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!NnEX 

SIGMA 5 INSTRlICTION PHASE SEQUENCE CEIA.RrS 

Mnemonic ~ Page Instruction-Name Mnemonic Code Page Instruction-Name 

LOAD/STORE LOGICAL 

LI 22 112 Load Immediate OR 49 115 OR Word 
LB 72 112 Load Byte EOR 48 115 Exclusive OR Word 
LH 52 112 Load Balfword AND 4B 115 AND Word 
LW 32 112 Load Word 
LD 12 112 Load Doubleword SHIFT 
LCH 5A 112 Load Complement Balfword 
LA1:I 5B 113 Load Absolute Balfword S 25 211 Shift 
LCW 3A 112 Load Complement Word SF 24 214 Shift Floating 
LAW 3:8 113 Load Absolute Word 
LCD lA 112 Load Complement Doubleword FLOATING-POINT ARITHMETIC 
LAD lB 113 Load Absolute Doubleword 
LS 4A 121 Load Selective FAS 3D 302 Floating Add Short 
LM 2A 128 Load Multiple FAL lD 302 Floating Add Long 
LCFI 02 112 Load Conditions & Floating FSS 3C 302 Floating Subtract Short 

Control Immediate FSL lC 302 Floating Subtract Long 
LCF 70 112 Load Conditions & Floating FMS 3F 310 Floating Multiply Short 

Control FMI.. IF 310 Floating Multiply Long 
XW 46 120 Exhange Word FDS 3E 318 Floating Divide Short 
STB 75 120 Store Byte FDL IE 318 Floating Divide Long 
S'XH 55 120 Store Balfword 
STW 35 120 Store Word PUSB DOWN 
STD 15 120 Store Doubleword 
STS 47 121 Store Selective PSW 09 128 Push Word 
STM 2B 128 Store Multiple PLW 08 128 Pull Word 
STCF 74 120 Store Conditions & Floating PSM OB 128 Push Multiple 

Control PLM OA 128 Pull Multiple 
MSP 13 128 Modify Stack Pointer 

ANAL!'ZK/INTERPRET 
EXECUTE/BRANCH 

ANLZ 44 136 Analyze 
IN'!' 6:8 123 Interpret EXU 67 138 Execute 

BCS 69 138 Branch on Conditions Set 
FIXED-POmr ARITHMETIC BCR 68 138 Branch on Conditions Reset 

BIR 65 138 Branch on Incrementing Register 
AI 20 116 Add Immediate BDR 64 138 Branch on Decrementing Register 
AH 50 116 Add Balfword BAL 6A 138 Branch and Link 
AW 30 116 Add Word 
AD 10 116 Add Doubleword CALL 
SB 58 116 Subtract Ba1fword 
SW 38 116 Subtract Word CALI 04 141 Call 1 
SD 18 116 Subtract Doubleword CAL2 05 141 Call 2 
MI 23 201 Multiply Immediate CAL3 06 141 Call 3 
ME 57 201 Multiply Balfword CAL4 07 141 Call 4 
MW 37 201 ?fultiply Word 
DB 56 206 Divide Balfword CONTROL 
DW 36 206 Divide Word 
AWN 66 120 Add Word to Memory LPSD OE 140 Load Program Status Doubleword 
MrB 73 118 Modify & Test Byte xPSD OF 140 Exchange Program Status Doubleword 
MrH 53 118 Modify & Test Halfword LRP 2F 112 Load Register Pointer 
HI.'W 33 118 Modify & Test Word MMC 6F 134 MOve to Memory Control 

WAIT 2& 127 Wait 
COMPARISON RD 6C 142 Read Direct 

WD 6D 142 Write Direct 
CI 21 124 Compare Immediate 
CB 71 124 Compare Byte INPUT/OUTPUT 
CH 51 124 Compare Ha1fword 
CW 31 124 Compare Word SIO 4c 145 Start Input/Output 
CD 11 124 Compare Doubleword HIO 4F 145 Halt Input/Output 
CS 45 121 Compare Selective TIO 4D 145 Test Input/Output 
CLR 39 126 Compare with Limits in Register TDV 4E 145 Test Device 
CLM 19 126 Compare with Limits in Memory AIO 6E 145 Acknowledge Input/Output Interrupt 

MISCELLANEOUS 

Page Sub ject 
101 PCP Phases 
104 PREPARATION 
111 ENDE 
326 Floating Point Notes (Index on p. 301) 
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NOTE 5 ON PCP PJ..IA5t:S 

I. INTE.RRUPTS ARE INHIBITED DURING- Pc.P PHASES BY DISABLING- (sjINTRAP) 

(sir NiRAP) = N(PCPZ. NKRUN). NPCPACi ) WHERE pc.PAc.r= PcP I +PCP3 +PCPJ./-+PCP 5" + PC.p6 

,2. I /e- I~ NOT DISABLE:.D ])UR[NG Fc.P2 /SJJr IS INHIBITE.D f)JJRING PC-PACT 

(S/ItJ£N) = I~Fs. PCP2/1 + ---
Sc.rNH = PCPACT+ ---

3. THE. SIG-NAL5 LISTED BELow ARE. TRuE WHEN THE SWITC.HS INDICATEP ARE ENE..R&lZEP 

5Wk1 -"CLEAR"(CPJJ RESET IWD 5YSTE..M RESET) OR "LDItD" 
5 W k 2 -"INSERT f>sw/ '\ OR "INSE.RT PSW2" 
SWK3 -"SToRE INSTR APDR. u OR "STORE. saL£C.T ADPR" 
SWK'f -"INST~ ADDR INc..REMENr" OR liD/SPLAY INS Tie APD'R.'1 DR "DISPLAY SELE.c..T ADDRII 
S W k. ~ - /lOIS PtA Y S E:.LEc..T ADDR," OR 1/ 5T ORE. SE. L. Ec..T ADDR 1/ 

SWK6 -"COMPuTe RUN'I OR JlcoMPUrE. STs.p 1/ 

SWI\12 = SWKI+SWk2 

PHASE / FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PH ENTER IN&- PCPI AT PIHD 
10 IS IHIB1TE.D 1 F AN 
BR BR PCPI =. N(INT. I EN). NFUEXU, NIO'SC. INTERRUPT REQ. 1:5 
PCP • HAL Til .. PHIO PRESENT AND LEN 
6 S/pcP I = BRPCPI + PCP6 15 TRUE 

P 
C 

PRESE.T D-s P FOR PCPi? S/SY. D = PCP I 

i R/PCPI=. 
S!PCP2 == pCPI + RE=-S£TIKS 

PCP PHASES I of G. 

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

NO C(fNTR.rfL sw. ACTIV£, '9 R/HALT FF R/HAt. T = ?CP2. NkAs/B 
INHIBIT INTE.RRUPT5 /)LiRING- IDLE 

D-+ 5 -- DI5 PLAY LlG-HTS 

CtfMPUTE. £TEP)'RUN~ PRESE.T cxs 

P Cl.,EAR. F'£iN I =9 0 # PSW/ 
C 
P 

2 

P CPU RESi"r=702aOOOoo~P 
1., 

E 

? 
H 

E 

Oh PS//I 

25-1>'-P 

5ETBRP 

ANY C{7NT'Rn 5VlITCH(eTH£R TitAN f=-::'i.:~~ 

ACTI vATE'Cl - G-t7 T{} 'fC.P3 

(S/I..NTR.AP) =:. I. PC-F2 • N /( R.ut! 
5 /SXD =fC.P2/1.NRESE.T/C.N kc.ae pSW/B 

.NICfC8/11 
PCP2/1;' Pc..P2. N?C.P3 ,\ 
(sjcxs):. PC.PC?/I.NItJC(}tJ. (kSTEPj8tkRUN~ 

P5WI X S = J<C/J RPsw/. NIttCIYN. NKAS/B 
(fZ jCCh)= (R.ice) 
(Rice) = CCXS/O 

CCX$/o== PSWIX5 

PXS= pSw/xfi 

p;;; l2XS= kap.. PS: W2 .. NI&WN.NKAG/B 

SXD -.qLSO PREse. r 
PUf(IN;? pc-PI 

6.:::. 0 \; bec.a.use S/SXD 

,0<f> Ihh,61-fed . 
h=/-+'f 

R /R? r] =::. R P X s = Ps weXS h :: 24- -J>. 27 

DX =. RE15ET 

~/D6: REr:;='T/C 
P$j)/)<,£.>: R.E'EET 5=-0 '~ ) S/~X]) :DIlliE/rEP 

p-;; "").? X;.:: c_ R. 'E ~ iT 

:J/p n:':::' FCc:;'LTjC ) PX:::. P5WIX$ 

S/Br;P== RE5ET/C 

R!PCP2 = PCP3 

s/pe P3:;;;. (fepc/I. NI( JjN p NDCSTtJP) 
• (CLEARME:.M+ INT. kRIJN 

+ /Vi/ALT. i<Asjl. KA 5/2. ) I "-----L---___________ L-____ ~_ ' . '~._~ __ _'_ ________ ....... 

PCP 2 of (, 
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PHASE I~---F-U-N-C-TI-O-N-P-E-R-F-ORM--E-D------------S-I-G-N-AL-S--I-NV-O-L-V-ED--------------C-OM-M-E-N-TS------
D-+ S 
o-l+A 
PRESET A-+S F~R pCP If-

Ci!1MPUTE. GTEP) RUN=r 5-1+C 
=7' BRPH /0 

AX -= PeP3 
S/$XA:. PC.P3 

ex£, 
Bf<.f'HIO= PC P 3. £,i)}i<6 

BxP =- PCP3. 6WK 5" 

INSERT P>~JI ~ P~wl(eJ(cef>tF)~A A)(P~wl=- Kps//;/E. PC.P3 
2 
tINS E RT psw2. ~ P~W2 -I-i>A AXP;5W2 =- k. PS/J2/E .. Pc..PB 
3 

PcP 

R/le'SC. = FC.P3. N1dFS 

R/ pcpe = • Pc.P3 
R/PCP3::. • 
S/PCPif=- pCf3.NBRPHIO 

PfES0r DUR.ING pc-pc. 

PR E 5 ET DU ,'1\ IN:; Fe::: E. 

PHASE/r-/--~~~~~~~--,_----------------------~---------------
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

S Tc;'R E. J:NST A DDl< PRE.>ET S---MB 
CJ..E.ARMEM 

PR.ESET Ff7R PCPS"" - AVD-+5 

DISPJ.AY ~~L-, ADDR- }}AVOR 5V1...J.+P 
<;'T8RE:. SEi.., APDR. 

P L(J'AD 

DISPLA ( INSTADPR T::; ~/DrQ 

~ IN('T, ADV" IN(.R 

4- TN:;cRT P~WI } 
IN~ERT fSwc. 
C LEA R j) ",i' T A ~ S -H D 
CL£ARMEIVi 

J..,~AD 

PCP 

IN~E,'T P~WI =9 p- ...... S 

IN GERT P>IN'I ] 
I.N <;;ER I 'P5W2 PA III 5vJ-H A 
EN TE-K DATA 

ENTEle PATA 

L(jAJ) ~ 2J+ P 

~/MEX5= pc..P'-i-.SLv'l<l+ pc...PI/-.SWIG 

(;/t",':~Q/e= Pc Pi/-. SWk/f 

S/PRrx;; g/MB><3 + 5/Mf(.Q/2. +- ---

sxp = PCP¥-. k PSW I lB. tv DIS 

AX K == P:;PL/-. '5wk2 + peptf-, KENTER./E 

;;/C;<5= PePlf-. KE.NTER/B 

S/P2b ':::; FCPJf .. f< FJ.-~"'Ib' 
PX= PC.PLI-.k.FILL/B 
PlJ c:} / = ?C .. ;;"if, J< I fie ;;'E /B 

R/fCP4-:: • 

S/PCP5' = Fe P if +- f3 R FC PS-

102. 

PRESET FOR h-PS- TO 
SAVE NEW i-'ATA ltV C 

IF r./o GFTS IN DURING

I "P:"E.. 



PHASE 1r---~F~U~N~CT~I~O~N~P~E7RF~O~~~ED~--'-------~S~IG-N-A-LS--I-NV-o-L-VE-D------~-----C-O-MM-E-N-T-S-----
AVD-75 

f''RE5ET t5-i>'b FeR.. Pc.p6 

P ~NTER .PATA ==7 G-# D 
[ ~~G 
P D )SPirAY II'J<;T. Af)Dt{} 

DISPlAY Sf;L. AD[)R =? C.p.D 
5 :IN S T ADDf~ TNCR,E 

6TBRE IN 5T, 4DDI(} 
ST8-R.E S £1..,. Aj)[)R, ~WR.ITE 
CLEAR MEM S-+MB 

t(}AD 

C-LEA{(.MEM 1=? P+J#P 
~ ()AD J £, / PR. Q 

B R. PcPS' 

FCP 

PHASE J FUNCTION PERFO~ED 

15-+5 Pi\£.SET IN pcPS-

51H-4l T 

~TI7~E.. $£1- APM }~ S~p 
DISPLAY SEt- APDE< 

P INSE~T f'sW/ } C INSEf<.T p~we ~ S-f-;J) P C,LEAf<,MEM 

6 LIJAD 

LAIA]) =? 26"--1--7 P 

02000000 -H-.D 

PCP 

P'Rc~ET IN ?CFt.t-

> / ~)( B = pc,PS-. NBf<-?c.pe 

?sw/xs =- PCP£". K P5W I/S 

P5VJ2XG. = PC-Ps-'.i<.Psr.v2./8 

f(Pxf, = PSWc.XS 

DX5 = PCPE), K£I'ITE. RIB 
ex;:: 

M BXS = 'P I.E SET J'" Pc...P'f-

PilC 3/ -::: Pt:.f'~. 5Wk I 
S/M6X5 =- PCPb .. SINK I 
SR pc.P5"= PCFS: CLEARMcfV\ 

+ PcP£;' N(P2S.P31).kF/I..L/B 

S/SXA =- BR Pc.PS-
AXJJJAD~ PCP£". KFILJ.,/B 

sl MRQ/2 =- BRPCPS-

R/PCP5"=. 
5/PCP6- PCP5".NBRPCP5" 

SIGNALS INVOLVED 

S/HAhr= Pc"P6 

PX9=- pc.p6. Swk5" 

D)(5= Pc-p6_ ~/.;'Jk../2 

PX= PC:Pb,kFILt../E 

G/P2./,)29;S; = R.ESET/C. 

RE. SE.T Ie =- PcP6. /( FILL /B 
S/D6 ~ RE<;,ET/c, 

RiPep" =-. 
6/PCPI :. PCP6 

\03 

P~E.~ET 'N Pc.. P ¥-

5 of" 

COMMENTS 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PRE P~E:f'AR.ATION : 

P£RFOg~S Tl-loS,E FUtJC.Tlot-lS WI-/I C,t-l AEE-
G-eweeALI..Y c.OM .... 01<.1 TO ~LL It.Jsrs:.u<:.TloNS 

PRE"I 

DECODE OP FETC.H nl- ADO IrJPlI. F"E'TCI-I OPEeAll' rtAI..F W.p 
E-KC.H4IJGrE PI~kT" ADD(/.. To j?~ ADPft GD-eE ~'-->D 01<: e,.,rE 
5~f):: (I~ J:~O" AL.I~IJ ~~p~Dl£Ec..T" FM -?- ~ , :~~:;l,)j"' 

____________ ~L~r~v~L~c~~l~ ____________________ ~) 

CIT PeE/f2. ~ ~ND OF cFFEc..nve APDIC. CO;.tPUrATION, "lee I Oli! p£e2. lIE P!Z.E:4 MAY LAST 

o PRt:/34 =:>" LAST PHAS€ OF p.eEFAreAnt:JN Foe 4- (rsJ..)'-1...oc..r::s 

PI2EP. TIM '~Cr 

W()r(;'O' ~IIII·"'t'/C. C~~ 

WOftt). "'tA. Nfl!",' 110 CDIte 

L.! OR. I.C.F! 

!M~ WITH F"" OPK~ 
IA. 
r)l 

IA· Ix.. 

PRE PARAT ION 

PJ2ER 
TlME= ·+It.lC.~ 

1.12)1-s 

O.blo,MS 

o'~''''t. 
o. Q4}J\s 

+ 1.1'2. 
+ O. $5-

-+- '. '22. 

c. ...... "&' 

c.~ e' 
c...-, T< 

IJ E;=xU ~ .p+1 -ff P{~~T. 
elDE -~ C.I..EA ~ ~Wlt. 

( LIlY L-IOEtJ~ _ _r-- I!AI..T~ 

(INT"R/lP ">--=_IN_T-__ --£ _____ -, 

rE'E I ,,~lJli -=9- P~5 
0-5 

S,...."fI 

lNPJ( ~ ~ i!!:~ "-
Go =?- 5/IA.) ~/~~ 
IIJD)f. ~ s/XX; S/It.A1.. 

FAM ILV Apple:.. SI~tJALS 
FA/h/Te -=;,-P;YT~ ADDfo tt-lST. 

FA \-IW ==;.- HAI.F' WOI/:.D :r~~T. 

~A.ttw\ ==> rfJ\I-\f'DI ... ,.e .A'DD~. Itol-.-r. 
FAW ==> WOlt.D A.PDrt.. tt.l~,. 

FADw' -:::;:.. DO/JBL.E- Vl/oeD AC>~~. IlJsr; 

FAWOrc:,D =:> WOIl:O O~ DOI.l~I.EWoR'O I'IJ'i>T. 

PRE2 {"'1B_C 
IA,... C ~D O~IA 

I 
IXAL -eyrE' '* k,.s -.'+ A 
(N~'NJ HW '9 Yz s ~ A 0 - UAL 

L 
I) DW '=? 2S -••. :". A 

FAW·NIA.:::;:- A+D _ 5 

s .......... P 

IX ~ A+D ....... S 

(Ll + W=Z)I _______ __ 

C~Ec.uTIOIJ )joo..,-------------ec..-==o Bc..-j=o 

PREP. 

104-
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PRE
i 

T5L.. 

FUNCTION PERFORMED 

p~ B 

D -----;>5 

N FM fV1, ==7> 5 --r---:->- P 

'D 12. /.:.i---". ./ L. R / 

RR +~ A 

P)(S 

/LR/ 
siAn 

SIGNALS INVOLVED 

= BRP • 'PRE' 1 

= PRh 

= Ni=AH-\ • PRe. 1 

"'- Plz-14 ~'1C.i<D 

:: RR h • A,xRR 

Tt-JDX. ==='?- SET INDEX \=l\P FLOP s/rx. -= IND)(.· FREt 

co {S~T I~ 

=='7>' CORE MEM REQ 

FAW' tJ(S/IA) -}- ~(P~e:5ET A+D--"" S 
'INDX 

NFAvy'. INDx.. ~ PRESET A --- S 

L..I l 
LCl=r J1 

S/IXAL = HID)(.. • PRE! • ~!="AW 

S/IA ::. c.o· PI<:.t:1 

5/MgQ/2 = Co· PRE;i· NFAIM 

5/5><.D 

[

SPIM 

=- (5/D<AL.) 

= (Lr+Lc..F=I)·pge-t 
: ( L! + Lc.r:::rj . pRe1 
= $.P!I-\· 'D 1'2 
'" .!>'Pr~. tJ'DI'2. 

} 
COMMENTS 

MOvE PRocr. AD'D~ 
TO 'B. II=" /'oJOT 

T,-H--iE.D INS/. MOVE 

OPERA~P £c~ AOPR 

TV P 

X FI~L."D TO LR 

I.~D)i.. INc.e. ~ A 

REQUE<;.i rIJOIR.H.T 
ADDR... 

- "> S/SPW 
S/SPt= 
BF::P~E4 ::::. (LI"" Lc.Fr). pe.El·~ANL~· NCO 

ENABLE TP-AP To '40' ~ P~=TJC:.. 

PREP. 

PHAStj FUNCTION PERFORMED 

PRE 

2 

==;.- [ 0 ~[XAL 
A ----'>'S 

rxAL 

I3YTE ALIG-N ~~ 5 ---,<--"". A 
HALF WD AlIGtJ =-:~ ~s ~ A 
DoueL!: WD. ALIGN --7>2$ --r> A 

5~P 

rflDIRc-C; iJ,:;'[;'k:. 

~leo...r- IA ~ 0 ~ I A 

lA ~ (1j1B--;"~ ~ .~ 

5u H BuS PRESeT";> 

LA +0 BU.5 -=7 D ---9- 5 

IA PLuS rtJD'>(' ~ A+ D -7 5 

RA PLl)~ IN'O)/. ~ A +D ~ 5 

5U STAIN 

':: INDX: . 'PeE1 
+ CO . PRE 1 

'5/PRETR = ?RE"!' IolAt-IL:-

SIGNALS INVOLVED 

I?/ IxAL = .. 
Sn = PRn I 
Ax STC2 = IXAl • PRE 2.. FA BYTE 

AXSRI 

AX5Ll 

PX5 

R/ LA. 
en 
D>'c 

::: Il<.AL· PRE2. FAl-lw 

= I-t.A L' PF-E2 . FADVV 

= PRE-Z 

= .. 

:. Vi Bn . <: x. M B 

::. IA· PRE-2 

') / .'j x 2) '- ;: A . ~; 1:' . • •. 

>/..5x,-4P})= lA·Ix..· H<E~ 

+ I'l..A.. L· PRE2 

BR 'P1<.e=2 = r;<.AL· pRe2. 

+ IA. PREZ 

NBRPkEZ ===;:.- PJ(.E!,2 PRE/I 2 -= t-llA.NI)(AL. PREZ 

Pl<.E/i2:' (pgc: I + PRE-Z). NBPPZE2. 

PREP. 

\ 05' 

3 0 f 1'3 

COMMENTS 

PR.E 2 '5,,,,-1: ~ 

IA O"-ll..Y 

! PREI I P;:Z I ?:ez: 

I PRE/It 

INDE-](. ALI(,./J AND IA 

i P~E') 'PRE2 PF:.E:2, 

--ru::-L-J 
~ 
----~ 

'P~E/I'2' 

4- of' 1 '3 



PHASY FUNCTION PERFORMED 

FABRAIJC.\-\ ~ SET ""E~ eEQIJE-Sr 

EXe'UTe 5~T DATA ~~~EASE 
ENABLE FM READ ~ PRESET RR.- A 

AD I ~f'l2eSci ME,f6-€ 1 ~/LTZI 
CD 
~TO 

SI) 

C.~R~ . 

FA.:L)L.~H 
FASEL. 

tJrNDE:-x.~ D-S 
INDE-)(' ~ A+D~S D 
FA!O' ~ 5 ---
NF"At"'\ ~ S ~ P 
FADW ~ C.RUS!-i 5~1 

~IiT TaL 

PJaes!.' 8--l> S 

SIGNALS INVOLVED 

PR.E!I'2. = P~~I· NItJ'O)(,·tJC.o 
,.. PI2.€2· NrA· NI,c.,l.,L 

5/M2aj2:: Pr<EO'PE'R. .. PI2~/'2 

S/Mr<Q/1:: FAB2AN(H' PRe/I'Z.' ~A~\.~ 
S/DRQ/Z-= elu,. 8'l7'PRE/'~ 
~/AXRR :: PRE/I'2 

(S/'.:1!!3V1)=- (j'{) I· 8'1..0 
+ (YI.J.I. "'1..1 
,.. eJ{,)..l· &I..S' 
+ O'tJ I • &l.~ 

+ eru:;· 0'1..9 

+ CYu. 2· !Yt..S' 

(5/LR31/12)= I=A/IllU U.\\-\ + FASH 
+ (S/~RgI/I) 

(S/LRSI) ... (:'I\"R~VI2)· PRE'/'2 

COMMENTS 

pe.eo-'PeR. IS 0",\..'1 i\oloSE 

rIJ'::.T WHIC.H gS'Q.1<E'AD .... 
ING TI-li: £F=t=. ADO~ F£,OM 

M!FMo~. 'PeS'&PE~ lOS 

QLJAL/F/~D wrrH A1A~J...l. 

(S/Psl/I) :. FADW· P~E/I~.N(&4·"'5)· -..J (tYut· crLE!) 

Sn = PI<. n 

5., = (PR 1"\ ~ kn) Sl<.ADD 
Px.5 = F"AIB'. PRE/I2. 
PX.5 :. N F'A!M • PR.E.1 + PI<E2 

S~lrNH == FA'DW' PRE/12 

S/i8L. = PR.E/12 

5/~"'B ::: P~E/'2... ~FAIM 

PREf". 5 of \'3 

,.....-

PHASY 

OR 

PREP. 

FUNCTION PERFORMED 

'PJE,c fi-2AM ADf)Tl.. BACK To P 
is ----....:s 

.s~p 

Sn 
P)(S 

SIGNALS INVOLVED COMMENTS 

=- 8", ~X.B 
IrzA~5FEi:' 'P~Oq.JtA.1o\ = FAS10. NFAIM. PRE3. tJAWLi:' APPR. SAC.K. ,0 

+ r=u WAIT • PRES· NAtJLc (p) 
+ FAScL.. • P2E3 ·N&l7 'NA~L7:: 
+ Ft.lE:XLl.- fI~e3 'NAIoJLt 
+' FARWD' F'RF3 • NANLc 
+ FAM:D5. NFArM. PRE':5.NANLi 

sisco -= NP3Z. PRE3 ... \.1.P~/.34. "'1 BYTE' CoJt-lT' i)e:c..OOE' 

B<.C "Col 

s/SC1 = foJPB3. PRE-3.NPRe/.34\.~LJ7 (Be:l) -7' 0 I 

r s/ SPW = .:5PIM· 01"2. 

NFAWO'A.D ~ scr SIC:rN E"TEtJSlotl ) .:3l"'IM 

6/$P~ 

FA ... w· C I" P31.' PIZE~ 
= FA! M· PIC:E'3 

-= SPIM' tlDI'2.· 

+ FAHW, HC"·P3,- f'RE3 

t fAIYTE· 'P.3't... P33' P12E-3 

BRPRG4 =- P:e.€-3' ;1?'<:'0/34-

'51 C)(,S =- F=u..fwl.I· ~ea 

10'=-

Co, of \ '3 



PHAStj FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

NFADW (c) : c I.... 

PRf I'REDPE~~[MB~ C CY\ ::. M6n· CXMS (0) : E-L 

3 C --+--+ D DXc :: pee:-a-'f'E 1<.' PRe3 FADW!1 (C.) : t;)...'1i 

C.OlJi 
CD) : EI.,.·d 

U.c.o"DITIO"~L ~ fR--T+- A SiAn = 'RRh I A-;..R~· NAx.g~lN 4 
S)(C.tH'i: ~AST/M 

AX.:.?E11-l 1+-= ~ASToee ·'?R!:.E!· e"L.'I-
!='APc:.'O ~e:AD I.t-\I4I13IT 
STJ=.C. L + FAP5tl . pi..es 

+ FASi'/M' PUS 
+ FARWl'· ('Y~c... ?Fee! 

5iC.F ~ tF ~ Aa431 A-;"Fc.. -:. FASiOl:.a.E ·'P'2e~· 8L4 

"PSt) =~ PSW/-,l-7 A A'f... P5W!-= FAI=>SD. PlieE=.3 

c.c. -,4-'7" A ~f?~1 } 
A'/..S ::: 

FAST/M .&~ =7>- C C. -+-..,.. He 0407 
A'f."C,.C = FASi/M • PRE'3 . "'G -STACK MlJLTIPL..E' 

,6..~D l...I-'I) 51"" 

FAsr/M . Ne''' * i ~ Me.. S!MC7 = FASi/r.. • ?fI?E~ . t-Ja-, ~ :'iAc:.\I::. woq, 

F"A!& ~ 0 ~ !L~/ Lr<Xr ::. FUSI@"· P£E3 

FAPW/I} 
FAST ~ P-l ~ 'P POC,BI = r-ADW /1 • PRC'3 FA'DWjll ' eLM + FA;., • PRE3 FAST' ] 9l'P) : EW.ADDR. .,. FA C.OM,i'!L· PRE'S' O"Ll1 eLM 

~ULAD ~{s.,r MEM. RE'<. SII'i~t:(/2 = FAL.OAD/A. tYt.J!. 'PReS 

?-tl -++ "P ?UC.~1 = FULAO· PR,=-3 

PREP. 7 of 13 

~~'r--------------------------r------------------------------'-----------------~ 
PHASY 

pge-
4 

r5L. 

PREP. 

FUNCTION PERFORMED 

FL..\LAO 

RIGHT ALI6-N D ~ LOA.D 

LEFT ALI CrN A ~ Srd'R.E 

PI2Efser S/G-f...} PAP 

P12ESET l:> ~ s 
pee-sfr NE&lTlIIE SIGN 

PIZ-ESET PO$l'nvE- '51~tJ 

SIGNALS INVOLVED 

Sn -= PRh~ 
D.><.S = BCe.. P'R&+. NFULAD 

s/C.><s: FADIVH. P~E-4 

en:: fv1 B n . C.x M B 
Dx.C. = FLlLAD. '"PRE-4 
PDC.31 = FULAD· PI<E4 

D)(..DR8= N BC~. P~E'4-
A)(AL8= FAST'~~E-.N8":e. pgE+ 

+ FAM'-. 5We.. N8C=e.. PR=4-

5/5)(.D:' pge4. (8<::=1) 

:5/ SPW = I=A HW· DoS· (;3e=1). F'R£4 
S/SP2 = FAHW. NDoS. (l3>c=1). Pl<E4 

+ FAl3in::· (13C:I). P~e:4 

Bevcl = N8Cr. Pr<E:4 

f3'R.PKc4 :: PIZ€4· NBcr 

107 

*' 

COMMENTS 

SEE. 51C:rN PAD LOC.lC,. 

'PE'oPO"' .... T"c5 A'KE 

CRU5Hc~ (sp~) o~ 

6JAtSc...l:D (spw) UPwJ4!i:2 

FKOM STCrI\J POS./T.lofl. 

13 of 13 



FUNCTION PERFORMED 

?'K.E'F" ADDeR 'j';'ICE·'5C'r..s 

~tl\) 

pHAse A -+ D --"? 5 

:PgE I 
/34 A - D ~S 

D - A ---~ S 

I 

A ~ 5 

D ---'""' S 

PREP. 

~y FUNCTION PERFORMED 

?~r:F 
AOi)E'-R PRE-SEr Co,Jr. 

EDr.; 
1 -s Yi+Ast D -

D+ i -'7- 5 PRe 
/"34 

.4 + i - 5 

/i - 1 --~ :5 " 

- (', -0- '5 .:....,; 

/\ /\ , . __ .?-" ::J 
i./ 

NA t\ D --r :5 

A~B D -_ . .,.. S 

I 
; \ \/ D ~s 

PREP. 

SIGNALS INVOLVED 

S/SXAPD = FAAIiD e(P2.E/31 fPH2) 

+ FAST/A,(,pgE3+Pl-li/F') 
t FAST/A. PHZ t 

S/S'>(PMA :. FUPLM '(PR.e3 + PI-H/F) 
+ 'F-u..Pl..M' PHS 

S/Sx.A :: FA Sro'2E • P~E/.34 

+ FA~WD·(PRE/H+PHZ). t-J/ee 

+ FAMT' f"l<.E/3~ 
-;- FAP!:.D· PRE 3 

+ Fu MMe· PRc:-3 

sl S)(D = FUItolT" 'PRE:3 

+ FA L C. r= p • P~o/.34-

+ FAI-oA D' (PR9/3<t + PI-Ie) 
-t FU)'..W • PI<E 3 

SIGNALS INVOLVED 

COMMEN1S 

PRE:/34 I ~ i~= 
LA~T CLOC.t::. DcJeuolG

peE-p, WHE-N RE&

ALIG-NME:I-lr TAKc~ 

PL.ACe I :peE-/ ~'i 
IS COI~C.IDeNT wItH 
P1<!.E4-. (BC.=o). /EL5E

pr<-e/3'-t I~ COII..}CIf)ElJr 

WlrH PR.E5. 

'1 of 13 

COMMENTS 

s/::S)(.J)Mi == FL.{PLW· (Pf?f3 -t-PHJ!F+PH8) 

I 
s/s x.iJPi = FUPSw.(pe~3 -+ Pt-lllFtPHB') 

S/sxA pi == Fu BIR' - PRfi3 

-S/~x.At41 = Ft.J..BDk.' 'PRE:) 

S(5)(MD 
I 

=- FAI.-..oAD/'C,·( Pt;::~ 3<1+ PJ.l~) 

' S/p~XAD = F-'A::.eL • 7='1'2£3· ~crL7 

+ cru 4 . ttL·B - !)'<E3 

::/ P!Z>ZNAD .,;: FA S€L • PE.E':3' - fYl7 

5/ 5x A Edl:'D ::; (:f~ .. '::fL'l-' PR~.3 

:-"A O"R D = ~u.4-. C'YL9" f'KE3 

\0 of 13 
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r--- -- -----------......----

PHAS1' FUNCTION PERFORMED 

PREP. 

r---

PHASY 

PREP. 

SET fote;.1tJr:..y Rct;>tie~r 

[)A.rA 7C~!..., VE-t.AVe]) 

FUNCTION PERFORMED 

Me-RCrE i ~ L~31 

SIGNALS INVOLVED COMMENTS 

(-:> M2Q) =-fs /fo'1eQ/I) -+- (S/tARQ/Z) + (s/MeQ/3}+~/1-18)($)] 
• ~ (ANLe 'P12e-8) -El-

p/ fr/.'2.Q./l) "" FUII-Jr • PRE:3 I 
t FI.J.. wAlT· 'P1<l:. ~ I 
,. FAS1D· PK'f '3 

(5/ HIZ«/Z) = ~p';f). (n:e/;4i-l'IIz) \ 
+(FA5T/MoPRE3·N&iJO). &'LA l' 

+ (.:5/118XS) 

t
LL /VtEMOR.y £ea.()~$ n. 

