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SIGMA 7 INSTRUCTION PHASE SEQUENCE CHARTS

Instruction-Name

Load Immediate

Load Byte

Load Halfword

Load Word

Load Doubleword

Load Complement Halfword
Load Absolute Halfword
Load Complement Word

Load Absolute Word

Load Complement Doubleword
Load Absolute Doubleword
Load Selective

Load Multiple

Load Conditions & Floating
Control Immediate

Load, Conditions & Floating
Control

Exchange Word

Store Byte

Store Halfword

Store Word

Store Doubleword

Store Selective

Store Multiple

Store Conditions & Floating
Control

Analyze
Interpret

Add Immediate

Add Halfword

Add Word

Add Doubleword
Subtract Halfword
Subtract Word
Subtract Doubleword
Multiply Immediate
Multiply Halfword
Multiply Word
Divide Halfword
Divide Word

Add Word to Memory
Modify & Test Byte
Modify & Test Halfword
Modify & Test Word

Compare Immediate
Compare Byte
Compare Halfword
Compare Word
Compare Doubleword
Compare Selective

Compare with Limits in Register

Compare with Limits in Memory

OR Word
Exclusive OR Word
AND Word

shift
Shift Floating

Convert by Addition

Mnemonic  Code
LOAD/STORE

LI 22
LB 72
LH 52
W 32
1D 12
LCH 5A
LAH 5B
LCW 3A
LAW 3B
LCD 1A
LAD 1B
LS 4A
M 24
LCF1 02
LCF 70
W 46
STB 75
STH 55
STW 35
STD 15
STS 47
STM 2B
STCF 74
ANALYZE/INTERPRET
ANLZ 44
INT 6B
FIXED-POINT ARITHMETIC
AT 20
AH 50
AW 30
AD 10
SH 58
sW 38
SD 18
MI 23
MH 57
My 37
DH 56
W 36
AWM 66
MTB 73
MTH 53
MIW 33
COMPARISON

Ccl 21
CB 71
CH 51
W 31
CcD 11
CS 45
CLR 39
CLM 19
LOGICAL

OR 49
EOR 48
AND 4B
SHIFT

S 25
SF 24
CONVERSION
cVA 29
cvs 28

Convert by Subtraction
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64
14

70
70
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17
26
28
26
32
30
21
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21

18
18
18
18
17
19
20
20

21
21
21

34
37

63
63

Mnemonic Code Instruction-Name

FLOATING-POINT ARTITHMETIC

FAS 3D Floating Add Short

FAL 1D Floating Add Long

FsS 3C Floating Subtract Short

FSL 1Cc Floating Subtract Long

FMS 3F Floating Multiply Short

FML 1F Floating Multiply Long

FDS 3E Floating Divide Short

FDL 1E Floating. Divide Long
DECIMAL

DL 7E Decimal Load

DST 7F Decimal Store

DA 79 Decimal Add

DS 78 Decimal Subtract

DM 7B Decimal Multiply

o] 7A Decimal Divide

DC 7D Decimal Compare

DSA 7C Decimal Shift Arithmetic
PACK 76 Pack Decimal Digits

UNEPK 77 Unpack Decimal Digits

BYTE STRING

MBS 61 Move Byte String

CBS 60 Compare Byte String

TBS 41 Translate Byte String

TTBS 40 Translate & Test Byte String
EBS 63 Edit Byte String

PUSH DOWN

PSW 09 Push Word

PLW 08 Pull Word

PSM 0B Push Multiple

PLM 0A Pull Multiple

MSPp 13 Modify Stack Pointer
EXECUTE/BRANCH

EXU 67 Execute

BCS 69 Branch on Conditions Set
BCR 68 Branch on Conditions Reset
BIR 65 Branch on Incrementing Register
BDR 64 Branch on Decrementing Register
BAL B6A Branch and Link

GaLL

CAL1 04 Call 1

CAL2 05 Call 2

CAL3 06 Call 3

CAL4 07 Call 4

CONTROL

1PSD OE Load Program Status Doubleword
XPSD OF Exchange Program Status Doubleword
LRP 2F Load Register Pointer

MMC 6F Move to Memory Control

WAIT 2E Wait

RD 6C Read Direct

WD 6D Write Direct

INPUT/QUTPUT

SI0 4C Start Input/Output

HIO 4F Halt Input/Output

TIO 4D Test Input/Output

TDV 4E Test Device

ATO 6E Acknowledge Input/Output Interrupt
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40
40
40
40
45
45
50
50

80
80
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80
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55
55
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57
60

65
65
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82
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84
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74
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76
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CRU. Raﬂ'ls'ters

oPcedEs  (av & oL Jewa“ns) s T?%\’Ster en:)-— bits

hrﬂer‘ & CGJ‘\")‘ System
PREPARATION PHASES
PCc.P PHASES

LT, LW, LY, LB, Lew, LeH,
LD, LCF, LeFT

LAW, LAH

LAD

LS

xwW, sTD

STW, STH, sTB, sTCF
sTs

AT, AW, AH, SW, S
Ab,s:b) Led, &p

CL, CW,Ch, cB -
cs

CLm, cLR

EeR, O, AND, AWM, MTW, MTH, MTB
WOLTIPLY (genera) info)

MW, ML

MM

DWibE (3enam] '\n'Fe.)
DW
DH

SHIFTS (qen era) in?o)
S
SF

FLOATING POINT (general info))
FAL,FAS FSL, FsS

FML, FMS

FDL, FDS

MBS, cBs
TBs, TTEs
EBS

oVA Vs
LM, sTM
PLW, Psw, PLM, PsM MsP
Mmc
INT, ANLZ
XPSD, LPSD
LRP) RD'WD
SIo, Tio, TDV, Hlg AIo

INTRAP SEQUENCE

DA, DS, DL, DST, DC, DM, DSA DD, PACK, UNPK
ERY, BAL

Bcs, BeR,
WALT,

BDR BIR
CALY CALE.) CAL3, cAL4

-T-

Mlsc:
Dewn—a\}sn Vo2 WD ! ses Plo, PHI
Doﬂn-a.“sn BYTE : se= P 18, PHI

TESTA : see p\¢, following PHs
TESTA/I: see pi8, following Pu4



SIGMA

7 CPU REGISTERS

PCP LIGHTS |
"PROPAGATE" RO/WD
I'/ . (DATA) /D10/
A
X161
X 2
X1
%18 PR X16 DG:S#AL
RR_,FAST MEMORY IN X2 A RO/WD —-{ »——— DU/
X1 FUNCTION A D g8 X2 LINES o /DIO/
N %2 ADDRESS;
/DIO/ LS o a e o =10 M
i SLOW
DECIMAL I/ o3 A+CS A o cs DI-7,)] o-7, E | MEMORY
] J
/DU e - = — D M/
DC PCP KEYS L _
OATA A@D Ao oo o3 —-J .
11 |
A®CS A o0 cs -4 MFAST
EMORY
C : Iz; D D@cs o b cs SoBuS _ouT RW
%I PCP
SLOW MEMORY o ALIG)?\II: Aup A Do LicTs | |
/MB/“—I>_' - - AND A D Is
0-3| 0-3I i , _7 Q PCP KEYS
A Ao (ADDRESS)” P
C -p o D Is 15-31 0213'
SET & .
SIGN A A o
EXTENSIO|
C EXTENSIOM C D UPWARD o b IS LMIMAP
ALIGNED
-4 G \
|3
0-3 M s : Aooﬂsss}LBl
LB )
"GENERATE" INTERRUPT. '\
/INT/ %
LB FAST
GENERAL REGISTER ADDRESS MEMORY, | B
ADDRESS
INDEX_REGISTER ADDRESS

*Also Sign Extension

R REGISTER PAGE ADDRESS

)

3-27




SIGMA 7 OPCODE CHART

Al TTBS CBS AD AW AH LCF
Cl TBS MBS cD W CH CB
LCF! LI LD LW LH LB
M1 EBS MSP MTW MTH MTB
CAL1 SF ANLZ BDR STCF
CAL2 S CS BIR STD STW STH STB
CAL3 XW AWM Dw DH PACK
CALL STS EXU Mw MH UNPK
PLW CVs EOR BCR SD SW SH DS
PSW CVA OR BCS CLM CLR DA
PLM LM LS BAL LCD LCW LCH DD
PSM STM AND INT LAD LAw LAH DM
Sio RD FSL FSS DSA
TiO WD FAL FAS DC
LPSD WAIT DV AlO FDL FDS DL
XPSD LRP HIO MMC FML FMS DST
ouo ou2 ouk oue ou1 ou3 ou5 ou7
REGISTER END-BITS,ETC
SHI\FT LEFT | Logie: FAMDSF, N (FAFLD, PHIl. P24 + FAFLD PHIZ)
A3l AXSL) X A3 EN/a)[w‘ucre AsIEN/2 = Bo,FAMDSFfj+ SO0. ALCYC +K44 FAFLD Pma]
B3I: BxBLl x BIEN/I [where BIIEW/| = Besi + 50.FAsHFx.c22,023 + Bo.NFAMDSF]
+ DxNC . FADIV, PHIl  + K44.FAFLD, PHIl
SHIFT LEFT 4 Logic
ABB-3] ! AXSL4 x A28-31EN/| )[w\ere AZ8-31EN = 30-3. (FASH,C23 + FAFLM.PUI3) +A0-3, th‘/c‘l
B28-3|  BXBL&A/l x S0-3 | [uhere BXBL4/I = BxBL‘\-.FASHFx.ca?_.CaS]
SHIFT RIGHT 2 Logic !

A4T: ARPRR2F (A47+34c
\

[where AOEN/ = (RO+pTI{FASHRR , C2I + FAMUL)-+ B30(FASHFK.C22.C23)4 A30. ARCYC

Asg:  n (AT@®D4d)
AD ¢ Y. PRT0 + AXPRR2, ADEN/),
Al 1w L PRT! + AXPRRE. AIEN/
[where. MEN/I = (Ro®DMY
B47 : cleared by M7 FAFLY

B48,49 : RN.MIT FAFLM«-(sfghr»a))

Bo:  BxBR2, FAMDSF. PR30,N(FAMDSFM.NHIT) + BXBR2, NFAMDSF. Blo

Bl : nooow o praL N T "o B3y
B2 w . »  (PRe2 @G33) + .Bo
B3: mo v (eleBaeessz)  + v« gy
B4 v (MIT FarLM ), B0 + o N(WTFAFLH) B2
BS: -~ (- )N + v N( ).e3
88,91 n.(shilFAFLM ). RNe-(snped) 4+ o N (shotk FAFLM). BT

Bc3l: SFTR2.B30 ) de. ("f‘or |°n3 yhon— C)'c\ic' oéé-num\wm)l'ﬂi:a\ pem“t s‘&s)

SHIFT RigHT 4 Logic (flodting-pol only) :

SHIFT

ALcYe
ARcYc

47,48 49  ore cleared by AXsRe
PSo i AXSR4-, (FMOF. A4731Z)
Bo,1,2: (FAFLD.PWI0), 528,29 30

)+ o3

INSTRUCTION CoNTRRL BITS: C21= ARTHMETIC C22 = Cferie, €23 LoNg

= FASHFX.C22.Nc23 <+ NFAMDSF
= ALcyc NANLZ

YHp3Y, »

oLo
oL1
oL2
oL3

oLL
OL5
oL6
oL7

oLs
oL9
OLA
oLB

oLc
OLD
OLE
OLF



ADDER MODULE (Y2):

D A ¢ a
fo toe 10 § E
— 1
| AD x X 5 i
| i & E 8 &
AD.cs - &% WOLD C i
w |[THED
— . T T Add l c
-D-CS . Gx
o D [ Negake = S c*s
= 1o ® i CXRR 4
_, =) aB& x 0 0o | . — C R = i
i CXMB —— by
: AD.&
’—a all CS's must Le on
‘? Abcs Ngx > L—>K3t RR Mg
PRX | ) A-D.cs - PR
PR-X
o CARRY MODULE (¥2) AS USED FoR K4,K5 Ké :
Erb— o307 -
w7
SXPR @ PR4 PRS PRG PRT
SxA |ni Zx T 1
sxes u—h@ & &S &a a1
sxp _ﬁ = — E <
LLl & & & a f
SxB 5 K7
K B :?
NoTE: when SxK and SxPR are
high (sxaDD case)
S = N(PR.K).(PR-\-K),
which redvces fe
PR @K
v
K Re Ke KT
CARRY STRUCTURE: NKoo
K3l
NK4G PRSGT)
Koo Kis Y
<3 1<§ b L2 _ 1743
Kss
jef KOO e A 1
) E—— A ™ A ¥ AT
e I— r:b- A/ A
K46 K47 %51 ®sq ®e3 Ke7 K3 KT Kl K14 Ka3 Ka7
3 + t
& If T F ] ﬁ 1 l‘} |4 1 E L T 1t 1€ 1
P/
<« < & y
2
i T1H BITE B AL LEl LI LT

o



PHASE ]

Indexed . DW Add = (RRY»A left |
Not Indexed , PRERQ => Set RQ
Indirect. Not immedioste = RQC

Not Indexed. Operand re%uirccl‘)ROC

Provide Timing differential
between Address +o Mewory
awnd Mewwory Reguest,

RQC, Siwgle Clock Mode = MRQ:
Indivecet, L3 = 1 - 1B3|

Not Indivect . Two Operamésal—’wﬂ
Some Immediate Inetr = Set PHI
Al other InstrucTions=>Set PREZ
Disable ENDE

