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\oc:.ked 

PRE.3 
1) ... 1'",-
R.ele ... ""e 

!IOI1'e."\o~k~A 
i;: lA 

'" ENt)E ENDE. NHALT. N(SHJTIC.APF)~S/PREI 

IVldiV'l!.d AddV"6SSi"'<i ~ S/IA 

fiRE I C.I.~AR A, l3. 1 E 
P~Q. 

Iv..delti VI,\, ~ s.et- IX 

I"""", eel.; A. +e ~ G-o 1"0 Pt.. ....... e. I 

PRERQ. No1"ll'ldex"'R~lJest neltt Il'I';tr. 

Re."v..est Opere>.Yld (i.f Vlot 'Vlde.xe.cI) 
or i)'lciif'ec.+ "'cld.re. ... o:. i~ lAo 

5~1- ARQ. 

/Jet IM\¥.~c!i de ~ ~o To Pt;;:E2 

~ LA /lilA J.l 
IA NrA 

SeT DRQ. IX ~Re'tt.<es't Op~ro.:",cI 

Nt X. OPRQ. = S/ A~ Ad~ hde.x Re". 
Re.s.eT IX 
Clet)...'(' A

J 
b 

PRE~Q . 1)( =;. 
rae~u.esT l"le><.T Il'ls tr . 

Not! ><. 0.,. .... 0+ 
r""o OPQ.,. ..... ""c!." 
re.~u.ired ~ ~o to PHI 

era to PRE3 O-",d I l'I del( eel. 6.",c1. Two 
"' .... iT ~oY" COVlTel'lts of opeV'()..V\Js l"'e.t'L.I ·1V'e.d~ 
lv.el.i1'e.c:..t AU loc.c...tiO'VI (.-0 To p~e3 

1 1 
IA NIA 

Res~+ IA Se.T 'DRQ 
Se.t A~ Se.t- A~ 

NAG- q. ~o 'to PRE2.. NlA Relfr~e~t 2"1(:\ Ope.rIloVlJ 

A~~ Gro to PREL\- 4-0 to PI1I 

L 
~ 

FRE+ SeT ARQ 
Se.t A~ 

Re,.",esT OpeV'lA.",d 

P~ERQ => Re.tn",e';,1" next l~stv·. 

Coro to PRE.'2. .• N IA 

-5-

'\ 

V 

f'HI 

Fir\t 
Ph ... 

E.xecvtioY\ 
'iiI!. 

PR.E.PAR. ATION 
ENc::..e: SEQU 

3of+ 



PHASE !~---F-U-N-C-T-IO-N--PE-R-F-OR-M-E-D----'-------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------CO-MM--E-NT-S----~ 
~~;j' N& C:&NTRSL SWI'C.\-4 AtllVAlED 

::9 Rc:.s e.t- Hf\L.T Fl='. 

T(;L. 

HALT· ANY C&N1R&L. SWITCH) ~~ 

Tt-IAf\! C.ell RE$£.~ ACTlVAnb 
~ GO m pc.pQ.. rc.p,?:> 

'INTERRUPT t'-,EGu!=.ST. RUN. t..J&T 

PflR\T'1' ERROR. \1fH_T· Nc3-T 

AbbRESS Sl&t':l r\f1L.T 

'=9 Res e+ I-Hi L. T F ~ 

CP\J RESFT ~ X 'oeoooooo' ~ 'D 

~X''2.51~Q 

R./HAI-T:: .PCf'~.NKAS/13 

NSX~ = .PC.f'2.. tJRESEr IE. /-.lSDLS 

'So/PcP; = • ~PQ.. NttflLT. NC.L.EAR.k'ASIl. I(A'Sh N f'c..P3 
+. pc.pa.NI4ALT. NC.I..EAR. tI...EA~MEH. /J PC.P3 

R/HALT= (U-Ir.Nbc.sTO'f). pc..p2.. KRuM!B 

NbX/\ :::: . RESET 

'SIb 10:: . RESEr 113 

s/G'2.G = • RES.e'\ 1"8 (QI"o Q'<.'i ~ Q"3 \ 

Q.x,\'2..= .R-ESET 

Q..t<. 1:3 = • R.~SET 

"-10 ()p h~tV'uC+ioYL".D 

~!l\C"\ heM 

~ 0 ~ PS \.JJi(e\(.c\ud,"'~Q) PSW iX S = . R...ESET 

~ 0 ~ PSuJ2.. P~I.,j'2.Kt> IS • 'R e56:.T 
~o--p Fi<./\ =- • c..Le.A~ 
~ Se.T I-\ALT 5/HALT -= RESt=.T 

I o-T" 

PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
pcp';? 

Q+=;;>P I NPXQ = .pc.P"'3 PcP3 

INSER. T .pSI.JJi. 0('" f'Sw'2.. ~ b...;>'3+?A fJSxD .. . rc.f3 • K ~SvJ/B 
N f\ XS :- • pcP 3 • kPSW 113 

T6L G~TO pt,P4. s/PC.P~ ~ .fCP"5. (NPc..P7. NENDE) 
. Rl pc.f>'2,; =. • Pc.P"3 
R/PCP~ :- . 
S/T8L = Pep3. (KPsW/a + NKlDLE/S) 

PCP 

- ~-



PHASE I~---F-U-N-C-T-IO-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--I-NV-o-L-V-ED--------r-----c-oM-M~E-N~TS~---, 

b\S~U1\( StLt'c-\" flb't>K.'2SS:; ~ S'16RE 

T6L SELt<:..! Pr't;b~,E'~: 

~L .::9 '5rL-E<:..T flb),~ESS ~ P 

INCREMeNT -:t:NST A'DbR. ~ P+ I -A> P 
~ S~t bRQ 

~ ~t t(QC{",,,£t 

[)\'SPLf)\' oR. S,&R£ ~ S«.-t bRQ 

9 s~ RQq\J~.::.t 

Go"TO Pc.PS 

NDX/I = .PCP4. KC.LEfHZD/B 

NPxK = -+. PC.P4 • KblSfl..AI(/B 

-+ .~c.P-4. kS,T&RK/13 

NPX."2..0 :::: • Pc.P~ • KFI.LL/13 

NSXD = .Pc:.P""1. NI-(I'DLE IB 
N (s /c..XS) :: .?cl=> 3 . N KIl.)LE /8 

N~X(:) ~ .PcP"'1. K0swi./E 
N (s lex'S) :: .pcps. \«(:)'2lW IB 
N 1)(<:/6 : .pc.P",\. KPSw liE 

NDXP~wi "'" • PCfl4 .. KPSw1. / B 

NPCTPi = .PCP4. Kl:iNCRE./"B 

N(s/bRQ\:::: • PCP"" K:t~CKE/~ 

NMRQ::o • ~c:..P • (S/b~Q) 

NCS/l::,AC3.); -T. pc,.(-l~ .KS16>R,/B 

+- • Pc..PA, • K b\::'f>LAJB 

R/Pc...P4 = . 
s/Pc(>s- = .PC.P4. (NPc...P7. NE..NbE) 

~~------------------------------
pcP 

PHASE I~---F-U-N-C-T-IO-N-P-E-R-F-OR-M-E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S----~ 
pcPS RUN t- STE P ~ EN~~ 

~ Pt\ +7 P 

~ ~~':D 
9 c..+7R 

l"GL =9 c....-7 0-

PCF 

=? G~ T~ f'Rt: i 

ST(}f\E. =9 D -=? S -?> M-e 

~ wr',h. wc~d.. 

~ -:t"f'lh,\:iJ ~(ole..d· fQI \ 

DISPLf'I"l 2;> C +7 b 

INC.REM~j\iT :tN~1 t'I'bI::R =9 c~b 
~ p-+;>Q 

I~SER..I P'2.UJ\ of<.. ~S\J.J'L ~ 

Dfl1F\ 'SWITC.\\ es ~ 0 

L$ftD =? c:?,~+ DRQ 

=t> Set- R~ ... ¢.s t 

NE/lJh'E -= • Pc~5 • N KT~LE.JB 

~C.TP-i =- • ENbE 

NDX<:"/6 = .'ENbE.. 

N&RXc.. = . edVOt:. 

Net-Xc:. = • ENbE. 
s/PRE1. = • ENDE. NHALT. N (S/INTRFlPF) 

NSX'b:; .Pc.PS. KST6-f<./13 

i'lMW:::c • rc.P'S. KST6-RJB 
PR&Tb:; .~f\IL'b • NPC.P5 

NDXC./6 := • PCPS. Kt:,\SPlA IE 

Nbxc./G ~ .PcPS. 'l(rNc.RE /13 

NGxP:;; .pcf'5. K:t:N(.RE/13 

NDX t< ~ • PCPS • I<P~LV IE 

N (s Ibf<Q"j ~ • PcP5. \(FILL /13 
NMRQ:: .Pc.P. (S/bRG) 

s I pc. Pf, = • pc. P 5 • (N Pc.. f' 7 • N E. N \) t:: ) 

R/Pt.P5= • 

-7-

peTPI =1. NPC.TP1. NENDE 

I. P('TPlbtS 

4ofc, 



PHASE J FUNCTION PERFORMED 
pCP6 IN'S.eRT ~~Wi. 9 b -7 S ~ r PU'J 

~. S~ P,:>wi 

TGl. :tt..ISEftT PSw'2 ~ 'D ~ P'S.w~ 

CLEAA. Me.tt.&A.'t' ~ CSc.-\- bRQ 

~ <;It.-f- Re.ctuQ.s~ 
~ Wr',-k, Wore).. 

~ Pti.~P 

~ 'L\hi\)i~ QroSScvef' 

~ -rn~\~j,~ Pro\ec,~ fa'lt 
=l> S-to.'t in Pc. P' 

• P..-. ~ 

t.~A-'h 9 s~+ bRG 

~ 'Sd R~lIe~1-

~ UJt'\t~ \.lIOol'~ 

~ p .. t\ ~ p 

~ ~o("te. Loatl t3oo-\--s-hQf' 0(\ S 
~ :rnh',~·.\- t't-o+~cJ ~i \ 
~ ~.~ pc(3G·pcP'1 So,- w" .. ,~ 

,,.. '2.Q'6 

CLEAR MeV\\SRI.( .,.F~LL 9 G~TO PcP6,PCP'1 

Reset A H c. L 

bak 
A~\. 

Pc.P 

PHASE f FUNCTION PERFORMED 

l~I+'b ~ w"i\-t \No("'~ 
~ Pi-I""::' P 

i"L. ~ ~Of'(e. ~i\\ '""Boo+s+tof Of\ S 
:?;> ~f\h\bi-\- p..o~c\· FtAi\ 

IN~;:'IitT P4SavJ\ elf' P~uJ" ~ 

A. --+ ~..-. Co ~ 1:> 

SIGNALS INVOLVED 
Ns)(b = .PCPG. NPCP'1. KPSwi/S .!{DIS 
NPX$ 1r .PCfG .NPC.~'). KPsu.d./l3 

psw-1.x~ =- .PcPG • NPc..P''l. KPSLui/e 

pSl.O'2.xb = . PCP(Q. NPCP'l. KPsw2/8 

NCS/bRG\ -= .pcP(O. C.L..E.ARKE-M 

NM~Q. • • pCP. (S/bRG\ 

Nf\\W = .PCPb. ~LE..ARMS:M 

NPCTPi :. .PtPG. CL&:AR.J4EM 

~~& = .NCI..EARIJle.M • (Acl.il"'e.o;.s 0 t\owII13 

~P..t«tT~ .... FAILb • NPcP(; 

S/PCP'1 = '.(S/P<:..f>i). (~P~f'7. N=.NOe:.) 

(S/PCP'7) = .( pc.p,. N C.LEAR.ME.~). ~\(I=\ Ll/B 
(R/PC,.P,")= PCP" 
Q)(.~ =c..LEARt-'I£M 
NCS/bRGI\ = .PCPE>. NPCP,,? \(F:rLL/s 

NM1\Q ~ • PcP. (s I bFl.Q\ 

NI'I\W •• PC.P6. ~F:rLL/"S 

Nf'CJf-t. = • PcPG • KFI..LL./e 

'9'1:t = • K~LLlB • P~8 

PR~Tb = .F'AIL't) .NPCPG 
(S/PCP'1\ ... ~'2.8. PC~G. NCl..S:A~M'i.M 

(S/(-'C(3I)\ = .(pePG • .NC.L~RM[M). '\H~~lLJ13 

AHC.L :. '" (NAHC.I..) 
NAHC.L;: N (AHC.t.. • NPC.P(..) 

SIGNALS INVOLVED 

NtttW ... PCPG • K~:tLL/l3 
NPCTPi = .pcPG .KFIL.L/B 
S'l'L ... \(~"I.LL/'8 • P"2.S 
"PR,,"T~ = ~t=A I.l..b • NP~PG 

<6'1 p(!.P 1\:. .~cP"l. N ~C.P3 
((/PcPG) 'C • pePIl -T ~1i. SET" 

(RIPCP~' :: • 

DXc.I" =.Pc..P7. KPsw/s 
(S/C.XS)=.Pc..p(". KP'S:!w/a 
SX.A = .PCP7. KPSW/S 

~ X P =: .Pe. Pi. I<.P~vJ/B 

rep! 
Se:t IN'rRAPF FF~G-o to PCP2.M (s/PCP2.)::=. . PC-PI. NC-LEAR. NPC.P.3 

RI pc..P\ :. • 

.s/HALT ::. .PC.PI 

PCP 

-8-
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COMMENTS 



PHASE l~---F-U-N-CT-I-O-N-P-E-R-FO-RM--E-D----r-------S-I-G-NA-L-S--IN-V-o-L-VE-D------~~----CO-M-M-E-NT-S-----, 

EIJDP 

PHI 

Hi'lL 

PHS 

IIOL 

LCW LCH 

(3 ... ) (5"") 

.--------+- FAse~ 

~--~----*---~------~--~----+- FAS23 

FAsal 

.-__ -. __ ~~-----.----.----+- PRER~ 

(o..\SO CO'lex"S LAW) 

( ., 
( " 

LA'tI,I...AH) 

., ",LCF/lVl)I1\l,5W,'SH C.VI,CH)CJl,CLR,€O'R,OR)AND) 

LL =} 

NLI ==> 

L1 '* 
LW:9-

LH => 
LB => 

{ 

CI2.~ llooll ) C:1231 __ ])1231 

MRQ. (Q.cc.ess next inD-. f(p)) 

S/RQ, ( " .. f (Q.)) 

~~p 

(.D o.\reo..Jy c.ontQ3ns info) 

C-"+1) 

CH-ll (dolo.ln - Ji~M~) 
cB--D ( " - ) 

LC\'l9 NC-ff.D) \ - C531 

{ 
NCH -# D (Jo!.)"-o..\'3ned..) 

LCI"\ => 
\ -H- CS3( 

S/DRQ 

S/f'H5' 

S/TIOL 

]) +C5"3\ -. S ENDS 

5 --f"+RW 

5 -A l 
J Cc. 3) + 0::. entr. 

S/T£..STA 

{ 

1 ~ Cc.2·f o~erflovl 
Lew 9 TRAP 1:0 ~7 'f Clverflow. AM 

DXc/+ = ~U2, (NO+. NOS'. t.J0'7) , P~IO\ (o.lso c.overs AI) 

MRQ. = (~U2.("'O+.tJO:;,N01)+(N~I.\o..I03).~L2.),NIINL1: .?REI (0.\50 Co~ers A1,LC>=1) 

S/RQ. : of (PRERQ) 

= F'RERQ.. PHI 

DXc/G:. = O"ll3, (NO.y..l-\O'S),PHI (0..\50 c.o~ers AW)C.W) "'Tv!) 

t>'l..cjs = ow5, ( "). f'H) ( Ai-I , CH I MTIi) 

DlI,C.ElP = OU'7,( .. ).PHI (" "LcF ) CoB) MT6) 

DXNCjl : (NOI.0"3).(O'l-,IJ05. Ncr7),PHI ( " So,LC1>,SW) 

DXNC/3 : (OUS'. ( ). l"HI ) (" ., SH) 

(5)('I/S = ( .1 ) (.. "" ) 

SJORQ. : (FAS23,f'HI) 

6RPK' = ( .. ) 

s/nOL. : ( .. ) 

SXA\)D = (FAS2i.PHS); EN!)';: = FAsal. PHS {O''JER= of (NDQ,KO) 

R", ,( " ) [ ",.eeov;". "" .... ,"'. 
I'Ixs : () TROVER=PRogE~'lER.O\]EI\,A"1 

s/rESTA = ( \I ) 

S/Cc2 = 1"ROSEoVE.R. O"IE'R j Rc:~2. = PR~BEOVER } 

sjrRFI?:TRO'leR; S/TR30: S/iR31 =TR.O'lf~R,N(S/h'R ..... cc+/l) 

PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
L..A'-N LAH (Lad Absol"te Ito..\ues) 

(3B) (sa) 

. _--_eo---- FAS 10 

IX e _--1_- FAS21 (o.lso co'lers LI
J

LW) LH) L8, Lew) LeH) 

e FAS24 ('I .. L~v.J) 

• _--_e-- PReR~ (.. .. LW,I..H, LB,LCW,LC:Ii,LCF,IlW,AH,SW)SH,CIU)CH)CI5,CLF.)eO'R) OR,A.Nb) 

END? S/R~ (o.cc.ess next inst.r. f (Q)) S/ RQ" : f (PRERQ') 

PKI MB ""fJ> C 

T~RL C -t-'t D 'If LAW 

CH-# D LIIH 

PH 2. S/N~l(,' IT ,!) ·u. ne~Cl.t.ioJ~ 

1+1. .s/tlRQ, 

1101. 

SjF'HS 

S/TIOL 

D - S ';f.D IS res. 
-D- 5 

S -f+ RW 

5 -++ A 1 CC.3
J
+ ecntr. 

s/TEsTA J 

LAW ~ 
{ 
~ :: ~:: 'of o~erf)ow I 31 

~ fW :-2 
mAP 1<. (.7 'of 0'1 err I ow , IIM1 

(prera.rot,;"'n ') 

DXc/r. : (NOI.0'3), OLB. F'HI (a.lso c.o~er.s LAD) 

!;xCIS .:: ~U f;;. (NeS'. Or.. 07). PH I ( .. ., MTH) 

p)<,~ '" P~=RQ .PHI 

5/T4L : FASIO,PHI 

S/'tJ~X = (FAS 10, PHa), DO 

sl IlRGI" = ( .. ) 

S/PHS = ( .. ) 
S/TIOL = ( ) 

EN:DE : (r-AS2.I. PHS) 

SX.ADD = ( II ) + IJFAMJ)sF. "tJ~l( +- 'lie 5)( .... P\:)/1 (nc'3c>:k CAse) 

RW = ( ) 

AXS == ( ,. ) l(hote: O'IJE~ i!. ,n\.;b'i'tea. 
S/T=STA : () by FA~ lOS \;"ce .it. is 

~/cce = ?ROBIOOVER. :FI .. sela.PI+5 unslJ'IW\etorne1~n 
S/cc;;., = FASIQ,PHS'.KO -(IIT\Foss1hle\fLAH) usin'3 N(l-x.) 

S/TR./lP", TR~~e:f'\) S/TR'3o, SfTR'31 ::. ~'VER.N(S/TRACC4/1) ) (1'RO"'E~ ~ FAS\O.PIlS';M.Ko) 

-9-



PHASE I~---F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----~------S--IG-N-A-LS--I-NV-o-L-v-ED--------r-----c-oM-M-E-N-Ts----~ IX L.D (Ie.) L"o..d :Doul.!c:.word. PRe:bO', FASIG.) F'U~ 

PHI 

14RL 

PH3 

MBYI'~C 

C-D 

S/LR31/a. 

s/RQ.. (o.ccess ne;<t ;I'"lstr. f'CQ.)) 

S/DRQ. (for a..ccess EvJ) 

S/PH~ 

S/TSL 

D-S 
iaL- 5 ~ Rw,,1 

S -+-> II (for .cr .. test) 

MB~c 

C~D 

Q--P 

s/nRQ 

S/PH~ 

S/T8L 

PHS" ENDE 

TaL 

(ew" I) 

(EW) 

I ...... A!\·,f "'to 
5 _ A } 

C.C:!, + <:.on\:.r-, 

S/TESIA (I'\c.t.e.: II CQnt;..; ... s EW y I) 

LIl (Ie) 

( pret',) 

Dxc/I. '" (II~U)3),(NOq.,NOS",N07),PH\ 

S/LR31/2 -:: (0'01. (NO"5', N07), PHI) 

S/RQ.. ,,( ,I ) 

S/PR~ = f"RE:llO'",PI-I\ 

BRPH3 : (FULO,PHI) 

S/T8L = ( ) 

5XD = (Flil .. ll,PH'3) 

Rw :: ( " ) 

Axs :: ( " ) 

(s .. e PHI) 

D)(C/c.. :: ( " ) 
PXQ. : PRED", PHI 

S/DflQ. = (F'AS 1'-. FH3) 

6Rf'H6' = ( ) 

S/T8L = FULtl,Pfl3 

ENbE . (FASIG., PHS) 

Sxll . FUt.J). PH~ 

RW :: (FASIG., PHS) 

Axs = ( ) 

A'~I)(! ,. FULl), PH 5", N A 0031 i!. 

SjTGSTA " FASI(.. PHS' 

(0..\50 c.o-.Je .... A"D) AW, LW) 

( ,0.,1> I 51>, LeI» 

( " 
.. ) 

PHASE Ir----F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----~------S--IG-N-AL-S--I-NV-O-L-V-ED--------~----C-OM-M-E-N-TS----~ 

ENllP 

PHI 

T+RL 

PHa 

TaL 

sj'fl.Q. J LcF 

MRq ,f LeFI 

(a.CU5S n~.ct ,nstr HQ)) 

( f (p) 

t116++C i C6~D (dll'>->n-al;<3ned..)',fLCF 

(D Go","k;ns ·\I'"l~.f L.eFt) 

sjtlPRX. (tor 1:12+31 _ 50007 In F'H~) 

S/PRG{ 

~ .... P 'If Lc.F 

S/T81- (for b~1ter.J. s" _ ec..'s) 

"ENI>E' 

D2+31 -+ Ka330~ 50007 

so __ eel } 
S I -M c.ca 
sa _ ce3 

S3 _ cc..+ 

} 55 - FS 

157 ...,.. FIIIF 

'if BIT 10 c I 

(storeJ ',n R30) 

'R 131T 1\ • I 

(stol"eJ ;., R31) 

l..(.F('70) LCFl(02.) 

S/'RQ" = f(PRE.RQ.) 

MR~ ::. (NOLNo'3). OLe.. NANL~,PRe:I 

l»)(.C,BP " eU'1,(tJ~~.t-.lO;-).PHI 

('D'j.,c/r. ... "';seJ by rl"'eviou~ EtJl>E) 

!>/toIPRx • FASI'7. PHI 

6/PR~ .. FASI7, PHI 

px,Gl, .: PHI. PRERC( 

S/T8L ::. FAS17.PHI 

EtJl:lE:' "(FASli . PHi!) 

SXUAB ~ ( " ) 

s/eel = 
__ /"2. = 

So, Cc..)(S 

51 , C.C)(S 

S2, cc:.lC.S 

53 , ccxS 

} cox,. FASI7. PH'.R30 
6/eC3 = 

<:./cc-+ 

S/FS 

-IF'!: 
~ 5~. FseNXS} 
~ sG" FsaNl<.S FS~Nx<:,: FASI7.PII2.R31 

= 57, FSi!t-.l)(S s/Ft-lf 

-10-

(o..lso <..overs LI) 

(J,~I'\' f (P3a,P33)) 

( eJre.t.dt down o..\;'Jhc.d) 

I (~,~t~'~" ~:) 

} "..t, • F.~"« 



PHASE I~---F-U-N-CT-I-O-N-P-E-R-FO-RM--E-D------------S-I-G-NA-L-S--IN-V-o-L-VE-D------~~----CO-MM--EN-T-S----~ 

?HI M8.\ -++ C 

\?tRL C __ I> 

S/NGfX 

sj.DRQ.. (for au.e:!>s EW) 

-J) -- 5 

S --1-> A 

NKOO _ 600 ~ KOOH 

MB _C 

S/Lfl31/2. 

S/T8L 

NCC9.D-S 

CO => A--,> S 

S ~ RW~ \ 

sjew?:. ;f A.;:. 0 (for \..,-.,A:,\,t\ PHS) 

0"'-" A 

Nee "=9 C. -++:D 

{

Ne. -H D 
e.O ==> 

NKOOH _ CS 3 \ (stcr<:J end c<;.r."t ') 

LAD (\B) 

(pt"c?) 

"Dxc/, = (to.!O"J. 0'3). O~ 

~)N~x ,. FUI..AD, PHI 

S/'DRQ. ,. (FREDO', PH,) 

SXADD = FASIC-,Pl-li: + tJ~)(. NFAMtlSF= 

Axs : FAS1(., PH2 

(norma.l C\.c:tion) 

(set PI'iI) 

S/I...R31/a. = (FULflD,PHZ) 

G/TBt. ,,( " ) 

S~I:l 

S)(A 

RW 

" (FULA1>.PH3),IJCO 

= ( " ). CO 

: ( " ) 

+E'N~ +(E:W"I)-,>R"I 

- .. ~ - ( ) ..... R"I 

slew? = NAOO~I2..(S/8Wi!/I) +- FASIG., NOL9, I" H3
J 

R/BW'e" CLEAR. 

AX/I :. FASI"I, PH3 

DXC./fo 

.DxNC " ( ). c.o 

csxl/a ( ). co. NKoOH 

PHASE I~---F-U-N-CT-I-O-N-P-E-R-FO-RM--E-D------------S-I-G-NA-L-S--IN-V-O-L-VE-D------~~----CO-M-M-EN-T-S----~ 

PHS' 

IIOL 

LAD 

:;::1 } 
S/IlRQ, 

S!PH$ 

S/TIOL 

ENDE 

o..cc:ess ne~t ;n str. 

D +C.S"3\ __ s 

5 ---t+RW 

cc.'3)+contr, r ~ :FI:l 'R Ato In PH3 1 S/TESTA 

0 ..... cC2 

\ -t-" C.C2 ',f o-;erTIow 

T~APio ~7 X Dvertl"' ..... , Alii 

?XQ. 

MRQ/I 

S/I:JRq 

6R1"\\~ 

S/TIOl-

ENDE 

5XA!)i) 

RW 

AXS 

A'3\Xl 

S/TESlA 

" tIIRq/1 + PREPO,PH3 

= FlJLA~, FH3 

" (FAG'''. 1"1'13) 

= ( 

" FASI,! ,f'H3 

=- (FASII.., PH;') 

= FASI9 ,f'HS" 

: (FASIt. • PH;') 

= ( " ) 
= FA51'-,Bw;!: . FA5 Ic.. , PHS" 

R/CCa. = (PROB£OIJEOR) :: FASI9.PHS 

s/cca :: ( " ). O'VER 

[ :~:: : ~TR~:ER~, N (strRA~C~/I) 
S/TR 3 1 = ( ), ~ ( ) 

where ( ) = PROBEOVER,At'\,O\fER. 

-11-

} 
redun do..,t Q .... P is for 

'<'Tle",hQ.f'I;~o..-t~n c.on~en;enc.e 

} 

+EW". EW..,..... R 

-EW '9 NEw t-e,c,.....,. R 

OVER % 1(NAo, fJOQ, KO) 
'---v-------' 
C\.ssur"ed. by: 

~::',fNCO } i" F'H3 
!ole. -.+J> -.f co 



PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
X L.S (4A): E"w ,,(~v I) U RII W(RIII) ~ R (reduce st- Ew" R +" R 'If R;s "a) 

) 
>0..,.. cc.'3 (,0 ...... cc.+ 'FAS~)FASI5' 

eNtlP S/LR3Ija 6/LIt31/2. = PRE2.I-lIA,FUL.S 

Pili MB -+-+ C. (prer,) 

T+~L C ........ D 'i:Jxc./t. = FAS~, PH I 

RR"I ~A A)(·RR = FASIS',PI-I\ 

S/NPR)( (.for A ... D ..... S) 5/NPR'4 :. FASG" PHI 

S/T+L S/T'+L.. = FULS, PHI 

PIl2 A,,!) ~S 1 S)(.PR = NPRx. 

T+L S~B J 
Ew" (Rvl) -t+ e 

6)(.$ :: FASt:.., PH2. 

\)$ -++ CS 

}k 
CSXI = (FULS. PH a) 

o ~D N(~III)""""'C.~D DX/l '" ( . ) 

s/C.XS sJCXS . ( " ) 

S!PH+ 6RPHt = ( " ) 

F'H4 • ., os ~ s } S)(PR = (F=ULS. PH+) 

"'''L S ....... C N(R.l)'flD (C)(S '15 on) 

C --t+ ~ Dxc!r. " ( " ) 
RR __ A A)(RR. ~ ( " ) 

S/NPRX S/NPRX. = ( ) 

SJtlRQ. 1 S/TJRQ :. (FM(., PH4) 
for next instr, 

t-\R~/I J "'RQ./I :: ( .. ) 

S/T8L s/TeL = FULS,PH+ 

L S (4A) 

PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHS E'I'lDE ENDE :: FASli' . PH!;; 

TeL AJ\D ~ s ( R ... N (II! ~ I)) S)(PR = NPR)( 

e ----+ 5 (EW " (Rill)) sx8 :: FUL.S, PHi' 

5 --. RW RW " (Ol."'~a.). (('10'" N0'5, 0(.). PHS' 

s ~ A A)(S :: (FAS\5' ,PH 5') 

s/TESTA SliEST'" :;. ( " ) 

Ls 2 of 2 
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PHASE Ir----F-U-N-c-T�-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S----~ 

PHI MB ~ C. 

T+RL C.--f'+D 

RR -I-'> A 

MRGt 1 '+-

J 
foy Nr'Le 

S/PR~ 

S/T8L (,~s;~ cons;der;n:J DRq~ me.ch.COh".) 

FH2. A _ S 

TeL (R -+-' EWL) 

FH'S ENDE 

'1'BL D -+ S 

s -+-+ Rw (Ew -.-.. R) 

S -- A 1 
s/T!:sTA J CC3, + contr-. 

PHASE I FUNCTION PERFORMED 
ENb? s/LREl/a 
m'lnlJS 

I 

EN!!? RR~ I ~ A 

MRQ. } for w;,t.e. 
sjDRQ 

s/ lB3)/1 

PHI A_S 
} R" I -+~ MW, I 

T4Rl S -+~ M6" \ 

RR ~A 

MRq } for wril:.e 
5jDRo.. 
S!PH+ 

S/T4L (,'"s;~) 

fH4 A-+S } R- Ill'll 
TirL S -H 1118 

MRQ../I 1 r it· + 
sjDRQ., 

let' nel( I'1S",r 

J 

PHS i:.NDE' 

TbL 

NOT E's 5TD (IS') C:ol/c:re.cl b( FASI+ o..nJ FUS 

a.\Jo e.o<ers sTs 

S1D(\5) 

FAS9 = ~U+. Oll.. 

(~rerarJ:.~ ... ') 
DxcJ(., " (Ffo,S9, PHI) 

AXRR = ( " ) 

i"IR~ . FU,,-w, PHI 

S/'DR~ : (FAS9, PI'II) 

5/T8L :. ( " ) 

S)('A : (FAS~ ,PH2.) 

,",,'1\1 : ( " ) 

MRQ../I .. ( " ) 

S/bRC( : ( 'I ) 

5/T8L : ( " ) 

ENtlE : (FAS9, PH3 ) 

S)(.}) :. FUXW,?H3 

R'tI e ( FAS 9·PH'3) 

A'/..S ( " ) 

SJTESTA = ( ) 

SIGNALS INVOLVED 
S/LR31/a = (FRE:I,N'tA -t PRE.3.IA),FAFRR 

AXRR " FASI+,(PR Ea., N IA) 

MRQ :.(FuSTP, ( ). NFl~Lt) 

S/!>RQ. = ( " ) 

5/1..631/1 : ( ) 
S)(.A = (NO'I.0'3),OL5',PHI 

II\w ;: (Nel.O',,). OL5'. PH I 

A,)(.F!R :. (FUSTIl, PHI) 

MRQ. = C ) 

s/llRQ " O"a,O'L~. PHI 

BRPH4 ' (FUSTD. PHI) 

5/T+L " FASI4-. !='rll 

.sXA = ruSTD.PH4-

MW " FAS\4, PH'T 

I'IRG(JI " (FUSTll. FH~) 

s/t>~1!( : ( " ) 

--
ENDE ~ FAS\4, PHS' 

TIl 

-13-

-~ 

(FA'S9.PH2. '·"'Flie.s 

X'IJ anll s;nce. E~R) t1R) 

""J AND &k:F ?H2.) 

COMMENTS 
UI. ~l!>" 

(for STS) 



PHASE I~---F-U-N-C-TI-O-N-P-E-R-F-O~--E-D------------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------C-OM-M-E-N-TS----~ 

ffiE iz..~1:A: 

PH I c:: 
i+RL.. <' 

NSTc.F => RR~A 

CCI_ 1)2.+ 

c:.ca.,.. t>2~ 
ceo -l>a.t.. 

c.c+ ....... 1>27 

Fs -+-> !)29 

Fe. ~ D.9o 

FNF .,..1>31 

S/t-.lPRX (for Uf"lolorJ J;~";n'3 ) 

M.~ l ('or ~mE)? 
51'." J ~ 

/" w"tll be: > i"l.. beco..LI..se of 

STW ~ {A - $ 
S-MW 

A')(RR = PRE2.\·nA. FASI8. OLS" (info ',,, down - o.\;~ne.Lf 5TH, STe) 

S/b24- • eel (FU'STCF. PRE e.. NIA. tJANL;!:) ( ): OL+. ou7. PRl:e .N!A. \JAIJLi: 

S;C2t; " Cc.2. ( ) 
siD2/. .. c.c.a ( ,. ) O~D ca.uscl 1:.,1 
S/D27 = c:.c+ ( I, ) 'DX/l = FRE:c,N!A 

S/1l2cr " FS ( " ) 

s/b30 " F~ ( .. ) 

fO/!l31 :. Ft-JF ( " ) 

= (p~e2.. Nt"'. FASle,WANL=) 

: (" ) 
: ( 

SXA :: ((1>10'1.0'3), OL~. PHI) J (sxPR 'Ill hi!jh beew.l.Se. of\JPRl( 

~W : ( ..) l buh·"o;cJ50A.(II~D)"A) 
note: in 'The 5TH) 5TB, 4nd SiCF 

{

"1"31_ K15'30~SOOI5 
~C5"The. K(co.rries) s:!jno.;\'S =A/D lie:. (l.e.(A/D),,_ 9'fI-~ Kn_I),C<lllscJ 1:.1 NF'RX 

~ 5)(UAH "(FUSTH, Pltl) 
SiH ~ /I } $1"31 

S -++ f"IH 

1

",,'024:'1 ~ K 2."3'30 - 50007 

" -+ II -SOSIS' 
STB, 
STC:F q 01 ~ .. ..... 51"2'3 

" ~ 5~431 

S.,.. MB 

PHASE I FUNCTION PERFO~ED 
PHI (Coni,'nl.lecL ) 

I ~ CSIS'" (for Y.a.WJ) " 5i'.'l~f;co..l\U. ~t·) 

MRQ./I} . for ne;t ,"st\"'. 
'O/tlR~ 

s,'TBL if 5TH (for \\sl~nrr;-CClJ'>~ te"t) 

f"1i2 Et-I!>E 

TeL. { 0 ~ cca 
ST~ ~ 

I ..,... CC2 "if s;<;j~Jo.t'Ice in MOIS' 

I 

SXIlAB : \"U7. (Na-+. 05'.NOI.). PI-II) 

MIN 8 " ( ) 

SIGNALS INVOLVED COMMENTS 

S/cSIS" = FUSTH, PHI 

l'IRQ/1 ,.(FAS>18. PHI) + 03. ~L.S. PHI 

s/!>P..Q, ~ ( ,. ) 

s/TBL. ~ FUSTl-1. PH, 

ENtlE = FASIS .PHa 

RIcca :r (FUSTH. PHa) 

s/c.ca =( " ).( A If.. .NKoo + (Alt. .. 1).(AOOI5', 0.\\ I's) 

NAIl.. NAOOIS'i5) (All. :O),(AOOIS,. 0.\1 O'r,) 

20f c 
-14--

I 



PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMM'ENTS 
X 515(47): R 1\ (R"I) v EW", N("'-VI) -... eWL. (I"C!Jueet. to R. v EW _ cWL '.1 R 'Ii .JJ) F'AS Go o.I'Id FAS 1+ o.re. hi.,n 
E'Wl!P s/LFlat/a. &/LR.31ja. = (PREUIIA + PRE3.Ix). FAFR"-/' _0- U+.I:IL7 
minus 

I 

ENbP RR..,I ""'f4 A AX RR = FASf+ .(pRE2..rU",) 
I IS ++ e.S CSXf :. FUm.( II ) 

I'tli A ~ CS-+ 5 } N(fl.vl)++ A 
SxPR = (FUSTS.PHI) 

i<tRl. S~A AXS = ( " ) 

tIIB ....... c } e'fJ_D 
(Ft'l:r') 

c...,....1> DXc/f. = (FAS<... PHI) 

6/t-\PR'l<. S/NPRX ., ( " ) 

S/CXFf,R S/c.x RR. " OU+ (NI:I+. 05. 0'7) 

s/TiOL s/TIOL = (S/C)(RR) 

PHa A"D_S 
} EW " N (R v,) ~ 15 

S)('PR = NPRx 

T~ol. S~B BXS ;. FAsG...PHa 

RR_c (CXRR. i~ on) 

S/LR31/a SJLR31/a =(FUSTs.PHa) 

enaoble T+FU .. T+RL. = ( 11 ) 

PH'3 f\'R .. \ ~ A (Rvl _ A) AXRR ,. (FUSTS. PH3) 

T<tRL. c ....... D (R ..,.... 1» bX.C/C. : ( .. ) 

S/Nl"Rx, S/~PRY..' ( " ) 

MR~ } f t MRQ. . ( .. ) 
or o.Jrl e. 

s/DRQ. S/DR<:<, = ( ) 

STS (47) 1012 

PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
1"11+ A AI) ---to S (R II (Rill)) SxPR ., NPRX. 

nL. 6 _5 (EW 1\ N(Rvl)) 5xB = oU4-. (No-+. 05. 07). PH+ 

5 -++ MB IIo.W =. FASI+. PH+ 

MR~/I} MR.Q/f = (FAS(,.. PH+) 
/ o.ec:ess l\elC1: \I'\str. 

e/!JRQ. ~ ( 11 ) & DR~ 

'P\f~ ENbE E'NIlE: .. FASI+. PHS" 

T'-t. 

STS 2012. 

-15-



PHASE Ir----F-U-N-cT-�-O-N-P-E-R-F-ORM--E-D----~------S-I-G-N-AL-S--I-NV-O-L-V-ED--------~----CO-M-M-E-NT-S-----, 
Al (ao) A'VJ(3C) AH(50} SW(S'iI) sHes-e) 

ENbP S/RQ,'J NAI (Q.cces!> ne"t Instr: f (Q,)) 

PHI 

""·HIL 

MRQ J AI ( " " f (1")) 

[eli:!""'" DOOII) CI2'3\-Mll1a31] 'It Al 

A,#~ c.,...n 
sw ~ NC. ...... D) 1-++ CS31 

At! ~ COOlS' -ff D 1(, '31 'f IlP32. 
{

COCII. -++ DOOIS 

CI{'31 -++ DI(,31 'J P3i:. 

r NC.OC. II. .,...., 110015" 

SH =? NC.I(,,'3\ """01(,31 'If 1"32 

{

NCOO/S ....,.. III (,'3\ J ~P32. 

\ -ff C<53\ 

RR ++ A 

Q++ P 'f N!A 

S/PHS' 

S/'f)R~ (fo, nc~t Instr) 

s/TIOL 

PHASE I FUNCTI ON PERFORMED 

PHS' Et-J~E 

Tlo\.. Ii -rb + C.S31 ~ s 
5'_ Rw 

s ....... A 1 J CC'3,+ control 
S/TEST'" 

o~ Cc:1 

I ~ eel 'R end carry 

D ~ c.ca 

I ~ cca 'f O'IIerttc&.) 

,1 __ } 
S/TR30 trCl.f"to {.7 'If overflow. AM 

S/TR31 

Clot; k follow;", E~DE' 

TESTA funa:,'ons: 

0 ....... CC:, 

I -++ CC3 'f A:> 0 

0 ....... cc+ 

1-.,... cc4 'If A <. 0 

FASI2.. =- (NO'I.0a),OLo+(o-U3+0u5),(IJ05.NOI..Ncr1\ 

PRERQ, = (~U'3,No-S'+(OI.0'3).(N04,NOS)+(0'\,Ne-2.) .OLB),t-IO'L3.IJANL: 

S/RQ, : f (PRERQ) 

t-'tR~ = OU2.. (NH.N05.1-I"7).NI1NLr, PREI 

DXC/4= oua.C ),PRE.I 

DXC/t." OU'3,(tJO+.NOS).PHI 

iJXNC!" (NO'I.0'3).(O+,NOS.N07) 

DXC/5 = o-uS,(t-JO+,N05). PJ.I\ 
} 

(down - o.Il·~n Ya. WD') : 

(cau.SC'.i bXc./Z. ',1 P32. or D){C RIG. 'f NP32) 

(Jow" -o..\;~'n ;n"~rteJ Ya. 'flO): 

DX~C./3 = OU5".(o+,t-JO;".NO"'7).PHI 

(C.a.US;C:5 pxtJc./a 'f 1"32. or .l»(NCRI" X Nf'32) 

CSX 1/8 c 0'\.1:;'. (O,,",NOS ,Nt'?). PHI 

M,RR =(FASI2..P\-II) 

PXQ.. = PRER~. PHI 

BRPHS' = (FASI2.. PHI) 

"'/OR~ = ( II ) 

S/TIOL : ( " ) 

SIGNALS INVOLVED 

Et-JbE : (FI\Sla, PH"') 
5)(ADl> ,. ( " ) 

RW · ( " ) 

Axs :. ( " ) 

6/TESTA · ( " ) 

Rjcci .. ( ) 
s/cci = ( ).1<00 

R/cca • (f'FlO'SE~~"R.) = FASI~,PHS' 
S/CC2 = ( ),O'JER 

S/TRAP = (TROVER) 

SjTR30 · ( .. ). (w (S/T'RAcc."/I)) 

_/TR'31 ( ), ( ) 

(TEsTA W4.5 set I C1.st c:.\oc..k.) 

R/CC'3 : (TESTA) 

S/CG 3 :: ( ), WiE.STAjl. N AO. NM031'1! 

RjCC+ = ( ) 

S/CC+ . ( ), NTIi:STA/1. AD 

-I~-

I 

(o.1~. covers Ll) 

( " ) 

(o.lso co.ers c.'IJ I L.W I "ITW) 

(" " SO,L.c'D,L.'''') 

(cJso c."vers LC:H) 

COMMENTS 

rVER · f( Ao. DO. "<0 
+ ~AO.N\)O, KO) 

} "0""', "'E'.AM.PR •• , .. " 

2 of 2. 



PHASE I~---F-U-N-C-T-IO-N--PE-R-F-OR-M-E-D----r-------S-I-G-N-AL-S--I-NV-O-L-V-ED--------.-----CO-M-M-E-NT~S~---, 

\ 
r;:w~!, 

PHI 

'T~RL 

PH2 

Tlol.. 

/ 
'TC.L 

AD SD LC.D CD 

(\0) (\S) CIA) (II) 

. . . 

. . . . 

MB'iI~c 

c -D 

Nc. ........ :0) !-,...C531 

RR"I -++ A 

(A c:."t\-t:cu'I'l~ 0 

S/LR'3I/a. (for -.J;ite.) 
SJDRQ. (for Q.cce!.s !:1f.J) 

lie. 

22, 

FREDO' 

'.e-
Ii AD 

It-!AD 

'f NLCD 

'f. LC.D) 

if NeD 

s/RQ. (;~;t,;o±:e. n=.;;:t ;""t.-, o.ct:"!o~ f(Q.)) 

s/TIOL- 'f NeD 

li':"'il'l'3 : TIOL 'R NC.ll; i('L ',f CD 

A+.D+CS3\:-+S 

5 ++ R'tI v \ 'R NeD 

s ~ A (tor ~"'ro test) 

NKOO~sOO_KOOH (store e.,~ c.o.rry inf .. ,) 

AD (10); SD (IS)) LcIl (IA\ C.!) (II) 

(also collers Lb, LAi» 

( " 

( 

(rre.r') 

DXc./r.. 
DXNcjl 

MRR 

eL.M, eLR) 

" C.LM;LDlLAD) 

= (NO'I.03),(t-J0'4-.NOS',NO''T), PHI 

"t( " ),(a+,N o5,Na7) ... FASZ.),PHI 

= FAS22.,PHI 

S/LR31/2. = OUI.(NO'G'.N0"7),FH I 

S/DR~ = (FREDe,PHI) 

.s/RQ. = OUI ((NOS,N07) -r(NO'S,N~")), PHI 

s/TIOL ,,(FASS + FULC.b),PHI 

S){Al>D 

Rw 
A't-.S 

= (~AS'G. + FA5aa.), PIt2. 

= (FAS3 + O\JI.(O+.NO'S',N07)),PH2. 

" (FAS II. + FAS2?'). PHa 

+EWvl ~ D,CSSI 

-EW.,I --D 

+ R~I - A 

'f AD 

{ 

R"I + EW.,I 

R vi - EW .. I 

- ew",1 

'f S'I) eb 

'if LC.D 

\ of 2. 

PHASE I~---F-U-N-CT-I-O-N-P-E-R-FO-~--E-D----~------S-I-G-NA-L-S--IN-V-O-L-VE-D----~--~------CO-MM--EN-T-S-----, 
PH2 ContlrllJcd 

MB __ C 

c-+-+D 

He -++1) 

Et-.lABL.E T<:,RL 

S/T+L 

'f AD 

'If NAD 

\1 Ai)) SD 

'If I..cD 

(~ee. PHI) 

Dxe/~ = FUAD,PH~ 
Dxl-lc : (FAS2.+FULCO).Fl-la 

TC,RL. 

sJT+l... 

= FAS3, FH2.. 

:::. FUlcI>, PHi! 

Pli3 

T-+L. 