(s/ H1:Q/3) -= FA. Dwll • (PRE:j3'1-+ PH2) Aec ~tJf-il'BIT€]) ,/ 

+ F4CCN1P/L. rY';)f -n€3 [F" (ANL;:' Pf:E3j 

(S/118XS) ::: FAsTDP£' PK:.C-/34 

-r- FA!l1T. 6W2' P.eEj81 
+ FAPSD' prz.e]· &7 

= ~IJ.I3AL. 'P~e3 s/SKB 
+ FA Lc9'AP/A. (fi'~E/34+ PH2) 
t FAPsp· P!<.G3 

SIGNALS INVOLVED 

= FI..I.SF.Dz3· PRe3 
+ FUDW. Nr<:3/· Pf2E'3 

II of 1'3 

COMMENTS 

+ FA sro TlE· PRE/34' Mtn 
-T (FA ST /M " PREi:3 • tJ~uo . l-lI1LA 
+ !=I..U,;f/l\C ~ PU3 I 

S/SW8 

+- FUS p1Z.e3 

': FADW/ J. .. 'PKE.3 

+ FUM"", • ?R.E-3 

= Fux.w· 'P£.E3~NAtJLl 

-+- FA5/1·fJ&'L1·(Pf.(E/34+P/'h~ 
+ FUBA.L·'PK.t3'NAIJL~ 

+ FIJ..BDfZ.· rrle-3 ,I'JArJl.c 
+ F'tA. e-rR· Pf:rE-3,NAIJL'C 

5(' ~Vv'7 = F/;:'::T· ,'C<:=;?, • ~o-q.. 

+ F/).lAWO"IC::DW·t.lDO. PR£/~C; 

+ FA~A.V/A:etu5'- ND/6· pe€/;ft 

109 

'-:'we' IS PHI 
:5eqJ.<:Y'1c.c !.(',p flopS 

SW'l lI.r[)IC.Aj~5 

SEcOfoJD PASS To 
PA5;- se-ct"'~II.JCC 

AND SIGAl 0': 
L-oAD A I3so,-ur~. 

Ie. of 1'3 



.---

PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

pr<.e:<;: (5TM) ~'?- P-i ~p PPC31 = (rAsrjl1 . ?~~3 'lItJ'tJ~ 'N't.rL~ 
t;ND 

P14ASt: (l-M ) - .~r" "R-I ~R KPC.31 -= ( FA"5i/1-f • ?.e?!' /IIt9-tJcJ/&1..1 

PR~ 

/84 

TIMINC:r SELECT FI-IP ri...oPS ..s/'tlll- :=. FA. COM':-i! • (Pf'E/~f + f',l./~ 
-t FAsr· PR€3 

Til,:.,. , (A ? .. j -r '1IL.t-· i £.G:::;; 

-+ FACOMP/I-'( pre€/34 +PIi2) 

( (FAorv) ~ -ser Pfl3 'F3£.PH :3 = Fusr-· pRE3· JJAiJ/..1:: • f)'Z3 
(~AMlU.) =? Se-I Pi+3 + FAMDS • PRE-/34' fJP.!~PH5"·. MJi-r. 

'B~t.Jct4 ~LP5ii) ~ $£:1 Prl3 + !=AP~D' PRe:!l' tJAtJlf' f,j~7 

j....OGrI (. A!llc) =7- 5H PHS' 6e,PH5"' = (AtJLi,' Yee3) 

l (F~:') ~ SeT"" P;.iS -+- /=1J5 • p~= ~ 

(FL.A-SP·N»2~seT Prl5 + FtlSF' p1?E3· f.JDZ3, 

(L'" v ~;'/0'1) ~ 5e'i' fit' BRPI1G. "::"- (r=Ac;;,r/'/>I1, PR.E 3· N~U.O), ~A~ c 
FU.5F. ])23-::::' 'SET 'PH3 

(PAP/i.5WO) =r :ie-I PHS' 13R. PH '¥ -:::. FA/oA, • sw 2 . PR:e/.3~ 
(EXI.i.) -==:P :5'e-r PH 10 BRPH-I" ,;:: F=tJe1.i.1 • PR..€3· tJA~JLc-

FREP. 13 of I~ 
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PHAStj 

PH 
/0 

T5L 

ENDE' 

PHASY 

PI4 
\0 

FUNCTION PERFORMED 

MB~C. 

C. ~D 

C 1.-7 ~~} --'!o

C.f!-Il~ l< 

UPDATE PR-OG-"RAM ADDR. 

!NC.~. PI<!Oc..}~ 
,A'T)OR I1= NOT P -r I +-'" P 
AS NOTED 

FUNCTION PERFORMED 

I&'ft-JRBLE ~ Io-EI>J 

ItJrG,IZ.R.\JPT ,EIoIAbLE ~IEtJ 

'5!?T Af;:.liH "V~~Fl.OWTR.AP 

!NDE'~ 
_ { pu"",r D08-t..-"'/t-Rj 

PI<t!:SE, 7<12. ~ A 

Et--lA.6LE. 'P~E'1 ~ PRE\.E:tJ 

CLEAR ~ (<.ES~T /A 

r- . 
Pi1ltse- 'fIr;: 

NeRo 
SWn 

MC. n 
ANLi 

C-LE'.A.R ~ "A~~< Ben 
DIO'Tf\ 
e:~c. 

I~ 

OVE;RU1O 
PJ:~WD 

.. OIo- ItJD 

INT~AP 

E\'...\DE 

en 
D)(C 

SIGNALS INVOLVED 

:. E,)(C.· P1410 

-= PH 10 

DREG.ID liz Itl-II? "i::e-F AIlPit ;;j 

I\ APvR,.. 
1--------------------------------

PU.c..31 :. N(r=lAc)(.U" END). NI&S C-
• PH/D. NHALr.l-J.rtJr. N~AHo!.l 

COMMENTS 

ENDE 15 PHASE. /0 

f=o g A.LL Ir..l sT. 

E')I..C. IS SET WliH P~E1 

At-JD 11-10 rCATE'S THAT 
::N>T, ExecuTlolJ 
PE:Ec..~DE-D THIS, pH/O. 

W F()tJCTlON~ 
Wi-iICH PRo('- AOOR 

1"::> NOT v..PDA.T'e A~e 

lA.) S)l.ECUT'e- .tIlS' 

lB) IOSE~vl(E (ALL 

\r;.) nliE-r<:r"I).PT 
(9.) t4AI..T 
«(3) P HOL.D 

@ nJST. \~ £.Ei?(ATED 
rFMMC OF EXt.,k 

PD'31 : FUe:XU '(l\o.lT'+I1.9:'C)·E~De C.f4A\~ WA5TcRMI~' 
+ 'FL!~MC.· 1-ItJ\C.~ • EIJDE' (!NT + 10'5.(.) AT€i) 8>( rNiEf!~un-

02. 10' SERVICe cALL 

sl sxD :. PH 10 

I of 2. 

SIGNALS INVOLVED COMMENTS 

5/Ie-"£:t-! = rersc. . PH \0 . NI&'!~t-I 

TE}o.i ':. KRLlll.l· P\-IIO· ~re5c.. 

S/TRAF :. A"". c.c. Z • 'PH 10' OilERI/JO 

S/LRXD -= &XC 

s/AXRR. = PHIO 

PI<.E1.EI'J = f.ll5/TiUl.P)' N (::'/!t-IfRAP). f..lIe'S'-· NHALT 

S/P~1 = p~ejEN' PHIO 

C.LEAR. ... PHIO 

+- ZESEr/B 

RE'S€T/A = C.L.eAR. + ... 

2 of 2. 

} I I 



r--

PHASY 

PREP 

FUNCTION PERFORMED 

c.D~jrEtJT": 

Ai END 

():::- k'E";.:;'::-"-SR5 

0== 'PRE P,A 12',A 4"" I 0''\ 

='>- (D) : EV/ 

";7 ~ p) : Pr;:!')(r. A'DDR. 

=7'" (D) : ::-',y ... L 

~ (P) : HF. AppJC:. 

""'7" (B; : p~oCr ADDR. 

~OAD RELATeD EVENTS 
'D t.J ~ IN 6- 'P~ e- P. 

Lr -, {SIU.N 'PAD IMME:D. 

LC Fl!,I:::9' PRESeT D-'?" S 
- Br<.'AI-lCH TO PRE 4 

FAI-DAD 1 PREseT D - S 
FALCFP J ~ 

J:ALOAD/' ~ plZ.ESEr -'0-""5 

FAS to } 
FA DW/J =?' SH ME-MORY ~EQ()EST 

F'AS11 9' SE.T !=ASi M~H W~IT"e 

~APwll 7' i/lEI?/U 1 ~ Ll<' 

SIGNALS INVOLVED COMMENTS 

I ~ S T Rue T I 0 t-,,\ F,A.f'.U LIE" S 

f=ALO"AD: .:I:~ .. ,-: -VEsc,1t.II'3e:D 
FAL&AD!C: 

I..!) L.B) L.H, LVI, LD J 
LC.H) LC.W, LCD __ --T-' By THIS S'cQvE.NCf-

PALCF? : L C F'r J LC co ) L I( F 
FAL..CF 

FA DW/I 
FAS10 

FA;:; 1/ 

S?IM 
3/5 )(D 
BRt)/(t4 

: U'..FI J LCF 

: LD, LCDj ALSO:AD) SD }CD 

: Lr , LS, !..I-I, LW, Let=" L..C.F!J u~p 
LCHi lew) pl ... s ofl..C.t-6 

: L1: I LS
J 

LH) LW) LD LCH, LeW1 LCD 

:; (FULl + PULCF!) • PREI 
~ (FUt..I + FUL.(Fr). P1<-e / 
:. (!=UL! + FULCFr) . F'l?l:-I • . I./AtJL~ 

S/S,XD ::: FALOAD· ( PRE/3+ + P1-I2) 
+ FALCFP· PR&/34 

S/S)(!I1J) .. FAL.OAD/':: • (PI(!E/34 + P112) 

S/MRq/1 "FASIO' PR.~/3+ 
S/M~Q/,; = FAPW/' . (P12t."/~4'" fH2.) 

s/~w = 'cA!ilI/' (PI?€/34+PJ12)' NfYd 

s/ /../i!31 :. FAPW II . (NANL i.' pe€'3) 

}

- T~='5E FAMILIE5 

rNCl.LJDE: SEve-I<?AL. rYPES 

OF IrJ$Tr<:UCTIOrJS 

PI<E/34 IS LA!>T Ph'.4SC: 
OF pJZ~P"~ATION 

F'ASIO: 1='=,.'104 tJE)(f I~sr 

FAT),W/I; F"!:Tc:.H eW 

II FAlOAl>": L 1 (22.)) LB (72.)) LH (5E)J LW ('32» L1> (12» LCH (5A) LeW (3A)) LC.l> (I A) l LCFl(Oi:) LcF (70) LRP (EF) 

\ of 3 

PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

FALttAD} ~ D~5 

PI-! 
F'ALc..FP 5 ~RR Sn = PR n 

1 F"'L.OA'O/c..===:!>- -D ~5 ~/Rgn = Sn.Rw 

FA L..C F ~ { SZ427~CC c.c.x 5/3 ... FA L.C.F. PH / . R;o 

,52931 "7"'+'F'C Fc.)(.5 = FAL.C.F. PH I. 1<5t 

FULRP ~ :52327 ~RP KPJ('=> = FUI...1i!p· P~j 

PAS 11 ~SEr c.c.a ~ c..c..,. TESrS = FA'&1i . (PHI + PHS) 

L9AD POSITllle- ~ se-.,- C.C.5 S/CC9 :. SG-T-!. ' TE&TS SCi-I!: CJ,tJI-\ ~aAnt 

!.CAD ~eG-In"~ =;:.. SE'T' c.c. .... S/CCof. = So . TE:S.TS TIo+AtJ eet!o 

I {p/i2e:5E'r B ..... S S/5)(B= FAtMI/l. PJ-Il 
FADW I . 72!<.-...A .s/A)(.<'~= FAT/Wi" PHi. PRe-s~r 

KOOf/t1LD= FADw' /1. pr/j 

FUI..CD ==> H':'LP l!3ND CII.e.;::y s/s-wal N'C: = i(ooH~L..J) 

FAS/O 8gAt-JC.~ '-0 ENDE BR'PH10 = F'AS10. "PH1 

PH RR~A !>/An ::. RRI" • A><E:R' 
Z 1"16 ~c. en ::. HB",· C.x:.,118 

C.~D D"C = FA'DW/I, 'PHZ 

1:> ~s 5"" ::' En.5x(1) 
S~p 'PXS = FADW II . 'PHZ 

PK:ESET'5 

"D12 FuLD !;I 'Pe~SEr P-S 5/S><.1:> = FAL.O'AD • (P~=/3.J + P++z J 
Fc..!L.';o > .pee-se,. -"D ~s S/:SXMD= FALl'rAD/C' (PIi!EI84+PH2) 

'I {pe~5e-T F",\ WI:,I're: 5>/RW = F"ASII· (PRE/i4l-t P1-!Z) 
F'A'PW / =~ 

SIMf:c:</.3 = F'APW/I . PH2. t-t!."'" ~e-~ 

FA L~JAJ> 2 of 3 

I Ie: 



~-'r---------------------------~------------~----------------~-------------------' 
PHASY 

?H3 

T2L 

FUNCTION PERFORMED 

!:D -'i> 5 

LD ""' 
LCD J 

5 ~ KR 

=? SET CC3) CC.4 VIA TE:5T5 
AND S32r;,3t 

I...~ AD PoSIiIVE' ~ S~.,- cc. 3 

I.&>AD WE-~rnv~ ~ ser cc.4-

,0 c-NDE 

SIGNALS INVOLVED 

5 n ::; P'R n 
.:s/RRn"= Sn . Rw 

TE"SrS = FASii .(Pf-Il+PI43) 

S92'3'l = N5WO· i'JrGSTS 

s/ e.c. '3 :. 'S~Tr' TC?si'5 

s/ c.~ 4- = So . TeSTS 

13~?H /0 -= FA'Dw/r. PHS 

COMMENTS 

1--+----------------·------- -.. --t------------------If-----------

Pt-IW 

FA LOAD 

~ 

PHASY FUNCTION PERFORMED 

CONTENT.s OF R.EGIS rElieS 
AT THe eND 0;::: PlZ€PARATION 

PREP L.AD ""'"? (D) : EW 1. 

PH! 

T5L 

FA LQAD/A· "'~i.lI"9 (D) : EW 

r(A): RR 
FALOAD/A ~ 1 (P): EIA! ADD/<. 

l (8): PRO,". ADPTZ. 

F,4L(JAD/A =;:0- PRESET B ~ oS 

Pas 51GN::::!;Io- 5~T SW7 

.6-5 
,-/,-.~qC/A·fJf'!J; >. 5 ~ P 

tc'ALOA.D/A ~ SET COeE MEM REQ, 

=? SET FM WRITE' 

Pez;, SICrN =>- ,sET D --- S 

NC?(,., SIC:rN ,-,'>- SET -D ----l:o- 5 

ME/Z.GrE i ~ / /..li?!"S1 / 

SIGNALS INVOLVED 

INSTRUCTION FAMILY' 

FALOAD/A: LAH) LAW, LAD 

FIJ..L.Aw'e'RDW: LAW oR. \..A.t> 

s/sxa 

5/5W7 

= FA LOAD/A . (PRV34- i- PH 2) 

-= F\1 \.A W &r<:'DW • \.I DO . PRc/34 
+ FALO'AD/A.0'f.(5. NDlb. Pf:E'/34 

;- Bn ' .sXB 
; fAlOAD/A· Ntru! ' PHI 

S/MRQ/.3 ::: FALOAD/~' ( Pj.fJ + p,.. a) 
S/RW = FA LOAD/A ' (PH f + P~3) 

S/SXD 

S/.sXtl1D 

5/LIC:SI 

:;;; FALDAD/A· (PHI+ PJ-l~)· ~W7 

= PALOAD/~'(P!J! t ;:>'-;3)' N5W7 
: FLJLAD. PHl 

"fALOAD/A" (Loa.d Absolute): LAI-I (5B) LAW (313)) LAD (IE) 

\ 13 

COMMENTS 

"RR~A 15 Auro FU>lC.T\QN 

AtJD CafoJiEMr.5 OF I<:: 2-
ARe NOT uSED By THIS 
:;;t=QUEtJC.e:. 

SIMRQ/3::!?> COK:E- Re.Q 
,Y!'r"f.! DATA KEL.E'A~e 

AUTO. S=i OIJ FOI..,-ow/lo/($ 

cwc/.:, 
LAD: FerCI-I £WO 

tJlAD: Ff.'TCH NEX-:'" NST 
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roo-

PHASY 

PH2 

PH3 

FALOAb/A 

-
PHASY 

PH4 

T8l 

FUNCTION PERFORMED 

tD -- S 
5 ~ k?R 

FALOA D /A "'*" Prze-S€-T B ~ S 

S E'T c.c.:3 AND CC"I ViA TESTS 

SUM "f" 0 =?' s;:r 5WO 
ENO CAK'k?Y HOLD 

OV€'rz:~LO"'/ =7-' SS-T C.C2 

/J{ i..AD) ==9- "B12AUCH To PI-iIO 

B-'?- 5 
S -+-> p 

(SEt CO'~f- ME'M. REG. 

LAD ~ \.551' FI'I W~IiE, 

rv:s ~C 
C~D 

PO'S. 5 iGrN:::.'!;>- ?~ESE'i D -.,. '5 
Nee:r. SIGN =~ PRE-SET -:0 ~S 
FLo ~ P~E-serr j..;.:31 

FUNCTION PERFORMED 

::t:D~5 

5 -r-> RR 

ser e.c.:3 AND CC4 VIA TEST'S 

L..O'AC> :F 0 ~ SeT "'3 

OVET<:FLO.V ==> SET CC.2 

NORMAL E-NDE" 

FALO'All/A 

SIGNALS INVOLVED 

Sn :: PRn 
"5/R~n = Sn' ~W 

5/5><.B :: ~ALOAP/A • (prz~/a4 + PH2) 

ies'/5 "" FALOAD/A • PH2 
S/SWCI =- KOOJoiOL.D . AlS003/= 

~OOI-i"LP::;. FA!..OAD/A' P!-I2 
5/FL9 = k:ooI-iOLD . KOO 
PF<OBOVUZ:. FALOAD/A· Pr-i2.· N~l 

ER PH 10 ::. FALOAD/A' Pfoi2 • NtYC1.f 

Sn 
P:K..5 

= Bn . SxB 
-= FALOAD/A . PH3 

S/MRQ/3 :: FA,L.OAD/A· (PH I + PfoIS) 
S/RW s FAL.OAD/A . (PI1I +PIoI3) 

en 
D;.c.C 
5/sxD 
S/SXMD 
S/J(.31 

= M8 n • M6><.C 

= FALOAD/A' PI-I3 
= 'FALOAD/A'(Pt-ll+PI-I3)-NDO 

= FALOAD/A·(Pl-I)+ PI-+3)' Do 
'=' FAL.OAD/.4· Pl-i3 • FLo, 

SIGNALS INVOLVED 

5/1 ':' PR n • 

s!£e" = Sn • ~w 

TE's.rs :: FALOAD/A . PH4 

S/CC3 ~ SGTr. TeSTS 
.582"3 c -= ~rE-s'is/1 . tJSWO 
SG-T~ :: /lJSOO~3 - NSO 

PR.O'BOIIE'IC': FALOAO/A' PH+-

5/~V6-E!Z,.)D -= Pr?()li~VEI< 

s! c.c '2 =- PR&-8O'V'e'R!· ( :soo$ sa) 

T!RPH la = FA.~A.D/A. PH4 

~/nz:A P = et-lDe:· eel· AM . 8'V~T<.IrJD 

I 14-

COMMENTS 

LOAD EWO 

NO OVI=L INDICA T/ON 

;::"oe. LAi-I I~sr 

LAD - ONLY 

c of '3 

COMMENTS 

c.e3 CC4 o 0 

I 0 

l!>/CC3) 

:3 of:3 



-
PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENIS 

CONTENTS OF R€G/ST£{<S I}JSTRUC.TION I=""AI"I \ L I E-S 
PREP AT T/-Ic END OF PR£'PARATIOIJ 

(D) 
FASID : AND, ~fi!1 EO'R, PLUS dTl4ERS 1 n-lE'SE FAM ILlc!:! : EW 
FA511 : Af..lD j fYJC l EO'R j PLUS OTHER tIJelUDE se:ve~Al. 

(A) : RR iYPE"S dF !WSnWCTIONS 
~u4·(A~ : Ee'1<.1 (p) : pgOG-.AD:Dlt:.e~S 
.:9'!.{4·&t.'1 : ~I< FA LO'& Ie. 

O'U+. (f/...B : AND j 
Al-.lD : .. :>- PRES!?T A AD--:;,.5 S/p~)(AD :: O'U4-· &/..8' PRe 3 

d~ ~ PRESET A \/D - 5 S/SXA~I<D -= trt.l~· tfL.9· pee3 

EO-I< ==>- P~e:SET A <.±)D ~ S S/SXAcdr<D::. dU4· (ft..B· PRe:3 

FA~IO ~ SE r COR.c MeM. -eE Q. S/MRQ/I = FAS 10· pgE)3+ I=r:;Tc..H NC'iT INS r. 
FASII =r se:r FM WE'ITI: S/T<.W -:; FASit . (PREj34-';' PI-IZ)·No'L1 

I of e.. 

-
PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENIS 

'PH- AND -~AAD~ S "\ WHEI'E n IS D~F"'J&.D 

i =";> Av D -- 5 J 
AS EAC H OF :32 BITS 

Cl"R Sn -=PRn 
EI5'R. ~AffiD ~ S 

5~RR siR R'n ': 5t"1 ·"Rw 
TSL 

FA~11 =;:.. SET eel ~C.C.2 SEe: FAAF:'T'H, Pt'3 
VIA TEST!S Tt:5TS = FASII '(PHI+PH3) S€Q.IJEJ...)ee FOR. 

S/CC3 = S&T~. TESTS TESTS DcTAl1.S 

:5/c.c4 = So .. ic:STS 

FA~lO ~ 13RA~'H TO ENPE' 'BRPH 10 =- FA'5 I 0 . PH I 

PH ~OR.MAl 6~D& 

10 

ENDE 

'LYR 

2 of 2. 
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FUNCTION PERFORMED 

PeEP. COl,1 iE\'J5 /)~ .\:E;I::--r; l--.;:~· 
4- ~/...E t ,',.If) 0/ ; hi i .j:-: ~J',.' 

( ( ~) : S:'r'/ 

"';:-A.DW/'~ (A) : R~:JO?! 

(Cl) : PRO':;- Av' .. ;'; -
r-

(D) : E-Vv'v ! 

! iA) ; RR" ~ 
FAt/Wi ··~t (p) : EW ADDf'::. 

(s) : PRO::" A"ODR. 

qADD ~ PR~SET A. -+ D .. -~ S 

FA5:.J8 => PRESEi A-D-'~S 

FASIO } 
f='ADW/1 ~ 5ET MEMORy' 12.'EQ!)E5T 

;::AS If ~ seT F=.A.sr MEMORY weliE 

FADW/I -=7 MEI?CTE 1 ~ Lie 

~ 

PHASY FUNCTION PERFORMED 

FAADD ='> A ... D --"'" S 

PH FA SUB ~ A - D ~ 5 

1 S'-l!> RR 

SIGNALS INVOLVED 

INSTRUC. T!ON FAtvl I LIES 
t=AARITJ..! : AD, Al,AW; Ai-I, SD.5W,S.1.I 

FAADD ; AD, AI,A.W1 A", AWM 
FASU8 : 3D) sw, SH ,:o,cr,c..w, C/-i, c..e 

CL..M I eLi: 

: A'll; AI, A 1-1 , SW,SH I P,-\.!:' O..,.. .. .;EE:; 

: AD, AW
J 
AI, AH ,SD 51'.1. 5H 

~AD~V/I 

S/SXAPD 

S/SX"AM~ 

S/Mf2Q/I 
51 fI\i<Q/3 

S/~W 

S/L1<31 

PLV~ ori-iEICS 

: AD; SD ALSO LV) I.("D, ('D 

= I="AADD' (p~E/:34 0/- P1-I2) 

-= FA.SUB· (PRE/.a4 +,.,1-12) 

= FASIO' DRE/34 
::; I=AD'N.I' (C'I<E/34 + PH2) 

"" FA~ II '(PRE/Sf +PHZ) , ~O"U 

= !=ADW/I . (tJANL'T::' PRES) 

SIGNALS. INVOLVED 

SVl = (PRnEB kn)'S)(A})P 

S<.AVD = &;<AV+ &XNAD+G-':'A'-lD+f.:3'i 

c(Rn = Sn'"Rw 

FASII ~ PIC'!)Bf eCI ~ CCZ VIA nST5 TEST5 = FA'5 I I • (PH I ..... PI-i:l) 

T\\l. 

FA ARITH 

EIJD c..u:ey r- .:sifT c.c..l 
f)'VE-r: FLl'W ==;.- SET e.G 2 

Po~ ITlvE 'Re-5<ALT~5€T c..C.3 

NE.:rlTIVf!" RESI..tLT=='?r SET' c..C4-

'PR08ECNE'" = >:"A-ARITH'( Pf.4!'" PrJ3) 

(.(.! )( /<:00 :: ~AAf2ITH'( Pl-lt .. PH3) 

s/SXB =- (FADW/J. PHI) 

S/AxR'R. : (!=ADW/I. PHI) 

S/SWO/NZ -: KODHOLD' f.J 50031t-

= KOOHOLD' 1(00 

SR PH 10 == FAS!O· PH! 

'5/cc.. I -= c..C./)( /COO 

5/Cc..Z -= PROB&VG-~.(500{fJ so) 
s/dlleJafJl)= PRGlB&VG:A;," 

:5/ C.C.5 = -SG-T~. TESTS 

51 c..c..4 = 50, rESTS 

I I " 

COMMENTS 

i-~r."\'5T ("') C,..ovE-R:....!!!:-D sy 
Tj~ /5 S EGt uE-~cE 

THE5E t=4,M/UES 

';> H/CLUDE SEVE:f?AL TYPE5 
OF lrJST"?UCT/ONS, SEE 
C.OM 81 ~J::'D LISTS p, 

PR6/B4: LAST PHASE OF 
r:;>~!E-P 

P1-/2: f<EfF'FAT" FoR FADW/I 

FAS 10: fETCH j.JEXT" rNH. 
r:ADW/I: Fer-c./-! ew 

\ of 4-

COMMENIS 

\I'/HEe.E:- V\ \~ ddllf'\C.-) 
J..S e~c~ 0';" '32 D;1-.5 

r=ADW/1 ~ 5 -> RRvl 

SeE PH";) OF TH 1:5 

SE'QUe:~1 (.€' Foil:. ,-e:~T:5l 

OVE'I"..Fl....OW) ArJD £:;ND 

c.J>,T<.ri?.y DE'rAIL-~ FoR. 
[)Oi.J61..e- '(\/01<=0 API) 

iv10sr 5ICl,)/FICI4IJ{ 

I-/Ac...,c, 

2 01 4-



PH 
2. 

FAARITH 

r---

PHASY 

PH 
3 

ENDE 

FAARlTH 

FUNCTION PERFORMED 

rB-~S 
I 5~P 
1 MB-'}oC 

FADV'J/I .=;.-~ 

: RR.---f-+oA 
\.. 

F,A,ADD ~ Pe'!:?SE-T A + D - S 

FASU6 ~ PI<ESET A - D -- S 
~ADW/l ~ SfT c.oeE 101=1'1, ~EiQ. 

J)OU BLE- PR.~C IS 10/1) ADD oe 
StJsreA cr FtIIC> ('/lla..jI (rO€5 

ro LS 8 CAe;:y 

kOO {PH2] -~ K3/ [PH'3] 

FUNCTION PERFORMED 

FAAOD ~ A +D ~S 

FASUS =;.- A - D ~ '5 

S~RR. 

PROBE: CC3 i CC.4 WITH 

TE""sTS 

NOS W 0 -="'? S3Z.~3 = 0 

POS!TlvE: 1<€:S!J,.Lr~ seT' c.<::.~ 

N~C.'rlnvE J;::ESul...T' ~:;'ET C.C4 

PR.OBE ClVER FLOW 

S!;;'AtJc..H TO ENtiE 

AM (ARtTH,f'/ASk:) -7 T/CAF TO '43' 

ON OVER.FLOW 

SIGNALS INVOLVED 

Sn = Bn • 5XB 

pxS = FADW/J • PI-I2 

en = M5n· CXM8 

DxC = FADW/1 . PH2 

S/AI1 = RRn' A>'.2.l2 

S/SKAPD 

S/S)(AMC 

= F'AADD' (P2e/a4 + ,l'HZ) 

= fASU8 . (PRl?/~4-'" PH2) 

= FADW/I. (PfE/34 + PH2) S/M~Q/3 

5/K31 

slew 

SIGNALS INVOLVED 

Sn = (-PRY) Et> k n)' SXADD 

5)(ADJ) = GXAJJ + GX:NAD -t G-N\~D -t t<::31 

RRn = S\"t'Rw 

rrESTS "" FASJj· (PH / .;. PHS) 

< 
! 532'3: :: NTiST'oS/' . NSWO 

SG-Tr :: (SOOb3;tO) • ~SO • NFACOMP 

s/cca 

.. S/CC4 

.". SG-T:' T~srS 

= .so· T€STS 

'PROBE OVER::::: FAA K: ITH - ( PH I + PH3 ) 

1.5,/ CC2 = p gOBE a'VE"R • (soo ® so) 
L5/0 VE'!UND ::: PR:OBeftVer·< 
CC1XK.oo :: FAAK'ITH . (PHI + PHS) 
Sleet =- C,C,/XKOO· h:OO 

BRPHIC 

:51 TRAP 

5/TR30 
.slITS I 

= FADW /1 . PH3 

= ENDE· CC2 • AM· OVE:-l?rND 

':;. E,,-,OE:. CC2. AM. (rVERIwD 

= ENDE CC2 .. AM. C1vE1(IND 

117 

COMMENIS 

FA DW/I O~L..y 

Xf:i/t ;;;"0,", ADOTt. jO 

P ~6Q,. 

FHCH ~ex.i II\ISi 

1<'31 I~ BlJll..T 

UPSIDe 'j;)ow'" 

COMMENIS 

:3 of 4-

MOST' S,~tJIFlc..,.tJT' 

HAL.F 0 F DovSt...I:'WtJR.D 

ADD. 

swo (S3'2."'3'¢O) 
INiO SG-TZ (SVJo1 (ie'(Ai. 
ee TH'AN i!~~0) 

CQIVDITION COD/:5 

SET' IN PI-/AS€ 1 
A~C' OveeRllJeAl By 
IeICC DUKIN(, P/IB 

4 .. f 4-



PHAStJ FUNCTION PERFORMED 

PRE-

PI-I 
i 

TS"L 

CONTE,l..r'"'s OF ::(,E-c, 1'5 TE-RS 

(A) : t<.R. C t-J:,)'" uSED) 

(D) : EFt=: l.OC.ATIOIJ 

(B) : f'~06- . . ADDe. 

~P) EF'F. ADDR. 

P:t?E5ET A ~ S 

R posrnVf (NR28) '''~ R"""? A
I<. NE&ITrVE' (R28) ~ 'NR,...,.,.,A 

'2 )0 :.';;.>" PRE S~T .A + D -?-' 5 

R<'o ~ PRESET D-A-j ~S 

R=O -q Pr<ESET D ----7>' 5 

rNTI<AP -:::9" ~r:T' rNrE~tJPr 

(..LOCl: EI-lABLE 

Nrt.J~p ==9 SET TilL TIHIt.l4-

"FAtIIT": MTB (73) MTH (53) I"\TW (33) 

PHASY FUNCTION PERFORMED 

R) 0 ~ A + D -----"'" 5 
R <. 0 ~D-A-l ---'> 5 

R = o:=:::!> D --"'" .s 
s~ A 

r SE-r CoCo 3 ~ cc4 
VIA nST"~ 

Re:SuL..T foS ~ 'SeT C.C3 

Nefr -=9' esE-T c.cA 

~ND CA~~i ~ seT c.C.1 

tUI\ITRAP • "ByrlE' E'~D C.A~lI:.'1 

FUMTi3 ==9- seT Fl-AC:r3 

e'vE~ Fl-OW ~ SET C.C2 

HAI-f" WD OVCL.. 

SIGNALS INVOLVED 

5/SXA '" FA!"\T. PRE/S+ 

S/SVI/2 = FAVlT·flI-l1·N~~ 

A)( R ::. F!>.N\T' 'PHi' t-JRZ,8 

A )I.. t-..\ R :::. t=:"A.\>I,\' PI--lI . R.28 

S/5xAPD = FAMT·PJ.l!· NR2.S· i'JR~ 

S/SxDMAM.! ::: FAt-IT·PH1· ~2g 

5/5)(.D = FAT'IIT- PHi' Rr: 

S/'-Er~T= 1='A""i' ~t· lIolTlt'A,P 

5/TII L = FAKT· pHi· NINTI'I>..P 

S/6'-0 
'5/ec.1. 
ecl<. 

Sn 

Axs 

SIGNAL~ INVOLVED 

':: FAMT". f'"142. tr! _ tJP32. tiRe 

= FAMT. FHZ _ e'Ll7. N'P33. NR~ 

= FA.Hi. PHZ.trL. I-JI<-c 

= (Kn ® "PI< Ii). $xA'DD 
+ PRn 
;: FAM-r. PH2. 