Select Timin

Si%v\a\ te Rate Meter
Trapping logict Illegal Opcode
J 3!a3e . Priv, Ingt
Nown Implewmanted

r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

PRE) P> R . QxP = PREI . NANLZ
Reset A enwd B registers Ax/1 = PREY Ex/1 = PRE|

[T&RL NINTRAPF => Resel B BX/t = PREl. NINTRAPFE
Dia-m —> LR (s /LR XD) = &xC GXC =ENDE
set Request Srowm ¢ =“~>$e.‘fARq S/AR®R = R&C (Previous Phase)
Indexed =5 Set IX S/Ix = INDx. PRE) NINDX= .NCIZ . NCI3. NCI4
Indexed. Byfe Al S(RR)»A vight 2|  AXRRRZ = OU7 . INDX ., PRE\ 4+, (NC3. NCH.NCS)
Indexed . HW Add= RRY®A right | AXRRRI! = GuUS ., INDX ., PRE!
Indexed . Word Add H(RR)1A AxRR = FAwW, INDK ., PRE|

AXRRL| = FADw, INDX. PREI
S/RQ = PRERQ . NILA,PRE(. NINDX
RQC = CO. PRE| . (c3+C4 +cC5)

RQC = PRE!. NINDX . PRESPRQ/\ . NANL&

+ PREI, NINDX . PREOPRQ/2 .NANLY

ATE =RQC . MAP | Teil4o , NKSC
+RQC.NMAP. TPIOO. NKSC
4+ MAP. NCRS, (TRZ40. NTRZ270)
+ NMAP, NCRG. (TRIBO. NTR 210)
+ CRE. (TRIOO. NTR |40)

MR&Q = RQC . KSC

LB3l /2 = LMXC . C3| . NAG

LB3I /2. = PREFADG, LMXC ,NCO

(s/Phi/1)= PREIM . PREI

S/PREZ= NPRELM. PRE].N(S/INTRAPF)

ENDE = I. NENDE

I1.PREI

T4RL = PREP

RATE/L = PRE|

RWDIS = PRE]|

(s/TRAR/1) =FAILL . (PREL, NANLZ)

+FAPRIV. (PREL. NANLZ) . NMASTER

+FANIMP. (PREL. NANLE)
S/TRACC| = FAILL.PREI,NANLZ . NTRAP

S/TRrRACCS =FAPRLY. PREI, NMASTER . NJANLZ . NTRAP

for LCFL AL LI, CBS, MBS, £BS

RAC = Use Address
Srom C

Fast cutoeff of
ENDE signel

S/TRB| = FANIMP . (PREI. NANLZ)
PREPARATION yof 4
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRE2 Not Indirect = D+A -5 SXADD = (PrREZ . NIA) . NSDIS
= S -»>P Pxs = (PRE2 . N1A)
T4RL] => Reset IX R/Ix = (PREZ , NIA)
= Reset A AX/L = (PREZ, NIA)
= Reset D Dx/t = (PrRE2, NIA)
Indexed . Not Lndirect = Set ARQ sS/ARAQ = (PrREZ. NIA) . IX
Indexed ., PRERG = Set RQ $/r& =(PRE2.NIA).IX, PRERGR
Indirect = Set DRQA S/DRQ = PREZ . I A +PRE2.NIA.0PRY]. N(PREDS.IX). NFABRANCH
= Go to PRES S/PRE3= PREZ2. IA. N(S/INTRAPF
Two Operands . Indexed DGote PRES| S/PRE3=PREZ, PREDO. IX. N(s/INTRAF)
Indivect. Not Tudexed . Opr Fey™> Set AQl  S/AG-= PRE2.TA. NIX. 6PRQ . NANLZ vie (S/AG/1)
Net Indivect. Opr Reg < MR® MRQ = (PREZ, NIA)., PREDG. NANLZ |+ PREZ.NIA.6FRQ.NANLE
Not Tadirect. Not fiss Ope.=> To PHI (s/pul/1) = NPREDCS, (PREZ « NIA)
AL NotTadirect, Nt Indexed . Two Bpr @ To PHI|  (S/PHI/V) = PREDG.NIX, (PRE2. NIA)
Rel | (s/Pui)= set EXu S/EXU = (S/PHI/\). NCLEAR
AG. PREDES = | — 33| LB31/2 = LMXC. A& . PREDS
enable T4RL clock T4R L = ©SREP
Twe e?emnés.Inéexel 3 s/LB3i/i s/L831/| = PREZ.NIA, PREDO. IX
PRE3[  Iwdireet = <D bDx¢/6 =1A. PRES
_— Reset IA R/:A = (PRE3 + CLEAR)
Indiveet . NAG-=> T» PREZ S/PREZ = PRES. NAG-. TA. N(S/INTRAPF)
Ae = To PRE4 S/PRE4=PRE3, AG . N(S/INTRAPF)
Set AG s/AG = PRE?3
NoT Indiveet = MRQ MR@ = PRES. NIA . NANLZ
Dala. = s.t DRQ </DRR = PRE3, NILA
Rel = Goto PHI (s/PHI/t) = PRE3. NIA
Enable T4RL Clock T4RL = PREP
PREP,

2of 4



PHASE ]

I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
FREJ‘ Set AG S/AG = PRE4
Mewory Re uest RQL = PRE4
Go to PRE2  (with IAresef] S/PRE2= PRE4. N(S/INTRAPF)
PRERQ = st RQ S/R® = PRE4. PRERQ
T4RL Set ARR s/ARQ = RQC
Seleet T4RL Cleck T4RL = PREP
Tuo operands. LMXC. net long flodling 1 »L831 LB3I/2 = LMXC . Ak, PreDO.N (JFAFL.NER)
“PREP. 3of4
: ¥
ENDE | ENDE . NHALT . N(SINTRAPE)=> S/FRE(
Indirveet Adé\ressivwk = s/IA
PRE! [CLEAR A, B, E
P—Q
Ihéex;nc‘. = Set IX
Imwedid‘e% Gro ;‘:'a F'L\a.ﬁg | —_—'ﬂ
PRERQ. Not Index ®Reguest next Instr,
Reguest Operand (if not indexed)
or indirect address 1§ IA.
Set ARQ
Net Immedietes Go +o PREZ
I
‘[ S IA L NIA
PRE2 IA NIA
:de%;:zs: Set DRQ IxX %?e(iuesf Operand
Inferi | NIX. OPRQ = S/AG | Add Index Rey.
Reset 1IX
Clear A D
PRERQ. IX =>
Reguest next Instr
Net IX eon év\o'f"
two coperands .
reguired B Gq +, PHU| \
&o Yo PRE3 and Indexed and two
Wit Loy cowtents of forerands reguived
Indivect Add location @o Ts PRER
DP*RES 1 A N I A
R:\:;se Reset IA Set DRQ
Interiocke, Set Al 30* AG
if 1A
NAG =% 6o To PRE2, NIM{Request 2nd Operand
AG=DGo T PRE4 | Go to PHI
E L 4
PRE4] set ARQ PH |
Set AG First Execution
N Re.q..ues‘f' Opevand Phase
PRERQ = Reguest nexT Instw
L. PREPARATION
&o Yo PRE2.. NIA SEQUENCE 4 fa




PHASE ]

f

FUNCTION PERFORMED

ALT - ANY CONTROL swiTer , STHER
THAN CPU RESET, ACTWATEY
GO TG PP PLPD

INTERRUPT RERUEST « RUN« NOT
PAR\TY ERROR RALT « NET
ADDREST 164 HALT

= Reset WALT FF

CPU RESET = X'02000000' +>D

> x'25' > @

S/PCP3 = PCPR. NHALT.NCLEAR, KAS /A . KAS/2
+,PCP2. NHALT NCLEAR. CLEARMEM

R/RALT = (INT.NDCSTOF). PLPZ. KRUN/B

NDX /1 .RESET
S/Db = RESET/B

STGNALS INVOLVED COMMENTS
2l No contROL switcH ACTIVATED RHALT = .PCPZ . NKAS/B
= Reset HALT FF
D> DSPLAHY LIGHTS NSX = .PCPR2 . NRESET /B, NS&DILS
6L ‘

LN PLP3
NPLP3

Ne Op Lwetvruction» D

S/QR6 = JRESET /B (alio R {Q31 [Hypreal term
QX2 = | RESET
QX132 = RESET
3 O +» PSWlecluding ] PSWIXS = . RESET
=0 —> Pswe PowWekD = . RESET
=20 =P PX/\ = . CLEAR
= set HALT 5/HALT = RESET
PCP  PHASES | fe
PHASE L
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
lese NEXQ = .pcP3
INSERT PSwi oc PSWR B DS A | NSXD = .PCP3 kPegu/B
NAXS = .PCP3, KPSW/B
TeL| 6& T Pee4a s/ecPq = .PCP3 . (NPLP7. NENDE)
1 CRAGCLZ = LPCP
RIPCPT = ,
S/TBL = PCP3. (KPsW/B + NKIDLE/B)
PCcP 2.f¢




P ]
HASEl FUNCTION PERFORMED SIGNALS [INVOLVED COMMENTS
pcP4l CLEAK DATA B o 4> D NDX/1 = PCP4, KCLEARD /B
ENTER DATA = DATA SWITCHES »3D | NbxK = .PLP4 | KENTERD /B
DVISPLAY SELECT FHLDRESS + STORE | NPXK = +.,PCP4 | KDISPLAK/B
TeL SELECT ADDRETL +.PCP4 | KSTORK/B
4& = SELECT ADBRESS +> P
LOADS 20, & P NPX20 = .PCP4 | KFILL/B
RUN +STEP > D> S +»C NSXD = .PeP4  NKIDLE /B
N(s/cxS) =.PCPZ. NKIDLE /B
TINSERT Pswi = P->S5-3C+>D | NOX@ = ,peP4 ., KPSWA/B
N (S /CXS) = .PCPT, KPSW /B
NDXQ/6 = .PCP4 . KPSWA/B
SPsSwi =) NDXPSWA = .PCP4 , KPSW4/B
TNIERT PIWR = PSW »> D NDXPSWR = ,0Ce4 . KPSW2/B
TINCRENENT INST. AN D P+ +> P NPCTPL = .peP4, KINCRE /B
> et DRQ N(s/DRR) = «PLP4, KINCRE/ B
> St Request NWRQ = ,RCP . (S/DRAY
DISPLAY ok STORE > Sot WA NCS/BRGY = +. PP4 LKSTOR/B
> Sot Request FLPLP4 L KBISELA/B
R/PCP4 = |
Go Yo PLPS S/PcP5 = . PeP4 . (NPCLPT. NENDE)
PcP 2 e
PHASE ] '
l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
peest RUN + STER = ENDE NENRE = .PCPE ,NKIDLE/B
> P> P PCTP4 = .ENDE Tmplemental as:
> =D NDXC/6 = .ENDE PLT®I=1. NPLTP]. NENDE
S c+R NERXC. = ENDE I.PCTPIDIS
TeL > o & NEXC = .ENDE
> 6678 PREL S/PREA = ,ENDE. NHALT, N (S/INTRAPF)
STOGRE = D> S—> MB NSXD = PCPS . XSTOR/B
= Wrde Wacd NWWW =, PePs, KSTER/B
. > Tahbd Protect Faul PROTY = .FATILL . NPCPS
DISALAY S C»=> D NDXC/¢ = .PCPE . KMSPLA/RB
TINCREMENT INST SRR D C->) NDxe/6 = fCPS  KINCRE /R
> P> NQ@XxP = .PCP5.KINCRE/B
INSERT PSWil oR S NDXK = ,PCPS ., KeSW /B
DHTH SWITCHES > D
LOAD > St DRQ N(S/BRAN = .PCPE. KFILL /B
> Set Request NMRQ = PP, (S/DRAY
RUN R STEP = o 16 RP6-PCPT | s/PePe = PLPS . (NPCP7. NENDE)
R/PCPS =
ot
Rel,
PcP 4efc



PHASE !