I;m'tn~: 14L 'fLo) T('L.. 'fell, TG.RL 'fA:DlSIl, 

s/S'N1!: 'f A;'C (for \+>A"31 in PHS) s/BW!: .... NA003Ie'(S/BW1!/I) ('FASI('+FAS c2.).NOL.,9.PH3) 

= FASI9',I"'H'3 

"jew=:: C.l-EAR 

/ 0 __ A 'f LCD A"/../I 

: FAS22,. PH:' 
T'=:;L 

/ 
RR~ A 'If toiLe!) AXI'n~ 

TI.Rl NKOOH -++ CS'31 (st:.red end c.o.rry) csxl/a " NKOOH, (S/BW~I) 

: (PREbO',PH3) GI. -++ f' 

S/DRQ., 

S!PHS' 

S/TICL 'If NCD 

PHS 1"'i~in~: nOL',f NeD)'G.L,fcJ) 

'TiOl ENDE 

/ A+D+cS31- 5 

i(.1.. S _ RW 'f Nell 

! ~:~'If Afo \n PH3 

CC3)+ cont,.. S/iE'STJI 

(AoffiDCQ)KOO) ~SQO_ KOCH 

S/'rESTA/1 ',f CD 

I ..... cc I X end.- corry ;f AD) SD 

I -++ cc2 ',f o\lerf1ootJ }'f 
~A!''to (.7 'if O'lerflovJ. AM I \-leD 

pxq, 

s/tlRQ 

BRPHS 

S/TIOL 

ENDE 

SXAOD 

RW 

" ( 1\ ) 

= lFASIC. + F,c>,S2,2). 1'"113 

: (FAS I"I+FAS3),PH'3 

= (FAS I&" + FAS22,). PH S" 

:. (FASI9 +FAsa,),PHS' 

= (FASS+FASI'),f'I\S" 

1'IXS = (FASI'- + FAsca).FHS) 

A31XI = ( " ) (renJlir A r 0 ',f I. s, w ! 0) 

s/TesTA : ( ) 

5001l.N = FASa,2., PH~ (si'jrif 'f cJ); rneQn1a R < EVJ) 

S/TESTA/I : (stre:STA),(N0'4,NO"'.~) ~ C.o.U5eS t.lKOOH. (1'01"'00'31) -I+Cc.'?> 

s/ec.1 = FAS '3, FH$", KOo; Rjcci c FilS'S. PI-IS' rl" KooH, ( • ) - ec.+ 

sJCC'2. = PRO"eE~VER.OVER.j RIcca=- FROBE-&..JE'R."f- (FAS'! to FASI9),PH$'" 

s/TRAP.> S/TR30) s/TR31 : fC1l'tOIJER.) - PROBE evER.AIII.OVER. 

2 of 2. 
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PHASEf~---F-U-N-C-T-IO-N--PE-R-F-ORM--E-D------------S-I-G-N-AL-S--I-NV-o-L-V-ED--------~----CO-M-M-E-NT-S----~ 

x FA91\ 
.-----~~----~--------~- PR~R~ 

(.1 ( 2.1), cw (31 ) I C,I-\ (~\) j C e ("1\) 

PRE a.IUII 

Pi'll 

T4Rl. 

RR ~ A 'J NCB 

RR2"r~1 -H A'2431 I o's +t 1\00211 

I'~ -++ CS (tor NA -++B) 

S/RQ, 'f NeI (Q.ec:ess ne.)(t. instr. f(Q.)') 

O_I> (for A!iBCS-PR->S ...... B ;n 1"1-11) 

Me ++ c ',f Nct 

C'N '* C --:1> 

J (OCII:. -- DoolS' (s;:\" rol) 
ell ~ eoo\5 -+> DIC.31 if I'IP32 

. l CII.'31 ........ 1)1C.'31 ',f Psa. r ~DQ"') 1"32 P33 
COOO? .... D2.+31 'If 0 0 

CB+ COSI~ +'t " 0 I 

c\loa3 ........ I 0 

C 2.+3 \ - .. " I I 

C!" Cia. ........ 00011 I C 12.3\ -+t DI2."S1 

Aecs - 5 } (NR __ e) 
s~ B 

s/IoIPRX (for A A b - S +'> A ) 

S/T4L 

MRQ./I 'f eI 
a.~p 

AJC.RR :: (PRE,2..NIA),FASII.NFUc.B 

Ax'RR./3 : ( .. ) • FUC..B 

C.5)(1 ~ ( .. ).FASII 

s/~Q, : f (PRER~) 
:D)(/I ~ PREa .NIA 

(Fre.r') 

DXC/' :: O\l~. (Ne-+.NOS).PIiI 

Jown-o..li~h Ya.Vltl: DXC./5' '" OUS".(NO+.NOS).PI'II 

OXC,RIC. '" t-lP~2.. (T>~c./S) 

O'Ac/e. = P32.. ( ) 

do.,n-o..\\5n byte: DxcBP= OU7,(NO'+,IoJ06).PHI 

D)(CI12+ = fJP32.NP33. (llllC6P) 

DXCRII./I"tlP3C.P33.(" ) 

Dl'-c..R8 "' P32..."'P33.( 11 ) 

cr P3'2. 1''33. ( .. ) 

" Fuc.!.PI1I 

S)('PR = (FASII. PH I) 

BXS :: ( " ) 

S/fJPRX " ( " ) 

S/T"rL :: ( " ) 

MRQ,/I :: FUC.I.r-HI 

P'J(Q. ;: ""~~/I + f"F{E~Q..PHI 

(neeJeJ tor C! ) 

(a.\s.. c.overs Aw l LW J MTW) 

(a.l$O COV&rs AH) L.H) MIt!) 

1 012 

PHASE I~---F-U-N-CT-I-O-N-P-E-RF-O-RM--ED----~------------------------~-----C-O-MM-E-N-TS----~ SIGNALS INVOLVED 
Pli2. A " :D - S I ~ (R hEw..,.... A.) 
T+L s - A J 

S/TH .. 

Pl\3 0++ CC2.. 

"TItL. I ~ c.ca',f "'-;0 (\.e.·ifR"E~+O) 
-

B-tS 1 S-+*A (-R ~AICS!lI) 

I-cs-al J 
S/PRG?, 

PH+ EN tiE 
j,-l.. A+I>TCS31 .... S } ( vJ ) E -R _ A 

S...,..A 

S/KooH 'f N (AOelbOeKOO) (I,e. Ew~ R) 

S/TESTA 

S/TESTA/1 

o -+-* C.C'9 

I +'> Cc.3 'ff R > EVoi 

0...,.. Cc.4-

\ -++CC+ 'if Ew>R 

CI) etc.. 

$)(.PR = NPRx. 

Axs '" (F'AsIU"Ha) 

sjT4L " ( ., ) 

R/C.C2 ;. (FPI'SII, PH3) 

s/Cc.a. :: ( " ).IJAOO31~ 

SXB :. ( " ) 
AxS :. ( " ) 
C'i.XI/e " ( .. ) 

S/DRQ. • ( .. ) 

~NbE 

S)(.Abll 

= (FASII. PH4- ) 

" ( " ) 
AxS :: ( ) 

5/'r'iOOH '" 500 " NKCO~SOOX) whe.re socx =(AO eDo),FASII.NSOOl'N) 

$/TEST',t. = FA'S \ 1 . ~'t 

S/TESTA/I :: (S/TESTA),(NO+.NOt:..07) 

RiC.C.3 ., TE'STA 

s/CC?J "' TSSTA/I.NKOOH.NAO031& 

R/CJ:.+ " TEsTA 

s/c.c.+· TESTA/I. KOOH. t>JM031& 

-18-
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PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
X cs (45'): R .. (~"I) : EW .. (Rv I) (red. i 0 R:E"R 'f R i!. oj.}) R.(. EW ...,.... Cc .... R> e:w -++cc.3--l FASt.) 15 a.rc. h;~h 

END? S/LR31/a.. S/!..R31 . PRS;;'.NI", FUc.~ 

PHI MB -H C (f'ltf". ) 
I+~L C-D DXC/b ~ FAS(..PHI 

RR"I ~A AXRR .. FASIS'.PHI 

S/tJPRX S/NPl'i1:lt a FASb. PHI 

S/C.XRR S/CltRR = o-U4-. (NO+. &S'. 07). PH \ 

s/TIOL (tor RR_c) _5)i\OL ::: (S/CXRR) 

PH';: A .. D-+S 1 SXPR = t-lPRx. 
EIIJ .. (RIII)-r>-S 

IIOL S~B J axs " FASb. PHc. 

RR. -+-+ C } (cxRR ~s on) 
R-r-oD 

C ..,...D DXCJr.. " (FUcs. PH2) 

S/NFRX S/NPR)(. " ( " ) 

S/T4L... S)T4-L : ( " ) 

PH3 A~ D --+ 5 1 SX:PR = NFRx 

J R" (R,,\) ~ A 
,. (FUC.S, PH a) HI.. S~A Axs 

sJcxs s/cxs ~ ( " ) 

FH+ B_S SXB = O'u+. (Ne4, O'€)", 07). PH+ 

Tt:.L S-,....C (cxs is on) 

N C. -r-'> D -[E<. '."l]->,"" } 
!)XNC./I " FUC.S,PH+ 

\ ----f-+ CS31 

/liRQ/1 1 ~ . MRQ.jl :: (FAS~ ,PH 4-) J or ne><t InGt.-. 
sjDR.Q. 6JDRQ. :: ( " ) 

c s C.;.s) J of a. 

PHASE / FUNCTI ON PERFORMED SIGNALS INVOLVED COMMENTS 
PHS' EN DE ENbE = FAS IS' • PHS' 

TtoL.. A +D +C'631 -+ 5 S)(A!)D = FucS. PHS' ( note: 'Se.\ec;.i:eJ. ~n1£ .... t.a 
} R-EW-r+A 

of' R CU\.,\. Ew ca.re. trcahl S_A (m...sked.) AxS = FASI5. PHS' 

NKOO ~soo _ "OO"} (",,,It "e~'±';.) (nOl"'tno.l o..etl;''') Q..S fOi.rl::.i\loe. 'In~~tTI"''3nL-
S!Tf:STA (fey CC:')+ c;.cntr.) SJTE'5fA ,.. FASIS'. PH;" tuJu) 

SjTFEe.TA/1 s/TESTA!I = (S/T£STA).(IJO+,t-J OC..07) 

Cloc k {'o \low''''3 E~OE : 

S/CC3 'f NKOOI1.NAOO31i!: ( R > SiN) S/CC"3/1 = (TeSTA/I. I-lA0031 ~).I.I KOOH R/cc 3 ,. TE.STA 

s/cc4-J KOOH. (R <. EW) Sjcc.+/I : ( " ). KOoH Rjc.c.+ ,.. 
" 

C5 2of2 

-19-



PHASE/'r-------------------~------------------------~--------------
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

T(.L. i S_A} 
i (Aoe:fnoIDKCD) fl KOOH it 

I 
S/TESTA CC'3,+ con r. 

I S/\~STA/1 

t x> Me_c 

1 

~ ~C-D ) (I ~C.S'31 -In~;"l) 

• ~ (NEW remCLins in :D 

S/T+L 

C\.10'\ 

CLR 

elM (19) J C.LR (39) 

PHASE! FUNCTION PERFORMED 
PHS 
T'tL 

{O ...... CC.3 

I -M.cc.3 'If NKOOI1. (PI +0) 

{o +" CC+ 

\ ,... cc.+ 'J KOOH. (lifO) 

RR ++ A 

\ -r+ C.531 

Q.~F' l eLM 

s/PRQ. 
sjPHS" 

PHS' A +1> -t-CS31 --4 S 

TG.L.. S~A 

(AOeDOe:lKOO) .... KOOH 

SlTESTA 

5/"TESTA/1 

o ~CC\ 
ccS ....,... eel 

o ~ c.c2. 

cc.+ - cca 

ENDI: 

Cloc k .fo\\ol.Oi"~ ENtlE 

1_ CC3 'f Nl<oOH, (,., ;0) 

1 -H cc4 ·it ~OOH • ( ,. ) 

eLM) cLR 

FAG) ) FAS;:a) PREOe

FASI ) FAS22..) FRERQ. 

PlI.G( .,. PRE~Q,PHI 

5)(A1:)0 " (FI'IS22.. PHa) 

AXS = ( 
" 

) 

SOOXN " (r-ASI. Pl-lc.) 

S/TESTA " ( ) 

s/Tes\~/I. : (6/T'ESTA), FIISI 

(see. PHI) 

DXNC/I . OUI. eL9. PH2. 

S/T4-L = FASI. f'H2.. 

SIGNALS INVOLVED 

~/CC3 " TESTA 

s!ceg '" TE:STA/I.WAOC'31 i!. NKOOH 

R./c.c.+ ~ TEST,., 

s/c.c.+ ~ TeSTA/,.'-ll\ooa\~. KooH 

AX,RR . FI\52,a.FI>i3 

csxI!a . FASI. PH"3 

P)(.q -= PRE:t>0'.Pti3 

S}DRQ. : (FASa2..PH3) 

BRPHS" = ( II ) 

SXA\)'[) = (FAS2.2. p~S ) 

Ax5 ,. ( I, ) 

SOO?C.N = ( " ) 

S/TEsTA ~ ( " ) 

S./T'C~TA/I • (!>/iESTA). FASI 

Rlc.CI = (FASI.PH6') 

s!eel = ( " ). cc:. 

R!ccz. '" ( .' ) 

s/ec;:. = ( " ) Cc.4 

EMIlE " FAsa/!,PHS 

} (so-me a.s f'H"3) 

-20-

R" E\IJ~I R<EW"I R,ew R<; .. w 
R,,\>EIII R.\ < e'" .. " 

+ ~ ,(. l-
si eel C.C? cc'3 c.c.+ 

(for" R " \) 

COMMENTS 
CL.M 

I CLR 

{'f 
R > Ew.\ 

R ... I > EW 

{I \ 
R <. Ew,,\ 

R"I ( CW 

I 

I 
I 

{ R > EW¥\ 

R,v\ > EW 

[ R < EW .. \ 

Rvl < c.W 

R> EW 

R< EW 

2 of a. 



PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

~ 
EOR (48) EweR _ R l o-R (49 ) EW ~ R -r+ R FAS'l = ~U+«(o-4.!Jo5.Ne,,)+(0+.NO';.07)) 

AND ("\-'6) Ew" R"""" R. J PI'!:ER~ = «(OUJer2)(O'LS + eLS) + OU+ ."-L9 ),NM.'3. NAN L1!-

ENllP -IRQ.. (o..ccess nc."t lnst f (~)) s/RQ, : t (PRE.RQ.) 

PHI Me ---H C (;"reF.,t~n ) 
1r4fi'L c-.,...,D DXC./' = (FAS9 . PHI) 

RR -+--.. A A)!'RR. = ( " ) 

S/NPR'I.. 'f liND S/t-lPRx :: 00+. (0+.1'105'.01.) 

S/PH:3 BRPH~ : FAs"l.04.PHI 

s/T8L S/T8L = (FM"!. PHI) 

s/.o~~ s/tlRC( : ( ) 
ct++P px.G:t :: PRI:.R<::<.. PHI 

PH '3 ENt>E ENt:>e: FAS9.PH3 

TeL EoR ~ PR.~ 5 (A ® D) Sx.PR :: FUE'O'R.?H3 

{A ~ s} '$,'/0. A :: (FUOR. Pf-1'3 ) 
OR~ (A 'I tl) 

( " ) .D-S 5)(1) = 

ANtl :9 PR..., 5 (A .. I) SXFR :: NPR.x. 

5 -+* Rw Rw :0 (FA S9.PHo) 

S-t-rA} FI)(.s :: ( p ) 
CC3 + contI"'. 

S/TESTA ) S!TESTI\ = ( II ) 

lofl 

PHASE I 
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

,...." ...... ,.... ;-... 
-.. til rn \I) 
oJ (I) 

~ t:, '--' -.J 

~ '3 :I: Ul 
5 l- I-- I-
<C :z:: "2: ~ 

t FAsS = O'LJ3.O'l"3 + OU(,..OL" 

FASI3 =(0'\. O'~). OL 3 

FAS7 ... (01 . ~3). OL'3 + (t2..0'3).0'1..o 

FASa+ " (0'\ ,()3). OL3 + (Oa.03).O'L3 + Ol!" .('I-Ll.. 

.-

1"1-11 ~ C----.D 'f)Xc./r. :0 (OU-a. (NCt4-.tJOS)+ FASg). PHI 

'4RL ~ CH -.. D DXC/S :: O'US'. ( ).PHI (down - Q.11~neJ. (si'3" -If'Ilooli)) 

~ C e -+-'t D Dxc..BF .. O'U7, ( .. ). PH \ ( " - .. (O~s -+,OOOZ3)) 

1 
"* RR~A AX.RR :: FUAWM. PHI 

=> {Re831 -+-+ A~831 AX.R : (FAS7, PHI) } R (cloyJn-o.\;~hed.. o..nd. 

! 
ReS '--+-+ (50027 CSl(I/.a :: ( " ).R28 ~ SI'3I't-QlC.tend~_ A)c..s 

~ 
MRQ J MRQ.. = FUAW,t.\. PHI 

=> MR~ ;f' R~ 0 f 'ilL MR~ =- (FASa,PHI),NRc 
orwn 

) => S/DRQ S/'DRQ, :: ( " 
S/TICL S/TIOL .. FAS2+, PHI 

I 

PH, t A-tD+CS ~5 S)(.At>ll :: (FAsa-+. PHa) 

iloL t S'-HA A)lS = ( " ) 

t ~ 5 ++MW MW :: FAS8. PH2. 

~ "* R/MAPDIS l INTRAPF RjM/lPDIS :: FUMTw. PH,. 'I'NTRAPF 

I 
lof3 

-2\-



PHASE 1 FUNCTION PERFORMED 
u.. SIGNALS INVOLVED COMMENTS ~ 
«" 

PHa s:: ~ :I:: In 
(PH2 cont'J) f= 

"5 ;: l- t- -Z (d0C5 not co~er + R in I'\T8) ..... ..: £ ~ Z 

I 

I 

\ 

07+ Cel)a, 3)"" R/c..c. :: (PH2.N,NTRAPF).FA •• + J 
+ -=> 1-- C.cl '[KOO S/c-ci ~ ( I' ),FAS2.+.KOO esc AO 1>0 KO 

{H"W~'H'" · 0 0 0 I 

~ 1 ~ eca ",T- OVER s/cca " ( " ). FA~8. O,/ER_ "VIM : 0 I I 0 

~ I _ c.ca 'R SI6'" -;. 51'- s/ect!. : ( ). FUMTH. (S;I~ e> 5 lGo) --: IIITW' I ° I 0 

t => 1-<.2.'3 ....... MWIoI S!MWW =- FUMTe. ~a. \{':3) R/MWt-l = CL.EA" (si:ore end - ca..rry from BYTE) 

.:;. f~R~/ (for ne)l.t ·,nst".) MRQ.jl = (PH2.., NIt-lTRA.PF). FAS8 

S/PH+ 8RPH+ rAse. Plla r ... D 
} (fo"p-o\;l'A) 

D)(./I . (FAS\~. PH 2.) 

::;. s!tJPRX sjtlPR'I.. : (FASI3 I PH2.) I(write '11> in'h'lbitea. ",,'nen 

I ""RQ. 'if R4'O (tor ... r'i'te.) MR~ = ( I' ). ~~i!: mod·I'I·e... ... 0 lei ?er,,;,t 

.; 1- \,L. it ... I te.t. of datil .. in ~rotectJ.. 
I i ~ S DRQ. or r~M nexL.,rIS r'} 

I 
~ S/DRq fOT" WRliE ;n PtI'?I s/I>RQ " FAS2.4-. PH2., L memory) 

PH:! {AlO31 ~ 600'~, ",31 SX\JAH " (FUMTtL PH3) {('f- .,l'j'" .o~ ... A 

'TG,L ~ S __ A /l.)(S :: ( ) ~or Fr~~er eC3, 4 se.tt.;n~ 
S -r> /"Iii MlJH : ( II ) In over \014 CAsas) ra431 _. (~\\.hyk,) S~U,A.B ':. (FUMTB. PH'3) 

........ ,..... 
o -H AO007,S - A0831 AX'5/3 = ( 1\ ) { (c\ea.r AO tor TESTA) wI, ic.h) 

p. 
IIJ ~ ;n tIITB sets cCo'if ~su't~o) It : S~I'IIB ,,",WB " ( I' ) 
i 

1_ eel 'f K2S ;1"1 f'H2. j s/eel a (PH~.IUNTRI\PF). FUM'e,. MWN III 

m : rq

/

I

} 

MRt::(jl .:. «( ), FIIS2";') 
:J: 
a. o..cce'iS nex"t inr:t I 
'-' '-" 

1 

s/!JRQ, 

1 

S/l)Ra.. : ( \I ) 

:¢ RJMFlPDIS 'R INTfV,PF 'R/MflF!JlS = FA'S I?" PH3. rNT'RAPF 

AI.J-.J',,\ MTWj fl\TH) tilTS 

PHASE/1r---~~~~~~~--.-----------------------~-------------
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

'PH4 

T('~ 

CA~E I ; NINTRAPF => 

6/TCSTA (eC'3)";' =-"i:r) 
E'NbE. 

C.4\sE 2.: l:IIITRAPF ~ 

hiT 1(. 

it-lTl7 

1tJTZ3 'f /'0=0 

CEl:NT 

B -+ S) » 'f IJAwM 
5_l" (Q.~S 

MRq instr: f (8)) 

S/llRQ. 

~lIt-ITRAf'F 

(cJ ... o.nce to PHS) 

PHS (El"1tere~ only 'f :tNiRAPF w<uo 011) 
if. L. 

S/TESTA -= (FA'52+. PH+. tHtJ~Af'F) 
E1'I·'\~E : ( " ) 

= (. ,. ).AM.cce.. 

S/TRAf' " (TROVER) r~ER 
S!iR30 :: ( ). W (S/TF.,.,cc+/I) 

S/'TR3l = ( .. ). N ( ) \ 

" (FAS7. P H+.INTRAPf) 

: ( u ) 
IINTI'! 
IINTI?/ 

I!NT a'3/ 
c.E'I.I'JT 

:. ( " ).AOO'31c 

= ( ) 
S)(~ =- FAS7. PH+ 

PlI.S : (FAS7,PH~.l.NTRAPF) 

MR~ '" ( ) 

S/l:lRQ =- ( ) 

RjrNTRAPr = ( .. ) 

1 __ CC3 ',f (F\e~ult >0) 

t 
TEsiA causes: 

1 - c.c'3 ',f ( " <.0), to\T8 

1- c.c.+ \t ( " <C),IIMiB 

(U'I! h;~~est rrio;,ty mt~r"rurt) 
( ... ~m " " " ) 

(tri'3~er c.ount lteT"G II ) 

(5ync:, \OJ;1\, ITltc.rrl>f't c.\ 0 G.\c. ) 



FHI 

FIXE'D 

PoIN'/ 

?H2.. 

PHIO 

PHil 

FlCATINGt 

POltJT 

"FA/J\ULH /I: M\i 

!TR-J\~A) stor~ !TRv\ sign 'n; RN (PRE2..NIA) RR*A J RRIGo ~ Rt.! (I.e.. store. "(9") 

J 1 
'Pos. RR,,1 ~ A~.s~B PHI Pos. RR => A_S_.B 

Ne~, RR ... /",,* NA~ s -.o-tB; I-H SG31 N~.RR :9 NA.- S~.8) I ~ BC31 

MW~ MS~ c. MI3+-'1 c 

Ml =9 C.12. .,... !) 00 II ) CIi:31..,..,J)1231 C. -r+.l) (clO'IJl'I o.\;5ne.J..) 
O-HA o +'I A 

r 1 
1l ~S-rtC 'f MI (s~n F~s; COOII) PHa Dl(2. I(._S -He. Cvr-o..\i511) ds -+Cl('31) 

BeetN, Co Ttl) Bc:O'N C .,.. J) 

1 1 
Pos. !TR"I ~ ll~6~C. FI19 Pos. RR => .D ~S-Hc. 

Ne<j' RIT~ \ =t Nt>~S""'C Ne,9.RR => ND- s ...... c 

BeON, c. ~D t (aeoN) BC.ON; c-ttl:l f(sc.olJ) 

t r tJM1TEx~ -J 
MIT 

(1,,11; dock) /IIllTEX~ -1 
1 r 

NMITE)( => lJ 
~lT 

(s1li Cloc.k) l'IIITEX~ Jl 
PHIO 

! [ 
A)B+CS+BC.\ -S)805)B1S~A)B 

5 +'P RW 'R R even 

PHil Afi +cs+ 6C.1-+ SJ BOSJSIS """'A)B 

(s wm=-o) 

1 1 
pHlS A-fS..,...,aRW,,1 

c 

]' D 

AI A 
.........-

~~LL~ _______ C_5_' ____________ -L~~~ _________________ C_S _____________ ~ t 
list: a. do.",",f 10.S ~ 

(In'itt'a.! rosmon 
of multiF\ier: 

10'29 - 6+731 

Short- 130731 ) 

s' j:*1 

-23-

~ '" t x.+ X-I Xi! XI (xo) 

ii') P--

(s/eC31) 

0'00 
001 

o I 0 
01 I 
100 

I 0 I 

I I 0 
I I I 



" O~A 

~ ::s"f ("'W~~RN) } for ~enerat;",o of I Frt:>clL)et.1 

Flo~'n3 point. on)y 

(c.\oc..k irecdl'n~ PH'9) 
BeoN 

5 PHCj 

s/cxs 1 re..t. \~k~f't.b\e ft 

\ -++ j))<,CM 'R 630·83\ .923\ + B3o,B3i ·BC.3\ (fer C -f't D) 

\ -ff Dl{CL/Jot\ J 830' e3\. Bc3\ + 930. 83\· 8C31 ( f"r CX2.~1J) 

I -t+ D)(NCM 
.,C 

1\ 1:130· 83\· Clc..3i + 830· Ei' a~3i (t6!"' C~~) 

I -ff BC.3\ 'f 8:30·83\. (6c3\) + 830,8c.31 + FLI<'IC· BC.'31 
~----J 

t not ,u...i,tJ ~y seotJ (Jir~c'\.\y) 

1_ :Dewc,", If CC.-.JCM (D){O\+ !1XCLIM) + ~ pXNCI-\ ,) 

8xt-f-}' B (:~o(.s net "rrl(-\-o s',"'hiG'n Shifts A.>rir"3 MITonlYI 

PR30 -+~ BO} cl ... ;n~ 1tI11on\Yi 0-1+60)1 ~urin:\ 2..ScmJ'!' f'.ec:t:.:Ln~Jt\IT, 
PR'31 -I-~ 6\ 

I ....,. ... Be. ;f (~33~PR3c.) 

SIS -I-" 83 

I -+"> s+ if 
I -H BS" .. 

1-,'''' B8 'f 

\ -- B'l 

RN -I''} B48,+~ 

( 0 -f> 847 ) 

I -++ D31 'of cc'Ilc..M 

(SIS ~ BI1B6CI (£) CS33) 

62 (FLNI Mil) + 
83 (-.. -) + 

Be. (short FLM) + 
87(-" -) + 

'f DxcJl\ 

(C)(,1 ~J») 

if Dxc.L\M 

(c.xc. ?"Ill) 

870 (FLM MIT) 

B71 ( ) 

RN ( short FLM ) 

RN ( ) 

I PI~ PI!. PI7 Pia MPI~ 
o 0 0 0 0 

MH ----1'--' _--'--l 
S/MULC, 

FMS -. { II I} !--L~-_-_-_-_-:"J-' 5/ FLMc.. 

Co .-,...."> D'11 

~"f7-71 -+4D"f7_"1' ~ If f1~clL~j 
C.+7 -f-->D~ I 

ccWc.\o\ " MIIL,RN +- fLM (MWIJe RIJ) 

C' c. c.o"T",,,JS 0"U::'5 cOMru;:V\",IlI' ') 

If DxlJct.o\ 

(ex \ -fl J» 

(note. ~ When 0. I's c;omriemerit \s. 
rut \~ .lJ) i'he. "ti" owe.j \~ \\r'l.',J" 
to Bel OI'1e.. clc:>ck. Icier) 

I I 

I 

I \ 

-2+-

(\o'lh) 

(s hc:;ces ot FPRE'-IR) 

(2Go iT.) 

(13 he><es o1FPRENR) 



MIT (MULTIPLY ITERATIONS) ~ 

PR"~ -> AS 

B O - 3 (see. BCeN) 

PRo-a'! -++ A 2 - 31 

1 --r-> AI 'f (D71®AO)MUL + PR71 Fl.M 

I....,... AO'if (D71+AO)MUL + PR70 FL"" 

I ~ 'M6 'R (D+t. eA47) , f FLM 

PR+7_1., ~ ""4"1_71 } 

1 -1-+ A47"f (!l4-(" +A47) 

<;- x.~ ---" C5 

I, -,1-+ C'533 'f .Bo. CS32 + Gr3'3. PR32 

G: o. "I --,1-+ CS 1-:lIe... 

~+7.71 -+-" CS~8.0 'R FLM 

\ -f4 BC.I 'fr 
sust..,· ... 1"1110 'f 

Bc.oN: 

MIT 

U&;I\'3 C.S)l.ttRI 

~IT'llc.wc."" 
M\T~ 

(A~S..i \~S;~ - me6n. c;e>nll. - wi\( 

be.·,n J,'srl .. y \J5ht.s) 

rIXBI; B~':;I ~ 1:2,= (mer~e.) 

(for ii!ero c.heclc. 

I,s,w, of F'roduct) 

MPI9 q PPC:TI8 

I 
<.tu 
:::~ 
~IL 

H I 
II ! 

8 .f MULl ... wJ. 

MH timin~ 

""rEx 1(" 'if MUL 

I ~ 12 'if FlJoI 5hort 

2B 'if FLNI 10"3 

FAMUL ?li2. 
I I 

I FAMDSf!'" I'H~ 

8CoN 

P17, P18: 

I'Ipp 

'---y--' 

(Jon'T.. shift 6') (1",,'.1) 

,...------A-......, 
sxBR2. 

MPl9 

MIT (PI110) 
" (e) I 

~ I I 

t 
MULe 

. J----{ Mlr=~ 
l 1--1 

~l 
r result e>f ~~p j 

00 01--+ 10 --+ II ~ 

~~ 

f 

1--1 J----{ I----i 

'" IT (PHIO) . 

FMS tim'tn~ 
(molt;!");.::.!"" 
o\;~l'l'Io..11y 
SI!I\J" Ie -
horma.\I·ud) 

I ToCN-L.c MPI'l 

f--I f---t 

PIt:., 11, 18 00000\---+010 __ 011 ___ 100 -101-
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PHASE /~---F-U-N-CT-I-O-N-P-E-R-FO-~--ED-------------S-IG-N-A-LS--I-NV-o-L-VE-D------~-----C~O-MM-E-N-T-S----, 

PI'l,A. Sf PREC.E::!lINq- PRE':. tJIA: S/I.'R.31/a. = (PREI.NIA + PRE3.rx + FRE+). FAFRR/I _ :(OU3. 1-10 .... 05.0(.)_= FAMULW 

.+ (~El.NIA + PRe:3. IA). FAFRRt- c(OU2 .0L'3)_: F'Ar-WLI (for R'Rv \ -riA 'In PRE2.NIA) 

f'Rea,t-\!.A: {RRV\--I-'A 

"i4RL RRO ~ RN (&tore. 5;'3n~or PHI.a) 

Al'-R R. • FP!l'IIDsF .PREa.NIA mu\tif>\icr ~ A , 

S/RW = R'R.O. RtI)"RRO 4- .. PREa,fo.JtA, RNY-'RRo/1 _ .. FAMUuJli) R./RN." CLEAR. 

PHI 

rr4-RL 

I -r+CS (torJ'olA.,...S in Plil 'fRN) 

{

A - s ',f A is ros. 

Aecs -- 5 }. If .... nej. 
\ -r8c.'31 

S.....-B 

s/cxs 'If FAt-'.ULI (itrll7\') 

(imm.) 

o -r+ A (clea.r Po. tor ·itera.tions) 

o ~ p (c.le,e>r'itero..t'oh5 etr.) 

R/ cc 2. (for MQ.5T1·it.,dc. test in PillS) 

s!T+L 'f FAM\.IL'ti 

MI (2~)) MW (37) " FAMULNH" 

CSX\ .. f'RIC:2.,NIA.FAMUL (n~at·l/e.. mu\t;rliel'" clUe) 

SXA = (FAML)L, PHI),NRN 

s~PR = ( .. ),RN 

S/6<:31 = ( " ).Rt-I 

"BxS :: FAMD5F, PHI 

(rrcporal..\ot\ c:.ontrd) 

} Dxc/+ "FAMl)L!. PHI 

5/tIIWN "c.oC.I(.., FAMD5F, fl-\I 

s/cxs = FAMl.lLt. Pt41 

A'!./I : FAMDsF, Plil 

Px .. FAMUL. PHI 

R/CCz. = FAt-'.bSF. NFAt-IIljL.H. fHI 

sjT4L= FAMUL. Ou'3, PHI 

)mult'rlicr\ ~ B)Bc31 . 

(o..'%ids ne.eJ.. for si3n 
'i'tera':h'on) 

I "f-r 

PHASE /~---F-U-N-C-T-IO-N-P-E-R-F-O~--E-D----~------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------CO-MM--E-NT-S------
PH,: 

T4L 

or 

(itMINq! T4L 1f FAMULW' I G.L,. for FAM r ) 
.D- 5 } .s:- / \ 

1 
IT 'FAN.ULI \imm,) 

S-Mc. 

'- C -H D (ll-\\ C~5es) 

Ii ~ cs 1 (tor ,~ .. ers;on of c.. 
ls/c.xs J ;f m~\tp\ier r. e5') 

ECCttJ {( d esc:rihcL se'Fa±.ely') 
{

B X Y+---ffB (0 _ eooClI) 

l ~ene .. a..I : set-up DXC.M) DXNO",DXCLIM 

S/f'\i9 

L1 ) 

Sx?R = FAMULI. PH 2.. CPR ... ll since. A = c.s = 0) 

(c.xs ..... o.s set by FAMULI.f'Hl) 

DxC/fo : (Ffr..MUL.PH2.) 

Cs)(\. ( " ).reN 

s/cxs= ( " ).RN 

B)(.BR2-'( " ) 

SCON = BXBRa. FAMDSF/M. 

8C.31 ff'$ a..s funct~h "f 630) 8SI, 8G31) 

BRPH9 = (FAIIIUL, PHc) 

32. b',t \'TH.dt'f\ic:.a.nd. 
(o..scrn~\e.d) -HC-++1> 

(o.lr-c:o.Jy ',1'1 c.';f FAMUL.W) 

(\"tN is .Urr'"5 (",c:ch. COM/,)) 
(for llecs _ s __ c "1'11"1-1''1) 

} 

'IO'Je.rtd. MU\1:1("'\;Co.nd..-f+ c. if 
D <B cs __ 5 (,.e. NlJ-+S)}f It' }' SX.PR " FAtII:DSF/M. PH9 mLllt;pl!'co..nd. ""45 n~cii:eJ. i~ 

I n~,lT\u I\, 'er ,. 
5 __ c (C.XS 'fJo.s sit ;'" PHa 'if RN) PHI (olherllJ"SeCItIIl,,',ns uncha.n,cLJ 

{

c -+-'>]) f(SC.ON) (desr,bc..d se.rar~e.\1) (f(tTJultiFlie.r a')")) 
~elle.ra.\: C.-Hj)·,fDXCl1) Nc.-#J)·,f:bXNCM) 2.~c..-H-J>',r:D,)(CL.IM) 0-1+,)) 'lfnotlhcfor~o;n'3, 
I_Dc.wcM ',f (CCWC.M,( DXCM+DXC.LIM)+ NccwCM.DX.!JC .... )) e.-b:., (CC'<IC~·I'tIea.ns "£.=o,,"to..in!> one\ 

::oMf'lel'nent ~ (= FAMUL. RN)) 
8)(~+ ...... B (0 -f-'O Boool) BXBR2. =(FAM1:lSF/tII).PH9 

aeoN (~c:.c. PH.=.) BeeN:( 'I ).8)('BRa 

o ~ D (r-e\aieJ"to SCON lo~ic..) DX/I s ( ),PH"l 

'Co/MIT (MIT;s Il.fo.st FAMl>SF/M, PHIO) sJMIT ... C. " ).I" H4 (i$ hell 011 unt\ "'HEX) 

S/TIL 'fnot s·ln~\e.. e.\oc.k;n~ S/TIL. =( .. ).PH"l.NKSc:..N«S/I=L.MC/ID,Ple). 

2of+ 
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PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
PHIO 

TIL 

NoTE', 'Re.~lst.er or:3Q.n'I<!!:ot~nJ -.:nd blft, c.ontro\) a.nd other suc:1 de..t~js. o.re.. d-es.c.r"1 I:.ed.. serrote-It (under 

~'MIT FUNCTIONS"), Onll 'jen ro.\ c:.ontr-o\ fl)nct~l"\s a.r~ mentl~ne.J. be\ovJ, 

MI, MW 

(PR= Ft®D@CS)xl'4- ~ A 

(~ .: A ,b+ A,CS+ D.e.S) x (.2. -H' CS 

Bx. /'+ -H e (PR3C'31 -f+ eOOO)) 

Bc.oN (see FHa.) 
802.03 ~ Eoao3 (rne .. ~e.) 
(A ~ S (1''15'1'3')) 

MPIGj ! hi~h on a..ll even clocb but 'the \ClSt 
PI~18 +MPI9 --1-7' PIS-IS 

ON THE 141J:i clock : 
S/MULC. 

R/TIL 'In't;ote. erJ of TIL 

S/MRQ./M 

ON"THE lSi'!; clock: (MULe.) 

s/MIiE)<, 

MRQ, } ~o for next instruci,'on 
Q.~P 

oN THE:: 1G:.1h c.lock : (MlT~)(.) 
(O""":D ) 
R/MIT (rereal.er ') 
stop SlJs"to:II1'In9 PH 10 

s/TIO L ',f R 'IS e\fen 

I'\Y-PRR2. :0 (MIT; 

C.SxqRI ::. (" ) 

B)(.SR2. ,,( " ) 

BcoN re~uce..s. iA BXBR2,N (MULe. + MITEX-) 

(F~ encl\eJ 61 FAMIlL MIT) 

SXA :. FAMDSF. PH 10 

s/MPI<:j red to MIT. N (M ULc. -;- MlTEx. ;'NI'\PI1 ~ S" - bit ';kr-, ctr. (doe!>n't 
PeTPS" :. M P 19 IJ c..ourt. Jl)r;n~ \ad: two c..\ocb) 

(next t:. \ o.",t e\le.n deck) (c-tr .. 13) 

sjMULC.': (MPI9 ,(S/MLlL.C/I)) J where (S/MIJ~ "/I) = FAMUL.I-JH, FI(., PI7 

R/iIL re.d,~ ( ) +N"'lT (TIL t;rt');n3 \~-ts ~n.l...FHIO) 
SJMRG(JtII = ( ) 

(next to \o.st c.loc:k - \o..st C....-+:DHEc..oN)') 

S/MlTEx ", MULe.. 

~RQ = MRQ/M 
PX ... P>< Q. = MULe. 

(\t:l.S-t c\ock) 
(BC.e-N lo~ic..) 

SjMIT =- (M1T. NMITEx .~C.LEAR) 

BR?HIO = ( " ) 
s/i\OL= rAJII\UL.NH .MITEX .NRal 

f (rnvlt;f\;er 2. 31
,3

0
) 

(etl"",o5l\\\ ::. \~) 

} \ I eve.' t'lR~/1 

PHASE I 'r----F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S----~ 
PHil (T\MIN~: T(..L 'If R is ~]J TIOL 'f 

) 

'TC.L A + c.s+ K31 __ S 

or S ~A 

TIOl 5 -H> Rw 'f R 'I'; ev~n 

P'1i15' 

T8L 

(8 + C.532.) CS33,6 Cl) ~ B 

( " ) ~ £000'3 (mer~c.) 

I -t-+ CS31 -tor m~~itu..de..te.s1: 
S/LR31/2. (fo~ s..,- RW~ 1 ) 

S/l>R~ 

S/FHIS 

s/T8L 

B _5 

S -+-+ Rw" I 

~or {(set_'1' to test '-46'i1: proJvc.t): 
CC3)+ I "'ff A~I 'If e:: '* 0 

contr, S /TE sT A 

1~c.c2. 'If 2~'3-3a f 2,31 

ENDE 

R;~ e.ven) 

S)(A'b1:l =(yAMbsfjJll. 'PHIl) 

AXS::( " ) 
RW :: FAM\.lLNH. PHI i. NR31 

'axe =- FAM'DSF/tII. FH 1\ 

(fJ}. Fl"o~\de.l by FAMVL,PHII) 

CSXIJB "'(Ft-,MLlI..., PHil) 

S/LR31/a" ( .. ) 

S/D~Q = ( .. ) 

BRPHIS :0 ( II ) 

S/T8L = ( " ) 

S)l..13 :: FAMULNH. F'HI;' 

Rw = FA tv1nsF, PHIS" 

A 31')(.\ = FflMULNl-I, PI-\IS".NG.-: 

S/TESTA .. FAMD5F. NFASI;F)('. FKIS 

. , \.l.. \ \ 31-0 
ASSIMI a.tet:C.. Frod, j?, -+ S 

(LR3Ija ;~ en) 

S/CC2. -.: FAI'III.)LNH,f'HI5,(N80.NAO0'31~+BC.NKO~ (C5 31 =1) D "'0) 

ENbE.:. FAMDSF.PHI5" 

4of4 
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PHASEfr----F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----.-------S--IG-N-A-LS--I-NV-O-L-V-ED--------r-----C-OM-M-E-N-TS-----, 

PRE' 2. .NIA: 

rr-'tRL 

RR ~ A (mult,fl,er- ~ A) 

RR 110 __ RN (st.re. mult;f\;e.rs;~n) 
1 ~ c.s (for NA~S ,n PHI .~ Rr-J) 

PHI 

rr4Rl 

'tf Foa, mult,rl;er 

{

A_S 

Aees -+ s) 1_ 8t31 

S -----.. B 

"r"I-e.:'l' ,. 

1
MB --f-JOc. 

Coel~ ~ DoorS' 

C.OOI~~ DII..31 

c.1(,,3\ -H 'blb:'1 

(C.OC.II .. ++ MoWN 

(si"ln pcJ) 
',f lJP32. 

·rf f''32-

(\,,'s;~.)) 

AxRft ~ FA MllsF. PRE 2. . N!. A 

S/RN = RRII.., FA MllLH, I"'REa, NIA; R./RN '" CLEAR 

CS)(.\ "- PRE'2.,NI.A,FAMUL 

5XA == (FAt'I\UL PHI), NRtJ 

sxPR. ~ S/BC.31 = ( I' ). RN 

Bxs :. FAMJHif-.FHI 

S/MWN " fAMDsF. P'rll 

1
0 -t-+ A (c\eo.r fM uF - o..\;'jrJ 1> o.nJ. fr,r : rt-e.r"j:.(ons ) A X./I .. 'F AM DsF, PH I 

6/C.X5 CforJ)x2,'''+'tC ',"1 FHa) s/c.xs ~(FAMIJLH.PH1) 
\ -ff' t:\PR. X 6/NPRX ~ ( \I ) 

sji8L S/T8L:: ( " ) 

PH2 
T8l 

l
D~' CSi. ~~~+~\:;-+ 500\; 

o -SIc..~1 

S...,..,.C 

C."""'D 

( I ~ c s} 'f lti \. ~. 
~ I mu f' ,er"' 'N'L~ ne'3o..Uve. 
l s/CXS 

MH (57) " FAMULH" 

PHASE I FUNCTION PERFORMED 
PH~ (c<>n't;ol.l ed) 

PH4 

T'-L 

fa 'to. '1+ ~ B (O ...... SOOOI) 

LSCO'N 

S/F'H9 

P)(' :: FAMUL.PH\ 

(C.5 :. 0.\\ \ 's) A ~ OJ 'D;" ,",,,,,,1'1 a..)"~l'\cc:l) 

SXLlAH/r :: f-AMIJi..H, f'H2. 

(c)(.s """'S s.::t \11 PHI) 

DxC-/t.. =(F'AMUL , FH2.) 

C.S XI "-( II ),RN 

G/c.xs =( " ).RN 

SIGNALS INVOLVED 

~ multlt- lie,. coni,rt.s of 
RRI(..31. (001; arc. "~\"IOred) 
("9, rnuH:.:rl;er c:a.se ') 

(m~\bf\ier\ ~ BI'=-3\JBC31, 

~ (BOO\; ore ;"5i'j) 

JOINl"lwo.rJ Q..\i'3l'1e..d. 'r,Q,.,\f
worj tT\~tt;'\;c.a.nJ. --.1) 

(,.,;1( be ur -o..\'~Md ;n PH2.) 

uF"",ard o..\"~nel h"ft
worJ mv\t;rl;u."J. ~ c-r+D 

(0 ++ ])1(.,31) 

} 
sa IJ f' fc r N D - 5 ...,.... c. 
in PH,,! 

1 of 2 

COMMENTS 

PHIO 

TIL 

=. M I I c..mult1fl, ·i't.c:r .... ll·on!» (8 c.. lochs) 1h'C: fIrst of W hl'C.h is 2'lC. TIL lonj) 

PHil 

T6L 

PHIS' 

TaL 

MH 

6rerat;:>n!o So.me:. a..s FH 10 of FA~ uU,J H u.c..ert \hat: 
I) There. o.re 8 c..loc..'ks ;nstea.~ of Ie. 

-r. '+ -1-' 'f t· \' IOI(,..:t I.I: 'i1,30 2.) I \ie \ a.st ,~r<1.l...lon Ir. c>r"' rnu\ 'F 1'::1' 2.) In,. ell..d 01 a 
~) lerlYl;r.o..l 'itera.-tl·C.r.'S o..re. In, itidteJ. o.,.,"1'r.e "~, c::.\o,\c,. :Y'\ctc.o.d ot1'he \+~ (',e, (S/M\JLC./\)~ FAt'lIJL..H, rl7) 
+) '"T'ne rrojvc..t ('2.3' -0) wi\ ho.ve. no ~'jl1',f"c..a.nc:e. rea..c'n;n~ 6 

5) TIC L. .• ,,-, \ \ not. be ;et 

A.;- c.S ;- K 31 - S --r+ A '} co..rr'l A 'to. 5 = S>c-A'tlD ~ (FAMJ)SF/M. PH II) 

8+C532. C5'33 8el -r'1' B o.ss',rn',lo..tion 8)(.6 = ( II ) 
I ) 

1 \:t::!ll-O 
~ rI"Od1)c.. 2 -++ A 

J 0 -rl 80014; ('3o.rbo..~e. in B203i) 

C\.\so', I-t"CS31 (I~S;'),)) 5/L..R.31)Z) 5/1:> RCit) s/Prll';)") S/T8L.) Ca.!> ;n FAMULt-h-l) 

A.---P S S)l..A = FAMUL..\"I, PHIS; 

5~ RW. \ Rw = (FAM'DSF,P\1IS) 

S/TESTA (CC.3) + c.ontr.) 6/TEsTA = ( ). NFASHFx 

E:'NDE: ENl)E ,,( ) 

-28-



\\ FADWW": DW. Reven 

f"HI 

PH2 

PHil 

(DIT) 

f'H12 

PH 1'3 

PHI4 

A~S~E) RR-HA ('5tore si!jn \!'\RN) 

""B~cC. It " " />\"'11) 

1 
A ~9)(2'f+A) BO-r+A'31) .Bx.2..-H.B 

C-r>D 'f +/_ or/+ 

NC-HD, :SjC'S:,l ;, 7'.;.- or 1-

t 
! 