TesTS -= FAHT. PH~. NINTRAP 

SGrT -:c = (50o~~ 'Fo). "'so. NFAC.OMP 

s/ce..:' = TESTS. Se:ri-e 
s/cc4 = Te-:'T<:=.. ~o 

C.C.I )( Koo=- F"AMT. 'PHZ. WNTJ::AP 

C.(I ><. \(23-= FA.t-'lT.?I-lZ. tJINT1<:AP. eJu..7 
S/FL3 = c.el)<.. K'2.3 

I 
PRo13l'1VE-R= FAMT' 'PtiZ. ~!NTRAP 

pl<!oe8'v'E;R:/H= F"AMr. PH2. NINTRAP. 1!Ju.5 
"'VE'lf!,JD = PRoi38VE-1Z 

.5 /ee.:2 ;: PRdG&v'ER. ('500 ED So) 
+ PRB'BtrVE:R/H _ (S IS;£) Sl~) 

S23 := I. c..Cl)(k'2.3 

COMMENTS 

FAtJ\T 
---

MTvy (33) 

1V\T'r4 (5'3) 

MIE (73) 

:r:l!l ~ 
I- l- I-

~ 
~ 

~I ~i ~I IL 

-=-

~ 
:I: 

..!?:::.. 

~ 

i~1 
~ 

:r: 
~ 0 

\1 

ALig"" ::I-
f>l 

mod.?, ill ~ 
C! 
!!.. 

STOf!.E!' "" oc 
MOIl it ~ I-

0-
:r :r 
l>- \). 

W ~ Q 0 "2 -:z 
\1J 

~ -

I of 4-

COMMENTS 

* T'MIJ;Ju 

NINTR'A"P} = T8 L. 
R..,eo 

R:: 0 = TS L.. 

tNT'1?AP .::: ,5 L 

~S23 

CCI;'<"K~ 
V 

rAMT 2of4-
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PHASY FUNCTION PERFORMED 

PH 
2 

PH 
3 

T5L 

FA fliT 

{

=-x,ri I-IIG-HE~' PKIO'R I"Y 

l~r1i:Af"+ AIi!M. Hr(zHE-&T 'PRle~ITY 
n I cr~ eft. c..outJr eSp:.~ 

OR JUST :5!C:rN 
rvtTH. ~FL.~l~"'RAP}A .1 

MiB • NIt.lT~Ar 

MTI-l. eVF'L ===;> E~C.HA.tJG-E 
c.<.. '3 .......... cc..4 

13'RA.,lc'H To 'P~e4 

Fo~ p~e WErre AL. J GoJJ 

PHASY FUNCTION PERFORMED 

TSL 

PH 
8 

"DR 

PH 
9 

T5L 

LEFT ALIG-tJ A 

BF:.AtJc..H To ?\4f{ 

SE=j A ~ 5 

SE'r c..oR..E ~eM. WR1Te: 

BC.';t.O Su:5TAII'J PH4-

A~S 

5 ~MB 

5 ------?- 5 ~ P 
SET c..oi::.e- fv'.E M. K.e:Q 

kESE..... ~NT~AP 

PH NORMAL eNDE 

10 

ENDE 

FAtJlT 

SIGNALS INVOLVED 

LE=VAC.' = I=AMT'. PHZ. rlJr~Ar' 

LeI/Aiel'll .: FA Mi . .pH2. INr~AP 

CNT~ee""= FAI1T . .prl2..It-ITRt.P. S0031~ 

sl SxA -= FAM,' (prc=E/:S'4 + PHZ) 
s 1M 8XS :: FAI-'I.'l· "PH2. N8'1. Nl<'c 

BRPH8 : FAMr· PHZ. (K'e + "'B1.) 

COMMENTS 

1=I.JMTSI4-foJ= F'AMT'. F'H3. Nrt-lTI2A"P. (CGZ + 1-18'<.(5) 

FLJMTe'IIER=- Ft.A.MT'~IG-N .. Nr::'L..'3 

sl c..c. :3 : F~HT&IIe-l<.. c..c.4 
!!!;/ c..c. 4 ::. FIA.MjeJVE. R . US 

"R./ <::.c. 3 :: FIJHTSIC3N 

;;:/~4 ': FIAMr~tCJtJ 

SIGNALS INVOLVED 

Ai-AL8 ::: FA"",· ~W2 . tJBcl ·'P~e4 

6~PH8 ; FA,..."T'· '5wz. . ?f'E'/34 

s/SXA :: FAMT· Pi<-E/* 

sl (8)1..S == FAMT .. sWZ· p~~/34 

BPPRE4= PRE4. ~13"c. 

Sn -= PR.n 

MBn = 51'l' MB"-S 

P,<S~B = N~A1=L· NFA.t--\vs. "PrI<j 
'5/ Mk.Qjz- PX S)(. 6 

R/ H1Tf<A P;: FAM. T'. 'P H q 

119 

S /(. za Wit.'- 'Be 

t,f:'R,a' "'041£ ,0 
PH 2 (('/':.cJsl-I~-u) 

"3of4 

COMMENTS 
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,--

PHASY FUNCTION PERFORMED 

PREP 

~ 

COJ.JT!:NTS OF "li?€CISTERS 

AT THfE END O~ Pk:lEP4Ii?AnOAl 

5TCF ~ (A) : BYTe AI./G-IJ€D CF 
$TB "0/ (A) : BYT~ ALI(j.Nt:-J) 7<z,;3/ 

STI1 ='7>'" (A) : J-Iw ALJGNEJ) P'631 

STW =? (A) : Roo31 

srD =r- (A) : I< v t 
1<0031 XW~ 

AW~ 
f(A) : 

:::'!? ID)' l\ . EW 

(6) : PR06-. ADDR. 

(p) : EFF, ADPJ< 

STD ~ (p) : E.Fr::: APDR' v 1 
EVEIJ r.s DLlR.1 N 6- PfZ.E-P 

STep =it> H.lrJIB IT" 1<----'100 A 
EIJABI..c- Co;: -4>'A 

5TC. F l 
STB r ~ 
5TH J 
AWM ~ PRESET A +D -- S 
xw ~ [PICE'SE-T D -.~ S 

lSET FM W~ITE 

F'I'\STO~E-~ {~E?r C.OFE-E MEM RE~ 
pe=ser A --~ 5 

STH} ~ Pr<ESET RR.~ A 
STD 

PHASE/ FUNCTION PERFORMED 

PHi 

'PR 

AWtVI~[A +D ~S 
L S -r-> A 

xw ~ {D ----?- 5 
5 ~"? RR 

.. sro~·f ~ ; ~MB 
~TH 1 RR -"'" A ~TD ~ 

OR / {!:'ICe-&e-T A ~ 5 
FAST r:/ 1=9 se-r c.oltE Wf(.lic REQ. 

srD =9- RE'SET P:51 

AWM1 
xw 5 ~ Sci CC3 /\/oJD c.c.4 

'IIA lEST:::. 

Awf'o\ ) vVE-RFLOW ~ SEi c.c.2. 

AWM ) E~'D CAt2'I:Y-.:z9 ser C.C.I 

FASTO'RE 

SIGNALS INVOLVED COMMENTS 

IN3TRUCTIOj..J FAMILIE:S 

FASTOR~: STB) 5TH) srWj STlJ1 STC;::;; (XW-NPRE)i (AVVH-NP,ee) 
FA5T~RE/': STD, (Xl/v.NDef:)) (/wIM.IIPRe) 

AXRRINH ~ F,6.STORE . PRE'.3 . &'1",.4. 

Ax Fe = FASTORE' PRE3' tJ"t..4 

AXALS = FASTORE' PRE4' N8C ~ 

S/SXAPD ; FAA1)D' (PRE/3+ + P1-I2) 
S/5XD = !=Ul(W" PREES 
5/Ii!W = I=LJXW' pn~ 

5/ Mexs = F.A.~T02!..~ • pr~:e:/3+ 
SI S)(A = FA&rolie·p~EI34 

.5/A)<'~R = FA5TOR'E' PRE/34 • NO'e 

SIGNAL~ INVOLVED 

rHE: T'ZAIJSr::ER. ,t'~A 
IS AN AUiO Fut-IC,Tir.iN 
IN FR€B. 

FAADD IS QLlAI-IFIED 

WITH (FIJAYVI'I' Pl!e-~) 

STD 9' 5Torc:e. R vi 
/oJ STD -=;..- 5TOl<E R 

I of 3 

COMMENIS 

51'\ ;; (PR I1 + Kn)· N (PR n - K
h
)· sxADD 

AxS;; r=UAWM· PH1 

5n :: FiR. 
Rn = 5". 'Rw 

5 n = PR' 
MBn == Sn· !V'ISx5 

S/SXA 
S!MBXS 

PDC31 

;; FASTOlC.E/' . PHi 
:; FASTORE/' . PH! 

-= FA5TORE • PHI '~U1 

= ,;=u''Iw· PHi 
+ FIJ. ~\wM ' pHi 

PgoBoVER ::. ~UAWM'(PHI+PH3) 

C,CJjI.+-.OQ :. FUAWM'(PHI+PI-lS) 

\20 
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r--

PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

:- A -""5 sr, = PR n 
'PH2 FASrORE-/1 '9 ~ S -,1-> MB ~BIl = SV) M6)(S 

'-

8RAr-.)C.H TO PH 9 BRPH~ = r=A STORE' Pl-i2 
DR. 

B~5 Sx.B = Px..sxB PHl"f 
S~p px..s = p)( S X B 

T5L PRESET" .4-~ S S/sxA ': r=A~TOf2.=· PH9 

A --"'""'S Sh =- PR n 

"P~lO 5TH '* {SET CC2. II=" SOOIf, -¥ 0 s/cce ::: N(SOOI6,!+SOO/~W)· (FUSTI-I'ENDE-) 
OR. ALL OIJES 

S l:T "'T""RA po '5/rlU!l.P = e"to.!DE. c.c.'Z. AM. c9'LlGii:IN'D SOOO7!---! PR AWM. -=7>- 1:;:: eil)r:r:.FI..B'lJ./. AM.. 
5/T~'30= E-tJDe.. ,-c.z. AM.. "1I£~ I~D 

SOi15~ 
NAI" 

N {5001~c+SOOIG.~ s/TR31 = EtJDE. c..c.:2,. AK &liE-I<: I t.Jp SIGo 
NOR.I-AJo..L.. E::l-.1DE" P~OOIS"---+ 

(Fusn~ .E·!~=) 

s/cc2 

FASTO'RE 3 of "3 

r--

PHASEj FUNCTION PERFORMED SIGNALS I'NVOLVED COMMENTS 

P£H c..DNTEl-.IT OF REG-15TERS EAKI L.Y SIGI-JAL'S S E'L E c. /11/ E INST'~). 
AT THE" E~D 01= PREPARATION 

C.S - GOMPAl.'!E SEt., 45 
FA"SEL =- LS) STS J CoS 

(c) : Ew C5., o".o/£:g C.OM\" INS~). L-S - L~AD SEt.. 4A 
FAc.OMP :: 

(D) : EW STS- SToeE 5EL 47 

(A) : RRvi 

LS} *(p) : PROd-. ADD~. 
C.S 
srs -+(p) : EW ADDR.. 

5T5 ~ (J3) : PROG. AOCR... 

END OJ=' PREP. 

L~} c.S :::::=,>, PIii!~SeT AAD~5 S/PI<)(AD = FAseL·?eE3·~el7 

ST5 ='=;>0 FRESei' NA 1\ D ~S 5/pg>OJAD = FASE'L' P~E'3 • &L7 

;:ASE-L ~ Pt2J:'SEr S -"7 C s/CX.S = FA5El.·PR.E5 

"PH L'S} ~ AI\D ~ S 5 n == PfZn 
1-

c.s 
~~} 9' (c): [ew A (~~v'1)] ~T5 -=r- t-.lA t\ D --7" 5 

5~C en -= Sn' C><S !lT5~ (c) :[EW A (R'Rvl)] T5L 
~pgE5ET A ---?> S S/SXA '::: FJ<.:iEL • PH 1 

t=ASEL PReSET ~R~A e./ AX~g = FA.SE'L.. . Pf4i 

I of "3 
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r---

PHASY FUNCTION PERFORMED 

'PH A -~ 5 
2- :) -r-> D 

T5l R R. -,,'-""'i' A 

c.'5 } 
~iS ~ P(2.ESer AAD~S 

L~ ~ PE.!=ser A A t-JD-+S 

PH 
c..s }-===;:-- A AD ~ S 
ST$ 

3 LS ~ A AND~ S 

5~A 
T5'L 

L-<S } =? PI2~S~'- AVD~.s STS 

c..s ~ PRESET A-D-+ S 

LS} 
CoS =9 ScT c..or<:.E K.EI'\ ~E'QUE'S 

'5T~ ~ 'EoT COIC!!! MEM. Wl(.lrE 

LS ~ SET FM WRITE 

cs ==> SEr TilL 

C. ~D 

FAsEL 

PHASY FUNCTION PERFORMED 

PH L..'5 } ~AvD->S 

4 
~T5 

C5 ~A-D-">'S 

c:.rs 
SiS 5~MB 'DR -=;;.-

-
c.~ 

LS ~ S~ ~~ TIlL. -
\..':1 

nn CS} 9 'SET c.c. ~ AWD c...c+ 
L.S 

Ac.CORP/NCr TO 
it:siS 

~'5} 
t..~ 

~ 6~ANC.H T'O EJ.lDE 

~,s ~ 'B12AIJ c.r4 10 PH 'f 

SIGNALS INVOLVED 

Sh ;. Pl<n 

D)(S -= l=ASE'\... PHZ 

s/Ar'\ -::. f?l2 n ·A)(1<1< 

s/pexAD = FASEL· PH2.· N~LA 

S/P£xAt-IDo::. FASEI.. • PH2· ellA 

Sn :- pey) 

Axs = F=ASEt..·PH3 

S/SXAOE.D = FASEL' PH3 . t..}O'L!S 

S/SXAMD = FASEL..· Pt-l~ • O'LS' 

S/M1<.Q./1 :. 1=A, Se \.. . ?+-I3 • N ()fL 7 

S/M6xS = FASE"t.. • PHS, 0'1..7 

s/f!?w -= FA ~ e L· PH 3· e'I..A 

5/TII t.. : FASEt..· PH3· ~LS 

DX.C. = FA S E- L. PH.3 

SIGNAL£ INVOLVED 

51") = pg" 

5 n = (p;e n EB K" ) • 5 >'. AD.D 

M13I1:' 5h' M \3)<..S 

RRn:. S h· Rw 

9G:-T-l -= (50031;i! 0)' N soo- FAcaJ-lP 

S~T= -= (~OO?I ;z!0). NSO·NFACDt-IP 

IT'S rs -= FAseL' f'H4 • N IYL 7 
5/C.C:3 == '5 C:rT1!' -rEc:.T~ 

s/Cc.4 = So Te::;"T5 

i3>~PHIO:. F'A5EL-' P144 ' NO'L.7 

Bepl-i'1 -::: FASEL..· PI-I4- . O'L 7 

COMMENIS 

(D) : gl2.vj 

(A) : ~-e 

~;s}~ (A): [RRI\(RRvl~ 
L5 ~ (A): [RR ,,(IC:Rvl)) 

l=E'rc..t-I ~€x:r l~~T. 

STOi:::~ RE'SLll..r IN E'W 

2 of 3 

COMMENTS 

L S 9' l R A(Rv l~ v[e-w ~Ry1)] 

c.s ~ ~R),,(RV1)] :[EW"(Rv'~J 

5rs':~{{RI"(~"1)] v(ew t\\R\fl~ 

51GJo...I E)(TEt...lD FOR CS 

FoR VErA-II.. o~,J 

,&sr::. SEE: FAAR)TH 

PH':' 

-------t--------------+-----------------I----------I 

PH 
q 

T5L 

"P~'S)<..,'6 = NFAFL' ~FAI-\D5' PI-T'j 

M RQ./2 = P>'- S x 'B 

r--r--------------+-----------------4---------------
PH-Ie NOR.M~\" 'E:~DE-
ENDc 

D~ 

FA S!:L 3 of~ 

122. 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

£:-ND 
C.Ol'JrC:Nr~ OF ~e:G IS TEdZ.$ 

OF 
(D) : =W 

pgep 
(t=') : p~oCr. ADDre:.. 

SET Me:M r<E~JE-Sr ("-IEl\.T INS .. ) S/MRQ/\ :::. I=UtNl· PUg 

PRE-SET" D ----+ 5 S/5xD -= FUtNT' pRE'3 

D ---'I!O- 5 Sh :. PI(.(\ 

S---CC CCXS/o = FuINT· PHi 

CLEAR DOOO3 DX/OA = i=UINT • PH 1 

PH seT /Vle:RG-E 1 --7>P / L~I S/L.R31 :. FUZI-Jr. pf-/1 

1 P~=5Er D -~S 5/SXD = ~LAI/lJr· (PHi-+- P H3) 

T5L PRoeser FM WR.1.TE s/~W = Ft.A!NT· (PtH + PH3) 

D~5 Sn = PRfI 

1=>\4 SI"31~K'K S/RRn = Sn· 'Rw 
2 Rwx.'C/01 = FU. LNT· PH2. RW)(ejOi TRANSFERS 

ZERO'S TO RRaol5" 
TSL 'Dowt-J AUG-N D DJ( D 1<8 ": FuIr-JT· Pt-l2. 

I" R Fle4.P IS OPO Fu.INT. PHe· J<.al 
1?3/ :. / ~ 13/?AA.lcl-/ r(J c:AlDc BRPHIO = 

INT (G..B) 1 of 2. 

PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

'PI-! p12.ESE-r D -"? 'S S/s><I? -= FiJ.INT· (PHI + PH3) 

3 PREsr:-r 1=1-\ wr<:lre s/fi:W -::.. F'1,,aNT"' (PHI + PH3) 

TSL :>OWN ALIC:rfJ D DXDR8 :. F=UINT· PH'3 

PH D-"?'5 Sn :=. pen 

4 S'''31~RR SIRR,n -= sn· Rw 
T8L 

RW)(."C/OI FUII-Jr· PH+ ::. RWr(~/OI INHIBITS 

8~ANC.14 TO ~IJDe 61<.PI-lIO ':. FurNT· F'H4- By'iE-':> 0 ,11.1010 .1.. 

To 1<1< 

PH N 01Z.MAL ENDE 
10 

8JDf. 

T5L 

!.NT 2. of2.. 

123 



r--

PHASY 

PREP 

r--

PHASY 

PH 
1 

TIlL 

FUNCTION PERFORMED 

CONTENTS OF f<EG-!'5 TE2:~ 

Ar THE EIJD OF P!2.c.: r:: 

rrD) " E-L (AL!(,,~JED) 

}J~ADW/I .... rAI : Ria 

(P) : P~6-, A '1)1) l<!, 

r : EWI/1 

(A) : RRv 1 
FADW/I ~ (P) : E:W APPR, 

\.J8) : P~OG . .A'DDR. 

E"~D OF' Pl2EP. 

FASUS ~ PR.ESeT A-D~S 

J=.ASIO }~ 5er c.ol?e HEM Ti!~Q., 
FADW/I 

FAc.or-AP/1 ~ SEr rIlL 

FAr::NV/ 1 ~ fy1ErzGt= I ~ 1-7i! 

CB ~ C.LEAR Aoo23 

FUNCTION PERFORMED 

FASUS =;:0- A - D ~5 

t-IFADW/I ~ I'Ii:!ESET' .A." D ~ S 

FACOtv1P/' ~ SET iSL.. 

{

PIi:.ESET 5'~ S 

pR.ESEr RR-A 

FADW/I ~ SAVE S::I-o 

HOLD END LAkRY 

SIGNALS INVOLVED COMMENTS 

1 NS T7<U CTJON F~M/LfES 

FACOMP/l : CD J eI) ew, CH, CB 
FA5UB : CDI C1} cW

I 
CH) CBI ",-US cJ"rHGlZj 

FAS/O C.I
I 

CW, CHI CB I PLUS drJ-/£f:S 

r:ADW/1 : CD I Pt.i.JS orHues 

5/SXM1D '" FASU6' (PRE/3-4-+PI-I2) 

.5/,AI1Rq/1 :: FASto . (p12e/3++PH2) 

SI MRQ.l3 ::: FADW/" (PRe-/34-+ P112) 

s/T/iL :: FAC.01"1P/' • (~~/34+PH2) 

S/ 1.~31 ':. FADW/I' NAIJL"t-, P~c3 

AXe/Ole ':. FAC~MPjt, Cff...J. 7· ?1<e:4-

SIGNAL~ INVOLVED 

[n:STS 

i
5GT-t 

5/CC3 

L ""- /C - LL .... / '-T 

= FASII' (PHI +PH3) 

::; (50031 -,f. 0). f../SOO·FACOMP 

'" Sc;.T:· i"t:'5T5 

= SO . ;E5T:3 

S!PR.XAD :: FACO,,",1P/I • Pl-li . ).J &i,.ll 

s/rsL.. '" FAC.OMP/I, PHI, 

S/SXS == (FA::Jwjl. PHI) 

5/A><";:R :; (FADW/I'PHI) 

S/5W O/N'i-"'" !o;;;OOfjOLP· NS0031"i: 

= /;.;00 foiOi.D· KOO 

BgPHlo :: FASIO. PM/ 

124-

Fe:'-C.H ~E:XT !NH . 

FeTCH ew 

\ of 4-

COMMENIS 
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.--
PHASEj 

PH
e. 

FUNCTION PERFORMED 

: MB-c;>C 
~<. 

I C...--D 
I·· A 
lRR~ .. 

FASU8 ~ PR.ESET A- D ~ S 

FA DW/I =;.- SeT" COR-€" !>"E'M.I<=Q.IJ=-ST" 

DOUBLE PREC.ISION 

SU8TRAcr ENP CARRY GOES 

TO LS B CA.€RY 
Koo rp!'f/]~!=L; -+k'3/(J'H3] 

FACOMP!, ~ SEr TilL 

FACO"MP/I 

SIGNALS INVOLVED 

Sf) = Bn . sxg 

PX5 -::. FADW /1 . PH2 

en ::: Me n . Cx.I..-1B 

D~C -= FADw'/1 . PH2. 

S/A n ::: RRn' AJ'RR 

SIS XAMtl ':' F,A5Ug . (p~e/3+ +- PH2) 

5/ MR i( /3 :: FADW!' . (PI2E/34 + PHZ) 

S/K~I/3 ': FADW/'. PI-l2.· Fl3 

COMMENIS 

)( HfC. Pl<OG- ,AOtl~ ,-0 
P ;lea.. 

:3 of" 4-

~~r---------------------------r-------------------------------~-------------------
PHASrj 

PH 
3 

TI\L 

"PH 
\0 

FUNCTION PERFORMED 

FASUB -=;.- A - D ~ 5 

S=-I c.c. 3 $ c.c,+ Wli"!-+ T~STS -< 

CoM~~e~ RES~~T pas~ 

c.oMPA~e; KE::S&J.I.-r 1J(?c,-~ 

C.D ~ 6lZAN("1-I TO E-t-.lD E 

NFADW/I "9 {AI\ D ~ S 
. n: (5 ;;'0) THeN 

Et.JDE I -1--> C.C 2. 

SIGNALS INVOLVED COMMENTS 

5" = (kn <±l PR n ) . 5XA'D:P 
rTE5iS ::: FASII· \f>loIltPI-/3j 

sa2,"Se = t-lTE-SrS/1 • NSWO 

SCTf: = (SOOG.3¥ 0) ·r.lSOO·FACO''''P 

S/CC3 = SG-rz! . TE"STS 

5/C'4- :: 50' TESTS 

8RPHIO ::: FA'DW/I' PH?> 

Sn ::: PRn 

5/CC 2/N ~ ::. F"Ac.ol-\p /1' Et-JDE • N&U1 

FAC.O"MF/I 4- of 4-
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r---

PHASY FUNCTION PERFORMED 

CO"I TE=f.JTS 01=' gE&fSTEP5 
AT :~ ~ EN D 0 F peEPARAT!O~ 

r(tll EW 

Co \.;~ '=C> ~ ((Ap)) i2' ~ \I 1 
I EW AVDR 

L(J3): peOCr,A'DD~. 

~
(D) : EW vi 

eLM ~ tA): 1<.1<. 

(p): Ew ADD~ 

l (6): P~04 ADD~. 

END or::: PRE-FA EATIOI'J 

C.I..M ~ SEr CDRE Mef..\orey T<::eQ. 

FA~UI3 ~ PI<.ESeT A - D ~ S 

FAc.c"'P/L~ Ser TIl L 

\\ FA (,0''"'' 1" /L II 

.---

PHASY 

'PH 
i 

TilL 

PH 
2 

(eLM) 

DR 
(c..LR) 
TSL 

FUNCTION PERFORMED 

A-D-~S 

[

TESTS 

FAC.OMP/l ~ $sr C.CS U= 5>0 

5cT cc.+ IF e <.0 

FACOMP/L -=!;I- ?eE-ser B ~ 5 
CoL.R ~ PRESET RR~ A 

[MB~C CL.M "9 
C -r+ D 

eLl<. ==:;;.- RR"""'" A 
rB~5 

FAc.o""P/L.~ S ~ P 

{
XF~'R CC 3 -?" c'c.! 
)l.FER C.c.4 --"" c..c.2. 

FACOMP/1.. P~c5e:T A - D -~ S 
5E-T C.OIi'!E f.iE"t-iOI<::'Y ~e=Q. 

5='- Til L. 

SIGNALS INVOLVED 

i='AMILV 5IG~AL5 
C.OMP/L.: ell?, C.L.M 

FASU8 : CL..I<.} c.t.1oA. PLU!:> OiHE 1(:5 

FAC.OMP : C.I.R..,c'LM, CD) cr l GW, C"H
I 

C.B CS 

.s/Me~/3 '& FACQM'P/L' F~e'3· IYu7 

5/S)(AMD = FASUS P (PE~/~+-+- Pl-iZ) 

S/TI/L = FAC.OMP/L.(P~c/3++P~2) 

SIGNALS INVOLVED 

S\1 = (PR n ® k'n). Sx ADD 

{

T't:STS 

S/Cc.s 

S/C.C.4 

5C:rT~ 

= FACC;MP/L.· (PHI+PH3) 

-= 5 CrTc' TESTS 

= 'So TESTS 

::. (<;'003 \ ~ 0) ·,.;soo • FACOI'/F 

5/SXB = FACOMP/L' PH! 

5/A)(gR = FAc.oI-1P/L. PHi· ~L.J3 

en = Ml3n • C,.)l.M13 

D)(C. '= !=ACOM?/L . ?H2· &u,1 

siAn:: RRn' A)(gr.;;: 

51'\::' Bt\ sxB 

px.'O = FAc.ot-l\P/L.' ?H'2. 

51 eel :=. c.c.:. ' FAc..o/oA,P!,- ' PI-I2. 
s; cc.z = (c.4 . F-ACOA-lP/L.· P""2 

S/Sx.AMD ... FA SUB· (PRc/S4 + PH2) 

S/M~Q/l ... FAC.OMP/L. . Pl-i2 

S/TII!. -= F~C.OMP/ L . (PIH/34 + PHZ) 

12b 

COMMENIS 

c..oMPlirzE LIM ITS 

I~$T R.UC.'IOr-J$ 

C.L1<:- C.o""'PA~E wITH 
-WM I'I"''S It-J R€(rISTEe 

c...L.1w1 - COM PA~£ "")1,11 

~J7"'5 JIJ f'A€MOlt.y 

Me:-Q/3 Auro SETS 
pAiA. eeL.~As&' OtJE 
C.l~'-I;, L.A feR THAN 

f.-iE"M f( Of!.'1 j2€6{iJE-"'T. 

Til L. IS' ReQiJleED 
TO AL..L.aw 'I"'£'5TS 

Wlo1cN ~DD~e ~ F~ 

I'=> I-lOT P12e~Qre.MED 

lof3 

COMMENTS 

eLM ~E-EW v1 + RRJ 

c.l. R ~ EEW+ fi:ev1] 

2of3 



~ 

PHASY 

PH 
3 

TIl\.. 

"PH 
to 

~VE 

VR 

FACOMP/L 

PHASY 

PH 
i 

T5"L 

PH 
10 
ENDE 

FUNCTION PERFORMED 

FACOIAP/L ~ A -D --+5 

~ 

TSS,S 

sET Cc.s IF 5';>0 

FACOMp/L.~ 
se'i CC4 I.F 5<:'-0 

L e~ANc.~ i"O elJoe 

t-Jt!)~M.~l.. E-NDS 

FUNCTION PERFORMED 

(P).: P/l!!04. ADf)l!. 

SET J-I AL T 

BR.ANC-H TO EN DE" 

INH16~T ADVANCE:. OF ~'* AODR. 

61'<A.tJC.14 TO Pc.p I 

I!.J1-I181T P1Z.Et 

WAIT (2E) 

SIGNALS INVOLVED COMMENIS 

Sn = (K.V'\ @ PRn)' S~A"D ~~~}TEew + ~e.] 
reSTS ... FAc.aMp/~ . (PH I + PH3) 

5/Cc.a = .sGrT~ • TeSTS 

5/C.C.4 :. 50 . TE5i"S 

SG-T-C .: (:'003 J :;c 0)' NSOO· FAc.oMP 

8~PH{O Co F'ALoI-'I'P/L.' PHS 

SIGNALS INVOLVED 

SI)1~/1 = Ft..LWAJr· PRE3 

S/HALT/1-:=. ,c:UWAIT' PH1 

BRPH 10 =- FUWAI T' PHi 

PUc.. '31 = NF'lJE""U.' Pl-lfO NHA\.j· , •. 

Be-PcP::. NFUF:iU, HAL Til' etJDE·Nre-sc.. 

8K:PH-1O s~rs 
~1iL.!MSE 

COMMENTS 

PfZci GAl ':- '" (S/T"1<A?)' N{S/ItJTI<AP)' \j!.~c..·IJHA.LT 

127 

DAT"A 
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PHASY FUNCTION PERFORMED 

PREP 

Pf.I 

1/A 

TilL 

FAST 

COf.JTEfoJTS OF R(:C/ST1:£5 

rC.) : SPW'L 
FAST" =;> (D): 5PW1 

FA;,T/M~ (13) ; PR06-. ADDR. 

FJ>.sr ~ (p) ; SpwO ADD/? 

L/I\,ST"'~ (p) : 15T" EI='F, LOCATION 

MSP fA) : RR (i'IIODIl=e~) 

(FA5r/""."',) {(A) : 
(Me): 

CC J NO. OF Vlo,"" 
Cc. 

P5W, PL.w=> (Me): 1 

PRESET CONDITJO~5 WITH Plii?E3 

FAST/(. -===> PRESET A+D-S 
PL"" ~ PRESET" 'I)-A __ S 

PSW -====> PRESET D+I ~ '5 
PLW ====";> PRe<:.e;r D - I ~ S 

I=AST ====> ~er SW8 
MSP ~5eT '6W7 

LM ~{R.-I---R 
SET" C.ORE I0Il.&..-. ~EQ.. 

5T"/'1 ~!R.Ber RR~A 
FA:>r - I --==;.- P 

l..M,'Son" ~ 13RA.IJ c.1-I To pH .... SE. ~ 
FAST ~rRESE'r 5-(. 

~ET ,ilL. 

FUNCTION PERFORMED 

FA5T/C.9 D+A ~51 
PLiII -=;:.-D- A-------""5 

p~w =7 D+ 1 ----- 5 

PLW -=>-D-1 ~5 
C.RuSH ~IC. 

5 I('~ 1 ---- ClGo311 

ZE~O~COOIS'J 

A 1(' (£) ~\(.. (woeD Co()lJr OVI=L 

OR UNDFL~ SET SW3 

T5 ('DO) - -"? SE'r '5W 5' 

TW (PliD) =="'i>' SE;i" 5W b 

O-\OL. D PH i AN D Si"€"P sw g - 5W 14-

STE-f" TQ sw9 

SIGNALS INVOLVED 

INSTRUCTIO~ I=AMIII E'S 

FAST : PSM} PSW; PL.M) PLW, MsP 

'FAST/A : 'PSM I psw/ PL 1'11 1 PLW 
FAST/M : PS M, PLM) psV.!, PLW, LM, STM 
FA~T'/L : PL."", PL.W/ LM 
FAST/5 : PSM, P5W I 5rs 

FAST/Co: P5"" I ,",SP 

FA5T/A-='? STACk PonJTER DDUBLEWORJ 

spwo -(R) ~:.:::-.;;iL--- arop ,,'" SrAC.IU,113 
f) IS .31 

&PWI - (~vl) m SPAC.!: (PuNT Itl l/JorcJ) COIIMTI 

!~ '" 

MSP ~ STAC.K 'PolI.JTfR MODIFIER 

(R) g _ ~ Mod,fier- I 
() It. 3\ 

S/SXAPD '" nST/C '(PRE'S+ PH1/F+Pf.lB) 

S/S)(D~A = I='UPLiIo1. (P~e:3"'Pi-l'l./F +PI48) 

5/S)(DP1 = FU.P'sW· (PRE'3-+PIH/F +PH8) 
S/Sx.D/I\l =- FU PLW' (PI<E-3. PI41/1= T ?I-IB) 
BRSW8 = FAST' PRES 
-S!SW7 :: FAST· PRE,,· "-1&4 

ROC.31 

S/MRQ/2. 

S/AXl<R 
PDC31 

6RPI-I' 
SI c.":"'S 
S/TII L. 

= FA5r/}o1. PI<E:3' ~O'U.O· ell.A 

-= FAST/M·PRE3· Ne'IJO· 6'L.A 

:;; FAST/~ ,peE.3·N~UO· NO'LA 

= FA'S.i"jl'J,· P~e:'3·~O'UO· N e'L..A 
+ FA5T·pgE-3 

= FA'5T/M' PRO· Ne'!..IO ·lJA~L~ 
= FAST' PR.E3 
:: !=A.~r· 'PRE''! 