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
fcPél TNSERT PSWL D B>S+>P NSXD = .PCPE . NPCPT . KPSW1 /13 . NDIS
3> s+ Powi NPXS = .PCPg NPLPN, KPSWA4 /B
PSWAXS = ,PcPg NPCPT.KPSW/B
TeL| INSERT PSWR > D+> PSwr PSWRXD = . PCPG . NPCPT, KPSW2/B
CLEAR MEMSRY 3 Set DRQA N(S/DRG) = ,PcPe., CLEARMEM
2 Set Qequo.s* NMRQ = .PCP. (S/BRBY
S Weake Wacd NWW = PLPG. CLEARMEM
> Pri P NPLTPL = .PCPG, CLEARMEM
3 Tohibit Cossower [ RO = NCLEARMEM . (Address O+hruld)
2 Tahbit Potect Tl | PRETY = . FATLD . NP PE
> Stay in PePE s/PePn ="(s/peeT), (NPLPT . NENDE)
vé://:r‘i:‘)’ = (PLPL.NCLEARMEM), NKFILL /B
= PCLP"T
» Pe & @A XP QCLEQARMEM
LOAD D> St BRA N(S/BR@) = .PCPE, NPCPT, KFILL/B
2 Set Request NMRG = .PCP. ¢3/7DRR)
2 Wnde Woed NtMW =  PCPE, KFILL/B
> P4l P NPCTP4 = .PePG . KFILL/B
2 Force LoaABoo'\'s"'Of onS |SNTI = . KFILL/B P28 -l—\dpicc\l tecn
2 Tahioib Protect Fail PROTD = ,FATILD .NPLCPE
3 cOTO AoP6-PePT Sor wiile  1G/PCPT) = . PRB. PCPE, NCLEARMEM
‘e 16
TEAR MEMBRYFILL > 6OTO fces.peeT| (S/PCeN) = [PCPG . NCLEARMEM), NKFILLIB
Resel AHcL ArcL = N(NAHCL)
Data NAHCL = N (AHCL .NPCPL)
fel.
PcP 5 ofc
L FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
";;ﬁ,” CLEAR MEMGRY = SAME 68 PG NPCP
LOAD D weake Ward NmW = .PCPC . KFILL/B
2 Pl ¢ KPCTPL = .PCPG . KFILL/B
Tew > Force Fill Bookshap on 'S [STT = KFILL/B.P28 Hypical teim
2 Tambit Polect Fail PROTD =.FAILD . NPePS
GO TG PQP4 (6/ecPi\ = .PCPT, NPCP3
(R7PcPe) = _PeP 4+ RESET
®secen =
INSERT PSW| or POWZ = bxC/e =,PCP7, KPSwW/B
A—>S—> C—>D (S/CLX8)=,PCP G, KPEW/R
SXA = _.PCP7. KPSW/R
e iaad RXP = ,PCP?. KPSW/B
\
1adq! p—
Set INTRAPF FF=>Go s PcP2. P (5/PCP2) = | PLP| . NCLEAR. NFCPS
| R/PLP =
Tet| s&L HALT EF S/HALT = .PcPl
PCP & of e



PHASE ‘

r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
LI LW LH LB Lew  LeH
(22) (32) (52) (12) (38)  (58)
o+ FAS26  (alsa covers Law)
o - — N FAS23
. . . . . Fas2l  ( » nLAW, LAN)
. . PRERQ (v “om o LCF AW AN, SWSHICM CH cB cLR, EoR, o8, AND)

ENDP LL = { ciz» Dooll | £1281 —» DI23| DXC/4 = vz, (Net.NOS NOT),PRE) (also covers AI)

- MRQ (access nest intr, £(P) MRQ = (ouz.(No4.NsE NeT)+(Not.ne3), oL2) NaNLE] PREL  (olsa covers AT LeFT)
NLI = s/Rg (v v T(Q) s/Rq  : T (PRERQ)

PHI NLI = QP PxQ = PRERQ.PHI

T4RL 1= (@ o-‘l'e&dt\/ corfaing iffe )

N> C-»D DXc/e = ou3, (Noanss), PHI (also covers AW, cu WTu)
LH > Cy+»D (down- aligned) pre/5 = ouS. (o« )PW (o~ " AR, CH, MTH)
LB cg»D (v - » ) oxcBP = 0UT.{ ).enl ¢~ u LeF,cB, MTS)
Lew=> NeD, |+ cs3) DXNC/l = (N61.63).(0%. 05, NOT).PHI ( " $D,LCD swW)
Lew #{ NCH +*D (Jown-a\fancé_) DXMC/B = (OUE . ( " )'PH‘) ( * ! SH)

|+ CS3l csxi/e = ( “ ) (G v
s/DRR s/orRa = (FAS23.PHI)
s/PHs BRPHS = ( w )
s/TioL s/moL = ( ©)

PHS D+Cs3l—> S ENDE SXADD = (FASEI.PHE):  ENDE = FAs2l PHs aver= £ (NDO.KO)

TloL 5 > RW RW = (o h) PROBEOVER = FAS24.PHS
s-»a | cen 4 coitr Axs = ( " ) TROVER = PROBEQVER.OVER, AM
s/‘rEsTAI ’ s/resTa = ( u )

= cca T overflow Sfcca = PROBEOVER. OVER ; Rcc = PROBESVER
kv = {TRAP T 67T everflow. A4 S/TRAP = TROVER ; S/TR30 = S/TR3I = TROVER. N (s/ TRA“+/.)}

LI(22), Lw (32), LH (52), LB (72), Law (3R), Lck (5a)

PHASE ]

1ot

F

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
LAW  LAH (Load Absdlite Values)
(38) (sB)
e———e—— FASIO
o——e——— FASEl (olso covers LI,LW, i LB LW, Lan)
e FAs2L ( = wLew)
——e - PRERQ Cn " LWL, LB, LCW, LeH,LeF, AW, AH, SW, SK ,CW, CH, CB, CLR  E&R, cR,AN))
ENDP S/RQ  (access nest instr. £Q) s/Rq : T(FRERQ)
PHI MB - C (P\":ra.rntfcn)
TARL c—+D f Law Dxefe = (Nel.s3).5LE.PHI (alss covers LAD)
Cy™D » LA (down -aligned) Dxc/S = SUS.(N6S.06.0T).PH! (v v MW
QP PXQ = PRERQ.PH|
s/TaL s/T4L = FASIO,PH)
PR | 8/Ngx T Dis negalive s/Nex = (FASI0.PHR),DO
T4L s/DRQ s/DRQ = ( u )
S/PHS s/PHs = ( " )
s/TioL s/TioL = ( " )
PHS ENDE ENDE = (FAs2!.PHS)
- -;): z fo l:: sxadd = (  » ) + NFAMDSF, Ngx < vid SxAdB/) (negale case)
S -+ RW RW =( v )
S > A 1 cen,a cortr, axs = ( ® h) {ncte : over i.s m.L;L?Ce“L
S/TESTA | sfTesTA = ( " ) by FAS10 sice L s
0+ cc2 ®jccz = PROBEOVER = FASE4,PHS unsvitable for neqation
LAW {4 | = ccz T oerflow 1Ew=_ail s/cca = FASIO.PHE.KO = (impossible iF LAK) vsing NGx)
TRAP T 47 ¥ overflow. am| S/ TRAP= TROVER §/TR30 = 5/TR3| = TROVER, N(s/TRAcca/1) -)(TRAVER-FASIO.PHETRM.KO)
LAW (3B), LAH (SB) |t




—

PHASE

F

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

) Load Deublewsrd. PREDE | FASIG  FULD

PHI MBvl »> C (prep)

T4RL C—»D Dxefa = (101.03).(N6w. NOS, NOT) PHI (a)so covers AD, AW, LW)
s/LR3\/2 s/ral/2 = (o01.(NE5,NOT).PHI) (@ “  AD,€D,Lcd)
s/Rq (access ned metr fay S/RQ = ( " ) ¢~ e )
s/bRQ (For access EW) s/oRg = PREDC.PHI (Nﬂuc{t set by rrcf.)
s/PH3 BRPH3 = (FuLp.phi)

s/ TaL s/TaL = w)
PH3 Dos (EwWvi) SXD = (FuLd.PH3)
TeL S —= RWv ! RW = ( " )
S - A (For wers Lest) AXS = ( n )
MB > C (see PHI)
C D pxefe = (v )
QP PXQ = PRED&, PHI
s/DRQ s/pRg = (FASiG.Pw3)
5/PHS BRPHS = (v )
S/TBL s/T8L = FULD.PH3
PHS ENDE ENDE « (FASIG . PHE)
TeL D-»5 (W) SxD . FULD.PHS
S -+ RW RW = (FAsic . PHS)
S - A AXS = ( " )
1a3F Aago ccs, 4 ceilr A3IX] = FULD.PHS.NAoO3lz
s/TESTA (néle: A cantains EWvI) S/TESTA = FASIe PHS
=
LD (&) bol
PHASE ‘
F FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
Load Conditions and Floating Cartre) :
LeF (70) LCF) (oa)
- FASIT = OUT.OLG + ovo. &L
. PRERQ = (81,63),(NO4+ NOS) NoL . NANLE

ewe [ s/rg f LeF (access nedt mslr F(Q)) s/rRg = T(PRERQ)
mrq fwerr (0w . f(R) MR = (N&1.Nes) OL2.NANLE,PREI (aleo covers LI1)

PRI MB +»C ; Cp-»D (Am-a)fgngl)'.F LCF DxeBP = ®UT.(NG4.N8S), Puy (ahan. f(P32,P23))

T4RL] (D cortains indr. F LcFI) (Drefe raised by previess ENDE) (aready down aligned)
s/NPRx  (Tor D2431 — 50007 n PHE) s/NPRx = FASIT, PH|
s/PRQ 6/DRQ = FASI7. PHl
a=p T LeF PXQ = PHI.PRERQ
s/TeL  (For boffered €% 4 cc's) s/TeL = FASITPH|

riz] ENDE ENDE = (Fasi7.PH2)

TsL D243} — K2336 — S0607 SXUAB = ( » ) (sp-ahgn byte)

S0 -+ cci sfccl = go. cexs

S1 - ce2 feirio et sfcca = sI ., cexs

$2 > CC3 (gtored n R20) s/ccs = s2. cexs CCXS = FASI7. PH2 R3O resels - cexs

S3 -~ cc4 sfcc4 = 83, cexs

§5 + F5 £ s/Fs = S5. FsZNxs

¢ - FB 'T”. ! 8/F2 = S6. FSZNXS | Fsznrs= FASIT.PHa.R3l |b resdls = Fsanxs
(stored in R31)

57 -+ FNF s/FNF : S7. FSENXS

LCF(70) ) LCFI(02)

-lo-

lof |




PHASE ]

[ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

LAD (1B) Lead Absolvte Double word FASIL FASIY  PREDS, FULAD
PHL MBvl 59 C (prep.)
TERL C D Dxefe = (N&.53), 08
S/NGX s/NGx = FULAD.PHI
S/DRQ (‘Fcr access EW) E/DRQ = (FREDO.PHI) (\'C%ucs‘t set Ey rrgr,)
PH2 -D—s SXADD = FASIL.PH2 + NGX,NFAMDSF
TeL S A AXS = FASle.PH2
NKOG — S0 —~» KooH (nermal action)
MB = C (see PHL)
s/LR3I/2 s/LR31/2 = (FuLAD.PH2)
s/T8L s/TaL = ( " )
PH3 Nco = D—s SXD = (FuLAD.PH3).Nco +EN= +(EW1) —» Ry
T8L Co = A—S SXA = ( u ). co - w3 = ) = Ryl
S > RWy ! RW = ( « )
g/ewz T Ago  (For l-e43im PHS) s/BNZ = NA0O3Iz.(s/BWz/1) « FASIL.N6LY. P H3 ) R/BWR =CLEAR
o~ A AX/1 = FASi9.PH3
NCO = C =D Dxc/t = (FuLAd.PH3).NCo
NC D DXNC = ( " ). co
o =
{NKOOH—» cs31  (stored end carey) csxifa = ( » ). CO.NKooH
LAD (1B) 1 oF2
PHASE 1
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3| (Cortinved )
Q-+ P PrQ = MRQ/| + PREDS.PH3 redundant @mP is For
MRQ /) access nexh instr MRQ[I = FULAD.PH3 } mechanizalion convenience
s/DRQ s/orRg - (FASI(.I, PH3)
S/PHS BRPHS = ( u )
s/TioL s/TioL = FASIq.PH3
PHS ENDE ENDE = (FASIL,PHS)
TIOL D+CS3 — S SXADD = FAsIq.PHS +EW = EW o+ R
S > RW RW - (Fasie PHE) } -EW = NEW +e.c.+> R
S+ A AXS = { " )
cc34coifnd | +»A31 T A20 in PH3 A3IX) = FASIL.BwWz (render Ao ¥ Lsw. £0)
| s/TesTA S/TESTA * FASIG.PHE
0 > cc2 Ricca.  : (PROBEGVER) = FASIA.PHS
| > cca T overlow sfcca = ( " ). evER }
TRAPT L7 1T overtlow, AM s/TRAP = (TRevER) !
s/TRse = ( ) N(s/TRAccs/)) oveRr = f(nAG. NDO. KO)
At
sJTR3L = (v ) N( - ) assured Ly;
where (v ) : PROBESVER AM,GVER oA
c»»3iFrco § inPH3
Ne =D F co
LAD 2.7




PHASE ]

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
LS (4A): EWARY) u RaN(R) —» R (reduces 55 EWaR 2R T Ris odd) | >0 » e3¢0 fcca FASL,FASIS
ENDP s/LR31/2. s/LR31/2 = PRE2,NTA,FULS
PHI MB —» C (prep.) v
TeRL C D Dxeft = FASL, PHI
RRv I —> A A%RR = FASIS.PH!
S/NPRX (for AnD —35) e/NFRX = FAS,. PHI
s/T4L S/T4L = FULS.PH)
PHa AAD —» S ‘L e SXPR = NPRx
T4L S8 | WalRa) o8 BxS 2 FASL.PHR
Vs -+ CS csxi = (FuLS. PH2)
0 ——D for N(RY\) -~ »D DX/ = { . )
s/Cxs sjcxs  x " )
s/PH4 BrRFHe = ( " )
PH4 A®@cs > S SXPR = (FuLs PH4 )
TeL S s> C N{Rv|) +» D (exs is on)
c++D DXc/e = ( u )
RR —+» A AXRR = ( w )
S/NPRX s/NeRx = ( w0
s/DRQ 1 for meek instr. s/PRQ = (FASL .PH4)
MRQ /1 | MRQ /I = ( 3
s/TavL s/T8L FULS. PR4
LS (4A) [of2
[prnse |
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHS ENDE ENDE = FASIS.PHS
TRL ArD — S (Ra N(ReIY) SxPR = NPRX
B — S (EW A (Rv1)) SxB = FULS, PHS
5 —» RW RW = (6t.ne2), (o4 NES, 8L ), PHS
S — A Axs = (FASIS.Pus)
s/TESTA s{Testa = ( v )
Ls 2sf2

-la—




7

HASE
r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
EX:L.a.ncic Word. : (R «> EWL)
KW (44) FAST = 6u4.oLL (alse covers £oR, oR, AND)

PHI MB ~—» ¢ (larepn.r;t;;n)

T4RL C-~D DXc/e = (FAsq,PHI)

RR + A AxRR = ( n b]
+ FUXW.P
MRQ 1'for orite MRQ UX Hl (odse covers AWM)
s/pRg ) s/DRQ = (Fasq.pHi)
S/TBL (hsfg :cnsiéu(nj DRq', meci’l..:arw,) S/TSL = ( " ) (neeflcc‘ ?ar EGR)GR)AND)

