 1 
s/c.c..4-" ,. <. 0 J 

Sheet 3 of .3 

(w',,, be low (,'n \c:ftca.~e.}tl'nU1 

FLISF/r 

s/eel 

s/ee;a 

R/FlO 

sjFL3 

: Fus F • ~ I OE N. (FH" + F't-I?) FS HE')(. cQ.Used byexp,underflo.,,) 

.:: fLJSf!I, F~OR/I'\ - (AB+A9 +AICtAlI ).t-lFL2..Me.c...Mq------' 

:: FusF/I. flO 

:: FOSF/I 

= Fl.lSF/I.S081~~,Slfoalz:,Bo031"i!: (A is on S08"31) 

SJ5XB ": FASH, PH? 

Sn = Bn. sxB 
Dxs =- (FU5F. FH8) 

sjS)(J) = ( 
s/SXM"D = ( 
S!Lf~al :: ( 
s/R.W = ( 

s/Cc.1/1 = ( 
RJcc.aj, .:: ( 
R./FL3 = N ( 

(Frese\: in PHS) 

" 
" 
II 

" 

).NFLI 

),FLI 

) 
).1)2.3 

).FL 3, NFL2-

).FL3 

) 

L ~\wa.. ys hi~\' 'If short 

(c is c.of/s'ldered normQ.\ i-=ed) 
(co..ncel o'ierJu!'lJ~f!ol.lJ in J.. ) 

(l.s.'N.) 

sis'!. A :. NFLI. (S!SX/FL1l] 

( ) 
-fUSF. PH9,N FL'3 

S/SXMA :. FLI, I! 

(S/K'SI)2.)= N(FUSF,PH9) - -- (s~e d',scuss ion '\0 f'H4) 

.s!RW :. FA M'.D S , PH9 

sjDRq/1 '" PH9 

(rreset In PH'!) 
TESTS = (FUSF. ENDE) 

TESTS}I = ( " ) 

ENtE : FHIO. E)(C 

217 

(true. ~ero '{f mantissa.. = 0) 
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301 - '30e.. 

302 - 3 0 9 
310 - 317 

31 e - 32S-

32.(" 

327 

3c.8 - 329 

330 - 33 \ 

(332.. - 3~9 

qENER'AL 1t-l!=O, 

ADD/SUB 

MIJLilPLY 

:D1\lIDE 

FLOA-rl}~q POlt'-lT BOX OPTiON 

FLoW CHART: C PU ~ BOX 

" FA fl P 1-\ 4- - 5 1/ 

"DISPLAY - BUS sYSTEM 

A"'Oj) E R fJ\CllULE - A'\)\) E~ CONTRoL 

Re.ser\led -fer o..c1d'tb'Oha.\ InTo.) 

notes on doc: um entl:l.tion : 

~.07 

oz'. 07 

0(,.. ~7 

0<;;.07 

FsL. 

FAL 

FJ)L 

FM\.. 

Ie 

ID 

IE 

IF 

Cf2.. 

FSS 3C 

FAS 3]) 

fDS 3E 

FMS 3F 

I) CPU o..nd BoX o.ct:'Il'ty o.re corrtb;ne.d 01'1 'ine s~\JeY\ce cha.rts. C,PU f""/7Cr/~ns an::: a.11 ~n'r;ted Or) a. slclid:. 

2) The. "qenero..l se~Lle.nce. of events
ll h&S on F<!.~e$ 302.) 310) a.nd 3\8 a.re intenJed on1YLo .:lilJe 0.1'1 ;rrlFre:ss;on 

of who.t i'S "to toke.. r1o.ce. \liey co.nnet be ~ilher con'f1ete.. or o..ccuro..te. 'tn e.ver'l deto.\\ wil'hout, becom;h~ 
Too cotr'!F11·ca.te.d -r" ser\le \1f\e.,'tr li)tehJej rurfose.. 

Misc., : 
I) 10 sirnulo.te o.bsence. of 60)(, 

o\JERALL BLOC K of 130)(,: 

4<a 71 0 7 'B -8 
I 

47 

+8 71 0 A 31 
L.+) LI) XI )R2) R+ 

---A 

45' 111 
~ ::> 

48 A 

U} 

+'-.. 
4'8 -D 

-F 

301 

A1)1)/SUB 

postnorm 

ctr. 

a.u~end ) 
5ca.\er 

o.dc\ enj) 

Sum 

exponent 
buner 

0.\;'31'1. ctr.) 

Sum expo 

MUL DIV 

lnU Iti F \ ier 

(ba.c.KwClrds) 
~uotiet'lt 

product) hUlTlero..tor) 

sc.a.ler 5 Co.\ e.r 

rrlUlt;fl'tca.ncl denON'\'mo.tor 

itero.tiohS ;tero1ions 
ctr , ctr. 

~IlO. ex.p. 

FLOA\ING, polt,lT - crENERAL 



(&.l 
o 
f1J 

Condition Code 

1 2 3 4 

0 0 0 0 
0 0 0 1 
0 0 1 0 

0 1 0 0 
0 1 0 1 
0 1 1 0 

PJ{ : 
0 0 0 
0 0 1 
0 1 0 

1 1 0 0 
1 1 0 1 
1 1 1 0 

f----" 

Condition Code Settings for Floating-point Instructions 

Meaning if no trap to location X'44' occurs Meaning if trap to location X'44' occurs 

A x 0, O/A, or -A + ACD with FN=ll I *@ 
N <: 0 norma * 
N > 0 results * 

*@ divide by zero } 
* overflow, N < 0 always trapped 
* overflow, N > 0 

-A + ACD 
-A+ A I 

N < 0 I > 2 postnormal-I FyoO, FN=O, and N < 0 > 2 postnormal- FS=l, FN=O, and no 
N > 0 izing shifts no underflow N > 0 I izing shifts underflow with FZ=l 

underflow with FZ=O and no trap by FYol CD * 
* underflow, N < 0 I FZ=l 
* underflow, N > 0 

CD result set to true zero 

CV "*" indicates impossible configurations 

@ applies to add and subtract only where FN=O 

CONTROL FLA<q-S (in FS-W): 

Fie ("floa..t\'n'3 ~e;o"): 

When == I c.a.uses b-a.f to XI4-4-1 

'if ul"Idertlow 

1J-J\lCI'I = 0 CCULses -i!ERCS ~ be 
stored (exc.ef't lN~e;e.. e;;'JV'\\ti'co.nc.e 
trap c.oilc.i.Jr:<;) 

AlD/'SUB: C1enen ... \ se~uance. of events: ____________________________________________________ AilD/6UB contrcl fla.<J$: 

o fut 0JA5erJ (f~) in A 
a) Put o.dJend (~vJ) il1 J) 

5) Put (o..u.~enJ e.><fonent) - (Q.Uend Q)(ionent) \1"\ E 

4) l-\e~C\Jec·lI·nCl.\\1 n~h~ shtft""The mantissa.. w1h the St(\n\\~r 
e.xfon~l"lt b'y lh~ ~iWeV"C!'I'l(:.e ;n E 

s) f'ut""The \a.r'jer of 1he. two eXjonents ;n E' 

c,) Adj /Subtia.c1:) resurt ~oe.s-t::c .D 

7) 5cCl\e.. lresult( !.lot) nQrma..\i%ed (un\es:. = 0) or left 
sh'\tt,'n~ i,,'n'lb\k,c} by FN = \), 0 ~ I result 1 <. \ \5 rut 'In A 

8) Asse\"Y1~Ie. adjl.lstej exr0r,ent (E) Cl.V"Id rna.ntiSIiCl. (A) 

0\1 S In f r-of' er FO \ o..rit:r 
9) store. s 'if not TRA f' 

FN (coJ\e.c\ FNF \'rl hClrc).",a.re.): 

W~el'1 ::. \ \r.~·I'b\t,. normCl.\ I'';!: all'on 

of resu\bs 
whei'\ =0 a.1\olAJ$ normo..ll~o.1:l~n 
of r-esu Its 0.1'\ J se"tt.I'n'3 of cc. \ 

'tf tor '0 hc)(e.s of I unnorrna.\i :eJ 
resu Itl ~ 0 

FS (s;'3I"\',hc.a.V1Ce. tr~ 
VJ~en = \ ca.uses tra.f' to X '4 4-' 

'If FN = 0 a.nd. tor 3 hex.es of 

lunnorma.\I'~ej re:llu\tl = 0 

FLOATIN~ POINT: q-ENERAL INFO.) ADD)SUB 



c:.u 
o 
01 

a 

3 

4-

5 

-II' ~ 0 -+-~ A47S1 > 
E'i'J • 9':31"1 ~ MWN 

I 
(EW) ---) FP~ 54<:.07 ~ .])4" '31 ) Aooo,(, ++ F 

1>10007 -f.'J' Aooo7 ',f AO ) I -r~ AS) \-H DB 'if MWt-1 

.s/A -t'!> -+ s' f Mwt-l) S/A- D -+ S 'rf~ 1 (1-<7 win • 1/ 
._-----_.- -

1 
(R\I\)--.. FF) FP~~F\o0'51 lloo,5 (o's -M "0031 'f .s~ort.) 
Soocn ~ E (I.e., (Aei)-.(De.t) ~ e.) 

1 
(EW"I) -+ FP) FP-t 50031 'f l0!!.:l j 500'31 ...,... :1)003\ 

(E=O)~ ASFP~ S/A+:b ~ S 'f o.JJ..) S/A -1) -4 5 J sub, 

F - c. + -t-) E:. ''if Fc ) F - Go + -/~ E 'r FO ("e. (Aet)- G..,4.,.. E) 

(E >0) ~ ALM ~ s/l nl-. S) s/swE. (For flI-.ff!:l\ E. -I -H E: 

6/SW 1 'f tl\w~ ) 5/ FFR 'If (sub ® MWtJ) 

(E<.O)~ AU~ ~ o/\A\-t S) DOCO? -H F) E+I ++ E 

S/Sw \ 'f A+7 > 5/FFR J Aft? 
-------.... ~---~. 

r 
5 X. 1'1' H A (O's ...,..)0 AO+31 'tr short) A ~ J> \~ svJ E. 

_. 
(E:rO).m => tliSPP =* count E: tlt.:)a.rd.. !ef() 

S/RT~ 'f (547:31 =0) • .5'X'ADtl > SjA--}S) SUS~\Yl sl,lJ\ 

(1:=0) + RT~ ~ AsPF ~ 

S/A+D-~S'\f (o.dd.t1jSWI)) e/A-l>~S ',f (sub® 5WI) 

F - <.. 4- ...... I:: f Fc ) F - (.. 4- -rl E 'If Fo (ul"lhia..seJ ex.p, of lo.r3er no) 

R/RTi! 
~ .. ---

( 

-----
~ 

.... ......, 

i---" 

7 

(D4(..1tI P47). ('DSN + AJF) ~ S ~ A 

(1)4" (£),»47) ,(nSN + FI,tf) ~ 5')( llo -" A) I: - I .. H E 

,-------------.---------.J 
8 (A47SI=o).(A5C:';;=O);RT=.FNf ~ 

A -SXIG.+·~AI E-I++E) s/fi'Ti! \1' 5473)=0) S/A-+S 

(A47S1 :0). (A52,';S !o).m. FNF ~ 1 
A~5xl('" -HAl E- '''HE) 

(fPRR cCUl.ses: Sis. A ..... 5 f(FPR) s/CPU- p\i7 ) 

9 5003\ ~ fP \f (~T1! ... FeuF', Fi). FPR:D) FP# c.PU - e t'e~. 

sust.o..in fR~'.:s) S/CPIJ- R'tJ 'If f"PRI>. l-lTRAP 

s/CPLI-CC.I) Coca fCE)Ctc:.) E+"~ 'If fPR 

1 
10 547.-, FPO > Ei -+ FP', eoao7 -t FPoao7) ~s4a71 ~ FP()~31 

(pP'.s ena..'b\e~ 'rf (RT'Z + FcUF.Fi:))) FP'" ..,... cfOU- B re!} 

S/CPO-RW 'rf N\R~") \ -" W71 ',T ~\K'SI 



PHAS;; FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

P/il 

PHI 

Sheet 

CLOCI( TlJoIIIIV(j-: (r8L {.)n/~ss I/ty S~rvl ce caJ/) ilJ wh/ch case FPCLEN/z.. r~ieds /5"L clocks -to .6ox) 

(1t7lt(~1 tvm- M (r~JVI7.)) 

(/;o/d vnt;/ I~ACror ;:'1110) 

(retur!7 -it-om z/(Y) 

sj/BL sjrBL ::: ?If':/IZ-

-I- FlirL. tYI&ACr.IIPI-IIO 

~ FI1FL. (.s/P/I,:,/.r&j 

(S//iXRI? ::: PRE/Ie.) 
ME --,q. C ~.J) ..7r(ft-om eVe,? /<)c{"(b~n) .IJxc:=:. PRE~P£R. ?/f'E3 

c:? (a:dc/!~ess -forced eVE/? ~7 S3/INI/ In ear-//(:r ;:>/'cHe 

(a.uJend - nr.s.w.) 
(ct.dclencL - 17).5.W.) 

(see "PR£ 'p/?/'?,lfrloi/"j) 

/ __ ,o3/} 

S/MRq 
/f 10111 (r~8uest 
I. s.w, of aJdet7d ) 

5/IIA -- S 

S!.PHI /r FtJ'r'TI"/II 

( rRA~ if NF~P TI~/oI) 

F,PC & N -.,. .60'1( 

S/PHI (in bolO() 

NA -5 

;\IS _r? 
FPo - 54-7 ( __ 54') 

FP08:91 -- 54-871 

FP0007-+ SO 007 

o's -SOB31 

S~A 

.:Do --rPC~N 

F P c..O'N -rio M'w N 

o's __ B (for PH7) e) 
ols-r+E (forptl3) 
o lS __ F (for FHa) 

S/L..ff3/ } /1/01"1.1 
sjAXRIf' 

S/N~ -- 5 

Nj) -5 

N's -~pp 

fPO - 5+7 -- S+G. 