ND1TEX ~ 5X2,..,A, etc... 
DITEX,NcC2 (32nJcloc.k)=> 5 -i->A )e.te... 

DITEX.. CC2. (3rd clocK 'If 1,,&1 ~23') 

[ 
I ENDE ( O'lerf/o'fl) 

f 
Restore~ rema.i"c\e.r __ 5 -+-I A o::>..nJ. RW 

1 
B~'5-HA)O.,...,.D 

S/c..5 '3 1 -.f +/_ or (-/+}.(A;l:O) cr(Z).(A=O) 

t 
A + CS31 ~ S __ RW" I C,%uotient.) 

J 
----.., 

l 
I 
I 

"FADIVI-( D\-\ or DW.RoJJ. 

(PRf2.f.llA) 

PHI 

PHi! 

PHil 

(Dli) 

\"H12 

f'Hl~ 

PH 14-

RR~A (stc,r~ si'Jt\ '11'\ RN) 

t 
1'._'5-,.....6) OoriA 

MB -f"'tC (s"kre s;:\tl ;n MWN) 

c ~ D (down 0..\ isneJ)'if .DH 

1 
Bo ~ C.500'3} (si3n ra.J.» B><2 -t+- B 

D~S~C (down o.li<Jn c) 'f J>H 

C -H D \f +/_ or /+ 
Nc.+'ID J +/+ or 1-) S/C53\',f:1t; s/A31fL. 

t r 
NDIT£)<.~ sx.a-Ale'tc:.· 

D ITE)(.,\.lC,C2 (~Enc:l c\ock)~ S ---r-> A I -etc.. 
D ITE)(. C.C2 ('3rd dock \f I~I ~251) 

f 
I ENDE (o"-e.l'"flow) 

r 
ResLored. remo.;nder" -75..,...., A 

1 
B~S'f'tAJ 0"""'1> 

S/CS31;f +/_ or(/+),(Mo) or (7-).(11"0) 

PHIS" I A+cS3\-+5 ~ RW 

-0 
- Z3 ++ (Aenom'hCitor::. + +J A} S I \ I 0 0 0 0 o. <E-E----( rlUNlaO±or'" ::: - 32. J -:-

FHa . . 
S I \ I 

AlB : I I I I 

D : 0 0 I 
~ 
KOO)CS~~ 
5 :~o-+_o __ o ______ ~ ________ ~ 

'0 0 0 0 0 0 0 • I 

I I 0 1 1 

o 

I I I I 0 0 

110000110 

o 0 I 

1 
1I1iEx 

I 
I 

o 

I I I 

I I 0 

001 

:0 , 
I I I I 

I I I 

i 0 I 

o 

00' 

o 

o 0 I } 
I 
I 

o I 

o 0 

o a c 

(RN ~l>O '). Sw 3 /}I'r-0_O~=O~0=4 _____ --l 

o I' 0 0 0 0 0 C 

rem -H R 
I 

I 
10 0 C> 0 

1 0 0 0 1 0 a 0, 

(RN.tJlWN.(1I:0)) 01 

I 0 0 0 

/ I 0 0 0 \ 0 0 0 

,1.1.0 +'I' R .. I 

PHil -I 

11 -2 

.. -'3 

II -+ 

PHI;' 

PI114 

PHIS 

~ 'TEsTA: 

51'13 

>0).(0 
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PHASE I~---F-U-N-C-T-IO-N--PE-R-F-O~--E-D----~------S--IG-N-AL-S--I-NV-o-L-V-ED--------r-----C-oM-M-E-N-TS-----, 

PM':£' PRE:CEDIN~ (PRE:z.,NrA): S/LR31/e. 

P~E 2, NTA : RRv I -+'> A 

T+FiL. 

PHI 

T~l.. 

PHa 

T(.L 

IX 

rA - S ......... S 

L \ -14 BW~ ',f ACI31 ., 0 (fo\" 0.1=. test) 

{

R-HA 

RRO -H- RN (rese.t 11;,/ CLEPtR) 

f MB ~ C. 

1 MBO --' coel" ~ MwN ( ,. ) 

~Jc.c..2. (-for e,F-, +e .. t) 

a -H P Cc.\~<ll'" fer vse, 0..$ 'iT.er'±,'o",~ c...tr.) 
5/ I'Et~ (sT",rt ;l1tern.lfta1,\'ty') 

{
A __ SX2..-f4A 

Bo -H A31 

{

BI<2.--f--+'s 

0-++ 83! (insi'3) 

{NC~D) I-H-CS31 if, N(MVJN~RtJ) 
c-+-o>D F ( " ) 
P+I -+-> F (rre-CDwnt 'Ite .. "i.'ons ctr) 
S/ PH II (sta.r"t ';t-q-n:t".:.n s) 

NOTES: 

FFIDIV := 0'1J3.0L"+~[)5".oU. 

FADIVW =- FAbIV.NOI, NR3\ 

FAD1VH ~ 

S/LR31/ e. :: (PRE I. 14111+ FR~ 3,'IX+PRE+), FAF~R/I) -tor R'RII I -#A in PRE2, NIA 

wher~ FAFRR/I = 0'1)"3, N~+, O'i", 0(" 

A)(RR =. FAMDSF, PREZ.,N1A 

BxS =. FAMDSF, PHI) S)(.A = FAIJIIJ, PH I 

S/i3Wit." FAt>lV,PHI, AOi"3I'J!: 

A)(~R. PHI, RNI'-RRO/2. --r .FAPIVW 

RNxRRO = RRQ, Rf'oI)(.RM -1"1-\1, RN)(.RRO/2 

(by f'reFa.rat~n control) 
S/MWN :: Fflf'I\Ds.F, f'HI, c:.OCI(.. 

"R./c.cc.. = FAM:b.sF,t4FAMUI.H,r'HI 

PX =FAt>!'/,PHI 

A'ASL\ = 5x PR = FA DiY't.L PHa (D" C S =. i!ero) 

S/A'31 = AI<SL\, A3IEN/2 +- BO.FAM!lSF 

BXSLI = FAblV, f"H2. 

(n() set -term a..cti\Je..) 

D)(NC/I = (FA))I"" . PH 2.), 1'1 (MWN eH~N) 

))xcjt.. ( J ,( ) 
Pc:..Tpl :; ( II ) 

I3RFf\ II ,,( .. ) 

(DW or 'DH) 

(DW 'of R ''s even') ; Ferform 'DIN' 

('VW 'f R 'IS odd or llH) " J>H 

1\ FADl\fW" 

1.5,1,1/, oSf nOmeI'"..,.... B. 

"B WAS ceRe (.J..,ost). 
.t ("~ 3~) 

1"1j,s,'" , 01 nume\"-MA ;: -2 . 

store 0;'1',311 of huI'nc:r, 

Jenon'\, (2.'31_ 2. 0), 

store :';~11 of Jenorn. 

.sc.o..\e., no m erato r' '"to 
o.\i~n numer,.2 -, olle.r 

denalT'! 2" 50 fIrst 
'~..l.: 'I \ 31 
1\,.e1"'<t!.lon 11elds tu..o. i2.. 

denom ~ D) ,.;tl\i polc:Jil, 
off'oSiLe. to nUlYle\", 

(meJ,. COI'!'ien',enc€ 'In PH II) 

PHASE l~---F-u-N-C-T-,O-N--PE-R-F-O~--E-D----~-------S-,G-N-A-LS--,-NV-O-L-V-ED--------r-----C-OMM--E-N-TS----~ 
PHil >'DLT" ));\Iide ·!t.."rniions 
TG.L 

DW 

Co~TRoL SlcrN,4,LS: 

!lIT Cl'v:Je '!terj";r" .. ') 
nfTEx (Ia.tt clod of DlT) 

REql5TER C.eNTRoL: 

NMW N, NKoo + MWN, Koo 

.DIT:: FAMbsF!l:> , PHil 

bITE>: :: FA bI V, P2(., + c.ca 

PelPI = ("t:>IT, t--lDIT£X.) 

BRPH 1\ = ( h ') 

MRq/1 ~ (.DlT , ~lTEX) 

R/r r;: ... j = ( " ) 
BRflil3 : (FADI", PHil, F2.') 
S/TIOl : ( " ),FI\D!o"JW 

SXAD'D :0 (DIT) 

A)( SLI :. ( I' ), N (FADIV, PEr:.) 

S/A?>I ': AX.SLI,A31~ty2 __ ~FM"DSFJI,BO 

A-;..S "FA'D1.V,PHII,P2..,-

BXBll :. 11lT 

5/831 = D>,-Nc., FADIv,PHII 

DXC!D " ( ) ,N ( 

(p = \ "n't;"..\ 11 ) 

} ;ncludes O,F, 

} ~c\udes 0, F. 

(c.+),(s-) + (c-), (s+) (S/SW'3 .. (FAt>1'1,PHIl),I)O.AD031'D 

SW 3 : 'If on a.tt<:r tl"'''\ ',ternt!~n > meMS .:zero resl,4ue ""0.5 h'lt(for nej' nl.lh'1er7 ca.se): { rySW'3 :. ( I, ), A31 + CL.E:A R.. 
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PHASE~ I ____________________ ~~--------------------------~--------------~ I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

S/CC2: FACI\!. PH II. Fe.L2.9Z! ,P30. N P31. :DIVf \I~R. 

("e.. Ft"bbe. :Ill.lJovER "I.tter-ihe Ist'iter'±'~r! (2nJ clo.:.l)F=Z.) 

Dj\jO'JE.~ ... RI\), NnQ (- ntlrner,).C - r-e.sldue..) 
+ NRN ,1)0 (+nurne.r).(+r-eSldue) 

+ DD,A003\~.B,*J:' (res·ld.ue.=o) 

: _______________ J 

L~ cc.2. "* DI.TEX CFer10rtn :DITEX f, nc.t::'ns o..nd ;nh',b.;t l')J'bITt:X fLinci,'on:;,) (DITE)( = cc~) 
0..\56: 5/DR'(;{ s/bRG< = (FAbIV,PHII,CCa.) 

S/TRAP} S/TeAP = ( ). AM 
s/TR30 tror La ("7'0 'It M = I S/TR30:' ( ). AM 

s/TR31 S/TR'S 1 ::. ( ). AM 

(o..~"Q.r'lee. i:c FHI'2..) 

FHIE. (entered onlt 'If O\le.,f)OtU det=td In PH II) 

T'-l.. ENDE EtJ'tlE = F!i'Dl'l. rorlla. 

PHI3 (~ehia.i"Je.. res::"tora±l~n pho.se) !JoTE; (RN$bo) IY1e..<U'1S rwme..rcitor o..nJ I"esidu.e hQ."~ like S;3nS. 

SXI'I1:>l:l ,. FADlv.PHI3.N(RN<BDo).NAOO31: (unlike s;~ns).(i"'e.5·,Ju.e ;'O) TIOL N eRN ~!lO). NA003)'Z:. ~A+D +CS'3I-+5 

J)W 

N ( " ). Aoa31: ~ (0 --+ 5) 

( " ). NSW3 ~ A ~ 5 

( .. ) . sw3 =- (0 ~ 5) 

S ~ A (for 'tuot;~nt o..Jjurt.rn~nt ;" PH 1"1-) 

S -J....-+ RW 

(+01"'- nU/'1"Ierator ca.ses) (resiJue.;o) 

SXA = FADrV.'PHI3. (RNI!)'bO). NSw3 (like s'~ns).ClresijueltIJenollll) 
(n~J-,~-e.nuh'ler-at,!"c.o.. .. ew~~eresidueh·itc) ( " ),Q "I~\ \) 

Ay."S ... FAl:lIY.1"'lil'3 (;;!er.:. r~m;vJer r~~u'lre$ i¥1CJ'"e<lS;"1 hu.o\ ',1'1 n~. n"mer, eo.se; 
RW ,. FAb!"\'.}. FHI'S r-el'1la..inJe.r ~ R 

'3of4 

PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
Pl114 (o..djost 'Ltl.j:I';nt set -ui FhQS:e.) (note: If "the Du..ob~r>t is neja±;v-e.) 'It is c... \!~ c: rnF'I:'/'1"I~nt) 

T'I-. B ~ S -H A AX'S ~ Sx.B ... (FAbIY. Pf-\14) ~r\'nj un-o.JjusW 'buo ~ A • 

o -++.:D 'DX/I = ( .. ) (deo.rfol'" A+C531 _s) 
1 ~ C.531 'If: (~/_) sjCS:'1 =- (C.S'!o.ljS) '" (FAD1V.PI'H+), NRN . !'lINN (+ 1 for 2

1
5 COMj"\ement) 

S/:PR~ 
S/LR 3 I/e.. 
s/TIOL. 

PHI~ EN'tlE 

or (-/t-).(r~m'f:o) S/CS'3f ::.( h ) ~(_" ).RN.NI'IWN.NMo31i:. (II ) 

(t'n(-/+ )CCl.se. . if r ert'1 = 0) Q. -I is owed to 1he. q,l.lot(erit '1hi~ is. "r-.a.;J ~y ~m,hoLtn'J ( " )) 
) J ) I I J ' 

or (-/-).Ci"'-e.rn=o) s/ess, ::.c:'l<.Va",FAllN.PHI+.RN.MWN.AOC3Ir (+10"1 to+'bu.o.bc:.CQA.lser~&~ 

SjDRG( .. fAMDSF. PH 1+ 

s/t...R"5I/a = FAi>IYW. PH 14-

S/TIOL :. FAMl>SF,PI-tI4-

(ENnE FoI..LoWS) 

for- "tLlotl~Ylt""T'4 Rv.) • \ 

(s ~ RWv 1 follollJ~) 

Tiel.. A + c :; '3 1 ---+ S ( ... ~ j I)steJ 't u.otl·en-t ) 
EN!)E : FAM'tlsF. PH 15' 

Sx. A b!:> = FAl>N, PH I'; 

S ~ RW~I ( ) RW = FAIJ.l> sF. PHIS' 

.for CC.S/r rs ~ A (" ) 

c.ontro I L !:/TESTA 

AXS : FAbN, PHIS" 

sjrEtfTA: FAMDSF. NFASH Fx. PH I~ 
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I PHASE ,. 
FUNCTION PERFORMED 

PR E 2.. • I'J I A : R ....... A 

~RO~ RN 

(a31 • O)-r,,., (Y'lUMU.) 

(storf! r,,)mer. S'~I'\ ') 

Pili A-+S 

~'tRL S~B 

I ~ BW~ 'R' AOI"S1 -0 

MB ......... ~ -M' D (dOLOn a.l;~hed..) } ~ 
MBa -H COC.II.. +> MWtl 'l urrer }';I. ... t> en 01'11 , 

!#ISH. --I-P c.cC\(. __ tIIWN " \OloJllI"' " .. 

o -T'I F' (c:\e.:.r 'ite.rJ:,~Y'lS c:tr) 
o -H cc.a ({<::>r 0.1='. test) 

SirEN (sto.rt interrurto..b,\·j'\:.y) 
s/cxs J DI-I (bl.lt not in l:lW,R'31 ca.se) 

C -MA (fol" S;~i'l ra.J,«-tc..) 
D ~ S l . If DH (buL. not in 

5 -+-" C. r »'to/,R31 c:a..se) 

CASE'1 +/+: 

tole -+'J l> }C- d .. "","l +> D c.s'l 
I -f-'t CS'31 ) 'I 

CASE 2 -t'/_ ; 
C-H D 

CASE: 3 -/+ : 
Co -H 1> (T ~ .. no .... _]») 

\)s +0 CSOQ31 (si~\'\ I"J nlJrne.r) 

CASE" 4- /_: 

DH (5(,) 

PHASE I FUNCTION PERFORMED 
PHea. (ContlVl u eJ) t .. ,~·_e 

D ...,... 6"3\ (I~!>;) 

(s,~I'), raJ IS h"",~\J by cs C&ee obove')) 
P+I ---r-, P (rre-eou;:;t '"iteni:t:Of'lS c±r.) 
SJPHII 

PHil "'DrT U ('32.. doe-b.) 
T('L (SOMe. '1S. FAl:ltVW ~cert 1tot' TIOL 

(P\oI\2 ) (-er.t~J only 'if ov~f1Q~ det~tJ In 

T~L ENbt:" 

PIO\\3 (SGM~ a. ... FA'DIVW .e.xcer-t ~ot: 
11..1.. I} -r;~'~j I~ T'.L "I~st~ o-TTloL 

~) S ~ RvJ I'~ 1""\'lbil:cJ C\,e.1t"e 

PHI .... lSO-M-e. CLS i=Abr"4W .e.lCce~ S/L~3' 
rr~L 

"HIi' (5a..MC- o.S fFl{)l'lW uctt 1Vio:t : tobe 
TtoL.. 

(e:Nbli) 

DH 

SIGNALS INVOLVED COMMENTS 
A')(RR = FAM!:)SF. FR'E:a. .NI.A 

S/RtJ • RRo.~t'h<RRO_PRE:2.NI.A.RN~I<:ROVI~FAbNtI) (R/ft.t.l :.CLEAR) 

• FAl:lIV. PHI } (a. 31
-

O ).;-...S (nul'V\e.r.) 
SXA 
BXS :. FAMDSF. PHI 

6/6W~ = FAb!". PHI. AOI"3I~; RJBWi!: ... CL6':AR, (for overfl010) test) 

} 

(pre.",.) 

DXC./S = OUS'.(N~+.~';.O(..).PHI 

S/MWN ::: FAMl>sF. PHI. COCIc..; rt!MWtJ: CLEAR 

Px .. FAllIV. PHI 

Ricca ;. (FAMbSF.PHI). NFAMIJL.H 

S/rEt-J : ( /I ). NFAMUL 

s/cxs : FAD!'1I-1.PHI, OU 5" 

A'I',/I : F'AI'I'.llS F. PH I 

SXl:l .. FA!Jl'1l-1 , PH2. 

(c.xs is 0"'-· !>ee. PHI) 

~xcfr... : <.. ) . ( " ) 

) . ( 
CS><I = FADT.IJr\, fHa. Rtol 

A3\XI 

CSXI 

" A31)(1/1:O FAD!'t'H , PH'2...MWtJ.RtJ 

'" F'Al:ItVI1 , 1"1-12. RN 
(T S/C.S "3 1 ." J:,"t.. ~c../1 - ~dun.) 

\\ FAi:llVH 1/_ 

SIGNALS INVOLVED 

Bl<\3L2. ., FADI". PH2.. 

(nr. :s.t term a.ct;\le) 

PeTPI = (FA-'bIIJ. PH2.) 

t3RPHII :. ( .. ) 

IS not ,set bt 1) ITE)(.) 

PHil ( 1'1/0 or - a/-ao )) 

ENl)E ,. FAbIV. PH'a. 

remo..l~jer IS J,·sc.o.rd e'J) 

12- does n~ hle. . r\o.c:e.) 

\'It ~Ry.J (\~sW eT RW .. I) 

E.t.J !)E · FAI''''D.F. Plil~ 

-32-

Cdo""I'\.J;~l'\el Jeroom. t, 
1:1 j (~I'<;j" etorcJ ;n MWtJ)) 

(tl rel'll"",;ns = 0 'if DW .R3\) 

(for D- S,... C in FHa) 

?- OOLo..)n. ~L~'neJ) sl~n-fcJdJ 
cl2hom . ~- C 'If Dt,\ (c 

",I reoJy c:ont..'II'lS 32. ~it. 
d-enorn, in DfJ. ~31 CAse)), 

(rut J..-n"'''''I·f'1Q.:tOi'" 
;nto D) CS-eYA31 in 

> p<>I,,-'ri'ty 0F'f'os.·~e 
tt, l"Iume.t'"; ~\so ) 
F'ut: si~1'l f'cuL of ne~. 
n\lm~r. ;1\ c.s) 

lof2. 

COMMENTS 
($<Je nUI1'\..,...d::c.r So 2'11 

;s \\O'IIe.r· ~-d101l1, 2,0 10.-
tlr.t 'it.er-..±,'on J 'h.,,~ {,~t 

';t:r"-L'on t;dJs 't!outO\t a'1l) 

--------
(dJI,I;Je Tt~"±,on!oo ') 

(o'ler-t\ow ectse. 01'>1,1) 

(r-eh1C1.1~Jer re~o.·b~n) 

(brl~~ un· ~iLJ5W ~uo, 
~A o..l'!d a.Jju;t.CS31) 

( store ~\l.ot, ~I'lt In R) 
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P reg. -~ 

sBW'i!': 

- sHPe."'ASHFx.i"zii.P2'2<jW MeTP;: = MC.TPI. P30'31Z!:. 

MeTPI = SFTL. NSHE'X/I j ~
nabl~J by N(FAS\1F)(. P'30'31~) 

r;JiTi0l DJJJ Nfl.! I J!js 3 3 ~ ~ 0\ ! 
i t PeTPI == SHPC.. FAsHFL 

II I PeTP<=. == PeTPI. 1"3031 vJ + sHPt;. .FASHFX .P2S' 

L PCTP3 =- PCTPI. ?Z(.3IW 

L PeTP;; SHPe. FASHFL + SFT:"4-.FAS"~L 

SHPC. contr. 
{

FASHFL: 

PHI. pac 

N (paS::;1 Z!: 

+ F'ISI7vJ 

+ NP2S. NAoB11i!:.FASHFL 

+ EO) 

FASHFx,: 

(\eft shllt. ca.ses) 

("I~ht shift CA.se.s) f)oQ,tln~ F'0·ln1. \ ;m·t - I~ he\(~!o) 

(norl'f1o..li:;:ed.. nurn\'e.r 'In f'lO<!.-t·n~ left s~~t) 
(e.~f'""ent o~e.rficlool/undc.rf\o",) 

SFTL PH,,\ . NBw?:. 

SFTR PH'!. 9vJi: 

SFTLi 

SFTL4 

SFTRc.. 

Pc.TEI 

= FASH Fx [SFTL. (P30 +P31) 

SFTL. NsFTLI. NSflEX/1 

sFTR . NSHEX/I 

== SHPc.. FASHFL i IIICTEI 

h. at SItEX t.;rne, 

+ ~.P311 

SFTL+. FASfiFL 

,':'pl,e. FA5~FX. ... cluJ .. n~~T s~.fl:: 

PARITY : t,:J~e. eel 

FI'J(Eb POINT oVERl"Low : 

~ j 
by SFTPAR)w\';J, =- FASHFX.SFTL4.(AO$AIe>AZ$A3) +SFTL.1. NBWi!.fIO 

.j,. ~ 

set. cc2. by ~SH;:)(. SI"TL4-. N (AOOO~i!: -rI\o004W)+SFTLI . NBwe..(AO$AI) 

P RE.qISTER CoNTRoL 

on\7 used -in c.oun1: 0000 J,,,,. +e 1111 

"'CTP~/ 

P 17·18 

PeTP.;' 

PCTl"+/' ~ 

"'. count PIS - 20 J ~ 
PIS' -ea 'f PA 22. 

MeTPa MeTPI 

pae.~ 

pCTPa 

papall 
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2-

"FASHF)<,"" S 

PH I A --. s ~ IE? 'f lon..:J 
0-4 S -H 8 'If !Short 

_____ ---short 

"---v---" 

~ 
indir-ecl o.d.iressa..ble. 

1"3031:;0,. 

{
[fuffi B 
down-c.olln"t 'P303\) 

{

OOOO 00 00 

Jew., -counl: P2b2.4) 

AS CO (O-IS" c..\oc..b) 

"3 {OO 00 

SHEX 

00 00 AB co 0000 00 

(ro.l:.cJ. by P25"31:;;) 

Pc£""= BWr = 1(-) 

/ SHPc.. (P30 ~ SHPc.. dur,~'j PHI) rerre-s",,.;ts 2.') 
15" Ie <!; '" 2~ ~0131 

!
~ EJ ~ Ixlxlxlx~ E8 
tTo~~le SHFC, --- 5HFC. up-c.ounts 'P2~2"l ---- cox7 from PeG, dOO>I1-c..Olln-ts P \£181 

shi'lt AS \,""I~ht b! CiS (B30 -t+8cS\ +0 V/.tc.h~.B ;n c.o.se of o~er-s'h'ft ("e. 1"31;: I)) 

PI517W 

r 1\ 1\ 00 00 As c..\ 

21 SHEX (ro.iseJ b7 PI£"I7W) 

0000 0 y~ 

sh'rt!: AB \~ft \ 'if PIB. 1"31 
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PHASEf-r-l--~~~~~ __ ~--.-----------------------~---------------FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PR=f2.NIA : RR~ I ~ A 
To\-

RL 

PHI 

T4-
RL 

TG.L 

P2.S' -+'> BW"i!':. (~n:, d;ree:t,;~I"l) 

R/C.C.I (for f",,,rity c.hc:.ck \" PH'\) 

'RIcca (-for overflow c..\"ec.k \n PH"!) 

S IIEH (render ,~stn)ci\;n '\I;terrvit...~ \ e.') 

o ~ Plb-22. (for r;3~t ,.\;.tt =.se) 

F''30 ~ SI1PC. ( " ) 

s/PH9 

= CPR !:; I , N!~ + l"RE3,lA), I9-U2. O'LS 

AXRR. '" FAMDSF. PREa.. NTA 

SX.A .. FASHFx. C2=. PHI) BXS = FAMDSF. PHI 

Al<RR = RNXRRO/.a. Pili } RNXRFt.OJa. ;ndudes 

S/RN :. RRo.RNXR'RO, 'fJhere I'\'NxRRO ·,nc.\uJc:.5 R"'> RRoja,PH\ FAStlFX. 

(R/RI'-l := CLEAR.) 

S/S'IJ't:. = fASH, PH I. ?a.~) R /f3W?:: = c.LEAR 

~/cc I ~ FA'.>H. PHI. 

R/cc.a.:: FAM,DSF. t-JFAMULH, PHI 

. SjI.E:N = FAMDSF, NFAMUL, PHI 

?X/a. = F .... sH ,?foIl 

S/SHPC = FASH Fl<.. FHI. ?30 

6RPH9 ~ FASHFX.,PHI 

SHE'll. .:::} Q2;- -H P2~ 

} 
C<Ln k S&t c""'1 ,'", 
left sh;ft =e. 

w,l\ he. I"e~ by SHe)/. 

N PaS- ~ Shift: left bt 1)5 "",J by 4l,s u. 1'1"';1 S.HEX (: P2531::) =u.ses ~t 
P2S" ~ sh'rft rl'3ht byels (a.hJ left by I ',~ oJl) unt',1 SH~x (= PI5'17w; Co..u.se.s ex',t 

(I -19 c..loc.ks) 
(2 - 3'3 Jocks) 

S)(A :;: FASH . PHCj 

(!J "",,J C~ are. de.a.rc.J) hence. PR::. A') 

(c.ontrJved) 

~r A)(SI..."I-) AXSLI 

for A)(.PR.R2,. 

PHASEIr-l--~~~ __ ~------,-----------------------~------------~ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

FH9 
TG.L 

(eontlJ) 
SustAin FH9 

R/!EN (-'ce.m;no1c..- ',~ruf't,.~,hl:7) 
NlRQjl ( G.. off?, et"t:.) 
S/TIO L (sTore. II) ~e.rr ?h4.'c..) 

short onl1 {S!PHI; 

6)r;R~ 

IOhj 01"1)7 {S/PHI+ 
S/LREI/c.. 

PHI+ (el"ltereJ 'R \on5 01'\\7) 
TI~L B _ S ~ R'IJ v I 

PHI~ 

TIOL 

s 

S/TIOL 

S/ORQ 

ENDE 

BRPH"I :. FASH. PH,. NSHEX/I ) 'II~er'e..J 

NSH£X/I :::. N (NPc;", pe"29~. NP3a, NP31 

R/IE:tJ :: sHE)<. 

MRQ.jl = SHEX.N(FASHFL.C2'3) 

S/TIOL = S>Hex.. FASHFx 

BRPHI~ ... SHE'X. !==ASHFy.. Nc.2.'3 

S/PRG/.. '" SH E)(. . FASHFl<.. NC23 

6Rpli 14- = SH E)( .FASt-lFx , ca3 

S/LR3IJZ =SH EX. 'FASH Fx. C2~ 

SXS.:: FA5HFX,PHI4-; 'RW= FASHF)("PHI+ 

S/TIOL : FAMbsF, PI-! 1+ 

sto~~ = FAM~SF. PH 1+ 

(s~\fb~'3 ;1'\ process.) 

+ PISPII.,PI7) 

short: 
(A ....., S --t-+ ~vJ I'\e.xt r},Q.5e) 

lon'3 : 
(8....., S~R'II"\ I'\~)<t rhQ.Se.) 

{SXADD = FAsrt.FHI~.NRTt (1l0-t~A1lJ) re.duc.es t.Aj tJRT~ \!!o h;,9h) 
l RW = FAMl>S F. PHIS 

Et4bE =- FAMDSF. 'PHIS" 

2 of 2. 
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2 

PHI 

P\-\2.. 

PH9 

....stor~ si';ln ",f R r 
1 

Short ~ RR ~A ~ 
Lon~ ~ RR-I\ .....:,A 

'1 
£ 

lon~ A-? 5--;-.E \r R+ 

NA+ I ---'> 5 -+-..:B \f R -

RR -MA r+ 

I 
[ 

A , s 'if" R + 
NA T Ca..rr'l---7' S 'If(R-),I0o;J 
i-JA+ I ~ 5 'IT (R-),.sho,=t' 

50007 -tl E' I 5083\ ~A 

t 

5rtIFT 
~sl-\Exi Sh';\tAB)E:t\-'lE"~ 

5HE.X ~ 

R 

S/RT~ 

\ndex~bleJ 
'--y-------' 

',oJ:n:ct o.JdresGo.b \e 

FI-IIO IA~S-t">C 

PHil rB--"'5~A 

1 
PH 12.. A ----'> S __ RW.,\ 'IT R+ 

NA+I - '=' -H RWv\ 'IT R-

Eo\o7""t-) A) c.~D \ I?/frr~ 'f \.!ii,W '" 0 

short-- ) 
PHI4- EO\O'7" A..,."A R I RTI!> '{f A =t 0 

! 
I (AvD) > 5 'If (R+).lon.=l 

\'l (A Yb)+ Co.n-y~'S \f CR-), lon~ 

A ) S 'i1 (R-r) , sh"i"t 

NA +1 ) S 'If (R'-) , Short 
.s T-'J Rw 

FLOAT1N~ POINT - LEFT Pc;"" BIN>=' = 0 (+') 

"/ .r- 22. (~'nrl Fc";r,,,,, s) Ie, CO \-·exes ') 

30,:11 

tEl SHEX 

SHEX C.ar~ hc r,'\\~c.) ~i: 
) 'P - _c.:.:.-t-,-,-. -,- I. I \ '--4 \ 2,,31:c I.e. ., c..',e' _ ,,,,, ~C.CI1 cO<Y'f ::'" c"iI', 

2) PIS-I'71), I \.e \4 hexe:s 01 s~.\f\:- 'ho.~"'- Taken r\a.ce. (\,ence.. result h\ust:a), or" 

3) PIes I \ ~ i.e. \"i-,c. I, ,,,ccr is "o,n.J:?<,J) cOY 

4) Eo) I.e. 11\e. -€>{,."-' (,I. hQ.s uf,Jer-\-I",,'el (E .,/,',', 1\ I \ \ I I I) 

(0 -28 <;.\ocl.:s) 

SHE)( CA.,., be. ra:l~ 6--; : (I dock) 
2. I) PCbSI:::) i,e. s\,;ft; Gaunt ha.s been COl""r\'~) ,~;-\t ) or 

a) PI 5" 17;;- ) I,e. 1+ he>les E s\,'\~t ho.\le. U .. " rlo.c.e. ('nenc.e. ~sult must = 0) or 

3) EO) l.e,1\,e e.>.<fone;L \-'0..5. overf\o..ueJ, (E w;\\ :0' 0 00 DO 00) 
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PHASE/1r---~~~~~~~--r-----~~--------------~-------------
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PRE2..NIA: RRo~RN (st"re 5;5n) S/RN :. RRO'RNXRRo) ""~e.re RNJ<.RRO .. ~NlI.~~O/I. P~€'e..NI~ l a.l'ld INhere 

(~/I"tN = C.LEAR) RNXRIi!O/1 ;. FASHFL. T4 
RL 

PHI 

T4-
RL 

PH2-

TG. 
RL 

RR~ A (\~si'J) 

S/l..R3Ve 'f lol"\~ 
0).5 ~]) 

A)<.RR:. fAM1)SF, ?REa. NtA 

S/L-R31/e. = FASHFL.PRe2. NIA .ca3 
J)'I-/I = FRE2.,N1A 

RRvt....,......A 'tT \on
J 

~ A)C'.RR. = FASHFL.PHI 

RR ---H A 'If sh,rt J 
P25' ....... Bwr ($'tore jl~ect;;'n) 
RIcCI (for normo..h~e. c.hech ;n PH9 dnJPHIS) 

Rj CC"C. (for ex-Fonent o~erflow ) \)Fld~QW 
test in PH I£;) 

S/6W'f!: :: FAsH. PHI. pe~) ~/r5Wa: = cLEAR 

~CI = FASH,PHI 

Rjcce. '" FAMllSF, NFAMULH. PHI 

SlIEN (t"enJer- :nstn,C±\~r; 'l~rrufU\e) sllEN = FAM'DSF. t-..lFAMUL. PHI 

o-+" PI';-2.a (c.\e<t.I"'''I,;'''',t c..ol.ln-ter") pxje.:; FASH,PHI 

(for RRv \ off A i., PHI 'if lon~J 
(for -A~S) 

(l..R31/a IS en) 
( h off) 

sjN~X. 'f he:!d.t;~e of,,ra.nd.. sjNq-X = FASHFL, PHI, RN 

RjKoCH (to co.u,$t, A +..!.. ~S next Fho.s~ ,~ ne'jc>t·\jc::,. ore.ra.nd c:.a..se; LIo<31 (01'1 iFie o.Jder):: N~)(.. N(KOCH.FASHFL), he.nce. 

in FASHFL.. wh:1'\ l'1e",oL'",n Tel\ces rlo.c.e (tJq-lt.) A-""s·if KOCH \5 (0) a.nd. A +I~S·~ l<ooH ir. off.] 
s/FH:, ·If short } I $J~OO'r1: 500 '" NKOO.~(FASHFL.PHI) ; (R!KOOH i$ cJwo..ys h;3h ') 
ellob\e.T~RL'lf Ions -- BRPW3 :.FI'lSHFL,PHI.NC.2.3; T,-RL=FASHFl,T"HI.Ca"3 

RR-,..-"A (ente.\'"e.d if lonj only) Ax.RR:: FASJ-lFL.PHc. 

S ~5 BxS = FASHFL. FHE 

S)(ADD ::' FASHFL..,PH2 i A1>D = A Since. NGt)( ;'" + 0Fero."J...: A ++ S 

- orcro..rJ : A + I -t-+ S 
a.nJ. NKOOH a.re. OFl. ) FlDD = A + \ 5'"C(' N~X 

N Koo ~ KooH (st.,re "Mer ted SjKoOH = sao::' NKOO 

end-c..o-rry for J ouhle. prec.;s;on ne.. ~a±.I'on ,) 
s/Nq,x (t:;, cont.nv..e "9ar;0I1) sJ~~y..:. FASH FL, 'PHC. RN 

SF (2.4-) " FASHFL" I of 4-

PHASEf,-l--~~~~~~~-.------~~~----------~--------------
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

50831 -+-"I A0831) (O~AOOO'7)/l'no..nt'ss ... ) 
SOOO,? -++ E (e"'j"0nc.;t) 

+ 0r<:f'Q.t\J : A ~S 
_ orercUJJ: A -.s 'f ~1"\f'\Jt co..l"'ry:: 0 

A + \ -" s if ; nfll't car? :. I 

A'l-S/3 :: FASrlFL ,PH3 

Exs :: FASHFL, f'H3 

S)(ADD~ F'AS\-\FL.PH3; "'1)'\)=,., str\ee: 

) AilD,,- A " 
; Ail!>.:: A+ I " 

BRPH9 : FASHFL,F'H3 

'\ 1/ \ 

(- \ ;~ c"n~ated 1:;; i!e.ro) 

(SO will = 0 e.,lcef't In o.1ove.) 

N~x. 'IS o.f! 
.. ., on a.nJ KooH LSo 00 

\I lion II I! " off l 
(KOO i", PH2.) 

PH9 SHIFTINGi" PHASE (Detd\\s o..!"e listed.. OV'l sel"a.raie. s'neel-s i <>n\( ~enerol c:oii'troll'$, mj2;tL·onecl 'nere) 
,'-L NoTe:: I"eo I'ILJmbc.r ;n AS is 1he o1so1uie. voJue of The. o'f1he. rna t1t.;~sa.. 

NP.2S => shift: left 'by 41,s (IntI SHEx ( = F'2S'31~ + F'1'517W + Eo -r NAoelle:) co.u.se, e)(·rl:. (I - 15 eloc.ks) 
Fes,,* . II rl~ht" ,2,ls ,,( = PcS31e + PISI7W + EO) c.ru..se.!. ex'lt (1-2'1 clec.ks) 

sjRTi: (set uF "RESUL:T ?!ERC" -\:..est) sjRT'f: = (S/~'f:/,3) = FASHFL,F'H1,N~~ 
1: 

SX,A :: rASH I PH,! (meeh. c.onv,) fer A)(SL4-

(D o.nJ cs are d e.a..red) hence FR ': A) for A><P'RR2. 

BRfH4 = FASH. PI-f'1. t!lSI-tEx/r) where) (J,;ftl':''3 ih rro=~s) 
NSHE'lo!/1 :: N (IolP2S'. pa."29~,Nf'30,NP31 + P15.f'll ,1"\7 -r Eo '+ NA6e\\~,FASHFl.Nfa") 

Rjr:EN (-t.erMinol:.e. ·\1;te.rrIJpt..k.;I;tj) R/IEN = sHEx 

short only: MRQ../I (~""?I ste.) MRQ../I = SHE\(, N(FA5HFL..,C23) 

sjrHI4 6RPH1+= SHEx,rASH'FL,i'4ce.3 

101'15 only: sJC'1..S S/CX,S -= SH EX. FASHFL. c.c.'3 

SF 2of4 
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PHASE I~---F-U-N-C-T-IO-N--PE-R-F-O-~-E-D----~-------S-IG-N-A-LS--I-NV-O-L-V-ED--------------c-OM-M-E-N-TS-----, 

PHta 

TIOL 

SF 

A ----+ S..,..,. C. 

R/RT'C 'f NAC031-r (>!Ouo test m.s, ...... ) 

B_5-f-">A 

(R/RT~ .~ NM031~ - r-~JunAa.,t) 

S/tlq.-x. 'If O!"I~ 'M.) 0r"r."l ne'jn:t;ve. 

R/KoOH 

S/LR31j~ 

S/TIOL 

+ orera.nJ.: A -+ 5 \~ni:ueJ ',f IOllj only) 

- Ojua.nJ: Pi + I -4 S 

NKoO'-"'" KooH 

S/Nerx 
5 __ Rw" I 

R/RT::'f l-lMO'3I'C (:.ero'tt!st \.s.w.) 

E't>I07 ~ 1\0107 (0"""'" rest lr A) 

C--D 

MRQ./I 

s/])R~ 

S/PH 15' 

S/TIOL 

(CODO,? .. ;,\\ ~TQ.l~ eeros) 

SXA = FAMDSF. pt-\IQ . (c.-;..s \No,!; set ;n f'H4) 
) 

{ S/RT~ " (S//'(Tt./3)~ FA5HFL.Mo3It.F'T:e.NOC. 

R/RT~ ~ (o.\vJays \'~.) (mech:c.onv.) 

sxB = FASHFL,PI1II) AXs= r-fIIS\1FL.PHII 

hold. 'RT2!:. 'if M03\i!: -(see. f'HIO) 

S/N~Y-: FASHFL,fHII, RN 

S/KOO'rl if> inh;'b·,td by (FASI-IFL.,PHII) (see. PI'\!) 

S/LR31/a. ;. FASHI=l., PHil 

5/TIOL = fASH.PHIl 

S/KOOH " Soo = NKOO 

s/Nc;rx '" FAStlFL.PHI2!..RN 

RW = FASHFL. PH 12.. 

nold BTl! 'If A0031~ -(see PHIO) 

AxE = fAS!1FL,PHIl: (AX.~ r-Q.I·ses At..) 

DXC.!fo = FASHFl., PH 12. 

MRQ/I = FASHFL. PH 12.. 

S/l:1Rq '" FASH, PHI2!. 

BPH); '" FASHFL,PHl2... 

9/TIOl- ::. FASH. PH Ie... 

(sQ.ve m.'S.w.) 

(RT..!:: Wa S sa:;" f'H a. i 
"'-r0f' . iT ,., f 0 ) 

( \,s.W. ~ A) 
(contents of A same ~ f'H 10') 

~ set. ur -tor A+I_S-i+R'!J~1 
~ '\1 Pt;I2.. 

(for RW.., I) 

I loS'· s~me os PH2-

store. shifted. \. s. '<I. 

(EO~AO blockej 6y FAMDSF) 

(tTl.s . .,., . ...,..., DOS'aI) 

3 of.,.. 

PHASE Ir----F-U-N-C-T-IO-N-P-E-R-F-O~--E-D----r---~--S-I-G-N-AL-S--I-NV-O-L-V-ED--------~----CO-M-M-E-NT-S------

PH 1+ (-enter.d 'f short 0"\/) 
T("L AvEOIO? -HA (me,..~e.) 

R./R'f:c. 'f NAC031e 

s/N~)( 'R IlnJ'tna.l "fet'o.nl ne~J:,~,:, 
R/KOOH 

S/DRQ.. 

s/ilOL 

PHIS' (f,na..\ pho...se of 'b;tr shor"'! a.nA. \o"'S) 
TIOL + 0f'e.ra..,J. (YlOI\-~ero rc:sutt.): 

SF 

short: A --+- S 

lon~ : AvD ~ 5 

- oFeI"llnJ (hon-cero result) 
short ; A + I -'I S 

lon~ :(;;:;-I»+1~5RenJc. .. r,..y;nPHI2.=1 

: CAVIl) ~s " .. =0 

(0 _ S If ~e.ro resll\\:. \n 1Yla.n-T,·ssa..) 

S..,..RW 

} 

for 
I ~A~: J result noi' ;!ero (me.r~e.) c.c:.'3) Cc4-

S/TESTA c.otitr. 

sJ ec.1 'If rc:::.~\t :: 0 '", I e-tt s~,ft- c.a.st. 

s/cce. 'f resvlt 1- C o.nJ e,lC.f'. o\leylunJo ... floo] 

~;~:~;Af:~:~~ ::'~~~: ::,~'. (AS~)P"'I) II}(:~~O:+ IO=~~S R~'~"o:: I. 
S/KOOH is ',nh·,b·,ted. by (FA5HFL,PHI4) ~~ n 

s/DRQ. :: FAMDSF, f'HI4-

s)TIOL. :: 'i'AMDSF, "'HI+-

1 
~ Sl<Al'Itl = rASH ,PHI:;'. NRT-c 

j} "o"t~ll"j by Nq-x .oJ KOO" 

_.,---.f- A 0 1 07 hQ.s e"f') DoS 31 1,0.5 rnQn\i·5~G.. 

( o1'he.r bTts '" 0 ') 

Rw= FA"'I!:>sF, PHIi'" 

A'tS" FASH FL, PH 15' 

--

A31 ~ I -= FASH FL. PMI6'. NRT~ (for \00'3 ca..!>e where. ~x.f' ~ 0) "".s ....... 0 I \. 5, W ¥= 0) 

S/Tfi:STA ::: HMbsF.l-lr-.... SHFX. f'HI.;" 

S/Cc..1 = FASH FL, PHI.;'. N6We ,RT~ (see c\"\s~ fH4) 

s/c.cz..: FAS'Io\FI.., 1"111;, EO, N~T'!: 
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FLOATINeT pOiNT CONTRoL FLA~s (F~ 1Ft-., FS): 

Fi!' ::. 0: Url<~-erf)ol.1l ca..u.s.e.~1\\~resu\tt be set ~ +o-true.. :c~, the.. 
U cc s~ ~ II O1'J 1\i eo. Lc..e. set -to 00 , 

(E')(c..eft~t'l: 'If a.. tra.r results from s'I,~iTI'C4nCe. check.\~"1 l\:\e. 
re&1)\t or- o.n .Jli'~1"l e.r' Sy\;tl"O.J:.~h) a.n vl'l~e.r\o~ 'a.eh~ in 

'1ii-e froc.e,~ of rost\"lO/"m",II~~i i~ 1~\10~j when F:e;. 0 ') ~ 

F~ ~ I uh~e-f\ow causes 0. ~ ~ '-6, R-esvlt st.~e:. does not 
occ-ur- U c.c. is ,;et t 1\ o.nd i"ne. Lee. ...:i,\1 be. s-;;1: t; 
re.flelt.""\he.. rolo.Yt( of \h~ resu\t (01 fcl" <0> 10 h.r >cJ 

for cJj o..nd 
$uhtra..ct on 11 

FN R~:n~ norrnj\~e, (p.,f~'h~ -h. cJJ o.J sub-tn,± 0,.,\/) 

FIJ:. 0: 'Resu Its ii- o.Jd'.t~ns or su\trak,~s ore. rc>s-t\"',or",J\~e-l, 
eta ,s set 'rr l"r1or~ '"'f;"'0I'l two rost.r,or""Q.,\I'~\~1 s~)fu o..re... 

i'9Jl.U~eJ or 'tf tie.. result is 'aero, 

FN::. 