PHE A— S SxA = (FAs9.PH2)

TeL S —» MB (R +» EWL) MW s ( n ) (Fasq.PH2 implies
MRQ/! K MRQfI = ( " ) XW anl, since EOR 6R,
s/DRQ} for nest indlr s/Rg  + (= ) and AND glip PHEZ )
s/TsL s/T8L = { " ]

PH3 ENDE ENDE = (FAsq.PH3)

TaL D—S Sxb = FUXW.PH3

S —» RW (EW +~— R) R e (FASY.PH3)
s A A = "

- l Cc3,4 contr. *s ( )
s/TESTA | sfTESTA = ( " )

XW (4¢) lof)

PHASE ‘

I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

ENDP s/LR3|/2 s/LR31/2 = (PREI.NIA + PRE3.IA).FAFRR <«—oful.oLs

minus

l

ENDP RRv | = A AXRR = FASI+(PREZ.NTIA)

MRQ . MRy =(FusTs.( ) NANLE)
{or Nl’ltt

s/DRQ s/oRQ = ( u )

s/LB31/} s/ueafi = ( . )

PHI A-—>S } sxA = (Net.s3),0L5, Pl

Ryl —» MWl
T4RL S —+» MBvl nw = (Nel,&3).0LS. PHl
RR s A AXRR = (FUSTD.PHI)
MR . MR =
2 Lo wite N )
$/DRQ s/DRQ = O3.ULS5, PHI
s/ Pr4 BRPH4 = (FUSTD. PHI)
$/T4L (insig) s/T4L = FAS|4. PH| (far 8Ts)
PHA A— s } SXA = FLSTD.PH4
R — MW
T4L S -r» MB MW = FAS\4&, PH4
= (FUSTD.
MR& l '?cr nexC insCr nR) ¢ Pae)
s/DRQ | s/DRE = ( “ )
PHS ENDE ENDE = FAS\&,Pn5
TeL
NOT|ES  STD (15)  covered by FASI4 and Fusjrp
a.1sTo covers STS
STD (I5) [T

_53_




PHASE /-

note: in The sTH,sTs'a.nJ STCF cases|
Al63| — K1530 —» 50015

L FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
STW (35) | STH (ss)) sTB (15)) STCF (74) FASI® = &U7 (No4.oSNoL) + (o2.63).0uS + [(01.03) 0L5
PRE[2.NTA:
NSTCF => RR-mA AXRR = PRE2.NIA.FASIS, OLS (iefo 15 down - aligned f 5w s7e)
'cc)-;—- Da4 s/ba4 = ccf (FusTcF.PREa. NIA, NANL-!) ( )=8L4 QU7.PREZ NTIA. NANLE
ccz » db2s s/vas = cea ( . )
ce3 = dal sbal = ce3 ( . ) 04D covsed by
STcF =5 | Co4 D27 s/da7 = cc4 ( u ) 0 DX/t = PREZ,NTA
Fs - Dag s/p29 = Fs ( " )
F& »» D30 s/p30 = F2 ( “ )
(FNF D3l /D31 = FNF ( " )
s/NPRX  (for uPNor'J A){in}mi) S/NPRxX = (PRE2,NIA.FASIBNANLE) (insig T sTw)
MR (for wrITE) M'?Q = ( ’ )
s/>RQ ] sjpRe = ( " )
s will Be > TeL. because ef‘
- ; STW = { A—> s SXA = ((N&1.03), LS, PHI) { (SxPR i3 hish because oFNPRK
T4RL S -+ MW MW = ( " ) butD=ojalse Av(AnD) = A)

the K (carries) sisna)s =A[Dx2 ()-C.(A/D)h—* %

} SXUAH = (FUSTH.PH))

B Kpoy ) ’C&wsea by NPRX

STH = " ——— > S516 3}
S -+ MH MW = (e )
AfD243| > K2330 — 50007
"= w —S081Y
T8, SXUAB = (OU7. (N&4.05 NoL). PHI)
crer @ W = n asig23
W—— 5 s243)
S > MB mie o ( " )
STW (38), STH(Ss), STB(7s), STCF (74) |of2
PHASE l
r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI (Con'tl'n ved )
V> ceis (for Yawd " sigrlﬁ:m‘test") S/cS|S = FUSTH,PH(
MR/t For nes inctr WRQ/1 = (FASI8. PHI) +03.0L5 PHI
s/DPRQ S/DR] = ( " )
s/taL T st (fr “sigificance test) s/TBL = FUSTH.PH|
Prz ENDE » ENDE = FAS|8 .PH2
TeL 0 cca Rjcc2 = (FUSTH.PHZ)
s Lo
™ = |+ cc2 f sngmfance in ADOIS s/cc2 =( " Y AalL.NKgo + (Al = 1), (AoOIS # ol \'s)
NAlL NAOOIS =) (Ale = 0).(A001S £ all 0's)
STW, éfe. 2sfa

14~




PHASE l o
r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
STS(47): Ra(Rvl) v EWa N(RVI) — EwWL (reduces o R vEW s+ EWL § R s odd) FAS |6 ond FASI4 are high
ENDP s/Lr31/a S/LR31/2 = (PRELNIA + PRE3.IX) . FAFRR/I « ¢fus.oL7
minys
]
P RRvl -+ A AXRR = FASi4 (PRE2.NIA)
F l's #»CS csxi = FusTs.( o )
PH A®CS— S SxPR = (FUSTs.PHI)
N(Rv)+s A
T4RL S s A axs = ()
MB s C } Ew s D (prep.)
c D Drc /e =(FASG. PHI)
8/HPRX S/NPRx =( » )
s/cxRR S/CXRR = OU4 (Ne4.e5.67)
s/TioL s/TIoL = (s/exRR)
PH2} AAD — S } SXPR = NPRx
EW A N(Rvl) o8
TioL S B BXS = FASG.PH2
RR == C (cxRR is on)
s/tR31/2 s/Lr3i/z =(FusTs.Puz)
ensble T4-RL TaRL = (¢ )
PH3 RRv] - A (Rvl = A) AXRR =(FusTs.Pu3)
[T4RL] ¢ D (R ++D) bxefe = » )
8/NPRX SMMPRX:( » )
MR }‘For wrile MRa - ( ’ )
s/DRg §DRQ =(  » )
STS (47) [oT2
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH4 AAD — S (Ra(rw1)) SXPR = NPRX
TeL B —>S (EW A N(RV1Y) SXB = 0u4, (Ne4.65.07) PhH4e
S - MB MW = FAS\4, PH4
R B .
MR/ access nesl instr, MR/l = (FASC.PHe)
s/DRQ s/oR@ « (o )
PHS ENDE ENDE = FAS)4,PHS
TeL
ST 242

-{5-



PHASE ]

[ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

AT (20) AW(30) AH(50) SW(38) SH(s8)

FASIZ = (NO1.02),6L0+(0U3 +0u5). (NESNoL, NG
PRERQ = (BU3.NOY +(61.63).(N54,NOS) + (01, Ne2)

LOLB) NOL3.NANLE

b NAT (ru:zcss next instr ‘? (Q))
AL ( " P )]
[cizes Dooi, cesisomzz ] T AL

ENDP s/RQ
MR ¥

s/RQ : T (PRERQ)
MRQ = Su2.(Ne4.Nes NeT).MANLE. PRE)
Dxc/4 = sva.( " ). PREI

(a_\so covers LI)
( . )

0 cc2
{ = ccz '(F werﬁam

S/TRAP
s/TR30
s/TR3I|

trapto ¢7 F oveflow. AM

Rjcca = (PROBEGVER) = FASiz PHS

sfeca = ( u ). oVER
s/trRaP = (TRoVER)
s/TR3e = ( » ). (N(s/TRacca/t)

Y40 ETRREE GRS N ¢ . )

PHI AW = <D Dxc/e = Ous,(Net.Nos ). PHI (alse covers o Lw MTW)
T4RL SW = Ne++D, [+ c53l DXNC/1 = (Noi.e3). (04.N85.NeT) C o~ * 8D,LcD,Lew)
[cocie —+» Doois (down - align V= wp):
AH = {coois - Diesl f wesz Dre/5 = GUS (NO4.NOS). PRI (oles covers CH,LH MTH)
lcle3t — Doz f P32 (censes Dxeja T P22 or DxcriG f NP22)
MMcocte -+ Doois (down —alian inverted Yz wp):
Ncool§ - Die3) if wesz DXNC/3 = 8US. (o4.N85 e ). PHI (also covers Lew)
SH =5 . . .
NCie3l —»DiLa) f P32 (causes Dxne/2 F P32 or DxNcRI6 T NP32)
| =+» €53 csx1/8 = 6uS, (04.NeS .NaT), PHI (also covers Lcu)
RR +» A AXRR ={Fasiz.Pm)
QP T NIA PXQ = PRERQ.PHI
5/PHS BRPHS = (FASIZ.PHI)
s/oRQ (for ne<t wstr) E/DRQ =( Ll )
s/TioL s/TioL =( v )
AL (zo), AW(30) AH (50), SW(3%), Sk (Ss) |fa
PHASE L
l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHS ENDE ENDE = (FASIZ,PHS)
ToLl A+D+cs3) — S sxADD = ( " )
S +r RW RW . . )
S+ A Axs = ( "
1 €C3,4 conlrol )
S[TESTA | s/TesTa = ( " )
0 —+> ccl R/cel = ( n )
P> cel ' end carry sjeat = ( " ). Koo

OVER = T (AS. Do.NKo
+NAO.NDO, K0)

Cloclk -F,nm,;mj ENDE
TEsTA funlions:

o -+>rCC3
}wce3 f A0

O +» CC4
|+ cea f AQO

(TESTA was seb lash cock)

Rfcca = (TeEsSTA)
8/ces = ( " ).NTESTA/).NAO, NAGo3IZ
Rjcce = ( » )

(
sjcce ( » ).NTESTA/L. AQ

AT, efe.

-se_

242

TROVER = OVER.AM.PROBEOVER




[
PHASE r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
AD sD iep  CD (add, sobtrafet load complement | compare ) - doobleword..
0o)  U8)  (A) ()
e FAS 2
. 3
—— (alse covers LD, LAD)
22 (= “  cLM, cLR)
PREDS [ » LM LD, LAD)
ENDP
s/R3ija 1 Niep s/Lrzi/z = (5/PHI/1). (FASS + our, (Not.nes.Nac))
PRI MBy| - C (prep)
T4RL C =D ‘F onp Dxc/e = (N€Lo3).(Ne#.NeSNeT). Pyl +EWv| - D,Cs3|
NC =D |sscs3t T NAD DN/t =0 0 Y.(e4nosNeT) + Fasz) P —EWvl - D
RRv | — A e AXRR = FAS22.PHI +Rel - A
(A corfons 0 & Leb)
s/LR31/2 (Yor wrile) if Nep s/LR31/2 = OUL(NOS.NST).PHI
s/prq  (for access Ew) s/DRQ = (PREDO.PHI) (\'e%uest sl L}’ prep)
/R (itide ezt inchr, access £ s/RQ = oul {(N65.NST) +(Nes.NeL ). PHI
s/TioL i Nep s/TioL = (FAS3 +FuLed).PHI
PH2 | Timing : TioL ¥ Ned; TeL ¥ cb Rvl + Ewvi T AD
Tk A+D+cs3l—> 8 SXADD = (FASI, +FAS22).PHa Rvi - gwv fsDcp
L S 4+ RWvi '&\Ncp RW = (FAS3 + 0ui.(04.NOS.NET)). PHE - Ewvl T Lep
S+ A (for zero tesl) AXs = (FASIL + FASZ2), PHE.
NKOO > 500 »» KooK (stare end carry infe.) (normal action)
AD (m)) SD (la)) LeD(1a), €D an ofa
[oacr 1
PHASE F FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH2 | Carlinved
MB —= C (see PHI)
c+Dp T A DXc/e = FUAD.PH2
New»Dd  Fnap DxN¢ = (FAs2 + FuLeD), PHE
ENABLE TGRL  'f AD,SD TGRL = FAS3.PH2
s/T4L of Led sjTaL = FuLcD.PHa
Pi3 } Timing: T4L FLep, TeL Fen, TurL [ AD,SD.
T4L s/Bwz ‘T ago (For 1#A30in PHS) 5/BYz = NA0o3IZ, (5/BWEZ/)«T (FASIC + FAS aa).nom.ma; R[BWZ - CLEAR
A1 owa f Lo AX/\ = FASIS. PH3
Tﬂ‘ RR—#A ' NLD AXRR = FAS22.PH3
TLRL NKooh —> €531 (slored end carry) csxife = NKooH ., (s/Bwz/1)
] P PXQ = (PREDS PH3)
s/PRQ s/orRe = ( . )
s/PHE BRPHS = (FASI( + FAS22).PH3
s/TioL \f Nep s/TioL = (FAsiq+FAS3), PH3
PHS [ Timing:  TioL \F Ned, TeL T ep
TieL ENDE ENDE = (FAS)G + FAS22). PHE
S A+D+cs3l — S SXADD = (FAS|q +FAS2R ). PHS
TeL S-aRW T Neb RW = (FAS3 + FASIC) PRS
S A AXS = ((Fasit + FAsz2).PHS)
1+>A31 5 A0 in PH3 A3IXI = ( " ) (rendarAgo T Lswg0)
cc3 & corlr § S/TESTA s/Testa = ( )
(Ao®DO @Ko ) —> S8 +> KOOH SOOXRN = FAS22.PHS (sigrhf \f €D} means R<EW)
s/resta/ f o» S/TESTA/1 = (S/TESTA).(N&4. N6L.&T) Tl“*s NKOOH. (NAGO3I) +»CCB
1+ ccl ' end-carry i b, sp s/ccl = FAS3.PHE. %00 R/ec| = FASS.PHS " wooH.( » ) =rcce
| ~ cca § overflow £ sjcca = PRYBEGVER. OVER ; Rfcca = PROBEGVER «— (FAS3 ¢ FASIQ). PHS"
TRAP 45 47 1 overflow. AM} e S/TRAP, 8/TR30, 5/TR3) : f (TROVER) « PROBE [ovER. AM.OVER
ADI :+L. = of?_