STM (2"6) 

SIGNALS INVOLVED 

PH I/A -.: PH1·'5WS·FAST 

Sn = (~n ~PRn)' S~DD 
5 '~rNH ~ FAsr'PH1/A 

COMMENTS 

I of 1\ 

COMMENTS 

cxs/o 
ex'S/l 

-= ex'S· ~ (FAST- PHI/A) 

C.)(S· N (F;\o.sr· PHI/A) 

UP DATE- WORD ,OUNT 

To c.. R.E'~ 

en (em 3) -= 

C. \"\ (\:!>'1TE.:f) '= 

7;/ sw3 ::. 

5/ SW 5' ::. 

'5/ sw '" ::. 

51 Svv4 = 
.DX.DR'i? -= 

5 n C)(s 

(AIG,-J<::I"j- t=A.S,-· PHil" 

00 ' FA":.T· PHljA 

DICo' i=AST' PHtjA 

NB'" => ( C)! VII C :t I 

&'''9 (c): we i:A 

['" (Alb- K".)· 7J1103\l} FAST· PH I/A 

FIlo.5\· Pl-lljA 

8RI='HI(1 = F~ST· PHI, 'tJ L (NSW7' PH I/e.) 

+ PI1I/C:r+ (SW3' PHI!C) 

+ (511" 31't, N \A\~- ~\")).PHI/c..J 
I 

5r~pf!l5" 

:::;/!:>W9 
::::. io.JB R5W 8· W 8R5WIO· tJ8RPHII. ~eoRsWI3' NeR.SWIS'· NRESH 
.. 5W'i!· 5Te:PSI5 

2. of 1\ 
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PHASY 

PH 

jiB 

T8L 

"PH 

lie. 

TilL 

FAST 

PHASY 

'P~ 

liD 

T8L 

'PI-! 
i/f; 

.DR 

FAST 

FUNCTION PERFORMED 

PLi'<\ ~ ?ReSe-T A-rD ~ S 

PL.W ==="7>" PRESEi 1)+1 ~ 5 

P5W ===;- P~ESE.T D-1 --5 

FA-:'T Ie. ~F'~SE:T P-A-S 

FAST 
= {DOWt.1 ,Io..L\('N-D 

~5eT Til L 

STEP TO SWIO 

PLM~A+D~Sl 
PLW -==>-D+ 1 ~ S 
P.5w =>-D-1~5 ---------I-!> 

CRUSH Sl~ 
FA'ST/C.~D-A~ 5 .... 

5~A 

C. ~D 

A 16 @ k: IE> (Si'ACE" CDUtJT OVFL. 

OR! Ut-JDFL.).Sli:T sw1 
(SPACE CDWJT =- 0) -=:::;.- SET" SW 2-

FAST/A.~SW7 (FIK'Si PASS) ----7'" 

(5e.C.OI-JD PA<SS) ---r 

FAST ~ 5ET CORE: MEM "EeQ.. 

FIRSr PASS -PL""~ PRESET A-1-S 

FUNCTION PERFORMED 

FAST ~ALIe:,.t-J A 

STEP TO SW 1'2-

MB---+C 

FAST ~ L{P ALICTJJ A 

?Re:S~T A v D-5 

TS (SW5)~ CSli:T Ao 

IW (sw,) ~ Sf:i A I" 

S&T COJ:!.E /V\E~ WJ:!.I TE 

Spw1 ADPIi:. ~ ?+L ~ P 

'51EP TO SWl3 

SIGNALS INVOLVED COMMENTS 

S!SXAPD -= FU PLM' PI-lt/B Pl-li/6"" PHi- sw9 

S!SXDPi = FUPLW' pJ.ltls 

S/SXDM1 = FUPS W' PH l/B 

S/SxDMA :=:. FAST/C 'Pl-lt/B 

D)l.DR8 = FAST' PHi/8 

S/TIIL :: FAST' PJ.1t/S 

5/SW10 .: SW9 . STEP 81S 

PH i Ie. =- PHi- SWIO' FAST 

51'") = ( \(n @ pg n). 'S":'At;lD 

=- FAST· pl-li/C 

= l=AST. PH1/C' SW7 
(A): Ne:W SC 

:- FAST· PH lie. (D): IJEW we. 

5/ svv! = (Ale; - KI")' FA5r· PH1/C. (SWI): ~:r1iI-::;' Co 

5!SW2. :: [fIJ(AIt:.-KI").SltOS/i!]- FAS;r'PH1/C I (SvVt.): SC=O 

SVv'rt ~ SET HJD [CATES ST~Re: NE"C., wo;ep) Sf1:\.c.E AtJD ,Jew 'iS~ 
R.!5W 7 = FAST' swr· p~ 1/' 
sl MI<:.Q./3 ::. FA.'E>T· PI-! i /e. 
S/SX:MH :. FI.IPLM.· PI-I1/C.· /lJ5W7 

13R P1-I1/t -= ;:A~r· PH1' "-l[C...,SW7· PHI/C) 
+ (PHI!<:.· SW1» 
+ (AI{.-K',,,,)-PHI/C. 

SIGNALS INVOLVED 

PHiiD = PH!' SWII· FAST 

AxAL8 ::; FAST' FH lID 
BR5WI2= '5wll . STEPSIS 

PHI/E = PHI' SW 12.· r=AST 

Cn :: Me 1"\' C)(~'B 

A){AL8 : I=AST' PH tiE 

S/5X4C!RD -= FAST· "PHI/E 

s/Ao == FAST·PHI/E ·SW5 

5/AI~ = FA.'ST· PH1/E"' SW" 

5/M13)<.S = FA. sr· PH 1/ E: 

pUC.31 == FAST· PHl/e 

6RSWt3 -: SWI'Z • STEP 815 

129 

ero TO Ptle 1F ABo~r 
012 TRAP a~ FIRST 

PASS. 

:3 of II 

COMMENTS 
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PHASrj F"UNCT ION PERFORMED 

PH ME"R<Te:}~A vb--5 
tjr; SPwi 

5 ......... MB 

sc;r ~Oli::.f- ME-"" WRIn: 

Dl( C~D 

/Y",5P ~ 
IRRt"o1~AI"'31 

lRR1tD ~A 15 

FAST Ie. ==>PRf-Se.i A+D ~S 

Pl."" ~f'lt.e5er 'D-ft~S 

,"5VV ===':> P E.E::' Eor D+i ~'5 

PL...y ~PRE'5E" .D - I --":>- S 

FACST/lt1 ~ c.c, ~A 
S Pw 0 A D DJ<. TO P ~ P - \ .r- P 

SUSTAIN PH,Ioo,,"5 e 

5T'e? 1"0 sw 

FAST 

PHASrj FUNCTION PERFORMED 

PH 

1/& 

DR. 

-PH 
2 

'PLI"I 

T8L 

ELse 

fSL. 

FAST 

FAsr/c. 

PLM 

PL..W 

f>!JW 

A+D-Sl 
D-A -+5\ 

D -1 --·sJ 
D+ 1 ~ 5 

DROP "PHAse 1 

B UIJc.1-l To PH ~ 

p\...~=,>,{ A -.1 ~ ~ +-- D 

g FIEi.D T"O A ~ R ~ A 
r"eE-SE-T' A -t D --:.,5 

Tra •. p C.oND ITI ot-)~ 

:$W3 ;~SW'} ~ sej' TRAP 
SWI . I-iSWS 

SIGNALS INVOLVED 

PHI/r: = PI4, • S \AI I:; . FA'S r 

Sn ::: PRn 

MBn = '5 n . \V\f3"-:, 

::./Me..,I..~ :. FASr· PHI/F 

Dx.c. ~ FA5T· PH i/F 

AXRR!Z == FUMSP "PHt/F -
SlAtS == Fui\1SP' PI-IJ/F 

S/Sx.APD ': FAST/C.·(P~E"3+PI.ll/F+PHg) 

S/5"f..DMA ::: FL.tP\..M· (P~E3+PI'-II/F-tPHi'J 

$/5'1..DPl = FU. PSw' (PKE3+ PHI/F + PHS) 

S/SXDMI == FiAPLW' (PRE3+PHIjI=- + PH8) 

AXCC = FA5T/M,(p~~+PIo\I/F+Pt1'8)' 

POe.'Oi = FA.ST . PH 1/F 

13f?PH1/i :: FA'ST".PHI·t.J[PHl/c.· .. 

BRSWI"! :::' SW\~ . STEP SI5' 

SIGNALS INVOLVED 

PHil" = Pi-/j • sw 14 • F'~ST 

Sn -= (K. n E9 P R n) . S)c"A 'DD 

lv1B 1"\ 

'BRPl-lt!t = FAST. PHi· N PI-I1/6-

T3R.PH9 = FAST· PH1,/G 

Sn 

DxS 

A"R 

=(Kn(±) PRn).Sx.AOD 

= FUPLM . PH 2 

-= FUPLM· PH Z 

5/5XAI'D = FlAPI...t-'\ • P\o\2 

S/T1<AP = F,b..ST . 'P112· s>W3' NSW~ 
+ FA'&T. "PH~·swl . NSWS 

5/r~3o:, II 

S/FA.STA6trE./': FA"::>T' PrI<:: .Sw'1 

+ FA~T. f'Hz.. Sw3 

13() 

COMMENTS 

'5TOR.a I-.,\EW ~pwl 

(D) : TSA 

fRR' /3 ""ME As •• 
W/-It:R7: /3 &OES TO 

Byre: 3 ,tj/Jp /2 6-065 
'T?> Byre' Z. DII2Ec..r 
f..}or pe~::e-r. 

M'5P" ~(A) ; MODfFIH:' 

~~ FAST/r..~ (A) : NO. OF Wo,!!OS 

5 of II 

COMMENTS 

STO~E UPD .... TE:O T5A 

MWLilPlE ~ T5A 1: " 
WORD ~ T'SA:t 1 
Mrs? ~ iSA+ eR 

FRoM PI-Hje. 

P\..t>t\9(D): (c-1 

DeTEi(I-'lIIJE STAJ:TIU(f 

ReoG-. , F PUI...,- /oA.Uf..."PLf: 

I-JOi:f:. F,t..sT,t.f.r"~T \~ 

6LJILT' ~,r~ Two ~l.IP 

':1..0P~ FA5T I=" I c\ ~Aslr-2 



PHASY 

Pt-L 
3 

DR 

PH 
4 

T5L 

FAST 

FUNCTION PERFORMED 

SP'v'/O ~ \V\B ~ C 

C~D 

F"I-M ~A+D--=;i>S 

S ~ R 
~·\A!3e'R."l 
FA'ST/A;==>p~EsET 5 ~ C. 
SPw I ,ADDRo =';:- P + t .......- P 

A130eT CO~DITIONS 

SW3 ~Tt5vVrc } -=9'" "B:e:A\..\cl-! TO 

SW, • SINS Pri;:..SE' '1 

NASeJ'Rr ~ PI<ESE-T n -> 5 

AS fiRT ='!;7 .( M B ~ C. 
c.. -T-""D 

PHASV FUNCTION PERFORMED 

D~S 
"PH 5 ~ "P 
5 

S&T ~~tv\O~y' REQ 
FA<;;:,r/L -='7 FE-TLI-i i-::,T 0i9R:D 

R-+I ~ R. 

FA.ST/~ . '>- PfZfS€'i F/'-1 ReAP 

FAST 

SIGNALS INVOLVED 

en = ~Bn· C.)(M'B 

D><.C :: FAST/A. ?f-I3 

5~ ::: (\;:i"\ ® pgn). Si-~"DD 

RxS = Fi.J.'PLt-\· f'1-I'3 

S/c..xS = FA~T/A' PH3.tJF'As.TFI 

Puc. 31 = FA'=>T /A . PH :, 

s/J1eQ/z:::; i=ASiABa-cr. PHS 

5}{P 

Con 

A)(S 

: FA":lT. Pt-l4 

:: Sn . Cx.S 

= FA 'ST. PJ-If 

B~PH Cf ::: r;:AST/A • PH4· SW3 . SING 
+ FA'::JT/A • Pf-I4' 'Sw 1 . sws 

S/Sx.D 

en 
1);(C. 

= FAST/A' P1-I4. tJB~PHq 

:: MBn. ex-MI3 
= FA'SiA68'trr. PH4 

SIGNALS INVOLVED 

Sn ::. "PRn 

P)\..5 ::. FA'ST/A . Pri5 

S/MRQ/2 :. F=A.ST/L . PH 5' 

RU.c.31 = FA'Sr/L . PHS 

SI AXRR. = FAST/S . "PHS 

131 

COMMENTS 

(c): T'5>A 

(D) : TS" 

(R) ; lSI 'gEG 

FOR F'\JSH~C): 5Pwl 
APDR.. 

Fa":' i'iJLL ~ (A\: SP'W 1 
A'Di'R.. 

7 of II 

COMMENTS 
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PHASrj FUNCTION PERFORMED SIGNALS INVOLVED 

DR 

FAsT 

FASTll ~ f M8 ~ ~--+->-D lD -5 
\.. S ~R.R 

{ 

RR ~A 

FAST/s~ A -- 5 
5 ~MB 

PLM ===;:0- P-1-++P 

1=AST/S } ~ R+ 1. ~R 
LM 

Con 

P)(C. 

S/Sl<.D 

S/1<W 

51 A)(..l<,r:! 

S/sxA 

S/MS>'.S 

PUC-51 

P'DC.31 

RUc.31 

RDC31 

MCDC7 

(PU"\ PLW) ""c.=0 ~ PRE'S!:T A-S S/SXA 

(PStvI, f'SW) MC.=O ~P~ESe:T C-s S/Sx:.c.. 

LCY :5SeVI,e CALI.. €-;JABLe (v\c. "7' 4) I8'Et-J ~ 

Me F 0 ==> SU5TA[l\J PHA':>E- ~ B R PH' 

(LM, s.n~) -(MC=O) ~ f5E:AN'-f.1 To Cf B RPH 9 

'= Men· C)(MB 

= F.A~'" It.· PH~ 

= 'F.A..Si Js· PH'-

::: FA~T"/5' PH" . NKC.l. 

= C"Ac;,r/s· PH'" NMC"t 

:::. FAST/S • PH'::; 
+ FAST/L.. PHt.. . ,..,&UO 

;; FAST/I... . PH':; . ~uo 

: FAsr/s . PHCD 
+ t="AST/L . PH~ . t.JO'tJo 

=- FAS TIL . PH" . (!jUO 

= FAST/fv1 . PI-I(.,. tJIe-c:tJ 

= FA'ST/L . PH~. cYuo.';"c-r

:. F,A.5T/5 . PH" . &UO·MC.~ 

= FAST/M • rJMc.ooo5~. PH, 

-= FA~T"/M • PH<D . NMC"l-

-= I=AS.i/M·PHG,.t>I\'-i:· t-.\e'uo 

PHASY FUNCTION PERFORMED SIGNALS INVOLVED 

PH PULL =9 A ~S 5n = PR 
+ en 5)(c' 

7 PUSH ====;:-- C --';00- S 

'5PWl AODf.:: ==? 5 ~p px.s = FA'ST/A • PH7 
T5L 

SET C.ORE lviEM "Re..q. ~/IV\RQ./ '2 = FA";;,T/A . Yi--I7 

---

Pf.+ M.B -c en :: IV\Bn -CXM8 

~ C -r--D DXC -= FA::'T/.A.. • PHS 

cc.. ~A Axc,c. ::. FAST/f'!' (PRE'"3+ P14I/F'+PHc 
TilL AXe = FA$T'/tvl· (PR:S3 + PH 1/"'+PIi'i 

FA~T/c..-=:>- "PRESET A+D-S 5/SXA PO = FA?T/C'(P,eE3+PH'/F+PH~) 
PLI-'\ ~'7 PReSE-T "D-A.~S 5/S)(DMA :. AJ.PUII .. (peEi3 +PH 1/1= +- PH?) 
P-:,w =? PIi:.E-SET D+I ~5 sjS)( DPl = P'u.PSW·(PRE3+PHI/F+ rJH~) 
Pt.w ~ PKi":'SET D-I ~S S/'S:(1)~ 1- :. FlJPLW.(PRE3-rPHI/FTPH8) 

FA~T/~,\ "O--"""l"'f5E'-T ~w 8 8R5W8 = FAST/A' PH~ 
l PRec;.e:T c.~~ s/sxc .:; FA'::>T/A' PHS 

FAST -=::!;o- ~e-'- Til I.... TI""IIoJ<:.- S!TIIL = FAST· PHfl' 

SPWO ,APDR ~ P-1 -"'" P 
'?DC.31 = FA S T /A . "P H 8' 

FAST 

132. 

COMMENTS 
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COMMENTS 

(p) : SPW1 
ADDR. 

I) • en 
D 

10 of II 



PHASY 

PH 
g 

TSL 

PH 
10 

FAST 

FUNCTION PERFORMED 

seT c.oNOI.rION LODE" 

5W3· 5tN6> ='?>" A8ClRT seT US 

!lW\· Sw5 ~ ABOl?i SeT' c.c.1 

SW2 (SPAC.E UJIJIJT :0) ~seT c.c..'2. 

'S W 4- (W012D WU J.JT =0) -==r-5ET cc. 4 

A BdRT -==.;.- 1'RES6T]) - 5 

r 
AP.>~l<.i ~ C.ORp!:E c... c.c. "Z. ~. c.c.4-

CR\J.s~ '50)0 

C£uSH '51~ 

_C.~iJ.\H Sao 

SIGNALS INVOLVED COMMENTS 

Sn = 6.,. s)(.& 

P)(S)(.5 c: I-JF='AFl..·IJFAM'DS·PI-I9 

S/M1tQ/2 -= P)('S,,"6 

FA5i/-JAEORT :: FA~T. PH 'I .I-IFA!:OTA;~ 

51 cc. '3 :. t=A'ST' p~q. SW3 

51 C.C 1 :: FAs,T· PH ~. Sw j 

s/cce :- FA5n~A6~JC:T. PH'!. 5W2 

S/CC4 = FA'STNABO'RT. PH'?· sw4 

J<:./c..c. ::::. FAc:.T· PH« 

S/SXD ::- FASTABeRr. PI4Cf 

= FA.srABd'~. ENDe TeSTS 

5/CC4 
5/CC 2 

os c.-i" e 
St(. 

Sao 

.:. F.A5TA6m.EIlDE.'5/"~I? -<c= T'E-~TS. SI1~/e-

133 

:: ~ASTA5c9'RT e-t-lDl:. 501f5~ <=-~T.s. ~OOOUL SD~I5'~ 

:: 1. ~AS"'Aserr. &~De 
-= I. FAsT A BCt~i. SlOE 
: I. FAST Ag~rrr. fEpJD~ 

I \ of \ \ 



PHAStj FUNCTION PERFORMED 

C&NiENT &~ Re-c/SrE-RS 

Ai /I-IG €tJD 0': P.e~p 

SIGNALS INVOLVED 

(AJ : CdNTR.t!J'L. [/A,A(',~ A pDrE's:. 

PH 
t 

'PH 
2 

tl~ 

"P11 

3 

PH 
~ 

TBl 

(8) : 'P~tYG. ADDIZ&SS 

'E;ee 2; P!Z.eser.s 

se:,-

A 

se-r / ~ LR.3/ 
FAST f//cM&~Y ;ee-AD 
'PJ(!?'5€f' A -> :5 

~S 

S ~p 
S --.--- D 

7<R tJ t ---r-~A 

Ce'lc:.e:- Ke-M. R.e~IAE-~r 

AtJC DATA 'K"eL.€ASoE 

PRE- S er A~s 

A- S 
S ~MCoOO7 
5 ~p 

Me ---"'" C 

PRfSET C~s 

c ---.- 5 
5 ~A 

P~ESe,- A ---PS 

?ReS~r W~ITe TO Lec.K. 
i3t<:A.~c..H "-8' -PH (,. 

A ---. 5 
50007 """""LO'C.K 

P'520 + 1 ~P1520 
Be. - ! --+- BC 
MC-- 1 ~Mc.. 

ALI G-N A L.EFT 1 BiTE 
pee-seT A ~ s 

5 USliAl1J 

5/L..rr!31:= F'LlMJ-.\c.?R:eS 
sl AX,R1l!= l=tl.rll1t. P!i!63 

S/sx A =- FIJ.MMc... 'PRe:.3 

Sn := PRn 
p)(.s = ~U.MMC.. PH 1 
Dxs = FuMJV1C. P~1 

siAn ::: RR n . ,A )(;<1< 

51 MR{(/2 = FUN! M.e. PJ-i J 

S/St..A ': FL.l~MC.. (PJ.JI -t PHS) 

Sn = PR n 
MCx.S == Ft..(.t-1MC. PH 2. 
p,,-s ::: Fu r-r\tJ\ e.. PH 2-

en -:: Men. t)(MB 

5/ s><c,: Ft.J.~t1c . PHZ 

5 n :. PRn 
A-A.S = FlJ.MM.c.... 'PI-\,?> 

5/51..;'" = F!.lN\MC. (PH I t PHs) 
5/l-ecK:.W= I=UMMC.. PH'S 
BR PH" = FUMMC.. PH3 

S" :. PRn 
S/I.J}c.K.W ::. FIJ..MMc. PH'. N(Be: /) 
'Puc. '2,0 -= F().MMC.. PH~ 
Be. oc..1 ::: FI.AMtv\C.. f'H~ 

MC.'OG1 ; F~MMC. PH~. SCt 

AAAL8 = I=I..J.M~C.. PH~ N(Bc..:=1) 
5/5><'" :r FUMMt. Pi-/fD 

n I 'YIP\C. PH~. N 6C=1 BRPLl~ ::- Futv\LJ\ I() 

AX-Me. = Fu~"",c.., PHCo. (Bc=-I) 
S/l-~31 '::: PLA MK(. ?H~ . (15'= I) 
<:::>/~w'/..s -:: Fu.Mfv\C.. PH Co • ('B<.-::I) 

\ 34-

•. 

'f"' COMMENTS 

;J"r~ 
A !1APPIt.J6r oR 
ReAr:> PIZ&rr: c..r 
,M/o1C /NSr2tJC7'It!Y.tJ 

15 l/eC8'[)!i'J) As. 
AN ILLt:OrAL 
.ItJ$T1etJCil~N ,4;.JD 

Wlt.t.. ..,-r<.AP ;0 
x ',1./0' 

rR'ANSFE'R CBUN! 

A\-JD C-&tJrgOl... 'SrA~" 

-ref A 

(A) : R~I,d. 

(p) ; Cor..! n~ol.. r .... i'c..e: A'Or; 

\0) : I. 11 1\ 

(c): MeM~'f Ltx.1::. 
C.O tJ r 2,0 I- r~,.,&-e 

lP): C.OtJi~~1- SrA~T 

I of 2. 



~~'r--------------------------r------------------------------r-------------------
PHASY 

PI-! 

7 

PH 
g 

'PH 

9 

PH 
10 

FUNCTION PERFORMED 

PIS'20~ S 
A ~s 

S-~A 

S --r----;>- r:: Q !.Ai 

:"'<2';=7" W~ITE- T~ PM 
pgE'SeT "D + \ ~ 5 

D-;- \ ---5 
5 ~D 
S ----r--- P 
.s ---r--1(R 

PRE'sr:r .A ->- So 

PReSS-i C,01?E'. Mf::I-\D~Y 
R.~Q' ) €:'S ..,.. A.,t-.IO Dp..,~ 

'\2.~'-E."''''' ... e 

NOT~"Te~~Upr} BRANC~ 
OR. Ia"''SC.) AND ::9' 'TO 

NOT KC.= 0 PH 2 

p~Gs=r Co~e MfMO~Y 

RE::<,u!Sr AND 'OA,.A, -~'-. 

~ 8RM p.., \,.. Er-J'DE E-xC.E-PT 

IF Fu.fv\I-'\C D 10 t--.)r,,.-

FIN I~\-I De-c.s:erv..E.Nl" P. 
THIS IN 11..1.. K:E:TVRIJ To 

Fu.~"",,- \~<;'\Ru(.\\CU 

AF'i"e.R. ItJr=~r'uP'i" Of{ 

I~(. 

SIGNALS INVOLVED 

SX:P = 
SV'l = 

. A. 'AS = 
S//r-::)~t'\ = 

slew =
S/Sx:DP1 = 

Srl ::; 

"DI<..S ::' 

P}(..S ::; 

S/R1<n ~ 

5/5;(A ':; 

S/MRQ ::; 

BRPi-l2 ::. 

F't.J.M~~ PH7 
PR n + Pn • S)(P 

f=u...MMC. • PH7 

Sr Rw)(S 

1="l..{f'-1I-'\(.. PH7 
FIJ.M K c.. 'Pt47 

(Kh i:tJ FR,,). 'S)(ADD 
Fu..I--1Kc... PH8 
FL.lMf..\c... FI-l ~ 

51")" Rw~S 

FlAMMC.. BePH2.. 

t=uMK(". BiZ Pt4Z 

FtJ-MM.C. • PH% I tJMc..e 
N (I.tJI + Ie''SC.) 

poe. 31 -= FvMM(.. P14 ICl 

t-.l 1-'\ c.. e (.1 ~ i -+ !,&SC~ 

\ 35" 

COMMENTS 

LOAD A 
AtJ D Rl<:LA. '1. WITH 

Ne-w 5;/,;;:.r) COJ~)'" 

BR PH 2. 9 IN'5i 
COt-JT1N tJet> J cL.SE-
:r ~s,... E><"IT 
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r---

PHASY 

'PREP 

PH 
1 

TSL. 

FUNCTION PERFORMED 

CONTE-NT5 OF REG-ISTE1<~ 

A T THE END DF peE P. 

(C):} INSTRUCT/Of.J TO 
(D); Be AfoJAl..lZED 

(P): EFF. ADOR OF !NST. 

(B): PROC:r. ADDR. 

COlO? ~ &/-7 

P~E-Ser D-'> S 

PI2SS~'" ])/2/4 ~ /I...~I 

Pfl.SSEr ;e.1!! ~ A 
5er ANl.c FI.IP - FI..OP 

6l2AWC.H TO peei 

ANL't (++) 

r---

PHASY 

PRE 
1. 

A~Ll 

Ti.5L 

TfiL 

FUNCTION PERFORMED 

D~S 

S~p 

f
5E'T DIDex. ~I..IP F(.QP 

It-.lOE)( *" 5~r IIJDE;<' AI..IG-~ 

D121't -~ L~ 
g/C! ~A 

WOI?P IIJDXl.. -==;.. P~c:ScT A + D --,. S 
~or nlDII1:.~TJ 

I~DIe:cc:r. f sa r IA 
ADD~. 9l sl!r coef: }I1&M. ~iQ. 

':leH ColJO Ino~ (ODE T'O 

AfJAI.Ii!-=D INSi" ADD~. C"AS.S 

61<!.A,~c.1-I To A-l5 

~e, TIl L. 

c..L.eAra. e1 eE'(;r I ~'T' e R.. 

SIGNALS INVOLVED 

FAMIL.Y SIGtJAI.. (A'DD12E:S':'ING-) 

FAl,., : ALI. lMMCDIA.iE' rtJs'7".5. 

F'AsyrE:ALL Sire N"i>r~. 

FA.IoIW : AI.L HA.LF WOi!O ttoJsrs. 

FAW : .4LI... WOf!J) ADD~e:~S ,r1Js,'i.5, 

F~DW : ALL poL.4&I.E' WOfZ.D .r.tJ$T' $.. 

&xc :: FLLAI\JL'i: • PHJ 

.s/S.x.D -= FUAN Lr . PHi 

S/L.l!.x.J) :. &xC 

5/AX.e,e = FLI..A~'-c . PH 1 

oSl AN t...r ::.Fl.lAIJLt· PHj f S/PREl = }..JCLEAR.· FUANLc . PH! 

NSe = N ( FUAt-ll r-' PH 1 ) 

SIGNALS INVOLVED 

5n :: PRfl 
pxs ;: tJF'AII'1' p~e/J'2 

.s/rx == :I~t>)<... feEL 
S,!.I><.AI... :. r"-lD)(· p~e 1· ~FAW 

/Lf?28"31- D/2/4-· LR><.D 
siAn : j2g,h . A)C...£e.. 

< 

'-

5/ SX,APD: FAW· P~EI • INDX . NCO 

5/IA .::: to P.eel 

s/l1ea;~:: Co· PRE 1 . t-JFArH 

5/CC1 :: iJe'1'(ANLZ,PR€3) 

S/CC.2 

SIC-c.:! 

sl c.cA 

Rice 

+ ~ &3· N FA!M· (ANLi.· PR.i:S) 

=" FADW • (A~l.:' PRi:3) 
+ FAHw • ,tANL.:·PRf3) 

= ANLe' IA 

= FA1M·(A~L~·PRE:~) 
:. (AtoJL.'t.PR€'3) 