FPOe 3\ ---+ 54871 

FF 0007 -0- S 0007 

0)5 _so~a' 

S~J) 

NAOOO? __ F 

___ of_"' __ 

.PUc 3/ :: (F~FL ,1Vf1E. P/f£'3. N.4NLl1) (1-'31=0) 

S/MRcr/1 = ( N ) (/~h/£/teJ ;f NFo-P7/CYIV) 

:: FArL. ?IfG3 } -l- t 
SL..O.r '"\he box 

::: FPC~N. NFH\ 

L (prellent S/PHI on ne)(t cloc.k) 

(rreset ;,., ?if£3) 

·FPn :: Z. 5/7' FPxS --;: NFIf8.1IJ)£s 

} SXFP!U = SH,07><.FP = PHI.NFPDIS (o.u~end. ma.ntissCl. - tn.s.w,) 

(o.LJ':)encl e.><f'onent) 
.J 

SXFF/+ ::: S+(.,o7XFP = FHI.NFP:DIS 

(no ena..b Ie hi) 
A')(..s := PHI 

FPC~/tl = FofFL. ?H/ . ./)O 

S/"'WN :: FFc..O"N. PH I; R !tJ\WN = PHI 

ex :. FHI 

Ex. = PH \ 

Fx = PH I 

S/LR3/ = (FI9FL.N'tJE.. ,Pili) 

5j/lXlfif ~ ( N ) 

S/SXlI!J = Fr'lFL. 'pili 

S/?If2. " ?It!. AlBR. 

s/FHe = PHI 

(pr~ser In PHI) 

F~l .:: I. 51'1' F,o..rS _ .. /IIP1l8. ;'/~15 

} S)!'Ff'jU = S4-G,07xFP:: PHe.. NFPDIS 

SXfF/4- "" 541007x,FP =- PHc. NFPDIS 

(no eno..b\e.. hi) 
:DXS :;; FH2.. 

F x N A ::: PH 2. NO''' 

(f'ost- horm o..)l~ct:on c.tr.) 
(cxpcmetit re'J.) 

(C\...ltJt:rI~ e.)(fonent re~,) 

(EW) -to FP 

(addend mC1.T11.ISSu.. -rn,5.W.) 

I MNEMON 1 c: FF; AIlD/SUB 
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FUNCTION PERFORMED 

p,c;e fRESE! FoR t)(.Po\---IEIJT AR !TH ~ 

PH2 

c.or.fJ. 

,Pf/3 

PH3 

CAe.1')-(Dei') -+ S 

S~E 

iliA ..-, 5 

#5 - F,P 

r- F ---!4 A 00 :3 I f I 01"> 3 
0\ -I-' A 003) If short 

ME",/ .,- C __ 1; ;f /017!j 

\$"/A/~ -- 5 

P,If+ NiJ __ s 
PH4 !\IS __ F? 

Sheet 

F P __ 50(3) 'If )on~ 
C)s -+ 50031 '1f short 

S ~ llO(3) 

C/eqr Ccrvl/t Ion Codes 

S/B-~..s 

..s/?IT5' 

2... I se~ sej"nrnte chart: J 
/I F/lf-l PII5' - G, 1/ 

--- ., -.. -------~ 

2. f G, ____ 0 __ _ 

SIGNALS INVOLVED 

IS/AI ::(FH2..AO).NAI) (sl;";IIa.rly />..2- AS) 

l.. AX./L :: AXL' =(fH2.AO) 

S/A8 :: PH2. NMIJL 

:::'/DB = FHa. MWN 

SJS)('A~)) =S/SXAPD/I = PH2..MWN."'M\lL 

S/SXAMD:. tJ(S/SXAPl>). S/SXAMD/2.4:- '" PH2. 

C"'ns~t I;' ,PITI) 

S/l)/i'~// = F/IFL. M~2. ;:W2 

S/SXNA = F/trL, 'pH2. 

s/rH3 = Pile. ;f/BJe 

S/PH 3 .: PH2... 

(rrese.t in FH2.) 

5/E n = Sn' PH3 

(rr~s~t In ?H;:') 

F?n = I. SI7. F? %5.- =- /1I?I'Nl.I//)./S 

AxFP =- FH3.\'-.I0'a.. 

AXiL ;:: AXL "" PH3 

])X-C ::: FA FL.. 11"2.. ;0#3 

S/SXN}) = r>9FL.. ?1-I3 

S/.PH~ = ?#3. ,vB/f 

Sjf'H4- = PH3 

COMMENTS 

(un - in\Jert a.u.<1,en~ ~Fcnent ... ; 
(1-\7 con-b-ol) ~ 

(for(Aef)-r (j)e.j.)+I~s) 

(for CAe. t) + N (~c. t)+ I ~ s) 

t 

1 [ K7 ... 9'S =1 

(av,je/JJ - !. s. t.J.) 

} 
(unb"Q.sed e.xronenent 
cI;tte.l""enc.e ~ E) 

} 

(( IT'v /) _ r,P If /onj; 

(R) ~ FP If dort-;ns'J) 

~ (Qo5end - I. s.w.) 

( culdend - !. s. w.) 

(;:>resei In r'#3) IL((Ewvl) -, FP If Ion!!) 

F?n ~ I. 517. F,P~S - ;:: N?NB. N.J)ZS ~ (£w) -+F?;f Short- ins;y.) 
SXFF/+ '" sxFf'/A = Soo31><.FP :. PH4.N oZ!. NFP!lI'S 

(no enable. hi) 
llX/l..::. J))(S/l.. = PH4- (o..ddend \.s.w) 

:' (F/lFL.PH~) 

;:: ( " ) 
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PHASV FUNCTiON PERFORMED SIGNALS INVOLVED COMMENTS 

Pff"'l- EXls \ INGt c.oNJ)\TlrH,Js: 

FH4- A c:oiito..ins (R)) (R'/I)/OlS (N'\ant!lSso.. of Cl.u~enJ.) 
cont>J. B 11 o)s 

or 

Sheet 

]) II (E'tJ») (De.) in Doao7 ((EW v \) jOls \5 bein5 cloc:kej \r;to 1)00'31 "!h'i'S fho..o:.e) 
E " (Aet)-(De.i) 

F 

IF E:: 0; ASPP =? 

S/A +D.--, S -.f a.dd 
6/ A - D -~ 5 ' f 5 I.,) h 
F - ("4- ---A E \f NFQ 

NF -b4- ~ E \f FO 

sjPH ~ (o.dJ /sub fha.se) 

IF E >0 : ALM ~ 

S!lll!-S 

5/SWI \f MWN 

S!FPR 'f (sub (£),IIIWN) 

IF E'~O : ALR9> 

s/IA! -t S 

5/5'111 'If A47 

S/FPR 'If A47 

FIRsT CLocK o~J:..:'I : 

I
ii ~ .D }'f E > 0 In PH+ 
DI~s 

IA \ .- s ., E <.0 1\ " 

(t~ h'lh;t S/RTZ!: 'f nutnboer _ s 

ALL C.LoCi<S : 

A 6 PP :: PH 4-. NO'(.. Eooo'3 z= . Eo '\-0'7 = 
SJSXA.?'D ,. SJSXAPD/I .. AS?P.&7.NSW 1- (R!SW\ "NFH9) 

sjS')I.Alllb ,. N (S/SXAPt;). S/S'l-.AMb/2. - ::: ASPP 

EX FM(,,+ ::: ASFF. NFC ~ (uninver"k.l) u\"\biQ,se~ 
EX~jH'.C.4:. ASP~.FO J fI,exfoher.t~E) 

S/PHC. .: ASP? 

All''' t sjSX'D 
S/S)('M:\) 

S/'5Wf 

G/FPR 

Etc? 
s/swZ! 

s/PH~ 

ALR : 

{ S/S'AA 

ls/s~MA 
s/svJ I 

S/FPR 

EUc.7 

FXD 

:: PH+. ~O~,NEC.NASPP (R) > (E~) 

= !oJ])4-". S!S'f..A'J'D J 
- PH4-.ALM 

= :D Ire. . SjSXA V]) 

= (r./SWI!I) = ALM . .II\WtJ (~e\le.rs~h5 si5 n of:D 0jer.) 
::: ALIv\. N(e1eMWN) (r~vlt of PH' wlH be. '11'1 

re\le~e !"ola.r\ty) 
.: ,liLt-'! (down-c.ount 1QvJ~ i!ero ') 

: ALtJI.PH4. I'JPH7- (me~, 0 ~f1\}.) 

:: PH<r .NCe.. • NAS PP 

PH4-, NOt:... EO. NRTr: - (R!RTi ~ FH \) 

:. NA+7, S/SXAVA J-
:: PH"r. A LR 

:. A47, SjSxAvA 

(EW) > (R) 

= ALR.A+7 (re ... ersin~S;3nofA orer.) 
:. ALR.1'I47 (result of PHt:.. w'lll be. in 

:. ALR 

= ALR.Prl4-

~verse folnt-itt) 
(uf'-C.OUI'li: E -to..uorJ ~ero) 
( \Clr~er e-,cfoneot -r+ F) 

sipI-<;;" '= FH4-.NOb.NASPP 

1 t>'J<A - PHS', SW2.. - (r-ercai<er) 

J (rr .. .t i~ PH 4- ) 

retUlres l'\e~Q±ton h-e.nGe 'lI"ovo\ves COX? rrOro.~a..t;cn) 

S)(.y\{.. -f4 A A)(SR+ :. A)(SR+/I = PHS,NO'," 

0\3 -r> A04-07 \f s'nor1. ? S/A+ ::: 50. AXSR4-A.N02. .... (Lon~ only) - (S'Im'\\ory p.,:;,At..,A,7) 

c:::::.::::-"GUFIRD !l1~IT/I \c'jic. fer~lts ri'j'ht a..\;5nment 'tl'lto Aooo3 

3 f ~ ___ 0 __ _ I MN EMON I c: FP: A 1>1> /SUB 
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PHASY FUNCTION PERFORMED 

PHS" 
or p", 
PH6" 

Cbnt1d 

ALL SUT FiNAL cLocK ((EtO),NRT~): 

E+I-M'E 'f E: < 0 

E-I++E 'tf E>O 
SIJsta..'ln SWI 

S/A ~ 5 (fc,r 5 X YI(' - A ) 

SJRT: 'If 47"Z1 = 0 

Gustain 'FrlS" 

oN FINAL CLOCK «(E :0) + RTc): 

S/A +]) ~ 5 'f (a.dd. ® 5W I) 

S/A- b ~ 5 'if (sub ED SWI) 

F - (., + -t-'> E ',f NFO 

NF-"'+~ E 'If Fo 

R/RT:c 

S/PH" 

( A b b / S u 8 PH II S E ) 

A:t])~S 

S-++D 

S / A t- D -+ 5 'Jf N 5 +(.} 
SjA -1) - 5 ·tf 54" S/\DI~S 
0">5 -f-'P A (for 01:J) ~ s) 

-a/PH7 

?IIG (FI~sT AD:rUST \SUM\ PHASe.) 

PH7 \ D\ --.-., S 

re\lefse. FPR. 'if 114{. 

(D4-G. of D47 ) ~ 

S ~ ;;11.. -r-t A 

E+I-ME. 

(D4f.. ="D4-7).N(DSN +FNF) =:?; 

S x IG:...,.... A 

E-I ~ E 

13xa ++ 13) I -++ St.? 

(t>4G. '" D47),("DSN +fNF) =9 

5.,...., A 

S/A-t S 

S/PH8 

SIGNALS INVOLVED COMMENTS 

rLM ': PH~.Ne~.NEo.NASPP ((E)O). NRTi!) 

ALR :; PH:5',NOG"Ec, NRTe (( E <. 0) , N RT c) 

NAS?P = N (PH5',NO£..(EOCIY3l. EO+Orr~ ~ ((E::. 0) 't RTr) 

EUc7 ;: ALR ~ 
EDC? " ALM 

S/SW'!1 :. AUA.t-IIWN +ALR.SWI (RJSWI = NPH'1) 

S/SXA : f\-l;. NOe... NASPP 

S/RT?:. = PHS",S~U.5~L.,NASPP. NSxA'D !) ... NPRX,NAND. N~XAl>J) 

5!PI1S' = p\-IS.Net".Np.sPP 

S/SXAPJ) = 6/SXA PD/I = A SFP. (NO?, SW \ + 07. Ns~ I) 
SjSXA!I\D " N(S/SXAP'J).S/SXAt-II"D/2 +- '" ASPP 

E~FM(..+ = ASPP, tJFo (un,'n'llerWiut\bia.seJ 
E')(WFM("4= AsFP, Fo elCFonent of )or~e.r nUMber.) 
RjRT'2. = ASPP 

S/f'Hl. = AS PP 

(Freset in PH4- or PHS' ~1 ASPf) } (1- bIt e.)(te.ns·lon 01'\ 

DXS = PH~.NO," left no.njle.s Q'Jer11ows) 
5/SXFlPD reJuces1i:. PHG..NO(... N (PR4-(.. ®K +'-) (srecio..\ mec.h,) 

S/S)l.A!Ill> :. N(S/SXA?D). SjS'/..At"tD/Z. - :: P 1ic..,NO'~ 

Ax. .: PHb. NOe... 

S/PH7 = PH&.NO'" 

(Freset. tn P~G.) 

~ s/FPR :. (PW7, NO,-,'!:A-G.). NF'PR 

L R/FFR = ( II ) 

AXSR+/l :: FH7, NOt.... (1)4-(,, ~ D4-'7) 

AXSR'4 = AXSR4/1 

EUC.7 '" A~SR4/\.Nf'H~ 

} 
(F?R c.oulJ ha..ve been 
5.:t in FH4-) 

A'f..5L4-/1 ': PH7.NOG..NA)(SR4/I.tJDSW .N(Fl'lf.NOC.) 

AXs. L4 ~ A)t. SL4/ I 

El1C7 :: F\lC.SL4-/I.N(PHS,DIV) 

ex 8L I ::;. A x S L4/ \. Jo.,\O'G. ) 5/6(" 7 = 'aXE Li. \\i tl~ (fo~-tnofm ctr.) 