FS:: I wm FN .. 0 1..\',\\ c..o..J.k.$e. a... -Lr""f't: C:.8 l Yhore -t,,,,-" tLo-'" 
i°stO'f'1"t\J,.iI~S s\'Wts ore. r~c~u..\rJ or· f -!he.. resvlt i~ i!'"n:-, 

Pesll-tt ilir4e d-oes ~;;t oet:L,r J but Lee. \oJ\\\ ~e. s;tt 
,n<L:.~.-t:c. -t-e. resLllt (00 tor'l.."f"O I 0\ ~or '-0 , \0 tor >0), 
eel is set"} o.n~ CC 2 w") I be. set 'f 0.1\ vrJe.("ftow r~~uItJ 
froM rort:V\orl'Y\d.\I~~~ al'ld F~ = i. 

C.c, SUMMARY: 

UCG 

00 

0\ 

\I 

Lee 

00 

01 

10 

II 

00 

0\ 

10 

II 

00 

01 

10 

II 

00 

0\ 

10 

1\ 

No IRAf' 

k NxO 
) 

0/1'1) orlFl-A"or AT(-A) ,.;ijh 

1-1<"0 

N>O 

* A-A or AT (':'A) 

N.c:.O} > 2. Fst,orI'l1JI,a,~':I" shirts 
N>O 

* result ~et t true. cero 

FN:I} 

} 
FS =- 0 a.nl-
FN = 0 a."J 
no under11ol.l 

t a.prhc.s -t a.dJ (>'''~ subtract 007 W~I"'~ FN = 0 

- ,~d,~oIe;, ,mrosi,'t,\e cOht.51.lr<.;t".-,'1$ 
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d,vide.. by ~erb 

O\le.rfiov./ I n <.0 
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PHI C=~~~ __ M_B_~ __ e_'-, __ (_S~ __ ~ __ s_i~_n_s_) __ ~ 

PHa I A.,.. 11', (tA~) -ffA)6 
C ~ e', -(tee') ~ )))c57 

Frl'3 I (tAe.)-(tce.)~S-+;E 
RR.I-+""A) MS ... I ........ c 

11 = AOos' 

/1' =' ,0,4771 

A" = A+73 \ 

(tAe) : 
uninve ... W 
b"O-sec\.. 
el<\"onent 

PH9 

PIiI2. 

A'+:D'-tCS31--'t s"_ A-

s/FMOF 'f o'lerfloO 

B-G.+..,..,. E" ) O-t'6) O-f-'b 

1 
FM6F~ \A"14S"X.Yt~~A~ E+loAE 

KFMcF. (A5N +F"'F) ~ 

IA"I~s'~A " 

NFMOF, N (ASN + FJoJ 1=') ~ 

E='O-------------7~1 
\","\~S"xllo~A") E-I..,., e: 

0.\\ 0I.5eS: revel"'S<!!. FPR'f Sllm n~,) 

\ s/fIT~ 'R (A" .. O).~FMOF 

t 

FH5" ,D..,"----" S "-,4 e'l) 0 -+'> ,," 

s/FPR 'J]) ,'s I1C.:I 'J 

I 
E.-I +-tE \ 

f 
I (A"~I) =9 "n_s"X/'I,.,...A\ E;-\-HI:: ---r' 

(O~AN~ 'III.), NFNF 9" -A"~ S~It.. -- A") E.. -I -t+ E 

[( 1/1" !::.A"< I) or RTi! 0"'(11",# I).F~FJ=P 

PH" A" ~ 5' ',f I'JFPR, N (RT~ 't FEUF. N~) 11>"\ -0 S·X '/11.. --r+ A" E -I ~E 
I I---------Ir---~ E = C 

c.."~!>I/·f NFPR) -C"""']),c.5'3\;f FpR -A"- sl/\f FPR..!oJ l ) r----. 

PH7 III"I--s"x '/Ii.'+"A" E+I~E 
c."-MD"';f ~FPR} -C'~D: CS3\ 'if FPR I--r-....-+-

PHS A··--*S'x\!II.~A'~ \'0\ C.S3\ 

E"-t"1 ~E 'f E'<.O} E-Irt E 'f' E ')0 

N(E::oorA'=o) 

( E ~ 0 a'( A"= (:) ) 

PHIS' 

. 
E i'''+ +Jo Ao\07 ) 5 ' +t A0131 

\ 's fI CSQO07 ; f F PRJ 5 -H I\'W" 1 ',f tJF7~RP 

f 
A®C5-S X' N(RTc .. +Fr:UF.NF~) 

I S ~ Rw 'f t-J1"RAF 

FlOATINq- ADD LotJ~ 

PHASE I~---F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D----r-------S-I-G-N-AL-S--I-NV-O-L-VE-D------~~----CO-MM--E-NT-S----~ 
[T4-RL 

'f'RE~.t.iI" " RR. ~A (I~SI·'l.) 
PHI ,.., -- 5 ~ B (1~5i'3) 

T+ftL RR~ A (m.'s.w, of ClU.<je.nJ) 
RRO ~ RN (store si'jn of ~enJ) 

MB_C 

MB-o "'T'" coel" ~M""N (store. o.:dJemJ Sl~fl) 

S/C'II.CL'3c (for c.o +tc:.~7, CoeSI -C<rS71 i .. 1'H2) 

RICCI (f"r~r. unjerflc.w-kst;" f'lli~) 
R./CC2. (.. .. \lJU')o~l!.rf\().V t, .. " ') 

1':5 ++ cscoo7 (~I~\je(t P.ooo7 ',r A ',,, "~.) 

sjIE"N (stc.rt interrtlp~b',\',ty) 

co --c"'1~ c.oe31 ~C48"" 1 ( " ) 

E)(F"ol'lerit "\;ff'c.rer>c:.·'''9 set-ue' (RRe- M~) 
- ~enJ : AEt)csooo7-.S 

+ .. ; A----+. 5 

S -+t Aooo7 

+ Ol : C -+'> J) 

I -r" c.s7 (for a's c.omr)ert'l",,,t) 

s ........ B (Sa.llt:. \J\'\;nvertJ ~en.l elCf'.) 

FAL (Ill) FAG (3]») 
.) ) 

A:oc.RR.,. FAt-\~5F.PRE2..,NIA 

BxS .. FAM1>SF.PHI) S)(.A= t=AFL.PI11 

.... Xf\R. ~ RtJXRRo/a, PHI } 

S/RN = RRo, RN)(RRO jRNXRRO .. R~l\.RRo/a, PHI 

(R/RN:. CLfAR) 

S/MWtJ = FAM~sF, PH\.COC,I(.) (RJJII~IJ ~ CI..E ... R) 

S/C)(C~3a • fAF~,PHI 

R/c.cl .. FAFL, Ptil 

R/c.c.a: FAMl>SF, NF"MI>LH, PHI 

C.5X\/~ .. FAFL. .1'1-11 

5/1£1.1 : FAMbSF,IIJFAf'IIUL, ~l-\I 

AX.AL32. .. F"FL,f'Ha. 

C)(CL..32, (F,F, sJ:' in PHI) 

sxPR "- FAFL,PIia.. f'l!t-I 

sxA: FA FL.. , FHa, NI':'N 

"''/..S/I: FAFL,PH2. 

!lXc/""'F,A,FL,PHa, (}I\WNElH:AFI.M) _ I'IWN 

DXNC. ~ Ff,fOL,PH2, loJ(t.W1NeJFAFLMJ _ NMWtJ 

CS7x 1 .. FAFL. f"Ha. tJF'AFLM. 

BxS = FAFL, PHa, N(FAFLI"I .. tole-a) 

"'FAFL/iS" 
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(for \o~ F,o,FLJo\) 

RNxRRoJa :: FAFL 

(a..ls;OLJse.dtol"sI3~;f,~c.e tot' 
~) 

e)tf" bits a.rt:. ;"o.Jert:J ..J\,~" n~. 1'1" 

} 

un ;1'lo.Jertc...l a ..... 'fe.nd 
e..<.r -++ ,0.0107 

(0 _ AO
l 

0*.0831) 

} 
itwerted a.oI.\enj 
&j(f '1+ 1> (OhI-J Dooo7 QI'1: Sl~ nit.) 

"+1" -++ CSOOO7 

(ol'\\y 80007 on. ,,\~";R,) 



PHASE I~--~F-U-NC-T-I-O-N-P-E-RF-O-~-E-D----~-------S-IG-N-AL-S--IN-V-o-L-VE-D------~-----C-O-MM-E-N-T-S----, 

PH'S 

T'-L 

'If 

short 

T'-RL 

'If 
lon~ 

A+771...., 5+77; ~ 64771 (,r,si'3) 

A + D + C 57 -+ 50007 -++ Eooo7 
t '---or----' 

RRe. -MBe, 

Q -p> P (l'ns;'1) 

{

o ~ A4731 

5+771 ~ A4-77 I (I"~enera±e. A 4-171 ) 

RR,,j -H A0031 'f lon5 (i!:eros J ~hort) 
I -- NC:j-X ;f RN (I~S'I']) 

o ~ C0031 'if short 

!vi B " I -;+ coo"? I 'f IOhj 

S/LB'$I/I = (FAFL,PHa) 

MRQ ~ ( ). NO-a... 

S/bR.Q.::' ( ) ,NOa.. 

6/CX/I: ( ) ,&2. 

_/'-«31/2"( .. ) 

TIORL = ( " ).NOc. 

6'1<"/3 '" 6)1.5/1 = FAFL,PH3 

SXK!I = S)(PR/I '"' £X5 .., FAFL,PH3 

px =(F"FI...FH::l) 

AX/': ( " ) 
Ax.S/4-" (FAFL.PH3.N(FAFLM,AStJ)') 

AxRR .:. ( ). NO-a 

-aJN<!r70. :: ( ). RN 

See Pr\a. 

PH+ NOTE: BOl07 holds "The ~e.nJ e.)(F') DOl 07 holJ! ih 1~\lc.r'teJ ~Je.na -e,xf'0nut, 
TC.L 

CASE r: E = 0 (eocponen1:.s. ~l - set ul" to!'" culJ /subtr-l:Lc.t) 

c.. -..+D 'f ~l DXc/<- :. (F'AFLAS.PH4-,I::"i!:), tJ7 

nx.tolc./I = ( .. ). NO'? 
\I ::. ( " ), " 

c ..,.... D } 'if subtra.ci 
I --+-I' CS31 

sjPWI) s/T8L ) 

FALl etc., 

PHASE I FUNCTION PERFO~ED SIGNALS INVOLVED 
PH+ (Con1b'n~eL) 
TG.L. CAsE 2.: E >0 (ClI.UJenJ. (A) > o.dde/ld (c); ':I~ht Shift Ie I) 

c...- D Co.JJenJ) Dxc/'- ::. FAFLAS. PH4. NEo. NEi!: 

s/c.xs s/c.xs = 
Ca.dllctn<.e.t PHS') 

CAsE 3: E <'0 (o.,lJenJ (c.) > 0U-5e.nd. (A); t",~ht shill: \ AI) 
o .......... D 

I --+-I'N~x. }'f ' I A I\eja.tlve 
\ -+-+ FPR 

DOl07 -- 80107 (Ia.r~e.r eXF' -+-' S) 

E + I -++ E (Fre.c.ount E Tawa.rd :uo) 

sjPH7 

S/TBL 

?HS (erikred from f'H4 "l E > 0) 

T(..L 

0..,-+ A 

DX/I = (FAFLAS, PH4-) 

S/tJ~X = (FAFt..AS, PH+. EO). RN 

S/FPR =- ( " ),RN 

BXNt>: ( " ) 

PC.TE"l:: ( " ) 

BRPH7'" ( II ) 

SjTaL:: ( " ) 

5XA " (FAFLAS,PHS\ CXS wcu set In PH4-, 

Axil • ( ) 
I ~ N~x 'if o..d.de.l'ld.. (:0);5 n,~...tl~e. S/N~X = ( 1\ ),MWN 

} '-"', ... -I ... C ;n PH. 

• 0 _C Q .. 

(for' RR ... 1 __ A if! PH3 'if loft"!) 
(0 -++ A, ,. ., .. short) 

(fot" 10"'3 FAFLI#.) 

unbt'a.sJ e.>lf'Onent j';{f~nee 

S~771" A+771j SU.,S1'.A/3 aho"," 

I..,w, of QJI.~"'nJ.. 
(for FAFL.JIII!l) 

~ I. •. ", .f "~ .. J. 

COMMENTS 

\"'emembe.~ po\o./ity rever-sQ.1 

DOI07 c.ont..;!)S inllerteJ e>Cf"' 

I~ .. r no-++C 

} seturfor ID! -+S 'In PH'-

E - I ~ E. (pr"c.c.olmt E 1;w~ ~e.ro) MeTE I = ( " ) 
I -FPR 'f11ie. \a..dJe.t\~ \ ;5 0ffo,;ite to Tho..t ~es;re.d fcr-1he cJJ or subtrQ..~ (I.e. Al)~ w~ NE~, c.JJe.nJ. 

sjT8L 

-~R. II: (FAFLAS.PI45")(a7.IJIWN +t.J07.t.JM~~U6 \I pas. " ) 

s/TSL '" ( " ) 

(~J"a.I'\C:e. 1:, PIH.) 
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PHASE J~---F-U-N-CT-I-O-N-P-E-R-FO-~--ED----'--------S-IG-N-A-LS--I-NV-O-L-VE-D-------,-----C-O-MM-E-N-T-s--~ 

PHS 

TG.L. 

(eh~re..l only-frortl F'H~ (E is hoW ~o) 

IDI __ S)(Y,I.~A 
'R FPR 
'If FPR {

C-+"+D 

C -.'-+:0 > l-+to C.S'3\ 

{ 

E - \ -H ~ (c.ovnt towo..rd ;!ero) 

if E 1- 0: :;,/PH8 

',f E :: 0: s)PH"l) sT8L 

(ent ... red. 01"\ It from 'PH 4- ',f E. w o..S .t... 0 (E 

I A I ----P S,J(. '.lIt. -;-" A 

{C~D 'tf(ADD.FPR+SU6,FPR, 

C-r+D) I-CS31 'If ( .. ) 

{
~ + 1 -;+ E (COUl'lt "tovJCU"'A i!1!\"0) 

If E";:' 0: (a.dvMC.e. to 'PHS) 

if E = 0: s/PI-\"I) s(TSL 

- (6hift I ori'l i h 0..\ o..JcknA..l) 
S)(. ... DD = A~SR+" FflFLAS, fHt.. 

DY-C./I.:.:= (FAFLAS"PH{..).NFPR. 

J»)('NC./I= ( " ).FPR 

MeTEI =- ( " ) 
BRPH9 -= ( 

6RPH,,\ = S/T8L :: (,' 

), t-JE~ 

). Ee 

now is ~o)) - (sh\ft \or;5inaJ cw.~c::n~) 

S)l.A.tllJ :. A)l.SR+ = FAFL..AS, PH7 

D'f..e/r.. :: (FAfLAS,PH7),(07(:ElFf'R) 

t>f(NC./1 :: ( \l ),N(" ) 

Pc.TEI = ( " ) 

BRPH9 = S/TSL = (" ), E~ 

(erit.c.re.d... ~iTher- -rroM1 'P\o\'- or Ft-t7) bJt o'rtlt 'If The or\'jinJ e.'ltFoher7t o:kfrerer;ce. Wa..':> > I) 

!
AJr77\ -- S4771} '.t:. I t 

, II Shot'" SXA/3 = (FAFL.AS.f'H'B),o-a 
05-+ 50031 

A4731 -S4-1~1 J \on~ 
Sl<~c.""-A 

{
E + I ~ E 'If e. < 0 } \ _ ' f (c.ount twd.., ae.ro) 
c: -I..,....E I E'~a 

hold C.S'31 (+or 1"\19.) 

SY-A = ( 

A)(.SR+ = ( 

Pc.TEI ': ( 
I'IIc.TE.1 = ( 

\, 

R./C531 = N ( 

BRP\-\B = ( 

" 
).N02. 

" ) 
.. ), Eo 
.. ), ~ Eo 

" ) 

" ), NEr., NA4-731'C: 

(~o -1-0 "keel' s~,ft;n~ "rho.Se.) 

(~o Ie. ADD rhO-foe.) (E count .. ta-I 

(NGr)( WOS sc::.t ;" PrI+ J RN) 

lor;'l,'M.l o.dJeroJ ++ II Q.S fer 
JAOt>/SUB) but re.vc::r'seJ -.f FF'R. 

~ seetin \"H4-

(~o+o "~eeF S\"ltt;"<J" f'ha..se) 
(~o to P,1>D I"ho.se\ (E c.ouYf\:S t, + I) 

(0- e c.lo,-k.s (short); O-I!. t\o,,~)) 

;n e1tec.t ) in short 

0rr.;:t~Y"\s S;5~lfl'=-I1~ 
'S lost bC.YClnd.A0003,i";5 

4- b'lt "jrouF ;s1'he'~u"rd .);3't" 

(:tenn;ncd sto:tc. "N'I \\ = -I 
un\-e~s e~it C-4.\.\.seJ ~ M731~) 

(rejeol:er F.'f.') 

susto..;n PHS \f (e ;t:O).(A4131IO) 

a.JVOJ'"l~e.1o 'PH9 'R (E =O)+(A+731=-0) 

SITs L . If (E" :. 0 ) S/T8L = 
b1 (A473\ :0) 

" '). E~) (no1.e.:T9L.. "ot hece'5SCIX'Y 'f PH9 rea.c1~ 
A) Il) CS v,il\\ ha.ve. two c.loJ.:.s -to o.\\ovJ for cdT'/ rroFo..s.tion, since. 

4of9 

PHASE Ir----F-U-N-C-T-IO-N--PE-R-F-O~--E-D----~------S-I-G-N-AL-S--I-NV-O-L-V-ED--------r-----CO-.MM--E-NT-S----~ 
PH, 
TaL 
or 

Pltla 

T8L 

'I ADD PHASE 1/ (CCl.O be entereJ from: PH + / ex.r0l'lent-!. were c~u..:J,; FHG. or f'H7;f etfOneii't.!. d',ff-er .. .J 
61 I:, PHS 'f e.>I.r0\'\I!"'ts ,tt'fere b'l More --n:ia..n I) 

(NoTt:; IfF PR I'S 011) 'it sl5n\fl e.S the ro\~ity ~f th(:.. G\.JiTl obta.II"'J ',.,., "Ti\;s rha.s4 is r--e'llerseA) 

A + D + CS3\.-. S -++ A 

S/FMOF 'f overflow (rna.nti!>so...) 

BOl07 - c.+ _ Ecoc1 

o ~ J3 (c:.Iea.rfor pos"\"norr<i, itr.us~ ') 

O~:D } seiu,.fcr lA\-+s In PH 12.. 
I +-.. NGrX 

M~~/I 

R/rf:.N (sto", 'n~rlJrtJJitl) 
S/PHla 

S/T8L.. 

IA\-5: 
A+I _ S If ne3,~ sum 

A ~ s " roSit;"e. " 

CAc:.E I: FMO'F - sh\H: \AI 1"'1'jl,t 

5)( YII. -I--'t A 

I...,... ASo 'If A4-731 ~ 

E + I -- E" (o..jjust ex!",) 

S><ADD = A'!<5 =- FAFLAs, f'H9 

S/FMO'F = (F'AFLAS, PH"l), (Mt,'O+7,NK+? + NA+1,ND +7, K+t); (~oe:. not Inc.\lJde - \) 
(NBI __ EOOOI) 802.07++1:0207) 'jote.J by > lJnb;a.sea exronent 

L=:)('6 -= (FAFLAS, PH9) J If .sum,.... E 

8 x/l = ( " ') 

D~/I : ( I. ) 

S!NG;X:> ( I, ) 

M~C:;!I :. ( II ) 

RjIE"N ~ ( ,. ) 

8RPl-tIe.:( 

sjr8L. : ( 

) 
) 

S)(A!>D = (FAFL..AS,PHI2.), (A47E£lFMelF) 

sy-A = ( .. ), N ( II ) 

( \ ~ A <. 2 ) - 2 ~ /1.(,- 1 ) 

A~SR4- = FMOF } S!FMerF-sc.e. 

s/,.,S'o = FM O'F, ""~131 ~ 'PH9; RjFMerF 

Fe. T5: I:. FMO' F is J'Q.jG hi~h 

(5+7 rc:prc.$e.ntlO+2.°) 

(A.: -2.. ca.s~)y'le)Js+ 7'i",) 

fAL, etc., 
-4-2.-



PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
PHIZ (Col'ltihl.led.) 

(~IG. ~ A <.. \ lOr -I ~ A <.. - YJ(. or(inh'lbit post- hOl""",J i'eJ:.;o 1'1 ).'~:MF) 
A X s. I=AFLAS. PH". NFMO'F, N FPPN/a. (I>JFFPtJ/a re.L"cs t 

ASN -t- FNF) 

T8L CASE" 2: FM"OF. (ASN + FNF) -

S~A (IA\.."..A) 

CASE "3; FMOF. (~ . FrJF) -
5> ><.1(.. --i-' A 

E - \ -H E (a.J1ust ~f') 
I -+-"> 6c.~1 (tor' rost-norm. c:.tr:) 

o -++ D (rel.,m,) 

\ -I-'! NGrX 

5/$:;000"3/1 'f short (c.a.u.ses "K71") 

S/LRS I/2-. 

s/TIOL orr lon~ 

(( - /'1(, ~ A <.. !l1G. ') <Ll'\d rost-norMJi~e. - sh'fl: IA\ \ eft. 
A)(SL+ = I=PPtJ} FPPtJ: FPp,.J/a = 
Mc.TE' \ = 1\ FAFLAS,\"'Hla. NFMeF. NASN, FPPN/I) where 
S/6':3\:' " FFPN/I r-c:..L...c.es i~ NFNF 

S/RT'a :: (S/RT~/1 \ w'n,'J, re.duces ~~ 
FAFLA5. PHla, \-l FMeF. A4-731'i!: 

DX/I '" (~AFL,PHI2.) 

S/NGr)( :. ( " ) 

(s/G;OOO-S/I) = ( " ),tJFPRl)~ reset byQ.EfTfi 

s/L..R3 1/2. = ( " ) 
SjTIOL.. ;. Ff'R!). PH 120 

set wI" -for nCj..!:\~n a..nj 
s\-'or! b-vh<:o!:l'on 

(fo\"" S -r+Rw. \ 'f lon~) 

FPR \o~;c: reverse. FPR 'f i'rie 51) I') 'j~erJ:J Iii FH9 W(4$ n~at\'\je... 
5/FFR = (S/FFR.):. (FIIFLA~.PH\t;.).(A4·7 @FMO~).N Ff'R 

R/FFR. = (R/Ff>R) ~ ( " ),( " ) 

PHI3 (j - (., ~\oeb 'if short (a.1\ T(' L); \ - t:3 c.\ock~·rr IOh5 (t~st a.nd Io..,t TloL. ) 0.11 .. "t;,er .. T'-L..)l 

iG.L ~OIe:S: A co"tO-~ns -n1e. absolute. \fo..\u,e, o1'ttc.. sum) 'f FPR- is. Ol'l eft-om C.Ohtro\'," PH+)~) 12.) ',t 
or SI~~If;'~s ~e r~SlJlt "5 ne~o± ;-.Jc.. o..nJ s~ito.b Ie:. a.djus~en-ts w',jl be f'nj e w""en st:orlOj 1'F.e re.suH:. 
"TIel 

FAL) e~ 

PHASE I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

CASE' I: (FAFL, PH \3, NFPRR) "RE.S\J~' NoT REA1:l'!" Fo~ SToRAGr~) t"~vl'r~"!. s~Jt: leTt or ri~ht. (TIOL forf\~t 
A --+s SXA : (FAFL,PHI3,NFPRR) ~\t \cn~) 
susto..;n PH 13 

II TIOL;f 1011:] .Cllld <. 2 shSts 
II LR31/2. 

" N~><. 

B x2. ~ B (Sl~~if. 'if FPl"tJ - be\o'iJ) 

BftPHI3 ,,( 

S/TlOL ,,( 

s/LR.31/e = ( 
sjtJG:x ,,( 

B)(lSU ,,( 

) 

). N(FPPN,A5a5S"~D,FPRD 

) 

) 

) (for Fost-nann, ctr-.) 

A47SI:,~,F'NF =9 FPPN (I.e, o<'lsuml< 1',,, Q.l')d.. "HI" IS not'mh\bibn'1 f'ost- otMJ;:<it'oI"1) 
(NOTE: 0- S doc.b ',f $hort (Q.I\ TCaL..)) 0 -12. cloeks J 10M3 (fl~t c.)oc:k TIC!...) oJ\ ;r;:;er!io TG.L)) 

SxlG. ~A (O's-f+Ai!BSI) A)('SL4:: FPPN} F=PPN = FPPN/3:' 

E -\ ~ t: ( ... djl.lst exf") MeTE 1 = 1\ FAFL.PHI3, A4-7S'J:, FPPJol/I) wh-c.I'"C. 

,-++ BC.31 (fe>rf'bst-norm,crr.) s/ec.sl" " Ff'PN/1 l-eJuc.es. to NRTi!:.NFNF 

PO$t-normali:;,o±l~n c.ourIT.lnq loq'lc: S Wo..s c.\e.a.r-ed in PH9 CLod shift., left by on<:\ il'l PH 1'3 unt;\ 
'The:. res.ult·ls re.o.dy -tor s~ o\"CI.'3e.. 6C.31;s set ecu:h time "fne. result is Fost-norrTHl.\;:ed.. (in 

FHla .. rPHI3). Qs S sh',r~ h:ft) 830 ~B31"""'-Bc.31) hence 'f 631 c.on~:ns 0.. 1 

o..nd Fost- normcLL~;115 'IS sf til ;1') jroc.t:ss) 'it s;'3~JJes >;; sh'fts. o.rc. r 'bu..i'reJ..; Jso' f 630 

c:.Onta..I'I')S a,;. 1 when"lhe n suIt ;$ re.Jy fo r- stcro..'3e. (or i,., l"'Hli) I 'it Mt:4l'l s > 2. shifts ~ok rla..c:e.. 

{ 

ConditionoJly" \.-'tll" un erflow ;ncl;~iol1: 
\ -H- Eol eM e I""g e) EIX \ s FAFI...AS, FPPN, FS,NFa, EO, 831 (mer";!e. +C:.+ ";it, ne5ci!i~e 

-exj'"Ol1en"L. 'If >2. Sh'\.Ii\...s r~u\rea .. nJ fl~s r~uire +r-o..F' on s;'jn;tico.nc:. b\olt not on vnJerflow) 
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PHASE /~---F-U-N-C-T-IO-N--PE-R-F-O-~-E-D----~-------S-IG-N-A-LS--I-N-VO-L-V-ED--------r-----C-OMM--E-N-TS----~ 
""1-\1'3 ((or-;t."nLle-t. ') 

CASE 2.: A47.(A.47SI"t + RTe+FNF) :~FPRR: "RSSI.JLT REAl:>Y" FoR sToRAcq-~ (I c-lock;'TIOL'lfloh~I'T("L'iTshor't) 
(I,e, '!I"~\SUM\<.I) orsu/J\"O or (\5uI-'I\<.1 o..nJ.."F,.J"~\nh·I~'lt·" Fost-r>orm.J;i!J:,~,,)) 

rA+K~S 'f sum ne'J' S)('A!lD=FPR~,N(F/T~+FE'UF.IJF~),F'I'"R. K=K:!I~tN~Xjo...\so 

< A -----S" " res. SxA = ,N ( " }.t-lFPR '\.~71' if, \'i~\' (foq.ror-rtrunc. 

lo-sf result::.o or'lf e.)(.F'onc:rt underflow ~It, "1he tro..F'f\Cl~ (F~) oft ot~)';f r:r 000 3/1 w~ set 
(note:.. Tha.t l'he. un~e~\c~ \~d,~on \S ~I\\,J ',T >2.. l."o~t.,orr.,.,a1·,i.;Y1~ ;,., f'HI2... 

~';,th lNere r~u·'re.l c:>..l'Id"1he F'S,"R; c.C>I"lf,~urJ-,ol') e..l<·lstJ ;'" ~e 
1'\'1'3.<:'; 'nenc.e when S'I ~1'I,fo.ncl:. tr-"p oc.c:\irs I cc.3 o.nJ c.C04 WI\' be se.t 

a..s o...-tuntl~n of The. Sli m r" ... lher-1ho.n by ~erol forc.cd by F~UF,Fi) 
5---'R IN.1 ',f lonj RW: (FPRR).FPRD.NFTRAP 

r 54-871 -H AoB'3\ 

< E'+(..+....,.....AOIO'7 

l(O-HAO) 

i IS +'P csooo7 ',f re.sult ne.3' 

S/DRQ 

S/"TSL 

S)PHIS' 

S/RT'r, 'If s'nort e..nd. A477\ "0 

S/TRAP i 

/
.J ~ trctp To "8 10 

S TR2.4 

Tr-o.p Got,j(t;"'t>5 o..r~: 

A~SR32.. ... ( " ), N (FAFL..!),e-a) 

AxE: 

C.S'l-I/'O :. 

S/l:lR~ :. 

s/TSL. ::. 

( ,,) (l,e.EI-AI;E020'7 .... M207) 

( .. ).FPR 

( 1\ ) 

( " ) 
BRPIIIS'::. ( " ) 

S/Rn:.:. (SjRT:z.)3)::. FPRR.NFPRD.\.Jo-b.A+'77H! 

S)mAP '" (FPRR), FTRA P 

sjlR29:; ( " ) .FTR~P 

FTRPlP= 

+ FEdF (w'r,;J, .. NEO. EI. NRT't;, FAFL) 

in~\b'it E hOof". 
m. s. rnGl."r.'s~4.. bit.&.. 
un ;nvertJ e"r' pl!)$ b i~s . 

1
I'1ee~e! for ~hort C;a...$C. 

~'ne.l"e FN = 1 o..nd s'l~tllf
IC.<U"I"e, ;6 c,ontl·n,d., 'to 
Aooo'3 ('3u.a.rA ~;S\t) 

o~erf\cw (unc:on~'lt·oI"lO"\) 
underflow (if Pi: on) 

,ns'5I"l,f;ca.nt re.~u\t (;fF'N.FS) 

+ FEUF,FZ': (wh-ere. F~UF :. Eo.IJEI, NRT~.FAFL..) 

+ F'RINSIq ,FS) (where FRINSI~ =.; 
FAFLAS, B'3O 

+ FA FLAS. NFNF, RT:c.) 
> 2. Fst.nOI"trl Sh'ifl's (i ... ,.\;~ F;i \ 

(result =o').Ft.I 

FAL, FAS, FSL, FSS 

PHASE /r----F-U-N-C-T-IO-N--PE-R-F-OR-M-E-D----~-------S-IG-N-A-LS--I-NV-O-L-V-ED--------------C-OMM--E-N-TS----~ 
PH,S' 

"T8L 

EN1)E ENDE = FAMDSF. PH 15' 

A e cos ~ 5 ',f result '10 (see PHI'3) 

5 -++ RW X NTRAP 

SXPR :. FAFL, PH'~. N (RTi! +-FELiF. NF~) CS0007...r~ OYI 'If r-eult n.~. 

RW = FAM'DSF, PHI;'; RW'DIS ""TRAP,NlloJ~AfF' (ir>hl\.\~d 'by trQ.p) 

foy 

CC"3)4-

c..cntr. 

r 
S -H A AxS = FAFL, PH 15' (l'\eec\eJ ~Ol" ~i~1'\ b'lt') 

\ ..,......Ft'31 (me.r~e.. ') ,1' result" 0 A"3IX I = FAFL, PH I;;, N (RTc i' FEUF-, Nrc) (ncedc:.J to ~S.$IJr-e. > a ) 

InJ,'c.titl'oli (cC3 ;:.\) ;nsbJ oT:.O "tn 0.. C-Q.s.e of unnol"rno.J ~e..J. (FN::.I) fiitltl/SIJ! 

whe.re. 1he. re~u It \5 po~itl'Ve. )1hc.. biCl.sec\ e.xponent. =0 and $\ '1n'f,·c,.a.nc.e ;s c.onf,'ne.d. 
to Thl:. i, s, 32. b ;t!l of 0... 10n'3 0Ferol:,::'n) ) 

S/"'iE'STA .. FAM!,)SF', N FAS H F)( , PHI'; 

\ -f-'o eel s/Cc. \ = FA FL.PH IS, FEuF (e.)(.I".unde...rlcw) 

+ F,A,FL, PHI';, FRINsr~ +- _o:e, PI113 (l'ns;~~,flCD.nt result). Fill 
I -H ec2.. s/cc?:. FAFL,FHIS",FEUF (exp.under-flow) -(,nh,b,k.LfFSTrCl.I" ~t=i:O) 

+ FA FL, PH IS, FECF (e.)(P' o~~t1'\O¥J ') 

FAL J etc., 

-4-+-



,NIA) - ) 
RR"I~A NOTeS: PH"') I ';'6) Cs':"5':"c"~n" B=' 

\ 

--- l' L) 

1 A = AOO3\ on ',t+><.- or-Xl ~(8CON) 

CPR£:2 

PHI A-S.,.....B A = A4771 t 
RR-t+A) t<lS-ffC) (stere s'l:\ns) Ali = A473\ t 

NMITEX* ~ 1 (tAe) = PHI!) \ ~IT r 
un\n~E.!'tel « 

I A -ff A' ) (tAe)~Al S/FPR 'f I b·o.sed. 
(itel'": ) l (norma.lly21l'"!;,cJ) ...... MITE)(~ 

I c.,.... c' ) (tCe) -+7J) +,x- or-x+ eXl"Dnent 
) 

1 f 
A/_S/-HB/) (tAc.)+(tC.e)-12S.,..,. e: PI-\l1 

I 
A'S"+ CS"+SCI-+:rAS" (CLssim',!a.'L.IOC.) 

I MBv/-r+C e" -D") CS31 t(SC.o-N) 

PH 2. 

PH3 

I\s\-l, cst.l =;. c!.'-I-'O))') O+'>A'~.8C.~N t 
A-SN, NCSN:9 C'+<- D ----.., PHIE. I A"+D"+CS31~5'~A") o ... .D" 

N/lsN =i> 0 -1+ n: RR,,1 -H A !J I 
r ,f 

(;';"=0)=* s/fiTr PHI:! I (A"=I)~ A"_ S"x,11c,,-A") E+I+J-c f-V 

(A" F 0)=9 \ A'\.-, SxlG. -A A"~ EO-l+>E I M~s!;. ~ A"< YI~) ~ 
f---Y 

a.d jus.t 'Iter. c::tr. (Jc\e1e 2 'iter.) I AS" - s"x \'- -A'; E-I~E 

PH+ 

n c"..,." D' l NC.SN I KYI~ ~ A" < I) or RT:'] ~ I A"_," \f "~PR,N(R'<+F'OF,'F~) I 
" II /I II U -A' ~ S" 'f FPR. N ( 1\ ) NASN~ A_SXI".,....A) E-I-+'lE 

o..diust ;ter, ctr. (delete 2. ·,ter.) I 1:1"G.4- -P> A0107) .,.' ~ Ao<g31 

C'-fl:r)') 0 #1\) BCON 
I I, " ~ C$0007 ;lFFR, $# RW"' ;f NFTR" F\sN, CSN ~ I 
I 

f--} 

FHS" 

I 
ASN .NCS~ :9 (30 to PH") I 

+ 
J PHIS" I A~CS~S if N(rrrr +rEUF.Nf'r) 

I D"-.-,. ,d'xlb ~A~ E-I~E S +t RW ;f NiRAP PH6 

r 
( W (A""': 0). NASN:9 A'~ S"x If.. _ A) E-\ +t E PH7 

(A": 0) ~ S/RTz FLOATINGr MULiIPL.Y L..oN~ (FMLJ 
ASN =9 A"- i'-H- e"-;' 0 Ho< eCOM. 

PHASE~ I---------------------r--------------------------~--------------_, FUNCTION PERFORMED 

PR"'~,NIA: lon3: RR~\~A 

T4- shorl:.: RR+-f> A 
RL.. 

PHI 

\~ 

FIlL.. 
(t-c.donJdo1t ·If short) 
(sT«e l'nulb'rh'er S;~I'I ) 

SIGNALS INVOLVED 

A)(.RR := FAfJ(1)Sf. PRE2. NIA 

ax:;, = F.'IMPsF, PHI) S){A ... FAFL, 'i"HI 

Al<RR. = Rl'<IXR.Roja,fH\ 

sjRN = RRo.RNXRRO;RNXR.RO;.RNXRRo!a.PHI 

(R/RN = C.LI:AR) 

COMMENTS 

for RR v + \ J\Jrin~ ffiE2. NIA 

1.5.-.1. 01" mult;r'."el" 

Mult;rl;er 

m.s ...... 01 I"flulbr\;e.r 
RN><'RRoja '" FAFL 

M~ -. C tn.~.w of lTiult;r';c.a..nJ... 
Mso -T-> Cacl" -r+MWN (store:. mulbr\;c.o.nj 5;3") S/MWrJ = FAMl)SF, PHI. caele.) (R/MWN = CLeAR) 

S/C)c'CL"S2 (forco_c+7)COe~\"""C4811·'''PH2) sjcXCL.."Sa = FA FL... PHI 

RICCI (for e."p. underflow test in PHIS') R/CCI ~ F'AFL,P'HI 

Ricca. (" ., un~erJoI/erf\ot.J u.. ,,) ~/Ct:.e = FAM))SF, NFAMUL.H, PHI 

t)s --!-* CS0007 eta ;nver-t A00()7 'f A 'I~ rll~~.) 

sttEN (sta.rt interrurto.b·I\;ty) 

PH2 AO--A~7) AO!l31_ A+S71 (ITlClot,·SSo...) 

"T,L.. CO+OC47)C0831...,..,.C+87/ (tno.o1t;,.so...) 

ExponenL sU",Mi,,'l setul": 

- mut'tf>ll·e:.r: A Ell CS00()7 _ 5 

+" A IS 

5 -M Acoo? 

+ : C.-D 

\ -f-# eso 
'-

(to rernO'Je. 2)( bio..sfl1ll1\ SUI11) 

FML (IF) FM5 (3F) 
) 

\I FAFLMII 

CSX.I/S & FAFL,F'HI 

sirEN = FAMIlSF. NFAMUL, ?'HI 

AXAL32.. .:::. FAFL. PHa 

C)(C.L32. (F,F. set ;" PHI) 

S)C.PR. '" FAFL.PI!2..RN 

sxA = PAFL. PI-I2.. NRN 

AXS/I '" FAFL. F'H2. 

D"'NC ,. FAH.PH2., N(MWIll~ FAFLM) _ : MVJN 

~1-.C./fc .. FAFL.'PHe.(MwN~FAFL..M) _ ,.I<l.'l\wN 

a/eso : FAFL..M. PHi:!... 

-45-

tn.s ....... of mu!t;r\;cY"--r-,) A e.~tenS·lon 
" mult;l'l;co.n.l. _ c. " 

Ul\ ;"~ ... r~J. IT'tu\tirl;e.r 

E!o<.j. ~ AoI07 

La ++ AO) Ao83\) 

u"in~er'teJ.. mu\tir\ic.a.l"l! 
e.~ 1' . ...,0-+ D (only Doo07 ... roc: Si~hit) 

"-12S"-H' csooo7 



PHASE Ir----F-U-N-cT-�-o-N-P-E-R-F-o~--E-D----r-------S-I-G-N-AL-S--I-NV-O-L-VE-D------~~----CO-MM--E-NT-S----~ 
PH2. ( c.or1t;n\J..e.d) 

s ~B ':\ short (rcP\Q.ce c.ont.e ... ts of E ";~I'\ s~ort mu\tr\\~i 0 .... 11 tics 8-31 o.t'e $ ,~,t,~ ... t 4.hJ S09-a\ TbL.. 

PH3 

T'-L.. 

'If 

ShClyt 
) 

TI.RL 

"1 
\on~ 

t"eJvc.e.'1:O A0831 f r-~orJ\ess: of L.Clhe1hc:r S ;:; c.o~",\\ed ~7 SxA of" SX?J;. (a.S r4l'" .... \.0\1«.)). 
Bxs '" I=AF-L.PH2.. ~ (f"AFL.M.tlO'2.) (0.,0+ 84171 s,nc.e. A"r77 \ .. 0) 

, __ FPR .~ -f,~a.\ fl""O~tJGt ;st. be.. n~:r±;ve 

Access of l.s.w. of opero.nds : (6',ts 0031) 

S/LB3!/ I } 

MR~ } 'If I"n~ (mu\t;r\;c.a.-nd..) 
S/DRQ. 

6/c.x/I,f short 
S/LR31/e (multirlier) 

M771 -- 54771 ~ B+771 (Insi~.f G\'ort) 

A + D + c.so_ 50007 --I-'t- Eoo07 

0-++ P 

o ~ C00'31 it- short. 
MB~ 1 ~ COO~\ ',f \cn~ 
0 ......... A4-73 I 

W cQ.se: (A ,,;;t"s;"'r1e.-normo.\i·ud.·) 
54-771 -f-+ AA,Tl1 (r~el'1er..te. ",+771) 

RR"I -+-> Aoo'3l 'f lQn~ (acros'f short) 

S/N~X 'iT rnu\t;r1ier ne~Q.t'H!_ 
s/T8L 

o --H D 

(o.J"Q.f1 ce to P1-\4t, nOl"mo..h~e. IA\') 

S/FPR :,,(s/FPR.):. FARMD.PH2,(MWN(£jRN) 

S/LB31/1:: (FAFL,PH'2.) 

MRQ, 

5/~Q 

s/cY-.j\ 

5/L'K31/e 

= ( 

: ( 
" ( 
:.. ( 

" ( 

),N02,. 

). NO'2. 

), 0"2. 

') 

).1-102. 

S'1,A/3:. FAFL.FH3 l 6'/.."5/1 = FAFL. PH3 

S)(I'</I ::. S)!.PR/I " EX'S ;:: FA;::L .PH3 

P)<. "" FAFL...l"'rl3 

0-++ c... .. 

(fol" RR,,1 ~'" ;n rHa 'f I~e,) 
( 0 -++A .... .. sho"t) 

(Joe:. not. CL.~cci.. BOQ31 01"500"31) 

(unb,'ue,l. e.x.roneiit sum) 

(PISIS uSeJ as ·iterJ.ons itJ..:) 

AXil = FAFL. PH3 (oJ\ "f A will c,le ... r un\e.ss 'Oct "turn$ 'bdoa.) ore o...;t;"c..) 
(W~fIC.) 

A '1..5/+= (FAI=L.Pfl3, N (FA1=U't, ASN)) 

AxRR " ( II ).NOa 

S!N~)(" ( ).RtJ -to r I A I - 5 .", 1"1'1+ 

s/TsL: ( ). FAFLMD 

llX/1 : FAFLI"ID. 1"1-\3 

FML, FMS 

PHASEj~---F-U-N-CT-I-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--I-NV-O-L-VE-D--------~----CO-MM--E-NT-S----~ 

pH 3 (c.oriinu.ed..) 

PIi+ 

i'9L. 

ASN CClSe.: (A ~ "s'mrl-e..-norrr,n\;'!.el) 
C _ D (tnU\tl'F'\,·o:.M'~) 
0-- A (rro"'lt;pL·c:. .... ";,, S) 

ASN. CsN: S!PH(.. 

ASN. CSN ===> MPP) w'hiJ., CaLLseo;,: 

O-f-O'A 

C. -.-.D 

MPP~ I......-+cs J '5;'3"' 0rro;il:.e. 
S/0<5 

BeoN 

S/FW'I 
R/lEI'! 

S/TBL 

DXc/G.. = Fp,FLtoI.PH3. ASN 

AX/I ,~ ~,'~\" ()J)~ no set tams o.r'I2. o.cbvc:. 
BRPHb ~ FAFLM, F'1l3 ' P\stJ. J-lCSN 

MPP=. FA~LM.PH3.p.,SN.CSN 

AX!I ::. Mff 

J)xc/" ~ I"Ipp 

CSx I = MPP. (MWNe£, RN) 

6/c.)(S ::. (S/cxsjl) =. MPP 

BeON = BX8R2..FAMDSf/M.etc..; wh; ... hreLto MPP 

6~Pt1"l ::: Jv\pp 

R/IEN:: I'I\PP 

SiTS L: (S/C.XS/I) = M PP 

te s;m,.\&.nonnJI~ mu1t'r\ic(.,,,1.. 
I'Yer<>n: tor 'i'c.e.rot·ons 

} 

\. .. \ ....... p' I -I- \ \ 
.redlJnda.nL.. In. H'3 ... v~ nc.edc.tl 

if MPP rises In fHS' ol"PI'I7 

(Fo~i\i~e rreJua. 'iJ.e.Me.) 
for D® cs ~ C 'In PH,\ 

f\Jn~lons Je.s';,bJ se~7 
f're.~,tuot;on5 f'ho.se. 

s"tof' .. nte.rruit~.'~I\;tr 
for l>GlCs ~ e .... ll f(6CC7I-l) 

(ente.reJ only if 1he mlilt;l"l;er IS not norm o..I; .. eA.) 
'f A" 0: s/Pll13) S/RT~ ) MRQ/I) R/IEN) {S/RU '" 8.RPHI3:: R/IEN:: S/L.R31/e. = (S/RH::/I») wh;"'~ rJucestc FAFLM.PK+.M731:e } 

$/~f('51/2) sTIOL ',f not (:,hort. RocIcI.) ~RQ./I = (S/RT>!:/I)fAFLMD) SjTICL=(SJRTi!jJ).FPRD (result :a 0) 

IA\-S ] S)Io.A:DD=FAFl..MD,PH+ A+I;fN~~)A',f~x, 
FPR ENR "' ... U5CS ~ ;05;'3 FPRE'NR = F1IFl..Mll, PHJr-, NAstJ "eorlllo.\l~ .5. 0f"~nl:' 

SXI'- -... A ',f A =0 A)('SL+ = FP~.::tJR lA-I s\·;,1t!;, leit one. ho... 
E -I _ E MC.TEI = FPRENR ~<> ... o·c.ouj: ~ponent. 

Uf-count PI518 'f A ~ 0 PcTPG' = Pc.TPb'/1 =- FPRE:r-lR. NA'r1'31~ delete. 2 mult:.r\,. ~tuJ:'~n •• 
C ..... D J NCSN DXC/c:.. F.A.FLMl).?H~.NCSN lforl>-S i" Pl-lc..) 

( "dvo.nc.e t. PH 6 \f A+-O) 

No"-E: nOr"m ... 'icl.;otl of1'he. 1""\ ) I~&tu J of A) o.vo;Jc; 1'Iie. c:.o.se. of -t\;e,. smJ\e.i't. ro~',~ Ie.. "e~atl~e mu\tlf'\;CT' 

(a-\I \\) be;n~ norl'l1a.h~.J.."to bc.:.omc:. \\-1 '/, ih;s wo~\J re.~U:'re. srCq,J c..ontrol \ i>'3ic. to c,·lrC:l.ll'Tlllent P\oIIO. 