-17-




PHASE ]

l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
-— - FAS 1}
- PRERQ -
€L (), ew (2 cu (5] 8 (1)
PRE[2.NIR '
RR —— A il NcB AXRR = (PRE2.NIA), Fasl.NFUCB
RR243) —» A2431 | 0's -+ A0023 AXRR/3 = ( " ).Fuce
1's +»cs  (for NA4aB) csxl = ( v ).FAsH
s/rRQ F Ner (access next inslr. ‘F(Q)) s/rQ : ¥ (PRERR)
O+»D (for ABCS =PRSS ++B in PRI) Dx/1 = PRE2.NIA (neee\eé for c1)
PHI MB »» ¢ T Net (prep)
TaRL cH C+D DrC/e = 6UB. (Ne4,NOS),PHI (alsa covers AW, LW | MTW)
Jcccm +»D00IS  (sign rw\) an-m\isn Yawp: Drc/5 = ous.(Nea.Nos).PHI| (also covers AH LA MTW)
oH = { €008 mDie3l T NP32 DXCRIG = NP32. (Dxe/s)
C3t ~Diear of Paz brxe/e = Pz o« )
(0 - Dooe3) S down- align byfe ©  DxceP = ou7. (N4, Nos).Pui | (dlso covers LeF, LB MTa)
cooo7 »da4al  f o o DXcR24 = NP32.8P33, (Dxcee)
cB{ CoBIS » s e DXCRIL/I = NP32, P33. ( n )
CloB3 + n " S DxeR8 = psa.Ne3z( v )
cza3l -~ n W Dxc/i = P32, P33.( o )
CI# Ci2 -+ Dooll, cia3| - D28l DAc/4 = FUCL.PH
A®CS — 5 SXPR = (Fasi.PHI) (cs cortans &\ 1's)
(NR > B)
s> 8 BXS =( " )
s/NPRX  (For AnD—r & 4+ A) s/NeRx = (0 )
s/T4L sjT4L = (v )
MRQ/1 F el MRQ/1 = Fucl.PH}
; QP PXQ = MRrQ/I + PRERQ.PHI
CI (a1), €W(3N, cH(s), <B(T) -
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
2 =
PH ArD— S l (R EW + A) SXPR = NPRX
T4l S—A AXS = (FAasi,PH2)
S/T4L S/TJH_ = ( w ‘)
PH3 0 > CC2 Rjccz = (FASI.PH3)
™ 1 cc2'f agpo (e TrRAEW#0) sfcea = ( " ). Naoco3ie
B— S ‘L SXB B ( " )
S+ A (=R A csm1) AXS = ( » )
| - cS3) csxife = ( )
s/oRQ s/bRa * ( " )
PH4-|  ENDE ENDE = (FAsu . PHe)
A SXADD = "
TeL +D+cs3 =5 (-8 = A) A ¢
S A AXs = ( M )
s /wooh T n(ro@poskoo) (re.EWIR) 8/MooH = §00 = NKooesoox)where soox =(AJ@DO)-FASH.NsooxN)
S/TESTA 5/TESTA = FAS\I.PAG
s/TESTA/N s/TesTA/) = (S/TESTA).(NO4.NOG.OT)
Cleelk “Foﬂow;"j ENDE ¢
0 > cc3 Rfcc3 = TESTA
| »»cc3 ¥ R>EW s/cc3 = TESTA/I.NKOOH MAGo3IZ
0 - Cc4 R/cc4 = TESTA
Vmeced  f EWSR s/cca = TESTA/I.KooH .NA0O3IE
Cl ) efe., a2 fa

-8~




PHASE 1

| FUNCTION PERFORMED

SIGNALS INVOLVED COMMENTS
CS48) Ra(Rut) : EWa(Rv1)  (red. Bo Ri€nR T Ris o) ; R<EW s cCca  ROJEW rccd; FASL,IS are high
ENDP s/LR3i/2 S/LR3| = PREZ.NIA, Fucs
PH| MB - C (me‘)
T4RL C D Dxc/t = FASG.PHI
RRy) — A AXRR = FASIS,PH!
S /NPRX S/NPRX = FASGL PHl
s/cxRR S/CARR = OU4. (No4.©5,87), PHY
s/TioL (For RR-mC) 8/ToL = (5/cxRR)
PH2 AAD — S 1 SxPR = NPRX
EW A (R¥l) 2B
Tiol S =8 | Bxs = FASGL PH2
RR - C (cxRR 15 on)
R D
C D Dxc/e = (Fucs.PHa)
S/NPRX S/NPRx = ( )
s/ T4L s/T4L = (v )
FH3 AND — 5 1 Ra (Rul) — A SxPR = NPRX
T4L S > A j AXS = (Fucs,.PH3)
s/cxs sjexs = (" )
EHe B— S sxB = ou4, (Ne4, 65, 07). PHe
TeL j
§—c >—[EN A(RVI)]-}"DDJCSQl {CXS = Oh)
NC D
J DXNC/) = Fucs,PH4-
| — C534
, MR = (F .
MRQ/I | for nedt ncle Q/t = (FASL .PH4)
s/DRQ,r s/oRQ = (v )
cs (45) | oFz
prase |
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHE ENDE ENDE = FAS)S.PAS
Tel A+D+CS3l — S SXADD = FuCS, PHS (nete: sdected confents
R=EW > A
S+ A | (masked) AXS = FASIS,PHS of R and W are trested
NKOO 3 500 7= KoOH (resilt neqabiie) (nertnal action) as positive. inteqer magne-
s/TESTA (For cc3 4 contr) S/TESTA = FASIS.PHS tudes)
s/ TESTA/) s/TESTA/1 = (S/TESTA).(Noe. NEL.87T)
Clogk following ENDE :

s/ccs T Nkoon Macoai=z
sfcc4 F

(R)EN)

KooH, » (R < EW)

s/ce3/1 = (TESTA/I. NAoO3IZ ). NKOOH
s/ccafy = ( . ). Koow

R/cc3 = TESTA
Rjcc4 = "

csS

-19-
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PHASE ]

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
CLM (19) Compare with imits in MEMORY FAs) FAS22, PREDE R> EWv!| Reewvl] R>EW | R<EW
CLR(3) » ** v REGISTER Fasi | Fas22, PRERQ R«\;Ev Rv\;ev * &
s/ ect cce | cc3 cet
eopl
¢ = S/LR31/2 §/LR31/2. : FUCLR PRE2.NTA (Ffor Rv 1)
L S/RQ (lnlt neft;n:tr access ‘F(Q)) S/RQ * -FU'RER-Q)
| $ | = MByl e (prepd
T4RL ®=> MB —»—>c
; NC»D, [+ CS3) DXNC/I = FAS|, PH|
!
¢ = RR —prA
4 = RRvl —A AXRR = FASBR2, PH|
T : = s/RQ (f:ﬁ: nexl inskr access T(a® s/RQ = OU"(”OS'Nf‘)'P“'
$ = 8/3Rq (For access EW) s/pRq = (PREDEPRL) (Yc%oes'\;'_ sel by prep)
! ¢ Qe PxQ = PRERQ.PH
Ph2 - A+D+CS3) — S SXADD = (FAs22, PH2) CLM D R - (EWv)) »A
L ' Sarh AXS = ( " ) } CLR 3 (Ryl1) - EW -»A
(AOBDO®KOO) + KOOH sooxN = (Fasl,Puz) (R< EWvl or Rvl<EW)
! ce3 4 conlr.
S/TESTA ’ s/Testa = ( )
§/TESTA/) s/TEsTA)I = (B/TESTA), FAS|
. =» MB +C (see PHi)
[ = NCc++D, (1wcs3l -insig) DxNec/! s Oul,oLY, PH2
= (NEW remains inD
S/T4L e/T4L = Fasl. PH2
cLM
cLR
cLM(19), CLR(3%) 2
[
PHASE F FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3 cLM
TeL CLR
O+ CC3 R/cc3 = TESTA L R > EWy)
{\ .3 NKooH . (A$0) S/ccd = TESTA/|.NA0O3) 2. NKOOH { b Rvl > EW
O+ CC4 R/cc4 = TESTA * R < EwWu)
{l-r-* ces T koon, (A2 0) s/cc4 = TESTA/I.NAGO3IE, KaoH { b Ryl < EW
RR -+ A AXRR *+ FAS22,PH3
|+ cs3) csxi/8 = FAS|.PH3
QP T cm PrQ = PREDO.PH3
s/DRQ s/DRQ = (Fps22.PH3)
s/PHE BRPHS = ( o )
PHS A+D+cs3| — 5 SXADD = (FAS22,PHS)
TeL S A Axs = ( " )
(A0® DO®KoO) +» KOOH SoORN = ( " )
s/TESTA s/TESTA = ( " )
s/ TESTA/N §/TESTA/I +  (®/TESTA),FAs)
0 —r> ce) R/ccl = (rps1.PHS) 3 R > EWvl
cec3 = ccl s/cel = ( '.. ). ce3 { ¢ Rvl > EW
0 —— CC2 R/cca = ( " ) 3 R < EWvi
ce4 — Cec2 s/cca = ( 3 )ces [ ¢ Rvl < EW
ENDE ENDE = FAS22,PHS
Clocfk -Fo\\ow\'ns ENDE
| > cca f NKooH ., (A #0) (same as PH3) b ¢ R > EW
|+ ccd T KaoH.( v ) ¢ & R<¢EW
CLM, CLR a2 fa
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PHASE ]

I FUNCTION PERFORMED SIGNALS [NVOLVED COMMENTS
EOR (48) EW®R =R ]’
oR  (49) EW vR # R FASY = ou# ((04.n05.N8L) +{e4.NES.07)
AND (4B) EW AR R J PRERQ = ((01.N62)(6L8 + 6LB) + BU4 6L INSL3, NANﬁLz-
eoP /RQ  (access nevt inst £(Q) s/rq : £ (PRERQ)
PH| MB —- C (Preroratén)
[TarL c-»D Dxcfe = (FAS ., PHI)
RR ——p— A AXRR = ( " )
s/NPRx T AND s/NPRx = 004, (o4.N65.0L)
s/Pu3 BRPH3 = FAS9,04.PHI
s/TaL s/TaL = (FAsq.PHi)
/DR s/pRq = ( o)
a»P PrQ = PRERQ,PH]
PH3 ENDE ENDE = FAS9,PH3
TeL E6R = PR—s (A®3) SXxPR = FUECR.PH3
A—s S SXA = (Fusr.PH3)
°R${D—*s} (rve) sxp = (o« )
AND = PR— 5 (AaD) sxPR = NPRX
S — RW RW = (FAS9.PH3)
S —» A } axs = ( 0 )
€c3 4 conbr,
§/TesTA 2 §/TESTA = ( * )
EOR(48) OR(49) AND(48) Feft
PHASE ]
L FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

AWM (4é)
MTW (33)

MTH (53)

MT8 (73)

T 3 FASS = OU3.&L3 ¥ 6uL,0LL
3 EASI3 = (0. 03).0L3
s ¢ FAs7 = (o1 .03, 003 + (¢2.43). 6.3
¢ 4+ 9 4 FAS 24 = (01.63).0L3 + {82.03).0L3 + CUL,6LL
PHI > o = C—»D DxCfe = (ouB, (No4NOS)+ FASS). PH|
[ T4RL = Cyh—+D DXC/s = eus. ( " ). PH1 (Aown—a\u‘jnegl (Sl’sn »DooIs))
= cg—D DXCBP : V7. ( ).PHY ( -« {0’s —>Dooz3)
. = RR-PA AXRR = FUAWM. PHI
L RE83] - A283) AXR = (FAST.PHI) R (down-aligned. and
Tt = R28 —p— 50027 csxl/a = ( u ).R28 Slan-ex‘tcne\g‘i,)w A,cs
¢ 3 MRQ MRQ = FUAWM.PHI
? 4 > Mra f reo . MRQ = (FAsg,PHI),NRZ
€°r wl'ltb
* 3 5/DRQ s/DRQ = (e )
¢ o 3 4 s/ToL s/TioL 2 FAS24,PHI
PH2| o { } t Avdrcs—s SXADD = (FAs24.PH2)
TioL ' ¢ ¢ o S+ A AXsS = ( » )
s {- = S +> MW MW : FASB,PHR
* = R/MAPDIS if INTRAPF R/MAPDIS = FUMTW.Pu2.TNTRAPF
AWM (6¢), MTW(33), MTH(S3), MTB (73) lof3
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PHASE ]