S/SXA = PH? N(S)PH7) + A)(SL4-!I. NFPRR 

sjPHS :: FH7,N(S/PH7) 

J...---f--:-----,------------r---------,---------------+-------------I 
(FINAL. A"DJ"UsT I SUMl PH "'SE) PH' 

PHS 

Sheet 

(Ii eonTa.ins 1'he \ suMo [ In i'f,e i'Clr.~~ 0 ~ 5 ~ I ) 

C.ONTRoL SI q-NAL. S : 

AsN (12 "~·\lT')F\e.- B.orrna.ri~eJ.) 

(inhit;t Fostnorrfl.) ~ 

ht5 \; 'f A 475' I i o.Jl ~ero S (I. e. /'1'" ~ 5 ~ I) or 'f '.-F-N ..... F-=---..I ' 
As N = N (A 47, A +8 _ A 49 . AS I). A 5' i ). ~l (N A 47 . A 48 5 Ii!:', N (F N F. N ~" ')) 

FPRR C!:locITin3 !:'o;nt ~esu\t.!3'ea~y) FPRR:. PHS,N:Dr.\}.A6N (YI("~S~I or FNF:.I) 
+ PHS. 1'-11)1\1, NA525~r (AS~ a.s,sure.d nexL: c.ioek) 
+ PH 8. RTZ, t-lPHS (S '" 0 (2nd PHS clock)) 

4- " 
___ of __ _ (MNEMONIC FP: At>l>/SUB 
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PHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

RTi! (ReslJ\t IS ~ero) 

NA5N ~ 
.11 -It S 

Sxlb-HA 

E'-I-HE 

B xa -++ 8) \ -I-'t 6G:.7 

SjRTt 'f S::. 0 

s/~ -. S }'IT (A5"Z6"S- =0). NRTi: I 
SI.)S\..A)n PH8 

ra..",se FPRR. 'tf (AS2.55""O)+ F?T~ 

A SN. A47 =9 (A = I) 
A-'JS 

S Y-. }\c. -...-.. A 

E+ \ -1"1 E 

lr- i""c. i se. F P R R 

ASN.NA47 ~ «(/I,-~A<'I)+(FNF~I) 

A.-.S 
S/RTr. 'If S::. 0 (HIF ::: I c.a.se-) 

Ir-+ rCli5e. fF'RR 

S / 'RTc = PH e . S i! U. s ~ L.. N F\ S PP. N S )( A D ~ ( 5 +731 = 0) 

r + FHS. 6:U. 0".2. .NO~ (54771 " o)'f short 
L (Meje:.d for FNF ... I cQ.se. where. $i~n ·,fo.nc::.e in :lI.lCLr'cl J;~'lt only) 

AXSL.4-/1 = PHS. ND1\f, NASN 

(fl'€'.$et In PH7 e.r PrlS) 

A)('SL4- :: AY-SL4-/1 

EDc.7 : AX5L'tjl.r..J(PH6"'.!l!V) 

'aX8L1 :: A X 5 L"i-/I. NOG,) s/B"7 ::: B)( BLI. NOr.. (postnorm. c.tr.,) 
(see. ~",\,o\je) 

S/5><..A = AxsLtt(I, NFPRR 

S/FH8 ":0 PHS. N FPR R 

FPRR 

(rreset in PW7) (woTE: 54(" forc.e J : 0 l olher\.ll·,Se.:: A47) 

AXSR4- = AXSR+/I ~ 
EUc.7 :: NPHG.A)(SR4-/1 --1 -.::. PHS ,~'DIV,A47 

fPRR := PH9.Nl>LV.A'SN 

(f'reset 111 PH7) 

(see n.he'ie) 

FP~R = PHS. NliIV ,ASN 

FPRR ~ (Eloa.tin'3 .feint ysesu) t ~e~;t) 

stet" CLOC/) --" ~O)( iT -'/& s rv/ce cal! has C?tJ: ;C?CL.ErV/1 :: /IF?If'R -rN'Z~EN. NIcI/I/ 

sjPN7 S;;:W7 :: ?1ft,.t1/B/<!r :: Ne/?~hlt. :: N( rl1rL.,oI7't..NJ=PRR) 

S/MRq (ror /Jext ';'$irvc-t~/)) o/Hfi:q)l:: r-/1,cL. ?Ht . /oJB;f'?fI~. ;./I~ £/11 

S/A ~ s 'f tJFFR 

S/-A - S \f FPR 

s/PH1 

" F PR R . N F Pte. S/S)(A 

s/sxMA =- FP~R ,FPR. 

s/PH9 ::: Ff'R R 

~--I-------------------I------.. - .. ------------------I-----------I 
PH7 

PH'l 

COJ-lTROL SI<qNALS U~E.:D IN f'H9,-IO: 

FFR}:) 

TRAP 

FEO-F 

Ff"UF 

A or -A -') 5 

50031 -'J FP of not ~ 
o)s ___ FP 'f (short 

,&,P -r-".8 

S/E~S 

sjLl?31 
.s/ /f'W ;f lonJ Qnt;/ not tra? cQ.ce 

FFRb ::. N~2... (l'1:'~ll\t Joub\c len,\1h) 
TRfl? = 'FEOf (exf" o~erflo\J) '" 

+- FEUF. N(FI:::UF.NFr)= FE-uF. F~ ((e)(f'.t)r:Jcrf\ow).f~) 
+ 13' ~. N l'r(., , F S ( s i9 hlf;'c.a.,\ 1;..(!. tr-o.r-) 

FE~F ::. NEo. E\. NRTe (e:<f,' o\Jett\.1l')) , 
FE UF ::. Eo. tJ £: \. N RTe , I-l (B(.,;. \-leG., Fs . NFi!'-) (~"'f" ur,~erfL:-a') 

(rr~s;t. in FHS by FFR.R) 

FPXSL:= F'H9.t-..lFf'])l<;3. FPR.D.NRT~.N(F Et)F.NF~) '\ 

or'" resu\t i!ero or underflo .... , ~n~ Ft:=O 

13XFP '" Ft9FI-. PIT7 

S/BXS = F"ir"L. Ph"1 

S/LR3/ .: Ft9'&L. rW7 
s/Ril '" -s/Rw/FP = PH,=,). FFRl). NTR AP 

.s;/CC / If eyani2/)-t" uf)derf/o4J or ;f ;:=/'1:: 0 and. > 2. i0st-normo.//-zl;';y shit ~ n:'l');red (,i-;c/tdes If'T~) 
s/cc/ = s/cCI/FP::: PH9.FEuF+ PH'9,NOc",S65" 

s/CC2. if eXI'0FJ<!'!nt: I.mc/t!rilotJ or ()verr/ot..). S/CCE = S/CC.2/FP = FH9. F£uF + PH,_ fEef 

Sheet __ 5 __ o f __ '"_ I MNEMON' C: FF; A'DD/SUB 
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PHAS;; FUNCTION PERFORMED 

S/A -+ S 'If t-JfFR 

S/-A -t S W 'FPR 

SIGNALS INVOLVED 

== pH9. NFf'R. sjSXA 

s/sx MA = PH 4 . F PR 

ExNE = PH9. F?R.t,JTRAF.N(Ffl>f,NFi:) 

f're\lents ;ntercha.n':}in'J FEUF o..nJ FEO-F 

S/.F'#6' = ?)t1. Iv'BI;" 

s/PH 10 = FH'J 

COMMENTS 

PH'B 

PHIO 
.B-s } 

5 ",,-/(Wv- I if loo.!! ClI'Jd not trc~'p 
(result - \, S.'tJ.) 

S; () ='? /.,.., sWo (fol' 7ESTS) 

A or -11 ~ s 

(exp.) 

S/B-S 

s4-7 -'> FPo 

fNEI -) FPI (+~+ bio..s) 
l EOc.o7 - fFoz:.o, 

s/ RW /1' nor tr'Y' CQse 

5/.l)Rt? 
S/PI-IIO 

R/PHIO (no more. bo)(. a..et;on) 

,.01'1'/0 B- S 

5 -r<> /fW 

(freset '\1'1 FHq) -- f note: K'71 '!~ -fer c..e.l hi'jh in short "-A" 

) l ccu::e to a.SSU(<:. Fl"°Fe.\" tr\Jncai,~o ~ 
K 7! ::: ~ 00 a 3:: PH 10 . tJ F F RD. K E 1 

FPsxU = FHIO.NFFDIs.NftTib.N(FE' I.iF.NF:e-) 

(F,P.-rS ., N ..... ,¥S. tV2>Is -' t/CJc/rs s ( =B) -~ r:p) 
BXFP -= 

S/SX8 := Ft?rL.'p1-/8 

S/.RW :: S/RW/FP == PHIO,NTRAP 

S/~;f'<? =- BR?#/o == F4FL . ;:'.17'8 

s/.pH'/CJ : BIT?.N!o ::: "cAPt.., rli8 

(hO set -term h',) 

I (emIt m.s.",) 

( r-e s u \1: - rn. S. IN • ) 

Tt:s7"S ( CC 3) CC+ eon-tl"'olj TEsTs = r-/lrL. £N/)~ 

(h(dG: SW-O = / CQIJ.$es oS> () ,;"d/ca.t/~n -for Jot.J6/e. len,J-a F:~ra t~st ) 7li1~ IS hcedej for 

(,IJ])j)/sue). (rN=t) case only) whe e resolt i~ +) ey./" = - c.. ~ QI7J 517/)/ I~qnce ;;.., /, s, l<./. 01>)--) 

Sheet __ " __ of __ b __ 

.s/T8L :: FAFL. NZOAC/' NP/IIO 

{ 
s/rRAP = (FI'IFL . £AJ))£. NRW) 
S/TR2'1 =- ( /I ) } 

(NR"'/ fl7e.CU7S TRAP ;/7 
the £ox was h//asi: c/.) 

I MNEMON Ie: FP : AbD/ SUB 
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w 
o 

\) Put mult'lrli'er (R) ;n A) a.nd ba.c\<.wa.rJs In B 
2.) Put Mult'IF\ I'c..o..nd. (Ew) 'In :D 

3) ?ot ex~c>nent. sum 'In E. 

4) Normo.lice (J;i)\T nec..esso.r7) ea.r\y e)(\t'if = 0 

5) (~) II .. = 0 
(1\ .loesnl t c.ha.nSe. but 2. 2- 'p;t 'tera.tions 

are. de.leted for eo..c.h he)/. of A sh'ft re'!:,u'lred.) 
c..) C\ ea.. A 

7)1.tero..l::e) FrO~Uc.·IIi~ Yc~G.~IFrod..\~1 'In AS 
g) ~orma.liae AB 

9.) Assemb\e. o..Jjusted eXy:'onent (E) a.nd 
rna.'ntiso;;o... (A. J on 5 'In frof'er fo\a.~ltl 

\0) store. 5 'If not TRAP 

Itcr~tlotls (PH7) 

D (i ca.nd.) 

Loa.d ie.r - m.s.w {s (I.ln c.o 11 c:htion a.\ In 

PH I) 

Loa.J ier - \. s .w. 

{E (01'1\1 'If IOI1~ 'tn 

PH3) 

11 

FP bus (~=~==-_~-_-i:B = (R) ~) 
7{---------------------~J 

·---------0' II-::-( --- ______ JI 
~----------------y~--------------~ 

t 
ceros 

FP bus ( 0 1) ----t 

IT 
~------------Vy-------~ 

t 

i 
= CR) 131 

v-~-----_J 

J 

"++ carry f/~ FI (Ier .s·I~n t;me.; I 
!"IV\! N (ic.and G;gn) l 
'F FR (S'I~I'1S °f1"°s'ile) J --, 
5vJI (1'C.o.nJ x. 2 'IS ;1'1 :D) '---------~ 

--I 1 I 1--=J-.:L-. __ ---L ___ -I-___ --L.. ___ ~ ___ "____L_l.._L..l_jc---l--l----- ___ ___ ~ __ _____.l. ___ 0+7_1 ____ '--____ ---'-___ --'--"'-1 

3: 
c 
r 

S4S' = f'R4G.. K4-b) vJ \';ch red. to 
fR4G,.~ + c:r+" 

B(ier) 

~-----------------------------y------------

Nol:e !hat ihe. B re~·lster \0;; "~I \a.ted 'ba..c.kwo..rJ-s 'f 

(ThiS ena.b\eJ e..ft'I'c'lellt use. o-t"\he FT4-\ f\;r-{loF module.) 