FML., FM S 

-4'=>-



PHASE I~---F-U-N-C-T-IO-N-P-E-R-F-ORM--E-D------------S-I-G-N-AL-S--I-NV-o-L-V-ED------~~----CO-M-M-E-NT-S-----, 
PHS" (ent.e.r~ onll if rtlult..~\I~r- 'i\lQ.S 0.." unnorm<l lii!:o:.J.. l1on-~e.ro r>urr.ber-) (1-'; c:.\OGk.s . if s~ort) }-13 c.locks J lor>~) 
-r"L AS'N ~ FPRENR : FPRENR :: FA FLMD .F'H;-. NASN 

A- 5 XII.. _.++ A 

E-I __ E 

up-c.olJnt: PISl6 

SuSt..;n PHS" 

ASN.~ : 

t (0 -4 <!o""f .h.it 
\ 0 - \2. " "Ion~ 

) 

(a.cl"o..nc.e. +0 PH"') 

AsN·. CSN ==> MPP 

s/PH 9 l etc. - see de.su. 1"H"3 

SX-A:. FAFL.PH5" ) A)l.SL+ = FPRENf': 

Mc.TE\ -= FF'Rf:NR 

PcT?S .: Pc..TPS/~ :. FPR.~NF\.NA+7'3\~ 

BRPHS :: FPRENR. PHS' 

M~P = FAr:LM,FH~,AstJ.c.<;N 

(ente.reJ coiy -,T tn(.dt,f11c...a.V1d IS lJ\')r>or",,'a.II'e~J; ca." be Ct'li.<!!,,,J ff.Ortl PH3 .... PHi;) 

J)--..,.S S')(.D :FAFLMl:>.f'H~ 

FFREt-It/\ c:.a.)..I.$eS FPREt-I"" ~ F"FL..MD.FH(..~(PI"\7.AS~)::' FAFLMt>. P~c. 

SXIC:. --A 

E-I ~ E' I 

sjCx.s t 
sj'T8L. 

Co..dl/O-rlce t. F1i7) 

In51'3' ,f D :: 0 

A'l<.SL+ ., FPRENM 

MeTE! '" FFRE'NM. FAfLM 

sJCXS :: FPRENM.NM731r + (SJCXSJI) 

$/TSL: (S/C.XS/I) --'--("fAFLtliD.fli<:. 

I 
~ normJi:ce, et.. 

(S<l.IVJe.. Cl.S I"H+) 

Cis it'll) (+or- \'10.) 

"~ormo."'~e..!::l ore-ro.nJ.· 
mult;FI',c.a..nJ·;' 1("..,..., A 

down - count e"-ponent 

(forA->s-c._D in PH7) 

PH7 (entereJfl..o,...., FH'" OYlly) (1-(.. c:..Iocb. 'ifShOr=t,I-I+clocks ff \ol'l~j mct..X"",.,(.lrn a.rrl,~s on~-Ia "o.Ill
l
s"mult·r lic4.nJ) 

TbL 'f A: 0: sjPHI3 ~. so..rne. a.s in PH+ 
/"" --- ) 

(S/RTr../I) re.duces"to FAFLMD. F'H7. A4731:. r-eSI))t:o 

Tel..~ 
(f,~st clock. only) 

FML, FMS 4-of9 

PHASE I~---F-U-N-CT-I-O-N-P-E-R-FO-RM--E-D------------S-I-G-NA-L-S--IN-V-O-L-VE-D------~~~--CO-M-M-E-NT-S----~ 
PH7 ( c.o~;n u..e.d..) 

'If A#O: 

ASN =? FFRE:NN\ : 

A-t S)C.I(.-++A 

E-I-+-*E 

s /c.xs 

svs"ta., .... PH7 

ASN ~ MPP 

} In's;~ If A ~o 

} onlyJA,/o 

S/PH'l I etc.. - see. .lese-I'". PH 3 

fPREI,lt~= FArLMD.PH7.lo.\(PH7, ASN)= I'AfLMJl, PIn. NAS\J 

S).":. FAFI...M't>. PH?) AJ\.SL+::. FPRENtv\ 

MeTE I::. Fp~E'NM, FAf'LM 

sJex5 = FP~ENM. NA'r731 i!: 

6RPH7: Ff'REt-JtJ\. NA+731a 

MPP = FAFlM. FAFLMD. PH7. PoSN 
'----r---' 

t..(svrr\U5 J meck cOM/en'lenc.e.) 

PI¥! (eht:ereJ frOI'rl FH ~) PHS', 01" Pi17 12.5 -tul'l ~I;'/'I of M PP ) 

TaL 

BeeN 

O-f+D 

5/MIT 

S)TIL 

C~.D f(6c.eSN) 

(described s~r~..±.e.\y) 
(rd..tc.d +n 6c.e-N IO'Ji~) 
(MlT is a.. fo.st PHIO.FAM])SF/M) 

(for s,'n,le. level t;l'rl;n~) 

! sxPR. :. FAM'DS'fjM. Prl9) c.xs WQS set 'by ,ll\I"P, 

l cs~s are. on W (MWN $ RN) 

(descra,e.J ser~a1:..J/) 
5c..ot.J :: 6xBRa.FAMJ:)SF//o'Ifetc.,.-Ih~C.\' .. edLtces to 
'J:)X/l = (FAMf)SF/,II\. PH"!) 

S/MIT :. ( .. ) Crerea!.:r) 
S/T,L: ( .' ). NKSC..N«sjFLMC/I).PIS) 

(tor A-+s~c-r+D ..,hen MPP) 

(mote:.\, l't'\ul'bF\I~d S\·~""t, 
mu\t;f\\~r for \ rr-oluc.t 1 ) 

(susto.ine~ in I"HIO uni,1 M~ie:x.) 
~,;'hibi~ ..... hen sl;"~\e c\oJc;n'l 
Lor when onl.t two PHIO c.\oc.ks 

'f 51~n'rr;~c.e. 'In"'tie or;~;na~ h'lU\t'f\I~(, .e,.x;itc.l on\y 'In '1t!e lea.it s,~n'lf\'C<L it hex. (I.e.. on\7 t'NO 
clocks of PHlotobc. u..se..l) S/FLI>I\C. -:. PH9. 1"18. (SJFLMC.JI)) yJhe.r~ 

S/FLMC 

Co/FI..Mc,lI) -= FAFLM. PI,"(P\~ +e-a) 

-47-



PHASE I~---F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D------------S-I-G-N-AL-S--I-NV-o-L-V-ED------~~----CO-MM--E-NT-S----~ 
= "MIT" (m .. dtl'rl, 'rt:e.t-lil:!ons ) (Ia do [c.ksi'f short, a.s c.)ocl:s 'If (01)'3j subtra.j 2. )( numbe.\'"' of PH;) c.\o~) PHIO 

TIL ~ (TIL e><:cepL w'n.e.n only 2 clocks ore \"'e~uire. a.j t;m;f\~ w;\\ beT'-L illiftat CASe.) 

No'T'E': Re.q'lst.er- orqa..nl~'on b'it c.ont-e\ ~nJ olher sud, jita:l\-; o..rc. je,sc.;lbe.d se~..tJ" 
oJ ,,) ) .) I I 

(urJe ... "M IT tl!nc.tlons "). 01'1 '7' jenerCl.1 cc;:;t..c\ FUnctIons ore. h;t.J 'pJow. 

FLfIIC. IS 'n;J~ dur;h~ 1he.. ndt to Ia.~c.loc.k 
~ITEX """ \ a..sl: c\ock 

,I l eVen numbereJ.. 

doc.\~s. e.l'c.\ud,'r.a l<>.St. , J 

uF-c.oun"t PI6'I8 -..Ihen MPI9 ,. \ 

BeetJ 

susta.; ... PHlo unt;\ 1.~.s1: clock 
R/TIL (nitcl±.e el1d of TIL (2 ",\oeKs 'In cJv.)) 

R/Ml T (l"eped!.:r)"\J 
S/T.8L on Io.st dock (MITEx) 

(o.Jvance +0 PHil) 

PHil U'Iss'lm'I \n:tI~!'I ph4.se.) 

TeL A+CS+K3\-;S..,...,.A 

B +- CS32.,c'S'33)13C.1-r+8 

CD C.On't:o"1l5 ~ero) 

C....,....D t(.SC.ON) 

I -t+ C53\ 'f \'s c.omrle.ment ~ ']) 

t;lRQ,/1 

S/T8L 

(a.JoJa.ncc:. t PH 12. ) 

i-ML., FM5 

sJ FLMC.: MPI4. (S/FlMc..jl) ...... see. rh4.sc:. '1 
S/MITEX .. FLMC 

S/MPI9 = Bc~r-l. (S/MPlo,,/I)) -..Ih;c..h reJuc~c;, 
~ MIT. N FLMC,NM1TEx, NMPt" 

reset:. cJwo..ys h;~~ 

} 5-I';t ';b;t;o", clr 

... JIV-c.e.sTo ~1T. t.lFLMC. 

Pc.TP:;- '" r-\P14 

Bc.o-N" BXBRZ,.FAtJt1l5F/M.NFL/W\C.e.tc.) t.Jh;~ 
13R"HIO .. MIT. NMITEl(. .NCL~AR 

RjTIL :: tJ\PI9, (S/FLMC.) I) + i'JMIT 

SiMIT = MiT. NMITEX. \o..ICI..E'flR. 

s/T8L~ MITEX,fAFLM 

SXADD:: FA t;ltlSF'/M , PHil) AXS:FAMDSF/M,FHII 

B)(.B :: FAMDSF/M. FHII 

"\escrlb~ $<:fo..ra±e.~ 
csxl!a ;. PHil (S/DC.WCM) - (Bee...! l-O~Ic:.) 

MRQ,/t = FAFLM, PHil 

.s/TSL ::. FAFLI"ID. "I'HI 

KS/ IS CIld c.orry ~r-om e 
(o..~",et$ 60001 only) 

PHASE I~---F-U-N-C-TI-~--P-E-R-F-ORM--E-D------------S-I-G-N-AL-S--I-NV-O-L-V-ED------~~----CO-MM--E-NT-S----~ 

TeL A-\- D + cs 31 - 5 -++ A 

o -++D 

sjNG;X 

5/~o03/\ 'Ir short. R oJ.l. (c.Clu,ses "K71") 

S/L.R.31/a 

s/TIOL 'If l'\ot (short, Ro~.L) 

S)(A!lD .. FAFlM,PHta.) Axs ... FAFLM.f'HI':' 

DX/I • r= .... FL, P-HI~ 

,",/N",')(. .. FAFL.., 1>H 12-

c.o"'F\et:s I f'l"Oduc.t I 

(S/GrOoo3/1) • FAFL, PH 12, NFPRI» 
} 

ut ur for ne~a.b"'n ....,J. 
resc.t ~1 CLI:"'~ short'trunG""t'cn 

S/LR31/a. = FAFL.. PH 12- f;.r 6 ...... Rw.,. I . f lonj or Re'"n 

S/T'lOL = FPRD, PHI2. 

PtlI3 (1-2.. c.loc.ks) bClh 'T'-L 'f (shon:..RoJj I oiher .... '\S.~ bo11; TIOL),(N~TE: rrodllct ;5 "'11 ...l:.s lute.. I/o.\u.e :a~(.~n ~\ ) 0".0) 
T'-L 

TieL 

CASE I : (f .... FL., l'"HI3, NFPRR.): "FlESUL.T 

A_S 

susto.il'l PH 1:1 

\I TIOL J not (s~ort, Rodd) 
" LRSI)c. 

" NGrl!. 

B xa -- e (insi']) 

A+7 ~ (FAFl..,PHI3. A+7). (I.e.. 
5 x. YI(,. --,.. A (\o3i~) 
E+\~E 

A+7S'I-r.~ ~ FPpN (I.e:. 

5 XIG.....,.. A 

8000'3 -HAa831 

E-I-E. 

I - 8c.31 (\'ns;~) 

NoT R.e.A'D'I FoR SToRAGttO i rC\UlrC$ s\-;ift, left 0 ri~ht (\ c.loc.k 'f r-ec\j) 
SXA = (FAFL,PI-\I'3. N\=PRR) 

BPHI'3= ( .. ) 

S/TIOL=- ( \N(FPPN .... 5'2:)~Z).F PRD 

S/LR31!a..= ( II ) L 'n;~" e~c. rt ;n cer1A;n FAFLAS c.a..ses 

S/W!s;x::, ( " ) 

B)(BI..I = ( ,,) (for FAFLAS) 

Irrodllct\=\ )e,." -/'II.X.-1i" resu\ts ,'n-Ix-/ )hc,IIcerrJ,::.+I) 
A)(SR4- = (FAFL.,f'HI'3.Alt-7) (ved~s+o l'1+AS'I) I.e. III.) 
PeTe: I = ( \I ) ur - '::'olln1: -e..l< ""."ont 

! rr-eJuct I • 2~" !: n <-k;- ) 
AXSL+ = fPpN 

bIt roth frav'lded' b7 A)l.S L.+. FAFU'I. PHI3 

Mc.TE' .. Ff»PN 

s/6c.:a 1 • FPP\ll 

-4B-

~own - Gount e.trorl .. nt 
(fot' FAFLAS) 



PHASE /r----F-U-N-cT-�-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S-----, 

CASE 2: A+7,(~ +RT%.)~ FPRR.: "RESULT READy"FOR 5ToRAGft: (I.e. ifroJuC±l =: ?'Ib£:' 

fA+K-S 'f rroJtJc."th9a:t;",e.. SXADD=FPRR.N(RT~+FEUF.NFi!'),;::PR 
A -----+ S ,. "f'os.'it.;"e SXA = . N ( ). NFPR 

lo - 5 "r"SLJlt'i!ero or e)(F.LJn~erfIQ'" w'i\hThe. 'tra.f f\~ (F~) oit (I.e.) neither' £ o.b""e.) 
5M3! __ RvJ. I J not (Short. RodJ) Rw ,. FPRR. FPRJ). N FTRAF' 

{

5+e71 ........ Ao831 AXAR32. = FPRR.. t-J (FAFL:D .&.=.) 

E+("4 ~AOI07 AxE: FPRR (Ei~AI) E0207.-.A.0207) 

(O-H AO) 

115 -+-* C.50007 ',f re.surt ..,e~J:;"e 

S!DR~ 

S/TSL 

S/PHIS" 

CS'f.I/'5 = FPRR. FPR 

sjDRq "" FPRR 

sjT81.- ~ " 

BRf'H IS ~ " 

h .( I ) cr = 0) 
K = K3\ clue. ~ N~X; a.lso.,·,f 

(short.R"JdJ) "K11" I'''' 

on for ft'''f'CI'' trunca."t·on.,:; 
;"h;'b;1: If tr"f I (r~f PHI2.) 

m.S. rnd;;t,~sa.. b.,ts 

un;nvertel. e~fo"er,t r1u.li ~'Q.l> 

(s"~n :",sert.e.J ne.x-t F,o..se) 

a.nj a:.<poh",nt ;"'''E':rs;on) 

Tr'f 'f resort not i!e.ro a..nd (-e.)(.!. overflow + e.llf'"' I.Ihderflow witt tro.F .r\,,~ (F1!) on : 

S/TRAP 

"S/TR2.9 (fortr-<t./, o..JJre.ss "810.) 

FTRAP =- FEQ F ..,.. FE uF. F;! 

FEO F ,. FAFL. NRTi!:, NEo. EI 

FEUF =" 1\.1:0, NEt 

S/TRAP ;. (FPRR. FT'RAP) 

s~E9;. ( " ) 

O'Jerfjow: unbia.sJ e.XF' '>" 3 

vnde.rf!ow: H • < -G,4-

PHASE /~---F-U-N-CT-I-O-N-P-E-R-F-O~--E-D----r-------S-I-G-NA-L-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S----~ 

PillS' ENDE 

TaL '" I@ CS __ S 'If re.solt ",,,,t cero 

S --T'P RW ',f NTRAF 

for {S --,.- A 
c.c. '3, c. c+ \ -r.> A3\ 'If res ~ It not of:.UO (rncr~e) 
Contr. S/TEST .... 

! -.'+CCI 'f unJerflow .} a.nd 
t -r+ CC.2" .. 0" o'ier1lo.... result:;o 

ENbE = FAMbSF. PHI5 

sx PR = FAFL. PrllS'; N eRn T FE:UF. N Fi!) 

Rw:: FAMDSI=. PHI~) RWl>IS :. TRF\ P. NtN'TRAPF 

A'AS = FAFL.PHI" 

A'3tX\ = FAFL, PH Is;", N (RTc + FEUF. NFl:) 

str~sTA': FAM!lSF. NFASI-IFx. r'HIS' 

sleet = FAFL, PI-II~, FEUF 

Sl Cc.2. = FA FL. PH I~. (FELJF + FEoF) 

-49-

CSQoo7 o.rc:. on of re.sultne~. 
Cn'hlblt.e.J 1.,; TRAF') 

(nujJ for s;<jn b·,t) 

(n",eJeJ f",r c.£rJa,.;,.., FA!"LAS ~es) 



1 J ! R:=;;~A) f'/',8_-C.) (.stole. S;3r":S) I NoTES: PH9 (A": I) ~ p.,"--. 5 "X'/It...-A") E+l.r;E I 

I 
---r- ---

(0-\\ (P,":O) ~ s/RT:r:. --± II = Aco::>l 

A_.r.,'. s!FPR ';f I /I' = ,,+77\ 
Cl1S"5 

(IA'/I<IC"I),(A"~O) 09 A"-tS\,C.,.A" I (i A,e) -.'4 A) ! Mo\d r-'-----. I 
I I c. ........ c', -OCe) ...... };,:::.s"', ..J../_ or -./.~ : 

","= /1"173\ CS31) (lA"j '?Jc"! ,(A"tl) ~ A'~ S')(2 -I"A" 

~ I.. 1 ! 
I (t fl..~) = 

I 
(fAe; - (iCe) -.5 +" E 

'I u"invHtec!. 
i ~ ) O--lJ I bio..sed.. 

i 
RR vi -,'-';A) 1<\8,,\ ~c. I !'."'?one.nt PHIO I A"_5"XYrb~AB" J E+ I ~ E) nolJ C.S3\ I 

1 0-8 t 
I 

ASN, cst{ ~ IA"\ ~ S"oH A" ! fJD1TEX~ ~ 
: 

-\ e"l -H j)'~ CS~\ PHil DIT { (A'=O),CSN '*' SIR:",: (l.te.r;) (6"S1!;c\oE.k) DITEX::;} l 
(ASN +(A' 0)). "C5"." I A i- 5'~ ":<'''';-i hl 

I NASN,(A'j=O)=9 )A"\ ~S)(\"""A" l 
, E-/..,.....E) c'~D" if Ncs~1 r-) I I pHIE B"_s"x2 ~ AN) ('buo, 2S")~A31) D-++])" I 

I t 
r < : 

i 

r 
NASN ='} A"~ 5'~ Ie. -f) All) E-\ -+'> E ' PHI3 AII--, 5" if t-lFFR, N (RTe + FEll F, N Fa) 

PHI 

PH3 

PH4 

PH5 

ASN, cs~~ - \C"\-HD~CS31) C~B" -A"--.s"·f FPR. N( " ) 
t 

A5N.I\\(.5\'.\* AI/-tS"~B" 
~ E+ b+_ Ao\O'7 ) s'_ AO~:I1 ) 

y ,'s .p, CSOOO? 'f Ff'R) S -H R'tJ" l'f toIFTRAP 
) 

[ I 

! 
I 

I 1/ 'I /I E+I __ E I A (f) cs ~ s 'f N ('RTc .,. F~uF. NF:Z) D_SXIc:.~A ) PHIS"' 

~ s-t'" RW",f NTRAP 

! 
(A";t-O), t'J~5~~ ~ A,LSI/X'b~A'" E +1 1" E:-~ I 

I PH1 
(A"=-O);? s!Ccc..(Yo» s/RT~ L 

I -I " u " , __ A_~_N ___ ~ __ A_~ ___ S_~ ___ C ____________ ~I~ 

FLMilNq D\\}\DE' LONCEr (FllL) 
PHS o flB"/I----------~) 

PHASE /~---F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-M-M-E-NT-S-----, 
T~RL. 

PRE a, N LA: RR -H A (,'r.5','3) A)(.RR = FA,MD5F, PRE2., NIP. 

PHI 

i4RL 

PH2. 

T'-L 

BxS;: FAMDsF, PH') sy.,p., :: FAFL,f'r\\ (for \0"'3 FArlt-\) 

RR ~ A (hi. S,w, of t'IUma ... t.,r) 
RRO ~ RN (s;\ore s;':ln ",Sf nUrI"ler ,) 

AY-RR::: RNX RRO/c, PHI } 
RI-I)(RRO/a.:. FAFL 

s/RN :: RNJ<.RR.O,RRO) RNlC.RRO:RN)(.RRoja,fHI 

MS __ C (1"<1.:, . ..." of Jeno"<linntor) 

MBa ~ COCII.. ~ MWN (st.<.re denon'1. 5;'3") 

SJCXCl':>2 (for co ... cH) C.OB31_c+e71 in PHe.) 

(R/RN = Cl£AR) 

(b1 rreF,,-roI.;o n c::o.tn:o\) 
S/M'WN :: FAM'DSF,PI1I.COCI(.) (R!MwtJ = C.LEAR; 

G/C~C.L32- = FAFL.,PH\ 

RjCCI (for -e",p. underflow -test ;r. PHIS") RICCI = FAFL,'f'HI 

RJcc.2. (for" unjcrjo~erf\"",,,,, ") or ".D I'~ide b1 a.ero ~t in PIn) 

Rjc.ca:: FA~1) SF, NFAMULl-I, Pit' 

\ 's ~ csooo7 (tc> ;nliert. AOO07'R f\ '\$ \'\c.~) C.SXI/~. FAFL. fH\ 

s/IEN (skit. ir.te.rru!"kb',\;tt) 5/rEN:: FAMbSF.NFAtIIUL.,PHI 

1'.0 ~ A+7 I Aoe:.1 -+-f A4871 

co..,.... c~7, coB'31 -H c4-871 

E"><f'one.ii"t J~1f~rencin1 set:-uf' ( t1umer. e.'1<F 

- \'\umC:r": AIDcsooo7 __ S 

+ " .' A---_. 5 

S --> 1'10007 

- d-el'lom: 
C __ D 

" c ...... D + 
I -+If cs7 (for c's C'O ..... f'\elT1c:."t) 

s--B (\~S'lj) 

II FAFLD" 

A)c'I'IL3E = FAFL,PH2... 

C.XCL32. (F,F. set In PHa) 

m"nu~ Jcnol"ll, e",~,): 

5x.FR = (FAFL, PHa). RN 

SXA = ( Ii ), NRI'I 

F\~S/\ = ( ) 

'OX-c./" =( " ) ,(f.\WtJ$FAFlM')-MWN 

D XNc. : ( " ), N ( " ) - NMwt{ 

c.s7xl :: ( 

B)(S ., ( 
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).NFAFL.~ 

;'N(r=AFL/>,\, Nea) 

m,.,IH, of nUlTlcr: _ A e ... :t:'lIsion 

" " Jef>o<1\,~ C .. 

unlnl/erted.. numo,..;t;'r 

U? -++ 1'10107 

(0 ~AO)A08'3t) 
;l"lllel"tJ Je.r>O\'"l1 ;"tJ:cr 

r ~f'+I' D) (Ol\\Y Ilooo7 a.re, ~'\'3h£') 
"t"~ C50007 

(tor fAfl.AS C1...,J FAFt.M) 



PHASE I~---F-U-N-CT-I-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--IN-V-o-L-VE-D------~~----CO-M-M-E-NT-S----~ 

Pli3 

TGoL 
;f 

she>rt 
'i('RL 

l 
lon3 

l"H4-

TaL 

(eont.;l"111ed.) 

Ac.c.e'S<; of I. s. w. if of'ero.nd.s (bITs 00'31) 

S/!...B31/1 } 

MR~ } '1<= \01'1 \ + 1\ ~ (<:Ie.t1orn;"o.lor) 
S/DRC( 

S/c.X/1 'If ~\'ott 
S/LR'3l/a (nurneraLr) 

en~\e. T'RL 'J \on9 

S/FPR X fino..\ ttIJ.ot'ent isTo be. T'le:la.t;"e 

A+771 ~ 5+771 -+-> 6+771 (l'ns'I~) 
A + D +C.S7 _ 50007 __ Ecoc7 
1'~ 

nume".~lCf' - de.nom. e)C.F 

0'"1"+ P (dear'iteroih'c,ns ctr.) 

{

o ~ A4771 

A~771 ~ 54771-+-) +771 (r~e.ner~) 
RRv\ __ AooSI Rlon9 (c..leo.rs·iT' ,short) 

I ~ N~)(. 'R RN (-tOI" \A\-..S ;1'1 PH4) 

J 0 -++ cOO~1 'f short 
l M611 1 --') coo 31 ',T 101'\ ~ 
0_.0 

S(TsL. 

S/lB31/1 :: (FAFL.!'He) 

MRG( : ( ,. ) ./lJ02. 

sJORC( = ( ., ) .1-1&2-

sjcx./J :: ( 1\ ) • OC 

s/~R31/2 = ( " ) 
T~ R L... = ( " ) • N 0'2-

SJFPR = (s/FPR.):. FAFLMb.PH2.(MWtH:i}R.N) 

SXA/S ~ 8)($/1 = FAFI.... PHS 

SxK/1 = Sx'PR/1 .. Exs .. FAFL.F'H3 

p)( '" (FA FL . PH 3 ) 

Ay../I = ( \I ) 

AXS/4 : (F-AFL.?1~3.N(FAfLM.P'SN)) ) SXA/3 = 
i\'JC.RR ... ( " ). !'lea. 

S/N~X ~ ( .. ).R).,) 

~ '~PHe 
DX/I = FAFLMl>. PH3 

S/TSI... .. (FAFL. PH'S. !oJ (FAn.M. ASlJ)).FAFLJoI\]) 

(porrose : proc:.ess nume.raTc.r - c..on'lert. +0 ""hso}ote vQ..\I.Ie. ) ~ero c.hec..k) Fre!'lonna..\'~e 'IT 
CAsE 1 : (ASN+(A41EI=0)).CSN : (oI~hOm. of unknown rnll..'jI"iM:.llde..) 

S/PH'- BRPH(. = (FAFLD.FH4- ) .NCSN. (ASN +A4731=) 

c ~ D Dxcjt. = (FAFLMD. PH+) .NcsN 

\A\-+S SXAbJ) = ( " ) 
S-A (;nsi5-1'C1"\C\.ee~ 'In PH') 

5 __ :s (so..-Je for PHS) 

AxS 

6)(S 

: (FAFL]). PH+) • ASN 

= ( " ) . NCSN 

FDL j FDS 

c:o.u.se.s MS"l _ C. In PH 3 

" a..,..., Co" " 

(foI"RR"\~A;" PH3'if \on'3) 
( 0 _ A "" sho rt) 

o...l3c>rithm :3<!.no:ra:tl!.s 1'\ uotient! 

(fol" 101'15 FAFI..M) 

unbill..Sd e..:r. j\~e.re.nce. 

FAfL.1'"\oI3 

\'s.-.J. if nume:raIcl" 

} \.S.oN. of de.norn·l"oLr 

(fat" \A\-+S ;n PH+) 

hec.essGU'l) el(GIft\ine de-110m,) 

set-ui for ifero .J,eJ:.tn~ 
? o.n~ f'renOl"rna.lI~;nj JehOI1l. 

c. of '1 

PHASE~ I--------------------~------------------------~---------------, I FUNCTION PERFO~ED SIGNALS INVOLVED COMMENTS 
PH"'r (c..on1::inueJ) 
i8L CAsE a: (A4-73 1 = 0). csN ~ (S/RT=./I) ) IoIhic.h rduu::. to FAR!>. PH't-.fl+73\ i! .cstJ. 

S/PHI3 (l1extt .. en-A Fha.sC.) BRPHIS :. (sjRT:/' ') 
S/RT: (resu It '" 0 i.,d ic.otor) 5/RTi:: = ( " ) 
MRQjl (~o for next ;"st-"ct'on) MR.~/I: ( to ) • F'AFLMI> 

RjIEN ct~m:no.t~ 1t1-!.errtJFb'll;ty) R/IEN = ( ., ) 
sjL.R3lJa (-tor S "f+ RWv I . '1" \oh3 ca.se) S/I..R.31ja. = ( ., ) 

s/TIOL. 'f \Oh~ Ii,/TIOL : ( " ). FPRD 

CASE. .3: (A47.31 =/=0) 
AstJ: ~ FPRENR F'PRENR =: FAFI...Mb.PH+. NAStJ 

(nume.r';±or not simp\e-nol"/'I"ta.\ ; .. .J. (,;"'c.Iu.ie'S .. 0)) (I.e. 06 n <. ~It. )-;.t,,,~n <. 0) 
JA!_SXI,,- __ A Axsl...+.: FPR.ENR 

E' -I -H E (oJ.]. e.xf) MeTEI = R 

up-count FIS\S 'If Mo (;"si'j:) PcTP5' : PCTP~/3 '" FPRENR.NA4-731't 

CcJ"o.nc.e to PHS") 

C. +'t.D 'f Csj:f D'f..c.(e:. '" FAFI..MJ), PH4-. N CSt-.! 

Ast-!: (numeraTor IS S·I!"E\e.-nonno...\i~eJ..)(l.e. ~r.~n'("l I -1~n<.-i'IG.) 
lA\- S _A Ax.s ::. FAFU. 'PH+. ASN 

csl'l: 

(see. C."SE /) 

CSt-!: => tlPP 

DPP O~E 

DPP ... FAFL.'D.PH4.ASN. cstJ 

= DPP. MWN 

.. DPP. NMWt-J 

... OPP {
~:~)'~;;S~I f~ 

SJ Prl9 

S/T8L 

ALL CASES: \.AJ-+ S 

DXC/, 
DX-NC/I 

aXil 
BRPH"I 

sITs\... 

;:. DPP 

:: DPP 

5XAD"D = FAFLIltJ). PH4-

FDL) FDS 

-51-

(R/RT~ :. C.LEFI~) 

(Q.--f#F'j~tc..) 

( .... o.s set in ?Hl) 

(not I'icedeJ \7 :short) 

(nee~ eJ bcc..a.u.se S ++ Rwv \) 

Inum.:.r.\ x. \(. ___ A 

(;I1Si'jh·ita.n-t'.r A=o) 

(for FAFLM) 

(for PI-\c.) 

\ nurne.r.\ +t A 

r -IDenom \" ++ D)cS 

CIe..:..t'SforF'H9 101\ 
) ) 



PHASE J~---F-U-N-CT-I-O-N-P-E-R-FO-~--ED----'--------S-IG-N-A-LS--I-NV-o-L-V-ED-------,-----c-o-MM-E-N~T~S----' 
PHS (e.;te.re,l from PH+'f (ASN .)(A; 0) ( 1 - :; c:.\oc.\:$ 'if short 1 1- 13 c:.lt)c.~$ .. r ICln~) 

FPRENR .. FAFLN>.D, PHS'. NASN i,L. CAsE I: A:'Sj:j ~ FPR'ENR 

A-Sxl", ........ A AXSL+" (FPft'Et-JR) 

E. -I __ E (adj. exp.) ""c.TE' I ,,( .\ ) 
susta.;l") ?H ~ BRPHS' = ( ). PHS"' 

ur-eouht PrSIS (ins',,:),) PC.'P!) = PC.i-PS/3 ::: FPR.:oNR, NA4-7SI-a 

CAsE a: ASN (YIIo~A<'I) 

CSN 

(OJvo.nce to PH"') 

csN =9 DPP DPP" FAFLD. PH S. AsIJ. Ce.1J 

5 PH9) etc.. (descr, in f'H+ -cAsE '3) 

aoTIo! CASES: 

A-S 5XA ::: FflFI..... FH5' 

5 -&>.B "It ~ BXs 'Z FA FLD. PHS. NCSN 

cont·nu.e l"l"tnormQ.\i'ain~' R'~!,er=J 

(A c:.oTit...ins Q. I'\On~CfO rs. no) 

(SIl'le. normCl.\i1:e~ IllUmer. \ 

for return -to 1\ in PHS) 

(entered. onl1 \f CS"N - from PH+ or PHS. :D <:orita.ins "lhc.. Je.nOT'Y'·,n<t.t.c.r where 

D- 5 SXD = (FAFLI"1D.PH"') 

o ~ d. <. ~I" or - 1'1l. ~ d. <.0) 
(c. ...... ,1) In PH'\-) 

FPR.ENM c:..aJ4~es: 

5KII.. -++A 

E + 1 -+-> E 1· . 'f 
Insl3 I D::: 0 

s/cxs J 
S/T8L. 

FPRE/J~" ( ).N(PH7.ASN) =FAFLMD.PK' 

A)(SL4- " (FPRE~HA,) 

PeTE I = ( .. ). FAFL1l 

sjcxs ;: ( " ). NA+73:~(S/CXS/I) 

'OjTSL. " (s/c'!.sjr)..--z....-.-:,::, Ffi fLtI\I>.1"HC-

prenorma.\"tC "/.( oferc).~A.. 

denam. x I("~A 

o.Jju",t exF" 

(forA-S-c."""b;" PH7) 

FDL, FDS 

PHASE I~---F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D----~------S-I-G-N-AL-S--I-NV-O-L-V-ED--------~----CO-M-M-E-NT-S-----, 
PH7 (enterl!J from I"'H'- onl7) (r-Co cloc:\o;s If:Short) 1-14 c.\oclr.S if \on~; h\Q.l'in1u .... o..rr\''es only Ta"o.\\ 1':5 ' J .. Ienom., Which b&.c.o""e'~ '.:.,,,) 

'(.L.. CAsE I : (A:::O) (lll\l'DE 6'/ aE~O') 
/' I --cc.2.. (n -;'0 o~erflovJ) 5jcca .: FAFLll.PH7.A+73': (ec.'s w;\) '" 0100) 
TeL 
~ S/PHI~) 19T-e) etc.., (dc:scr, In PI-I+ - C ,lisE. a) (S/'RT=/I) rcJuc.es te FAf'LtJlD. FH7. A~731e (set t'le;l't 10 \a.SL VOho.se) 

~eL 
of} CAS E 2.: (A i' 0) 

FHS 

'T'-L 

Tal... 

ASN: 

60/1-\ cASES: A - s-++c 

le"~re.J from ?l"I7 only,) 
13-5-+,,1'. 

DPP ~ 6/PH9) etc.. (.,lesr, '10 PH4-, CASe: '3) 

~'PRI;NM 

AXSL+ 

FCTEI 

S/c.'!.S 

e~f\o\7 

.) • '.\-' I 
• FAFLt'lD.f'I-I7,l.llPf.!7.ASN .FAFLl'-Il1.PH7,NASN) COhUnuc: rn:.norm. denorn. 

= (FfR'ENtv\) ) S)oC.A. FAFL..MD.PH7 

= ( .. ),FAFLD (I -5 c.\ockW· ~hort 
;: ( ). t-JA47.31 ~ \ - 1"3 c::.\"c.ks If IOI'I~) 
~ ( ). iJA"l-731:;!' 

sx.e = A)(S " F,4FLD. PH8 

DPP r .. di.l'~$"to FAFLD. FHa 

I-etr~e\l& norrtl~\;ltc.l. \n ... m~I",\ 
(.ttSI'l i~ hi~h) 

or NoTE: A G.O~n.s \nuMer.\) w~i'h 1$ %,,~ n ~ I or n =0 (;~ib'J c.cnJit·ol'\ ;n'1hi;, rhQ.,e) 
T'L .D c:ont"a.i n$ -)Jcnorn.\ ) where IJe nom\ isX,,~ J ~ I 

he"c;.e) lA\-:- In\ Cou\~ FoJUC.e. "-\ 'bu.o'L~ntlin'1'ric:. r"Q.n';lc:.. 1',(. ~'b~ ", 
\-f "1-0) PH9 o.nJ..IO s~Q,\e.1he.l"lu, erca."'Gr"1:o o.uure. Q. ,u..ot\~nt in11ie.. l"o.l'I~e.. /'1'" ~ I,J<.1 (I.e. no'l""'CL);"'e.d.) 
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PHASE /r----F-U-N-c-T�-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--I-NV-O-L-VE-D--------~----CO-M-M-E~NT~S----~ 
PH,,! (cootil"ll.led) 

CASS I: A47 (me.a..ns A = +1 J he.nc:.e. 1 ~ I\I~ I') (posslhle ctlly'f 01";5' I1umer=-1 or-Ii, TeL. t:t"Il;nj 

A -+ Sx 1'1(., ~A (r~oc.es + 1,,,) 
E + 1 -f+ E" (a..dj. e)(f"') 

AXSR4- '" (FAFLD,FH"1,A47) ~ssur~~ lit. ~'b("l 

Pc.TE1:. ( .. ) 

sus"i:a.:tn FH9 8RPH"\ " ( ..) (Tal not liust:lnec:l) 

( Cl.c:lva.nc.~ to CASE 2.) 

CA'SE 2: M7 (mu.ns /',"~A<.I orA=o,h..:.nce. 11c.~1'i1<'1t;.) 
(Tlt'lIN q : T8 L 'f not er.tuej froM') CAsE.:.. -r"L w'nen eVi-Ler.::.J from cASE c. . T' L 'IS s\R~,'el1t 

K4<, ~s kt. el\cvjh to :late. fun.±ion s) a..S "\he:. 0"\1 bit~ 10 J.,a.n~e.. on1h~ a.~jU')o.re A+7S"1.) 

Since. 

A - 5)(.2. -+4 A (5co.leforatl'i'ci!r.rtI~I)) 
l (n~d}(nj,); (I ~lbl<'IG,) 

Co..dlla.nc::e tQ PHIO) 

'J (n<.J).(ht-:O): (YIGo~I,I<'I) 

S!PHI\} +t'';- i' 
SlAl" 'L.c:r~ '''I'! s 

s/TeL 

8RPrtii = (FAFLD,PH4.NK+(..~A473\i!) 
s/TSL = ( " ) 

A+7 \mr\;J. by K4{, SI"ce.D+7=-, 

(1.1 K+,- ; .. 4- I elle.\s cU. 
if (n:o 0) : ( '1'= 0 ) 

S/PHI:9; s/RT'i!:') et.., (desc:.r·\be.,), \n PH+) CASE' a.) ) 

in T"l..eo..se; (.,. \el/e\~ 'rrT8L) 
(s/RT;:'/I) T'e1uces to f'AFLD. PH9. A+73\ .. 

ALL CASt:: 5 :. 

A_S 

hold C.S'31 (for 2- 1 fc.er.J;ol'l) 

PHIO (erit~.reJ. onl/'if I'\~d. \1'1 PH9jCASE2,) 

,CoL A- Sx1'II'.._A 

52830 ~ 60002 

E+I ~ E' (o...IJ', e)(p,) 

S,l(, A ,,( FA FL:D, PH "I ) 

R/ CS31 = N ( " ) 

(I~ \<'1"-) 
AXSR4-:; (FAFLD. PI-HO) J Sx~c FAJI/IDSF, F'HIO 

~c±e.J by ( " ) 
Fc.TEI ::. ( " ) 

o.ssures ~I.;~ '\ <'1 

8 "'0) 53\ = 0 

PHASE~ I--------------------~--------------------------~---------------, I FUNCT I ON PERFO~ED SIGNALS I NVOLVED COMMENTS 
PHIO (c.ont.inl.le.J..) 

T~L nolj CS31 (tel"' a-I kcit'elr> ') R/CS31 .: N(FAFLD.PIHO) 

PHil "DIT" .J);"icie. 'i'ter-o.t;or,s (~3 cloc:.b·if s ~ort) ~S 'if 101"1,5 ~ (2- 1 ·itJ:,.ra.tion 1'nrol)~h n~)(L 1::0 l~st·ite.rcib'o\1) (ae .. 0)) 

Tal (initl'a.l cond;t,~I'\-:': A c.ont,:m .. ex\a.Jjvs'ted numer,I)(Djcs)co~o.;n -\Jenc m\; a.\so Yalel ~IAI<'2.le!) 
CONTRol.. SI~NALS: 

:tnT (di'liJe.. n:e.ro.tl'OI"lS) 

D!TEX (Io.st dock of DIT) 

FAtJtDSF/l>, PH II 

Il'lTEx = (FAFLD),02,(P2.7,?2.9.P30) 

+C ").Pe~.( II ) 

?c.TPI =(DIT. t>\t>liex) 

BRPH9 ::. ( ) 

S/T81... :: FAFLD. pH II 

MRojl ,,(OIi, J)lTEx) 

R!EN = ( " ) 

s\'ort~ P=22. (2'51"~ Clock) 
\ClI\!l : ?" 5+ (S~"" ,,) 

.p was c.\eo.re.J in PH 3 

r 5XADl) "DIT 

{A)(SL\ =!ltT.N(FAiJl'J,F.eC.) "J)lT l"'esiJI.l~)(2~A 
S/A31 =A)(.SLI. AS! 1:1\1/= - BO,I=AMDSF/i ... FA/< !)SF.N (FAFLl> ,(PHILPZ," -t'PHI2t 

BXBl..l =l)1T I,\tlot~ntl 

S/B31 " K4(..FAFL.J).PHII K4'- meo.nS i Q $, res;Jue. 

Ilx.cjD redIJc.es -to (FAFLD,PHII). N (MWtJEBK4<.) fOlo.rity cst" J~1101'l'\. c.loeked. 
OXNCjD .. ,,( .. ) • ( " ) into l:ll~& is orro~,te.h r~5iJue. 
S/c.53 I = llXIolc./D c:.)Gc::ked il"lto A. 
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PHASE I~--~F-U-N-CT-I-O-N-P-E-R-FO-~--ED----~-------S-IG-N-A-LS--I-NV-O-L-VE-D~-----------C-O-M-ME-N-T-S--~ 

(next to \/1st fhQ,.se. \ c.loe.k ,) 

A')(.SL..1 '" 5><.-.. = FAFl.!l, Pt1)i:. 

S/A31: A)(SLI.A"3IE'lJ/a+- K+("FAFl..1),PHI2.. 

O'A/' ,. (FAR, PH Ie..) 

s/tJGr)'. ,,( 

(sj~ooo3/1) " ( 

S/LR3\/2 -: ( 

S/TIOL : FPRD,PITI"2., 

) 

).NFPRD 

) 

NOTE: 'tIie. I,uo~e",tl IS In AOe3l 'f s\' rt or' In 

(RT~ i5 on 'If di\her 0f'erCUl~ = 0) 

FPRR ie hi'3h ; "FL,PT.RESULTREA"D'i" 

{

A + K _ s 'R <tu.ot;ent he~, 
A-S ros, 
a - s 'If uncle.rflow ...iii\, F~=O) or'RRTi: 

5 -- RW. I 'f t.on~ (a..n~ no1: i:ro.f) 

! 
54-871 -H A0931 \f 10n'3 

s 0'071 -H' AOB31 'f short 

E -t""~ -H AOIO? 

(O ......... AO) 

I's -+ csooc7 'R result n~. 
sj'DRQ 

S/TBL.. 

~/PHI~ 

F?RR = NA47,(NM75i= + FAFL:-V,02.+Ri;;) 

SXPlDD "" (Ff'RR).N(R"~'tFEUF.NFr:), FPR 

S;'c'A -:( ,. ).N( " ).NFPR 

RW '" ( ). FPRD. NFTRAP 

AxSR32. :: ( ). N (FAFLD. 02) 

A'AS/3 ::. FAFLD,PHI3.0'2 

AXE = (FPRR)l(I.e..EI-I+Al l E020'1frI\02.07) 

<:..5><.1/5 

SjDRQ 

s/TSL 

B~Pt\I5' 

" ( 

= ( " 
'" ( 
'" ( 

), FPR. 

) 
) 

) 

(l"'e~'J~e~ "t:. FA RD. PHI'3), 

{ K:; K3\ due to N~x ,f:.: K71" 

l 
w"\\ be. hi'3h in51'3,,',f,'c.o.nt\y 

1~1\i-c:. ebort. c.o..se sin= 

54707 ore. ·I~n"'red..). 
m. s. 'bit!>' 0 f ,\uot;cr>t. 

entIre. ~~Qtiert. 
unil'l'o/erteJ e..)(F' f"u~ \:'ia..s, 

PHASE~ I ____________________ ~------------------------------------------~ 
I FUNCTION PERFO~ED COMMENTS 

PH\'3 (c.ont.inued..) 

PHIS' 

iBL. 

"TRAP LO<?jIC.; 

underflow (ff 1=: = I) 
{

O"c:rt\ON ( un c:;.on j'ltiono.\ ) 

Ji"·lde. 'by ~ero (unconX;t'onJ) 
(\·nh,bit. .s ..... R.W" I) 

sjTMP I 
s/TRa9] ti'O.f" 't. (58 10 

ENi>E 

A9c.s 4-s·Rl1ot('1,u..o:o orJivryo) 

s.-RvJ 'If Jo.\TRAP 

for {5 -+-'f A 
c.c.3)"1- I -HF\'31 (mc'"'3e) \f result ,/0 

contr. S/TEsTA 

\ ~ CC I if e..c:r. unle;,fIO\ll 

I...,...cca .. un~er)o~erf\ovJ 

SIGNALS INVOLVED 

FiRAF' = 

+ FEeF 

+ FE.UF, Fe 

+ cc.a. 

Rw = FPRR.FP~,NFTRA? 
S/T~AP :. ,FPRR.FTRAP) 

s/TR2'1 = ( " ) 

EN'OE " FAMI:>s.F. ~HI5" 

Ft:'dF ,,"\F~FL,NRTi!).tJeO.EI 

fEU!= • ( " ).EO.NEI 

see. s/c.c.a. ',n PH7 

S)(,PR :: FAFL,PI,n6",f'o\ (RTe1" FEUF.NF'i!:) csooo7 aYe on 'if n~. re.5ult, 

Rw:: t=AMl:>SF. PHI~ ) R.WblS:. ,RA?, NIt-lTRAf'F (;nh,\:.',teJ by 'TRAP.) 