I3~PI-\5 ... ANl~· PICe-a 

~~~ = ANL~' PRE?> 
::: II II 

COMMENTS 

n.ls.T, T'o \3E. AtJAl.leEO 
.rs LoAD EO IIJiO 
.rNSTeuCTIOIJ 1<-~GlSTEJi: 

n-le ANL.e FL./f Ft.OP 
rs R.E-Qu.r~e:o TO 
MAINtAIN IJAlA'-rt.~ 
SE~().€NC=. 

I of 4-

COMMENTS 

(p) : It..!ST ADDt<,. 

(A): rND>'-

NFArM I.NHIBITS 
COI<~ FcT'C.H D()~ltJ4 
fl."-.lI.. ~ :t NOS T. 114 IS 
rs AN n.:"EGAL l~ST. 

HoW f:VE::f: Pt,H;;!t·.\4 
AIJ L~ J rH & lLt.~6-AL 
'!tJST. Ti2AP 1501'S

Af3LED. nlE"!Z..1:- FORE: 

TH 15 i'Z.E'Q;..l e~j CA N 
NOr bG AL.l..oweJ:). 

( L.r v L.CF!) 'i3 CAIJc'H 10 
p~~ 4 IS DlSA~ED. 

..... "'PRE 
2 

AtJL:Z 

INDEAIt-lG- AWD INDIRfC.T ADPRe:ss OPEICArrON5: SeE f'kII,))k'ArlOAl 

ANLr 

\11 r;./I. W . N rA - r SL. + T g L. 

~I='A.W· IA - ""EM. c..iCL..e +T~L. 

t-J FAW . NIK.· IA- HW,.c.:IC,t-T5r. 

FAW ' N IA - TS l 

FAv../'!Ao - N'le::M.c..iCl-t 4- T'i(L.. 

2of4 

\3(;, 



r-

PHASY FUNCTION PERFORMED 

PH DE-AD PHAse: ro ALL.OW 

5 FAMI LY $lG-NALS To PIE: OJT. 

ITII L 

PH 
p~s 

" ec.i ~ S~A 
N (c. t ~ 5 ~2A 

T5L 

PH 
7 

i5L 

ANL~ 

r-

PHASY 

PH 
& 

T8l 

PJ-l 
9 

T5L 

"?H 
10 
E~Dt 

DR 

ANLz: 

N c.c.1 ~ P32.~ ,4.31 

P~e'5e.r A--+S 

A~S 

I=ABYT'E-* -=> S ~ 2 A 

FADW*' ~ 5 ~ kA 
p~escr A ---'=;> S 

~ F'At'\IL..'I 8yre. Ao!:>.e.2"S5 of 
AtJAI...Y5E.D \tJs.i. FAl3yrE: j ~TC:. 

I-fA~ Be-EN C.l.-eAE!eD By ~;(, 
,r'1J prz~..3. A DDE'. CTlC:aVl P 14=1.-1) 
J:~ co NO, c.OJ:le -SeiTltJe:r 

FUNCTION PERFORMED 

A~s 

NFA.!M* ~ 5 -+-,,;> 12 w 

B-";-5~P 

SET c..oRE MEM. ~QUEsr 

i-JORMAL. 'ENDE 

teRCl ~ ANi.'l 

SIGNALS INVOLVED COMMENI:) 

ADDER... To Bi.lS t=UtJc..TtO~S OCC-iJR.. DE'p~I\lDeN'" 

61J A~AL\ee=D .INS!. rlowEve~ WRrr€ {o 

c.o"-E O~ F',...l I~ ZIJHI131i~D. 

S,(p 

A~S 

A}('SLI 

ASIxP32 

5/SxA 

Sn 

AXSL.1 
A~I)(..P'3; 

A XSR.l 

= At-Jle' PH~ 

:. Cc.!· AtJL.e • PI1!Q 

} :::.NC.C1 . ANI.-:· PH'= 

= ~C.CI· AtJl-'C .P~G, 

:: ANL"!:.· PH<o 

= pg n 

=:; N (C.1. tJCC2 • AN L"l., PH7} 
= NCCLtJC.C2 .ANLe. PH7 

= CC.1· ccc. At-JL'l..' PH7 

= ANL'l:' PH 7 

PI":oPLA.'-EM~t.lT 

At..I""'M~tJT' 

1) I!> PLA.c.e~~t..lT 
ALIG+J ..... &r-Ji 

S/SXA 

S/12W ': AtJL.'t, P!-I7' Nc.c.4-, NO'Li SET O~L..y IF TYP€ 

SIGNALS INVOLVED 

5n :; PRn 

S/i'R..h = Sn' Rw 

PX5>'B = NFAFL· NFAt-\'D5. P;.l9 

.s/MeQ/Z = P)(.':o)(.8 

SEE E"JDE "'5EQ,tJErJc..E 

7<./AtJJ..l: = C.J...EAR 

137 

of IwSi WAS /JOT 
IMME-VIATS ,4[)P~E:S'Snl<i 

TYPE 

::, of4 

COMMENIS 

I=ST'-H NSx.T .tr-.!Si 

40f + 



PHASY 

PHASY 

BI'R 

~DR 

TilL 

FUNCTION PERFORMED 

CON i~1JrS OF I<G(rlsre:R.5 

AT THe END 0': PR.€PARAn~N 

=:'> r(B); Uf'tI.a.TED ?~OG. A1'DI<.. 

t (p): t=FFE'(.Tlve ADD~. 
I=ABRANCI4 ~(A) : 1<R. 

cXU ~ (p) : UPt:\t.~D r>~O(r, AOOR. 

FABRANC~~ SET ME-M. ~eQ.I.l.EST 

srI< ~Pl(E'5E'- A+1 ~S 
==='7" peeSE:T A-.1 ~5 

E)('u ~ aRA.NC.~ To Et-lDE' 

SAL ~ 'P1Ze'seT B ~ 5 

FUNCTION PERFORMED 

SAt.. ~e -..,. 5 

8r~ =7> A+l~S 

eD'R. ==;> A-l -- 5 

5 ++- 'RR 
FABt<:A~C.H ~ S~j' "D/:I.j'~ "R.HE-A'£)= 

BC.5 . (C.CA R ¢. O)} BRAt-.l(H TO 

==> EIoJDe' sc.R,· (((t\"R=0) 

6AL 

B!R'(S<'Ol} 5e"PHIO~ 
6l'R' (5'> 0) ~ (ENDe:) 

Be s '. (c.,-/\ R:O)1 
aeR,. ((C.II R;:tO) ~ ~:A~CI-I TO 

BIR'(5~o) 

BDR'(S~O) 

SIGNALS INVOLVED 

FAIV\ILY S/CNAL 

FA6RAI\IC.H! BAL., SCS, BCR 
SDR,BIIC, E)(.U 

Pxs .. !=UE){U' PRE3· t-tANL':l. 

5/M'!2Q/l =. FASRAr-ICH· f'RE'/12.NANL: 

S/SXAP1 '" FU8IR' pl<e:a 

':;'/SXAM1 : FUBD~ • P2E'3 

:. FU SAL' PI<.E3 . NANLi 
-+ F't.l6IR:' PRS,' NA!JL.7: 

T FU 'BDR . ?~e:3 • "'ANI. ~ 

6R.PH 10 :. FU e)(.u • 1='R.ES • ",Aw!..'i. 

5/SXB ': F'U SAL' PRE3 

SIGNALS INVOLVED 

5n :: 81"\ - c:::.~8 

5 n = Cf,f) (£J pen)· SXADD 

1<. R.n ;' Sn' I::?w 

S/D~Q.12 :. 1=A~'R.At:I(l-\. 'PioIl 

6!a'PIiIO ::. FU13CS,·?H1· (~.c.c.) 

+ FUec.~·PH1· f..l(R.c..c:.) 
oj- Fu.BAL.· Pt-li 

S/P+tIQ :. FLl6112' PHi . N8RPtl~ 
+ i=1.l13'DT<. ?H1. SC:rT= 

NBR -:. 1. ,cR6'I't.AtJc.1-4. rHI 

BR PH '1 = FU 8C.S . PHi· N( f?. c.c.) 
+ FU,13c..R.· P1-I1· (R·ce) 
+ FiJ.B1R.· PH i· NSO 

S/PH'1 :: FIj.BOR·PH1·NSG-'-~ 

COMMENTS 

i'Y\OVE'P1<aG-. AD!:'£: S,ti.c.....:. 
,-0 ~). 

I of 2. 

COMMENTS 

eIR: SI<.4",(.1-/ UtJTIL Ne<r 

R I<:. :::. ?STZ.O Of! ?os. 
60~ : T3f'A"-lC.H WJTIL.. ?oS 

R~ = ~':R:O Of: NEGr.. 

c;.O TO eNoe FOt<: ?i<:OGok'AM 
L.OOP (l3v..N'-~). 

Go TO PH9 FOR P£OG-RAM 

E't-JD LOOP (NO BRANGHj 

'*" SPE'C.IAL M~(..h. 1"6 
Avow L..E?VEL. PI~~ UP, 

KILo!.. t-.JBT<.. By 

(FU 5DR· Prl1) 

PH B 5 'D PJ'.5.x..1::o ": NFAFL.' NFAMDS' PI-I0 NO BRAl-JCH PLAC.e: 
'( ~ ~ I I PRoG-. ADOR !~O (p) 

5E.; Mf:MO~'t ~Qt.J'5i 5/MRq/e::.. P)<"S;<:.S AND K:EQUEST ~~,r..r 

rc) __ R~ __ ~~~~~~~ __ ~~~ ____ -4 ________________________________ 1 r~s'- 1~~SEQ~ENC.~. 
NORMAL E'I\lDE- WITH ADPITIOI'I'::;L I2EQUIREMEIJT K:..Ec."J..UIR..E r-a~ EXt). L.1:5TEr.' PI4 

10 
ENDE 

DR 

r ZtJHIT.3IT P+l.....,. P PU(.31 ': Nr:UE'X!J· 'PH 10 ·,,/;.IALl·lJlrJr·Nldsc 

fE.X f..i :..:..~ i!'F (rlJ7'+J'(YSc) -f'-1~? P[)CSI =- FI..J £.xu· (INr+I&SC) 'ftJDE. 

.1 b'E;.JA8C.E -=.;:.-

FABRANcH 

138 
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~ 

PHASY 

,r4TAAP' 

""TIN" 

FUNCTION PERFORMED 

S~T T~AP 

SQ.T INT~""P 

Se7 IN"'~API 

SeT ''''T~''''P'-
I t..llf I SrT 5E7 

c.L.c.I!I.~ 

SET c.€: IN T 

S Eo J) (i. G.. 

PI'EI 

lH~? -='":> P ~"B 
~€5e'j af}> 

c.....;-':) 0 
~e.SET I t-lTt'AP 2-
c.1.E. A.R P 

INT ~ ItJTo_'O -to'> ?"'-J' 
C. L.~pdil ? 

TRPlP: -=') 'TItZ~_~1 ~ F'1.\-'I\ 

Sf:'- l>~Q. 

5£T Mfat 

Se.'T "bA,Q.. 

R.ESET C.i:IIV\ 

~~ SEt I.,JT"I'A~ l 

SE. Sx)) 

KESeT INT 

~"$ ~T I /'JTR.j).P~ 

SG;,. Ptt.e\ 

SIGNALS INVOLVED 

S/TIi?AP = (S/-rRAP). ,JR.E:$6-r 

S/IN-r£A P = (s,I, Nilt .... p) . M iLG' ~E; 

S/It-l'TI2~P\ ~ (S./. N Tfl.AP)· Na..eS e; 

(S/HJT{lAPZ.) = (SIINT£Af) 

=. J(S/-rP-AP) - N(s/,,..JTltAP) 

= (.s/, A)-hI!. PI f' ) 

(SIc.EltJT) "' ,I.>TIZI/P/./IoJTfl.AP2,. "'TIt~1> 

tJ(S/l)9-GLIz.) :: r· INT£API· Tft. .... P 

gxP ;:S~P·I,vTR.API 

«(/B~P) - I~"R~~I 

COMMENTS 

NJ)'lCC. :: I.- I NT£.AP 1. f.£bU/'oJi)A",. TEO""" 

1l/,,.liff-AP2 :. a 

P)c'It-lT 

t>~ = IN'TfL"'f"' Ir-)Te.~IZ.\,)'" LoCi''-

PlCT~ = TRAP.(,AlTItAP'·t.)/NTRAf"l.) 

~C:S/:»RQ./l.) s:. :t •• tolT,.p.PI· 'T ~M~ ~fbvN bANT Ie Cl.M 

,J(S/M{l.Qtl..) :: I.~'" -1t-lTRf\PI·/>J/I<JTIl.APZ 

(S/.l)~Q) :: :r. • N (.s/ ron ~G.h. ) 

~C.E/flJT :.-

(j:!/I~T~P,PI) =:c. 'IJTR,APZ

(S/IfJT2.AP1) = ('IoJT~API' tJltolTIi.fl.U.) 

r-IDXc. 

tletICC-
~)(C. 

RX 
N(~/s~b) 

(lhNT) 

R/'NTRAP'l.. 

N(SI?"E') 

139 

= I· ItJTRAP2-

=~ • ...leN INT RM'\ .'ll"t"i.APZ) 

= J: • ~(rJIN"RAP'.'NiIi.APl) 

= I· NC,,>,j\)TIitAPloltJ '12 ... I>t) 

= 'B. fII("',," T~"'P \. l ~ T~APl) 
': r ·N(N'~Ti."'P'.'N""~APZ.) 
: . 
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PHASY FUNCTION PERFORMED 

OF= 

PI(EP 

PH 
i 

DR 

(A): PSW1 

(B) : 'FRocY A DDR. 

(1') ~ CU~~ENT P5wl ADDR. 

rNTRAP~1'REStT A ~ 5 
)("p~DiTRAP ::;.PRE5ET A-1---->r S 

l -=> seT c.o~e- ME-M, wgjn;. 

{

BRANC.H TO P\o\ ~ 
LPSD :::::'l;>-

seT c..oRE; K~, REQ, 

tJTItAf-= F> A~ s 
T~AP -= ~ A-1~S 

5~MB 
)(PSD~~ 

C.URR.I?t.JT p~w 2 ADOI', ~ P 

! c..uRi.!I4! psw'Z. .......... A. l SET CO". ME'~ W.,TE 
'PR..ESE'I A --,.,.. 5 

T~AC"$ ~> TRs 

A- S 
5 ~M8' 

SET c..o'Z.E I-'IE-K1i!DY PEQ. 
~1E=)l.T PSW1. ADD/a ~ P 

"FAPsD I: LPSD COE), XFS!) (OF) 

PHASY 

PH 
3 

DR 

FUNCTION PERFORMED 

SIGNALS INVOLVED 

Al'-P5W1 ;:. F,APSD' PRE3 
::. FAPSD' P12E3 

S/S-;...A ;:. FAPS,D· PRES. t-JTRAP 

5/SXAM1 ': FM"SP' PeE3. Tl<AP 

S/MBx5 =:. FAP5'D' PRE'3' S 7 

BRPH3 = FAPSD • Pl<£9.N<Y7. ~,AIoJLc 

5/f./tR!Q/2 -::. FAPSD· (PICE-J~4 + PH2) 

5,... PRn 
+ (PI< h @ K..,). S><A'OD 

MB n :::; 'Sn ' M13)(S 

Puc.'; I -=- FAPSD (f'\o\1 + PfoI3) 

A'(P5w'2 = F~PSD'PH1 

S/MB)('~ = FAPSD' PHi 
5/~xA ::. FAP~D'PH1 

S/IR2.8 ::' FAPSD· FM I. TIZAc.c..1 

Sn :. P~r'l 
t-I\E>YI :: Sf.)· t--\S"-<5 

5MR~/2 = FAP5D' (PRo/*-f'PH~) 
Puc:?>! :: FAP'5t)· PI-I2 

SIGNALS INVOLVED 

en -= I'll B (1 • C,;< tJ\ B 

"D~( =F"A?5D'Pt4S 

~/MRQIZ = I=AP.5D 'PH3 
Pi.J..c.~ I :: FAPSD . PH.3 

5/SXAPD ... FAr';>5'D' PI-I3 

:: i=A?SD·PH,· en· R'29'Tf(AF 
:. FAP5D' PHa 

I---f-----------------l----.--.. 

'PH 
4 

FAPSD 

MB ----+C 

C ---- D 

A+D --->- 5 
s -+.-.,- P:::' 'Ill 1 

XPSD ='>" IF TRAI"I Ttz:AC' -rp. Cc 

!::>Ef ME'-K KE:Q,tJE'ST 

"; PRe:SET D ~ S 
l 

LP5D ,R:;o =?-'" INT'ERLOO .. :. C.\.O,-I;;; 

IN 1,.\-4 Ai<..E 

en 
'DlC.c. 

= M8 n . CxMB 

-=- FAPSP' PH4 

-::. (kn ffi P~n)' 5)(ADP 

PSW1 X.S = 'FAP5D ' PH4-

P><.'2:. ::. FAps'O ' PH4 

cex: r;C'AcC = FAPSD' 1.>144· f'J7' TRAP 

'S/M J::,(..{/I ::: FAP:;,D' PH4-

S/S)(D := FAp':;oD' PH+ 

S/CHlJT = FAPSD' PH+· Nor, R'30 

\4-0 

COMMENTS 

)(pSD " 

SToRe CURR.~Nr 

P~wi 

)(f'5D', 

SiOR.E (.UI<."-Er-Ji 

P'Sv../2 

\ of 3 

COMMENTS 

~ oAD J:>. w mol TIi::.::. 
O~ :E.Rd 

FETc:.t-\ lJEl<.T PSW2 

LOAD t-JE'I<..T F'swt 

!J:: )(P'SD' rgAp 
MEl2.~E: Cc w/rH Tf'Ac.."S 

2 elf 3 



PHASY 

PH 
5' 

T5L 

"PH 
\0 

DR 

fAPSD 

PHASo/ 

ft:::E" 

Pit 

I 

"T5L 

.IiJ7l"A-l 

\\ 
FACAL 

1/ 

FUNCTION PERFORMED 

FA,P5D 

(1) -~ s 

LEVAC.T 

I.e-v A re.1-'I 

L 5 ~'P.swe 

LPSD * =-E-lCO ----=?>- IMT ll-lrl!1!I'T: 

Re5E'T !lJT\UP 

FAPS:D ~ II rr<:.AFI 
II T'RA.C.c... 

BRPrNC.H ,0 Er-JDE 

FUNCTION PERFORMED 

C.O~Tt:/J15 OF £€C:rIS TE-I<.S 

(8) : VIC00-IZA....... .bo.PDJC::. 

R+'> TRAce I) 2, 3f~ 

'SEt TR.:Z8' 

c.AJ...3 o~ CAL..4 ==> seT TR.'go 

c.AJ..2. O~ CAL4 ~ $~T Tf?!3 / 

SeT tRAP 

:5E~ ItJTi<AP SEQ U€/Jc.E" 

SIGNALS INVOLVED 

PSW2 ><.S -:: F'APS'O' PHS" 

LE-vAc.r = FAPSD' PI-IS' N0"'7' f<3Q 

Le:vARM -= FAPSD· Pf.4S· I-Je'7' RSO·R31 

Sn 

P~w2 

-= pg.n 
~ FAPSD' "PHS" 

l"'Swexs/! = PSW2.)(S . t-l~7 

(R!ttJiUP) .. (RJ~Io..'P) 
C~/T12.Af') :: FA.PSO . PHS 

(~n:A.(.') -= ;:~P"'D' PHS; 

SR.P"'IO = FAPSD. PHS 

SIGNALS INVOLVED 

5/T~Acc ,: (",,,<AL- PH').>I TI!.AP. NSTICA P .~2.e. 
S/Ti!AC.<""L = (FACAI..·P+II) • NT~A p. ~ STR.AP. i!.2." 

~ rJ ItAP ~ST~RP. f30 
s./ri?Ac.c..,\:.(FAC.AL.'PIII' T • 

N R... ?Il~ \ 
s./T;e.Ac..C. .... =(FACAL.PHI).,JT~AP. 110T f'. 

'S /TR28 -=(FAC.f\\'" P~I)' NT ia.AP, N SoT '" ~ p 

5/TR30 = (fACAL..Ptll)· 0-' 
s/TlCn = (FA'A\...PH/)·~I·NSTe.AP'f'1T,e.A1 

Gcs'/T.t.A~ = (FP.C flL' PH ,) 

CALI (04-) CAl2- (o~)) CAL3 (oGo); CAL4- (07) 

14-1 

} 
} 

COMMENTS 

nrreIC:K:UPT" rt-lHI6lrS 

)(PSD :;.- W!::(ZE c.u11!~eNr 

sern~6- W IT'" NEW 

L. F'SD =7 LoA:r::> ~EW VALIle-5 

COMMENTS 

SET Cot..\OITION COPES 

Pi.JeIAJG- ;(PSD 

MO()/F'1l:5 ADDR~SS 

OF' IIJsr P"'IIolTEO 

ro /iJy XPS,t) 

Pl?oc.~e/) fa ItJT'J?jI;P se~. 

--



PHASY FUNCTION PERFORMED 

PH 
1 

TSL 

(p) : 'C>iCOQ-. AOOR. 

(e); eFFECIlI/E, ADDR. 

WD -===7'"" (A) : 'R.R 

NRl~PRES=T A - 5 
RD ~ CtE.4R A 

WD. tJ A-5 
N(INTERNAI. ~ 5 ~ DId ('031 

""'ODE) 

B ............--- 'DrCi3247 

NRr"'-> PRE5er A -.:;- S 

WD 

{

'K-55 ~ e.c. 
===;:> nJiEICR.iJPr rIJH 

W~\TE" 'D1R:Ec.r 

SE'r WR,Ire- Llt-l E 

WD '(HJTE"NALMODE} ~'Z7 =-'7 ~~;RRUPT 
ItJ.HII3ITS 

\I FARWD"; R.D (,"c)) IN!) (G.D) 

FARWD 

FUNCTION PERFORMED 

R€AD SENSE SwrreH€-e, 

INre~NI'lt.. Mt:)Dc-

AI..,AI?M COIJrROI.. 

AUDIO TOCrGrt..E 

REA'O ANO 1i:£5€T MGMt01ZY 

FA(.(.Lr IAJDlcAroE..:5 

M!=IO-7....,-. AZ,33/ 
z-c,,~ ~';? Aoo 2 '; 

.:&-eR~ ~ MRr 

SIGNALS INVOLVED 

61(.,1'1e- ~ rIJrElZ"IAL MODE: 

5/SXA = F~I<:.WD' (PRE/34- + Pf.l2) ·I\IR~ 

4XRI<ZJJ# = FAli?WP. &-Lc. ?tel33 

DID'XS :: rARwD . PHi· trLD' f\.'BI"11t 

DIO"x.B :. FAf2WO . PHi 

SjSXA = FARWD' (PH I + PH::')' f'JR't 

Cc..X 7?WD .... FARWD. I:'H1 • Bl~I(I'= 

hJH)I..,WD :: Cc..XRWD· eJ-'LD' B2~ 

WD INT ~ c.c..X RWD· tnD . B2S 

5jDIe'W.D ::: FAE:.WD . PHJ. . &LD 

5/'ZF 
R/ClF 
SlIt 
I<./tr 
5/EI 
K'/er 

s/ee1. 

S/ec. 2 

S/C.C3 

s/cc4 
"R-/Cc.. 

,., Ito.Il-lxWD· 628 .. B27 
:. INf+XWD'BZ<f 
:: ItHt'll.Wb· IBo • B27 
'" r Nl-!J<,WD. '830 
:. ItJH-)(,WD· 631 • 13'27 
= HI 11 )I,. W D· 13~1 

SIGNALS INVOLVED 

::' GC-)l..RWD. )<55 t 
:. CC x RWD./<ss'2 

- Cc. x ~W/). KSS.3 
:: cex R..WD.I<.SS4 

:. Ccx'RWD 

.s/ALA.eM = WDINr. 831 
R.IALA~M ::. WDINT. + 'REser 

S/MUS/C :. WDINT. B30. "'Must' 
R/Mr.J5IC = WDINT.530 

AVDI& = tltuS/C. NALARM 
+ ALAeM. KRt.1N. I Kc 

RDXMFI = Ccx RWD . 81.(. ae7 

A ~PAR/ry= T<DXMFI 

\42. 

-= IZOxMFI· tJR"i-
1" ~=5E:"-

COMMENTS 

\ ofs 

COMMENTS 

2 of 5' 



PHASY FUNCTION PERFORMED 

p\-\ A --"'"' 5 
2 

S'b31~ DATI"31 ~WDM ==r-
WD ·rtJTJ;I<RUT CD"'TI20L =9- E"WDM 

T5L Pl(ESET A --'7-.5 

A --'-""'S 
PH 
3 EWDtv\ ~ Sl(''~I~PATI1031 

T5L 

PH 

" TSL 

FARW~ 

p£.E?Er A~S 

])Ec.ee HEN! M C 

I3I<AI-lC H TO 'PH", 

seT F=UNC.TION STROBl: 

A ~S 

51(.:=3,-+->DAT/"31 
PRESE:T A --?- S 

.! C9' IHI A 13 t.. e 
DIS"E)(. ,T' ~ c.t..=-.A.~ 'PIe-IN'/) 

ND~£Xlr ="T' SUSTAIW PH" 

~5A 9 cI-JAI3~e- 'DIa-rNO 

'Dr", ~ V.rO'(gE~J 
prt}'INl/ ~ prd'-SJ ~ C.C.3 

Pr(r5Z ~ ccA 

PHASY FUNCTION PERFORMED 

PH DI&~ A 
7 'Pfi!£;S E=, A --;>- S 

T<itL 1<.D -=;> SCI FM, W~Te 

PH 
A ---'P- 5 

8 RD· ~li:r~ 5 ~RR· 

T8'L B12ANl..\-I TO PHIO 

NeXT' IIJST' =;> SeT ME:M 'i::<;G( 

- ~--

PH NO~t-\A.L EtJDE 
10 

TBl 

FA RWl> 

SIGNALS INVOLVED 

Srt :; PRY) 

DATn = Sn • !:WDM 

EWDM = N B 1 ~ • 1'1.617· tJ BI~' B19' PI&,WD 

s/S"-A : I="Ai:WD·(PR:E/34+P"'2.)#NR.~ 

Sn '::, PRn 

DATn -= Sn' EWDM 

5/SXA = FA RWD' (Pf+1 + PH-3) . Nl<: 

HCJ:)c7 :. pAr<.WD ·P1-I3 

BIZ.PH'" -:. F.A.!C:.WD· PH ~ 

S/DIC'fFS= FARWD· P+f-3 

COMMENTS 

( ~ Se-e SHEer::; 
Sn ::.. 'PI<. YI (7 I='a~ Pl-iA$E G:. 

'DAin = Sn • EWDM \_,c;.o~'T' ('\:0,- • 
, ..•. "-... ... -- '\.... ""- ~ "\ ......... -.~-. ~.....-. 

s/Sx..A':. r::Av?"WD, PH~ • tJDIO€'l<..IT • IJ~C:. 
I 

~O'EIJ ~ :FA~W.P· PH~ • t-JEWDM. NDlt3'€X /1". NMCoo05"2 

R/DI,,"WP:= D!~E'}('T 

f3R..PHc.. = FARWP·?HG.·NDIe-E.X/T 

Dr&rND = FSA. 'DI&T.3.NC:>~6r2 -- D!,d""PI~ 

:: r:;r.e ItJ D· DI 8'-51. ~/CC.s 

s/c.c.4- : I/I&-IIJD . pr()-52 

SIGNALS INVOLVED 

A)(Dre' :: ;::A~wD' PH7 

S!SXA = F'AIZWD . PH7 

s/!C!W' =- FAJ::Wp· PH7' &LC.· NRl. 

5 11 ::: PRI'j 

S;RRn = St1 . R:w 

BRP1410 :: F~lZwD . PH~ 

:S/M~/' ': FA1C:.WP. ?1i8 

143 

COMMENTS 
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DIRECT lid 

PH A Sc ' . 2 ':3 6 " 6 jl""" O---_1I:-=!=~-'-p_11-H-A'5'-e-t~---~~1 ~ 
DAT AI APort ~ r--p.:.------+--+I 1 
FS : I iii 

r~~N, 1 

Ie-ACT 

F5A 

Dr8T1 

J 
I i 

I 

t-I D!o-r3 1>--__ ----' 

I 

I 

I 

7 

Dr~E>< Ir ___________ __._0----'-L....' ~~~:~~~;:::=====~r---I DlciIND r--t r:' I, 

1---_- PI&TI 

I 
Dte"n 

Ie 3 R 
O~--If---+--- DI~~X IT 

DIO'T2 

~ I tfACT -+---I---+---I~ 0 

~--~----~---- DI~l~D 

t-7----+--iS 

FSA --+-----tl 

~F'tJ C.Loc.K --t------~DIO'T.3. 

R 0 

FARW.J) 5 of 5' 

14-4-, 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

c.~I .. l"re~iS (jF R~(lISTERS IN5TRUc.nON FAMILY SIGNAL!) 

PREP Ai '-!olE" E~D O'F PI?EPA1<ATZdtJ 

(8): PROC:r. ADDR 

(D) ¢ (P); !8PAD.DR 
5I~ ~ (A): R[o] 

p-,...)I- '8 
p ---+ S 

/lJIt-1 Dx -=;:. S ~ p 

IA ~ fMB~C 
l C r-> D 

!.tJ'D.,t., A-+ D ~S 
5~D 

S~P 

51& ==r (0 ~ /LR./ 
R Co] ~ A 

PHAStj FUNCTION PERFORMED 

PH. 
1 

FArO' 

FtJNc..TloN LINES TO' MIO'P 

Arel SUI THY TDy Hra 
6'2. -+-/FNCo/ 1 0 0 0 

6" -+-/FtJC1/ i 0 0 i 
ti7 ~ (i=r-Jc.z/ 0 0 1 0 

FUt-lC.T!e-tJ L\~E-S Te' IIO'P 

Fu:=,r~ ~ / SIt:!' / 

NtN;.87 ~ /Tr~/ 
N82. tJ" N~7--'?'/''DV/ 
8". &7 ~ I Hrer/ 
FUAIO' - /A!17/ 

5=1 r e-? ,A'DD~ t..ll'JE-5 

0 

1 
1 

PZI ~ 5ws ~/lI!J'PAO/ 

N5ILr ~ C.l.EArc. A 
PRE-SET ~ 'D ~ 5 
DEVICe A~DK. D2431 ~ Pooo" 

FA-IO": SIO")TIO',TVV, HIe, AI~ 

F'AIO'/1: s rO'I TIo', TDVI Hr~ 

S)(P/1 ~ BRP' PR€-1 

Sn ::' PR'n 
pxs = NFA.ll'\· P~E'1 

Dx c. ::: IA' pl2.ez 
S/S'$APD ::. F..,w· 'P£fl· lrJO)(. tJ '0 + IA· 
'Dx'5 :. FAlO'· PRE'j12 
'Px'5 :: ?~E-2 

I...RXr :: F'USUf· P £e- 3 
:S/A)(R~ ':: ?rc:.e/I2. 

IOOOOOODOOOOOOOO~_(()MMAIlD "Ow. AD~ 
o 4 i It 1'- to ~'I %8 31 

WO~D l\-.l RCo] 

SIGNALS INVOLVED 

/F"NC.OC/ = 8CD ~ 8. "'2 
/FNC.!C./ = SCD *- 8. eJ'~ 

/ FNC.2C./ :;;; BCD * B.87 

1ST Crv\D AODR 

!)(. 'PRE2 

\ of \5" 

COMMENTS 

/sr&'/ 
I Tr&/ 
/T'DV/ 
/ HI~/ 
/AI&/ 

- 13C.D* B. PUS1"". (~rt)'CD J. IJPH10) 

-= BCD '.I( B. Na"'G:.. en. (tJIe'Ck5'tJ. NPH1O) 
== 8CD*. B. NO'Z. "'C. tJ"'7. (NI,,"COtJ .IJPHJO) 

== BC.D*' B.~~.~7. (tJI&'CON. NPH10) 
~ Bc.P,.. o. F'UAl&. (Nr"'C~ rJ. NPH10J 

S/SW5 ::: (FAre'. ~H!), P2.1 

/r~PAOC/ = I3CD* B. 5w5 

S/SWG. :: (FAre'. PHI). P22 

II~PAI C./ ': 13<:..D* 6. sWG:. 
S/6W3 = (FAlO". PHi). P2.3 
IIo-PA7..C/ -= 8CD oJ!' B· sw3 
A;<.~ ..... FA18. F'+-I i. N Fu..sra-
5/S><..D = (~AI"'.Ptf1) 
Dl<- DR 8 :: (FAI&. PH 1.) 

= (FAlO. PH!) 
-= (~A!~. PH 1) 

145 

5W FLIP I FLoPS 

H~I...D IC)"P ADDR. 

LINES UIoJIlL 

IN os I. C.dN\ PLE-TE:-D. 

ctrrc.e AOOR'. F~" /oI1r~p 

r~A/JS ~e R Dou6LE-W~,I!'.c 
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PHAStj FUNCTION PERFORMED 

D ~S 
PH SOo~AOQ07 
2 

R'=FO ~ SE-T A09 

R 15 eVeiJ '*' ser Aoe 
CLEAR Aogl5 

M!o'P } ==!!;> PRESET 
NOT' Al 0- CORE- WR IT'E 

PRESET A~ S 

ct..e,A.1C! c..c. I AtJO c.c..a 

'Pl<.ocee'o l..OW ~ seT swo 

INTEGRAL IetP ADOR 

FAIO' 

PHAStj FUNCTION PERFORMED 

'PH 
::3 

FAtO' 

A ---- S 
MI~P)~ S ---- MS 
NA1~ 5 --r4o- D 

DeVICE AODli;'. ~ A~ ItrFR 

A~ Ib'DA 

NAld. R3i =?- P+i ~ P 

PROCEED LOW ~ 56, SINo 

N5WO -=? BRPH3 

SINO -::-:7 SET' c..O ..... TR.o(... srr.:o\:';f 

SIGNALS INVOLVED 

Sn P7<n 
AxS/O ::; AxS/Z 
AXS/2 = (FA Iff. Pf/2) 

(5/A9) ::: (FAUI. Pf./Z). N R?: 

(s/A8) = (FA TO'. PH2). NRC:. NR31 

A'2 /1 = (FAIo'. PH2) 

S/M8XS = FAIO'/1. ?H2. N (I~PeJP. Ie 
SIMRQ 
S/DR~ 

s/sxA 

1</ c..Ci 
r<:/ c., 2-

5/5'0/0 

IdPADD 

l&A;<Sf 

-= S/MB><$ 

= S/MBXS 

=- (FA!(:f' PH2) 

= (FAIO'. PH'2.) 

= (FAIt)'. PHZ) 

= (FAtO'. PHZ). NPR 

;; N5W3. tJSW5. NSWta 

= FA1B. PHe 

SIGNALS INVOLVED 

PRt'\ 
;:: Sn' M8XS 

(I=Ala".F'H3) 

I DEVIC.E I L ~~ C.OI-'lI'\A/JD I 
ADtlR. "R 100 OD~'1 DOLlB l E ""D. ADDR~ 

o 4 II ~ " ZO oz+ '?I' 31 

It:fFRx A ... FAr&. PHS-5 

IdDAAA =- (FAl6"'. PH3) 

s/swo = (FArO'. YW~). NPR 

6RPH5 = FAlB'. PH3. N5WO 

s/rCt'C&NST= (;;"1<10. FHa). Swo 

14-C:. 

COMMENTS 

Devzce ADDR. n1 Aooo7 

G-et-.lE~ATE R ~ali: 

"'~AtJSFEI< T'O '/..'ZOI 

~AP.D) 

3 of I'; 

COMMENTS 

WI:.ITE GoI1M To C(!JRE 

X'20' ~o£.. f.1I&'P el'N'-Y 

IlCVlc.E AOD~. TO 

DeVICE- SUBC."t-lTROL.L.eJi 

WAil FO"R PRoCE-ED T~ 

&t:I L&W 

4- of \5" 



FAIO' 

INTE&RAL IO'P FAST tv\E M<9'1<. Y (D.C.. ('HANNEL) 

RE-A.p 
CdNrEt-Ji pees&r 

STATUS) 8YT€, AOD'R=-S5 
5/AxR~/Z srr..:s 0 T& IS 81TS IS Td 3t 

F"LAG S , SYTe- ADoe, eYT~ COU~i S/Ax~R/3 '6ITS OT& 7 BIT'S 8 ~q B ,,.& "T(1 31 

ByrE CQUNT (~"'LY' 
5/A~fc!o/' 61'r~ '" T~ 3/ 

S~:~~ 1c.,\Nr =*"'{ COMMAtJD Dew APOR. sjAlC:RR/4 
6-vT"e BIT& 24 T'~ 3/ 

L.~A5r { c.oMMA."'D 08W A:DD~ 51 A:I":~:~/4 
SIc.to.IIFIc.AI-JT* B r!> 24 Td ~I A 1'1 0 

S'Y"~ I ~/A"'~i./! 

STATU.S 'Blrs 

err 0 ReAt> SAc..I<.WO'Rt> 61r 9 
6rr 1. C-I4AlfJ IlliG M&DIF\E~ BIT 10 
131; 2 c.f!RO' 'P.lYTJio ~f.)/Jr 1t-lT. BIT II 
BIT 3 C.I4AI.INEL E"'tl IIJ; 61i IZ 
BIT 4- UfJ USLIAL. EIJt; \tJi" 61TI3 

SIT £3 IWC,e-ltl<l:c.T LEtJ(.TTH 61TI1 

W~lre 
We'RP ADDr<:. 

pli::.~e-r IO'FH I.O'FR8 IO'F'J<:~ 

s/r<w/z. 1 0 0 

S/RWj3 1 0 i 

~~r/ 1 0 1 
v"Ddl-ol e, 
~';~W/4 1 t 0 

s/~Wj~ 1 i 1 AN 
s/Ax.ttre.l.a 

FLA6S 

T'RAIJ M. J:) .... r.t. I:I<~~~ BIT Q DATA c'HAIN 
T~A.tJS"". MEt'\. e~~01< SIr 1 It-lT.' AT 0 ByrE c:r. 
MEMO'R:Y ADOR. erc.l'e'~ Sli 2- CdI-1KAtJD UlAIIJ 
reT? Me~e'lt.Y El<:t~~ Sir 3 I.tJi Ai C,I-lAtJ. eND 
rep ce/Vr~e'1.. EiTi!Il:~~ 131r ... H~I..T ~N n .... loIs. e~. 
I&P HALT "IT"S ItJT' UNUSuAl.. =1J0 

I3rT 6 SIJPP~t.~SINCR.l..S.tJGnt 

'13fT 7 SK fP 

SING LE DEVI!E C.olJrrcoLLER 
I~F~O=O 

~ () 12345"(,7 

~ [0 I I D'c.) "DIe Vi,c.~ I 

LIe' h = r e- F"R P 
CI-lANI-lEL 

WI1EIt.E VI:. 3 - '1 ) P =- 1-7 AS peR TABL= 6e-t..e'W 

SE:LEC.'" If7'F1<!O =1 I&t='/ZO -=0 

SELEc.r :\ LIa'3 = 0 It:JFR3 
O/.J!:: e!F= 

4 G~O'UP.s LI.c)'4 ::. C) T&'FR!4-

SeLECT" Ll:e-S' = I&r:P!1 rO'FR.S 
Or..l/5 e'F 

EICrl-tr 
LI&'~ ::: ZerFIZ. 2- .r~F~C. 

Cl-IAN NE:LS r....Ie"7 ::. ZtrFIf:S IfYFIC7 

PRESEi FLIP FL~PS 

Ia'FM 

S/I~FM -= S/AXRR/2. 
4 S/AX.RR!3 
;- 51 A"Jt~/.04-
+ S!AXR:R/6 

+ S/~W/2 
-+ 51 RW/3 
t 51 RW!~ 

BYTS DRIVER LSG\C. 

Ie'Ftv\S 

S/I8'FM8 :. S!AXRRI4 
+ 51 f<W/+ 

r&FM9 
S/UYFM1 = $/AX~R/3 

;- S/ AXRR/G. 
+ 51 RW/3 

tJ(FWM5P. fftl/F) 

147 

5TANDA~C 

e: I CzHr C.H5. 

8"?il8IJA.L [..../ Ie 'l8t: t-.H .. Ie',s· LI~+ 
ll-l .... tJNeL'S'-1 I.~96t.: LIe"'?) . NLIc9'4 

t EICrI-\T E=-.A.C.H) L/.t&'4'Bl.= L!8' S L..Ie-4 

~ =QuATl8'JjS t-.le'r c.H14F'LE-T& 

AXRR 

S/AXRR = SI AXR.R/Z 
+- 51 A'Mi?R/3 

RW 

S/RW 5/f?W/"2-

NC,ROSSE 

RW 

+ S/ RW/ 3 
1" 51 RW/4-

r NMBDtf(.O' __ ---I 

rJ f.J MBiCRO' ____ -+---1 

~ 
~ N M6ZC,RfY-____ _+_--+ 

~ 

'(..Wx.s/o 

T~.wXr::,// 

R.WXS!z 

~ ~ RW'/.S/3 L NMBSC.~~ _____ ~ 

5~RR. 



PHAStj FUNCTION PERFORMED 

!O'C.O'tJST ---- leNSTc./ 

NIB-PAoe 1"'* II~P PA~S 
Ar.~. tHetI'R eNS, tJN 

!NTeGRAL. IB'P PRO'C.e:t?D 

eNS r { AT&'. Ie'IR} -=7 IIe-P 
IePADD ~R~C~ED 

MIOP ADDlZ..E:SSED 

PH 
4 

FA 1.0' 

PH 

5' 

FAIO' 

Pt<!~c.E:c-'D ~ RESEr SWO 

CL.EAR ~ r~C.~~~1 

c..oND~ I a. ~ C.e I, c..c'2 

NRt ~ RE'AD c..o~t: 
SE-r MRG( ¢ DF<:O' 

'R l ==;::.- '8 R Pl-l9 

FUNCTION PERFORMED 

IIJTEG'RAL IO'P AD'DlitE:'5SED 

(secatJe. c~"c.jI::.) 
SET F'\.JNC.il&~ 

STReBE: 

'PRE:-:,e,- [Ie'FM (oo)J -4> A 

'gE':S~1 SW 2.. 

MI~P ADDRE-SSED 

MB --- C. 
c. ~D 

[I&FtII(OO)] ~ A 
NAtO'. ~R'31 ~P-t' i -+-~ P 
SET C.e-RE Re:~D I .DR.Q. PE'LI\"ED 

) 
{

PRESET D -'>S 
R Si ='7-
AI~ PRESE-T S -'> FM 

I CIJSTC/ 

CNST 

c.IJSTr 

PRr 
S/SW2. 

'BR'PH+ 

~/SWQ 

SIGNALS INVOLVED 

= BCD if B. I~C~N5i 
:. rb'C.eJNST. I~P&P. NItJPcx 
-t- leNST/. I tJ'Pb' P. ItJ'P€X, 

= FAId/i. ~18PADD. (..NSi 

+ F-UAI". IJrO'IR. CNST 

= CNSTI. [LAST rep] 
= FAI"'/!. PI-l4-. rOPADD. CtJST 

+ FUAIC:f. Pt-/4. Io-tR. OJST 

-= FAlc5'. PH4. SWD. /JSW2 

= FAr",. P144, PR 

~/I8'C.~k1ST= FAIO'. pwt. N5WO 

S I cc.1 = FA rd'. P1-I4. tJswo. C,,"/JDt 

S I 'c 2. = FAIO'. PI-I+. ~'5l/Jo.c8'ND2 

S/ MRQ/2:: FAIb'. P1-I4. NSWO. N~e 

BRPH9 

SIGNALS INVOLVED 

10'PADD ~ NSW3. NSWS.NSW6 

s/rfrFS ::. FArO'. Pl-l4 . SW2 

s/ AX 1<1<:/2::' FArcy. Prl4- . 5w'Z 

:5/ r ~~"'I = S/Ax RR/Z 

BRSw8 :. FAI&'. Pfi4. ~We 

R/SWZ:: FAltt.PH4.5vJZ 

en :: MBn' c..xM8 
D~C = FAlO'. PH 5. NSWO 

SiAn = T<R'h· AllRR. 

Pt..l c.31 == FAr&/i. PHS.Nswo. NR31 

5/MRQ/3:' FAl'b"/1. PHS-.I'-15Vl:),NR31 

S/SX:D :: FA!IY, PHS', t-JSwo, R31 

+ FuAIC1. PHS. /JSwc 

5/Rw :. FAre/i.PHS. tJswo. R.31 
+ FuArIY, PH 5. r-ISwo 

I4-B 

COMMENTS 

cd,...;rROL srRdBE 

ro- I3-P (5) 

(Icr.YEX - I'11CYP CA&~) 

1 t-J~i IIJTeC,1I:AL. 

I&P ADD~. AND Net 

j IltfP INr. PeNCmJG 

} IlJiEGRAL I&P ADDR. 

OR INT. PGNDING 

COMMENTS 

(51/1/0 :; SW2.c i) '* I!~P 
DL4Ii:..It-lCr 5E:c:.C1'IJD F'H4 

swe I~ e&5er 

'('c!:-AU PJ:::EVIO'US STATLA.S 

ANI) 'S'('r'E. ADD~ES5 

N5wo -=? HI"'? 

l,,"c'1:E't--I.f.tJl' P IF' R i::vc.1oI 

t:::F.Av",'2t'!FRe:ile:1ol 

~lcr=?;('20' COt-lTAlt-JS 

C-STA.Ti.J s; 'ttY ,A.vDr~J 

'7 of I~ 



------.. --------------------------~----------------------------~-----------------, 
PHASY FUNCTION PERFORMED 

INTEGt:'AL I~P ADDRESSED 
PH 
5 "-lSW7 ~ SusrAI t-J sw~ 

5w8 

t.iSw7 /AVtr/+ /1=":5/../ -=:;> Se-r SvV7 

Ar&- ~ {CLEAR !&DA 

lpf?ESET [FM(OO)] ---A 

PH NAIIJ~U=M.(ol) J ~ A ".3i 
5' A I f!t' ~ [FI'1 (oo)J --r-~ A 

5W8 
Sw7 swry =9' 'Se r Co .... D I'T"ICtJ CopE 

FATer 

RESeT' 5W'7 

5I~ =?'" CL.EAR &I.D $'T"AiU.S 

f
/FR/ ~ rO'FR 

A[tf ::2!? 

F'R.eSei A ~ S 
PRE-5Ei [FMloo)] ~ A 

SIGNALS INVOLVED COMMENTS 

'BI<SW8 = FAre. PHs' 5W8. t.JSW7 WAIT" F'o·/C. t)E-lIrc..E 

S/SW7 = FArO".PH5.SW8. NeJW7. FSL. 

;- FArO". PH5'.SW8.NSW7. AvO' 

I6'DA)( -= FLlA!e. PHS. 5W8. tJ.sW7 
s /AXRR/2 = F~AI8'. P1-I5. 51/\/8 

SiAn :: 'RR h. Al\RR/~ 
SiAn :: "R'Kn· A'l-R.e: 
A)( R.~/' == 1=AU9"/I. PHS. Sw~. 5W7 

s/ c..c./ = FAI&,. PHS. SW~. S'II/7.IJD8'R 

s/ c.c. 2. - I=AIt9'; PHS. SINf? 5W7. N!O'R 

7</51/./7 = FAI&. PI1$. SW8'. SW7 
S!O'$P/! :::. FUSI8'. PHS: SW~. SW7 

S/RW/"!.. : sreS P/i . "D8'R. !o-i( 

I~F'R >(FR =(F"uA!~. PS'. 8,7) 
I:O"F'R"" : (F'UAle,PS. ~.7) 
S!SX,A :: (FI.J.AIO'. PS.i. 7) 
S/A)(RR/2=- FUAl&' 'PHS. SW8 

~coNrRo~~~R R&sp~$€ 

'D. G. 'RE~polJs Eo i::'eCE\\le:I 

F ~ L ~ FIo\.\JcT\ otJ 

S'i~o6c A't:./Jowt..Et>~ 

AI/&' ~ Fi.J,Jc.ncw NCr 

Ac.<'EPT~1) 

NA!&' ~ SyTe: c:r ~ A"31 
AId-.:::;> ST .. ,.<..\.S ..... A 

(fe.Of-l. LNi. Ac.lU.lo 't>!'IIG6) 

8 of 15' 

~-.r-------------------------r_----------------------------~----------------_, 
PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

VALID ST'ART ~ VA L 5T VAL.ST = F'U,SIc9". tJC.C.l . Ncc::..2. 
PH VALSr ~ ~E~O' --"""5 ~ItrFM(oO) 'RRn :" 5..,. ~w CLfA~ 0'1.-1' '5iAT't..iS 

5 NAIO' ~ F"J? ~ AOOO7 6/An = FRn . MFR 
SW9 AXFR -= FAre/I. PH 5 . SW? 

Ale' ~ A~5 Sn :: 'PR't"\ 

PI<~SeT A-+- 5 :5/Sl\A ":: FA!&. PH5. SWCf 
Are =7;'[10'1=11(00)] ~ A 5/ An .::. RRn. ,4,.:. RR ArB' ==? STATU':l ~ A 

fo.JArtJ =;:..t PRE:5ET' Ru1 ~ !L1~/ s/1..~:'\ -= FAId'/1. PHS. SW9 'STIl.T() So r('Y 'Ru.t 
'PRESE.T W~ITE- T8 Ru...1 ~/Rw ;;;;: FA!&/I. 'PHS. S1A/9. NRc 

A I 8" .:=::p PRESET WR IrE Tty [Ib FH (002 :5/ K'w'/Z = r-UM 6'. 'PH5. 'SWC{ 

"R.'C } ~ B~A~C.H TY SW!':> 'BRSWI3 :- FAl'~/l . PHS". SW9. ~~ 
Av& + FAL':I. FH5. svv9. AI/t} 

rAlC' 9 of 15" 

14-9 



PHASY FUNCTION PERFORMED 

PH 
5 

sw 
\0 

fA I. 0-

PH 

5 
sw 

11 

5 

"5"" 
12 

FA Ie-

(Ib'FR )." A0007 

AI'" ~ ~ I~P srAr<.tS ~ Aos1s 

l LLEAK: ,d Pl'lTE 1 

FUNCTION PERFORMED 

{
a", FM (1 0) J -+-"P" Pc 

N~l~" 
pr';:'E-sE-r [r&,FH (II)] -+- A 

PT<?GSer A ~ S 
pl2e?er wrZlfC T&--e 

t
DA~ S 

AIeJ-=* S ~ Aooo7 
A 12 ::::;;-- s e j'" e.G Z 

i
STATl1:5 ~ A 

S Tb' -=::> 

SIGNALS INVOLVED 

Sn = PR n 
Rwn = Sr"'!. Ew,.,S 
1("" IS' = S's. KWr...S/I. RWIS)('iZ 
N 1<VJX]; = FAI~/I, F'H5, SWIO 

COMMENTS 

Le-AD I& S-rA'TU$ 

SlJ'T" IIJ 1411311 51 ~ 

\"/ H! (..I..i !r-ll) ICAT~ S 

A Ph!, Sy' S~l;C.ToK.l~"F 

'RWn -:: $/'),1('w,.:.,5 .Al& -SrAiU5 K'€Ii.JCtJf/. 

T<.W 3 ;::: S~. f:W;<S. N (;:i.JAJ.b'. PHS. SW'IO) /!VlrH IN rcT<R.U Pr 
T?w Jf ::. 54. /I" 5TAI':.J5 81 r-;:, 
Rw 5 = $5. "" CJ_€-Arc.t::[,,) 

AXFR = 'FLJAI&. PHS. _SW 10 

Ie"A)(.ST :: rcHt-lST 
.I&-rtJsT' =- FU.A.I&. PHS'. SWIO. 0z + A~ + A<lT-;JI&I=I?O) 
All I = FUAIO'. 'PH:;. SWJO 

S/AxRR/4 = FATer/! • PHS. SW 10. WR~1 

'B'R5WI,3 = FAIO"/1. 'PHS. sw 10. R~1 &DD 1(' FIEL.D 

SIGNALS INVOLVED 

5/AP~F!..14:' FAI&-!\. PH 5. 5W!1 

S/A;<It"i9"'G:' FA!<9'/I. PHS'. -:'WII 

AXA 1?2~ = !=U.AI&'. PHS'. sw II 

Ax,qL.8 ~ ;::Ar~/I. PrI&'. sw I, 
SiAn = RRYJ • AXT<f?/8 

S/SXA .:. ~Al~, 'PHS, Swt2. 

S/RW ::. F"Ale-: PHS. SVV 12. N "-e 

Sx: VA -= FilAI"'. PHS, SWI2 

Axs/e = Fv..A!&', PH5, SI/o./ 1'2, 

<s/c.c:Z -;;; Fu..Al&. PHS. 'SWI2., Ale. 

looo~ooooooooooo~ CURRENT CD"". AD~,1 
o 4- S Il. It. to Z4 "lot' " 

I STAr U.S loooool~~DC/DCv"l 
o "if '8 IZ If> 20 124 Z8 31 

150 

ONe 5TATUS Wow 

10 of 15 

COMMENTS 

l?~AD M 56 e'r= CDW 

ApDe~ss To AZt.l3i 

if2A~S r:e-e DEvl'-,; 

APDR. To E'IT~ B of A 

L8'AD M'5,g 0;: cpw 
Ap.p~ I:SS "-0 A I~ 23 

liND k?E-/ID LSB ,~I=" 

CoW re BYTE 3 of A 

PE-AD vevl,G ':5,,.lru$ 

70 By,::- 0 b';::: A 

\ \ of \S' 



~-r-------------------------~----------------------------'-----------------~ 
PHASY 

'PH 
5 

SW 
1'3 

?H 
5 

SW 
1'1 

FA I.D" 

PH 

G 

'Pea. 

'PH 
7 

?H 

FAro-

FUNCTION PERFORMED 

DR~P ~lANC.i"lt:9't-J ~rR~Bc 

'PR.~? C.9,..J/oJE:-~T ST'R8Se 

N VALST '9 BR:A NCH TtY PH 9 

SIb". vALSI C'NLY 

SIGNALS INVOLVED 

': P RI'1 
': Sn. RwxS 

R/rtyF~ = ~AI~. PHS. SWI3 

R/I&CC1'tJS.T= FArcy. PH5. SW/3 

'S/s>' D~1 -= FA!b': P145'. 5wI.3. VAl.Si 
S/RW/4 = FA!~. "PHS. SW13.vAl..si 

'BRPl-i9 = FAre. PHS. <::.1/10. SWI3. NVALSI 

D-i ---5 5n = (/(n 6:) PRh)' Sx.ADD 

= 5 n . RWX:S/2 5"-z3~kretFMQo)] -eWn 
See e:xpl....J4lfo-JAr ON 0;: I ~FH ApVK G-$S I "" G- t:lN P. 

FUNCTION PERFORMED 

~Ie-P ADDRE-SSE-P 