MUL 



:5 
c: 
r 

I, 

2 

3 

4-

5 

I (Ill --- FP --t 6'\-'- 07 ry-> A.4 n I ) EI/J s i~ n -+'> M'" tJ 

FP0831 -1-+ 137148 ) I's -I-'f F5") F7 

-r 
(E'-H) ~FF-+S4(.,07 ~ D4".31 

) 
S/FFR 'f (MWN (t) A47) 

~ -+f' A 0007 ',f AO > I -+I' AQ ("e.. -12.8) 1 ++.1l'a' 'J MWN 

S/A+b-+S\f~) S!A-D-+S'lrtl\Wl'l) (1.<.7\0.;'\\=0) 

------- 1 
(Rv I) -t FP) FP -H A0031 ',T )ons (o's..,., A00'31 ',f short) 

[I -~ F4!-) FP 003\ +~ 1307+8 ) 87148 -ff 63108 J 11 \on.s 

50007 -I-t> E (I,e., (Ae.t) + (De 1) - 128 +t E) 
-

! 
(EW ... I) --+FP, FP-S003,'f lot'..j) 5003\ ~1:Jo031 

'D5N. AS'" => (sio.-. 5) 5!SWc. 'f FPR 

])SN, ~ .::> S/IAI~6 

D'SN ~ s/IJ --t S I S!SW2 (for A-M'D) 

1 
S~2 (fIrst c.\oc.k') ===t A -r't D) .D -~''r $)(.1'--/') A , E-(....,., 1£ 

sip. -.. s ) S/RT=l; If S4731 = 0 

ASN (a.fter fli-st c.\oCJh) => RTi!.:9 

A-lS)c"''''-M'A) 6'-I-HE) S/A -- S RT"2 ~ FPRR 

(ASN, SW2) ~ 5/\])1 -+ 5 ) S/S'W2 (forA~]») 

I 
(ASN+l>SN) ~ S)(I'-~A) E'-\ ++ E) F-I-f'tF RT:r ~ 

SJA-+S> A+tD'fS\lJ21 S/RTa; ~f(S4731=~).~ ftri! ~ FPRR 

(ASN,!>SN) ~ (S~A -in$'\~\ (5/c""",s)A~:D'\fswa 

S/SW2 'if FPR 

" 1 
~ 

7 Fo 9 t'I\ r T funct;on os (0 -.~ S on I st. c.' ock ) 

FO. '5WC ~ .. " (s;'jrl ;nrO) 

Fo,SWO ::9 S-H"A ) S/A ~ S 

1 
8 AS~ =9 A -4 S X 1 (.. ...,....,. A) E - 1 # E 

ASN.A47~ A -l> S)<. 11l.. -)0 A ) E:: + I -) E 

ASN, A47~ (J.or~1. c.ho.rI~C A oY" e:) 

0-'\ ca.se..S ! FPRR ~ ~/.t A --." s fCFPR) S/CPU - Pr\7 

i 
(F?RR) 

r 

1 9 SC0"31---rP '~f (RTi:-';"fEu'F:'p-i).FPRD) f"P-H CPU~6 re,,9, 

susta.~n fRx's 

f-7-" S/c~U-RW'R FPRD,NTRAP 

s/CPU~CCI) cca f(e:) g -,..r::'if FPR 

:--'" 
~ 

\0 547--. FPO fi -FP) ffJe07 -4 FP0207 s4871 -i FFog '31 ) > ) 
(F'!='~ tt.\'1(t\\~J 'If (I'~T2: .;-rEI..li-.¥i) r:'P -F cFU-8 r-~. 
s/cflLl- Rw 'f Ni'RAP 

./ 

J 
_J 

rv\UL 



IPHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHI 

PHI 

rHe 
?Hc. 

CLClCff //,N{/IVo/-; (i8Lvn/ess II'" .seN/ce ccr:l~;n which case F.PCLEN/& reJec.t. s 'TS'L c/()~S i1 box) 
S/TBL S/iBL ::: ,PRE/Ie. (/;,;tIQ/ iVl"a-of) (rt'Jur}.)) 

-I- P"APL, NI&I1C7: N,PI-/IO (AcldlJf1iJi l~ACT()rPH/~) 
-I- ,cAri-. (S/;:Wt./ItJ) (return from Z/cJ) 

/iR ~ A (o/;LJXRfl =- ?/f~//2) (/er- - m.s.w) 
/1B ~ C ...,...,.";'/(1'",177 even /()CClt/~n) ))Xc. = Pf(Et:Jf'EIf. PI?£3 (t'cancL - m. s.w.) 

C- (acljr~ss ..forced eve/} it S3/INII ,'n earher /,Aase (se. ",PI £1"'".91\",;'/710N')) 

if lon~ (re'jues t 
I. s. w. 0 f' ,'cane/.) 

S/p#/ i/ FtJ?TIO'# 

(T/f/1,P If' ,yFtr'pTI'ON) 

;=?C~IV _ },ox 

S/PHI (in box.) 

NA-+ S 

Ns ~ F,P 

5' ~ F 

(erHl'ble. 1=) 

o -+'> swO 

FPO -- 547 (-754(.) 
FP0831 --+ S4871 

FFOD07.....,. 50007 

o's ~ 50831 

S~A 

FP3\O'i!~B4871 

0)5 • B0031 

.2)0 - F,PCe,l// 

FfC.CjN ~ MWN 

o/Llf31 } 

S/~)(RR 
;f lonJ 

siN}) -#.s 

PtJC3/ ,,(r/irZ.NrYe. PIfG3.IIAAlL.i) 

s/Mrrq/I:: ( " ) 
(P3J:O) 

((';IJJ,'t~d ;(' NJ=6f'TI"AI) 

;:; FJfPL.?H£3 } skt 1'he bol<.. 
::.. FPCON. t-lFI-I1 

L (l"re.'1ents S/?H I on n e)(.t e\oc. 'K.) 

(pr~set: In t='fl£3) 

F,P.., = Z. S". FPxs _ tz N?H8.N.J;IS 

} SXFF/U =- S+,"07XFP = FHI. NFP:DIS 

SX.FP/4 = S4-('O'7x.FP = PHI.tJFP])lS 

(no enable h;) 
AXS ., PHI 

Bx F pi U = B)(. F P U = f'1-I1.MUL 

Bx '" PHI 

EX = PHI 

(R) __ Fi=' 

(ier expone.nt) 

(i e.r- ma.nt ,'sso- m OS yJ 

--H- B) bQ.c.kwo.rJ~) 

S/FG:: s/F7 = 13XFP/L1 = BxFP\) = PHI.MUL } 

F X = PH I (;tel"'rtt'\~n'S ctr.) 
R/SWC = B')( .: PHI 

prc~AI '" FAPL .,,011/.2>0 

S/MvJN = FPeeN. f'HI; RjM\lJN =- PHI 

S/LI'r31/1 = (FAFL. /Vee. PilI) 

5/AxRi? :: ( " ) 
~ (Tor fer /. 5. "'.) 

oj s x /tI]) = FAFL, /'''111 

sl J='/7e. -= ;=>lfl. /IIL5R 

5/ PH2. '" FHI 

S/FPR ~ PH2.e,-. (MvJN ffi A+7).> R/ FPR = PHI 

Sheet ___ of ~ I MNEMON 1 c: F F: MUL. 
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PH ASfl 

PI-/1'­

PH4 

FUNCTION PERFORMED 

AI]) ~ S 

;Is -t Ft=> 
FPO _ 547 _ 54C. 

FPO%'.31 --.54871 

FP()()o7- 50007 

o)s --, S()~31 

s ---+-+)) 

PR£SET FOR FXPONEtJT AR !TH: 

NAOOo7 '""f'+ Aooo7 'f AO = I 
\ +t AO 

S/A+.D-S 

S/ A -.D - s } 
1-r+:DB 

\f ico,nJ is ros, 

'If i c.o.l'lJ IS t'leJ, 

RRv/ __ A 1 
s//)/f~ (Tor EW., /) J ;f /t:>nJ 

s/NA -- S 

S/,Pf/3 

sjPH'3 

(Aet) + (:Det) - la8 _ S 

S-r+E 

NA ~5 

N5-FP 

FF -- A003\ 'If lon~ 
0) __ A00'31 \fshort 

B +871 --.,- 8 0831 1 
FFo700 -,....'0 Booa7 J Ion 
Ff'3108 -+" 64871 g 

1 -- F+ 

MEv/ ....... c~.1J ;f 10'7.J 

$/N..lJ~s 

N~~S 

1'15 -F? 

FP ~ 50031 'If IOh5 
0\ _ 50031 'If .short 

5 ~])aQ31 

Clear Corldlt/~~ Codes 
S/B-S 

Sh~~t 
2. ~ ___ of __ _ 

SIGNALS INVOLVED COMMENTS 

(rrese! /'n Ph'/) 

FPI] = Z. 5'7. F?.YS - = 1V,P1t'8.N1Us (EW)--F,P 

1 sx F Fill = S1' 07)( FP ::: PHa. NFf'D ts 
J 

(icand rnci.ntlssa. - nt,s.w.) 

Cic..o.rJ e.Xfonel'1t) S)(.F F' /4:: 'S4-C.o7xFF :: PH2. NFPtllS 

(no el'lo.ble. h'l) 

1)", S :: PH2-

rS)AI :: (FHc.AO).NAI) (similo:rly A2 -A8) 

lAX!L = AXL = (FI-\2.AO) 

s/AO = FHa. f'J.\JL 

S/sxAFll:: 5/S)(AP'tl/1 :. FHa. NMWN.MUL 

S/SXAM1>= N(sjSXAPJ:J).S!SXAMD)a-= PH2 

S/:D8 :: PHa. MW N 

(,Preset: ;n 'p/i'/) 

S/l)R~/1 = FAFL. NcJ2. PH2 

S/SA'NA = FAF/.. . .P#&!.. 

S/,PH 3 .: .P#2. ,A/.B.e 

SJPH3 :: FHa 

(prese.t In PH 2) 

S/E n :: 51"1' PH3 

(/,reset: /n Plt'e) 
Pr;, :::: LSI}. F?%S = NPI-I'8.N.o.TS 

AxFP :::: PH3. N O'2. 

AXiL '= AXL ::: FH3 

..ZJ XC .:: FA;::'L.. /'1&2. PIt'3 

~/S.rIVj} :::: r/frL. ,.1=>#3 

sl.p/YI- :::: P1I3. /VB/'[ 

S/FH4 = PH'3 

(un-ilive.rt '\er eXFone.nt) 

(m;nus 12.8) ~ 

(for (Aet)t(]et)+O-12~-+S) 

(for (Aet)+N(Dd)+O-12g~S) 
j 

} 
(unbiCL$e~ ex.Fof1ent 

SUm -,.'-) E) 

~ ((R,,!) -F?;/ Ion!!) 

If (If) -rP if sho!'""'t -/~S&,) 

~ (i e r - \. s. w. J 

(/cand- /.S,,,.';.) 

(,?reset-:I? P/f3) [((EW"tJ---r?;f /a/7J) 

r~:: I. S/,).F?)(S:::: NPflB.N.lJZs ~ (EW)--d:P;{short-,'nsIJ.) 

SXFF/+ :. SX.FP/A :: 50031'1<. FP ~ PH4-.N ~e.., NFFDIS 

(no enet.b Ie. h'l) 
])X/L = DXS/L .: PH+ (l'cQ.n~ - \.s.\tJ.) 

ijcc '" FrJ;:L. PfI-1-

o/SXB = FAFL..;t>rI-9-

313 
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FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

?#..f- EXISTINq. coNDITioNS: 

Pi-\4- A (onta.ins CR) (R~I)/O)5 (mCl.r.tis~a.. of mu\tiplier) 

or 

87148 \I (R))(R ... \) 'If IOIi~ 

B '314-8" (R) 'If short 
D ,,(EW) (D,,);n 1)0007 

E ;1 (Aet)+(Dei)-12.8 

F ,,5" 'f short) 13 J lor13 

])SN, AsN =9 

S/PH? 

S/SW2 'if +x.- or -x+ 

ns~. NASN ~ 

S/IAI_s 
S/PH" 

NDsN =9 

S/D-+ S 

s/ A-+" D 

S/FHS" 

{
( IT)CU'I'tissc.l.. o.f rnult'\F1ier (wi1h.,ut 5i~n b'II...)) -.iith \t!4.s1: SI~r:J;·c:.o.l')"t 
b't '10 8+8. 'Re\lerse -loJ;o3 of B is for mec.h, Coon".J 

((EW>I 1)/CIS i ... be"I1'J c\6C.\.-e.J into !lC0'31 this rho..se..) 
(telit...tive. Fl"'oJuft e'tfonent (unb'ICl.S(!d )) 

(number of he.xes - rrjlnus one. - ir. rnu \t flier) 

S/'PH7 = 'P1-I4-.I'f\IJL.Oc,..DSN.ASN 

S/SW2. = (S/PH7).NFH7. MUL.FPR 

{ S!SY-.A "" NA4-7, SXA'IIA J-
N.N(S/PH?) '+7 ::. PI'{ 4 ,0(" , IlS 

S/S'f..MA. :: A • Sy.,AVA 

SJPH' :: PH+. ~".l>SN.N (s/pl-n) 

SJSXD ::: PH+. OG.. N'DSN 

s/swa ~ S/S'l'Je./1 = P1-l4. est... NDSN 

S/f'H S ::. PH 4- .~ ~. ~ D S N 

(entered Of")\l 'f rnult'·f'\ic.o.nd r~llire s 
(swa 1- NASN) "* N (sjPHc..) ~ 

frel">Crm~\i'a-~'ol'\ ) 
N(S/PHb) = N(PH5',OIo.ASN.NS't.J2.) 

A ~ D (first clock only) 

{ 

D ~ 5 ( " ) 

A -45 (a.lter flist cloc.\() 
s X 1(" -;-l A 

(NSW2. ASN) ~ 

s/ I Ill-- s 
s/ A ...,...:D 

s ! PH(' 

DXA :. P\-I5'.swa- (r-epeoIer) set in PH4-) (sa.ve rnult'If'lier) 
(preset ;1'1 Ptl -+ ) 

S/SY-A .. NFPRR ,AXSL<t/1 -r 
A~SL+ = AXSL4/1 • ~ PH5'.O'~.N(s/fH") 

EDe? = N(PH5'.Dlv),A)(SL4-/I" = PHS' ,OG..N(S/f'Ht;.) 

S/RTe. ::. PHS,SZ-tJ.SZL.NASPF.N5>'.Al:>b } (rnlltt;f>\\c.and = 0 .. , 

FPR R :: PH 5'. Or.. . RT1!; froL"\uc't = 0; s1:Or-e. 