A'l..5 = (FAFL,PHIS) 

A31X,1 :. ( .. ).N (!IT~ + FE:'Ul", NF'i!:) 

S)TEsTA :: FAM!)sF. NFASH FX, F'H 16' 

sleel • (FAFL... PHI;', FEUF) 

s/c.ca = ( .. ) 
+ (FIIFL.. PIII;',FE'O'F) 
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I 

PHASE I~---F-U-N-CT-I-O-N-P-E-RF-O-~-E-D----~-------S-IG-N-AL-S--IN-V-O-L-VE-D-------,-----C-~--E-N-T-S--~ 
Se.t bR& 

PHI (,;1.,-31 ....... DI~-31 c., 2. ~ bO-1/ 
R~ l~ ) 
(R"fII.O) =;> RR .... A 
o~ .4 

S/DRQ.. = FABG-/I • EXU 

Dxc../4 = FAgs. P~I 
R- L R oc.c..t.o.rs I.A.nles~ f'J;e.set otl..e.,..."se 

AX Rre.. = F'ASs.. PHI. t-1~-e. 

AX/l = FABS.. PHI 
S/L R31 /2 = FA BS • P~I 

5/'1CoRL = FABl9-/I. PHI 

PH2. 

rlOL 

A+D -. S-r+ B 

Rul - L~ 
RR.~A 

0 ........ 1) 
CBS ~ 0 oooH C.C.3 

o ~ c.c.t
Sro-. ..... d... ro P~CLSe. S 

MB5 (G,\)) CBS ('-0) 

PHASE I FUNCTION PERFO~ED 
PHS Shift" B Y'i%kt 2. (630~ 60 ) 631 - BI) 

Shi-t-t A ti~\r,'t e. viI)... PR (PI'i'30 .... A()/~3HAU 
A--+s-.'-+E. 

TaL 

T8L.. 

FH7 

~.:t .. 
Re./. 

(AO-7 .,. O)i'\N!NT ::l} Se:t" W~ I-fJe. 

(AO-7 :: 0) u INr ~ etc +. P~'A 

8-. ~ ~p) (So .... PS2. 6\ ~P3'3) 

MBS. R 740. NBO. N61.~AO.NA'. E>3 ~ S/WN 

WMu R~O..., CBS 

P -"L.B) M B ~ C. 
W""" ... t..~D \ 
N WM ~ c. ......... D,. ... -~I (OOW'II; AIr~ .... .1 

WM => P+I ~P 
R~O. NWM ~ p+!;+....,..p 

MSS) C.BS 

5XAt>D = FAB~/2. ?H2. 
ex'S:. FASo-. PH2. 

f'r I.,. e .,.... i VI PI-! I 
AX R ~ -= F'ABcr/2.. F~2. 

o/LR$\/2. = FABO. P\-\2. TOY" Rio/I --'PLR iYl ~3 
~/TIO\"/I =: FABO'. PI-\2.. 

~rl.s.e+ ;'tI P~2.. 
Sxl:> = FABe/2. PI-\3 (SaNe.. ~;sr\Q.c:ernen'c.) 

RW = FA SO". PH'3 
Dx/l = FA as • PH3 
Rices = l="AB&. PH~. NC9-7 
~/c.c,+ ... FA SO'/I • P1-I3. N/9'7 
SR.-PHS = FABO/!. PH3 
S/TSL = F A serf I. P143 

SIGNALS INVOLVED 
BXBR~ = FAB5/PH~ 
A.x PR I? 2. :: FABs I PHS" 
S XA = FABe/2- P~S" 
eA5 = FAB&/2 . PHS 
S/SWI = FAeS. PHS. NAOOOi r • NI!Ji 

S/PHA = FA SS. P(4.S' • AOO07 ~ 
+ FAS~. '?14S", INT 

5/ISl.. = FABel\. Pfof5' 

S)(e, :. F' A 6S • PH' 
PXS/I = FAS&-/:2.. PH6 
S/SWI =.(FABS.~7).PU'". (NBO.NBI.NAO.NAI) 

• NR:e. NEC9-S""l. 
MRQ -= ¢:ABS. PI-\b. ~WI 

-+.FA6S I P~. NRe 
.,. FABS. PI+E>. No-i 

R/SW\ = FABS. Pl4-b 

Re..'tIA.e.ST SeT ;'" rU6 

DXC.IG. = F'A6S. PH? S wI 
bXC8P = FABS, Pin. NSWI 

PC.TPI :. FABS. PH7. SWI 

PC-iff = FA6S. P~i. NR"l 
PA33 = FABS. PH7. Nre.~ 
s/Sw~ :: F'A6()/~. P1+7. pR.9r£crb 

S/r4-L = FA B $/1 • PH7 
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\ of S' 

COMMENTS 
n&SC. c..irc.u/(lY Ski+fS 

50-lie byt~ (ldJ..v-eSSiYl, 
bi+S ;'1\ f"O"'iroo~S 0., I. 

Word -.... D (118S 0.,../)') 
Byt~ ~]) (I3yte se/ectJ 

hy P:12.
J
H)' 

COU'rlt P h.,. 'nuT woV'd.. 
C O\.l "t- f -to r lIe1(T /,yte, 

~e.?Me'Mbl.r l4e)lt(Jry Pf'Ofecf 
f.::a.ilut"e.(Wi II be. IJ.St.J 

f')\ PHf'3 t"o C&.!.I.se "r.u.el 
to e..J<i r se~""ehCe.). 



PHASEJ~---F-U-N-CT-I-O-N-P-E-RF-O-~--ED-------------S-IG-N-A-LS--I-NV-o-L-VE-D------~-----C-O-~-E-N-T-S----, 

T4L 

PH', A~ 5 ~ P 
So...,. P32.) 51 +" P33 

0..-. A 
T-+l C85'" 5/NGr>< ~ot -1:>-+$ 

NPF ~ Se.T Re.~lAe.s-t 
""e~ • f.Jw~ ..... pre.r"'lf~ ~( Uf' A/iaY!· 

ffllO P~1..6 

,sxr> = FABS. P\48 
SX.S = FABS, PHS 
5/T'f-L = I=A BG'/I. PHS 

s x. A - F A a&-/ I • P H't 
pxs/r = FASo-/l. PH9 
AxIl - FABS • PH't 
(siNG-x] = FABs. PH'1 • tJCT7 
MRQ. - FABS. PH't • N S.W:2, 
S/NPRX = FABS. 5-7. NSWI. PHq 

M~s.WtJ\~ 1)--.S"'-'M8 ~xb:: FASS.8'7. P/-IIO .SWI 
MW == F'Aas,~7. PH-IO .SvJl WV-!+e.. Wot'd 

TU SX:UAB:, FA8S. ~7 • ?HIO. N ~W! lr ByTe. e.e.le.de.cl bv pgB3 
Mwe = FAaS.~7, fl!+lo. NSWI i}J1f' .. te. Bytt.. ' J 

CBS==- MB -...c,) c. ---. th.'t-'1\ Dxc..e,P :=. O-U~. &-LO. PltID. NPI-\A Dowv. Ali~n'J byt!! Je./u.fe.J 
Wr--1" NPF" NPR~c..iFAIL~e-+---'E )tE~t+ -= I=AB~/Io. SW\ 1 byP3lJ3 

P+I-r'tP PA33:. FABS/\o. N svJl c.oVo'l'lt E. o..V\d. P 
M C.'-E:I :=. FA6S/IO +0'1" l/JoV'cl Hod.e o't' 

Mas. NWH. N PF.t(PI(&T"Lc.'r FAfLJ::,!;> E-I"'e. pc-rPI = F AB.S/l 0 Byte. Hocl.e ,(MISS only) 
". P+ X. .... P FABS)IO =FABS. fJNO, N5 W2. .IJP~IECT]). " 7 

t.B'5.:::O> -D-+S"""A AXS,. FAB5 .. PIHO • N<9"7 Axil l).. .... J S/NCr'}.. o..'('e 

f'1'ese.t. 

PUll 

Prote.c..t F(l..i/ ~ Set" PF 
""'BS:IIIl;:I Sf"o..Yle..l... "/"0 Pkea.u .. Ig 

A+D-S....,..A 

PHASE I FUNCTION PERFO~ED 
PHI2 NPF. AD .. Sca.t- c.c.. '3 

NPF. NAO . (A#o) ~ s ... t- tt't 
~PF. (A=O) ~ E.-' ~ E. 

T8L ~ p+y+ +* P 

P'H3 P-S-""A) (P:,;l-+ SO) P33--tSI) 

in PF IJ I~r v Ai-O v EsO ~ Gro t-o PH'A 
N(PFvINTv A1-OoJ e.=D)~4-0-to PI-I6 

Ta\. 

A-+S
J 

S X 2. ~ AO-30) SO~ ASI 
a x a -,.... &0-30) 130-H 6'3\ 

A~S 

Sx;t~AO--;O so~A3' 
E~Ao-7 ) TIOL. 
R. v I --') I....R. 

R~"""" Co 

PHrA A ~ S--+ ~W 

TiL 
Rvl - Lie. 

s/swa = FAS~ . PHIO. PRO"TEc...rt> 
BR.PHI'3 = FAes ,.~7. ~~\O 

5XAbb = FASS • PHil 
AxS = FA6S. PH " 

s/rsL.. =- F'ABS , PH 1\ 

SIGNALS INVOLVED 
(S/c..c . .'3/r,) = FAB~. PHr2. NSvJ;2... AO 
s Ie. c.~ =- FA65, Pl-tll, N SW2. NAO.NAOO3Ii 
MC.,...E..\ = FA85. PI-IIl, .. NSvJ:2- • Aoo31.:e 'I 

Pc""PI.:: FAl3S.Pfi ILNSvJ;2.,.A003/:Z J 
FA'33 = FAB~. PHI~. NsvJ2.. A0031-2 

SXP ':. FABS • PHI3 
AX.~ = FA BS. Pt+13 

1 Bi!Pt-+~ ~ FABS, P1413 
J s/pH-A Co FA!35. PHI3. (~W2.+ It-JT+NAOOI~'i-"Et:) 

5> Ire-L = FA6s , PHI3 

SXA = FAI'3SA • p~ 
AX S L..\ = FAB~A. PI4-f. 
e )(61...1 C& FAB5A. PH' 
5/L.R3\/,;1.:=' FABSA .. p~ 
s/e.xRR = FABSA • P++b 
S/-rleL :0 (s!CXRR) 

sx..A = FA\3SA • ?1'+7 

AXSLI = FABSA. PW7 
AXe. = -FAIOSA.PH-i 

I..R~\/2..} 'Pre$ .. t" i ..... PIH,A 
C)(.R.~ 

S/I-R. 3\/2.. =. FA6SA I PI+7 
s /'-SL ~ 1=ABSA. PH7 

s )( A =- FA130A/2. . PHS 
R. vJ : FA Se-A/2. . pH-e 

LR.'3I/2.. se.-r 1'1'1. ft... ... s4t 7A 

siTS\.... ': FAG~A/2.. Fi18 
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PHASE I~---F-U-N-CT-I-O-N-P-E-RF-O-~-E-D----~-------S-IG-N-AL-S--'IN-V-o-L-VE-D------~-----C-O-MM-E-N-T-S--~ 
PM'A B-- S S;c.S '= FAB~A/:z.. • (::>H<i 

Sx2, ~AO-30 SO .... A~I AXSLI = FAe~A • 'P1-tC? 
rsL. Nt..,t.+ D DX tJc.. ::a FA8SA. PH" 

lIJM vN.pF'.E~~ , ......... e..S3/ C 5 X 1/8 = -I='ABSA.PUt NS'tJa. W(NO'7. cC3+tJe7.cc+) 
Se:t- Retl.Ae..~+- (for n~tt ;I\s"truci{on) MRQ.. II = FAB()-A/I , PH' ~Iao C"-lAose"s Q ... P 

PHIOI1 

nL 
PUIIA 

rlOl 

O~D 
vJM n f"F ...... \'s-rl-Cs.o:';;1.9 
se..+ bR..Q.. 
Se."'t- I .. Te.f'v-vft i 61e. 

R-LR. 
NR31. (R~O)~ A+c..S-S.~Rw 

C-BS.(cc."3>v c..C'+)u(E=O)::;> ENbE. 

PF ~ Se.T -rtf'''"-? 
PF :::::> Se.-r TR...!I C.c..4 

MBS) CBS 

SXA Db = F"AIO~A/:z., PHIO 
AXS ::= FA "6 SA ?14/0 
DX/I -= FABSA • ?H/O 
C.SXi/f = FA8SA. PI-IIO • SWI • SW2. 
s/DRQ::: FA13t5A , PH-IO 
s/r E1-.l = FAB&A • PH-lO 
5/T I Ol = t:AB5-A/Z, ~HZ 

o.lwc..y, eL'H!. (A}1iess Soe.+ o+ke.V"W'ise 
SXA Dt = J:""ABSA. PI-HI. NR31. NR:Z 
R.vJ :::. FABSA. PI-lII. NR31. NR~ 
E.f,I!)E = FABsA. Pf.l.II. NG-7. c...C.3 

-+ F ABe-Ail. PI·HI. N~7 • c.c.t.f-
-t FA B&A, PHIl. Ec 

s/rRAP= (s/\~AC.C4/1) 
(S/TR.AC. c. 4/1)= FABCTA. PI·H1.sw2..NTRAf 

50fS 

PHASE Ir----F-U-N-CT-I-O-N-P-E-R-F-O~--E-D----r-------S-I-G-N-AL-S--IN-V-O-L-VE-D------~~----CO-MM--E-NT-S----~ 
Set- DR.Q ","01'" ~II NPHA PI., ... $es 

4el1e (6.+~ f'R!JTcCT/)I$ -tor "JI NPHA pt,(I.$tJ 

Pre:,e.t LR31/2.. -Foy PHI 

PH I L I 2 - 3/ -+-+.D I?.. - 3 j ) 0 5 ~ j) 0 - I I 

Rvl-:>LR. 
T4RL RR~A 

PHl A--S 
5 -+-pE 
S~B 

T~RL. (R~O)~ RR~.4 
R--'l LR 

f'H~ 

TlOL.. 

0-->04 
(r<:O) ~ 1$ --.. CSO-7 
Set LJe.31/,. ~o .... PH'3 

'Rvl ~LR 
A~D+c.s --+ S 

S-RW 
8+4 -- B (B"5o-BO 831-.SD 
SE,T FP (pi r~ t P",-s ~ ~/;p- flo!') 
Re.set PF (rro+~c..t F .. iI Flit-t!or) 
rTBS'" () --+ CCct 
Bta.Ylc,(." TIS PI4S"" 

T8S (+1)) TTBS (+0) 

S/bRQ = FAB6I/l . EXU 
FR5TECrDIS:: FABo
S/LR31/;2.::: FATR. (PRE2.. NIA) 

bXC./3 = FATR. PH I 
LR31/:2.. se.T- i YI PR.E:2.. 

AXRR. = FATR. PHI 
r"RL =- FABC1'/1 • PHI 

S)(A =- F'ATR. PI-I2.. 

EXS -== FATR.. PH2. 
BXS = FAB~. PH2. 
AXR.R.. -= FATR.. PH A. N R.. ~ 

Vlov-VI'I()..(ly OC.Cur:'> (Ail less preset oftterwlse 
AX/I = FATR. PH~ 
c..5Xlj5" = FAn~. PH:l.. R;!. 

5/L R31ji: FAB". PH2. 
5/TIOL = FASe. PH~ 

I-R'31/:2... set- ;'1\. PH-1. 
SXADD -::: FATR., PH'!> 
RvJ = FAIR.. PH-3 
ex 8R.2. -= FATR. • PH 3 
S/SiJJl :: FATR... P~3 U$!"1 sw/ ;O~ r:p 
R!5W2.. o~c..ureJ (J...T El\JbE G-iGl. ~LrAR) U~i)l\~ sw~ ~o'/'" ?F 
R/cet - FAB5-jl • p~3. N 007 
SR,I=>Hsr"== FABO'"/t • P~3 
5/re L. :.. FA 8~/\ • PH3 

I of S' 
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PHASE Jt FUNCTION PERFORMED 
PHS" FF.~ 6~S 

s~p) (SO-ro3t) 51 ~P33) 
Re-:.e .. .+ FP 

Tal PF ..... Pro+e.c..t Fo..i'l u (E-O) v I~T \JCC4~ 

ISl 

Bv-o....,cl. to PH?A 
ulpFv Prated Fo."dv(E::q}v J~T vc.C~J == 

?-.> LB 
5e..+ ~~c..tesT 

Not FP w#I D.2.t-31 -t 1<'-"' 50-7 ett.. 
=> S~MB ) 

f'\..o te.d F",-, [ ~ Se.. t- f' F 
N r: f' (\ N(?F v Pl\'8-T"£Cr F,.i I v c.c. 4) ~ 

. Pot Y+ -rl- P 
Se.+ L..R.31/2. ~ .. p~ 

r~LB 
M~ ...... C. 

C""""'" Dl"t-"3\ (DowVI A \ r~")\) 
P--t>S 

S -H B.) (PS2- SO j P33-"SI) 
Ru I ---. LRo 
R~-HA 
r-rote.d'" Fe>.:, I ..... Se.t PF 

fH7 A+D ~ S 
s~A 

T'-L ()'s - D 

-reS> TT.BS 

SIGNALS INVOLVED 
'SI x. S -::. FA rR, 5" • 5 wi 
PXS/ \ = FATR 5"'. SWI 

R/SWI = FAiR. ?I-\S"' 
5/PHA:: FATR~.(S~:J.+ FROT"£CTD+cN+fHnrr 
6RPHi:= FATR::. (SW2+ prr~rECTD+Ccq.-t Ei!+ 11-.11 

MRQ. :FATR'S. N(S.Wl. H'ReTEC.TD+tt&t-T E.~+ tNT) 
Nov-Wlo-lir oc.c.urs v,'YlI-e.s!> se."t" ot~ev IVo"S.e. 

SXUA8 Co FArR.. NSI,.JJI ~ PHS 
MWB = FATIa. NSW\ • PI-+S" 
s./SW2. = FAr~. PHS". P~\Ec.TD 
Pc.. rp\ = F'ATRS'. W~wl,N(SW2.+fR&rrCrp +cctf) 
PA;; = FArRoS". N~WI.N(~2.+f1effTEcrt>+CC«+) 
S/LR.'31/2. = FAB~ .. NFABS. PI-lS" 
S/ISL = FABer/I.PHS"" 

COMMENTS 

UpWA.ot J A Ii 0'" "'~ .... t: . 
ay"re. se.le.c..f"e.d by P32- 33 

fIIo,..,..,.,o--lly oc:.c:.l.Jrs t).t'llesS s.e."t" otke..lI'w; sO! 
Re.1"'e.s+ mco..de. i"l PH-;"" 

DX(:t3p -= FATR:.. PH' Byt~ sdec:td by P3~"'33 
S x.? -= FAB&/I. PI+CO 
Bx.S == FATR.. P~b 

No ... """,/ly oc:.c.(.AV'S u.Yl/e~5 se.t- otker .... i~e 
AXR.R.= FATR. _ PH6 
S/SW;l.. = FATR-, F14" . PR.IS-TeC.T.D 

5XA D D -= FAIR. P!+7 
AX. S::. F,Al~. PH7 
DX/I = FAIR... PH7 
14-L = FABer/I PH7 

PHASE~ I--------------------r---______________ ~------._--~~~~--_, I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 
PK8 A-+P~I ,..R~~~A/_PR3()~A()lfRJ' .. AI) AXPRR2. - FAIR.. PHS 

S / r4 L = FA. Be- / I • PH 8 
TfL 

T4L 

f'ute) 

A-I>S 
s+* f' CSo~ P32. -:" ~ P33) 

) ) 

Se.:"t RQ.tlAes+-
e.-/ ....... £ 

?~I..B MS-'-'C 
c;.---.D£'f-3\ (Do .... ~ AI,'~)\) 
B~S 

S -...+P (50-?32 SI -"P"?>-,,) 
Q-..HA) ) 

f'R~TEc...,- FA (l- .... Se.-t- PF 
TSS " W (PF u fYoTe.c.+ F,J I) ~ Ife.~u~~ 
I§....... c. 5) ::. e.. 1- N P~>c. 

TSS =:!;> B"'''''"YIc...k ;-0 Pho..Si!.. S"" 

SXA - FABG-/I. PH~ 
FX 5/1 :: FASe-/1 • PH1 
MRQ. -:. F ATR. PH9 
Mc.TE.I = FAT~ • PH') 

R~1r .... es-t- ~,.Je j"" PH? 
bxc.BP- FATR • P1410 
5 X6 = FATR • PHIO 
PX '5/1 "" FATR., PH 10 
Axil -= FATR • PHIO 
S/s(;V~= FABtS-. PHIO. PR~TTC.TJ) 
MR.Q = F'ATR. &7. PHIO. kJf~e-TEGTD. N~W;z., 
5/NPt'e)( - FArR. • PHIO 
BRFHS" = FAi~, &7. PfflO 

Byte 5e I ec.teJ h, P,3Z-33 

S /T"8L = FATR. ~7. PHIO '} 
S/LR31/.1.= (&(,)4. &LO. Nfl/A). PIIIO 
s/CXS = (&u'f • t7LO. NPHA), P/+'O 
S /TIOL = (t>U,+, 6'lO. ",PH A) ~ PIiIO 

For- TTBS 0)1 Iy. 
Pre.~~t .f.o'/" PHil 

P'" D.:t't-31 -+ K-. '50-7 
S~ C.~D 

TIDL RR.~ A 
Rvl __ LR. 
I~ ~ c..s ) 5~t Nfte.x 

T85
1 

TTBS 

S)(uA6 == FAiR.. PHil 
DXC./6 = FA-TR. PHil 
,At)<'R R. == FAIR. ~ FH /1 

Lk>3.1/2. S~-r ry., ,oHIO 
s/tJf'RX - r:Ailt, PHIl 
,-4R L.. 2 FAIR.. • PH-II 
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PHASE I FUNCTION PERFORMED 
fHIZ AnD ~ 5 

S --+A 
14fL 

PH 13 NPF fl (AO-7 ~6) .=;. Se.T- c.c'-f 
R~LR. 

T8L NfFn NR31 n(R-Fo)f1(AO-7tO)~A~S 

TSl 

fHIOA 

~ S~Rw 

F-+S 
5 x2 ~AO-30 SO..,... AS/ 

5Q..T Re.~lA.est-, )Q. ......... P 
fF v c. 'C'f ~ E +, ..... s. 

A~5 

Sx2. --+ A 0-.30 ) So ~A3( 
E. -- AO-7 
se..+ l~+e('ru f t , L Ie 
Se.T ~R.Q 
Se.t- l R 31/2. f~r PI-IIIA 

T8S) TTBS 

PHASE ! FUNCT I ON PERFORMED 
PIII/A Feul -... L~ 

A~S 

S ---Ja ~w 

T8l TTB 5 1\ S=D ~ 0...,.,. CC'f 
FF ~ se..i" T~Af> 

:otJ S~"t- '/ ~A c..c. '+ 
Tie S t"I C.C.1f u ='=0 .. EAJD£ 

SIGNALS INVOLVED COMMENTS 
NPRX ::. e... + I?'I PI+ II 
AX::' = FATR. PHI.l 
:s/r8L = FATR.. PHI2. 

S/CC4 =(FATR. N~w~.NAOO07~). PI+/3 
)\oV'l'IoIo.llr oc:c.w"S IAYI(e.s.s seT- oH..erwiS~ 

5 XA~(fATR.NSW2.NA0007i!).Ntet-.N~3/. PHI3 
RW80:.(FATIt.~SW;2...NAOO()7i).JJRi.N~31· PJlI3 WL"i+e ""t-~ 0 OYlJ,. 
BRPttS'" = FArRo. Pttl3 
(s/r%L/I] = FA 6(5/1 • PHI3 

sx P = FAr£A • PH? 
AXSLI = FAB&A • PHtt 
MRQ/I = FA8$-A. PH' 
FC-TE I = FA r~A. PH9. 5W;2.. 

+ FA rRA • PH't • c.c+ 

SXA- = FATR.A. P'·lIo 
A x S. LJ :::: F AT ~A, Pit I 0 
A x E ::: FAiR-A. PHID 
5/I. aN.: F A T~A-. PIlIO 
S/DR.Q= FAT~A. ?HIO 
S/L~31/2..:" FAT"IVL PI-II() 
S/TBL = FAite./t. PH 10 

SIGNALS INVOLVED 
L..~31/:2.. seT il'l PI/lOA 
SXA::: FATR.A • P(4.11 
R. w:. FA-T~A , PI+II 
Rice'! -= FAT/?'A. NG-7. PH". E~ 

(S/TRAP/I)'" (~/IR.Ac..c..&.t/I) 
(-s./TRACc::."I/l) ~F"Ae<'A.PU'1. SIJJ1,~rRAP 
EAJO~ = FAB&A. PJ.fII. Ee 

= FAB&A/I. PH-II. CV+. Nt77 

-59-
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PHASrf FUNCTION PERFORMED 

P~I 

T4-RL 

",-'OL 

P~3 

TlOl 

C.'l.-'!I ~ \),l..-31 

O'~ ~ DO-II 

R ~ LR. 
eRR.) ~ A 

D'so..l0l e t'\e~0"'Y fV'O+e~t i 01'1 

v.V\t',1 PHA i~ se..T. 

ec.I-'+" --;:. l)U o-~ 
()~-., ~ bU4-7 
I ~ Due 
I ~ D U'1 
A+ 1) ---- ::. 

S-HoB 
S-+-!'C 

eR.R) ~A 
Rvl --- LR.. 

D ---. :. 
5 ..,... RvJ 

Rul --.. LR. 
C.O-'? ....,... ])~'r -31 

O..,..,..D (,'nsi3) 

PHASrf FUNCTION PERFORMED 

PH4 D ~ S 
'52.'+-31 --.. J)UO-7 

\ --'I> DUS. 
TIO/.., Re...~ .. T PF (Pf'ote.c.,t F"~il' H') 

PHS 

TIOt. 

P\H. 

TIOl. 

PH7 

T~L 

EBS 

SI,.,t:t B V'i~kt 2. (c·IY'C..lAlo..V' ') 

S/CXR~ 
S/TIOL 

o -H)) (so PR = A n~t phct.se) 
(e. .... +ued +ro_ P144

J 
PH I~J oV' PHIS) 

(A 0-") = 0\, PF v INT v 'DUT => To PlUM 

(AO-7 =0 )u PF u nIT '"' DOT ='> 
S"'i~1" A ri~kt 2. (c..irc.t..IlC>-f'J 

A--J:>s 
S-+-tE 

eRR) ...,.. c. 
Ru I --4 LR. 

A-S 
S ~p J SO-P32.

J 
SI-P33 

Se..t- R.~(..(e~r 
S e.T bRQ 

MB-C.~~2.'t-31 (DoWY! Alia"') 
S-"S 

5 .... P 50 .... P3e SI"'" P!3 
PRS'TaT!).i ~ Se:r J pF 

Se..1"' fee.,..'-'.&!.$T 

SIGNALS INVOLVED 

} DXC./3 ': FUESc;., PI-\I 

AX R I~ = F"UE6 S. Plot I 
S/LRol/Z. ':' FABC9-/e. 
~ /C.xs ::. FA~~/2. 
S/T"loL.. = FAB19/2 
PR&rEc.\DI~:: FABo-

DLJXC.c.. - FUEBS. Pli2. 
buxe = I=-UEB5. PHl 
.buc..I..&c.t ..... FU~BS. PI-\2.. 
D U S T" ART:: F LJ E. B s. PH 2 
S x AJ)b = FA 8<9-/2.. PH- 2-
Bx.s = FAB~. PH 2-

eX3 Pt'e..~e..+- In PH\ 
AXR.R.. = FABC3-/2. • PH'2.. 
lR~\/2. p~eSC2-t 1\1\ PHI 
S/LR.:'IJ~ = FAB~.PHl. 
5/TIOL = FABC9-. PH2. 

S)(D'= FAB(9-/2.. PH3 

RW::. FA~C>. PH~ 
LR~I/Z. FV'~se.;- ,VI Pr\2 
t.x c. R. '2. t.f = FUEBS. PH3 
S/TIOL.. ::. FUE.B5. PH3 

])X/I ~ FABS. PH 3 

SIGNALS INVOLVED 

5 X D == l='UE.BS. PH"t 
DU)(~ - FUE.8S. PH4-
!)U C.L 0'c.1<.. = FUEBSI • PH:'t 

COMMENTS 

COMMENTS 

Dc. ...... by C.L&:A~ o.:r f='V'LviOIJ.!I EN1>E USi"'~ -s.W2. ~oV' PF 
Bx 8 R.2.. = FUE8~. PHf 

6/TIOL. :. (S/C)(RR.) Pl"'e~e.+ ~ol" ?l-IS" 
(s IC.X R.R.~ :0: FUE6S. PI-I:'+ } 

S/LR"'5IJa = FUEBS. PHcf 
DX/I =FuEBS.PH4 

S/PtlA:. ~UEBS.PH5'.(SW2+SW.3+AOOO7HINT 
BRf'1-I8 = "II " 

A)(f'RRt=l=UEB5. PHS. fJ( " .) 5\...i~t' vi'" toR.. 
5KA= FAB~/2. • P~5" 
ExS:: FABe/2 . PHS" 
C.I<-R..R.. ~ p'('e-:.e+- i'n PH'\-) 14-) orIS" J)isr\CL.Cement..,... c. 
LR.31/:t\ 
S/LR31/2. = FAB~, NFABS, PHS" F'OV' R.ul-4l1~ il'l PI/SA 

S/TIOL = FOE13S. f"Hs;' 

SXA:: FUc:es, PHb 

P X 5/1 = FUE..8S. PHb 
M RQ. '::. FUE8S. PH" 
S/t:>R.Q. -= FUE8~, PH" 

Dx CPS = r-U5:.BS" PH-7 IO),Te. se.lec..+e..!. ~y P32
J
33 

sxe = FU~e5 • PH7 
F')C.S/I :. FUe:e.S. PH" 
S/SW'2.=FA6~/~.P~7. PFt.eT5:c.Tl:) t)~i"'d SW2 ~QY- PF·H 
...... R.cw. = FU~BS. PH7 
S/TIOL..:' FU E6 s PH7 

2 of' 



PHASEj FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHS Nt>~Q. ~ J)'-' S ~l<.']) = F'UESS'a. r-J'bR~ 
~ - bU 0-7 bU)(S = ~UE.BCEt&. "lbR.Q. 

\ ---+ b u a l)UC.LSC,.K. ... FUI£B5. PHS 
i/OL l-l t)R.G(, .. Re.Fe.o..T P~ ..... u .. 8 Bft.P\48 = Fue.ssa. Nt>Ft.Q. 

I's -. c.s ~ S~'t N ~~..)( ~/N r-»R.lC. = FUE.SS • 'PHS 
bUI 0 ~ se..;- !)~Q S/J:>RQ:: I='ue.ss. PHa. ])UE.~b l)UIO \~ E",d ~ie..ld. 

TIOL 

.DRQ ~A ....... s 5 x.A == FUIi,.8S8. bRQ 
=* s-+p) SO--'P3l)SI ... rJ3 PX'S/I:: FUE..SS&. bR~ 
=:I>O'5""""'A Axil :: FUE6~S. !)RQ 
~ MB-C..,....I:>a.'t-!l1 t>xc..8P:: FUEBSS. l)R~ 

bRQ. bUI~ .,. Se,.T- ])B~ [S~W4= FUE8S8. blitQ. bUll. 
!)~Q. • bULL.. plt&TEc...rD =t s~t rF s/sw:z..= Fu£sse. bRQ.. bUI1.PR&T£ert 

S/i"lO L. = F"UE8S. PHS 
~ /5-,)+ :: FUEass 

Uf'""o...f~ A1ial'l D2.~-3' --, 50-7) S'-J~ ett.." 
NDR..Q::!;> 5 - !H)O-7 

I -...1::>U8 
N 1) R..Q c!;) R. e.. p e.o..t PHC~ 
I's ..... c...s) Se..+ NPe,.x. 
l::>UIO ~ Se...T" bRQ, 
J)R.Q. ~ DUO-7 ...... b~'t -31 
l::>RQ .l'lBR.. bUI:;!.. 8> s~t bur 
DItQ. ~t)UI'-. ~ se..r Re.~l4eS+ 

....t;> Se....T l::>R.Q. 

S)(UAS = FUE..BS • PH' 
DtJx..s :: FUEBSq. NbR.Q 
b UCL(9-CK = FUE..BS • Pt+C1 
~~PH' ':. F'uE..SSo<t. ~b~Q. 
S/NPRX = FUESS • PH, 
S/bR.~ = FUEBS9. J)UEAJ}) 
l)x ,])U = F'UE as' . .I:>RQ 
S/sw3 = F=LJEBS'.l>R~.l>VI". sw+ 
~,~Q:. FUe:e,S~. l>RQ.. NDU';l.. 
~/J)RQ = FUSe!lSct • .b~cQ. • NbUIl. 

5XUAB,= Fu£BS. PH-fO 

1:>0W'l\ Aha" (~ytt se..le.c..~ 
br P1tl.., pn) 
S 1/11'" u~~1l ~r J)c.c.i* __ \ 
Syh Re.tt(A~st (baR)w. 

Ui+U D)'t-e -. b 
~W3 vsd ~or 'Deer"",.,( 
I.J '" i + -rr-... p (bUr) ~li~fI'J 

P1410 UplfJ .... f<J .Ali~'t\ b:l.'+-"31 ~ 50-" i-'S-; et'e 
S ~ M6 (byT~ ~ 

T"L ~(!>Ur v PF u PR.~TEc..Tl)}:~ 'P of J.o .... ~ P 

MWB - FU E8S, PHIO ~rd·t Byte se..lected by P3tJ33 
PC.T"~I = FUE6S. PKIO.f4(SW1+ SIIJ'3 + ~OT£c'ib) 

EBS 

~E-I"""'E. 
'P~C9'Is:..C.:'-'t> • 5 .. 1- PF 

FUNCTION PERFORMED 

PH II P --+ S I PSt -. SO J 'P 3! ~ !II 
Tf9L S K 2. ~ Ao-~oJ so~A~' 

?A'aI?> = 1/ ~I I, 

MC",TE1w. II It II 

Se..t" SW2. F'AS~. PHIO, PlCJ-T£qD 

SIGNALS INVOLVED 

sx P :z FueSS. PHil 
AXSL.I = F()EgS • PH-I\ 

PHIl.. a~s 'SXB - FUEBS. PHI2. 
T'-L s ~P, so ...... pse

j 
SI ..... P33 Pxs/l'= FL.JE.SS .. PHI'L 

FHI3 

PHI"" 

T/()L 

EBS 

P+Y..,.. ~ p 

A--+ S 
5)(2. ~ Af-10 ) ~-. A~I 

F- -+ Ao-? 

I __ l)U8 

O~D 

N (PF v hUT). DUO -- Se.T c....t..\ 
N (PF v bUT). J)U1'" Se...+ c,..C,.2., 
N( ?F" '" .J)ur). l)U2.. ~ Se..t- C:C3 
N( PF \J DUr). bU3" 5e.~ c-c'f 

p .... s j ?-aa-- 5D) Po'! -- SI 
~(PFvllUT).Nl)U'. (C.c.2. vtBR) ~ 

'S~B 

N(PF= vbUT). DU,+'" I 's ~ ts 

) { 
'fo PH6" 

(PF v Nl:>u6' =9 5/CXRR 

W(PF u l>J!)us) ~ O-t'R a..Jjr-. \il'les 

m~~ 1 ~iIh R Q.Jjr. 

5/TlO'-

Pc..TPI = FUE.6S. PIo413 
PA'3'3 -== II 1\ 

S)(.A = 
" " 

AXSLI /1 = 1\ 1\ 

AXE - II 1\ 

S/TIOL = " " 

bUC.L.OCK:. FUI:.6S. ?~14 • ~PH3 
DX/I = FUE85. PHlf 
S./C.CI = (FU£S~l'f-.N(SW2+S!w3).bUO 
~/CCl. :, ( I, ).bUI 
S./cc3 ::.. ( " }.bU2. 
~/Cc.'f = ( J/ ).l)U3 
(f~/C(.J = FUE~SI'+. N(SW.1.+ sw~) 
sx P = FLJESS. PIH'f 
BXS = FUEBS/4.N(SW,l,+ ~W3). N~UJ.Ctl 

+ ~U£8SI'+.N(SW2.+SW3).NbUl.51N~ 
c..SXI = FUESS' .... NtsW.1+~wa). but 
IORPH5"=FUESSI'i-. (t-lIlUS" + swa) 
5JC:'I-'RR = FUE..BS. eRPH~ 

R/'-R. X R c FIJESS 1+. NBR 

ro/LR31/a.. • FUE"6S 1+ 

¥TIOL. = (slcx~fI() + FU~BSI+. Ne~ 

COMMENTS 

+ of' 



PHASEj FUNCTION PERFORMED 

PUIS' I -. I..~ 
A -+ ts ....... s 

s ~ RW (Ioy'tlts 1-3) 
TIOL. 

PHtA le)l\ tt.V'e~ .fro ..... ?t... .. u. 6') 
~ \oJ I -+ LR. 
A""" 5 

i\OL. S --+ ~ w 

T8L 

ESS 

NC ..... 1:> 
Si...i{-t 8 1.;+ i (c.i\l'c..v. \-.If] 

B----S 
S )(, a "'Ao-~o I So~ A" 

I -- CS~I 

PHASY FUNCTI ON PERFORMED 

FI-IIOt A+b-+C.~ ~s 
s-+c. 

c. ....... )) 
TlOL 0""',4 

PHIIA 

s .. t- A~ 
E:orO ~ Se:t Me.~'r Re.'UI4-e.~t 
Q....,..p 
s .. "t I~T.V'\"l.Apt i b Ie. 
Se.t- tlRQ. 

A+b .... s 
S~RW 

~-'LR 

SIGNALS INVOLVED 

Pr~!>e."t j", f>HI't 

S)(ADl:> - FuEBs. P~IS' 
R. We-I:.. 1\ 1\ 

~ WB2. -= 1\ II 

~WB3 =" 1\ 

BR.PItS'"' =" II 

S/I...R11/2. =" II 

(S/C)(. RR.) ': FUEB~. BfH'\04S' 
S/TIOL = (S/C.XRR) 

\... R ~1/2.. se+ i V\ f'~o..se S

SX.A = FASO"A/l.. PHS 

COMMENTS 

R. w -=. 1= A B cr A I ').. . PH 8 
Dx ~c." F ue:: BS A. PH8--r-t- (prerCl.t"e to suhtro..c-t. 
Bxe,\..l -=- FUEBSA. pH-a JiSr\c1cement'tn PtiIOA) 
SjTB t... = FAB erA /2.. ?H& 

SXS 'I: FASC!rA/2... PHI:\' 
A X. ~ '-I :. FA B S- A • P+I , 
c:..~XI/S = FUEBSA • PH'l-
s/c.x ~": 1\ .. -toY' s..,..c:. iy. PHIOA. 
~/"t'IOL = II " 

SIGNALS INVOLVED 

S"Abb ... FUESsA. P'HIO 
c.xc:. pY'e~ef" i \'\ PI-I erA 

bXc.;" .... FUE BSA • PtHO 
Axil::" " 
A' xl 11:. " 
MRQ. I: FUE-SS,A. PH-10, S:c 
P)(.tQ = F'UESSA. PHIO. PXQ 
S/IEN - FAB~A. PH 10 
S/b~Q. =- FA8&A. PH-IO 
S/TIOL.. = F AB&A/.2.. 'PHIO 

SXAbb = FU1i.BSA. PH\\ 
~WBI '= Fue~SA. PM".~P~E/.N(CteF. AiE) 
RwS2.:' If • II If 

4it.WB3. it II" It 

No"Mt.I~ oec"LArs (.o'/e.~s se.t otL.e"wis~ 

5 of '" 

COMMENTS 

e -0 ... 5.Nl:>a 
~F u])UT .. Se.:r ,itA.,. 
[)lJT..IIp St.;- TR.'t., 

.. 5c..'r Tlt.!1 
PF -- Se.1- I~AC.C..~ 

. ENl:>E.:. FA-SeA. PHil, Ei!' 

} { 

(strRA.P/I) = (5/TIt.~'l/') . WPH8 sW3 u.uL Tor be.c.i""CL.1 
+ (S/'-"AC.C.~-/I) (J'Y\i+ T't'o..p H ~'VId 

(S/i~ ~Cf/I) = FUEBSA. PHil. SW3 sWt l.A,cd ~oY" prot'k.'t 
~/TR3' = (S/,,'U.I:\'/t). N (s/i~AeC4(~ F..iI ·H. 
(S/r~Ac.c.~/I) -= ~A8eA. PHII.SW2.NT~ ~P 

EBS 

-62-



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

SQ.t- DRQ eo..c.k exec.(;ItioYl. pho..se 
c..VA ~ Se.t L~"3I/2. iYl preptl..rlJ..t;O)! 

FAc..V = cruz.. (C9""!-, t-.l~S. ~,,) 01"t."de Jec..odiYl.a soi~V\o..I5 
(S/DR~):. FAc..V. EX LJ 

PHI 

T+~L Se...T R..e~~e~ 
~o To Pk.se 3 

eVA... R .... I ~ L~ 

(note: B r~. W0..6 c:.\eQ.rj \n PR E I ) 

PHZ- A~s~B 

.,'-1.. O's-A 

f'Jl'3 

rlOl 

Re~e.+ ttl 
S&+ ex/, 

(CV'5. E-<.~'2..)u(~VA- BO· E<32)~Set~4!f1lt'St 
c..VA"* c.- b 
CvS~ NC.~b 

1-+# csal 
A+I::> +c.s---'s 

(eVA, -B3D) v (c.vs. 1(00) => S ..... A 
c..vs. Koo ~- I ~ 6'3/ 
eVA. B'30. KOC -=;> SeT- Cc:.1 
E+I ~e:. 
S\"'i~1 B le~t oY\E.' (Cyc...liC.) 
(C.VS+~WI). (E-..':"'3:.)-t> P+I ~ p 

(S/t.R31/.2.J - F"AC.V. C72,. lP~E£2.. I.JIA) 

NA)(.~te = FAC.V. PHI 
E,7xl = FUCVS. PHI 

HRQ. =. FIJC'IS. PI-II 
BRPH 3 = FUC'VS. P~ I 

Pf'e ~L + i\o'\ (PREl.. NIA) pkc.$~ 

13X S -:. 'FAeV. PH1. 
5 XA = F ACV. Nil 
AX /1 ,.. FAC.V. P~2. 
(R/c.e I) = FAC.V. PH!. 
(s/c.x/I) = FACV. ~l. 

MRQ. -- FUc..VS. PH3. t-lE2. + FAtV. PH3.NE2. 130 
bXC./6 =FAC.V. PH3. tn 
\)xNC. = FUCVS • Plt3 
c..XI/s'= FUC.VS. PH3 
SXA~b - FACV. PH3 
AXS =FAC.V. PH3. ~7. 830+FUCV5.PH3.I\OO 
831)(,1 = FUCVS. PH3. KoO 
S/C.C.I = FAC.V. PI-I'3. &7. B'30 • KOO 
Pc..T£I~ FAC.V. PH'3 
ex 81-1 =- FAc..V. PH3 
perPI. f'ACV. fH~. SWI. N(S'2.E7] 

+r:UCVSl. PW3, N(~2.,e:1J 

I-lu,..!,., ... +0 b .. c.o)'lv ..... fed -+ A 

E cO ..... YI+s f'epi+i-riO)1$ of P113. 

R-I.R i~ c.vs 

AU 0 ~ Su..6fll',,",f". 
'(e$lJ.lr to A. 

c..C.1 VoID..S c.lQ.~V'eJ ;111 PH2.. 
Cou...,'t itev .. + 'o')\s. 

C'VA(29)) C\lS(2.8) lofa 

PK3 
"C.O'ilT.) 

FUNCTION PERFORMED 

se.t SWI 
E" ='3 ::::!> ~e.f~t" P\.\3 
E-33 ~ ~ +0 PHt 
Se.t" Re't 1Ae.:!>T ) Q .... P 

SIGNALS INVOLVED 

S/5WI = FAC.V. PH3 
BRPH3 ::. FAC.V. PH:'. N(E2... ei) 

~~CVI = FAeV. PH3, (E2.E7) 
S/TIOL.. ... 'FAc..V. ?-H3 

f'H4 A----+S~Rw 5KA':::: rAC.V. Pi¥f' 
Rw :: FAC-V. PHt 

(S/T8l) = FAC-V I PHt 
TIOL (.VS:::;l> e. .. :t LR31/2. ~ .. ., Rvl-lR (50 /LR.31/2 = FUc.vS. PH't 

FH5 c..vs ~ B~s 

T8L S~t- T"F-STA 
E.NDE.. 

S~fVJ 

s~A 

jY' PH';-

SX'B = FUC.VS • PH':) 
RvJ =- FUc:..vS . PHS
Ax.s = FUCVS ' PHS" 
s/i&:~TA ':: FACV • PK5" 
ENDr:: ~ FACV. PHS" 

-b3-

COMMENTS 

~-lJ~ ... 
If C.VS', 

Re.»')"'-ilAd~Y'~ R. 
H evA; 

Co'olve.rte! Nr..u .. k.,."" R.. 

2o-f2 



PHASE 1 FA~T . (F4ST ihC/udes 

f FUNCTION PERFORMED 

Pf.ll cc. ~ E 
L M.... ~o to f}1'3A 

Se.r PJlA 
T+RL. Se+ Re.}/Aest 

PHIA 

1> .... :1' .. 
Rei 

srM ~ C-o To PillA 
St!.T PJ-IA 

Se:t lYl+eV'l'"lApt; b Ie 
$/l.T DRQ 

c.-.o+J> 
~ese.+ r",ie..'f'Y't..IpTilole. 
SQ.-t Re<J.,~est 
R~"""'A v 

R+I~R 

SXADD 

A- S-+ MB 

R+I """""R 
E.-I--E 
E =i' I ::9 Se..-t 1<e':l.rLAe:s-r 

=:> p+l ~f' 
~ RR--f-:!>A 
=:> Re. reed- PH e.A 

e:.= I ~ Ct-o P\"o..~e. \3A 
~ Set Retues-t 

LM (2A) STM (2B) 

S-t;. c.1:. Ivo<:-t-",,,, .. ri,,,,,,,,,l 
SIGNALS INVOLVED 

Exec. = FAST. PHI. (&1. N&'S. tf,) 
BRPH3 I: FAST. PHI. "LA. r:r2. 
;,/PHA = FAST. PHI. e-2.. 
MRQ = FAST". PH I. <Jr2. • NeT7 

f3 R P 1-11 = FA:5 T. PH J • 0-L. B. 0- 2-
'5/PHA ~ PASr. PHI. &2-

5/rEfIl = FAST"· PHI. (~+.N&S. fJ') 

COMMENTS 

Ac.c.eo:.$ /5+ Word 

S/[)R~ = FAST". E.X U DRQ i~ se~ .ftJ'f' 6-11 
+ F'A5T'A. EX u pho.s "S o~ e,.>C.ec.u·r;oYl 

DXc./r; =' FASTA. Ptll Ylot- Si~Yli~iCGL",-t 
R/r~N = FAST"A. p~H 
M~Q = FASTA.PI-II ~ 
AX. ~R = PASTA. PHI. (C'74. N~s". (5'1 
pc. TR. :: FA~TA • PHI. e7 
SXADD = FASTA. PH \ 'not ~i~y\i~ iC.o.. ..... t 
'S/TeL = FA'::!TA. PH I 

MW =- FASTA. PI-I2. 
SXA = FASTA. PH 2-
I"C.TR. '::. FA~T'A • PI-l2 
Me. TEl = FASTA. PMc:!.. 

lM 
SIM 

SiM 

MRQ = FASTA. f'HZ • N(E=I) 
PC.TPI == t=ASTA. P14e.. N(E '" ~ 
AXRR. =FASTA. ?~2... Nc..E~I).N&L' 
BRf'H2..=FA5TA. PI-\"2...N(e;:=\).NC1L~ 
BRPHI3=FASTA. PI-\2.. .(E=Ij. 0-2-

(E=I)=~E+.},jES.NE'.E7 
EO T\.,f'U E'3 ~¥"e SrM 

HRQ/I = FASTA. PH2.. (E=I).5-2. 
s/rSL= FAsTA. PHc:!.. 

ittYlore.d... 