R31 } =';00 D --....,.. S 
A±8' S ~'RR 

R. 011 + '=? 
Art?' 

S -~D 
5~r D~Q D6-'.-AyE-D 

De'yvt-J ALIG-t-J "D 

8'RAt-.lc..1-i TtY 'PH't 

DdwN ALIGN D 
__ LEAR '00015' 

Ax::; :: I=A I 0'. PHS. 511//'+ 

:.. FAt&. PHS'. SWO. sw H 

SIGNALS INVOLVED 

Sn ::. PR n 
RWn =- 5 n . RW)(S 
'p~'5 ::: FA!&/I. PHCo. Nf<31 

S/DRQ = ME::Q Pi 

D?<..DKB '; FAl8'. fiHG 

13K'PI-I'I = FA!&. PH' . NSWO. ~3J 

+ 'FUArfT.FAItY. PH~ 

-= HBn· eX-MB 

D)( DR8 -::: F""Al8'. PH 7 
N PxDR~ 10) Ii ::; FA!tt. PH 7 

PI<::E-SE;.,..... D~:5 -:'-/-::;-1,1) ::. FAI·~. f; H 7 
::. FAI~. ?r\7 • !.;;.E-SE r WI';: Ire- T ~ f=1-\ "5/lc::vV 

D --?- S Sn -:::- PR n 
5 ~>KR. RWn -::: 'Sn. Rw~':::. 

C --r--;- D Vt<.c.. == F.6..1 0--. f-"H~ 

151 

COMMENTS 

Dr'S Co NNE-C.'-

O:'I/H .. /: CotJi~oc....LH: 

rp SIb' VAL. I 0 STAtoT 

STeRE- NC::W c.:ow. ADDR 

tJ VAL5i ALSO" /IJCL.UDE 

.~I..L FA!$' cXC~Pi 
sr& 

M S; (3 New COkl 
,4PI)te. r~ IO"':M 1(J 

12.. of IS' 

COMMENTS 

T(' /E:V€:,.J AU4N 
CPW AVPI?:ss 

R t:rDP oe AIcr 

13I<.A NC H TO PH9 

(!'C'I: -)00 D 

13 of Ie; 



PHAS;; FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

MIO'P ApDTZ.E~'5eD 

?~ 

q I'4A!d. R EVEtJ ~ !e'C31(.'1 !~BRq = F'ATO'/I. PH~. NR~\, NRc ~ 

re-8R.~ =? fpf<.~~ET D ~:5 
STATUS ~ -e u.. i 

5/5)(,,'0 ::: I0'81(!~. NSWO 
lPRE Se-T S -.. 'Rut 5!RW :- IO'B'R1. NSWO 

&/ L.'R:31 = t='Alr9'. pH9. N SWO 

INTE-G-RAI.. l&"p ADDRE~SE'D 

UP Al..IC3t-1 1--::'8 c..ow At'Dl<.. Ax.AL8 = FA.!~. Pl-\~. 5wO 

V'L.~-r t"-E",e-r A ---'1' S .~ S/Sf..A = FAIer. PH 'I. SWO. vAL-Sf PRG:<SE'!5 TD 'ST"Rf 

FReSei""' s -.....,... ~O'FK{lI) S!R.W4 -= ~Ale. PH'1. 'SLJo. vAl.ST 1-51'3 CPvV t::;DDR. 

'5/ Rw; "; FAI t:s. PH 9. SWo. VAl.sr 

~ I rt-l IS- R. lOP 

B ~5 S)(.6 -= 'Pl<.5)'1...S F E:iC. H tJ f7'- r 
S ~ F' P"S '::' "Pl<.S)t..6 l,.J'S"'\Zv,rlo~ 

M~Q/z :::. P)( S;<. l3 

FArO' 14- of \5" 

PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

t-A r. Er P ADDRI::SSED 

PH 

\0 (D~5 SV) = F'Rn 
REVE:t-I ~ 1. S ~i:u1 RWn = S\'\ 6 R \V)( 5 

E..JD 

INTe(:r~,A.'- Ic!fP ADDR.eS5 

A -·-~S 'Sn ': Pr~ Y'\ 

VALST 
OS """'~F'M(1I\1 RWf\ = SV\ .. R.w~s/-z. 

5f:t' NOR 1-'\"'1- t::/JD 

15"2 



M't.!) tJ\1 

I) Fut rnu\t;rlico..Xld.. in c. (arj.'tl :;lSi::lr-.-,t\'c..arllj). (erten~ S\~h \f Mr) 
2) rut tr\,Jltl'r1ie.r 'In E ('J\o... A) 
3) ltera.te) c.\eo..r\fl<=t A o.nd 130001 oh 1'i1-e f,rst doc.K of FH(" 

(de.ub\c \en5lh rr;duc:.L \5 formed '11'1 A E) 

+)set cc;::. J 0..\\ b'its\nA*Q.re.=j=Bo 

s) sLore. A* In R (rerlo..ce,l by.B \""t~r ~f R ;'" c~d) 
(,) 6Lore 13 In RII I 

MH 
I)"fu"t t'f"IU It;F \i c::.a.ncl In C. (o.nJ 3) ;1'\ Sl'~ n't1lca.nt\y )) uF~ o.rd - a..\ I~ ne j) hen ce C 1(" '?J \ = C • 

2) FUL 'mLllt;r1ier 'Ih E (~·Ia.. A) With o'ls \n .BD~IS"" (BI("3\ cOhto.\ns 'lhc:: \(.. b'lt mult'IFl;e.r) 
3) ',terco..te) clearinj A. (o.nd 'B0001) on1he. f;rs"L doc.k of PHb 

(sin~!e. \er.51h Fro~uc.t '10:. f"rme.J in A) 
4-) store A* '1\1 Rv I 

(tlOte: ~e. refe.renc.e. I"na.nuo..\ consic\ers (R) LO b~ Ihe t"1"1u\t,'rlica..nd) /'i,Cl1Sh '"The. hn..rJ\No..re. use!> (R) o.s 

"'"The 'mU\tI'Fd'er. Ob\l;O\.lS\{"The. froduct \S ul'1o..ffec.teA ~y I'ni<; contra.dlct.I'on in l'1ol'V'ienc::.la . .-t.ure.) 

C.~D) c.x.2.-H'.D 

B 

X-I X2. '1..\ 

201 

(xo) 

~ 

I I 
t J 

I I I 

J I ' 
t .... 
-,-,-
000 
COl 
010 
0\ I 
100 
( 0 I 

I I 0 
I I I 
'- '-

MULTIPLY 



RR -- A) 9 ~ Me. 

B-s~P (doesn't c..\'n\'i~e. P3a) 
MB --H C -ril» s/sxA. 

S/R31 

A-+S ....... B 

{rI'~ht c1~\e.D one. 'byte. 
P32.. =P KIll .D O'i? I.;" +* 1l1l,23 

FH+ NF32. ~ ())s __ 1>1(..31 

{n~ht c..yc.le D one byte 
f32. 9 , 

Kill 'J)O~I' ~ } 1(.23 

O)s ~ BO'lI~, s! sx(1) J sl exs 

PHG. \ st cloc.k (Me == 8) 

o)s -'1 S) S x Y+-r" A) BOCO\ 

(a.lso re",u\or ""IT fu"aions) 

1 
PHG. 2nd - 7it c::.loc.ks (tlle..:a 7 -2) 

(re'Julo..r MIT functions) 

PH(.. 8ih c. \ oc.k (Me:.l) 

B30 -+-'I" 1330'31 ( si'Jl1 Fo.J) 

(n..\ So r~ulC1r MlT function';) 

9~ c..Ioc'K (tile", 0) 

sjRW 

(0..\50 1"'f":!L.dr.tr MIT functions ') 

A-)) ~ S } (f (l'e.r ~;~n a.n~ Bc.31 

or A ~ S on rreVIOI.l, c. 10 el.:.) 
PH!O 

5 ~ RW~I (R31 is on) 

i{;sTS 

\\ FUMH I, 

I 

I 

I 

I 

202.. 

PRE '3 RR v \ -H A) \(.. -H Mc..) R/c.ca 

MW * {B--.>S..-F 
Me -t-" C"'f"" D) S/SXA f-----,. 

MI * ( \ea.'ie c. o.!'IJ b ....lonE!) 

PRe:+ 51~n F~ c. a.nd », S!s x. A 

PH"3 ii-tS ..... S 

!st cloc.k (M c.. = It.) 
C)s _ S) 5'/../'+ ~ A)60001 

(o.\so re5u la.r til 1\ functl'o n~) 

2.hJ -- IS-1\> cloc.k.s (~c. = ,; -.2.) 

(,.e~l,.\lo.r MLT fLmc.t;ons) 

1G.1'Fi e..lock:. (flC.: I) 

930 _ 6303) (""I~n FaA) 
(0.\50 r-t"~u\o,.(- r-'llT fl)nc.tions) 

17 Tn e.lo~k (MC':O) 

S/RW 

(o..ho r-e.~lllCU" III IT funet;ons) 

A-l>-s }(f(ier~i5n Cl./'lJ BC.31 

or A~S on i"t"e.V\OIlS c.lo c:-k) 
PH7 

5 -- RW (rn.s.w) 

S--A 
'TEsTS (I;"c\u.J;n'3 S)} S/T8L) 
NBc ~ S/Sx'A 

130 q S/SXNA 

I 
s/ece. 'If S 1= 0 .,.... (rn~I'l'ltIJJe.) 

S/RW) sjI..R3\) 5/5)(B 

PH9 

FH 10 

B _ S -- Rwv I (I.sw) 

MW 

M lIsE X R v I -H R ) R y \ 

II FAMLlL NH I, 

MULTI PLY 



PHASY FUNCTION PERFORMED 

Fa-m'IIy si~n<:Js : 

FUM\-\- (MH) 

FAtJliJLtJH (MW, fill) 

FAMUL (/V1,H)MvJ}MI) 

FAMbS (""11-1) "'W~ MI) DW, J>H) S> SF) 

PRE~ g~ S 

5 ~ p \f M-..! or MH 

RRv I-H Ii 'f ~MH} \t. I' 

f 
mu ('Pller 

RR. -++ A .. 1-\1-1 I 

set R r-e!j.-to R~\ 'If MH 

sjA ~ s \f "-IMI (for A ...... s.,...S in PH'S) 

R/CC2. 'If NJoII\-l (for mQ.'jn·;tljje., test) 

S/PH"3 'tf t-\Ml 

S!PR€+ -rr Ml 

} 

SIGNALS INVOLVED COMMENTS 

:: o-u; . e\..7 (E'HWx RtG.31 --H- R~\) 

= OU3. CJL7 + 002.0L'3 (eWx(Rvl) ~ RIRvl) 

= FAMULNH + FUMH 

::. FA MULNH -+ FUM H + '.-

S)<.B : s/SXS = PRE/Ie. 

PX.S = FAMJ)s. FRE3. NANL.e, NFAIM 

A~RR : SJAXRR .., PRE/I.2.. 

LR3\ : 5/ LR31 = FRE/I2.. (G/L-Rol/12 ) - FAMLlLNH 

Dxc ::; PREep£R .f'RE3 

S/MC3 = PRE3, FAMULNH 

5/1"1<.+ "" PR t.::"3. FUMH 

(for rl"'cJuC± -t'" Rv \ 'In 

S/R3\ = FIJMH.PRf3 PH \0) and to rel'l Jer R 

SJSX.A = FA MUL. PRE/54 - low 'if MI (f elJen) unc\h"":J'~~' If I/O) 
ft./CC2.jl ~ FAMDS. NFUMH. f'RE3 

BRPI-\3 = FAF\llS.l\lSRPI-\~.~jANLf.,FRE/3+ 

eRf'R~A .. = PRE:3. NMlL.?, t-lF'R'G./3+ 

PReA (entered only 'if M 1) 

"The IMMt:'l>IA1£ DFERANi) In C o.oJ D IS $i~n raAJe.d 1'1'1 bo]";:; C l\r.J J> :1s. ie r chart on IIPR E.f'A~AT\ON" 

PH'S 

{

R '5ht- c.yc\e, l) I byte} \f 
MW ~ o)s -H ])\C.2:3 P32. 

s/PH+ 

___ of __ 3_ 

$/SXF! :: FAf'J\iJL. PREJ34 

eRf"H3 :: FJ>.,M bS,tJt3RP!-I,;), NAIJL:C ,f"RG/S4 

Cil'"esel: In PRE'3 or PR G.::r ) 

6){s ::. FAMUL PH3 

D;<.bR8 ::: ruMH, FH3. 1"32-

'D)(.DR 8/a :: 1)XtlR8. NFLl~rI 

(I\ll3R is h'l~h) 

DXt>Re = FtJ'-'1H.FH4,F32. 

DxiJRS)2.: !);.c,t:>Re,NFUMH 

S.x-/I = FllMH. PH4 

s/Sx]) ::. FUMH.PH+ 

S/CX5 :::: FuMH. Prl4-

2:03 

\(c.omit>lete Ur-o.\\·~t1 HW 

J ;r 'Inl\~\\t 1\'" l.~. HW) 

I MNEMON I C: tJ..W (37) MI (a'3)) MH (57)1 



PHASY FUNCTION PERFORMED 

PHS" (~ntered. on I t 'if MH ) 

:D~S~c. 

Sheet 

(ITERATION Fho...Se.) 

CeNTRaL S \~t--~AL.S : 

MIT ('nanJ Ics JI·re.c..t \ o~; Co) 
tJ\ IT II ('t>"Ir.dbs rrest"t \oSic..) 

RECTISTER (o!'·HROl- PRE.S£:T LO~1c : 

SUNI,.\ARY: I 

~ 
1114-

IHj- ~ £ 0 +J 

~]~ol:'ll 
en ~~ g~ 
.~ E -H ~ 
~ ._ d ~ 

~ 
0 0 0-0- 0 

0 0 , - ! -- I 

0 I 0 - I - I 

0 \ I -2-2 

I 0 0-2-2-

I 0 I - 3--1 -+-r 
I I 0 - 3 --( -+4 

I I I - 4--0 -++ 

Ff<ot'l PI BoIJE, suMMARY: 
{ I" 

enah le b 
C -r->j) 

.2C ++ J) 

CO"'" Doo o.nd. Dooo 

S/fI,+1) --'I S 

S/A-D---l> S 

S/A -' • S 

\ ..... ~ Be. 3\ (h~\~~, 0r,t;\ \"es~,t) 
O-r+BC31( 1\ "5et) 

530/1 -+'> BO } (FroAua b'is) 
531/1 -++6\ 

Boo2~ ~ 602'31 

REq.\STER CQ~~TR6L -l)lI'H~cT LOCTIC, : 

SOOO +", AO 

SOQ -H AI 

S0029""'+ A0231 

'0"30...,.... FLI \ 2.- b'!t C)(te:I'1S'\ct) 

531 -H FL2.. J of A (tor-I/O) 

CONTRoL FlnJcTIOf\}S - CTENERAL ~ 
----

f'l\c -\ --!<'Ie 

sustCLlt"\ PH<;, unt;, f.t\c. =0 

2 of __ 3 __ 

SIGNALS INVOLVED COMMENTS 

:: FA/J\UL,FH(. MLT 

~!T/I : !=AMIJL, NTo"fN. (PHle + S/'f'Hc./a) (s\m',\o..(io"Bc.etl ";n ~7) 

(f) (/) IJ) -
\Q 

i T 't 
(I) 

A A I \.J ~ 
'I' ~ .A A tIl 

t +- .(: « t ~ <.J ~"" )( 

V (1J (j) VJ U) - !O 

~ 

~ 

~ 

~ 

• • • 
• • • • 

--e-- • • • 

DX = MIT/I + 'DXc. + ,.- (-tor bene-fit of 2C rt 1)) 
D><c :: MIT/I. (831 $ BC31) 

))XCLI = MIT I\. NDxc (lh"';'3 'o.lhen S/A-J s) 
S/Doo :; S/DOOO = CO. (DXC +DX.CLt) (5 iean exten sion) 

S/S'AAPD/' 

s/sx A MI)/I 

S/S Y-. A/I 

= MIT/I. N(S/S'f..AMb!J).N(S/ S'AAjl) 
= tJ\ IT/I. 530. ('03\ (i) I5C31) 

"" I'IITjl.\NB30.NB31.1-l6C.31 + 6'30,83\.8C.31) 

S/SC31 :0 (s/SXP,tf\b/l) 
R/8C.3\ :. MIT/I. NB30 + CLEAR 

5/BCl = B)(BR2..530/1 - S3a. Boool E Nil + FL\ . (sjPHr../lf:!) 
5/61 = BXElR2,S31/1 .... -. 531. 8000lE Nil + FL2. . (s/PHr../IO) 

BxBR2. MIT/I 
~J 

:. = t-'lIT '" I 
I 
\,- - - - .... 

\ 
I 
I 

} AxSR2 

} (aAJer .. tension; I 
I 

= JV\IT (AOO red.'tO AO)) I 
I 
I 

I 

Sl FL\ = S'30,M1T; RJFLI ;: (MIT t CL ERR) 1-+------ --) 
s/r: L2. :: S'?ll. III1T) R/FL2 ~ ( " + 

" ) J 

Mc})c 7 ;: MIT/I 

8RFH'=- = FAMl>5. PH'-, NMc r, NBRFH 10, I\l Fsl-IEx 
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PHAS~ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PH? 

Sheet 

ON ,HE FIRsT c.LocK : 

o)s -++ A) 80001 

ON THE NExT 10 FINAL. C.LOC.K: 

(/tic.: 1(.. 'If M'W) MI; Me .. 8 'If MH) 
(no"rti;n~ ha.s been rrese1:. ~ s) 

(MC.=I) 

B30..,... B"30a} 6/15'3031 '= r:r30,~lT,(MC. .. I) 

(9262.9 sO c:± i'r,is time.) 'nenc.e eC1t:r.ot 'Interfere with""1'he. o..bove 

ON T!'I6" FINAL CLOc.K: (Me = 0) 

tJllT/1 se1:s of 1"he s\~n 'i'terJ: ,;'n lo~ic. )1he '('~S\)\t of u.lh,'eh wi \\ be on 5 

(W'I\) ~e. S/A-l>-+S 'f (negQ:b~e multirlier).(sc.'3I:.o); otlierNise 

s/MRQ. (for next if'lS1:ruct;on) S/MRQ/f = FAt'll t:>S. PH'-, NSRPliG. ,N !e-EN 

S/RW Uns\~ 'If t-IMIi, RoclJJ S/RvJ = MIT, MC!: 

MH"* SJFH10) S/DRQ BRPHIO -= FUMH,FH'-,MC~) SJDRQ.= 
NMH => oJ"'a.nce 1:;, PH'? (NBR 'ISo h"~h) 

(extend. si5n 2. bl rosi1",) 
jue.t eXSF.2. 

dor,'hj lne next c.\oe.k. 
"~/,\\ be S/A~ s) 

(TESTS n~)(.t c,,\oc'k) 
6RPHI0 

I/~ SER\Jlce: CALL: 

~o~~'" (en~le e~) 
In hlbt s/PH' 'rr !eG:N 

( e.xdudes f.'r).J + \t.e.r. '> 
r-----A----.. 

:. FAM'tlS. ~l'\G., NFFRR. Nfst-lE:X.,J. OEtJC:./1 - MCOocS'= 

= SR.PH(., ~CLE.AR. NI6~N 

'Nhen ie~rn;n~ from 1/0 (ot (s/ rHc./rO) til'l'\e.))"'Th~ C...,...'D fLlnct~n - nO\"'I'flC1..Hy rerforme.d 
by,,¥, \o~~c:.- IS ;nh',~'tc:.J to ena.b\e CA'D or2c~l) t.e. tJc.e. rlo.c.e.(MIT/1 is , . 

l"'o..lsej ~7 (s/FH,/ro)) ~ C\.\ so) 2. rroduct. ~lt5 (si:or~ ;,.., FLI>~) a.re. f'ut In '00)\ a.S B shJs rtsht. 
"l1h'Ib"lt C --J) Dxc. = Ie-PHI. SWI3. N8XBR2. - low 

FL \ ....... 130 5/80 = BXBR=-, 530/ I _: FL.\. (S/PH'- )10) 

FLc ~ B\ S/BI = I3x6Ra.. 531/1'- =FLE.. (S/Prl,V10) 

(bYFo..ssed \f MH) 

A -i S or A - J) - 5 

5 -A RW (store 2''3_ E?aot f'l"'c.j.) 

S -H A 1 
S/T8 L J(fOr rt'lC!.jh'ttude 

NBO ::;:. 5j A- S test) 
Be ::::::;. S/NA - S 

TESTS (l'nc\LlJ;n~ B r~istei) 

s/f'H9 

(bYfctssed \f tv\ 1-\) 
sl CC.2 ',f S ~ 0 

(I,e. 'tf"The lor 33 rroj \Jet b'its 

S//RW J (t'c store I. s, w, of Frod ,) 
s LR,31 

S/B~S 

S/DRQ 

NMH=} {
s -+ 5 

s~Rw,,1 

{

A -+ 5 or- A - D -l' 5 

MH ==- 5 -1-" RW \I \ 

TEsTs 

ENbE: 

__ 3 __ o f 3 

} (rreset In PHG-) 

A'f...'5 := (FAMIJI..NH,PH7) 

sjT8L ,,( " ) (NSOC31~ i~ slow (f'H9)) 

S/SXA .:: ( II ).NBO 

sjsx.NA ,. ( " ). SO 

r TESTS .:: ( II ) 

t TESTS/I" ( II ) 

8RPH9 = ( " ) 

sjccc.. = N500'31:e,(s/CC.2/N~)- fAMUU H,PH1 

ore not a.\ \ 1h e. sa..rne) 

sjRW == FAM:t>S, PH"f 

S/LR3\ = FAMtlLNH. PH9 

S/SXB -= FAI'I\ULNI-I.PH9 

S/PRG./l = PI-!'l 

(preset 'It> PH") 

(Rw rre.se.t;o rl-\(" ) R31 e.e1. in FRE3) 

jEsTs .: FUM'rI. E'NbE. 

EtJ'D E. :s. PH \0. E.xc. 

} e'l'it:re Frodu~ 2.
31

_ 2
0 

(cc 3~ cc4- Contro\) 

I MNEMON I c: !l\W) til! ) MH 
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F'R E: 3 13 -'> s __ F 

32 'f~ t-\c.. 

(RR .. -) A')) A'Ro+~ FL.\ 

!'liB -r'> c..,.....D 

R/eer=. 

S/LR31) S/AXRR 

I 

RRv\-f-">A) S/AXRR 

\oJ FLl =) S!sXA 

FL\ 7 S/'5X"AA 

r 
PH4- "NFLI .=!;> A -., 5 +'> B ) S/SXA 

FL\ 
tA ~ S -t~B) S/SXMA 

.::) • J' • II/fl\blt 6/\<.3\ 'f NKoo 

RR ~ A 

s/Cc.2-

! 
1st c.lcck (Me::: 32.) 

S)l.2.-r'>A) B)(2-7--' A3\)B 

\ ~ 1<00 (for s/A-IDI~s) 
(a.\ So re~u\a.r biT {ullctions ') 

~ 

" If 
NFADlV H 

, 

EW -H R~ I 

PH" r 3 r~ c I 0 c.K ( M c. ... ::I 0 ) 

53l =7 (leO-lJe Cec.on)) (o\Jerflcl')) 

~ ==> R/cc.a) (f'ro~~e ) 

[ 
PH'" I 4ift - 32.nd clocks (Me:: 21 -1) 

PHC. 3"3r-d c.lock (Me:: 0) 

S -P> A iMted~ oT sx a -- A 

PH71 A+\IlI~s-.'-loA 'If A 'IS n~3 ClrernlYI 
Nf'LI ~ 6/S~A 

i, __ SF_jL_~_W_0_. _s_/_s_x_M_'~~ _____________ 1 

1 
PH 8 :t. A -+ S -H RW 

f'H9 B ~ S - A 

FLI :::: Do "'* S/S'J<A 

FLI IDC =.;. S/S'l.MA 

S /lR31 

5/RW 

( rem) I 

PHID ~ {±P., -~S.+,}RI,IJ~-\-- (quo) 
NCC2 =) \l 

TEsTS 
e:c2 "'7 iRh? te X'4-5 1 ifAM""1 

-------- .---- .... ---.-

Put 2.><.lnurner-aiorl 'In AB (2.0 b;t be;n5 'In .1330 in Q..\I CQ.ses) 

Put denorn;l1a±or 'IG.:o (Jotun- a.l"~hed 'if Dr!) (I,e, 2.0 bt is ,'n ])3\) 

',te.ro.te) left-shiftln~ -me. \~uotl~nt \ iilLo E. (rr.J,~"k ol/ertlcHu'f \ ~\.\ctl'e~t \ >,. 2.
31 ) 

rt.or~ remo..incler ;n Ii 'if "Dw w\"\h e.ven R. (o1her<.)~ise. J;sco.rd 'it) } \ \ -\- 'f fl ( ) 
dOl,t sLore I o\ler-,~w c.c.'2.=\ 

siorc. ~L1.ot"-ent I'n R ... \ 'l !NJ or R 'f'DH 

nl~IDEN~ 7 DIV\SoR 

20(., 



PRE 3 I E --'> 5 __ P 
I 

32. ~ Me.. 

R'Ro -- FLI J 
,-------Rice.::.. --6iliJl 

( J ?RE4-1 down- a.\'l'3rJ an) SI',!f1 ~o..J c.. a..nd D 

t--
FH'3 

NFL \ ~ S/SXA 

fL\ -=0) SJSXtflA 

f H + \ A I -" 5 -+> B 
J 

I 
! 

PH' I st clock (Me.. = 32.) 
--". 

0)$ -A A) B X 2 -++ E 

\~K)o (for s/A-ID!-.S) 
(0.\50 r"-j\)!a.r: ])\T fUhc.t;on:;) 

\\FA1:l 1VH 'i (nVJ wrth ",jJ R) 

or DH 

A 

-
D 

R 7- E. VJ -/--> R) 

R -=;-'EIiW - R 

-) 
3rd clock (Me. ;" 3D) 

631 ~ (leo.ve. CC2 Or'l) (o\}ert\ov:.) 

NB31 ~ Rjcca ) (f'rOCeed) 

PH~ ! 4-tli -32.hcl clocks (Me = 29 - \) 
I 

33rd c.lock 
:t 

(MC.:;:O) FI'H. 

! (S#A InsteaJ ~ f s x a ~ A ) 

IB~S_A (l\uo/) 
FLI :. Do ~ S/SXA 

FL\ ,nc> ~ S/SXMA 

S/RW 

Nc.c.c 
1 ± A ~s ~ RvJ (~I.lc) 

=> l -TEslS 

PHICI 

Cc2 :'::) TRAFt, )(14-3/ \f AM:.I 

(.:L :,co..rd.. reno Clinde.~) 
( ) 

B 

,;::DQ 
co JS/A+.:D 'f [KOO = co) (l',e (sum+).(D-) or (surn-),(D+)] 

tJ l sl A -]) 'if N L ] 

207 
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PHASY FUNCTION PERFORMED 

Fa.m·I\Y S\~nll.\5 
(FUJ:)W. NR31): 

FADlVH: 

[bW ~i'Ih eVen R] 

SIGNALS INVOLVED COMMENTS 

= OU 3. 0 LC. . N R a I 
orera:tion: R)Rv I -;- Ew -H Rv \) rerr o..injer ~ R 

~ o-U3.0L{ ... R3\ -r oU5.erl ... '=-

[DW v.irth oJ~ R or 11\011 ore.ro±lon: R -:- Ew 01'" EHW ~ R I (Ji sco...n~ ne-mo..'ode.r) 

[DW or .\)I-q fADlV 

FAM'DS LDW 0\'"))1-1 or Ml) f'IIW) 1'\\1 j 5) S Fl 

PRe:3 e -+ S 

S-++'P 

RR -r" A 

RRO --+->- FLI (store numero:!or slsn) 
MB ~ C -H J) (denom'lrrotor) 

32. ~ Me 

RIcer=. (f.:.r overflow test ClO cl contro \) 

S/PH3 

sl PRE4-

'R DW 
',f DI-I 

SI1 

Pxs 

An 
sjFL\ 

DXc. 

s/t'lca 
RJcc.e/l 

S/L-R3\ 

s/A)('RR 

B~PH3 

BRPRE4 

'= Bn. G)(6) (SJsx6 = PRE/12) 
;:. FAMDS. PRE'!. NANL~_NFAII'\ 

= RRn.A)(.RR) (SjA'l-RR= PRE/I&.) 

::: PRE'3. RRo 

= PREo-~ER. PR£~ 

=- FADlV. PRE3 
:: FAMJ:>S. NF0MH. PRES 

::t (Ft)bv.J, NR'31. FRE3) 
} for f'\Umer: l.s.w ""14 A 

:: ( " ) 

~E4 (entered on \y \f :Dr!) 

Ine HALF 'l.)oRl) 'In (a.nJD is Jown- o..li3n~J CU'"id s;:)n-ro.JdeJ 0..5 Fer c.~Cl..rt on "PRef'PlR'FlTION
N 

PH3 RR" I -H A 'If [bW w·~ .. even R] (!rumer. I.s.w.) 
(A ret,..lns R 'If N L " ]) 

NFLI ~ S/A - S } I s \AI~ s 
FLI ~ S/-A -... 5 

S/SXA = ~FL\.(S/sx/FLI)1 FAbW.Prl3 +,FUl:>W.~R3\'PH3J 
S!SXMA:: FLI. ( II ) ~ (reJun. - meek con'll.) 

s/AXRR " F\.lI>W. t-lR'S1. PH3 

PH,"!- I A 1- 5 (preset in PH3) 

S -f-'t B (InLimer: \) sxs = FAblV.PH4 

RR -MA \f ['lJ'W w\-th e\}el"l R 1 An :::. RRt'I. AxRR (m.s.w. of numer.) 
s/ec2. s/ece/I = (FAblY. PH+) 

s/PHG:. 6RPHc.. = ( " ) 

Sheet of 3 I MNEMON I c: DW (3") D\-I (5'-) 
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PHASrf FUNCTION PERFORMED 

co~TRQL S I c:rtJ,4,I..S : 

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

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

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

until overflow detec.ted. 

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

sjA+l> ~ 5 'f co = \<.oc 

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

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

KOO ++ 831 

ON THE 1st CLOCK: 

1- KOQ 

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

A ~s'if [ " JNFLI 

O'S 1 s',f~t " ] 

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

B%! ~80030 

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

ON Tl-\E 2nJ CLOCK: 

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

Bx 2 -H A3\) 80030 

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

+11\ - 32.rJ c..l..OCKS ~ 

SIGNALS INVOLVED COMMENTS 

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

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

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

Sj5xAPDji :: J)1T/I.~(CO(t)Kea) } KOO mea..n'S Fos'lt;ve 

S/SXA~'S:J11 = !lIT/!. (e.O ® Kee) re.s·ldue 

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

5/A31 = AXSLI. A3IEN!I- BO.t"AMDS,PHC. } resid\Je X 2. -+'> AB 

6xBI..I = FA'DII.J. PH~ 

5/83\ = Bx.BLI. S3/E.N!I ..... KOO. PADIV 1~l.I.otl~rit \ 6;t .. I 

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

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

} F .... t in PH4 

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

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

(Me.:;: 31) 

(OVERFLOW TEST) (Me. = 30) 

'it. il')~ic.J:.es I ~LLe.t\'ent \ ~ C. ~\ 
DI.\JOVe: R = B-:' I, (DIT. (~"c. = 30)') ...... FA bIV, ex. c, ""cto. ~,JMC7 
(no reset o'c::.tive) (Wo.s set in PH4) 

BRPHIC = DIV~IJER) S/MRQ./I :. FAMbS.PH C..NBRFHc:'. NIO'E:~J) 
eRP\-ic, = N8RPH \0, FP,M1)S. PHt:... ~,J(;:StJ.E"x,\J Met 

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

S/DRQ.= 
BRPHiQ 

(~u..o, 230~ 631 "This clock) 

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

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

PHc.. (Cont IJ) 

PH7 

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

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

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

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

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

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

lit; sERV IcE CALL: 

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

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

(Me. =0) 

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

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

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

(disc.o.rd rema..inder) 

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

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

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

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

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

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

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

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

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

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

A "tD'--'S 

ove.. rflow) 

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

FLl => s/-A - 5 

5/F<v-l 

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

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

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

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

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

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

PHIO 

Sheet 

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

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

AX'S '" ( II ) 

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

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

5/RW = FAMI>S, Prl9 

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

S/:DRQ/I = PH9 

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

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

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

I '1>uotient \ 

buotient -f-" R,,,I 

" - R 

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

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

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

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

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

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

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

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

'RR~A 

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

hold FL'3 I ( )~i 

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

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

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

1 
PHIO B~5 

5 -No Rwv\ 'f 10"5 

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

PHAStj FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

Sheet 

I 

Ii 2!; 

{ 

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

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

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

B-s 
S++p 

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

S/A-t S 

S/A'1-. RR 

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

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

S/PH~ 

of 3 ---

s/FL2 

tl\C):NPLI 

s/R?J 

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

::. PRE:3. pal 

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

Sn 

PX.S 

An 
BX't. 

sisKA 

S/A)(RR 

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

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

= FAJV\!lS. PRE'3 

" FUS, FRE3 

" FUS.PRE'3 

= FASH I FRE3 R/cCljl 

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

eRPHS " FUS, PRE. '3 

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

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

+\p\ --+- Me. 

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

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

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

PHS A-- s 
5 ~ B 'If lonj 

RR -f4 A 

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

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

Sn 

B)(S 

An 
R/FL3 

S/SX.A 

=. An, A)(.RR 

= FlJs, Prl5'. ])23 

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

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

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

= ( " ).MC.'l: 

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

PH(. (SH1FT!N~ PHASE) 

Sheet 

CONTRoL 5 IClNALS: 

SFT 

SUM 8US: 

A-t$ 

IN ITIAL REq,STER cONTENTS: 

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

A s 
10n.5 r R Rv\ I 

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

sFT = FASH, NTOH,), PHG. 

= FAs'rl. PH~ 

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

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

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

50\31 +-AC03C) 

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

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

CON!> ITlaN coDEs: 

AX,SL) 

J S/A:.l 

BXBLI 

5/13'51 

~ SF1.NFLa,NFsHEx 

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

:. SFT,NFL2..NFSI-IEX 

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

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

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

FU S/I • AG. Neel 

FuS/I, AO 

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

'RIGHT SHIFT CASe:S~ 

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

Sao -+* Pia 

50030 -f4AO\31 

531 ~ SO f \003 
80030 __ 6013\ 

__ 2 __ of __ 3 __ 

'" SFT, Fl'2., FL3 

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

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

I MNEMON I C: 5 
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PHASY 

PH7 

f'HIO 

Sheet 

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

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

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

sooo -+-+ Ao 

500 -+-> A I 

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

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

PHASE CONTRoL.,etc..: 

rv.c-4~""e. 

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

1 
a.d\lo.n~ to Frl7 

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

sjRW (i.e store A) 

MISe. : 

SFT, FL2.,NFL"3.NFsHEX 

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

( SOO ,. ,,) 

5/eo 
S/BI 

BX8R2 

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

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

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

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

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

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

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

Isooo I soo I 50 I SI 

IJO SERVIC.E C.ALL: 

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

SFT " 

I ---

IOE'NG:, 

s/PtiG. 

sFT 

(Me. <.+) 
~ 

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

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

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

A -\ 5 5n = An, A XRR 

S -r+ RW RW n : So. RW 

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

6/LR31 

S/HW 'IT lonj 

S!B-S 

S/PRq 
S/FHIO 

:3 of __ 3_ 

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

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

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

sJnR~ == BRPH \0 

BRPHIO :. FUS,f"1-I7 

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

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

2.13 
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B-- 5 -r> F; 0 ....... 8 

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

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

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

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

l 
o -f., Ao 

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

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

I I 
FLI =9 s/sxN\~ I 

1 ~ 

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

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

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

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

S!LR3\ I 

PH4 

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

PHS' 

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

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

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

S/S){A sjR'tJ 

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

I ( 
" 

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

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

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

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

'5H I FT FLOATINGr (SF) 

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

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

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

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

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

A 

'Referenc.e. rnafluo..l 

CHARAc.TERISTIC 
FRACTION 