[ FUNCTION PERFORMED & S IGNALS INVOLVED COMMENTS
PH P conl'd
= é E E E (Puz corl'd) g (docs nok cover +R in WTB)
0»>cciy2,34 R/cc. = (PR2.NINTRAPF ), Fasa4 j
, 4 & > l=scel Troo sjeel = ( . ).FAs24, Koo 50| AD| DO KO
+4+IAWA MTW 2O |O | O |
T S = | +rcc2 T over sfeccz = ( " ).Fase.ovER<— L AWM =lo |1 1o
= |+=cce Tawpgsic sjecz = ( " ). FUMTH, (515 ©5%) MmTw ={ ) jo (1[0
= K23 —» MWN S/MWN = FUMTB, PHE,K23; R/MWN = CLEAR (stere ena\-mn—y $rom BYTE)
MRQ/t (For next inslr) 4 MRQ/) = (PHa, NINTRAPF).FASS
+ f {5/?!14- BRPH4 = FASS. PH2
O+ , Dx/} « (FASI3, PHR)
> s/NPRX} (For up-clign ) s/NPRx : (FASI3, PH2) J'(hr'd:e is inhibiled when
T wRQ T R#0 (for ur‘ite) MR} = ( . ) NRZE modifier =0 To Ferp\‘lt
¢ o > S/DRQ For rtn,d‘ nexC instr, | l test of data in Fr"te“‘te‘l
s T , = S/DRQfor wriTE fnPH'S} s/DR@ = FAs24,PHE L memory )
PH3 A163t —> So0IS, SiL3l SXUAH = (FUMTH.PH3) Cup- o){anu) sum > A
Ter ! = S—r A axs = ( " ) { for proper cc3,4 setling
S > MH MwH = ( n ) n overTiew Ca_sgs)
n243) —S (a.“.hy"ks) SXUAB = (FUMTB .PH3)
e 0+ A0007,5 => A0B3) Axs/3 = ( " ) {(r_\ear Ao for TESTA,»JH(;]»\)
¢ 8 > S > MB mwg = ( " ) in MTB sels cca ' § resilt o)
@ |emcel T K23 in PH2 sfcel = (PH3.NINTRAPF), FUMTE. MWN
g : MRQJ'} access nesl insl MRQ/' = ( ) ). Fas2s)
~ o~ s/PRQ s/pRa = ( " )
L w =
RIMAPDIS T INTRAPF R/MAPDIS = FAS!S.PH3, INTRAPF
|
AWM, MTW, MTH, MTB Zs3
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH4 CASE | i NINTRAPF = [ TESTA cavses:
TeL [ cc3 F (Resilt >6)
S/TESTA (cc3,4 coritr) S/TESTA = (FASZ4 PH4, NINTRAPF) fwces T (<o) ure
ENDE ENDE = " ) 1 tmceaif (0 <o)umta
TRVER = ( . ).AM cc2
TRAP G &7 T overflaw. am S/TRAP. = (TReVER) > AWM MTW. MTH onl
s/TR20 = (- ).MN(s/TRAccan) i ! "
GTALE T YINC )
CASE 2 INTRAPF =
ntie R JINTw/ = (FAS7. PH4.INTRAPF) (exil highest priority interrupt)
INT7 /Ty = | “ ) (arm " “ )
INT23 .K'FA=0 /INTa3) - ( » ).80031% ( trigaer count zers  n )
CEINT CEINT = ( . ) (syne. with iterropt clock)
B—s i vawm 5xB = FAST.PH4
5P | (access Pxs = (FAS7. Pr4 INTRAPFE )
MRQ instr: F(8)) MRQ = ( . Y
S/DRQ spRe = ( " )
®/INTRAPF J RIINTRAPF = ( " ‘)
(advance 15 PHS)
Pus| (Ertered on|7 'f INTRAPF was on)
TeL
ENDE ENDE = FAS24 PHS

AWM, MTW, MTH, MTB

_Ea-
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““EAMULNH": MW, MT

(PRERNIA) | RRv| —» A , Sfore RRvl sign’m RN J

PHI Pos. RRvl = A S-»B
Nes. RRv] = NA— S» B, |+ Be3t
MW =2 MB o> C
MI = cCl2#Dooil, Cl231-»DI23)
oA
PHE. | Do Smc T MI (signﬁu)s coolt)
Been, c »D
PHY | Pge. RRvl = D 8mC
Neq. RRvi 2 ND—S»c
BceN, c-»D¥(BcoN)
C J
PH10 NMITEx > |
MIT
16T clock) MITEX D J
PHII | AB+Cs+Bcl—» S B0S,BIS +» A,B
S +» AW T R even

PHIE [E—os-»ﬁwn

MULTIPLY - REGISTER ORGANIZATION !

YEAMULHY : MM

(PRER,N1A) LRR+>A, RRIG + RN (e, stere sign) 1

PhI Pos. RR=> A—o5p3B
Nea. RR = NA— S B, | -» Bc3)
MB+C
C+»D (down o.“y\ul.)
oA
PH2 | Dx2"“—as»C (sp-align, O's sl
BCeN C+D
PH9 Pos. RR > D oS-
Neq.®R & ND— s -»C
Beon, c-»Dd F(8coN)
i )
PH10 WIT NMITEX
(8% Clock) MITEX =
PHIL A)5‘+cs+ Bci— 5, Bas BiS +*A,B
(Bwill=0)

PHIS | A—>S - RWv|

'd lc : Fi set Ly‘ﬂie. r-)ack that FG"s a en:‘s r.emr‘emen't inD.
/t/ (*DcweM” means "D conlaing o one's complement”)
> EREL
FIXED PR32DG33
POINT (P ) !
D71@40 A Jﬂﬂ? °Y la|3l+|s] B
D71 +A0
TN
\ o 'gﬁ 33| ‘Bo.cssa+ PRez 433
‘ﬁcqﬁns- Fomt extcns‘wn —_—
1 1 1 L 1 {
r 4_;451 c’ e < Ia'l E
A
o 7 g
AR N\
R A B el
1hil thebky
i S G EHL0g

(snitial position

-23_

L7 1 1 |
f moltipher: ERRT B e
l—* vad —— —~ M
ong - B473| < 2 ¥ x4" %=l ¥2 Xl (o
shorls Bo']si) @ (5/ starts s);‘&;hﬂ jd u:?h"t
R affer |¢L 2 clocks) &ter st 2 R
~ clocks '\f fons -
(s/Be3t)




MULTIPLY NoTES (Fixed and Hlodling )t

MPP (mu)fn‘:\f f:r:rnrit\'nn> = 3
O > A”
CarD ,
o, ‘Fcl’ Scﬂerabon O‘Y‘ lFI’bC)U‘-tI
| = cs T (minerN)
BcoN 4 Flanil}wj Fo{nt on\?/
s PHq (C\Ock Frcc::\;na PH‘[)
s/cxs | resd ‘I‘thrrurm\e e J
BCaN (mu‘tt»\\er conl a\\) =
| > bxcM T B30-831.5c31 + B30.531.Beal (for c =)
| > preum § B30.8%).5c + B34 931 Beay (for cxz -» 1)
- - - = o, T e /{: = =\
| = DxNcgm it B3c- B3 B3| + Z20. B31- Be3i (Ter € —>3)
} » Bea  f B30.B3L (53! +B30.8e3 + Flic.BC3)

Jiue B3 _
T nit qualficd by seon (directly)
lor dewcn f coucm (Drch+ Dxelin) + SSUER DxNeH

Bxt +»B  (does nit nrr)7 “o B, which ehfts doring MIT only)
PR30 ——> BO ]f doring Mrrmir.) 0> B0, during 2 Beow's preceding (T,
PR3 ~—+> B
1 = B2 f (g33@Pr32)
Blg —r» B3 (Bis = Bl @BCI @ CS33)

| +» B+ & B2 (FiRmT) + B0 (FLmmim)
1= B85 « B3( «~ ) + 8n{ » )
| —» 88 T BL(shott FM) + RN (sheil FLM)
Vs B3 - B7(T 7 ) + RN( v )
RN —> B48,4
(o —~+> BA7)
ITERATIONS coUNTING (delec MITEX minus2) !
c-»Dd flaeon) = PS PIL PIT F!BW
¢ o 0o o0 (\h\t\o-\ CathtfcnsB
C0'3’ - DO—EI |
Co —+» D + Fced T ooxem !
Cazem —rﬂDﬂ_.,,}‘n‘ Flogting (ex1#D) | by
Car ——> D4
M —— ) | s/moe (&™)

| —» p31 f cowem
Coezt =+ D it DxcLim Voo

T - 30
Cir-n 7> Do 't 'nm‘\jm} (C Xz T’D) |
FMS ] (o™)
s,
= - \ i /FLc (5 hexes of FPRENR)
Co-3t 7> Do-ay R J
To —7> Dy b Rl:A ‘;F DXNCM t
— . ) _ Vo
C47-71 —*> Dy £ ‘ﬂuaimj (Tx\-» D) MW
< 4 | 5 4T
Tar  —rDae MrZ —> | | moLe (14™)

CoWet = MILRN + FLM (N ©RN)

- ) »
("¢ cowTaiNs oNES compLEMENT )

(note: when a s =amrle.mch \s
ruT WD, the ") owed is“ru’le}" N )
To Bel ene dlock later) FML —»{E:jj S/FLMC (ee

(13 hexes &f FPRENR)



MIT  (MULTIPLY ITERATIONS) 2

PRxz —> AB

By_z  (see Boon)

PRo-2q »* Aa.y
V= A T (DTIi@Ac ML + PR7I FLM
U Ao f (D71 +n0)MUL  + PR7T0 FLm

PRy1-1a

Gxg —> CS

-+ A

o Aa-m .
1 ase'T (veconer) T FLm

o+ As7T (Dae+aa7)

|+ cs33 T Bo.cssz + G33.PR32

GO'SI

Gaz-7 > C g, § PN

€ > f(zeon)

| > Bel W®
sustam Prio

- CS

1-32,

(see s:lmx:&_ sheel)

us;,,1 CExGRI

G

IT. Dewech

MIT MITEX

(A—s;

Fxed: B

(1t elock = 2xTIL, Sthers :TlL)

N ' .
n$1q - mech. conv, ~ wl“

Lg‘m e\x.sﬁlay ll'ﬂl’zti)

23 - E2,3 (merge_)

(For zero check

Sy e S ———
BcoN ¢ L..s‘h i MlT-Y_MULc + FlMc +M|TEX.MUL] + oer slowterms

u - ]

Toggle MPIg if miT. |

T
eI
_— 4e
—_ iz
—u
_ “ MITEX
P
MN 'Um'mﬂ <
FMS Timin
(moltiphier™ <
erlﬂ'lnull}/
5\‘\’\'\?,& -.
horma.\vuci)

MPI9 = PPcTI8

P15 Pl PI7 Pi8 i

|
[
|

\
1

1

Lew, oF Proc\uct)

(keep Cso S F FLTA\))( 0 -+ cs47)

Y 2 cocks Freceéai-\ﬂ MlT)

ML PIL)

MP1a. 14 (FLM ,ha: + gs}FLMc)

} me1p17 (ML wd + = sfMuLe

& f murz "'J- [ \ 1 FLM.Pis) I
16 i mun
) P .
12 F Fis shoil (MPI19 + PH .Pig) (MUHH- FLNC % gfMITEX
28 T FLm lang
FAMUL Pr2
—
FAMDSF/M PRI MIT (PHlo)
i—_—-" = Y
) [C)
P—t—————————— |
MuLe
(long) =
| MITEX
{ —
. BxBR2 , \
+ |
BcaN
L + t —
ToGGLE MPIT
: —
MPIq
— —
e resolt of QPP
=
PI7,Pi8: 00 Ol— 10 — 1l QR
MPP
FAMOSF/M Pq WIT (PHio)
N
i o 3 o2y
i e ——{
v FLMC
(don't shit B") (lang) RITEX
| BxeRE
t t t —
N
e t + T

_ TosGLE MPI9
[

PiL,17, 18

MPIq
—

— —l

800 00} —> 010 —» Ol —>160 —= }O{ ———>
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R/TIL of thie time
¢ to step TIL t;minj
aTter M1TEX




PHASE l]

FUNCTION PERFORMED

SIGNALS INVOLVED

CdMMENTS

PHALE PRECEDING PRE2,NIA @ sAR3l/2
(for RRv\ +»A ' PRE2.NIA)

= (PRELNIA + PRE3.Tx + PRE4). FAFRR /i & :(ov3,
+ (PREINIA + PRES, TA). FAFRR e =(0UZ, 0L 3)« =

NO4, 05.0(.) <= FAMULW
FAMULT

PRE|
T4RL

RRvl - A
RRO - RN {slore s'\gn%v PH1,2)

2.NTA: {

A%XRR = FAMDSF,PRE2.NIA
S/RN = RRO, RNXRRG <~ = PRE2,NTA, RNXRRo/)

multiplier - A .
+ = FAMULNY; R/RN < CLEAR

S/st .I{: FAMULT  (immd)

O+ A (clear A for iferalions)
Q- P (\—Jenr ll‘t:ratl‘ohs ctﬂ)
Rfccz (for magnitude test in PHIS)

s/T4L F FamuLy

S/cxs = FAMULL, PH|

A%/y = FAMDSF, P\

Px = FAMUL. PHI

Rfcc2 = FAMDSF, NFAMYLH, PH
S/T4L = FAMUL . 6U3. PH}

| +>Cs (ForNA++S in PHI T RN) €sX) = PREZ.NTA,FAMUL (neqalive multiplier case)
PRI (A s i Ais pos. SXA = (FAMUL.PHIDNRN Jmultiphier| + 8,8c3i,
FT4-RL. ADCS —> S § sxPR = ( “ ).RN | (aveids need for sign
< » o n Neaq, . .
|+ Bc3sl ' d s/Beal = ( M ), RN \tzratwon)
LS8 Bxs = FAMDSF, PH)
[ MB —+>cC T FamuLw (preparalion eodtrol) mu\t{\:\{m; >,
ciz —> Dool| £ rnu"tap\\c:mtl —+»D (with
FAMUL imm.) Dxc/4 = FAMULL, PH| Lo . R
] ci23sl -~ D123l ‘ T (e /e "3"\”"A'> ("""“A‘“te)
CoCle —> MWN (|hs;3) s/MWN = CocllL, FAMDSF, PRI (MBo — cacig)

(for D =S > ¢ —~»D in FH2)

MI (23), MW (37)

PHASE 1

“FAMULNH"