FPRR flJnct;cl'l~ o..t el'lJ of PHS) i!ero re.sult) 

S/PHS' = PHS'.ar...N(s/PI'\(,).NRTt 

"siI'T1F'~-norrna...\ieeJ 1/ - end dock or \at~r- ) 

{
S!SXD = ND4~.SxA~D 
S/SXMD::. 1>4-(.., S)UlvD 

f- = FHS. O'(".F\SN.~Sw2. s/SvJe. :: s/swa./ I <-------I 

~--~------~----------------~------4----------------------------------~------------------~ 
(entered fr-om FI1S" 01" c.onditionc:tl1t trom PH4-) 

cr 

FH" 

Sheet 

ON IKE FIRsT CLOCK; 

I A \ -+ S 'tf e..l1t'l' from FH4-

I D \ ~ S} I, " "PH S 
A ~D 

(NASH + t-JDSN) ~ tJ(sjFH7) ~ 

S/A -+ S (for C.\bc'kS ",fte.r first) 
S)C.lb~A 

E' -I --f-' E 

F-I-r+F L 
(to delete 2 

__ 3 __ o f --~-

~ I mu\t;Fli ar'\ - S 

(return "sirrlf\e. - nor 1rn<'l.\i~eJ" l'I"lu1tir\ico..nj ~ D) 

:: N(FH~,O',.ASt.J.:DSN) (mu It;\"lie:r not'~;tI1r\e-norm'J~) 
~FPRR. MSL4/1 ~" PH~. 0". N(S/PH7) 

"- flX5L+/1 • 

'l: N(PH5'.DIV).AXSL"t-/1 

= FI-\",.MUL,~(S/PH7) 

I MNEMON I c: FP: MUL. 
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PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHS" 
or 

PHCo 

cont\~. 

or 

PH7 

Sheet 

SJRTe == FHto. S2U. S~L.NASPP. NSx-AllD 

FPRR ::: PHCo.RT;e,,,jPH~ 

FPRR func.tions o:t e.r.~ of P\48) 

S/PH~ -= PH(,.. 0'''. N (s/'f'H1). NRT~ 

(ASN.llSl-lj ~ (mulb'fll'C.MJ 'IS .\ siInF\e. T'lcrma.\ie.C'J'I l!1.\"1d ·,tero.l:,·c,\'\S count 'n~s been o..djustA.d 
for Un-f'lGrma. \:~~~ i'Y'".l.Jti·f \;er) 

s ........ A (il'\si~ 1 nee.Jec\ tOI'" lJ!V,) AXS :. PHt.., ec:.. ASt-l. DSN 

S/PH7 5/1'"\-\7 = PH'-. O'b. ASN . D5N 

1 -H Sw2 \r +)(. - or - ll-r S/S'W2. = (S/PH7). t-JPH7. f/',IjL. FPR (lYIult;r\;er carry f. f.) 

(ente.reJ ~ om PH4- or PHG.) PH? dura.tion : 

I 
+J 
~ 4Q +l 

~ f -t.~:f 
IMIIM21l ~ ~ 

SUMMA'RY OF REGI5TE:R co~.\TROL : 

: 14- clocks j short 
I on~ : 30 clock 5 i-

% : Sllbtra.ct 2. 

i 
3" If) 

Z IJl 

~<:+:: II> (/) If} 

A A 'I" i -t 
a1 j i 

i t t A A f '3! l\J 
ID I 1 10 ..J + 
~ 

nJ -~ «: « 4: t 
III 

x x -;,-~~ x 
- Q A - I!) 

c..locks for eCLch 
\ r: 
nelC oller 

rrenorml'l.'i:nt;ol') 
C> a 0 - 0 - 0 -----+------>-------------------4 
00 I -1-\ 

o 10- I-I 

o I \ - 2. - 2 -----+----... ~--------e__-----J 
I 0 0 - 2 - 2 -----+---+---------<....-----------1 

1 0 I - 3 - -I - +4 ---+----_---_--_---<1>--------1 
1 I 0 - 3 - -! - +4 ---+----_---_--_---4>--------1 

I I I - 4- - c - +4--4--------------------1 

CoNTRoL SI~NALS: (h"3h Oil -h'ne..' 2. c.\Oc.'Ks) 
M1T (h;~h e)(cert fl;,eJ clock) tJtlT ;. PH7.tv\DL. N(FO.SWO) 1 
MI } (rnult;r1ier ! MI = B44.(NFI.NFPR) + NB49,(NFI.FP R) +- (MWN,FI) 

M2. B 'If +X-rcr-\<- M2.:: 648.( ,. )-\-NB48.( ,. ) +( " ) 

S\JJ2. NB+! 'If +)(- or--x+) S/SW2.::. MIT,MUL,MI.N(S)SXAFD/l) (hi onfil"'stclock',fFPR) 
S\NI (Qnw'nenDc..on"tA;ns multir'ico.nc:l x. 2.) sisWI = MIT.N(M!T.( M2.®svJa)) 

SW 0 (hi'jh on ellen nl)tn bel"'eJ clo leks) 5/SWO == NSWO. 8XBl.2. - ;. I'll IT) ~/swO::. BX 

REGISTER CONTRoL: 

!l x. 2. ~ D (rnlJltiF!icQ..nd X 2 -M~) 
DXl'a'-#'J; ( II Xl-+-'>:\)) 

s/ A + D ---.., <;3 } (5 = 0 on fIrst 
5/ A - 'D ~ 5 clock) hence 
S/A -_.* S Po. c.leo..rs) 

" n 
545 -t-'f 1147 

54"'29 ~ A4831 

53031 ++ 83130 

8'31 +G. • ~ Bc948 

c.oNTRoL FLJNCTrot-ls - ~ENERAL.: 

F - 1 -+t F on ~lJen t'll.ltn bereJ docks 

5IJSta.;h PH? unt',\ Fna.\ cioek 

4- ~ ___ of __ _ 

DX!>L1 ::. f'o'\lT.N(M1T,('.\2.G>SW2»),N5W\ 

bl'l-DfU :: (~lT.(M'2.EEJS'N2.)).SWi 

S/S'tA PD :. S/S'AAFD/I = MIT. N (!;'/SX~M D/I). N (5/S'K-A) 
S/S)l.AMb :: S/S~AMD/1 :: ("'IT (tilE. $ Sw 2)). M\ 

S/SYo.P, :: MIT. (N""I. NM.e.,NSWt=. + M\. M2.5\\1:2.) 

5/A47 = 5)A47/2 = (q~b + PR4-t;,.NK 4G.),B)l.6Lc.- :: MIT 

A~SR2.. ::: MIi 

5/93) :. S 30. Bx6L2. ) 5/B30 = 531.6 X 8L2 } (8 re.~ iste.r IS 

B)(BL2.:: MIT (SLlFrlies mu\tip\;e.r 6\ tS) rlo.yeA ba.t.kwMdY 

FDC'7 = MIT. S'NO 

SjPH7 = MIT 

I MNEMON I C: FP: MUL.. 
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PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

or 

PH? 

c.ont>.l 

Pile. 

PHa 

oN TH E FINAL CLOCK: 

S --;.,. A (Si~h 'itera..tt'ol'1 ) 
s/" -4 S 

S/PH 8 

(AJ)'J'u,s1 \ PRODUc.T! PHASE) 

NAS") '9 (Y2b~ ~ A <. y".) 
A~s 

SXIG.-+,> A 

83\2.8 ........ A283! 

E - I..,.. E. 

A5N, 114-7 ~ 

A-S 
(Pi • I) 

S X ~lr.. ....... A 

E+l-ME 

ASN,NA47 =='P (Y\(.~A<'I) 
('liCit in:! '\5 cho.f1~eC'l) 

(( F :: - \ ), (sw 0 z: I;) 
A~s = ,PH7, t-J(S/Pti7), MUL 

SjSXA ~ PH?, N(S!PH7) 

S/PH8 = PH7.N(S/PI·n) 

( Y2S'~ ~ I \~roduc.t I ~ I ) 

AXSLAr/1 = PH8,N'])r\l,\'JPiSN 

(frese't In FH?) 

A~SL~ = A~SL4/! 
S/Ac 8 

EDc.'7 

A)(SR+/l = P\i8, NDIV. A47 

(preset in PH 7) 
A1.SR4 : A~SR4-/I(note: S4{. I~ 

EUC.7 = AXSR4/1, NPI-I$; 

FPRR =? (~loo.tin3 ~o;nt Re 61l\t ~ea..dl') 

inh ;h',hl by PHS ~ rrc.vent 

S«:ttl'nS "SO) 

{

(Prod., 1= 0) FPRR:: Prl8.N:Dl\l, (rlSN + NA52'66i!) 

I"o'ise. FFR R (!er::, 0 ) + PH 5". ~"'. RT~ 
(:cand = 0 ) + PH"'. RT~. NPI1:5' 

(0.\\ ca.ses \n PHa) 

(2nJ c.loc.k-ofpl1';) 
(c.nJ c.loc.K of f'H~) 

st"0t CL.OCI( ~ .60><: f 2/d su-vice ca/I haS CPO: FPCLEN/I : #F?1f'1f -I- N'J~EN. NI~IN' 

S/PH7 5/.PH7 = p#e.. A/.e~ - = A/B/ePH~,: N(F,.CJ,r:l.. ,Ph'(.. AJr?RI?) 

0/ ;t1R~ (f?:,r nE'Xr ;'7S"trtJct/~n) o//l1~q/1 =- F,tI;CL. Ph'(... N' /.31f'?H t. . N II~EtV 

_.S/A-:+$ ',I *"'_TOr -x­

S/-A 4 5 'tf + l< - or -)I. + 

S/FI-I9 

... '!!?/SXA ~ Ff'RR.NFr"R 

S/SXMFI:' F PRR • FP" 

S/f'H9 :: ~f"RR 

1---+----------- --·,···----1t--------------------1-------------I 
/"#7 coNTRoL 'SIC;NALS US~]) IN PH9-IO: 

f' H9 FPRD (result dcuhle. len~1h) FP~b = NO'2.. (\on", ') 

(eve~ R a.djres'S) 
(e)(f'.o>JemOLL» 

Sheet 

+ MUL,NR3\ 

lRAF TRAF = FE~F 

FE~F 

FEuF 
FEoF 

+ 
= 

FE UFo N (FEUF. NF~) = FEUF. Fe 

NEo. E\ . NRTr. 

(~J(F' vn.!er'ftow).(F.e =\) 
(el<F"' overf\ot&:» 

FEuF :;:: EO.NE:\ .NRT~.N (Bb5.\J0'~. F5. NF~) (el<.r. underf\clU) 

A 01 - A ~ s (rreset In PH5) ~l or 8 by FPRR) 

50031 --'0 FP 'If nc~ FPX,SL::: PH9.NFPIHS.FPRD.NRT:.N (FE'UF.NF-t) 

0) So --- F P If (shortt o..ncl R ;s oj J or reso It:. 0 or unJerfloU) a,nJ F %: "0) 
,cP --;H B 8)(FP = r/?FL. ,,0#7 

o/B_5 
yt.1f3/ 

s/RW /1' (/OI')J or If' IS even ).l1ot tt-? 

s/cc/ /f eK,Ponent MeierI/o!.> 

S/B..rS = rRrL?# 7 

5/L.R31 = r/1rL, PH? 

s/IfW '" S/RvJ IFp :: PH'l.FPRD.NTRAf' 

\S/CC/ == S/CCI/FP ., PH9.FE UF 

>- Cresul!: - l,s.IAJJ 

Sjccc:. >r eX/,Mel7t unelerf/()r.j or- overf'lcw s/Cc.z. '" S/CC2/FF = 1"119. FE tlF + PH9. FE:O'F 

S Go ___ of __ _ I MNEMON1C: FP: MUL 
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PH'B 

PHIO 

FUNCTION PERFORMED 

5j A _ s 'If t-lFPFe 

sj-A ..... S 'If FPR 

SIGNALS INVOLVED 

o/SXA = pH9. NFf'R. 

S/SXMA = PH"}. FPR 

ExNE = PH9. FPR.t-JTRAF. N(FELif, NFr) 

pre~ents ;nterch~n'J in~ FE: UF a.n J FEO"F 

S/Ph'8 = 1'1(7. IV8/f 

S/f'H 10 = f'W1 

COMMENTS 

..8-5 } 

5 -+:I'li"W" I if lany a.nd not tro/ 
(result -I. s,'tJ,) 

S 10 -=? /.,.., 51-/0 (rol" TESTS) 

A or -A ~ s 

(exp.) 

S/B4$ 

$4-7 -- FFo 

f "lEI ~ FPl (+~'t- bin.s) 

l EOc.o7 -> :=Foaol 

54-871 -* FPO'g3! 

FP ..-.E 

5/ RW /1' ned: try CQ se 

-5/.l}/ftp 

S/PHIO 

R/PH 10 (no mor-e. bolt Q..ct;on) 

(f'reset '\11 FHq) ~ f note: K'71 '!~ for c:..el hi'3h in short "-A" 

) l CCl.se to o..ssu(e rt"0f'e.r tr\.lncail~.n ~ 
K'71 ::: q0003 = PH 10. NFFRD. i'Val 

F'PSXLJ = FHIO.NFFDlS.NftT=.N(FE" \)F.NF~) 

(F,P-rS = NI"'t¥8, !VbIs -- "Ioc/rs S ( =13) - FP) 
BXFP .= 

F/IFL ,?flB 

::: SjRW/FP :: PHIO.NTRAP 

S/O;f'4' =- .8R?h//O = F~FL ,?h'8 

s/,P,If/o : BI7'pH/O .. PAr-t.. ,,P1-/8 

(hO set -term h',) 

I (result m.s. ,,) 

PH/O B-- S 
( r-e s u \1: - m, s. vJ • ) 

Sheet 

5 -r-'" RiV 

TESrs (ccs) CC+ c..on-tro/) TESTs = r-/irL. ENl;/1 

(hcdG: SW"'6:: I ca{)~I!S S >CJ l'nd"ca.t/~r; -for JO()6/e lenJ~ i!:era t~st ) 717;; IS neeJej for 

(,lfl;l:J/SUB). (FN::t) c.ase only) whe e resv/t ;$ +) eJ(!" = - ~ ~ CV7d slj";) I~QtJC(: /;.., /, s,lo), Ol'>.)t) 

" f 10 ___ 0 __ _ 

{ 
s/rnAP ==(r-,4,cL. £AI.bE.IV~W) 
s/TR2 CJ = ( /I ) } 

(NRW ff7eClhS TRAP IQ 

1J,e !-ox was h//ast: cl.) 