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

MANTISSA 

B 

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

(e>:FonenL: c.ounts uf 

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

Y\ot sh'tft: ) 

( I mo.lt,;ssCL \ 

1\;rOLl~'not.'L 

shlts left 'by I >5 or 

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

214-
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PHASY FUNCTION PERFORMED 

END 
of 

PREP 

I"RE3 

I I I 

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

..;.. .:. 

I (y I R I (Ions)-

./ 

FL2 

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

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

RR -r+ A 

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

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

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

\0113 =9 S LR31 

S/PH'3 

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

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

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

~FLI :::} S/A~S 

FLI =9 S/-A -t S 

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

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

IA\- S 

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

SIGNALS INVOLVED 

,t (hexes) I 

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

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

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

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

o 10 <.171 Me. 

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

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

~CXPLa = FAsH.FRE3.Nfas 

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

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

An = RRn·A~RR, (S/AXRR::. fRE/Ia) 

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

BX~ ::. FAM'DS. FRE3 

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

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

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

RiCc.I = FASH.PRE.3 

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

An :: RRn. AXRR 

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

S!6xMA = FL!. \I ) 

S/AXRR " FUSF. D23. PH3 

(see. PH 3) 

BXS = FIJSF.D23.PH4 

COMMENTS 

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

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

(aIF!-I)-++Mc. 

4\ pI -f-* Me. 

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

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

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

(LR31 '\S hi3h) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Sheet 

coNiRoL 61G~ALS 

FLlsF/1 

srT 
FNORM 

FL'3 

FSHEX 

suM SUS 

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

A - 50831 

FLlSF/1 

sFT 
FNORM 

SJFL3 

FSHE;( 

= 
:; 

= 
: 

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

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

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

= FusF. FNORI'\ 

+ FUSF. FL3 

+ FusF, AO 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

80131 --r+ 800'30
1 

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

110007 - \ -f'+ F't0001 

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

BXBLI 

ADc.? 

S/C.C.I 

:: SFT, NFLa ,NP5HE.)( 

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

:: FUSF!I, 'Ft-lORM 

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

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

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

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

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

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

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

_2 __ o£ 3 

2lb 

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

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

I MNEMON I C: sF 



PHASY FUNCTION PERFORMED 

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

MC-\ ~ Me 

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

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

S/MRQ. 

MIse. : 

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

SIGNALS INVOLVED 

Melle? :. SFT 

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

(N6R is r.''.5h) 

COMMENTS 

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

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

(Me. <+) 

~ !./(!J sERVicE: CALL: 

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

10'EN C. 

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

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

= BRPHC.,NIO'EN, NCLEflR 

PH? (PROB E RE5UL T) 

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

5/8-5 

PHS B - 'S 

PH4 

S...,..D 

NFLI '* siD -'J S 

FLI ~ S/-!l- S 

S/LR31 

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

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

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

IF /'II/H·lTISSA r 0 : 

NFLI ~ sjA --" 5 

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

don't set K31 "If Koo = 0 

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

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

Sheet 3 of .3 

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

FLISF/r 

s/eel 

s/ee;a 

R/FlO 

sjFL3 

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

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

:: FusF/I. flO 

:: FOSF/I 

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

SJ5XB ": FASH, PH? 

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

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

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

(Frese\: in PHS) 

" 
" 
II 

" 

).NFLI 

),FLI 

) 
).1)2.3 

).FL 3, NFL2-

).FL3 

) 

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

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

(l.s.'N.) 

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

( ) 
-fUSF. PH9,N FL'3 

S/SXMA :. FLI, I! 

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

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

sjDRq/1 '" PH9 

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

TESTS}I = ( " ) 

ENtE : FHIO. E)(C 

217 

(true. ~ero '{f mantissa.. = 0) 

I MNEMON I c: sf 



301 - '30e.. 

302 - 3 0 9 
310 - 317 

31 e - 32S-

32.(" 

327 

3c.8 - 329 

330 - 33 \ 

(332.. - 3~9 

qENER'AL 1t-l!=O, 

ADD/SUB 

MIJLilPLY 

:D1\lIDE 

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

FLoW CHART: C PU ~ BOX 

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

"DISPLAY - BUS sYSTEM 

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

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

notes on doc: um entl:l.tion : 

~.07 

oz'. 07 

0(,.. ~7 

0<;;.07 

FsL. 

FAL 

FJ)L 

FM\.. 

Ie 

ID 

IE 

IF 

Cf2.. 

FSS 3C 

FAS 3]) 

fDS 3E 

FMS 3F 

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

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

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

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

o\JERALL BLOC K of 130)(,: 

4<a 71 0 7 'B -8 
I 

47 

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

---A 

45' 111 
~ ::> 

48 A 

U} 

+'-.. 
4'8 -D 

-F 

301 

A1)1)/SUB 

postnorm 

ctr. 

a.u~end ) 
5ca.\er 

o.dc\ enj) 

Sum 

exponent 
buner 

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

Sum expo 

MUL DIV 

lnU Iti F \ ier 

(ba.c.KwClrds) 
~uotiet'lt 

product) hUlTlero..tor) 

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

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

itero.tiohS ;tero1ions 
ctr , ctr. 

~IlO. ex.p. 

FLOA\ING, polt,lT - crENERAL 



(&.l 
o 
f1J 

Condition Code 

1 2 3 4 

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

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

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

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

f----" 

Condition Code Settings for Floating-point Instructions 

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

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

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

-A + ACD 
-A+ A I 

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

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

CD result set to true zero 

CV "*" indicates impossible configurations 

@ applies to add and subtract only where FN=O 

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

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

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

'if ul"Idertlow 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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



c:.u 
o 
01 

a 

3 

4-

5 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

R/RTi! 
~ .. ---

( 

-----
~ 

.... ......, 

i---" 

7 

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

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

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

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

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

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

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

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

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

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

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

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



PHAS;; FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

P/il 

PHI 

Sheet 

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

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

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

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

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

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

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

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

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

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

(see "PR£ 'p/?/'?,lfrloi/"j) 

/ __ ,o3/} 

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

5/IIA -- S 

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

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

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

S/PHI (in bolO() 

NA -5 

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

FP08:91 -- 54-871 

FP0007-+ SO 007 

o's -SOB31 

S~A 

.:Do --rPC~N 

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

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

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

S/N~ -- 5 

Nj) -5 

N's -~pp 

fPO - 5+7 -- S+G. 

FPOe 3\ ---+ 54871 

FF 0007 -0- S 0007 

0)5 _so~a' 

S~J) 

NAOOO? __ F 

___ of_"' __ 

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

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

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

::: FPC~N. NFH\ 

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

(rreset ;,., ?if£3) 

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

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

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

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

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

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

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

ex :. FHI 

Ex. = PH \ 

Fx = PH I 

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

5j/lXlfif ~ ( N ) 

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

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

s/FHe = PHI 

(pr~ser In PHI) 

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

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

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

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

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

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

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

(EW) -to FP 

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

I MNEMON 1 c: FF; AIlD/SUB 

304-



FUNCTION PERFORMED 

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

PH2 

c.or.fJ. 

,Pf/3 

PH3 

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

S~E 

iliA ..-, 5 

#5 - F,P 

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

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

\$"/A/~ -- 5 

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

Sheet 

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

S ~ llO(3) 

C/eqr Ccrvl/t Ion Codes 

S/B-~..s 

..s/?IT5' 

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

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

2. f G, ____ 0 __ _ 

SIGNALS INVOLVED 

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

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

S/A8 :: PH2. NMIJL 

:::'/DB = FHa. MWN 

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

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

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

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

S/SXNA = F/trL, 'pH2. 

s/rH3 = Pile. ;f/BJe 

S/PH 3 .: PH2... 

(rrese.t in FH2.) 

5/E n = Sn' PH3 

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

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

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

AXiL ;:: AXL "" PH3 

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

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

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

Sjf'H4- = PH3 

COMMENTS 

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

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

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

t 

1 [ K7 ... 9'S =1 

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

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

} 

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

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

~ (Qo5end - I. s.w.) 

( culdend - !. s. w.) 

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

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

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

:' (F/lFL.PH~) 

;:: ( " ) 

305 
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PHASV FUNCTiON PERFORMED SIGNALS INVOLVED COMMENTS 

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

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

or 

Sheet 

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

F 

IF E:: 0; ASPP =? 

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

NF -b4- ~ E \f FO 

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

IF E >0 : ALM ~ 

S!lll!-S 

5/SWI \f MWN 

S!FPR 'f (sub (£),IIIWN) 

IF E'~O : ALR9> 

s/IA! -t S 

5/5'111 'If A47 

S/FPR 'If A47 

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

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

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

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

ALL C.LoCi<S : 

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

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

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

S/PHC. .: ASP? 

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

S/'5Wf 

G/FPR 

Etc? 
s/swZ! 

s/PH~ 

ALR : 

{ S/S'AA 

ls/s~MA 
s/svJ I 

S/FPR 

EUc.7 

FXD 

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

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

= :D Ire. . SjSXA V]) 

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

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

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

:: PH<r .NCe.. • NAS PP 

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

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

:. A47, SjSxAvA 

(EW) > (R) 

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

:. ALR 

= ALR.Prl4-

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

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

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

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

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

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

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

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

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

PHS" 
or p", 
PH6" 

Cbnt1d 

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

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

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

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

SJRT: 'If 47"Z1 = 0 

Gustain 'FrlS" 

oN FINAL CLOCK «(E :0) + RTc): 

S/A +]) ~ 5 'f (a.dd. ® 5W I) 

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

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

NF-"'+~ E 'If Fo 

R/RT:c 

S/PH" 

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

A:t])~S 

S-++D 

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

-a/PH7 

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

PH7 \ D\ --.-., S 

re\lefse. FPR. 'if 114{. 

(D4-G. of D47 ) ~ 

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

E+I-ME. 

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

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

E-I ~ E 

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

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

5.,...., A 

S/A-t S 

S/PH8 

SIGNALS INVOLVED COMMENTS 

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

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

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

EUc7 ;: ALR ~ 
EDC? " ALM 

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

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

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

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

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

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

S/f'Hl. = AS PP 

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

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

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

Ax. .: PHb. NOe... 

S/PH7 = PH&.NO'" 

(Freset. tn P~G.) 

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

L R/FFR = ( II ) 

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

AXSR'4 = AXSR4/1 

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

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

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

AXs. L4 ~ A)t. SL4/ I 

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

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

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

sjPHS :: FH7,N(S/PH7) 

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

PHS 

Sheet 

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

C.ONTRoL SI q-NAL. S : 

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

(inhit;t Fostnorrfl.) ~ 

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

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

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

RTi! (ReslJ\t IS ~ero) 

NA5N ~ 
.11 -It S 

Sxlb-HA 

E'-I-HE 

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

SjRTt 'f S::. 0 

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

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

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

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

E+ \ -1"1 E 

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

ASN.NA47 ~ «(/I,-~A<'I)+(FNF~I) 

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

Ir-+ rCli5e. fF'RR 

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

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

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

(fl'€'.$et In PH7 e.r PrlS) 

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

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

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

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

S/FH8 ":0 PHS. N FPR R 

FPRR 

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

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

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

(f'reset 111 PH7) 

(see n.he'ie) 

FP~R = PHS. NliIV ,ASN 

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

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

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

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

S/A ~ s 'f tJFFR 

S/-A - S \f FPR 

s/PH1 

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

s/sxMA =- FP~R ,FPR. 

s/PH9 ::: Ff'R R 

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

PH'l 

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

FFR}:) 

TRAP 

FEO-F 

Ff"UF 

A or -A -') 5 

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

,&,P -r-".8 

S/E~S 

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

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

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

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

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

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

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

13XFP '" Ft9FI-. PIT7 

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

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

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

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

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

S/A -+ S 'If t-JfFR 

S/-A -t S W 'FPR 

SIGNALS INVOLVED 

== pH9. NFf'R. sjSXA 

s/sx MA = PH 4 . F PR 

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

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

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

s/PH 10 = FH'J 

COMMENTS 

PH'B 

PHIO 
.B-s } 

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

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

A or -11 ~ s 

(exp.) 

S/B-S 

s4-7 -'> FPo 

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

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

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

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

,.01'1'/0 B- S 

5 -r<> /fW 

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

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

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

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

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

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

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

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

(hO set -term h',) 

I (emIt m.s.",) 

( r-e s u \1: - rn. S. IN • ) 

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

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

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

Sheet __ " __ of __ b __ 

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

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

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

I MNEMON Ie: FP : AbD/ SUB 
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w 
o 

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

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

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

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

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

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

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

\0) store. 5 'If not TRAP 

Itcr~tlotls (PH7) 

D (i ca.nd.) 

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

PH I) 

Loa.J ier - \. s .w. 

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

PH3) 

11 

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

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

t 
ceros 

FP bus ( 0 1) ----t 

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

t 

i 
= CR) 131 

v-~-----_J 

J 

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

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

3: 
c 
r 

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

B(ier) 

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

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

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

MUL 



:5 
c: 
r 

I, 

2 

3 

4-

5 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

S/SW2 'if FPR 

" 1 
~ 

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

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

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

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

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

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

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

i 
(F?RR) 

r 

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

susta.~n fRx's 

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

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

:--'" 
~ 

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

./ 

J 
_J 

rv\UL 



IPHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PHI 

PHI 

rHe 
?Hc. 

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

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

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

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

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

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

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

;=?C~IV _ },ox 

S/PHI (in box.) 

NA-+ S 

Ns ~ F,P 

5' ~ F 

(erHl'ble. 1=) 

o -+'> swO 

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

FFOD07.....,. 50007 

o's ~ 50831 

S~A 

FP3\O'i!~B4871 

0)5 • B0031 

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

FfC.CjN ~ MWN 

o/Llf31 } 

S/~)(RR 
;f lonJ 

siN}) -#.s 

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

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

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

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

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

(pr~set: In t='fl£3) 

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

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

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

(no enable h;) 
AXS ., PHI 

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

Bx '" PHI 

EX = PHI 

(R) __ Fi=' 

(ier expone.nt) 

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

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

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

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

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

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

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

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

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

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

5/ PH2. '" FHI 