{ of 4+

l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH2| (TIMING! T4L T FAMULW ; TeL for FAMPLL)
T4L !'D—-» S } .3; FAMOLT (imm.) SxPR= FAMULL .PH2 (PR =D since A=cCsS x,o) ) 32 bt mu‘tl?\mani
or S-»C (exs was set by FAMULI.Pm) } (“-“""\’\'-J) > C D
TeLf | €D (o)l cases) Dxefe = (FamuL.PH2) (elready n ¢ F FAMULW)
| —»CS3 l {(Far mversion of c. csx) : ( " ).RN (=N is lur\a\os (mec\\.cnw,))
|ls/exs | T mulbiplier neq.) s/cxs = ( " ).RN (For D®Cs — S e ' PHY)
BX Ve B (o0 - Bocal) BxBR2 = ( " )
Bcon {(Jcscﬁkei seFauteiy) BcoN = BxBR2, FAMDSF/M j 5n't=.rro3a‘t¢ mu‘t{r‘;tr 2h*
qeneral : sel-up DxcM)ﬁchM)DxcL\M B3l ffs as fundion of B30, 831, 8c31)
s/PH9 BRPHY = (FAMUL,PHE)
PHY taverted mu‘t}r\\'cqn&—»cﬁ
TeL P®cs —» S (l.:,ND—»s)}hen malticlier SXPR = FAMDSF/M, PHY multiphcand. was negafed in
SrrC 3 F (exs was sél in pH2 T RN) PHI (sTherwise C remains unchm\gcl.)
c D F(Beon) (c\csFILcA seFa.reftc\?/) ('F("'U\t*'\";ﬁf 2"%)
«3encm\: c=D'F DxcM, e D Foxnem , @xC+D F DXCLIM, O D T el The Foreqaing,
t+»dewem \F (ccwem (foxem +DreLim) + Neewem . Dxnem )| ele. (cewch means "¢ corlains one's
r_.omr:)emen"ﬁ'l ( = FAMOL., RN))
Bx /4 +>»B (o - Booal) BxBR2 ’(FAMDSF/M) P9 } 'm')fzmgfib mu\t;\"l'e.r 2."-
BeoN (see PHR) BecoN  =( " ). BxBR2
0D (reladted s Beon )°3;°) D/ «( » )PHq
&/MIT  (MIT is atash FAMDSE/M. PHIG) | §/MIT -( =« ).PHY (is held on urt)) MITEX)
s/TiL Fnel single clocking sfTiL =( o ). PHA NKse. N (sfFime/ih. mie),
MI) nw 2.f 4

-26-




PHASE ]

2

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHe| = MIT (mu‘\t{!:ly ‘teralions) (16 el ks TRe First of which s 2xTIL lons)
TIL
NOTE Reg{lste_r oraan]eoibn‘ eng B\t cov?tro\) c.nA o-nwcr suciw Aaﬁ:\s are. Qescr'l \>e.<l seraro:tz\?l (uhAer'
M T—‘UNC’TtoMs"),OMy %c,mro.\ corlrel Fundlions are mestioned below.
(PR=R@DECSIX Vo +> A AXRPRRZ = (MIT) preduct geneedion
(G = AD* ACS+Dcs)x /2> CS Csx&gRl = (v )
Bx V4 —+» B (PR3031 — Booor) BxBR2 =( » )
BeaN (see FHR) Beon reduces s BxBR2 N (MULc + MITEX) | interrogalie moltiplier E
50203 —» £0203 (merqe) (psn enabled by FAMUL MIT) product 2%7° 20
(A—s (insiq)) SXA = FAMDSF,PHIO
MPIq @ h'\ih on al) even clacks bit the last S/MPH r=:) to MIT. N{MuLc+ M]TEX),NMPI‘] }5- bt ter clr (doesnt
PISI8 +MPIq > PISIS PCTPS = MPI§ e o\ur;nj lad two clocks)
ON THE 14T c.‘ocl(.’ (n:xt'to |ast even a&oc&() (etr =13)
s/MuLe s/MuLe = (MPlﬁ.(s/MuLc/)))) where (s fMule/1) = FAMULNN. Pi6.PIT
R/TIL e end oF TIL R/TIL red 1 ( " Y+ NMIT (TiLtiming lasts hru, PRIO)
s/mRa/m simreM = ( )
ONTHE 13™ clack : (MuLc) (neft T last clodk - last cornf(BeonY) | T (multiplier 2%
S/MITER S/MITEX = MULC (ke shll 213)
"RQ }30‘&1' nedt instrodion MRQ = MRq/M } Dlevel HRe/)
QP PX = PXQ = MULC
oN THE 1P clode @ (MITEX) (1azt dock)
(6 D) (BceN logic)
R/MIT  (repealer) S/MIT = (MLT.NMITEX.NCLEAR) S
stop sustaining PHIo BRPHI0 = ( g ) (sbre 2 F prod.
s/TioL TR s even S/TIol= FAMULNH MITEX.NR3I nedl phase )
MI, MW 354
PHASE ‘
I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHIE  (TimiNg: TGL ‘F Ris odd N TioL T |®is e.ven>
Tl A+cstksi— s SxADD =(FAMDSF/M. PHiT) (Rssimilated pred 24735
or S - A AXS =( " ) (K31 is :né—c_arry from
TioL S - RW T Ris even RW = FAMULNH, PHI, NR3Y =3 asévw:\laﬂ:\'on )\
(B+cs3zcs3m BC)— B BxB = FAMDSF/M PHII (assimide Erozl. 2>"%)
( " ) = E0003 (merge) (path provided. by FAMUL.PHII) (Prog. 2% 4 0)
| = €3] for magritude test csxl/8 = FaMUL . PHIL)
s/LR3lf2  (for S+ RwWel) s/LR3l/2:( )
$/PRQ g/orRp = ( )
s/PHIS BRPHIS = ( " )
s/T8L s/T8L = ( " )
PiIS} B —s SXB = FAMULNH.PMS Assimildled. Prc& 2% s
T8L S ——> RWv| RW = FAMDSF,PH|5 (LR3Y/2 1s on)
For (5=t-vptc test G4 bt F\—cc\uct):
cc3 4l a3 T Ero A3IX| = FAMULNH,PHIS.NEZ E#0 means prad.2” %0
cortr. | 8/TESTA S/TESTA = FAMDSF. NFASHER.PHIS
lrrcca f 29732 227 s/cc2 = FAMULNH.PHIS. (N8O .NACO3IZ + Bo.NKod) (CS31 =1, D =0)
ENDE ENDE = FAMDSF,PHIS
MI) MW 4o0f 4




PHASE ]

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRE[2.NTA: RR A (moltipher 4 A) AXRR = FAMDSF, PRE2,NTA mt\ ter consisls of
[ T4RL] RRIk -+» RN (s‘t&re mul’f\?\;ds@n) »/RN = RRIL. FAMULH, PRE2. NIA; R/RN-_- CLEAR RR)C3| (00\:. are |3hor‘eo\)
I+ cs (ForNa—s inPHIT RN) CSX1 = PRE2.NLA FAMUL (neq. multiplier case)
PHI A——>s WF pos. multipher sxA = (FaMUL PHI). NRN (mu‘rbf.l.er} > BIL3) Be3l,
[T4RL A®CS —» S, 1+ Be) o heq, o SXPR=s5/Bc3) = { . ). R (BooIS are wnsiq)
S —>B Bxs = FAMDSE, PH|
MB > C (Prg\‘earaiaén cortr.)
cocle > Dools (sign Pa,()) (cocit = RRo F wPaz 5 RRIG T Paz) Jownwar! \Tr\u;. half-
o015+ bik3] f wesa Uxc/S = 0u5.(Ne4 . 05.00), Pr) word mu\t«r\‘mnl —D
c1e3l - diksl F Pr2 Cill be v abianed in PH2)
(cocle +~ MW (nsiq) S/MWN = FAMDSF,PH)|
0> A (clear Tor up-o-\;rjnb and for ifterations Y A%/t = FAMDSF. PH| sét‘—uf Tor urwurl
G/c.xs (for D x EIG ~>C in PH&) s/cxs -(FAMULH R PH[) d\3nm<nt s mu\"f_«(’\\cuné.
| =+* NPRX SINPRX = ( " )
s/TaL s/TeL = ( v )
0 = P (elear teralions ctr) PX = FAMUL PH)
PH2 DL cs: -’-'KUH (CS=°-H \'s)ﬁso)D.IS c‘cwn a)l‘:lnch)
TBL Kx E —‘ Soois SKUAH/’ = FAMULH‘ PHz UF\DN’A &\ljhﬂi l‘\aH:-
0 —sledl won:\ mu\tnrl»can:l-r-hc-pb
Se—r (C)(S wasg set n PHI) [ D\6,3\)
C-D oxe/t =(FAMUL, PHR)
[1+cs b multipler was neﬁatve csxi =( ! ).RN set vpfor ND—50c
15/cxs g/exs = ( " ).RN in PH
MH (57) " FAMULH" lof 2
PHASE ]
I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHz]| Ccorlinued)
P - )
[BxVa 73 (0000 }'.ams:r.a mottiplier 2"
BN
Same as FAMULNAH
s/PHY
PHq All crtra'.tlors same as PH] rf FF\M ULQH. Suvmm J:ecs_as-»vc W RM) (C unr.ho.nf)ed W MRN)
TeL D F(BeonN) « (2" & mi t‘r\\'er)) Bx/a > B, BeoN (for a®* F muﬁ.\f\\d) 0 +D (r:lab.l
T BeoN legic), s/MIT, sfTiL.
Prlaf = MTIT Lmu\t{ﬁ\r Herdlions) (8 eflochs “TRe firsh of which is 2x Ti- lanj)
TiL
oFerntnons same as PHIO o FAmWuLNH cxr.e.FT, thak
|) There are 8 Jdocks mstea.fl of IS 30
2) The last ‘Terdbion 15 ‘For‘ mu\t;r:'\;:r E.,'E’m vnstead oF 27"
3) Term;no.l '(‘tera,t\'ans are {rf\ tfoice\. on The C:*‘ ;\M\; ;n§r=a.<l EE"WN: 4" (\.c. (S/MULC/\):- FAMULH.PW)
4—) —T\\c Frc«lu:‘t (23|-°> willl have ne sﬁjn‘m'r.a.ncc \"ga..:\w;na =]
5) TioL will nol be seb
PHIL A+CS+ K3 — S A | carr AXS = SXADD = (FAMDSF/M. PHII) reduct 2°7° 4 A
TeL B+CS32,C533BC| »> B } assimlation BxB = ( " ) | o-+B0019; (qarbage in B203))
alsa: |-mcs3i (nsiq.) | s/LR31/2, s/p[Ra, s/PRIS, s/TBL, (as in FAMULNK)
PHIS A— S SxA = FAMULR, PHIS
8L S -+ RWv 1 RW - (FAMDEF .PHIS)
s/TESTA (€3, 4 conlr) S/TESTA = ( ). NFASHFX
ENDE ENDE = ( )
MH 2sfa

...EB-



o

EADIVW': DW, Reven

“FADIVH: DM or DW.Rodd.

qb“'° +* Rl

-29~

(PRE2ZNIA) | RRYI-A | (PREZ.NIN[RR=> A (sbore sign in RN)
PH| A—>S+B, RR-’-’%\ (store signinkN) PHI AS B, 0+ A
ME»CC v u wrwN) MB ¢ (stere sign in MwN)
c+>D (down o.\'gneé).ﬁ DH
PH2 | A Sx2pA, Bo-}Aa;, Bx2-»8 PH2Z | B0 +» csoo3l (sign pad), Bx2 » B
D—S»c (down qlign c) ‘IFDH
c»D T o Vs e+ T or 4
NC+D, 5jcs3l T S or 7 NessD T+, or 7-) s/css\'.f‘z.) s/hai.fz
'

PHII | NDITEX = sxaﬁA,e'E.j PHU [NDITEX=> Sx2»A, .
@1T) |DITEX.NCe2 (32nd clock)y 5 > A | elc. (®17) | DITEXNCeE (32nd dock) D S —— A, e,
DITEX.ce2 (3rd clock Flgl>2™) —j DITEX.cc2 (3rd leck 'F 1g) > 2¥)

PHIZ E\JDE (verflaw) { PHIR IENDE (overTlow) [
PHI3 lﬁes‘tnrea] remainder — S 3 A ando RWW PHID ‘Res'torecl remoinder —> S 2 A |
PHI4 [B o5 -a o.,-»;% Pild [BoS = A, o:JJ;
sjesat T Ho or (7). (A#0) or (1).(A=0) s/es21 T /e or (7%).(a%0) or (72).(A=0)
PHIS [A—+ CS3) —» S 4> RWv ) (%Uo'ticnt) l PRIS IA-\-CSB!——»S#-»RW (gustienl) l
2" 2* 2°
-0
:;B : : ,l sjc o o o <—F—H£—Lnumeroiar' =-3a]7 (eunommmr=++J = -8
A,B P o 2 22 2°
D 1olo PHI - c ’m
Koo ¢s |1 0 }
s ’ 10 /oo\'/‘l |
'olo 0o o ojo o e 1| (s/swz since RN.(Az6))
E [ | n -2
V0 Cl
! i
1Hj1 1 o o sw3
'ty o o olo & 1 © DIVIDE EXAMPLE
oo | no-3 (4- bt words)
)0 °
1 -0
T -32/+4 = -% 14
T E {1t 0 o o I‘ I o ©
DITEX :0 o | I no~4
10 °
Ve
(sxima)— |1 1 o ofll 0 0 o
o 1 ‘ PHI3
0 |
(RA ®po)sw3 Jo o 0 o
0 ¢ 0 o1 o o 0o
rem > R PHI4
oo 6
i 6a 0|l o o o
PHIS
(RN.MuN. (A=0))
| o 1
/ oo 0 0 0| <& T&STA: >0, 40



PHASE ‘

|

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

5/LR3)/2 = (PREI NIA+PRE 3. Tx+PRES), FAFRR/)

where FAFRR/| = 5U3. N84 05, 06

Jor RRv | A In PRE2,NIA

AXRR = FAMDSF, PRE2.NTA

lsw. of numer, (2%-2°)

PHA4E PREcEDING (PRE2.NIA): s/LR3|/2
PR%a.NIA: RRvl —» A

T4RL

PHI | (A= S —B

4Ll Ve Bwza T a0z 2o (ForoF test)

R = A

{

RRO —++ RN (reset by CLEAR)
MB 4 C

| MBO - cocie -+ MwN " )
Rjccz (for o.F "Tes't)
0 P (e)ear ‘?cr vse o.sﬁerni’xéns r,tr.)
S/ TEN (S’ta\'t ;hterruym\\)‘r\/\)

BxS = FAMDSF. PH\) SXA = FADIN, Pr|
S/BWz = FADIV.PH| AGIBIE

AXRR = PHI. RNXRRo /2 * FADIVW
RNXRRQ = RR0.RNXRRO «— Pri. RNXRR0/2
(Ly Pr‘:r:a.rnt‘on con‘trol}

s/MWN = FAMDSF. PHI, coclt

R/ec2 = FAMBSFE, NFAMULH, PH\

Px = FADIV, PHI

S/LEN = FAMDSF NFAMUL.PHI

l.s.w, & fomer - B,

"B whs 2ero’ C(almest).
m.sW, o'f numer +»» A (a“'zaa).
§rarc Sllz_a)h o‘F humer,
c\e.nom, (23'—2").

store s(njn o denom.