I MNEMONIC FP: MUL 



(j,) 

I) Put nUN'lerc±or CR) in A 

2) Put ~-enom'ln c:t:or lEW) '/0 1> 

<3) Put (numerator exronent) - (dehorn;n~r EX.fonent) II) E 
't-) Norma.,\I'ee CD) 'If hecesso..t"'j } TRAP and set CC.2. 'If:. 0 

5) " (A') " " ) e£Jr-Ij e~i\: 'f = 0 

Co) Put \horrnQ,.\I~ed I"IUtncrator\ 'II':) A 

7) He.xa.dec;rooJ\7 r(5ht sh',ft A Llnt'\\ \A\ < ):Dl (0 - Co c:\oc'b) 
8) Iteroie.. jr-oJucini, Xc. ~ \ ~u.otl'e.nt) < I in J3 

9) Put \\u:tl';nt \ 'In A 
10) Asse.Mb\e o.~i\.Jste.d e)C.Fot)e.l)t (e:) o.nJ I'YiClnb'$so..,. (A) 

on S In rrorer re.lo..r;ty 
II) store s 'f not TRAP 

CO ITERAilCNS (PHS. $WI) 

S/A+D -40 5 if KH. MWN + K.4{.. W 
I.e.,: (sum+).(l:>-) or (sum-),(:D+); (sum +).(Dt) or (sum-).(D-) 

DIV 



I (R) -,~ FP~ 54<..0'( ..,...., A4-7.31 ) E.W lSi!\o -H MW N I 
,. r 

1 8 SW\ ~ S)('1IG.-+f> AS, E"·H ...... E) Sl A ~ S ) R J S'N I r+-' 
2 (EW)-,) FP--,. S4(..O? -+-~ 1)4(.:.:31 

) s/FFR J (MW~eA47) 5 W \. FO ~ sj A ± D ) 5 x 2 -H A ~ B)( 2 ~ B K 4 Go. ~ B 31 F - t -ri F 
) . ) 

r+--' 

Aooorl ---H' ACCO? 'if AO ) I ..,.... AS) \ -r) l>8\f MWN sw\.fO. F7 =9 SX2."M>A) BX2.+to.l3)K4'-.,.... B31)F-I.-+F' -""" 

S/A+'J) ......... 5 l MWN S/A-l) "'5'f~ (K7 ~fl\ = I) 
) ) 

SWi, FO. F7 =9 B~S~A) 

! FPRFi 9 5/± A -.., S f(F'PR)~ SjCfDLl- PH? 

'] (R'I\)~) FF) FP -H AOC'a1 'If lortj (O'S +to AOO~I\f Shol't) 
, 

(F?RR) 3 

SCOO? .....".. E (I.e. (Aet) - (D.t)-H e.) r 
r 9 SOC>'31 ~ FP 'f (RTil. + FEuF, F~). FPfU» FP++ cfl)- 8 re3' 

+ (E>Nv \) -+ FF) F'P ---. s()o-;31 'If 100nj ) 600"31 -t-'t Docal susi:o...·ln ~1.5 

J)sN ~ s/IA\-I'S s) cPU-RW . f Ff'R.b. 1-\TRAP ) susta.;n SIN I 

:DSN ~ SID _.) s, s)SWa. (tor' A..,., D) 

l 
~/Cf'\)-CC2 'if 6Wl ) s/'p~- cell cce f (g) I (1-Hi J FPR. 

-

r 
I 10 547 -... FPO) 1:1 -t F?I) E0207-- FPoe.(7) S+~71 ~ FPo~.91 

SW2. (flrst'clock) ~ A ++> ,l) ) j) -> 5 X' 1(" -H A ) E.;- I -H E' -+--' (Fpf$ el1t'\~\e.J 'f (Ri~ -\ f'£I)F ,F~)) l FF oM ,-P,L>- a l"e.~. 

S/A~ 5) SiR,;! 'f 5473\ = 0 s/cpu-R'tJ \f NmA? 

ASN (~fter fIrst c:.\o~K) ~ R\'i!.9 ----
A -t 5)( 1<" "'I-i' A) E + \ ~ G} sl A ~ s Ria ~ s/sw,) FFRR 

~ 

(ASN. swC?)~ s/ID\ ~ s) s/s\JJ2. (for A -ff.D) 

1 
(AS I\! +DS~)~ s')( I" +-f A ) E-\ ~ =-)5/"-+5 RT:c :9 

A -+ D 'If 5 W 2) S / RT::e:. ',1(54-'731 = 0). S"XADD RT2 ~FFRR 

(ASN . 'DSN) => S..,-A) S/A-IDI~s) ~~ll 'aT 5""2-

1 
J J A47~ RjA~7) S/A5'1 ) E +1 HE} sjA-\DI...,.s 7 

A47 :::9 DPP~ 5/A-Tt S) SSj;:3~p:.) sjswl \f K4-~ ~ 

nIY 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PilI 

PHI 

r-

Sheet 

CL.OC/( r/,MIAltj: (18''- unless r/t'f 
61 i81-

serVIce cd/.; I~ whIch GaS"~ r.PCL.cN/a. ,.. 'l!jecis T:5"L c/(Jc./a zC Jo.,J 
(,nii/~J tilrl1-M (,.~jtJnJ) 
(hell vnt// IbAC7 01' ?H/(J) 

(retl./rn {;-"m I/~ 

S)781.. = ?R£/I2. 

+ PArL.. NI6'ACI, /11,,01110 

+ FA FL-. (.s/~I1t./I~) 

,f1f++A (S/flx/?/1 = f31?£/12) (nllm~r. - m.s . .v) 
MIS ~ c. - :p .:::: (rycN) even loco-li;,,) j) X C = ,PH E~'pEIf. ?/i'E3 (clenom. - m, s, t.,}) 

c:... (aeldr~ss -forced e VU1 it 531 INti /0 ecu-//er ~hase (s~t: ''p KEf"AI?AT!oN "») 

I...... ?31 1 if' 1~/1J ( regvest 
S/Mtr({ J I. !>. MI. of denom) 

S / 'pI! /;f F~'pil t! N 

(rIrAt=' tf NFtr'p7Id'JI) 

'&Pct!,¥ - ~o){ 
S/PH I (In bOI() 

NA .--.. 5 

/tis ~ PP 

FPO - 547 (-54") } 
FPoi31_ 54-871 

FPooo7 -+ S0007 

0)$ ~ 50831 

S ---.. A 

(for FHS) 

(f_or P t-\:3) 

(for PH7) 

.1)0 ~ ,cPC,,"N 

FPCO ~ --1+ M'IJ N 

S/L.R3/ } if lonJ 
S/~XIN? 

siN,) -t 5 

S/PJle. 

S/PH2. 

1V.r;~s 

NS -r.P 

FPo - 5+7-54-" 
FPo8'31 _ S 487\ 

FPaoo? _ S 0007 

0)5 ~ 508'3\ 

S ---.D 

PUc 3/ = (,t:~r,-.AI~.2. PIf£3. Alf1/VI-'t.) 

S/M/(te/I " ( /1 ) 

51 sxNA :: FArt.. . PIf£!3+-

0/1"/11 :: PIf£/31-.NlJtr 

r,Pc.t!J'N :. Flirt.. J:lJf'G 3 

sjPHI = FPCON. NPI-II 

(?3/ == 0) 

(/;';h;,6lted ;f Nr,,"F17~!I) 

} stait \he 1>0)( 

L Crre"ents s/PHI on ne)(t c,\oc.k) 

(rreset: ~'11 r'K£ 3) 

r~ ::: r. Sn' rPX5 _:I N?H8. Iv')JES 

S)(FP/U :: S)(4-,"o7XFP :: PHI.NFFI)!S 

Sy. FP/+ :: sx 4" 07 xFP :: 1"1-1/. NFPDlS 

(no eno..b\e hi) 
AxS ::FH\ 

BX :: PHI 

Ex =- PHI 

F)( :: PH I 

rl"Cd'1V :: r/iFL . .PH/. ))0 

S/MWN =- FpcOtJ. PHI,) R/Mwtl = PHI 

sl LJf3;j1 : (F/IFL. N(J',e. r'lll) 

S/AXRR :: ( " ) 

.s/ SX/<'/.1J = ,cArL. PHI 

sl t='Hs? = Pili. NBR 

sl PHa = ?H I 

Sx FP/+ :: ( 
(no eno.h\e. h'l) 
1))( S ... PH a.. 

(~) -~ FP 

(nomer. mo.nt\'iSIl.. -1T).~.\fJ.) 

(nvmer. elCf'onent) 

(\~uotlent\ Ie,).) 

(e)(Fonent reg.) 
..... --( it-~rrtE-i6n$ e:tr.) 

} (for nVlner. /. s. t..1.) 

___ of __ " __ FDS (3£) F!>L (IE) I MNEMON 1 c: F P: ::DIY 
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PHASY FUNCTION PERFORMED 

Pile PREsE.T FoR EKFcNEtJT ARITH : 

PH2. 

Sheet 

!\lAcoo7 -H AOOo? 'if AD =/ 

I ~A8 

\-Hl>8 }'f\ . 
I denorn. IS ne':3' 

S/A+1> - s 
S/A -b _ S '11 clerlorr, , is po,,". 

CAe t) - (De 1') -- s 
f '7 S-+·E 

h1)tner. deno\'n 

NI1- 5 

1115 -4 FP 

FP.,..,. A 00'31 ·tr 16n~ 
0\ +It A 0031 'If short 

I1B~1 ~ C ~j) ;f 1M;? 

S//I/,D ---, s 

s/I'''fI?-

S/FH+ 

NL>-S 

AlS ~ Fto 

FP - 5003\ 'f IOrl3 
0)5 -" SOC'3 1 'tf ~},ort 

S -H .too '3 I 

Clear ConJ/t';n Codes 
0/8_5 

5/Ph'~ 

i- I'--s-e-e-s-r-ct.r-ar.---=-e -c-'-ha-r-t:-;-I 
"rAFt- I'W~ -, ~ 

2 of '" 

SIGNALS INVOLVED 

[
SiAl ::: (PHe,AO). NAI) (s;m·t\a.r!y Ae -Ae) 
AxiL:: AxL' = (PHa. AO) 

o/A8 = PH2. NMUL 

SillS ::: f'H a. M'tJN 

S/SXAPD = SJSXAFD/I = f'Ha. fll\WN. N~IJL 

sjsxPttJ..n:: N (sjSXAF1». sjsxAfil1>ja 6- = P\-\2.. 

(preset: I;' 1"#/) 

S/.Dfi"~/I = FAFL.NtJ'2.Pf(': 

S/SXNA ::. FAFi... !''IIe. 

S/I""h'3 '" PNZ.N.s1e 

S/FH'3 :: PH2.. 

(rre$it 'In f'H2.) 

5/E n " Sn· PH '3 

(pruet /17 ~Na.) 

FJ=h '" I. 5 17 , Fp)(S 4- :: /r/PHB. N~ZS 

AXFP :: PH3.t-J02. 

AxiL = AXL = FH5 

2 xc... :. FAFL.II~z. ?H3 

[;/5)(N'1> = FAFL..PH3 

5/;:>11-1- " ?1I3.IIBR 

S/PH4 :: PH'3 

COMMENTS 

(uo- l;'wert r"Jume .... -el(roneni:; 

(K7 contro!)! 

(f"r (Ad) + CDd-) + I - s) 

(for (Aet) + N (nef) + 1 _ 5) 

1 ~=I 
(l'7umer; - /. s. w) 

~ ((Rvl) -FP,f !en!) 
II (IT)_F,P /·~s;'(Jl"t-insIJ.) 

~ (",mer. - 1.5 .... ) 

(denon7 - /'$, w.) 

("reset: /n ?113) ~ ((Ew'v /) ~ FP ;f /0179') 

,c?.., == I. Sn. F,Pxs - '" N?1I8.NbI.s IJ (EW)-+FPif's/;ort-in~i.J.) 
SXFP/4 " Sx FP/A = SOO-aIX FP :. PH4. ~O'E:.. NFPDIS 

lhO ena.ble \,',) 
llX/L =llXS/L = FH+ (denorn. - I.s,w.) 

R/c.c. :. (F/1Fi...?N~) 

o/sxS =: (F/lP',-. ;:>N~) 
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PHAS~ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

/-,11+ 

Pt\+ 

or 

PHS' 

PH" 

Sheet 

EX ISilNq- c.cN!:lliIONS: 

A conta.lhs (R)) (RI/I)/O)s 

8 •. 0)5 

D 1\ (EW)) (De)in ])Q007 

E \I (Aet)-CDei) 
F " 0)5 

s/lAl-+ S 

SJPHG. 

l-JDSN::::> 

5/1:>--'>5 

sjswa (-for A -]) 'm PHS) 

~/PHS 

(SW2.-t-NASN) ~ N(S!PHG:.)=* 

A +t D (first do~ 0'0\1) 

{

D--+S ( 1\ ) 

A ....., s (a.1tcr first doc.\c) 
S )( \(.. -rP A 

E-\"\ ++ E 

((EWv I )/O's is be;"j c.locked. ;n :booal "This rhQ.se) 
(tenta...t{'1e \uot'e.nt e')(fonent) 

'" PH4-,~(",NJ)SN s/s)(.'l) 

s/SWc. = 
SJPH5" = 

S/swe/l = PH4, d"(.., N])SN 

PH4-.0G.,ND5N 

N ( 5 IF IH.) = N (PH s" • 0," , AS N , N S we) 
DXA = PH6".6wa __ (r-erecd:.e.r) set ir. F'H4-) (so.."e I'lumera.tor) 

(rreset in PH 4) 

6/Sx.A = AXSLtl/' J- = PHS, o-G., N (5/ PH") 
A'I<SL4- :: A)('SL4- ( 

Euc7 = PHS,l>l'J.N(S/PHG.) 

S/RTi! "PHS'S2:U'S~L'NASPP'NSXAllDl(denOtrl,=o mea...l'lS 

FPRR ... PHS, 0'(", RTc o\Jertlow -_ w'd\ 
FPRR functions o.t end of ?I-IS) <:..o..use tra.p) 

s/sw \ = PHS", ])1.1/, RTi!: 

s/-PliS _= PH5"~o(...t-l(s/pH,,),t--\RTe 
""-

(NSW2., ASN) ~ 

S/ID\~S 

S/A ~J) 

S/PHG. 