I af'2. 

PHASE I~---F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----~------S--IG-N-AL-S--I-NV-O-L-V-ED--------------CO-MM--E-NT-S----~ 
PHSA 

PI-ISA 

rHI3A 

(5.. '" I) ~ P+ I ~ P 
::::I;;> Se.t Re.~lJI.es~ 

Re. ~e.t IYl+-en"l.jf+; b Je 
4-0 -ro Ph~ ... t 'SA 

c~ b 
D~ S _RW 

R+I--/.o)R 
E -(~E 
E:¢ I ~ R::eF'eo-t f'HSA 
E. ~ I ov- 2. :::;> SeT Re'b ue.st 

=;> P+I~ P 
E= I =iP Set Re% 104 est 

C.O To f'f-I \ 3A 

LM)sTI'\ 

,Dxc./ '" = FASTA • PH 3 1st rJord ~ b 
5)(!) = FAS'A. ~\043 • 't)'\-I. .. r .L • 

A)( S - FAST"A. F'f\. 3 I J "1 S,iM/TiC-A. ..... 

Pc. T P ( :. FA 51, A • PH'e> • N(E:I). ~LA (E=I):: NE4. NES".IJE'.£7 
fv1RQ = FASTA. PH3. N(e:=t). C)LA EO HV'IA E.'3 a.r~ It-\ 

I 
i~Y\ored, 

R/rEN -= F"ASTA • p~ 3 . 
6RPHS- .... FASTA • PH3. e"LA. 

bxc../~ =: FA~TA • Pi-45" 
5X D = FASTA. PH5 
RW = FASTA. F'H5 

FC.TR "'" FASTA. PHS' 

MeTE \ = FA S,TA. PI45" 
BR:.PH5'" FASTA. PHS"'. "'LA. N(E=I; 
MRQ. .:: FASTA. PI-+S"". N(E=- /c;R2.). &LA 
PCTPI = FAs.TA. PHS.N(E=/~R2.).&LA 
M~Q/I ;. FAS'-A. PHS". (e=I). N0"7. (5'2. 
8~PH\'3 = FASTA. PHS".~LA.&Z.(E=I) 

ENDE = FA"5TA. PHI3 

-b+-

Word ~ }) 
Wovd -rl Re.aiSt"u" 

P+I ~ f' eit.. 

2. of if:. 

LN 

1..1-1 
STM 



PHASE~ I ______________________ --------------------------~--------------~ 

fJII 

TfRL 

TbL 

PHg 

t T'L I 
PH4-

T~L 

1 

FUNCTION PERFORMED 

CC.~E 

Se.T IYlt-er-rupti 61 ~ 
c c. ......... .l:> e.8 - ])31 
cc.;::o .... I ........ De.7 
RR/",.;3~ ~ AI" - 31 
I~A31 

S/N4-X 

.,...A ot" - /) ~ B/b-3/ 

I~ -r+ C.s ~",.J. fr~fA'I't!. foil' 
4p~a..fJ O-li%)I">'fe..I1T" 

IJPUJ()..V'J AI~" HA/+~oV'd 
5 -.. Ao-- IS" 

C/el-r !) 

au A ~ s--.A 

5e..t N~)(. 

5c<.T R.~t.(.e ~;t 
se.t L6 1/1 

SIGNALS INVOLVED 

5/l>RQ. = FAST. EX U 
+ FASTi'\, E.Xt.) 

EXC.C= FAST. PH-I. (~Jf. "I~ •• ~,) 
S/IEN= FA'5T. PHI. (&'t. N9-S. &,) 
DxtC. = FAST. PHI. (,,4-. NO'S. &,) 
1)2.7 Xl = FASr. PHI. Cc.~.JJO'a .. ~+.N{J'S'.tr' 
AX~R!~ = F"A~T". PHI. 0"1-.3 
A31 x- V'J = 'f!'AST". PH I. N('7G 
(S/NCrX) = FASr. PHI. N$-2. 

Cr/"9/1 :: FA5r. p~G 
• 8Xs - f"ASr. PI-\2. 
S/NPRX = FAsT. p~,-

SXUAH = FAsT. PH:; 
AXs/z.. :. FAST. PI-\-~ 

tlX/1 ~ FAsr. Ptt3 

:s.X B =. FAS'. PH~ 
$x.A = F' ASo'-. P14'f 
AXS = FAST. P/"Pf 
(S/N~)c'~::. FAST. pt-\4 

M RQ. =- FASt. PH4 
lS./~B"!>\/\) ::. FAS'-. PH~ 

(STACK INSTRllcTIONS) 

COMMENTS 

} 

Ser ,HJ')MJ,cr of 
W()Y'c:l S. i. to Ic..sf' 51. 
e.v.ci of A t>F" {) 

P,..e.f""re ~Q'" ",e~t).,fio\o\ 

tHo loj -UJorcL COCo( l1+ i..... B 
J(~J'Iq./, Uv..se.s o~...., 

BO-IS- w~i1f! I're..se++i'! 
t:'f N~X ;10\ P~I c,.. ....... ~e.s .~ 
+1.._ c..oLLM~ to (,.e ne.yA.te~ 

PHASE I~~-F-U-N-CT-I-O-N-P-E-RF-O-RM--ED----~-------S-IG-N-AL-S--IN-V-O-L-VE-D-------------C-O-MM-E-N-T-S--~ 

c .. to.. 
Re.I 

ilOl 

PH' 

TaL 

MB~C.~D 
Put -+ lB 

- A --+ S ~ A .fo'(' PlJshe; 

A+b+CS - ~ ~ B 
f'reve"'rlt c.ohy ho~ ~ ... ds t~ } 
Sf'A-C<!!! field J 

DI~' ~ ~ Se.:r SW2. 
DO ·~o ~ Se:t- SW I 
1:>lb. 'S/fo u 150. sO:;' Se.i" TRAP T~30 
DIG.. Sib u DO. So... 5e..T ffl~ 

~o -r" fH ItfA 

Se1- c.x:s ~or PH7 

5/TaL 
A~S ~c.~ b/(s.-l.>31 

DXC/b = FAST • PHS 

AXS = FAST. PHS". (77 
Cr/&>I' = FASor. PHS" 

(&/.,01../1):: FA5T. PHS 

SXAt:>l:> "FAS'. PIH. 
KIS" - I. FAST. PHb 
Bx S = FAST. PI{" 
s/swa - FASr. PH" . DJ'=o. N s'" 
s/SW\ = FAST. Pitt.. • bD. IJSO 
~S/TR~o/l)-= fAST. PH' 
S/PHA = FAST". PH". bl'. NS/~ 
Se.Ptf/l/-= FAST. Pl4b. 0/"- .'NSUo 

s/PHA == FAsI, PH"'. b 0 • NSO 
BRPI"W1 = FASt, PH~ • bO. NSO 

S/c..XS .... (S/CXS/I):. FASi.PH(' 

S/T8L =- (s/Cx.s/I)r$FAST.PH(' 

Sl(A = FA.Sr. PK"7 
DxC.!2.. = FAS,,-. Pfo1; 
AX/\ = FAsr. Ptf7 
M~Q : FA~T • PHi 

-G5-

(i:A vD -.. 1> 
Ne,. .... +e 

Hold. K IS" '"I 

J 
Mo d.i';y ~/A.('e. /wc,J e .. t. 
O-Vld s+orf!- \'.1\ B. 

WOY'J Ove.\ftlu."d.e.",~low 
Spo..c.e Ove.r- /u~ctV'.flouJ 

P~s~/fWl 6v~ ",.flo'" .e /r-.p 

] 

To P\"o-se 14A ro ,.boyr 
i)l.Si"v'uc..1"'"ic'III i+ Tro..f 
~D-sl- I.i-t '5 OM. 

~ r"t.r~,..e.. .... t (0'1' t>ec. ... ~,..e ... t .... 

J i",t"o bl"-~I) '~i," ;)11)((. 



PHASE Ir----F~U-N-CT-I-O-N-P-E-RF-O-~--ED----,--------S-IG-N-AL-S--I-NV-O-L-VE-D------~-----C-O-MM-E-N-T-S--~ 

Do:to 
Rot 

Oo.:to.. 
ReI 

PUlA 

'Se..."t" C.X5 

p~s......,c 

5e..T- FHA 
G-o To f'I-ItA 
I ~ t.5~1 
Afro - C 50 -IS" 
So=.'t Re.'lrt.\Q~; .. t 

c.~t> 
Ref>e.."t ht~N'r..A pri b I~ 
A+l:>+~S""'" s.....,..,. p 
5e..T Re.ttlAe.~t
R~--tA 

R+I--+ ~ 
cro +"0 PJ..o...s.e.. 3 A 

b.x~/G. -= FAST .PH8 
Sx.b = F As-, • PHS 
AX'S = FA~T. PHB. (C7L..A +0"L.3) 

s/c.x S : FAST. PHS. Ni9-L3 

s X P = FA SI • Ptl~ 
S/PHA = FA5. •• PHi 
B~ pl-ll '::. F"Asr. PHcr. tJ&L...3 
C.S X I Ie = FAST. P~~. ~&Le.W~L.) 
c.sx\/~ ': FAST. PH'. AIC:a 
MRQ ~ FAST. Pt\9. &L3 

DXc../, = FASTA • PHI 
R/xs:", ::. FAs.rA. PH I 
PX So -= FAST"A. I='HI. N&2. 
MR..Q -= F ASTA 0' PI4 \ • 
A X RR. =- F ASTA • P fil. (&4. N<9-5'". e-7) 
Pc. TR = !=ASTA. PHI. (71 
BRPH~= FASTA. PHI. (&if.NO'~.t.I&~ 
SXAI>.\) = FAsrA • Pf.II 
s/,-eL = FA STA • PH I 

T5A ~./) 

He Id EA i", C. 

Tor s i ~"o'\ e)l.+e'>'\'io[c~ 
(ll/oTt! A ,s c.ieo..r el<ce"r 

hi' PI.M 

Mocl.i +i e.d rSA -+ P 

3ofc:.. 

PHASE !r----F-U-N-C-T-IO-N--PE-R-F-O~--E-D----~------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------CO-MM--E-NT-S----~ 

PH2A t II 

TIL f 

fH34 

1'8L 

T8L 

PLW) eTc.. 