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

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

PI-/1'

PH4 

FUNCTION PERFORMED 

AI]) ~ S 

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

FPO%'.31 --.54871 

FP()()o7- 50007 

o)s --, S()~31 

s ---+-+)) 

PR£SET FOR FXPONEtJT AR !TH: 

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

S/A+.D-S 

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

\f ico,nJ is ros, 

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

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

s/NA -- S 

S/,Pf/3 

sjPH'3 

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

S-r+E 

NA ~5 

N5-FP 

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

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

1 -- F+ 

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

$/N..lJ~s 

N~~S 

1'15 -F? 

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

5 ~])aQ31 

Clear Corldlt/~~ Codes 
S/B-S 

Sh~~t 
2. ~ ___ of __ _ 

SIGNALS INVOLVED COMMENTS 

(rrese! /'n Ph'/) 

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

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

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

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

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

1)", S :: PH2-

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

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

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

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

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

S/:D8 :: PHa. MW N 

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

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

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

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

SJPH3 :: FHa 

(prese.t In PH 2) 

S/E n :: 51"1' PH3 

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

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

AXiL '= AXL ::: FH3 

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

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

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

S/FH4 = PH'3 

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

(m;nus 12.8) ~ 

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

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

} 
(unbiCL$e~ ex.Fof1ent 

SUm -,.'-) E) 

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

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

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

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

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

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

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

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

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

o/SXB = FAFL..;t>rI-9-
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FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

?#..f- EXISTINq. coNDITioNS: 

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

or 

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

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

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

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

])SN, AsN =9 

S/PH? 

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

ns~. NASN ~ 

S/IAI_s 
S/PH" 

NDsN =9 

S/D-+ S 

s/ A-+" D 

S/FHS" 

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

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

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

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

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

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

S/S'f..MA. :: A • Sy.,AVA 

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

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

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

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

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

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

A ~ D (first clock only) 

{ 

D ~ 5 ( " ) 

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

(NSW2. ASN) ~ 

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

s ! PH(' 

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

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

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

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

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

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

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

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

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

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

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

cr 

FH" 

Sheet 

ON IKE FIRsT CLOCK; 

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

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

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

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

E' -I --f-' E 

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

__ 3 __ o f --~-

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

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

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

"- flX5L+/1 • 

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

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

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

PHS" 
or 

PHCo 

cont\~. 

or 

PH7 

Sheet 

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

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

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

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

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

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

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

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

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

I 
+J 
~ 4Q +l 

~ f -t.~:f 
IMIIM21l ~ ~ 

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

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

% : Sllbtra.ct 2. 

i 
3" If) 

Z IJl 

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

A A 'I" i -t 
a1 j i 

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

nJ -~ «: « 4: t 
III 

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

c..locks for eCLch 
\ r: 
nelC oller 

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

o 10- I-I 

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

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

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

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

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

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

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

REGISTER CONTRoL: 

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

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

" n 
545 -t-'f 1147 

54"'29 ~ A4831 

53031 ++ 83130 

8'31 +G. • ~ Bc948 

c.oNTRoL FLJNCTrot-ls - ~ENERAL.: 

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

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

4- ~ ___ of __ _ 

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

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

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

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

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

A~SR2.. ::: MIi 

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

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

FDC'7 = MIT. S'NO 

SjPH7 = MIT 

I MNEMON I C: FP: MUL.. 

315 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

or 

PH? 

c.ont>.l 

Pile. 

PHa 

oN TH E FINAL CLOCK: 

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

S/PH 8 

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

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

SXIG.-+,> A 

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

E - I..,.. E. 

A5N, 114-7 ~ 

A-S 
(Pi • I) 

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

E+l-ME 

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

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

SjSXA ~ PH?, N(S!PH7) 

S/PH8 = PH7.N(S/PI·n) 

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

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

(frese't In FH?) 

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

EDc.'7 

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

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

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

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

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

S«:ttl'nS "SO) 

{

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

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

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

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

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

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

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

_.S/A-:+$ ',I *"'_TOr -x

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

S/FI-I9 

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

S/SXMFI:' F PRR • FP" 

S/f'H9 :: ~f"RR 

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

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

(eve~ R a.djres'S) 
(e)(f'.o>JemOLL» 

Sheet 

+ MUL,NR3\ 

lRAF TRAF = FE~F 

FE~F 

FEuF 
FEoF 

+ 
= 

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

NEo. E\ . NRTr. 

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

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

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

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

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

o/B_5 
yt.1f3/ 

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

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

S/B..rS = rRrL?# 7 

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

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

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

>- Cresul!: - l,s.IAJJ 

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

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

PHIO 

FUNCTION PERFORMED 

5j A _ s 'If t-lFPFe 

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

SIGNALS INVOLVED 

o/SXA = pH9. NFf'R. 

S/SXMA = PH"}. FPR 

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

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

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

S/f'H 10 = f'W1 

COMMENTS 

..8-5 } 

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

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

A or -A ~ s 

(exp.) 

S/B4$ 

$4-7 -- FFo 

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

l EOc.o7 -> :=Foaol 

54-871 -* FPO'g3! 

FP ..-.E 

5/ RW /1' ned: try CQ se 

-5/.l}/ftp 

S/PHIO 

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

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

) l CCl.se to o..ssu(e rt"0f'e.r tr\.lncail~.n ~ 
K'71 ::: q0003 = PH 10. NFFRD. i'Val 

F'PSXLJ = FHIO.NFFDlS.NftT=.N(FE" \)F.NF~) 

(F,P-rS = NI"'t¥8, !VbIs -- "Ioc/rs S ( =13) - FP) 
BXFP .= 

F/IFL ,?flB 

::: SjRW/FP :: PHIO.NTRAP 

S/O;f'4' =- .8R?h//O = F~FL ,?h'8 

s/,P,If/o : BI7'pH/O .. PAr-t.. ,,P1-/8 

(hO set -term h',) 

I (result m.s. ,,) 

PH/O B-- S 
( r-e s u \1: - m, s. vJ • ) 

Sheet 

5 -r-'" RiV 

TESrs (ccs) CC+ c..on-tro/) TESTs = r-/irL. ENl;/1 

(hcdG: SW"'6:: I ca{)~I!S S >CJ l'nd"ca.t/~r; -for JO()6/e lenJ~ i!:era t~st ) 717;; IS neeJej for 

(,lfl;l:J/SUB). (FN::t) c.ase only) whe e resv/t ;$ +) eJ(!" = - ~ ~ CV7d slj";) I~QtJC(: /;.., /, s,lo), Ol'>.)t) 

" f 10 ___ 0 __ _ 

{ 
s/rnAP ==(r-,4,cL. £AI.bE.IV~W) 
s/TR2 CJ = ( /I ) } 

(NRW ff7eClhS TRAP IQ 

1J,e !-ox was h//ast: cl.) 

I MNEMONIC FP: MUL 



(j,) 

I) Put nUN'lerc±or CR) in A 

2) Put ~-enom'ln c:t:or lEW) '/0 1> 

<3) Put (numerator exronent) - (dehorn;n~r EX.fonent) II) E 
't-) Norma.,\I'ee CD) 'If hecesso..t"'j } TRAP and set CC.2. 'If:. 0 

5) " (A') " " ) e£Jr-Ij e~i\: 'f = 0 

Co) Put \horrnQ,.\I~ed I"IUtncrator\ 'II':) A 

7) He.xa.dec;rooJ\7 r(5ht sh',ft A Llnt'\\ \A\ < ):Dl (0 - Co c:\oc'b) 
8) Iteroie.. jr-oJucini, Xc. ~ \ ~u.otl'e.nt) < I in J3 

9) Put \\u:tl';nt \ 'In A 
10) Asse.Mb\e o.~i\.Jste.d e)C.Fot)e.l)t (e:) o.nJ I'YiClnb'$so..,. (A) 

on S In rrorer re.lo..r;ty 
II) store s 'f not TRAP 

CO ITERAilCNS (PHS. $WI) 

S/A+D -40 5 if KH. MWN + K.4{.. W 
I.e.,: (sum+).(l:>-) or (sum-),(:D+); (sum +).(Dt) or (sum-).(D-) 

DIV 



I (R) -,~ FP~ 54<..0'( ..,...., A4-7.31 ) E.W lSi!\o -H MW N I 
,. r 

1 8 SW\ ~ S)('1IG.-+f> AS, E"·H ...... E) Sl A ~ S ) R J S'N I r+-' 
2 (EW)-,) FP--,. S4(..O? -+-~ 1)4(.:.:31 

) s/FFR J (MW~eA47) 5 W \. FO ~ sj A ± D ) 5 x 2 -H A ~ B)( 2 ~ B K 4 Go. ~ B 31 F - t -ri F 
) . ) 

r+--' 

Aooorl ---H' ACCO? 'if AO ) I ..,.... AS) \ -r) l>8\f MWN sw\.fO. F7 =9 SX2."M>A) BX2.+to.l3)K4'-.,.... B31)F-I.-+F' -""" 

S/A+'J) ......... 5 l MWN S/A-l) "'5'f~ (K7 ~fl\ = I) 
) ) 

SWi, FO. F7 =9 B~S~A) 

! FPRFi 9 5/± A -.., S f(F'PR)~ SjCfDLl- PH? 

'] (R'I\)~) FF) FP -H AOC'a1 'If lortj (O'S +to AOO~I\f Shol't) 
, 

(F?RR) 3 

SCOO? .....".. E (I.e. (Aet) - (D.t)-H e.) r 
r 9 SOC>'31 ~ FP 'f (RTil. + FEuF, F~). FPfU» FP++ cfl)- 8 re3' 

+ (E>Nv \) -+ FF) F'P ---. s()o-;31 'If 100nj ) 600"31 -t-'t Docal susi:o...·ln ~1.5 

J)sN ~ s/IA\-I'S s) cPU-RW . f Ff'R.b. 1-\TRAP ) susta.;n SIN I 

:DSN ~ SID _.) s, s)SWa. (tor' A..,., D) 

l 
~/Cf'\)-CC2 'if 6Wl ) s/'p~- cell cce f (g) I (1-Hi J FPR. 

-

r 
I 10 547 -... FPO) 1:1 -t F?I) E0207-- FPoe.(7) S+~71 ~ FPo~.91 

SW2. (flrst'clock) ~ A ++> ,l) ) j) -> 5 X' 1(" -H A ) E.;- I -H E' -+--' (Fpf$ el1t'\~\e.J 'f (Ri~ -\ f'£I)F ,F~)) l FF oM ,-P,L>- a l"e.~. 

S/A~ 5) SiR,;! 'f 5473\ = 0 s/cpu-R'tJ \f NmA? 

ASN (~fter fIrst c:.\o~K) ~ R\'i!.9 ----
A -t 5)( 1<" "'I-i' A) E + \ ~ G} sl A ~ s Ria ~ s/sw,) FFRR 

~ 

(ASN. swC?)~ s/ID\ ~ s) s/s\JJ2. (for A -ff.D) 

1 
(AS I\! +DS~)~ s')( I" +-f A ) E-\ ~ =-)5/"-+5 RT:c :9 

A -+ D 'If 5 W 2) S / RT::e:. ',1(54-'731 = 0). S"XADD RT2 ~FFRR 

(ASN . 'DSN) => S..,-A) S/A-IDI~s) ~~ll 'aT 5""2-

1 
J J A47~ RjA~7) S/A5'1 ) E +1 HE} sjA-\DI...,.s 7 

A47 :::9 DPP~ 5/A-Tt S) SSj;:3~p:.) sjswl \f K4-~ ~ 

nIY 



PHASY FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

PilI 

PHI 

r-

Sheet 

CL.OC/( r/,MIAltj: (18''- unless r/t'f 
61 i81-

serVIce cd/.; I~ whIch GaS"~ r.PCL.cN/a. ,.. 'l!jecis T:5"L c/(Jc./a zC Jo.,J 
(,nii/~J tilrl1-M (,.~jtJnJ) 
(hell vnt// IbAC7 01' ?H/(J) 

(retl./rn {;-"m I/~ 

S)781.. = ?R£/I2. 

+ PArL.. NI6'ACI, /11,,01110 

+ FA FL-. (.s/~I1t./I~) 

,f1f++A (S/flx/?/1 = f31?£/12) (nllm~r. - m.s . .v) 
MIS ~ c. - :p .:::: (rycN) even loco-li;,,) j) X C = ,PH E~'pEIf. ?/i'E3 (clenom. - m, s, t.,}) 

c:... (aeldr~ss -forced e VU1 it 531 INti /0 ecu-//er ~hase (s~t: ''p KEf"AI?AT!oN "») 

I...... ?31 1 if' 1~/1J ( regvest 
S/Mtr({ J I. !>. MI. of denom) 

S / 'pI! /;f F~'pil t! N 

(rIrAt=' tf NFtr'p7Id'JI) 

'&Pct!,¥ - ~o){ 
S/PH I (In bOI() 

NA .--.. 5 

/tis ~ PP 

FPO - 547 (-54") } 
FPoi31_ 54-871 

FPooo7 -+ S0007 

0)$ ~ 50831 

S ---.. A 

(for FHS) 

(f_or P t-\:3) 

(for PH7) 

.1)0 ~ ,cPC,,"N 

FPCO ~ --1+ M'IJ N 

S/L.R3/ } if lonJ 
S/~XIN? 

siN,) -t 5 

S/PJle. 

S/PH2. 

1V.r;~s 

NS -r.P 

FPo - 5+7-54-" 
FPo8'31 _ S 487\ 

FPaoo? _ S 0007 

0)5 ~ 508'3\ 

S ---.D 

PUc 3/ = (,t:~r,-.AI~.2. PIf£3. Alf1/VI-'t.) 

S/M/(te/I " ( /1 ) 

51 sxNA :: FArt.. . PIf£!3+-

0/1"/11 :: PIf£/31-.NlJtr 

r,Pc.t!J'N :. Flirt.. J:lJf'G 3 

sjPHI = FPCON. NPI-II 

(?3/ == 0) 

(/;';h;,6lted ;f Nr,,"F17~!I) 

} stait \he 1>0)( 

L Crre"ents s/PHI on ne)(t c,\oc.k) 

(rreset: ~'11 r'K£ 3) 

r~ ::: r. Sn' rPX5 _:I N?H8. Iv')JES 

S)(FP/U :: S)(4-,"o7XFP :: PHI.NFFI)!S 

Sy. FP/+ :: sx 4" 07 xFP :: 1"1-1/. NFPDlS 

(no eno..b\e hi) 
AxS ::FH\ 

BX :: PHI 

Ex =- PHI 

F)( :: PH I 

rl"Cd'1V :: r/iFL . .PH/. ))0 

S/MWN =- FpcOtJ. PHI,) R/Mwtl = PHI 

sl LJf3;j1 : (F/IFL. N(J',e. r'lll) 

S/AXRR :: ( " ) 

.s/ SX/<'/.1J = ,cArL. PHI 

sl t='Hs? = Pili. NBR 

sl PHa = ?H I 

Sx FP/+ :: ( 
(no eno.h\e. h'l) 
1))( S ... PH a.. 

(~) -~ FP 

(nomer. mo.nt\'iSIl.. -1T).~.\fJ.) 

(nvmer. elCf'onent) 

(\~uotlent\ Ie,).) 

(e)(Fonent reg.) 
..... --( it-~rrtE-i6n$ e:tr.) 

} (for nVlner. /. s. t..1.) 

___ of __ " __ FDS (3£) F!>L (IE) I MNEMON 1 c: F P: ::DIY 
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PHASY FUNCTION PERFORMED 

Pile PREsE.T FoR EKFcNEtJT ARITH : 

PH2. 

Sheet 

!\lAcoo7 -H AOOo? 'if AD =/ 

I ~A8 

\-Hl>8 }'f\ . 
I denorn. IS ne':3' 

S/A+1> - s 
S/A -b _ S '11 clerlorr, , is po,,". 

CAe t) - (De 1') -- s 
f '7 S-+·E 

h1)tner. deno\'n 

NI1- 5 

1115 -4 FP 

FP.,..,. A 00'31 ·tr 16n~ 
0\ +It A 0031 'If short 

I1B~1 ~ C ~j) ;f 1M;? 

S//I/,D ---, s 

s/I'''fI?-

S/FH+ 

NL>-S 

AlS ~ Fto 

FP - 5003\ 'f IOrl3 
0)5 -" SOC'3 1 'tf ~},ort 

S -H .too '3 I 

Clear ConJ/t';n Codes 
0/8_5 

5/Ph'~ 

i- I'--s-e-e-s-r-ct.r-ar.---=-e -c-'-ha-r-t:-;-I 
"rAFt- I'W~ -, ~ 

2 of '" 

SIGNALS INVOLVED 

[
SiAl ::: (PHe,AO). NAI) (s;m·t\a.r!y Ae -Ae) 
AxiL:: AxL' = (PHa. AO) 

o/A8 = PH2. NMUL 

SillS ::: f'H a. M'tJN 

S/SXAPD = SJSXAFD/I = f'Ha. fll\WN. N~IJL 

sjsxPttJ..n:: N (sjSXAF1». sjsxAfil1>ja 6- = P\-\2.. 

(preset: I;' 1"#/) 

S/.Dfi"~/I = FAFL.NtJ'2.Pf(': 

S/SXNA ::. FAFi... !''IIe. 

S/I""h'3 '" PNZ.N.s1e 

S/FH'3 :: PH2.. 

(rre$it 'In f'H2.) 

5/E n " Sn· PH '3 

(pruet /17 ~Na.) 

FJ=h '" I. 5 17 , Fp)(S 4- :: /r/PHB. N~ZS 

AXFP :: PH3.t-J02. 

AxiL = AXL = FH5 

2 xc... :. FAFL.II~z. ?H3 

[;/5)(N'1> = FAFL..PH3 

5/;:>11-1- " ?1I3.IIBR 

S/PH4 :: PH'3 

COMMENTS 

(uo- l;'wert r"Jume .... -el(roneni:; 

(K7 contro!)! 

(f"r (Ad) + CDd-) + I - s) 

(for (Aet) + N (nef) + 1 _ 5) 

1 ~=I 
(l'7umer; - /. s. w) 

~ ((Rvl) -FP,f !en!) 
II (IT)_F,P /·~s;'(Jl"t-insIJ.) 

~ (",mer. - 1.5 .... ) 

(denon7 - /'$, w.) 

("reset: /n ?113) ~ ((Ew'v /) ~ FP ;f /0179') 

,c?.., == I. Sn. F,Pxs - '" N?1I8.NbI.s IJ (EW)-+FPif's/;ort-in~i.J.) 
SXFP/4 " Sx FP/A = SOO-aIX FP :. PH4. ~O'E:.. NFPDIS 

lhO ena.ble \,',) 
llX/L =llXS/L = FH+ (denorn. - I.s,w.) 

R/c.c. :. (F/1Fi...?N~) 

o/sxS =: (F/lP',-. ;:>N~) 

321 
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PHAS~ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

/-,11+ 

Pt\+ 

or 

PHS' 

PH" 

Sheet 

EX ISilNq- c.cN!:lliIONS: 

A conta.lhs (R)) (RI/I)/O)s 

8 •. 0)5 

D 1\ (EW)) (De)in ])Q007 

E \I (Aet)-CDei) 
F " 0)5 

s/lAl-+ S 

SJPHG. 

l-JDSN::::> 

5/1:>--'>5 

sjswa (-for A -]) 'm PHS) 

~/PHS 

(SW2.-t-NASN) ~ N(S!PHG:.)=* 

A +t D (first do~ 0'0\1) 

{

D--+S ( 1\ ) 

A ....., s (a.1tcr first doc.\c) 
S )( \(.. -rP A 

E-\"\ ++ E 

((EWv I )/O's is be;"j c.locked. ;n :booal "This rhQ.se) 
(tenta...t{'1e \uot'e.nt e')(fonent) 

'" PH4-,~(",NJ)SN s/s)(.'l) 

s/SWc. = 
SJPH5" = 

S/swe/l = PH4, d"(.., N])SN 

PH4-.0G.,ND5N 

N ( 5 IF IH.) = N (PH s" • 0," , AS N , N S we) 
DXA = PH6".6wa __ (r-erecd:.e.r) set ir. F'H4-) (so.."e I'lumera.tor) 

(rreset in PH 4) 

6/Sx.A = AXSLtl/' J- = PHS, o-G., N (5/ PH") 
A'I<SL4- :: A)('SL4- ( 

Euc7 = PHS,l>l'J.N(S/PHG.) 

S/RTi! "PHS'S2:U'S~L'NASPP'NSXAllDl(denOtrl,=o mea...l'lS 

FPRR ... PHS, 0'(", RTc o\Jertlow -_ w'd\ 
FPRR functions o.t end of ?I-IS) <:..o..use tra.p) 

s/sw \ = PHS", ])1.1/, RTi!: 

s/-PliS _= PH5"~o(...t-l(s/pH,,),t--\RTe 
""-

(NSW2., ASN) ~ 

S/ID\~S 

S/A ~J) 

S/PHG. 

( \ . ~ .". l \' \ 1/ ncl \ \ \ t ) de.nomlrla..Lc:lr IS Simp e tlormll- \~ed -;: Co oel' or 0.. e.r 

ON tHE. FIRST C.LocK: 

1 A \ ~ S 'If en'"tr-y from PH+ 

ID\ ~S}" " "PH<::; 
A-ffD 

(NASN T NDSN):=? N(S/PH?)~ 

S/A ~ s (tor C\OC~5 Q.fhr first) 
S X 1(. ..M A 

E-\ ~ E 

__ 3 __ o f ~ 

{
S/SX'b " ND4l.. S/SXA\lb ~ 
5/5 x.. M!>" 1)4G.. S/S,/>A'J"l) -I _ ( ) 

/ I / t-- PH S,O(",A5N,NS'tl2. 
5 swa :: 5 Swe \ ' I 
S/FHt. a: .. 

} 
(rrese"t \0:3ic.) 

DxA :;0 PH~.5W2.. 

} I nUMera.tod ~ S 

"s'\mrle f)ormn\i :eA" denom. ++:D 

N(S/PH7)", l-l(pt-\G..OC"ASN,1lSN) (flume aior rl!%u;res norma.L'~c.1i~n) 
S/SXA "N FPRR., PI )('SL4/1 :r- = PH", t:J~, tJ(S/PH7) 
A)l.SL4- = A')(S1...4/1 t -

EDc.7 = N(PH~.])I\}),AXSL4-/1 

I MNEMON I C: FP Dt" 
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PHASY FUNCTION PERFORMED 

PHG. 

cont\l 

rW(. 

PH? 

[

5/RTi?: 'If 5 = 0. (on f\'rst c:. \od:.) 

{ 
ro.lse FPRR 

RT: ~ 
s/ PH9 ) etc., - (see 

~RT~:..') sus-ta.;n PH'-

(P\-SN,llSN)~ ( both f'\umera±cr a.n} 

S ~A 

6/A-!DI--5 

s/PH7 

(scoJinj rho.se) 

(A47 ::. \) ~ (c:o..n occur on)t 

C..-HA } A X 11t.--t-+A 
I ---H ASI 

E+I'"H£ 

susto.in PH? 

sJA-ID) ~ 5 

(A47 :: 0) 9 l)"PP::;. 

2"3 -++ F 'If short. 
5 S' -;-+ F 'f \01'15 

(00010111) 

(00110111) 

S/A -+ 5 

SJSWI 'If /nurner\ ~ I denom\ 
s/PHS 

SIGNALS INVOLVED 

S/RT~ = FI-\(..seU.Si!L,NAsPP.~S)(Al:lD 
FPRR = FH~,RTe,NFH~ 

FPRR funct'lolIS at end of FHS) 

s/f'VtG. .... PHG..O(.. N (s/PH7).NRT~ 

Jel'1o\nll"\ ~(' ore. sirnf' Ie norl'l'l"JI~..J) 

COMMENTS 

} 

(hume.rtitor = 0 ~iih 
~et\om\ncITer :j: 0 

:. ~LlO ., 0 ) 

AXS .:. FHG., 0(.. FISt-) .bstJ ll'1uN'le!rotor \ ~ Pi 

{
S/SX,A'PJ)/I':' ~WN, btV. (sjFH7) --1_ : PH'. O'C..ASN. ])sN 
s/sXAlltD/l:: NIJ\\II~,Dl'J, (S/F'H7)1 
5/PH7 '" 

'If orl'1;ncr.J numerator WQ..S =-

AX '" :: (PH7. DI\!. A4-7) 
S/ASI = ( .. ) 
Euc7 = ( " ) 
s/p~7 = 

{S/5XIiP~/} = f'J\\JJiJ.1:)'tV. (.S/PH7) 

S/SXAMS>/l :NII\WN. DI'J, (SjPH7) 

.. PH7. DN. A47 

DPP = PI-I7.l>IV.NA+7 (numer. <'+1) 
(S!F3 : S/F'; = S/Fr.. ,. S/F7 = DF'P) 

( .1 ) SJF2. ;: DR? Ne-a 

S/SXA 

s/sWI 

S/FH8 

:: FH7. N(S/PH7) 

= DPP. K4'- . 1)1'/ 

:::. PH7. N (S/PH7) 
(K4<. m&a.ns .,.. sum) 

(PH8. SW I) : (enter-e.J only 'if Inul1'Ier. \ ~ \ denc m. \) (~a.sts one. dock.) 
"'lit, 

A ~s 
5 X ~I(., -H fi 

52831 ~ 8485"1 

E +! ...,... E 

R./Sw I 

S/A-S 

SuSto.;n FH8 (wit\) SWI = 0) 

(pre~e1 in PH?) 

A)l..SR4;: AXSR4-!1 = FH8,])!V.S'tJ1 

5/648 = 5/846/1 = 528, (FHS, ~lV, SW I)) s;m',lar\y 84-9) So;O) 13S'1 

EUe? ;: A'X SfH-j I . NPH 5" 

R!SWI :::. NPI"i 9 
sjsXA '" PH8. lllV, sW I 

s/PHe :::. PH8.NFPRR 

(PHS. l-ISlf-Jl): (ltero.tions Fha.se..) (2'- c. \ oc.~s 'If short.; S8 c.\ocks 'If 10°3) 

Prl~ 

CONTRoL SIGrNA\..S: 

DIT (Ooll but f;na..\ 2 cloc.ks) 
DIT 1\ (0.,1\ bJt fl'na.l c\ock) 
FPRR (f'~a..\C\ock) 

ceNTROL FUNciIONS: 

F-l +'> F (c.aunT 'iterab'orrs) 
sustain PH8 

Sheet __ 4-__ 0£ _,, __ 

DlT 

DIT/! 

FFRR 

= (PHS,bN.NSWI),NFO 

:::. ( \I ).NFP'RR 

= PI-t S , !) 1 V. F Q , N F 7 

FDC7 :::. DIT!, 

sl FHa :: FH8. N FFRR 

(F)-I) 

(F)-C.') 

(F =--2.) 

I MNEMONIC: FP: D1¥ 
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FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

(PHS .NSWI) 

{ 
0\"1 fIrst c:.\oc.'k r~\.lc.e.s ~ I'J\WN s inc.e. K4-C- : SXAbl) .. o} 

4- I (' o..ft.er" " \I 1\ (I'I\WN = I<. + c.) ~:Ince Sx At>b: I 
RE~ISTE~ c:o~TROL.l en .. c.,: V ' 

51 A + D ~ s J (j.(4I..®SXA!)l)~f'/\'fH1Y sjs'l..Af'D reJuc.es 1:t. Dli. (K4b(£) S~AbI>(£) t<\WN ') (sre:c., mc:c'h,) 
S/A-D - 5 ',ft-J( 1\ ) S/5)(AMl>:: N(S/SX.APD).S/S'f..FiMD/2.- =Il IT 
54-83i -f"> A4730 

948 -++ A31 

B+~"51 +I> 8+830 

K+G..,...,S31 'IT lon~ 
1-<.4(. ~ B"11 'J short 

AXSLi 

51 A '31 

BXBLI 

S/63! 

S/B71 

'" 
:: 

:: 

:= 

'" 

DIT/I 

A~SL1-7 • 848 (for PI'I8.SWI c.a..se) 

'DIT II 
8XBL\-L. K4C...S'NO } l%uotlentl 'p·t = I 
BX BLI-U , K4-(... NSWO 

(IlIT.N5XADD; (F:: s.;-J \Qnj) 23 'lfshQrt --- I.e, \1'l\1:;0..\ se.itl'r1g) 

A ~s (rreset by rre'lliol>S c...lock) 
K+G. :. 0 ) S,)(A'])]).:: 0 

he.nc.e "Ine of'erj:\'on 

sjswo 'f 100S 

(o.~\1hrnetlc. u~lt not cJJ;1'1~- I,e: A~S wo..s f'rc:~,et) _I II 

amounts to: [AB X 2. ~ AS) anct slA - Ill\ - 51- I.e, 'j0 for ,u-o, 2. • 

5/.swo '" BX,I3LI-L. N02. (for K+G. ~ 811/631) 

ON THE NExT TO FINAL C.LOCK " 

(dorit 5/A f 'D ~ s) 
(F= -I) 

(see R£Gr,sTER cONTRoL- :bIT 'IS \O-N beeo..u.se Fe ::. \) 

FPRR, ~ (floo:tln~ !"olnt ~E'SLi\t ~ Cl~y) .r- (F=.-2) 
~ 

'" PH 8. 1)1". Fe. N F 7 ((Y1! .. ~\\u()I<") FPRR 

raIse FPRR ~ (denom ::0) 
(FINAL C.LOC.I~ f'H8.~SWI) 

(2.nJ c.loc.k of FH~) 
(.2",J c.lock "f PtH.) 

+ PH 6' .0'," . RT~ 

l (Jenol'T1 'f 0). (I'\ume r= 0) + FHt...RTi!.NFH5" 

srr CLOCK ~ box if I/O' serVIce cal/ ~4f CPU: P';DCLEIV/I :. /V,F,PRR i-' NIb'£N. NI",.zAl 

5/;:'#7 S/PH7 == ?/I~ ./I/'E,R- = tl/8,,-?;D"';C. :;;; AI( FAFL. I"I-Ib. NF,P;e,e) 

s/l1lFtp (f'(Jr next ;nstructJ,j/7) S/M,f'Q/I:: FIJ..FL. Pt'lc.. N8If'PN'(.. NIt. Fill 

SXB = FPRR.DIV.NSj)lS 

A'f.. 5 ~ FP R R . D1 V 

(9 ;: 0 'f NPHS) 

( \~u.o\ of-" A) 

S/A -+ S 

i)-A ~ S 
S/P H9 

'If +/+ or -1- 5/5 '1-. A :: FPRR. t--}f PR 
\:f -+/~ or "'/+ ----- -----s75-X-~A-=-FP-Rfr.-F-FR--------

CONTRoL s IGrN AlS I.lSEb IN f'H9 - 10: 

FPRD 

-rRAF 

fEOF 
FE'UF 

A or-A - S 

5003\ - FP 'If hot) 

0)5 _ F~ 'If <:; (shori: 
,F,P -"...,..8 

.s/8 ~s 
S/LR3/ 

s//fW ;f /o17j ~nd /lot tra~ 

O/C C/ ;f eX,?(JIU!I7t: t.JIJder.-[lot.J 

s/CCc. IT ex,Pol7eni: "'l7d~rflot..J or 

Sh~~t __ 5' __ of __ ,, __ 

51 PI-\Cf = FFR ~ 

FPRD = NO'2. (result doub\~ \en~-n.) 
TRAF = 5'I'J) (.J;'4i<-\c:. by.:z::el'"o) 

+ FEO' F (e)(f' overflow) 
+ FEUF.tJ(FE'uF.NF~).:FEUf.FiL (-e><F' lJnC'~<.rT'o~).(Fr::l) 

FEOF :: NE'O.~I.NRT: (exp.o'll!rt\olJ)) 

FE'uF ':: EO .t-l'E\.NRTe.N (13L.S".NO(,.. FS .NF2); (elll" un.Aerflow) 

(ir~se.t in PHS') b) or- 'i? by FPRR) 

FF'XSL = fr\'l. NFF'.DIS. Ff'RD. NRT:.N(FE UF. NFe) 

or re!Oult:: 0 or und ~rflow a.nJ Ft = 0) 
.BxFr' :: (F'.-9,FL.Ph'7) 

S/BXS = ( II ) 

S/L,!f3/ :; ( " ) 

S/ffw ~ S/R'N/F'F :: PHI. FPRJ). ~l'RA P 

s/cc/ '" S/CCI)FF :: FH". r-ELlf 

overT/ot.J 01"" ;f cliv/de 6(" zerCJ 

(result - \, s.w:) 

G/CC2 := S/C.C2/FP =. PH9. FEuF + fH '1, fEUF + PH"l. sWl 

I MNEMON 1 c: FP: ntv 
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PHASV FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS 

P/l7 

PH9 
cootiJ. 

P#8 

PHIO 

51 A -+ S 'If NFFR 

S/-A -t S 'If P PR 

'&--s 1 
5 ~)(W' .. / if /a"y and not trar J 
S 10 =? 1_ SWo (-for 7ESTS) 

A or -(1 ~ 5 

sjSXA :: pH9. NFf'R. 

s/sx MA = PH 9 . F FR 

S-/PhlB = ?#7. IVeJ'f' 

S/FHIO = rH'1 

} (sust .. ;';nj fro", F~8) 

(In· ... ert elC.p. whe-n resIJ1t n~: 

(result -I.s.w.) 

s4-7 - FPo 
[ NE r ~ F'P! (+ (.+ bia..s) 

l E0207 -- f=POE.O, 

S 4-6 7 I .... -F f 0 ~ 31 

;=:,,0 ~.B 

(freset 'In FH~) -- f note: K'71 'IS for eel hi'jh in short "-A" 

) l co-se -to o.SSU(e. rl"'0Fe.r tnJncatl~.o ~ 
1-'171 = q-oc03 = PH\C.WFFRD. KEl 

FP)(SU = FHIO.NFFl:llS.NRTe.N(FE I.lF.NF;;') 

(F'p.-rs '" NI':WS. tVbIs -- b/oclrS s ( =e) -- r:p) 

5/3 4 5 

5/ RW /1' /'lot: try CQse 

s/.oRtf 
5/P.tI10 

R/FH 10 (no more. box. o..ct;on) 

BXFP 

s/sxe = F/1;::t.. . .PHB 

5/RW ,;: S/R-W/ FP = PH \0" N TRAP 

S/Ol'f"<? :::. lJlf'?#/t> = F4FL ,/"#8 

S/'p#/CJ : BIT.PH/o :; PArt- I ,P1i8 

(hO set -term h",) 

I (resu\t "'.s.~) 

PH/O B- S 
(r--eSl.)\1: - m,s.w,) 

Sheet 

:5 -r-'" /rW 

TESiS (CC.3) CC+ CMt:rO/) TEsTs = F/irL. £N.aS' 

(hote.,' Si-"/O:: I cau~es s > a ,;.,d,ca.i/~n 70,.. JOGl6/e. /en.'j-a &era t!'st ) 71i/~ IS nee.Jej for 

(,qlJ])/sUB).(rN:::rj case only) whe I-e rest.J1t is +) ex/,. = -,+; CVlJ Sljnl I~Qnce I',., /'<;.1<.1. 01'>1-') 

__ " __ of _10 __ 
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