( \ . ~ .". l \' \ 1/ ncl \ \ \ t ) de.nomlrla..Lc:lr IS Simp e tlormll- \~ed -;: Co oel' or 0.. e.r 

ON tHE. FIRST C.LocK: 

1 A \ ~ S 'If en'"tr-y from PH+ 

ID\ ~S}" " "PH<::; 
A-ffD 

(NASN T NDSN):=? N(S/PH?)~ 

S/A ~ s (tor C\OC~5 Q.fhr first) 
S X 1(. ..M A 

E-\ ~ E 

__ 3 __ o f ~ 

{
S/SX'b " ND4l.. S/SXA\lb ~ 
5/5 x.. M!>" 1)4G.. S/S,/>A'J"l) -I _ ( ) 

/ I / t-- PH S,O(",A5N,NS'tl2. 
5 swa :: 5 Swe \ ' I 
S/FHt. a: .. 

} 
(rrese"t \0:3ic.) 

DxA :;0 PH~.5W2.. 

} I nUMera.tod ~ S 

"s'\mrle f)ormn\i :eA" denom. ++:D 

N(S/PH7)", l-l(pt-\G..OC"ASN,1lSN) (flume aior rl!%u;res norma.L'~c.1i~n) 
S/SXA "N FPRR., PI )('SL4/1 :r- = PH", t:J~, tJ(S/PH7) 
A)l.SL4- = A')(S1...4/1 t -

EDc.7 = N(PH~.])I\}),AXSL4-/1 

I MNEMON I C: FP Dt" 
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PHASY FUNCTION PERFORMED 

PHG. 

cont\l 

rW(. 

PH? 

[

5/RTi?: 'If 5 = 0. (on f\'rst c:. \od:.) 

{ 
ro.lse FPRR 

RT: ~ 
s/ PH9 ) etc., - (see 

~RT~:..') sus-ta.;n PH'-

(P\-SN,llSN)~ ( both f'\umera±cr a.n} 

S ~A 

6/A-!DI--5 

s/PH7 

(scoJinj rho.se) 

(A47 ::. \) ~ (c:o..n occur on)t 

C..-HA } A X 11t.--t-+A 
I ---H ASI 

E+I'"H£ 

susto.in PH? 

sJA-ID) ~ 5 

(A47 :: 0) 9 l)"PP::;. 

2"3 -++ F 'If short. 
5 S' -;-+ F 'f \01'15 

(00010111) 

(00110111) 

S/A -+ 5 

SJSWI 'If /nurner\ ~ I denom\ 
s/PHS 

SIGNALS INVOLVED 

S/RT~ = FI-\(..seU.Si!L,NAsPP.~S)(Al:lD 
FPRR = FH~,RTe,NFH~ 

FPRR funct'lolIS at end of FHS) 

s/f'VtG. .... PHG..O(.. N (s/PH7).NRT~ 

Jel'1o\nll"\ ~(' ore. sirnf' Ie norl'l'l"JI~..J) 

COMMENTS 

} 

(hume.rtitor = 0 ~iih 
~et\om\ncITer :j: 0 

:. ~LlO ., 0 ) 

AXS .:. FHG., 0(.. FISt-) .bstJ ll'1uN'le!rotor \ ~ Pi 

{
S/SX,A'PJ)/I':' ~WN, btV. (sjFH7) --1_ : PH'. O'C..ASN. ])sN 
s/sXAlltD/l:: NIJ\\II~,Dl'J, (S/F'H7)1 
5/PH7 '" 

'If orl'1;ncr.J numerator WQ..S =-

AX '" :: (PH7. DI\!. A4-7) 
S/ASI = ( .. ) 
Euc7 = ( " ) 
s/p~7 = 

{S/5XIiP~/} = f'J\\JJiJ.1:)'tV. (.S/PH7) 

S/SXAMS>/l :NII\WN. DI'J, (SjPH7) 

.. PH7. DN. A47 

DPP = PI-I7.l>IV.NA+7 (numer. <'+1) 
(S!F3 : S/F'; = S/Fr.. ,. S/F7 = DF'P) 

( .1 ) SJF2. ;: DR? Ne-a 

S/SXA 

s/sWI 

S/FH8 

:: FH7. N(S/PH7) 

= DPP. K4'- . 1)1'/ 

:::. PH7. N (S/PH7) 
(K4<. m&a.ns .,.. sum) 

(PH8. SW I) : (enter-e.J only 'if Inul1'Ier. \ ~ \ denc m. \) (~a.sts one. dock.) 
"'lit, 

A ~s 
5 X ~I(., -H fi 

52831 ~ 8485"1 

E +! ...,... E 

R./Sw I 

S/A-S 

SuSto.;n FH8 (wit\) SWI = 0) 

(pre~e1 in PH?) 

A)l..SR4;: AXSR4-!1 = FH8,])!V.S'tJ1 

5/648 = 5/846/1 = 528, (FHS, ~lV, SW I)) s;m',lar\y 84-9) So;O) 13S'1 

EUe? ;: A'X SfH-j I . NPH 5" 

R!SWI :::. NPI"i 9 
sjsXA '" PH8. lllV, sW I 

s/PHe :::. PH8.NFPRR 

(PHS. l-ISlf-Jl): (ltero.tions Fha.se..) (2'- c. \ oc.~s 'If short.; S8 c.\ocks 'If 10°3) 

Prl~ 

CONTRoL SIGrNA\..S: 

DIT (Ooll but f;na..\ 2 cloc.ks) 
DIT 1\ (0.,1\ bJt fl'na.l c\ock) 
FPRR (f'~a..\C\ock) 

ceNTROL FUNciIONS: 

F-l +'> F (c.aunT 'iterab'orrs) 
sustain PH8 

Sheet __ 4-__ 0£ _,, __ 

DlT 

DIT/! 

FFRR 

= (PHS,bN.NSWI),NFO 

:::. ( \I ).NFP'RR 

= PI-t S , !) 1 V. F Q , N F 7 

FDC7 :::. DIT!, 

sl FHa :: FH8. N FFRR 

(F)-I) 

(F)-C.') 

(F =--2.) 

I MNEMONIC: FP: D1¥ 
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FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

(PHS .NSWI) 

{ 
0\"1 fIrst c:.\oc.'k r~\.lc.e.s ~ I'J\WN s inc.e. K4-C- : SXAbl) .. o} 

4- I (' o..ft.er" " \I 1\ (I'I\WN = I<. + c.) ~:Ince Sx At>b: I 
RE~ISTE~ c:o~TROL.l en .. c.,: V ' 

51 A + D ~ s J (j.(4I..®SXA!)l)~f'/\'fH1Y sjs'l..Af'D reJuc.es 1:t. Dli. (K4b(£) S~AbI>(£) t<\WN ') (sre:c., mc:c'h,) 
S/A-D - 5 ',ft-J( 1\ ) S/5)(AMl>:: N(S/SX.APD).S/S'f..FiMD/2.- =Il IT 
54-83i -f"> A4730 

948 -++ A31 

B+~"51 +I> 8+830 

K+G..,...,S31 'IT lon~ 
1-<.4(. ~ B"11 'J short 

AXSLi 

51 A '31 

BXBLI 

S/63! 

S/B71 

'" 
:: 

:: 

:= 

'" 

DIT/I 

A~SL1-7 • 848 (for PI'I8.SWI c.a..se) 

'DIT II 
8XBL\-L. K4C...S'NO } l%uotlentl 'p·t = I 
BX BLI-U , K4-(... NSWO 

(IlIT.N5XADD; (F:: s.;-J \Qnj) 23 'lfshQrt --- I.e, \1'l\1:;0..\ se.itl'r1g) 

A ~s (rreset by rre'lliol>S c...lock) 
K+G. :. 0 ) S,)(A'])]).:: 0 

he.nc.e "Ine of'erj:\'on 

sjswo 'f 100S 

(o.~\1hrnetlc. u~lt not cJJ;1'1~- I,e: A~S wo..s f'rc:~,et) _I II 

amounts to: [AB X 2. ~ AS) anct slA - Ill\ - 51- I.e, 'j0 for ,u-o, 2. • 

5/.swo '" BX,I3LI-L. N02. (for K+G. ~ 811/631) 

ON THE NExT TO FINAL C.LOCK " 

(dorit 5/A f 'D ~ s) 
(F= -I) 

(see R£Gr,sTER cONTRoL- :bIT 'IS \O-N beeo..u.se Fe ::. \) 

FPRR, ~ (floo:tln~ !"olnt ~E'SLi\t ~ Cl~y) .r- (F=.-2) 
~ 

'" PH 8. 1)1". Fe. N F 7 ((Y1! .. ~\\u()I<") FPRR 

raIse FPRR ~ (denom ::0) 
(FINAL C.LOC.I~ f'H8.~SWI) 

(2.nJ c.loc.k of FH~) 
(.2",J c.lock "f PtH.) 

+ PH 6' .0'," . RT~ 

l (Jenol'T1 'f 0). (I'\ume r= 0) + FHt...RTi!.NFH5" 

srr CLOCK ~ box if I/O' serVIce cal/ ~4f CPU: P';DCLEIV/I :. /V,F,PRR i-' NIb'£N. NI",.zAl 

5/;:'#7 S/PH7 == ?/I~ ./I/'E,R- = tl/8,,-?;D"';C. :;;; AI( FAFL. I"I-Ib. NF,P;e,e) 

s/l1lFtp (f'(Jr next ;nstructJ,j/7) S/M,f'Q/I:: FIJ..FL. Pt'lc.. N8If'PN'(.. NIt. Fill 

SXB = FPRR.DIV.NSj)lS 

A'f.. 5 ~ FP R R . D1 V 

(9 ;: 0 'f NPHS) 

( \~u.o\ of-" A) 

S/A -+ S 

i)-A ~ S 
S/P H9 

'If +/+ or -1- 5/5 '1-. A :: FPRR. t--}f PR 
\:f -+/~ or "'/+ ----- -----s75-X-~A-=-FP-Rfr.-F-FR--------

CONTRoL s IGrN AlS I.lSEb IN f'H9 - 10: 

FPRD 

-rRAF 

fEOF 
FE'UF 

A or-A - S 

5003\ - FP 'If hot) 

0)5 _ F~ 'If <:; (shori: 
,F,P -"...,..8 

.s/8 ~s 
S/LR3/ 

s//fW ;f /o17j ~nd /lot tra~ 

O/C C/ ;f eX,?(JIU!I7t: t.JIJder.-[lot.J 

s/CCc. IT ex,Pol7eni: "'l7d~rflot..J or 

Sh~~t __ 5' __ of __ ,, __ 

51 PI-\Cf = FFR ~ 

FPRD = NO'2. (result doub\~ \en~-n.) 
TRAF = 5'I'J) (.J;'4i<-\c:. by.:z::el'"o) 

+ FEO' F (e)(f' overflow) 
+ FEUF.tJ(FE'uF.NF~).:FEUf.FiL (-e><F' lJnC'~<.rT'o~).(Fr::l) 

FEOF :: NE'O.~I.NRT: (exp.o'll!rt\olJ)) 

FE'uF ':: EO .t-l'E\.NRTe.N (13L.S".NO(,.. FS .NF2); (elll" un.Aerflow) 

(ir~se.t in PHS') b) or- 'i? by FPRR) 

FF'XSL = fr\'l. NFF'.DIS. Ff'RD. NRT:.N(FE UF. NFe) 

or re!Oult:: 0 or und ~rflow a.nJ Ft = 0) 
.BxFr' :: (F'.-9,FL.Ph'7) 

S/BXS = ( II ) 

S/L,!f3/ :; ( " ) 

S/ffw ~ S/R'N/F'F :: PHI. FPRJ). ~l'RA P 

s/cc/ '" S/CCI)FF :: FH". r-ELlf 

overT/ot.J 01"" ;f cliv/de 6(" zerCJ 

(result - \, s.w:) 

G/CC2 := S/C.C2/FP =. PH9. FEuF + fH '1, fEUF + PH"l. sWl 

I MNEMON 1 c: FP: ntv 

324-



PHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

P/l7 

PH9 
cootiJ. 

P#8 

PHIO 

51 A -+ S 'If NFFR 

S/-A -t S 'If P PR 

'&--s 1 
5 ~)(W' .. / if /a"y and not trar J 
S 10 =? 1_ SWo (-for 7ESTS) 

A or -(1 ~ 5 

sjSXA :: pH9. NFf'R. 

s/sx MA = PH 9 . F FR 

S-/PhlB = ?#7. IVeJ'f' 

S/FHIO = rH'1 

} (sust .. ;';nj fro", F~8) 

(In· ... ert elC.p. whe-n resIJ1t n~: 

(result -I.s.w.) 

s4-7 - FPo 
[ NE r ~ F'P! (+ (.+ bia..s) 

l E0207 -- f=POE.O, 

S 4-6 7 I .... -F f 0 ~ 31 

;=:,,0 ~.B 

(freset 'In FH~) -- f note: K'71 'IS for eel hi'jh in short "-A" 

) l co-se -to o.SSU(e. rl"'0Fe.r tnJncatl~.o ~ 
1-'171 = q-oc03 = PH\C.WFFRD. KEl 

FP)(SU = FHIO.NFFl:llS.NRTe.N(FE I.lF.NF;;') 

(F'p.-rs '" NI':WS. tVbIs -- b/oclrS s ( =e) -- r:p) 

5/3 4 5 

5/ RW /1' /'lot: try CQse 

s/.oRtf 
5/P.tI10 

R/FH 10 (no more. box. o..ct;on) 

BXFP 

s/sxe = F/1;::t.. . .PHB 

5/RW ,;: S/R-W/ FP = PH \0" N TRAP 

S/Ol'f"<? :::. lJlf'?#/t> = F4FL ,/"#8 

S/'p#/CJ : BIT.PH/o :; PArt- I ,P1i8 

(hO set -term h",) 

I (resu\t "'.s.~) 

PH/O B- S 
(r--eSl.)\1: - m,s.w,) 

Sheet 

:5 -r-'" /rW 

TESiS (CC.3) CC+ CMt:rO/) TEsTs = F/irL. £N.aS' 

(hote.,' Si-"/O:: I cau~es s > a ,;.,d,ca.i/~n 70,.. JOGl6/e. /en.'j-a &era t!'st ) 71i/~ IS nee.Jej for 

(,qlJ])/sUB).(rN:::rj case only) whe I-e rest.J1t is +) ex/,. = -,+; CVlJ Sljnl I~Qnce I',., /'<;.1<.1. 01'>1-') 

__ " __ of _10 __ 

5/T8L == f=AFL. N.lOACi. NPIfIO 

{ 
S)iIfAP ::(r-/lI='-. E"/JJ/E. A/RW) 

S/T/?27 = ( II ) 

EJV'~E =,PH It). £'%C 

} 
(NRW' ffleC<I7S TRl1 P /~ 
/he tox Was /,/ last: c:1.) 