R-+' -+"J 'f/!. 
E-I ....,.. E' 
Epi I • Se.:t Re.«&-c,.\ .. ~T 

P+I ~'P 
~~~A 
RepeA..+Pko...S-L'-.A 

P5WoJ [f'SI1. e:~'1~ G-o t'o PHS"A 

MB-c....-Hf) 
D ..... S ~A 

Cro to PI-\5"'A i~ ~LM 
?-+ I --.. P 
!>e.+ Rarrv.. e.~t 
Re.,..t r~t-e.~Y.uftj bl~ 
::'c..+- LXS 

set TaL 

MW = FA5TA • PH2. 
SXA = F A5TA • PHZ, 
Pc...TR.. = FASrA. PH%.. 
I-'lc..TE :::; FA5TA. F'H-2.. 
MRQ:: FASTA. PHi... N (E.= I). C'rt-'B 
f'c'TPI::= FA~TA, PH:>'. N(e:=I). B-LB 
AX R R ~ FA~rA, PH1.. N (e:=I') • N(i-L"t 
3RPJf2. = FASTA. PH2,.N {a =1)" N~LI'f 
BRPHB:: FASt'"A. PH2. .(E. ... I). NfI''2-

-t F A5TA • PH~. e-t.. ct • N~'l
AX'/I ::::. FA srA. PH2.. (E.a/) , N<9"l. 

+ FA5rA • PH2-. &L-" 
5!CX'=- = FA'STA • Pti.2... (E.= I), N~2. 

-+ FASTA ,Ptl2.. &L~ 
S/TSL =- FASTA. PH'-

DXC/~;a FA5,A • fH'3 
SX]) = FAsiA. PH3 
AX S '= FA srA. PH 3 
Bl'tPH-S"= FA~TA. PH'3. &LA 
pc-rfl::.. FASTA. PH3. N(E.:::I). (j-LA 

MRQ =. FA-SoIA. PH 3. N (£=1). ~L.4 
R II EN = F AS T'A- • P H ~ 
'!:> /c..x s =- FAS'rA , PH3. ~L.8' 
5/181- '= FASrA. PH3. 

~x.P = FA~TA. PH,(
s/r8L:: FAST'A • Pt4't 

Pr"e...{'Qo..,(, c... To R (l.q...( 
)..')'Id. w" ... c:L 

,SA --* c... 

40fb 



PHASE I~---F-U-N-CT-I-O-N-P-E-R-FO-~--ED----~-------S-IG-N-A-LS--I-NV-o-L-VE-D------~-----C-O-MM-E-N-T-S--~ 

1'"SL 

TbL 

PHIA 

pH8A 
TaL 

R.+\~f! 
e:-I ~ E 
E.:jII! I ~ Re.fOQA..+ PHS"A 
E,t \Of' ~ ~ Se,.;- Re.~, .. u~ ~+ 

.. P+\"""fJ 

A -- s-+-+ f' 

I s --...+ c..S 
O'S ~A 
c.c ~ t2.&'-31 
5e.. T R.e}u e ~t
cc.=-o :::1;> I ~ 1:>2.7 

Se..T NCrX 
Se.t" ex ~ ~~r s...,c. i" PH7A 

set T8L 

D- I ~ S ~ C -I+.D 
-·D ---+ S ~A 

MB-+C"""'HD 
se.t" Re~tJ...e.~'t 
Cro t-o Pk ... ~e. lOA 

PHASE I FUNCTION PERFO~ED 

~s~~o.. 
-'(</)..J</)\I\ 
tL~~~~ 

PH'M D~S-+-+f> 

nL c.~l) 

set R~lA.est 

fJl/ll4 'D+A--"S--'HB 

T("L &e.T R.et~e.~t-
~e~eT rl".t-e.vru.fhbl~ 
(fo't ?u I ~ LB jl'\ PI-IJ~ 

f"\\A l3~S~MB 

\-'u \ -* L13 
ibL s~A 

set Re.t--lA.e ~t wr next" [)IIstl". 

~ 
FHIZ-A SuJ( -++tt\ 

(AI-IS" =0 1 ~ SeT eC2. 
ibL SW2. ..,..,. C.c..3 

(AI7-31 =0 ) ~ s,e. r ~c..'f 

E:ND 
Dt:\l. 
ReI 

?H/fA !)~ s~A 

nl Se...r- R~~esr 
4-0 To Pho...se. {).A 

I 

Dx~/~ = FASTA. PHo 
SXt:> = FASTA • Flis"" 

Ru.l :.. FA5TA • PHS-
pc..i~ :. FA~TA .• ~HS" 
MC.TE.\ ~ FA~-rA. PHS" 
SR.-PHS"" :: FA-~rA.. FH;'. eLA. N(E=I) 
MR~ =. FA~'-A,P"S-. N(e::I&Re.).tJLA 
PC..TPI = FA-~IA. PHS". N(E~I ~~2).0iA 

p XS - FAS lit. Prtb 
S'X.A == FA'5TA • pl-t~ 
~5 X I ::: !=A5iA • Pf.\~ 
Axil :a. FA'5TA-. PHG. 
DX <'-c = FAS'IA _ PHb • &lA. N6-Z. 
MRQ -= F'ASrA. PH--G:. • 6-L..A 
\)2.ix\ = FAS'IA. PHfc.&LA. c.c.c 
S/N Cr)C... ;- !=AS TA. PI+" .. t!TLA. NO']. 
s./c.xs = I='AsrA .. PHG. • C7-L8 
SITSL -= PASTA ,PH" 

SXADb = FASTA. I-'H7 
AX S = FA5-rA. PH7. &LA 
DXC./" = FASiA. PH7 
MRQ. =- FAS'lA • PHi 
BRf'HIO: FA~IA-. PH7 

sX'P =- FASTA. F'1-\8 
ex 5 w ..... <; pf'e.!oe.. + i"'- flu..!. e e..A 

SIGNALS INVOLVED 

pxs ::. FA5TA. PH? 
SXt> =- FA~TA • PH-9 
DXc.;" =- FAsrA • Pi'1<t 
MRQ.. = l=A~rA. PH-Cf 

MW:: FA-S'-A. f'HIO 
!SXA-bb ::. FA~IA, ?1110 
~R.C<.. =- FA5TA, P/410 
'R /IS-N =- FA~'\A, PHIO 
(S/LB31/1)'" FA~'-A, PHIO 

MW = FAS'-A--. pH-II 
SxB :::0.. rA-STA. PH-II 

/t'XS =- FA-STA ,. P'-HI 
MRQ/I -==- FA5TA ~ PH /I 

S/cC.\ =- r-A~'-A. PHIA. SW( 

~/Cc.l. ':::: FAsTA # PHIl. • AOIt~:e. 
-s/c:c. 3 ~ FAs>TA. PHIZ-. Sw2.. 
s/c-<:.4 .,., FA--STA-. f'H12. A1731 ~ 

(R /c.r:... ') = FAsrA. PHI2.. 
END£!:= FASrA .. PHI2.. 

6Xb :. FAs.rA. PHlt 
A)(S =- F A-~'-A • PH I If 
MIi!Q./1 =- FA-StrA- . pH-fit 
BRfHI2. ~ ~A--S'-A ~ P""if-

WQV'd -+ b (PL.M) 
,SA ~ 1) (Pl..w) 

VJv-ih. W~Y'J i ... R"sTer 

E.A -+ P 

New ,SA -... b 

FiY\a..1 'SA - Co 

COMMENTS 

EA .... P 

TSA -++ b 

p-".. L.S, Wt"ite. New TSA 
I I 

c.o"I..:Y\t- - f!!A u I 
Pu' -. L.S J £Vrit~ 
C.t)\A.,.t-~A ~or t~S+-:l1t 
RIU(rLA..est" -.\1\ d Q~P 

Re~l.A.e.s-r j(,.V\J. Q..~p 



PHASY 

fRE2. 

PH1 

,4RL 

Pt~L 

FUNCTION PERFORMED 

SI2.:t 'Sw,+-
DI2. -R> SvJl 

DI3. ~ 5wz.. 

DI<.\---H sv-l3 

Fft.er~rT 1_ L£!31 ~oV' PI12-

o ~ ?~'2.....1 P~3 

A- S --P 

PH~ A - S -- EO - E7) PIS"- (-'31 

r~L 

DiS(1..b Ie VVI""'f pi "'"'\ 
Set- \),.+-~ RQ.leo.s~ 

MMC. (bF) 

PHASrf FUNCTION PERFORMED 

F by te. ",,:; =;> + 1 .,0; P33 

SIGNALS INVOLVED 

S/Svv,+ = FU/"""-Ic.. PI<.!<:L 

S/swl = F UI-'IH c.. N S~'f-. PR.E2.. .. DI~ 
s/SW2. = ~\')Mfv\(, NSvJ4 • PR£z \)13 

s/sw'3 -:: F"UMI-\c.. N 5W4-, PRE' 2.. DI'-t 

AXR..R.. =- FtJ 1-11-'1(.. PH1 

5/Le.'3.1/2. = F'UMHC. PH1 

Fx II = FUMMC,.. FI-I1 

.5/.4 RL. =- F"LJ M Me... . PH1 

~XA = F\Jl--'lkC.. F>H~ 

Pxs = !='U~MC.. P/·H. 

A.i<.R\t. -= FUMMC. P!47.. 

/v\ RQ = FUM Me. • Pf./z. 
S/AR.Q. = FUMMc... Pf/z. 
S/~4eL.= FUMMC. PH2 

SXA ::. I="UMMc.. . PH3 

Ex:; = FUHMc. PH 3 

PXS -= FUM~C: PHs 
AXRR.. = FUMMc.., PH3 
S/MAP t:.lS =- FUMM,(. . PH3 

S /DR..Q. ",. FUMI-'tC.. PtB 

SIGNALS INVOLVED 

PA3~ = f'UMMt.. PH4. N (p~a. P~3) 

TlL (<;;;'~I =/):::!;> +1 -++P2.:z .. 

(5W1 ;t,)~ .,.\ ~ P;l.O 
{ 

Pc..T'PI:= Fu"'~c.., PH4. N(P;l.. P'3.3) 

PA 2. ~ = N (F' U M foil Co. PH I.\- • N ~ (;V 1 ) 

PC.i"'f''t-/I = FUMMc... PH'+' . NSvJ't

Dxc..SP = FIJI·"''''C. • PI44-

l>o.to-

~!\.~t 
C.lot-\( 

PHS' 

rbL.. 

MMc. 

c.. ~ t:>2't-t>~\ 

P hyte .. '" 0 • 
C<2+-D31'" l!..,.h. o+" Mo...p 
Dl't -D'3.\ -- By-t'e.. o~ pc..s 
D~'t -b1,./ ..;., B>,+~ 0 ~ Loc....lc.s 

N(P~2.. P~ .... ) ... Rl!.teQ...+ ~ 

(Pol. P3~) ~ 0""" P32..) P33 
RQ.~ e.-r s. W'f 

P-+ S .... '8 

D2t-l)31 ~ IOyte o+- Mo-'P 

Dl~-D~\ - B'Ire... 0+ Pc..B 
D~'t-D"!:ol""" B."t~ o+- loc...t...c; 

() ...,.. t> 
I -- c...S~1 
E.-I ~ Ii 

'i.ee ~rec..io..\ 
eCj-l:A..el.r;ov..s .... t- e.l'\d. 

SRPH+ = FUM Me.. PI,PL N(P3'l. P';3) 

PX/I = FUMMC. [""33 

R../5W'+: Ft.JMM('. PH~ 

SiTS\.. :' rU MMe. Pf+'+ 

5xP .: FUH,MC.. PH5""" 

B)c..~ :' FUM-Me...., P~S 

i+ ~vJ\ 

·I~ ~uJl 

; ~ -:'\,.IJ~ 

""-e.. ... 5pec..io-l 
e~v..",t iOl'ls ...:t ... "d, 

DX/I = F"LJ/'1Hc.... t=>H~ 

c..S..x1/8:: FUMMt.. Pl+~ 

Mc....TE:\ ::.. FUMML PI4-5' 

-b8-

COMMENTS 

1 of 4-

COMMENTS 

h.:..'('e.v>'Ie.""t P b'1t~ oJJr-. 

) 

r"'t- .. c ..... e,..,t' c.o""r V'o \ SfrAV't 
AdJre.."", o.r P,o e. .... \'"22-
~ep~",cli"'d 0"", ~""''Y1c..tio'''l. 

Dow""w/)...'I'~ Ali%'YI 

\ \..oo-~ '!. byte.s \...ue. 

I 
"..""d ~+l,.. ~yh ilA. 
?\...,,-~e 5. No rt...i""~ 
lolA..d..e. a 0"" 1. 'i>+ doc.k. 
ot- PhCl-5e. "+ bec.A.1A.5~ 
cb.. t Gl i s (' eA.d. +ro WI, 

'Me."MoV'), ~e..'Y\. 

2oT4-



PHAS~ FUNCTION PERFORMED 

PH ~ A + D --. 5 ...,... P 

TbL 

f'W7 

MMC. 

PHASEj 

"5 ~A 

s.et- 'Re.\-v....e..st" i ~ eOtA'ft+~ 0 

se.T Ad.d.r-es'i. ~Ie./A.~~ Inte..r/oe.k. 

COIAYlt ~O O-'l'\J )10 I\I\+errt.lp+ ~ 
Re.t- ...... Y'YI to Ptft 

SeT Dc..-to.. Re.leo.sot IMte..rlOC.1c. 

(R O~ LR.') 

FUNCTION PERFORMED 

F~~ 5e..T lYl+~V"V"Vl.ft; ble 
Fre~e.t- I ~ LR.~I 
E~A 

TSL p ........ S -- B 

R.e~e.s+ ~e.)l..t ;VlstV""I.Ac...t:Ul'\ 
::> e.t- D~+I-. Re I eG4.5 e r I1te.,.foc.l 

SIGNALS INVOLVED 

pxs = F'UM Me . PI-lc. 
'5.XAt>D= FUMM.c... Pl-leo 
AX':. ':. F'UH.Mc... PH<. 

M RQ. .. FUM. f'A.c:.. PHC. • N~.e 

S./A~Q. : FUMMC.. P/-lG. 
S/s.w!f::: F{)MMC. PJ..I<... INT.NE~ 

SX.B ~ FUMMC.. PI·47 
PX5 ~ FUM-M.e... PH7 

BR.PH4.:' PUMfIiK. P1-l7. Nswf.'Wft 
s/DR.Q :: FL)H. f.A, c., PI4 7 

s I rB> L =" Fu M "'" c.., PH7 

PA1.2.. : FUM,t-\C. (FH4';-P,",S). N5lJJI 

P(.T P 4/1 ~ ~UMMc.. PHS 

SXA ::. FUIl\.KC. , PH8 
f<W = FUMMe.., PHS 
R IHA?Dl~ ~ FUM"""C. .. PHS 

SIGNALS INVOLVED 

5/I EN = FUMMC. • PHCf 

5/L..!a.:'1/1... :=: Ft.JMM.(. PH~ 

AXE. :: F"UMMc... P149 
Sx..p FUM M c.. PWf 
Bx.S " FU M Moe... • PH' 
M RQ/f -= F"UM M c.. PH9 , N S w~ 
5/DRo..:: FUMMc.., PH9 

PIfIO t3 v A --.. S ~ ~ vJ (Rul O"YI lR) S X B -= FUMM.c... PH 10 
SXA = Ft.JMMc., PHIO 

T8l RvJ = F"'UKMc:.. PH 10 

MMC. 

t:.reVler(A..t'!.. END!: it- )(0 i"r'lte.rV'lApt ENDE =(FUKMt. • tJ s.w+). PH-IO 

MAPW = MMc.vJ. Swl 
tac..6W :: MMCvJ.. 5 W2.. 

LOc..~w :: MMCVJ. 5uJ~ 

MMC-W = FUHMe... PHS , 
-+ FU M M c.. PH4.(NP~2. NP3~ 

MAP VJKt> : F UMMC., Ex U 

-b9-

COMMENTS 

~es.s ~eJLt word 

~W+ u~e.J he.ye. to 
~'Me.'rI1 ~e.t jl'lte.l"'r"",,,,t 
Ie;. pel1c!i"'1-' 

~ lYl<:..'('<2.IOI\e.",t p ~t PlO 0'('

U ~.n. d.efe~di\l\G oy.. +tA~ttO) 

store.. )'lev..! ~ 

COMMENTS 

4cf.,.. 



I FutNT .. "'-I". OLB 
PHASE I FUNCTION PERFORMED 
PI-I/ 

T4RL 

PHZ 

T8l 

PH3 

TBl 

PH4 

ISL 

D--? S -+? RW 
(R - lR) 

c..~D 
Set RellAest for )1elC.t r.,.,~t"cJdjo~ 

b ~ s --+ c.c.. 

s --+ ~w (eyt~~ 2. &3 o'l'lly-) 
lRIJI ..... L~) 

EI-JDE. 

SIGNALS INVOLVED COMMENTS 

Dxe,/9 = FUIIJT. PHI 
S/TBL.. = FU 1 NT. E.')<"LJ • N END~ TBL ~or Y"e .. .'",o.{)'Ii~ rh,.ses. 

fsxt) = FUINT'. PH2. 
l RvJ = FU I t-J T . ?H~ 

DXc../, = FU1Nr. PH2... 
(MRQ/I) = FUINT. PH2. 
c;./LF(31/2.:' FUINT. PH2.. 

R I,tJ -= FUUJT • PI-I3 
pre'iet" .,...~ove.. 

S/LR~I/:I. '::. rUIN,. FH3 
S/DRQ ::: FUINT. PH3 

SX]) = FUINT. PH'\
s/c.c.1 c. Fur NT. PH4. so 
S/Cc.~:. FU HJ T. Pl-t'f. S I 
S/Cr:...3:::' FUINI. PH'f. $;2. 
s/cof :. FUUJf I PH4 • S:3 

f:
R/Ce) ::: Ff..)l NT • PH't 
RWB2. ' FurNr. PH't
RvJ!3'! = FtJINT. PH+ 

ENDE.= I="UINT. PH4f 

c..o...vses Q..,.o')P ,,-Iso 

R<J'~LR il'l nex't p,",o...se 

CleeLY' Rul so 1"ko..t RU!D-/5"': 
will be c.leo...r i.,. ~i" .. 1 ~sult 

lofl 

PHASE I~---F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----~-------S-IG-N-A-LS--I-NV-O-L-V-ED--------r-----C-OMM--E-N-TS-----, 

c.~J) 

CO-7 -. &0-7 
Se.+ A"-\L~ fl;p·~IOf 
c:oet PREI 
set TaL 

IYI\..;bi-r dE. .... I/'·,"'~ o~ Lt1)(.c.. ~iY'$l-
1- i _/II. t"L..v-,,", PH I. (SW2. fs set I", PRE-I) 

PRE I No'/"'Y"'o..\ f'V'el'''''r''-TiOYl se't""e.Y\t.e 
A~L'l. t" .... k~s pl .... c.e To c.o""'rlATC!. e·H.'e.c.:t"rve. 

0. c!.cI. .... e.. ... s , 

18L 

P·I~o..I.1~ 

Di~o..b\e 

Diso..b Ie. w.ew.o't1 V'e.tv..e.$ts 
ex.cepT ~O'l' iVld·,'I"t.C.t a..dcl.,.e~~es 

SeT 5t.oJ2- ~or eOYltro\' o~ LI-1)(C,. 

s~t l:lR~ If imrnej;c±.e, 

A~I..'l Pft.£PIIItAT"I.,,,, 
C.ONT' ON ",6:x, PA4-£ 

ANL~ (4't) 

))Xc./,= FUANL iL NANLl.. f'HI 
OXc. =I='UAt-IL~. NANL:e. PHI + eN!)!. 

S/ANL L = FUAt.JLl- _ PHI 
S/PREI = FUA~L'l.. NA~L'i.PI4UJ(~/INrRAPF) 
S/T8L = FVANL..~."'AtJLe.PHI 

LM-X.C .. S.NAR. I .(PHI. FUAf.JLi:. NSVJ2.) 
.. r - - -

N 13~ =1.FUANL~ • NA~L: 

Ql<.P ::. PRE.I • N A.~L 'l; 
PRE~c:w. = t. NF'RERQ./I 

B .. N~L3. i'JANL.1: 

HRQ. = PREI. eHJ2... (N~,+-.N~;', NO'). NANL'l: 
T P~EI • (NO'I. Nc;-a). CHi. • NAN!.! 
+ (PREt. ~lA). I)(.. O'P~Q • NANL"e 

+(FREl.NIA). PREDS'. NANU: 
-t PRE:'. NtA.. NAt.J.L'e 

-+ P~E..2 .NlA • FU~T'I:). NANLe 

+PREa.NIA.FAS~. NANLI 

e-xc. $th L.1-1x.<:. 

ANL~ i~ CASed +0 ~ 
d ;st-;",~ lAi s'" be.t ..... /II./I!.\t\ 
t-I..e 1' ..... 0 PH I's o~ +I..iS 

iv. S+Y'v.c.tiol\ .,.",.l +. 
i",~,~d- of .. ", ... c..tiO,",S lIor~". 
pt.rfOl')'''!.cI by +"'e 

i\llsh·uc..+iOY\. b~i"", 
1..", ... 11 'l-ed. 

RQC. :. PREI. N 11\1.1))(.., F'~E()-PR~/\. NAt.lLe ~ Re"b'f..\(.t.t e..J1" ..... eJ 
+p~EI. NINl:)X. PR..E~p~Q/z..NAJ'\L~ ~br iVl.Ciire..c.-t 

.... + P~E.' _ c..O o-~JV'''~50. 

s/swz. = ANL'l. • PREI 

e/DRQ. = PRE I. t-\ • AliIl.it.f'Rel 

-70-

(il'l co..se. ~nJ;rec.t 
Q.~,h·eS5 Wa..s rnoJe.) 

lofa 



PHASE I~---F-U-N-C-T-IO-N--PE-R-F-ORM--E-D----r-------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------C-OM-M-E-N-TS----~ 
"NL.! (c.o ..... t.) 
Pref· 

S .. T C.o ..... d.i+;o ... c:..od.e +,. i'\'lJ ;c:.t>-.t~ 
ofc..ode. c.lc... ... ;. 

Fol"ce. Ar.()..irH ~feode i\'\to (!;

re.al~teY" fAf0tll c:..o'""f'eti"'-1 
r Y' e fo.. or p.. t- i Olo'l f' h.c.. s Q,; • 

sUffress o..d-Ja.ncemen1: to PH I 

set swl 

(E./C.CI!I) = (ANL"! ,PREI). FAIM.(N&I.N""3).(Not.N~ 
s/c.cl ::. FAbw, (ANLr • PREI) 

(s/c.c.I/') = (ANL,!,PfUlj. FAW 
~/c.c.I) =- (ANLl. PREI) 

S/CC2. = FAbw. (ANL::C • PRE.I) 
(s/cc'l./l) = ~U5. (ANL:e. P~e:I) 
R/c.c2. = (AN L.~ • PR.EI \ 

~
R../C.C ':> = (ANLc . PRE I ') 

(S/CC'+/IJ = (ANLe • PRE-I). FAlM 
R/cc,+ =' (ANL-e. PR..&:I) 
S/cc3 ;: (ANL~. PREI).l>O 

~x/l = CS/PHI/I) AtJLe 

NBR - ... I. ANLZ. (SjPHI/I) 

s/sWI :: ANL=.(sjPHIjI) 

ANL..~. SWI : No PHASE IS 5ET. 

T4-RI.. reset SIN \ 

set f'rtl 

(This dU1"1Hn( robe tilne. a.\\Ov.J5 FA)5 o.nJ Ft.l1~ -tc. seit\ e) 
R/S'NI = I1t-JL:: 

PIf' 
AtoIU NCC.4 ~ p~ S P32.~ SO P33-t:)\ 

~ S~A) ) 

Ol'~ -.. D 
RE.tttAesT V1ext iYlst'l'uc:.. tioYl 

1\\C.c.4. N(c..C.1 • Nc..C.2..) ~ A ~ ::. 
~ S~i~t le~t" 

Olole (c.ycl i c.. ) 

PHASE I FUNCTION PERFORMED 
PH3 Ncel. Nee 2.... NC.c..&t:;> A ~ 5 
ANL1 ~ Sl...\~t leH 

O~~ Cc.l'C1ic.) 
i'~L tel, c.c.2.. • Nc.c.4 =bShift riO"kt 

tlloJO 

PH4 

TIOl 

Set bR..Q 
S~t- TIQL 

Rese.:t ANLe 'Hif-tlof' 
N~CA ~ s- R.,W 
N C.C't '=b A ~ S 

ENCIi: 

S/Plil -= A.NL-i!=. SWI 

S x P -= AN L ~ 1\. PH I 
AXS -- ANL:e/i. PHI 
DX/I =. AN L~ PHI 
MRQ/I = ANl2. PI-II 

A~l~/1 = ANLe. N c.c..4.f-

~XA:: PH2..~N(C.c..I.NCC~'). ANl~/I 

AX5LI :=. ANL~/I. N(Cc:..l.t-.lCO.). PI-I2.. 

SIGNALS INVOLVED 
SXA = t-lc'CI.Nc.c..z...,Prl3.At-.1L'C/1 
AXSLI:s ANLe!l. t-JC.CI. NC.c...Z. PH; 

AX PR~2. = ANL-l/I . eel. ec.l.. PH3 

(S/DRQ') =.AN l e. PI13 
(s/Tlel/l) :=. AN L ~ • PH.3 

R./ANl~ =- Pi-I4- + C.L12AR. 
R,w = AN L..:C/\ • PH~ 
SXA = ANL ~ • NC.c..'f • P~4-
li:~bE:: AN L ~. P+I'f 

-71-

~or I""w.~.l. : .... t~ .......... J type 
DOI.AJ.Ie. word type. 
w~V'cl Ty pe. 

Dov.ble wo1'cI ;-yp~ 

Hc..I-two'f'd. type. 

IM""'e.l.: ..... t~ type. 

I"d,;eJ: o..JJre .. ~e.cl 

2of3 

COMMENTS 



PHASE I l==,4PS £/ B(./o . CJ #-, &5'"' ~6 
I FUNCTION PERFORMED 

PH} L p~ P =#' 00 7"0 pl/S-
:;c. 7 K~ a u£ s{ 

T4f(L Xp5-o .:::;. ,(tE::SET /t/App,r s 

}(P.$o .IIR~o .. 5£7. M,l/pprs, 

xP'>&·J:J./T~AjJF..=-? 6 () 'To 'pJ/3 

5rr I?EtYt.I£$7 

xp5 D ,N,ZA/7IeAPF-=> 1> ~ &< 
Q~ p 

PSvv J ,4 D 

pf/2 P - s -f-'P B 

TbL a...;. p 
..$67" R£(J()CSI 

pJ/3 P -I- I -.4 P 
5E.7 Ket:Ru~ 

76L.. j)..,t- B ~ S -hAIlS 

XPS.D (OF)) LPS.D (OE") 

PHASE I F;IIP~D 
I FUNCTION PERFORMED 

p;/4 P+ I r P 

PI/ s p -+ I ---,P ,P 

S.cr ,££ c:x 0Z: S,T 

TtL. ,i-lf!, _ c- -;4 D 

P;/ (, tf/13 -- c ~P 

"[) - 5 -F PSNI 

R£<;£ T /v1Af j) I5. 

LpSD ~ 0 * CI 
~ -r ]"1 

C ---,4 £1 

TRl1p,X{J<:-D .::::-7 /RII ('( ~c c 
-5 ~ cc 

SIGNALS INVOLVED 
IIB!?p!!:; = ~Ap5 0 . ,PiI /. A)tJ7 

MIf6? ... FAP.sP' PH I' /\/&7 

"-/MIlI'/)&-5 ::; FAf'SD' 11-11 . 87 
S/A1ApPZS:: FApSO .?H- I, ~7 . AJ~30 
1181(1#..3 := P"'f'.50' fHI' 97· INrte.IrI'F 

ArJ;!, 6( :-: FAfsD' fl-ll. G7· IN1l?Af'F 

NtPXP :: FApSD' PHI 1~7 ,J..I(IAI'F12-AP,c) 

lJ?xa, ::; FltpSD' pH 1,07 d/(P-IrI2AfF) 

/oIf)x p.5wl = FApSP ·fIIl 

115 x F ::. FAp50, 1"1/2-
A/l3x:j = FAp5b' 1>J/2.. 

NPX ~ ::' PA p.sD - pfll. 
M;e~ = FAp.5.D 'fH2 

pcTp/ :::= FAp.s.o ·pJ/3 
A-I;<6( =- rApSD -1'1/3 
#SxD =- FAp5.D - ?1I3 
N'5X8 = FA?SD . ptl3 
;VMW ;- FA p5.D ,pJ/3 

AlDX?Sw2 == FA p..s.o . pH-3 

SIGNALS INVOLVED 
pc T F' I = rA p.5D -,17/14-
"!Itt' ~ ~ FA,PSD -PJl4 

Ai s X'D = FA P SD .,PH 4-
Al'MW :::: FApSD- !H4-

PClpl = Flif!'D - 1'1/:) 

IV!,R 0( =:- FA;:; so- til S-
/Vb x cit ==- Vlp.5. D' til!:' 

}/[)xC/6 == AI f:;P . PHt 
)I~YP == FApSo. PH{, 
#f SrJ lx5-= f-Ap5D' fH6 
,N'AX'.$ == FAp.5D . 1#6 

RjtV1ApJ)r:~.: FAfSD' 1#6 
RIC I. == PAfsD '?#6' tJG7 
R/r:r == rApS!> pUG·~t97 
RIEL = 'FA PSD' plf6 . ";~7 

NCe.. x 'T,eACC =- FAp<:'D 'fH6' 7£./fp , 67 
/.Ie c ;t S =- rAF"5D' fllG 

-7c.-

COMMENTS 

lof+ 

COMMENTS 

[p ~LB] 

£'p - L.13] 

cof4-



I TAP~D 
PHASE f FUNCT I ON PERFORMED 

TtL 7/5"::::!;> / -/. c I. 
D6 ~ I -+ II 
D 7 =.> I -h £I 
K.28 =7' 023 -])27 -r Rf2. 3 -Rpz7 
Lpsp . R30 ~ 1--1' 7~ I~ 

Lp~D ,fl30.R31 9 I - IN T J 7 
~$-f.. p 

fICA P ·R z..t:j =0/ 7i.2A t" c.. -/. D28 -DJ I 

j(CS1Z7 -rt<A? 
RESeT INrlPl1PP 
Bt<//t'6 vp l<./D6-3/ 

Xf$.D 'NR2Cj q Gc 7h 7#9 
.J er RkJi /JEST 

SiGNALS INVOLVED COMMENTS 
S/WK 0 = FA ?~D -pf/? D2. 

s/wK I =- rA p~D . P;./7· D3 

s/c~ =: FA pSD . pll7 . Di) 

SiT r :=- FA e ~ 0 . f# 7 . 06 

S /£ r -::. :rA p ~ (;). pH 7 . 1>7 
NR?XD ~ rA?!D' ?H7, R2.8 

.I/VT/~ = ;::-Ap~D.ptl7- ~&7'R3o 

I}./717 =- FAP£r.;; .pJ./7· 1.1&7- i<!30.R31 

NSXA ~ FtlFsD' ~7 

IIpys, ~ FAr'SD. 1)47 

N D Y 7K'A a.:= Mp~D -PII7' 7R.Ap ,R2 9 
R/71<.,4(-, = FAp So D • Pti7 

If/ rIJT/rf/PF = FII'pS () - fH 7 
;.JDx/1 ::: F,4pso .. pH 7 ()1It"C>~[)"7ioAJ"'LLy 

A/~~;:¥I1 .::;- ~pS.D • 1';/7 -&7' I/R2'J 
141<~ = FA/5D' fIl7'~7' NIC2-1 

Lp~D ~ ALL,,""; ('L~C'k /!.)bLock... NC€IN7:rf/?S~.Pii.7.N~7.R30 

hlrrtl .711710 

PHASE I F>1psD 
I FUNCTION PERFORMED 

?1I'1 

7bL 
Re.oae..t 1~A.c..c. 

P!I/o ENf)E 

rbL. 
Ada.. (lelt?,,-~e 

S,Pt=UAL 

5/o.e~ =FAps.c>· IV?H7· J./?Jl8 ·Bv 

}.;~)(';; = r'l1?5D' pfiB 
.5 x A DO = .,-A f S D' p48 
/f1Je. &. -: FA pSo ?f/~ 

SIGNALS INVOLVED 

R/ r RAc..c- = FA P'51) . P\4-~ 

SlOE =- F4{J:5.D , prf/() 

-73-

COMMENTS 

3 of4-

4of4 



PHASE I F(JLf( P = (&tl2 ' &LF) 
I FUNCTION PERFORMED COMMENTS SIGNALS INVOLVED 

pifl M13 - c ~ D II!) ;( C 16 = F ()LR? ,pA I 

"PfI(1. 

,'/Z '/)23 - D27 ~ i<pz3 - Rp 2 7 N,R..p x D = FtJLR.P • Pt/2 
SE 7 I(U.~ t/Es7 #/1( 6</1 = F&J'-~f 'ftl2. 

16L S/.o,e6/. = FtJLl2.p 'f1l2 

n/3 ENDE G.JDE:- : Ff.)LR..f 0 Pt/3 

r
L 

[JAm I(ELt=As.&- I 
LRP(2F) 

IN'])) R.D r "r15rr'()c...ri"ns 

WbJRD 

Si >¥t f I j ~ r fi d. ,Ti )/III i YI ~ D ,. 0.. 't r A. I'll 

(';8=110,..i,.,0 C.'N .. u;t #-~d li.,(' .Le.le..ys) 

WD 

Pho..se.. 

D(j..t~ FF (SW3 

RD/W.D Litle an 
strobe FF (SOW 

U~ 

~ 
4)-

srrob~ 1'0 /)e.llit..f! 
(bl0'4 eo) 

e 

~ 

r---

beviee Re.spo"fls 
(DI&4 

111d. i c.A.t~r FF 
(5INI 

7J, 
) .. 

DRQ 
.. 

: I 

Pho..s:e.. 

bo...to.. Ff (SW3) 

RD/wt> line (Me-50 
-

DRQ 

ENi')E 

--

). 

2. 

£1'10-

I I 

3 3 3 3 4- 4- 4 
I 

bles A dd ... e.s A.\'Idl kiD t ,.:tA tp be~ it..e 

Hid'" 

CD 

i 

~Ol" WD J j,,",s1 Y'vc.:t, 0)1 

i 

I 

I 

I 

I 
WOo.',t'" fo .. 
DeviC-e. +0 
ResfeYt.L 
(D1&+,) 

(l,;) 

,.......-

-74--

j 

I 
; 
I 
i I 
~' 

I 

r---

I""-

I I .. 
Wo..+ ... ~o.,. 
DeVlc.e. to 
Re..~"'vl! Re.r.fO"S~ 
Sitl'lILI 

~VA,I '!e.to) 

4 

'---I-

'---r-

I I 

CD I .. L.;\,it ~i+S1 AI/Lr)\<!, 
t\r- Avclio Co'l1tro/ led 
"'''''e. 

r-----1 

~ Cc)\clitlo'ol c.od.~!> 
Se..t up he.re. 

f---

~ 

f---

I 

I 
lofl 



I Fo--...,;/y; fAI<WD= C7UG.. ((T4.t.!t5.Nor;,) 
PHASE I~---F-U-N-CT-I~O-N-P~E-R-F-O~~E-D--~~~--~S-I-G-N-AL-S--IN-V-o-L-VE-D------~~----CO-M-M-E-NT-S----~ 

So.....,~ ;"'po,.-+",,,t ~'~Y! .... ls 
used i,., WC> 6.'YId. RD 
;)01 stru <:.:t io-..,s. 

INH'tWD = C7\)("·&LD· PHZ·BIt,/'H.· B2.G, } For ,ntern",/ Co.,.,+ro I 
WD 1 NTL= ~U~. OLD· PH2.. BIC.19~ J Mode o~ WI) i l\sirudio ... 

B/t.I"tl = NBI(".NBI7· NBtB·NBI9 

FARwD = o-U(,,· e-4.6b·N~fa 
De.c.ode. of 13 Re..a. BiTs 

Fo.')H; /y (VJb j RD) D~cle. 
I--~'--~,..__;_----:-:-----:=__--~-;-~------------ -- ---- ------------------------------t----- --

PH1 Se+ He')01ol"Y \~e'1;l"A.e",'t tt-Yld Q ~ p MRQ/I:::= F'ARvJD. p!-\ 1 Re}l.le-sT for "/Ie..)<.T iYlSTV'. 

p --" S - B SX'P~ BX'5> := FA DIe. PH1 c++. AJ.lno;,s - B 

PH2. 

T"L 

o -M A AX/I :=: FA~!.,.JD , PH I 

R- LR 
re. ~ -A A x RR =- FA RW D· 1'" H 1 
SeT DATA F/ip- -\'fop 5/SW"3 = FA DI &. PHl 

Rese.t l....,diC",t"ol" Flif'--t\"'f ~ Thes~' O-~ v-><?I! ~s Sv->'3, o-bove) 

Re-sei s;-'('obe. Flif-l;lof ' ()..'{"e 6-lr",-o-d'l" re.se T by c..LEAR. 
d\Jr;"'~ pre.vIOUS END£ 

DATA FF=> BI(.-"!I ~ DIC7'1z-'t7 

DATA FF. WD9 A~ S 
=9/ -7 Dl (75'0 

'vi!). DA,A PF. R~D ~ :-- Dr()o-~I 
WD.(BI,,_I~=D).BZ".B1-7.82.q ~ 5 .. 1' c.r 
wj).(a,c,./'1':.O).B2C;.823 "'* R'e.5e_:t c.r 
WD.(811,,-,,=0).(3U,.BZ7.1330 ~ Sc!--T II 
WD· (BI~-I':O). B:U,.B'30:::9 R'e5eT II 
WD. (61(.-1")::0). B2b. 1327. B31 ~ SeT EI 
WD{B"./'f"O). B2'-. 631 =;> Reset El 

WD·(t3'''-/'':'O). Bl6" B~' ~ Set A It>.. 1'";'" 

WD'(9'4-1~: OJ· 6'2.5' =;>li::e.t>e.T Alc.o..V')oIoI 
WD '(BI~ -I" :0). 82.5".830. 'PlufrC ~s~t MDSIC 
WD· [ BUo'I"I'I&O)oBl,.B30 ~Re.se.'" MUSIC,. 
AlA~M FF..., ALAR.M LI~HT ON 
MU51c.. Fi=. ALARM F='F 

+AL~~M FF' reukj; I KC, ~AUDI& 

1)10)( B = FAR-WD. SW3 

SX'A = C7Lb. crUc,. SW3 
DIe-SOXI = OLD. Ouc,. SW'3 
DIC3-X:::' = enD. o-Ub, ~vJ3. NR~ 

5/CI F =H1H)(Wb. 82.7. B2."I 
Ric! F' ..... HJH)(vJ~. B 2.~ 
s / ! t :::: HI H)( W D., B 2.7 • B eO 
R/rr -= fNI-I)(wD. 830 
s/E! = INFlxwD. 82.7.631 
R/EL:r J1.JH't. W h • B31 

S/ALARM = WDHJrL. • \325. 8'31 
R../ ALARf'1 = ltJ DINTL. 625+ REstT 
s/MU51c. "::. WDINTL .. 625.B~O.NMUSlC. 
R/MUSIC,. == WDINTL, BlS.13'30 
ALARtvI/L..= ALARH 
AUDIC7 = MU~Ic... f-JALARI1 

;-(ALA~M. KRUN/S). I K(. 

Addv-es.; L.i'f'es 

D6..:i ..... ~ S +0'( WD 
~D/WD Li..,e. 
t»-+c,... C7 u + t:ov" Wi) i~ R;!O 

(,0")011 ... 01 0.( hVk> it" 
8its c...OYlt", I YI ~d. I'YO, 

P5vJ2.... 

Audio CO~T~O! (ro~a'es) 

Sip,,,,,1 to Ak~'M l....i1lt 

S '1 Y'.cd to Sre.A-k.e. ... 

PHASE f~---F-u-N-CT-,-O-N-P-E-R-FO-~--E-D----~------S-,-G-NA-L-S--,N-V-O-L-VE-D------~~----CO-M-M-E-NT-S-----, 
PH3 

r"., d. Ico..tor ~ 5-t-A.¥ i 1'1 PH3 

==;> SeT 5tyobe F F 
I.,.,dico..iov- =; Re.sei 'STrobe. I='F 

St~ob~ ~ I ~ DI~48 
I.,.,dictl.ToV'· DI~5'1 • (S'Io- 11 ~O) + 

(61'-I'I:"D).I(SS'3 ~ Se.t c.c.'! 
l"Jic ... toV'· Dl()5"Z '({3,,-I~;tO) + 

(BI'-I~ =0)' K551 ~ Se.t c..c:.4-
(13I,-IQ=0)./(551 ~ SeT tel 
(Bt'-IP'O) .1<552 .. 5e..t- c.c 2-

r",ti ;c,,-TO'/'" ~ Re.seT CC 1/2. ,'3/1-
Ind'co..tor ~ DIC O -"31 ~l) 
IYldic.",-to" ~ Re. ... e.t lYld',~tI-+ol/" 
R~lR 

RI)o (SIIo"'I==O)·l'tld..i(4.tOI" R~O. B21 .... PFsR 
RD '(8,&-/,,:0). I."Ji~jO.'1'"V' 0 6'2.7'" 

P",-fi1>- frro(,.! --"D:o.f-~I 

PH4 DIC7lf1 -t@/e-/9=O~ Se.t D~Q 

DRQ ~ 5t-~y j')'l p",-.s~ ~ 

D Rc:( ==:> Re.se+ DA..to.. FF 
DRQ. :::!;> ENDE: 
R.-. !-R 
RD. R~O =- D --;. S -+ ~w 

set TaL.. 'f not Et-J))E' 

s/sWI = (FA~WD. PH'3;. DIC74'. NSWI 
+ (FAR.VJh. PH 3). B I~ I~ =. NSWI 

BRPrl3 = FARw~ • PH3. N sw I 
S/sw4 = (FAI<WJ). PH3). /oJ sw 1 
R/SWLf = FAD!"'. SWI 
DU)"l+~X I =- f= A R IN:D. S vJ+ 
(s/ C.C3/1) = (FARWD_ 5WI).NBIGI9l. DJ~SI 
S/C.c..3 = (F'ARWD. SWI. Bib 19Z).I<5S.3 

(5/cc4-/1) =(FARL0D.SWI ).N'BlbI9l.DI&52 
s ICC4- :::'(FA~()JD.5WI.13lblq Z). 1<55'/
sleet =(FARVJD.SWI.13lbl'1l).K SS I 
S/C.C2 =-(FARWD.SWI. BI&./'?l). KSS2 
(R./Ce.) =(FARWD. SW/) 
D)(bI~ == (FARIA./D. SVJI.). t-.lBIG:,l~:c. 
R/SWI = F"ADre 

PFSR=(fARvJD. SW1). (BI{'I'1l.Nft7. ).I1f?. B2.7) 

DXPARlTY= PA(?wDolBlbl're..N~7. NRe. B27.lPH3 

S/DRQ - FA~WD. PH~. NDr0"4't 
+FARWD. PH'f. BI('I'1..:c 

I3R.PH4 zoo FA~ vJ'D. PH 4. N D R.Q 

RIsvJ3 = C.l~AR 
E:NDE...: FAICWD. PH~. DRQ. 

RW = &L(. $-U~. PHif, NR.z 
s x. D: &L..c... eu(,. PH4 0 Nf!~ 

S/T8L,: FARW]) - PH4-. NEI\JJ:)f 

-7S-

U"'iY\~ SW4 f"r -- stro be· 

Se.t" c"o....,di +io", c.~(I, 
~ro'»\ S-Yl5.e 5I1J,t"e"'es 
or+l'bll4 £xte.V"Yl~1 Device 

R -+ L. R occurs l'IOof''M~11." 
w;+t.-ovi sf'~t.i"..( c.o."TIr"ClI. 

Re.seT' Pc>.l"i-+'1 IYld,Co.. +DV'.s 
w',rh shorT pul ... @' O)1IP~s~ 

Puts MFl 0-7 i'roto th'+-JI 

w, .. .',t ;~ PL. ... se 4. 
C.LEAR::: EfJt>E + _ .. -



PHASE/~/--~~~~~'~/~:_~~AI~&~~F,~~~I~~~~I/-r------------------------~--------------~ 
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHi 

PHZ 

P--+S-B 
'S-""'A 

I ~ ~ C.S 

Set !)o..To-. FF 
R e.s~t rY\cl,c.~ Tot" r= F 
Se.t MAP.DIS 

A2.t.f-"3/-+ K~ 5 0 - 7 'iI'-I» I' -2$ l.~-'" I I 
50-7 ~AO-7 

a's ~ A 
o's. ---9 I..R 
S 10' ~~I,"-'31 -H A,~-'3' 
R~O· R31 ~ ! -->'+ AS 
K'",",o ~ /'--'A, 
Arc- -=:!P Se.:r He. .... o ... 'Y Re.~Ioolt!.~t 
Se"1- AR.Q 
D",-to.. F'f • ~ 2. ==> F'NCO 
Do-1-o... r:=F, e- (. ~ FNc..1 
Do-T~ FF • (77 ::::::!> FNt'l. 
1::>0.:1-0-. FF • 62.\ :::!;J Ie-PAO 
1:>0-;-'" FF ' BZ,2. => r&PAI 
() .. "to.. FF • 32.'3 ::::!;> TePA? 
2.°'(1) ~ P (2.0,1:> = 32.,0) 

PHASE I FUNCTION PERFORMED 
PH3 :2. O,/, ---.. L 8 

A~ s ~ (vIB 
ref' PRec.E'ED. STR~EE. ~ Set lY1Jiu-toll" 
rep ~oc.e:£']) • L",l ic.~Tot ~ Set sTre~ 
I .... d ;1: ... t .. r ~ Resc..t" '=>trolae. 
l .... d. ic...,.,tor- ~ Sf,,-y ;YI Ph~Se '3 

~ Set D~Q 

T('L hJ,'u..i .. r' reP eel Si~~' ~ S/c..CI 
lYlclic .... tClr. Tt7P C.C2S:~., .. , 9> s/r-c.2 
I~dic.jl.t"V' c!;) Se.t Me."",.,ry lCef(,A,est 
At&. IVI~ic,A.:tolf.(R/()). Nc&NDI ~ G-o tc PH~ 
I-nci;u..to\"" [CR.=O) + Cf1NDa~c..o to rl\8 

~Q""""P 
~R/MAPClS 
=>5e.i t>R~ 

Add, 
Rei 

SeT A~~ 
STMBE ~ \ ~ l(}P ShobE Li"lte. 
f.Jo B~'t'Ic}. ~ 1 --. 1...631 

Li"'hr!O ;So Ioe.i~~ (;.e.tup 
f.... \,.I!>t. i 1'1 PH4 ') 

r"'c!ic-e..tor s .... :t =JI Re ... e.t" I>t.Lu...tor-

2.1,,, ~ LB 
Se:t Me. 'M or)o' ~e.<tr-v.es+ 
se.+ D~Q. 
1<"3\ ==> Q~P 

=!;> ~!.e..T HAfbIS 

HB~ c.. ~ D 
20,fo ~ LB i+ "R3\ 
KI ... Se..T Al:.Q.. 

BX~" SXP = FAl(T. PH I 
Ax s =- FAI(!T. PI4I 
S/Nf'/cX - F"AIo-. PI/I 
S/sw~ -= FADID'. PHI 

P COl'lto.\I'IS llrJ Abt>RESS 

(R/5WI) = FAbIO" + C.L£AR 
S/MAP.D!S - F'AI~. PH I 
(6INLRX~) = FAI&. PHI 

I A. - CS ~Ol" vf. -.Ii&". i Y\ !H2.. 
USirlt 5()13 fool" ~t", F'F 
U~ 111% SWI .for I",d.ie-.'l-or 
Pre.If~+ MA.YOPiI11 

T~RL = FAI&. PHI 

S><UA6 = FAlO'. PH2. 
AXS/, -= FA r8'. PH Z 
A$/ I -= FAICT-. FH~ 

(Pr-e=:.e..T dul"'iYl ~ PHI ') 
AXRR/:2.:::crLt. o-u'f. PHZ, 
A8X t - FArO'. Pt\2. NRZ. N R'3t 
A'tXI: FAt~ PH 2. • NRC. 

M ~Q = FAr 0'1 I . PKZ. 
s/A~Q. = FAIo-. PH'2. 

jlO'FX FeAt> = FAro-. SW3 
(t-Iot .. t',.,i'ia ot..<:'I.JV"$ ;' .. 't" ,.11 
pl,..o.-"~" -tl. ... t SW'3 ,'" ~e..t) 

N PX 2..0 , FAlO". PH2.. 

SIGNALS INVOLVED 
P is )'Iorl'llp..ffr 0,., 1..8 

SXA~ MW =FAlt:7. PH3 
S/s wi ~ FAr0'3. F~. NSVJI. sw4-
SiS w4" FAr C73. NPR. N swr 
R/5w4'" FADtC7-. SiN' 
!3Rf'H3 = FAI,,"S • NSW' 
sl .Drt.Q. = FAr"3. N SIAII 
(s/c.c...l/t) = FAr$-3. C.~NDI. SWI 
(~/CC~/I) :-FAI&1. C.OND2.. SvJl 
N\RQ. :. FA!"'".!. 5WI 
BRPHC. -(00<0. ~Le.. NRc. ~0'~t:>1). 'Swl 

BRP(.\8 -::(FAle-.Kt+FAl~. C.Ot-tf)I). SWI 
PX.Q :. (FAIt); R'l + FA.l~. c.&~1)I).RH'3.SW1 
R./MAPDIS =(F'AIo-. Rr+FAIft'. c.&N1)'~. ~~I 
'::o/DRQ. ~(FAre-. R~+ FAt~. C.ONDI).SV.l\ 

5/ ARQ =- FAt&. PH-3 
rep)(.5'-~B -= FAI(9-3. 5\,..J'f 
(So/L.Sal/l) - FAlO', Pt\~. NBR.. 

(R/SvJI) - FADt~ 

5/M ~Q = FAIO'. PH4-
~/DRQ:. FA1&. PH't 
PXQ = fA!~. PH4. R31 
(R!HAPblS) = fAl~. PH4-~ R'31 

D)( C/6 = FAI&. PHo 

-7"-

O$~ L~ ~or rut.. 
~Q.le<:.1- T'~L e.lack. -reI" PHt 

U ,.""' ....... c! Ali\'I\ 'A' R'e.t 

C.1 ... t ..I' ~' Re1 110+ be.iM8 s .. t 
Acl.clrus Rea oste.r 0 

(Re~. 0 cC\nb''l!. f,'r5t 
c:.ommo.nJ c:JJreQs) 

J 

1 

Fu')'\ Co. ti U"," c.ode 
+0 reo p '5 

IO'P A!. A. v- eo. 'U 

;-0 lOP ~ 
Loo..cL ~e.")\olo"'r A.lclre.s!o 
~O,c. i'nTo P "'ea-Isf'er. 

J of+ 

COMMENTS 
20" loa.ded info P /11 PUl.. 

U'ioi"'~ 5vJI~" I'tIcI.:e.,.tQ'f' 
U~rl'\,\ Sw4 ~f' S+rob ... 

Wcr..it i'f. PHS t.I '1'1+; , sill' ~~t. 

Note. ~ FAI&'~;. 
FAl~. PM! 

5t"t'0\.e ... re-f vi'" C.N'Of 
~iYlt. 

~ote~ No Mel. R4lI-.s~ 01'\ I sf" 
c.jcc.~ i'lll PH3, 

MB re.rn!se~ c..e.\l 21 
2.0 110 r('e.'io~t- i'llTo P iYl "*2. 
b .... +- .~ R '!II = I ~"'YI 
c:.O",'t'e.V\Ts o~ Q t, i'l'l P. 

2of+ 



PHASE I~---F-U-N-CT-I-O-N-P-E-R-F-ORM--E-D~----------S-I-G-N-AL-S--I-NV-o-L-VE-D------~~----CO-MM--E-NT-S----~ 
PH~ R31 + AT&-- ~ MRQ/I MRQ /1 : F'AI~. PH' • (NRal +(2) (for ne~ in st.rUa:IOI'l ) 

~ sl DF!.Q. 5/D R.Q. = FAIe. PH'. (NR~I+o-.2..) 
Re.se.i MAPDIs (R/H APDIS)== FAl6-. Pf.+b E~A.bl~ Mta.f'fi'l'le-
SeT R u I ~ LR ~or I.ISE!. il1 PH 7 S/I-R31/:z.::. FAr 0-. pf·H 

(S/"'SL/1J = FA-r~. PH-Co 

Aut-o ;...,,,+-,'c:.. 1AJL--.e.'\'\ ~e..~!.Ie$T IS )Y),..de (MS rerresents c.ell 20 PH? 
M8-c.. 
Ru f --+ LR.. - Pf'ese..T- i>\ PhD..sc. r:. or1he next indrl}c.tion) 

TeL ~ ..... c.O-/>~j)/,_'3/ CO-,..Do-I)" 
~I>-~ 5~~w I 

Dxc..Rlb:::. FAI&"/I • PH7 
SX D1 RvJ = FA r. 0-1 I • Plt7 (.0 represen-ts cell 2.1) 

Ar~ ~c..~D 
~ 2.0, Co --.., Ll3 

()o..fo. Se...-r DRQ 
Rei --Exc,q.T rot Ar9. R31 

DXC.;' = (7U~. <9-LE • PH7 
-- PY'e.~~-r- into P ;1'l Plo.o.-se.:l. 

(SIr-aLII) =- FArcr. ptn 
(S/D~Q..) =FAI&. PH7 

FHa P ---I> I..B 
R-- L~ 
R:FO.'ITj.(R31 + A~(~)~ RW RW::: FAIe-. PH8. NR~. Nc.cl. (NR31+&Z.) 

SXD/Z. = FArl>'/1 • PH8 AI5-- ~ DI~-"J/-....S,,,-"'I 
i8L ~eseT DA.-t-.. F F 

EN DE 
Are- ~ .D~s 

SIO', etc.. 

R/5 W"3 = C.LEAR. 
EI-JDE = FAIC'7. PHB 
sxJ) =- FAIC1'. Ptt8.(3'z' 

S i~pli t'lee!. T i'Y!.1')11 DiCA...~V'''''h,. 
(I%Yt()V"i~~ C.:Y'c..uit #-:~J L\~t. De.ICLYo;) 

} 
No'f' l"IGL I Ol"el"'D...T; O't1 

UYl/e..s.s ot-kel'"v-JI see. 
('reser. 

WriTe. iY\1-o R~'Cis.-re( R. 
1-lD-ltwor-d 0)\ S from 

cell 20 

Wo'f'd oYl 5. 

3of4 

5I&J TI~ ) TDY,I ~ I~ wit!.. EV~11 ,NoVoee't'o R Field. 

Pho..se 

Do-to.. !="1·lp.~lop (SW!I ~-f----
IOPX.F"CAl> 

t-1APDlS 

'/; s-rr-ob~ Flip-Fl", (SUI 

IePXSTR8. 

R' 18'P Pr~t.~~l S;~. (f> 

hdic. ... +or rr (Sw I) 

ENbE 

2. 

I 

3 3 3 4-

r 

I 

: 
I j 

I 
i 

I , I 
I 

: 

J I II I 

t---
I I 

'--v--1Lv-J 
Refe.o...t- tkis 
phD-$e. U'I\t:\ r~p 
res"o~d5 -0,..1 rtl... PR 
S'\'\'Io..l +-L-.ei\ ser 
!\o\c::lic,.:hv-. 

Repe",+- +~.s 
p\.w.~€ I.AYI+ i \ roP 
~;~YI(l.\?R is low 
t-ke.... se-t' S,V'obe 
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PHASo/ FUNCTION PERFORMED 

weNbE. N~Rri.+ 
E:/IIbE. (S/"l'<f'lP). "'(C;~RQ/:)~S/~R.Q 

INTRA? SEQuENC.E - (SET INTRAPF) 

PHASrj FUNCTION PERFORMED 

R/l-\(:\LT 

SI M~pb't.~ 

NTRf\~ ~ ptevel\t ~~FH'I~ 
c:\oc..k", ~ ne.~{-. cloc.k. 
i~ 'S'~~k doc..\c\(t. 

s IT\o '-

INTRA P SEQ.U~Nc..E - (INTRA PI • Nl NTRAPa) 

SIGNALS INVOLVED 

s/13f{Q.= CS/.IN\RflP~\.N~N~t. t-lf'REi 

... I=l,)bE. ($ (TRPtP').:r:.. rves IBRQ./~ 

(S/I3RG;>/I):; Ff'I\3$ .PH3 +H\1:.R .1>113 
- + Fu'i?>fI L 

C;;(~N,Rf'\P\-= ('S/;n-l'Rf'lp~) 

'S f +N,-R,.i'lP-i. :::. (SI+N"'iRf\PC\.N!<ESI2T 

SIGNALS INVOLVED 

~xs. "'- :t:N-rfl..f'\\-'i. 

S X P -: IN1Rf\Pi ~ IoISDI$ 

bx /1 .:: 4=N\~ PIP i. 

c:.SX i. =- INtR'f"I(->i.. NS,"tl:tS 

~QQ.:. INTR APi 

QL'EAR. -::::: INT~f\fi 

R/lif1LT:;: INTR,f\Pi. 

COMMENTS 

'S~t ~RQ \~ -tro.t> or 'fI\e.f,vft 
i.1 +0 fOi." o.t CV'4'IV'\t

,,,,d'ut..-t l~....... ,cdkr *",c.." 

I\~t \r.s't"'t:!'o ..... 

~Clf\(\.,. ,.-..&hud-LOt'\ .f".t.\.t +rof 
bt.(o.u~(.. ,,!- MeMO-f'i\ ~f()~ 
or "0,",- Ql(S.\-e.,,1 ~d~J 
('0,,,,, 0"+ +Iu... Iof<'l\(."" 
,"'Is·hudi<.> ..... i-t.s~\&. 

:r£- -\-,o~ IS. -90"- M1\

e><-sk"t oM.~s) se+ 
'biQ Q"~"'~ EIJ~E. 

I of 4-

COMMENTS 

s /Mf\Pb:rS:; :I'''nR f){.) 1. ~\S tt.\o\ca.. MOPP;(\'t 

SCeN::. tJ (.'lJJ1RAPL. Nl:NiRAP'2.. NTRflP) o..SSOCH:,+e-cl. ~,t~ cE:+NT 

CS/TIOL ::: INTRf\Pi. N:tNfRA~'2. 

S{rNT~API2... :::: .:tNiRt\P-L. NRESET' 
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,1\ .:tNl~APi·:rN'iRYiP1. 
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PHAStj FUNCT I ON PERFORMED 

=:;~ (:)-7S~A 
TIOl 

o~'D 

i'~ .,.;;. CS 

S/bRQ 

C.I...E~R.. 

R/HALT 

S/MArb:t:.S. 

NTRAf> :;> s~f\dt\{ot\'ee f\Q.xt 

<::.pu doc..k ~,H, ,~-\errUf1-
<::lock 

T~f1P ~ TR1.~-31 ~ P'2.8 -31 

~/P'L. 5" 

INT· NTR.A(.> 9> ::t:tlTO -8-=:> PZ'?-31 

NTRf\P. N:t.NT -? S/P'2.5 

f'ltftG. 

R/INTR.f\Pi 

RILM'Xc.., 

R (AIfCL 

l~TRAF SEQUENcE - llNl RAFI .INTRAF2.) 

PHAStj FUNCTION PERFORMED 

:DrrRM-i A-i.--? S ..;>-a 
:t!I11<~ 

T6L 

Q+?>D 

Co -a:> XA 

0,-'1 ...;::;, 0,-7 

(a-/l ~ R~-31 

S/PRE !. 

P~Q 

lIQ.\-o.. 
R~\. 

INTRA P SEq,UENCE - (N INTRAPI • I NT'RAPa) 

SIGNALS INVOLVED 

Ax S = ::tNTR AP i 

S~P = ~N1R~P1.. Ns.b:rS 

'1::>></\ = J:NiR.APi. 

c.~x 1. ~ rNTRf\Pi.. N S.b:t S 

0('b~Q ::. rN~'F\P:L 

c.L~f\R =. INTRA-Pi. 

R/I-1ALT .. INiRAPi. 

~!M AP~:r~ ~ rN1'R 'P\~i. 

c.~ :r:N"'r = :pJTRAP1..IfnRAPt. ~7R"~ 

PX"TR.. = rNIR~Pi.IN\R .. AP't. TRAP 

S/P'2-0:' P)(.TR 

S / p'2..f:s ::: TR'2..~. P'X..TR. 

P X ::tNT ~ :rNTRAPL ::r.t\liR APQ, .1\ITf~AP. DJT' 

COMMENTS 

S/P'2.:?> ... :t:NTO. pX:fNT ~plc.~l1-e~1\I\ 
P Xi R:: :t:NT~flln. J:NiRt\~·(TRf'lPt- N~NT) co.uses "I\..\errvp+ ~!f"-k.."'\ 

~ I~ -\-fo.p to ~O,' 
i't.RQ: INiR.;A-P1.. :tNTRAP'2.. 

RIINiRAr,i;-:::. rN'T((.f\P'2..+ R~e.T 

LMXc... = t...MXc..,·IJC :INiRf\Pt,:tAITRAP~) 

F11+(.L:: AH-CL' N (TAlTRAPi·l:NTAM;)'t.l 

3of4 

SIGNALS INVOLVED COMMENTS 

SK f7 bl> ::: (NrNTR-APi.=l:m~-APt) .NS"bIS 

ExS :: ( I ~ ) 

'DXc./G; ==- ( II ) 

$RXc. -= ( II ) 

S/PRE! .. ( II ) 

Q ><P = INiR1>tP't 

4- CIT 4-
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PHASE 1 PAvE BU7 C84- +P&4,&S- ·t!6'J 
I FUNCTION PERFORMED SIGNALS INVOLVED 

pilI ~/D~Q = FAt)~. EX\) 

sin ° I.. ': FADS. \~KU 
~ 

!to/.. 

15 -Ii?. 

P-fE.sET v?w/Je.o AL/{;,.v 

C>sA~ p-.5 -I- A 

I!PsI-ttJlJfJ:..):::!J EI? '10 pHS" 
?f{£r;E7 Ii? ~ ~ c 

..5Gr IJT~ £..(.1 f 7i I3LE-

PM -+ DtJ/2. 

e4- -& 7 --"'" DrJ4 -Dr) 7 
1(28- R31 - DUo -bU3 
S-rAI<; -> pu1 
DSA =;> PRLf;Ei :5.,h ( 

DUC-L6-tt = f" Ab~_. N?f+ 3. NPHCf. N PiC.£P 

,e x/=- f;ii oE - pJiz 
(S/NPRX.)=- ;A DG: • p42 

A ;t.5 = FADE:. . ,//2. ' et-c 

~)(P -= TAf),f;. '11/;' BLC 

BR?JI~ :=- FA D[,; - fl-l2 • /~S', 66,617 ) 

(.5/c KRI<..)=- FA DE ' PH2- ' (&~. 86. ()7) 

(S/T£N) -:. rAVE=.' pH2-
/)!.J ~1 OM!": FA J)E:. ' ? Ii:;. • D M 

f)I/X b = FA DE: • PHl. 
DUY R.. = PADE . pf/ 2 

Dr) S711!?! = FA DE. . pfl2 

('5/cxs) ~ -FADE,pf/.2., fiLe 

DUC,L6-c...K"" F="AbE. I\JPH3. NPHCf, N PRf£.P 

COMMENTS 

.fENP .:57/1R r n./JD /)t"7/1/L ~ 

~F IAI.~Vt:-/7()AJ ""-0 [:II,) 

1_-+-----------------+----------'---------1----------1 
n/3 PS.4:=::"; 5£-r ,,<?E&vEST 

UPI.J/JILD ,4/I(,i>I 0. WI:> 

M,{lo. ;;- fAD£. • pl13 . N&LG 

~ )tvA t1;:= F/I D-F . p13 

f)l. /1 ==- FADe' pi-f:;.' BLG 

(R/SvJf) :: FADE 6.X U 

DA(79), ])5(78)) :DL(7E») DST(7F)J DC. (7:D)) DM(7B)) DSA(7C.») ]).D(7A), PAC.K(7t:.\ LlNf'K(77) 

PHASE I TA/.·"E-
I FUNCTION PERFORMED 

nl4 VtHvNWAI<-P ALIGN 

/toL. VM -/)3/ -7 S .,t... J)f.) 

SIGNALS INVOLVED 
Ox c ep : FApE ,pJl.f

t? u x..5 =: FA oE . pJ! 4-
.s x D Ii::, rAPE· pl/4 

(Ph/of! =~ ).N/E"./JOr;tdL-D )~5e-rR~~vE::sT M~~ :::: FADE 11{4-, -p3Z·P33. 1V{)t.JE1J[;,N5WI 

''a/OFit::i-D IJ ~ / + Snli -V.s'-l 1-= (f'A Ol:.· E1(c.I)' PI/ENf) . NeNf)tS-. 

=r .fE'!? R - C- ~/c X'RR) = FADE· p/4-. j)t.JEAlD 

Swl.:: 0 ~ .kEfJ.!3'A7 pl/4 81(;;1/4 ::: r140t: • ptl4-~ /1.5111 / 

p..,. ~ ~ P pC I? I :: FADE, pll4-

lfpL-ffAd}(SWI}~ Br<. n ?fl6 

[[~p ~ ?-tB/ A/J!3_c] 

PHS ~I!.-c 

c Pbhltl/A//I~D I1LI6» P D 

7ioL 

/);.4 _P31 _ ~ + j;)t/ 

\l \.l ;;'6 /7::; () I ~ ~ -I ~ t<.. 
~ #(G.;Df1£t-D)::=:;' KEf~r 'PHS 
~ p/f)HUD' (/),4.1+ O.D).:9 fESE7I#T~/7i~ 
~ o...,......A J E-I ....... E 

])A} etc.., 

f'1/33 ::- fiI [)£ 'ffl4 

(R/S(.IJI) == FADE, £x. U 

DUc..L0CK== FADE, NPH3,NPW,'. NPR.~p 

~/c.)(I(R-) '" FIIPc .pH5 

ox C ~2A- ;;: FAo£ • pIlS'/lU, E7 

pxa..(6/t::: FAP'!;- PI/6-·E6.NG7 

Ox c!'8 :;: !i4p;3 -l'lIs,U. Ei 
PJ(c/J :::: ~vE .I'Jlf( .,vE6 . NE7 

{)l.IxS / pI, J( p/I ;= FAOG ,P#~ 
AtlcTI?- = F;4 Pi. . PH,., Nc~ , '=7 
~~rlS' .= moE- .pl/S'. N{)(lbJ-D 

f{JZI#'A/ ::: fit,OE--, 1'115:'. /)~boID.( Y&S", Ii 6) 

,lrX/1 = ~pE' f>JI~.; Mc.rg/=FADE,PII$ 

DUC.L~CK"" FADE. Nf'H3 . NfH'!. AJP!e.£.P 

-80-

fItCI"'?&' -r.; ~AD c-",ee: 

0rA4//..> CJA!."?"o L.p.qIJ 

~#lr7 Nf./MI3£-.-L . 

\ of+ 

COMMENTS 
c ~ D (.IS/A/r, P byte. 
1ST ~ITcr/) 0(,,1 IS .j("llo./K 

5fEt::/AL 
Ov MI-'!7 BI<I.AIt1 vpEtVl> 

fiu.D /)VRlldi Nh"7 7"'e> 

ill51 8y7£ '77<1/";5TE~ 

'~"'? IJAJ7it.. i)1I 5"y..5 rr 
/I11s ,41. ... -rilE SfCelFlcD 

By7E"s 

IA/C~~E~ PBy 16'11<-

~dE /I1bt-f()I~yWMO OPES 

7/J C ,fe6IS7t£.. 

/3y7iE- /0 ptl LOD? 

'{)u """.>r 13~/".H:; "'.P 
.ENDP.E:~.o W#It£ L~.f7 
BytE IS I~ /) R&t7'S~ 
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PHAS~ FUNCTION PERFORMED 

PH' NENf)rlEL b ... ~EPEAI " 
E'AJt>t='1 ~Ll> ~ I 's .~ ~ 

O--'i: 
l:>ue.ABL&: ~ t>~c.r-31 

Tlo!.. -CJ. •. CTCIC. --'It Pu 

EIJt>FLELI> => 
~6', C.&NO/ nON ChDE~ 
FR~ .l)tJ CABLE INFO-

SIGNALS INVOLVED 

13R:PH' - FAt>E. PH', N oVEND 
R!)( I - FA.D,::', PH6. DU£lJb 
Exll = FAD~. PH(, • .DUS:ND 

1:>)(..DU = F AD~. PHI. 
&>uc.L..~ : FADe. NPH3. NfH". flP/€E~ 
slc.cl = ccx:t>u. 1:> UO 
RIcCI -= c..Cx ()U. t>1..J" 
s/u2. .. CC)<bu. but 
RlcC2 . • C.c.xDU. DU7 
s/C.C 3/1:: c..c.x l:>()/I. 1) Uz. 
Rlce3- = c..cx Pull 
S/C.C4/1 = Cc..X bU/1 . Dt)3 
R/CC4 = c.c.x bull 

t.t..XDI) x F'ADE. PH6 DUENl> 

COMMENTS 

WA II UIJTIL hlJ ~£AJ)y 

Cc..X.bU/1 =c.C.Xl>U. N(&5.fH..fT7).bU£N!). NDUS-
ENOFIELf).(])C -I- buS")-..+ 

~o ,0 PH9 e.~PHqo= FAr>E-. P+1Co, J)IJ£)/f).(fJV7~~+/)u5J 
scr te.£.au£sr ~ R.Q./I ""FA DE. Pl+fc.DUElJD,(fJU 7· 6tJJ + })US) 

[)US ,.,.. A8f:1RI 
lNs.rR. 

N(P.Ab:.. + VNPt:.) :1pJrES£T IAlT~fVpfA8LE. R.lr~N = FAP£, PH". ~1 r~Jt:~,el/ INTT'~J'I..JPTS 
(l>M T t>l». INr~ l::>uMDM bUM!>M - FA!:>!!::' PH'. INI. (N(r5; 0"6) 

J:>Ulf :!:> S~, TlUt" (Ab!>R. )('45"') (S/rTe.AP/I) = (:;/ljIt~'/I). 1.1 ~Ht5 
S/T'~'!I = ('=>/'J1'L:L9/f)+ ---

,,7 PU C.Af!:,~S: ....... /:)2..'+-31 

(J)sr t- ()NPK ) .. ssr vJR!lre:. eyrc-

11DL. "Rs:s.~r vpwA~b ALlCr# 

C "e-c..c. - b u 
IiNDF'/£L..{) ~ s/swl 

OTHf£.~w/s£ R£~£T SW/ 

DA) etc.. 

PHASE I ~f)€ 
I FUNCTION PERFORMED 

?H~ ])tJ -;.. .])24- - 1:)3 / 

Is ~ CS 

'rriCL. NSw I => R£ fe:Jf'" PIIg 
N~WI (PST + UNfK):f;I SET /(E.&UeT 

Sw, :::>s1147~<~(.)!,7ihL...E 
S;VI'N(cC/, ee2..) -=9 SE{trEtNYT (b.JP) 

fpST"'(/~K.) ~ [)U-?I _5 -. M8 

1.P5;+(/Nj'Ic).NSWI.::!? P-f-'/4- ~p 

~ .fE! W~/"" 6y7'E. 
~ JI(PST1'/.IN~K)~ PU-PSI - S ~ I<w 

~ 
..J 
\1 
~ 

A 

TIc/.. 

'Ii(()S7+t.J"'fK.) =If? £--1 ~E. 

N(OS,-r+VNfIc-)( GbIE7:::tJ)~ i?-I-hl<.. 

(S/'-~2.9/1) -= c.C.X.I:>U. t:>t.JJf-

/)X DU = r'AO£'. PH7 
MeQ:: FADE., PH7. (o-s. ~,O'7) 
S/NPfe.X = PAD~, PH7 

DUc..L~~ ... FAlJ£.NPH'J, NPf-!'1. NPR..£P 

S/Swl = F'ItD{:£. ~xu. bUEND, NI£Nb 

R /5W/ = FAbf£. EX U 

SIGNALS INVoLvED 

(;) X C>f./ ::; FAOc, PHS 

cSX / == FADE 'F1-/8 

3 of 4-

COMMENTS 

8~ptfe # FADE· PIle . NSw I LOdp WIIII/N twa 
/WI( tfJ == pAOE.· Pt/8 • /l5vy'/ . (~s· &6.(7) 'l"e.<;'I •• dt b .. <-I:- To ])~<!.. Ace. 

(5/UN) = Fi.toE ·PH8. SW' / 
M~a.11 .:; FADE pfl8. ~wl • N(N(!;-S, (9-', C.C I • cc~) 

5x f./AB =- FADE· PIIS· f.lpINARO ALIt/4EC> P6y1't!. 

Pc-'/?/ = FADE.' PII8 (~S·&6' B7) ',AlSW / 

pA 33 :: FA De:. • P#!3·(f):;-·B6 . ~ 7) ,AJSN / 

MwB.= ':-Af)G..·Pf/81Itrr.&6.~7). NSf'I/ 

$><A",5 =- FACEltlle f.lpwAr<-a A'-161</t!!.:C> 

/(W80 =(rAD~·f!l8)N(&£·&6.&7J. NrE~. 67 

I(wB/ :(h40lE:-'?H8),A)~("066'U7)' E'. N!E.7 

1(WB2-::{fA-ot=.pl/e)'N(&S'~6.n). €C:,. IS? 

Rw8j =(FAoE .pflg),N(Gf'·6-6.B7j. N€~, N£7 

Mc.-TE;/:::FADE.· pfl6 . #,/&5'66' &7) 

MeT!?:. FA Db 'Pfl-8' ;'.;((75'& 6 I B 7).1'/£6 # G 7 

-81-
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PHASEj FUNCTION PERFORMED 

PRE~ .\4IA: set :DRQ., 

Pftl 
MS"'-' C --* b 

T4Rl Q,-.- P 

Se..t !)RQ 

PH2 
E~~E. 

TbL 
Sv. fFY"'e..~~ P+I -I=> 

~::-
S .... Pf'V'es!> r"r,tv-vc..t,,,,,, Prott .... t 

,!oil!. 

Exu «(;7) 

PHASEj FUNCTION PERFORMED 

T4RL 

f'H2. 

T8L 

PH3 6.NDE 

PR~I£cr FAlL~ Set ~RQ 
TbL 

SIGNALS INVOLVED 

FUEXU = ~UG". c9'L 7 

S/DRQ, =: PREa.NIA. O'PRC(. FUEXU. NFABRMIC.H 

Dxc../fc> so FUEXU. PW' 
Pl<.Q ': FUE.XU. PI4-I 

'5/l)~Q. = FUE.x..u. PHI 

ErNDE. = I=UEXU. PH2. 

PC.T'PIDIS::. L. NEtJbE. 
. 1. ~TRAP.~.Vt\..T. NF'UEXU.K~AIIOtll 
(S/T~ACc:.4/\) = P~~T[CTI. E~[)E.MFUEX().~Af 

SIGNALS INVOLVED 

FUBAL. = r:rU~. &t....A 

Qx P -= FU SAL • PH' 
PX.Q = FUBAL. PHI 
s/rsl...= FUBAL. PHI 

RW:::; FUBAL .PHl. 
'5XP = FUI3AL. PI-I2 
Q..XP = FLJ8AL .. PH2 
PXQ, ""' FLJBAL • PH:z. 
MRQ/I = FUBAL. Pt\2. 
S/DRQ. = FU SAL. PH 2.. 

ENDE = FUBAL. PH3 

SiB fCC(:: E.N DE • C.S!,RAP). I. ~~~RtV" 
Whue N(S/I3~Q/\) - I. FUSAL 

-82-

COMMENTS 

oy><:.o.l~ clac.ocli",\ ~it'tla.\ 

c. ......... as C ..... OJR J D 

, oT , 

COMMENTS 

e.~~ i'Y'\ c1i u..+e~ 
~'\- r~+t.4V''I'\ o ... Ure.S 
is iVl Q. re.tls+e.,... 

'of I 



PHAS~ FUNCTION PERFORMED 

"'P1<.E" 2. NIA ~ t. ?H~ 
""4~L- ~ ""''' t- s..d' "-4-KL. 

:&..S .N('R..~c:.){ ~ Q-f)'"P 

~'2>C'R. • \"R .cc ) ~ --* 1t~ 
~ P""-"R..i«t ~...!l 

,T&L 

"PHS EN'DE. 
T~L 

J.Q.to.. relea.se.. 

SIGNALS INVOLVED 

"B"'R"P H3 = F"'!C.- ."VRE.2. NrA 
n"TtL. : I.: I F"'''k. • "'P'it 1::2... NJ:'A 

i. N1:>~ ~ FA')t. ."'PHl. ~. (T{ .C~) 
+F~'!aC... 1>M'l ."57. N(;:'. c:..c:.) 

COMMENTS 

1'" (R..c..c.): K2~· CC I 

+~2.' .c.c:.2, 
+ 1t"!.o • c.c. '1 

"2. M~~/I -; ~A'!C. :?I-\~. S7 I N('R,Ct.) 1.., ~'Tt 3\ • c..c~ 
S ~1-A'8C..,-PH~.~e7.~.t.c:.) S~ J.~ ~_...l 
(s (T1V.C.C.I./t ) :: 'Vi{$TEC..TJ) • I(P'RSTEt.TJ):t'5 (~/-mAec.l+'I) ~ t....,. 
~ -J. "'T"1tACc.4-

. Nn SiEC"i':P.I.:S:r: r . t FA"8'R+FA')C.NnA~ H) 

~ 
(F"""13~+FA'5C.m'RA~) rrfAX:PH3 .e7. N{1t.c ~ 

.... FA~."'PW\.N6').{'R.j ~) 

s/'B'R~ :: AI."DC. "PW3, St1)E. .('!./TR.A?) 
~s/'Smj\\ 

""!'~G':"""~~ 
~ ~ t.~ 'c,A'"" Q. 

BCS ("'9) ) Be R ('-8) I of \ 

PHASEf FUNCTION PERFORMED 

"'?'R ~ 2. . N J: A 
"Rn. +"> A 

T4-'U. TII"R:3!;> I ~ CS'3 \ 

~::P"'R ~ \ .... +') c.s 
~ t, ?H:t 

J.Q ..... at .-J "D'RQ. 

1. 1'\.4-+ ~ ilr1<L 

T'L 

TIOL 

SIGNALS INVOLVED 

AX"R~ ":. r-A~"R . '"P"RE2. NI A 

csx \ /9. :. FA":B'1t-."'P'RE2 , ... m . en 
CS)(.I ~ FA"l:."R ."P"'R.E 2. .N:rP,. \'i<s7 

"B'R"H2. -= FA13"R • "'P"itE.2. ~rA 

s/'];;o'"R.G ': "?"'RE2.N1:J)., • ~FA1~;iR.AI'lC.+I •. ,_ 

NFA13~ANCM = 1::t< ~. FA':3R 

.,-1t'RL =:r. FA~~. "'P'RE"2.. N,D). 

S)(A'P.D ~ 

~/TIOL.. :. 

S/'DRQ = 

COMMENTS 

"'R.~A. 

+ I -t-,) c.s 
-l-+-')C-s 

SXA -::. FA"B'R .7\\:' 1 
"RW :. FA~'R. .l'W:!> ~:rl +> ~ 
'"R'W.:::DJ:S ~ Ft--.lfR .E.Nl)E.l'?1?eTEC.TJ)+ ~~ J..~~ ~ ~ 

'"?'ReTECTl:) b,-~ ,o.-J ~t:c:t W 
£.~J::>£ -.:: FAY>"R.."i'"~.wen.NAo,-NAo03IZ'I\.r,... ~"to l~t-~. 

of FA"'B'R ,"H~ • S7 . AO ~-1 b..-J.. 

PH+ set DRC( S/DRC( :. FABR. PH4-

r'L 
PHS' ENDE 
T'-L 
.lOlA. 
re\~se 

E~nE = FABR. PHS No bro..l"lch 

-83~ 
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WAIT CaE) 

PHASrf FUNCTION PERFORMED 

p\-\\ 

T4RL 

ruz 

s .. + TR28 
CAL'S Of CAl4 ~ Se.t TR.SO 
CAll ~ C.AL4 ~ SeT" TR~' 

f'roee~cI To HITRAP Secrrl.A.e ..... ee 

SIGNALS INVOLVED 

FAtAL.... cY-UO. (NC74. ~5) 

WrRAtc"1 = (FACAt.. 1>1-11. ~TRAP. t.lST~AP). R'Z.8 1 
S;/TMcci =(t-K.AL ~PH\. ,.n1~AF'-~rRAF).~'Z'1 
SjTRACC3 a (FAeAL. PHI. NT~AP. N<:.TRAP). ~'30 
5/TRAce4=(FAeM.. P~I.NTRAP. N~Af). ~~\ 

S/TR~8= (FAC.AL.PHI.NT~AP. N'::.1"RAP) 
S/TR ~O= FAtAL. PI-II • $0' 
(S/T~ ~I/I)= 1=A.c..AL. PHI. 07. W ~TRAP 

(&/"~AP/\J=' F=ACAL • PHI 

S/r.NT~APF :: TR.AP. N~Nr~APF" 
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COMMENTS 

~e.t V,. Ad.d.ress 
o~ Tt'o..r Lou..tiolo1 
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