I MNEMONIC: FP ~ DT:.V 



CFU 

r------------ .. -----
PRE"3 "'-B t+ c..,..,:o S/PH 1 'In t>O){ 

RR -T.~ p., 

S/Sl<.NA) 

100.:3'* sip'S!) S/MRCl 

?Ii\ i~A -) S (R) 
l-lS -H FP 

S/S'!-N"J) > »0 - FPC.oN 

\or~ -::} SJI..~:3I) S/A'!.RR 

PI-i c_ ND- S (EWj 

I NS ~FP 

~S'"A 
\011';3 -:9 RRII 1 -H A) S!DRQ. 

t 
PHS NA--->S (Rv I) 

IJS -H FP (insi'J' if short) 

S/S)(ND 

long :::;:. MB .. I -rlC,....ll 

t 
PH4 folD --> S (EWv, ) 

\-IS ~FP (I~S'I: 'f S~.ort) 
S/SXB 

c\~,;,-\'" c,c '$ 

pHS- I B -S 

I S --P I S/BRP 
I 

I r 
r (WAil FoR RESIJi,..T) 

I ( 1/0 serVice co-I' co.o ta.k. e oller) 

1 ~FPRR * ~ ! 
I - --
I FPRR~ ~ I 

! 
rF -f'> B S/SXB } (a's -+ s) , PH7 

S!C.CI,C,Ci: f (box) 

s/R.W f (box) 

t 
PH8 B --~ s (L",V.J) 

S~R'IJ"I If RW 

sjSY,lO 
' r 
iT S 10 

Fr,:, -I) E 

S!RW T (box) 

t 
PI-lio ~ --> S 

S -r-> R'I/,f R'IJ (MSv.1) 

TR'Af'tc y.. ·4-+'ir t-iRw 

n:ST5 (\\1c\uJes S'WO 

FPcol'1 

FP bus 
) 

I='p '!:>us 

FP bus 
------>-

FP bus 
-----~ 

S/RW/!=F 

FF' bus 

S/CCI/FP 

S/C.Ca./FP 

S!R.W!FP 

FP bus 

~ 
I 
I 
I 
I 
I 

PHI 

PH2. 

Pt-\~ 

PH4 

PH9 

PHIO 

80)<, 

(S/f'HI) 1 

stereo s'l'~ns of oreY'Q.nds 

. (R) __ re ~ .' s 

I I 
T 

(EW) ~ re'3'\ 
I se:t ui e"'f'onent o.ri'lhI'nEt;c 
I 

l 
I 

(RI/\) 01" o"s +t re.Cjl:> 

CAet) ± (J:>et) ~ E (e,)C,f. o..riih) 

1 
('EW~I) or 0'\. ~ 

\ 

re~.c:. 

Gro To Pit 6') Co or? 0\ el"'enJ'In'j 
on s .. t..ua..tion) 

____________ 1 ____________ 

I 
I 
I 
I 
I 

FH';, G:., 7 61'" 8 

(min im:.lM dock to1:..o...\ = 2.) 

(DO THE ARITHMETIC.) 

I I 
I I 

: ~FFRft·~( f ;n~ J o~c.~ --=-;e:~~Vc =;e-;;JY1: -----------r----------, 
LSW of res\.l)t --" FF bus 
S/c.c.1 ) C.C2 'Il; c.pu a.s re"tu;rel 

5/RW \n cPLl ·.fNTRAf'. FPRD 

1 
Msw of re'i>ult - FP bus 

o'i1ier Si~I1Cl\S from cpu -- sox: 

I .... ---------~ CPU 
II 

) Box 
I 

I 
.J 

FS 

NF~ 

F~F 

NR'aI-FP 

Noa - FP 

NOG, - FR 

NO 7 - FF 

FPDIS 

FS 

NF~ 

FtJF 

NR31 

N02. 

N~<O 

N~7 

FPDlS 

cPU ~ 80x \I 8\Gr PICTuRE 



NOTE: Since PHS' o.rJ PHG:. In -me CPU co..n occur dur\n~ 0.. variety of \:.0)( 'Fh('l....$es) -rr,~ a..ci;\}'!t! 
'\S shown on 1h1'Si sero..rJ..e. charL. "The. \ctS't Fh~Se.. \.Uhcre. 1"he cPU feeds !he.. box \'5 f!-\4-; 
lhe box .start'S feej;Y"I~"The. cFU 'tn' FH7 (box FH4) • 

.J)L)!"\n~ ~HG. ctn 1/(5 ser"ice. ca..\l Co.!) :lrct.h iiie cFU) but."1he. \::.0)( '''/111 c.ont.·lhue 10 cornFut~ 
~ results 1 su1j e.C± ~ cft) contro \ of: CLoCK -}- c 11; e t>ox. Ex o..rn rl e. : 

CLOC/'( III 11111' " " I I I 
F.PCLEN/a L1 
F.pct.EH/1 

PHS" ~ 
CPU .P~" ___ I L-_____________________________________ ~rlL ____ _ 

'p/l7 ------------------------------------------------~~ 

ZcYACT 

($/)"h'/~/Z~ ) ___________________________________________________ ~rJ~ ____ __ 

box 
r CLOCK 

1 ~:~R 
, I 

---------------------------------------------------j~--

PHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

,PHS (cal? c.ol7ct)r with box PH 5') Go) or 7) ~t)r /'JeVer WIlt" FPR R) (lasts one c loci:) 

.8 -- S (r>reset /;.; P/-/-'1- .6)" FA FL . P/i~) 
} (I'royrarq qJjr. -A> p) 

(sct" /' .... 07. 4.JJr, r~;nter) 
resu Its -h-om 1);e .6ox) 

S ~ P P%S' := FAFL. PITS" 

.s/BRP S/BA'? =- FAFL . .PH5' 

(Ile a...hove. relea. ses 7he ..B re.Jisi ~r -ror IJ~~ Jater a.~ rece;l/er of 

NI&flCT. NFPRR =9 

5l)st:ain PH' 
enai/i I/~ ~nt,.1 

.I~/lcr ~ 

s/r8L cantroJ 

610c.* CtOC/{ ~.iOI( if rS'L 
or FPR/f 

SiP/{& 017 Ttiu)./ c/oc:.k 

NI~l1cr. r?RIf ~ 

s/#Jrff (f.t)r n~yt: ;/]stn)G-t~/]) 
5/;>H7 

Sheet ___ of __ _ 

Fr'f?1f (TrO'l? bCJX) 

Z(J'rCtcT = ItJEN +1'O-II/ 

( F? Re~u/t l\-e a rlr) 
( I/(f servIce c. a. II ) 

S/?flt. :;: NItJEN. /1/cL£IfR . .B1f.PHt, -- -= FAPL. ,PHI.. }/F,PRR. 

Z~ENt. = FAFL..?fll... N~FRR.)./ J)rtJEx £r. I/Fs/I.![.)(. Z~EI,)C./I 

slr8L:: rAFt.... NIt/ACT. NPHIO 

of- FA F"L. (siP/{' lUI) 
-I- tel'ms not aHoclatU/ w;-rn 

FPCL-£# /.2 = }/rs-EN 

FPct.GN/1 -= NF.PRR. -f-N'r&EN.NI~.l/1 

S/f?H" = Io-r'H'I . ..51'113. (S/?/-I'/lCr) 

(low d(lr,nq ZOller) 

(f/na./ c./a:/c ol I~~C"") 
FA.F'L 

(/OIA./ if r..r-EN) 
(low-- ;f F?Rlf . .l~/1C r) 

S/,41Rt¥/1 :: rlirL.?HC.. NB/f'fWt.. N.IcY EN 

sj?1f7 : PH~ . .NBIf-- = N/3rf'r'H, 

I MNEMONtc: FAFL FHS'-~ 
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r---------------, 
: DIS >-----~!~----------------,-------------.----------------
I '\ 

'FPlllS 

: (In cPU) "32647 
L ______________ -' 

01 

oa 5 

tII1SC. S~o" 
07 

A 
5+ 12 

20 

B 21 

53 lea 

NfP.D!S 

KfPXM1SC 

NKSXA -t>---r- (SDlS,NI'IS)(A) 

.JG7----t"-------- NSDIS ~ 

NSDIS-I ~ 
~--SDlS I i 

KSxS J tl(Sb!S .NKSXA.t1I<SXD) 

r----r---t---~-------------------------N~5X~ 
D 

u 
L 

d..OWI"J/ ur 0 
!II 
I-' 

1 1 ~ 

MI'SC!S 55' 0 

- /A 54 'I., 

- / B S3 t... 

- /D Sc: -;.. 

5L/SU. 5\ )I. 

0 t 
I!. 

0 
III 

"-
I"- hi v l1:: ( III Z 

10 - nI (1")1 Iv 

52 35' 

loc. Cf.:.A 

r- r-... 
E E 
3 ~ 

0 
r: r: 

...../ 

:j ::l ::i .....J .J ....l ..J -::j 
u> !Il 4:: 4: en en A A 

\ ( I 

" 1\ 

I I I 

\ 
I 

\ \ 

I I 

I \ \ I 

~ 

lO\5 ",,',\\ ~e dl~r\a.yJ 
when 1\"I'fut +0 5 ;~ FP 

0 
-; z 11.1 0::-

~ t'- (J) 3 I- II-l!. Z '£ 0:: U. 

<0 
t-

:; E Ul 

IJJ ~ t-I ItO cr ~ =1 

NFPl'..MlS(. 

n1 
"3 nJ "3 0 -
III :z: '£ ill \.IJ Ul 

I~ ~ !: ~I I~ ~ 

32~ 

CPt) : 

REG\STER s!:.LE.cT rotary sw\1c..h 
be on ExT to dl~rla.t ~e.. box 

RE~I~Tt:R DISf'LAY -C;~3\e. s~-n-c:.h ml.l~ 
be.. ON to,obta.',n, dlsr1o...7.s se.\~cW 
'b,/ "The. sw~h~!> In moJule o(.A io\h'e \:.0)(, 

(OfF fo;it\~1"1 ,,;,\\ ~'~F\C>.7 noY"~J ff' ~\lS 'Info.) 

.t- OO + (T") 

to til 
~ s: 
c c 

-i- n-
I 

r-' ,-.. A. 
c c 
Il U 

,~ 

11- ~ .9 a::: ll-
0 0 :t: 

Il-
., X 11-

'-../ "'--" A li- \!. 

• it) 
In 

Jo t--
U) 

0-1 I~ I~ 1:3 ~ 1\1 m \II ful ;1)1 ru n.l (1J (\I 
~ a- 0 

-[ t\I ru (f) 

DISPLAY 



FFDl5 DlS 

sw5 
down ~ 5003\ --9 FfClO'3\ 

ui ~ 647...., FPO) NE 1-4 'FPI ) 'C02.0? ~ FFo2.07) '54871 ~ FFc.K31 

SJ)lS FPbIS. (l<S)(A t KS)(E + KSX.S) ( sq. or 83 or 52.. uF) 
CauSes rnnollal ",f nortn"..\ \o~\c. frot'!) S o.nd 5U'!>st>t.\Je-s: 

FPxtJ\1Sc 

FPXSL 

FPXSU 

A ~ 5 . f s 4- l.i F) B -'> S 'f s ~ Ll F ) t ---} S . if s 2. U F 
(0.. mcree. -t..o.1.es r\a.ce 'f rnor.,., --:ri'o..l'1 one s";lTc\ ;0;, "'F) 

N (FfliIS + FH'1 + PM \0) 

FPDIS. KFPt<.MIsc.. 

FPDls. KFP)(SL 

FFD IS. KFPX5Ll 

+ NfFDIS. PH"!. tJRT~.N(FeUF.NF';!). FPRb 

+ NFP])!S.PHIO. \JR'T~.NCFE:UF.NFt) 

SXFFju = NFPIllS. (PHI +PI-:2-) 

Sl< FP 
{

S+7-;S+(,) FPo - 5<1-7) FP0831- S487i: 

FPooo7 --. Soeo? : 

FP083\ ~ S083\ ; 

5XFP/4-= NFPbIS. (PHI +PH2. + PIH·.NOa.) 

SXFPjA::- NFf'DIS. PH+.N0'2 

sxs SJ)IS. 'f';SxB + N5llIS. FF'RR. "DIY 

PRXA.Dj :: SD!S. (Io<SXA + KS~ll) + I'lSD IS. PRXI"ID 

+ t-.)SDIS. PRx /'INIl 

+ N5])lS.PRxNflD 

PRxANlJj = 5])15. KSXA 

~RX~A]/ :: S~IS. KS~n 

PRxIJANt1/ Grxj)s o..l1d K3\ 
) ) 

C1.r'e. ,,-II ~llCl.\jfle.c\ by NS.DIS 

aao.n.. 

32l.l'3 32813 
512 

KDI 

cPU 80X. _1 ____ 

I 
I 

FP ~us (bit \'2.. shown ctS sa.mrle) 

329 

aeon. sc;,OJl.- ::. 158.A. 

FF'12 

Sx.FP/A 

~ SXFPjU 

AxFP ~ I 

BXFP/U 7 
BUS 

NFPX 

FPxt-IISc. 

'FP)(.5U 

FF)(.SL 

Sl2 

S5a. 

S/AI2 

5/6(.7 

SYSTEM 
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