PHE| [A —> Sx2 A AXSLI= 5XPR = FADIVW.PH2 (D=cCs = zers) scale numerdor To
TeL {BO = A3 $/A3| = AXSL). ARIEN/2 < BO.FAMDSF l align romer. 2°' over
BXx2 + B BxBL} = FADIV. PH2 denom 2° so Tirsl
{0 +» B3l (insiq) (ne sel term adive) ‘terakion yf:’As que. 2"
{Nc—a—»n; | w>csay f N(MWN @ RN) DxNe/t = (FApIV PHE), N (Mwn @ RN) denem —> D, with Fo\ar'r’f.)/
c D h ( " ) pxc/e = ( . Y ( " ) oy?oéf\;g'\i numer,
P+l 2P (rr‘:-couﬁt teralions cfv:) PeTri - ( " 3 (mec\'-. convenience in PH)
S/PH I (STafl ‘eradions) erequ < C v )
FADLY = OU3.0L6+0US.oLL| (DW or DH)
NOTES! FADIVW = FADIV.NOI NR3|{ (oW TRis cvcn) : Ferfarm DW
FADIVH - oW TR s odd oron) @ D
DW (3¢) (R must be even: T RIs cc\A) See DH) “FADIVW” [of 4
PHASE .
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI| "DIT" Divide Lerabions (22 clocks i re over‘ﬂow> = cloeks /F evertlow)
Tl
CoNTReL SIGNALS:
DIT  (divide Teralions) DIT = FAMDSE/D. PHII
prrEx  (lagt clock SFpiT) DITEX = FADIV,Pa( +ccz 32nd clock or “o.F deleded”
CoNTRoL FUNCTIONS:
Pl P (coonl. Her) £ PCTPI = (DIT.NDITEX) (=1 ‘m‘r'tia‘n\y)
) b T NDITER
suclain PHU ) BRPHIL = ( " D)
MRQ/1 (gRede) ] MRQ/1 = (DIT.DITEx) nelodes oF
R//IEM (stop fhtcrrurffn\;llﬁ)l) RﬂGN = ( N ) o
S/P!—Ha} when P=32 LF prrex BRPHI3 = (FADIV, PHIIL P2L) }ac1u45 OF.
s/TioL (e ne 0.F) s/TioL = ( " ). FADIVW
(advonce T PHIZ \F 0.F) J
REGISTER CoNTRoOL!
A+D+CsS3 — S SxADD = (DIT)
SXZ A } NPT axsuy = (v ) N(FADLY. P2C) residve x 2 A
B0 A3 residue S/A31 = AXSLI AZ|EN/2 < :FAMDSF/I.BO X B -
S —ssn TP=32 AxS = FADIV, PRI, P2g residoets A for remainder redt.
Bx2 B . BxBL] = DIT uilienl is The I's comple-
}%uctlent }% -+ r'
{+»B3 - §/B3| = DXNc, FADIV,PHII meit of )gu:lw\en o
! D V wN 00
Ti_::a‘} (in © 600 +denors | BXNE/D reduces T (FADIV, PHID, (MWH @ Koo) E‘i"f?;: :‘:‘;‘:&lﬁ;}t
c =D F N (MwWNeKoo) Dx</p v O N e ) ] residue dlocked i A
NMwW N, NKoo + MWN, Koo
(e+).(s) + (). (s+) {'s/sws = (FADIV. PHII). DO . AG03I2
SW3 ! Ton after final ‘terition, means zero|residve was it (for neq. nomert case): R/sw3 = ( " ). A3l + CLEAR,
W

~-30-

2of4




PHASE ‘
l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
Pul| (Contt'nu:i)
TeLl OVERFLoW Logic: (siqn bit
[ Pogt,bf%u,}) s/ccz= FADIV. PHIL, P2L29= P30, NP2, DIVYVER
In)+1d) >,a"} l (re. ‘:n:L: DIVOVER atter The létiterndinn (Enu) Ao&)?:&)
|'i| 5> 2 »] DNGVER = RN, NDO (= nemer)( - res) ue,)
I3l » 2" —» + NRN ,DO (+ numar),(+re5|c\ue)
volR = 2 — + DO.ACO3IZE . BWZ {residue = o)
j (néle: BWZ wmeans Boo29 =0 & s t(me'}?Do means + res'néue.)
‘scea = DITEX (peform BITEX Fhnclions and nhibit wdITEX funclions) @rd | clock)  (prTEX =cca)
alse:  s/DRQ s/pRQ = (FADIV.PHW. cc2) (enpE Follows)
§/TRAP s/tear = ( ).AM
s/mao}tmf‘tofﬂmﬁmq s/TR2o = ( 3 AM
/TR TR = ). AN
<4Avancet PHIE)

PHiz| (entered anly ‘T overPow détedCed in |PHID

TeL ENDE ENDE = FADIY. PHIZ.

PHIZ (?emaina‘er resterddion p\’\ase) NoTE ; (RN®DO) means numerdlor and Hesidwe have hke signs

Tio N (RN @Do), NAGOBIZ =» A+D +C531 5 | SXADD = FADIV,PHI3, N(RN® D), NACOR! = (unlike signs). (residue .0)
N( 3. Aoo3lz = (0 ——3) (+er- romeraler cases) (res;e\ug =0)

( v ).NSW3 = A—>S SxA=  FADIV.PHI3. (RN@DO). NSw3 (Iike sians),(}resiéue];elémm))
( » ). sw3z = (0—>9) (nesaj'ﬁlt nomerdlor case where residve hit S I I B \)
s A (For e&uot;tnt adjvitmert inPHI4)|  AXS = FADIV.PHi3 (e remander regoires ncreasing ‘ﬁ,‘m\ in neq, numer: case]
S —as RW RW = FADIVW. PHI3 Femainder > R
W So4
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

Phi4d (a.A:)us‘t %u_c—.tnént Sét-ur' H’vq.se.) (ho‘t& N i‘F Tﬁc $u5t|e'ht \‘s ne ail‘kf‘e) \'t is a. \;3 c:mF‘eMe‘;t)

TCL} B —>S A AXS = SxB =(FADILV,PHI4) \:n'nj un-ac}juste\ quo -+ A,
0 —+>D PEVAR C . ) (cear For A+cszl—s)
| #»cs3) F (L) s/cs3) =(csxife) = (FABVPHIDNRN, MWN | (+1 for 2's complement)

er (‘/+),(rcm¢o) sfes3) =+ ) = ¢ ) RN.NMWNNRoe3IZ (0 )
(o (7/+ case.)'ﬂ:rem =0 a-lis owedToThe %uét:lert;m{s is“ra'k) kf Jf\%\wa\éx‘ng ( »
or (/=) (rem=0) s/cs3) = csxifa - FADIV.PHI% RNMWN. 00312 | (+] owed T +que. because remad)
S/PRR S/DRQ = FAMDSF, PHI4 (ENDE Foliows)
s/LR3| /2. S/LR3I/2. = FADIVW.PHI4 for quélient s RW.)
s/TloL s/TioL = FAMDSF.PHI4- (s = RWy| follows)
PHIS] ENDE ENDE = FAMDSF, PHIS
TeLl A+ce3l— S (u\jusieJ qaua‘t\'en‘t) SXADD = FADBIY,PHIS
S =+ Rwvl ( )) Rw = FAMDSF.PHIS (LR /2 was €l in PHI4)
Forcez s [s—> A (G ) AXs = FADIV.PWIS
contrel {S/‘TESTA S/TESTA = FAMDSF, NFASHFX . PHIS
DwW 4 ot 4
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PHASE ]

[' FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRE2 .NTA R A (@ 7°) 4> A (wmer)| AXRR = FAMDSF.PREZ.NIA
RRO —» RN (slore numer, s1qn) | S/RN . RRO,RNXRRO « PRE2 NIA.RNXRRO}/| « FADIVH;  (RIRN = QLerR)
PHI A—sS } SXA = FADLV, PH| @) san (nomer)
[T4RL S+ B numer, BXS .= FAMDSF. PHt- :
1 =>BWZ T Aci3) =0 §/Bwz = FADLV.PH|.A0IZIZ; R/Bwz ccleAR | (For everflos test)
MB > C (prep.)
€D (down ‘ajllﬁhezl.) denom | DXC/S = 0US. (Now.&580). PH (4)°U"~?J'.3hc-) denom. T
MBO ~s» Cocil Ml f upper foup S/MWN = FAMDSF.PH|, cocle: R[MWN = CLEAR 5 (s'.a“ ‘toml. in Mun)
MBIL +7 COCIL r PN« Vower o ) (D remains = o rFDw.Rss)
0P (clear Teralions ctr) Px = FADIV. PHI
o+ cee Uor oF, Test) Rfcc2 = (FAMDSF,PHL), NFAMOLH
s/TeN (staft interrurta.g.\lty) s/ren = ( " Y. NFAMUL
s/cxs T o (bot nekin DW.RBI case) s/cxs = FADIVH,PH|,OUS (fr DS 4 C in PHR)
S » A {(for sign Fa.é,etr..) ax/y = FAMDSE.PH!
PH2. D— S “f oH (5oL nét in SXD = FADIVH, PH2 (Aaun— w‘xir\u‘ , Sl%h'-f&)t)’)‘
AN S—+»C } DW. RB) ca.sg) (CXS s on - see PHI) c‘ﬁhom, —4C '(F DH’(C
ChASE | +/+ ; ajreaéy :oﬁtj}‘lhs 32 L\'t-
denom. in DW. case
N’C :—:JC)SBI }(.. Aenom%b)cs DxNe/l = (FADN, PHRY . N(MWN ®RN) o R
CASE 2 +/— . (fvt Aenavm‘no.’k_o\“
e+ D (+ denemmd) dxefe = L 0 D C ) into D, es3)/a3) in
cAsE 3 4 Fa\;rnt-?/ epposite
C - D (+ denom—m D) DKC/(, « ( » ). C u ) = numer . slso )
1s +€5003) (siqn ped nomer) | €Sx1 = FADIvH.PHZ.RN POIL sign pad of neq.
cAsE 4 /- numer, in CS)
Ne —» D }(A > DxNe/l = FADWN.PHZ N (WNBRN)
~denom -4 ,A)
| = A3 A3ixl = ABIXI/): FADIVH, PHZ, muid), RN
I’s » Cs003) (sign P‘u\ romer ) cexi = FADIVH, PH2.RN
(+ s/es3l =DRNC/) - nQun,)
DH (s6) (includes DW (SGD) where R s oc)c\) “FADIVH " . . |sT2

PHASE ]

[ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

Pua

(Coﬁl‘nud)
B2 -+ B
O+ B3| (msiq)
(CLLY \’“‘A Vs \w.rl\g) L‘/ ¢s (see oLov:S)
P+l 4 P (fl’e-oou'r?t ‘thrdl;ons étr)

s/ PHI|

BxBL2 = FADIV.PHZ.
(rs s term aclive)

PeTPl = (FADIV.PHZ)
BRPHI = ( . )

(sco)e numqru'ker Se 2%

|'s “over® Aa;om. 20 'For’
Tirst 'rtu;t.‘m«, hence fint
‘ftﬂ‘ei;on yueus %out;cﬁt 2’)

PHI\
Tel

“DIT® (32 clocksy
(same as FADIVW excepl Thal TioL

is pt sél by DITEX)

<AN|=\5 .-lttrnilcnﬁ)

(P\'\\%I’) (eh‘tq‘J an/ TF ave?ﬂcu) Aiec'te) n

Pan ("o er 'am/—a“))

wL{ ENDE ENDE - FADIV. PHIZ (overtlow case enly)

Paial  ((Some as FADIVW exce‘:"\i That : .

RINN l) Tmlh&) s TCL .Ir\gtta) JFTlOL . (“e"‘ﬂm;t" Néta\';}:mn>

2) S+»RW (s nhibited Ge e Fﬁwmv;clu' s Afsw}ej)

prit|  (same as FADNW exceft Thal shR31 Y2 does nat take ‘\:\nce) (bring Uh-"»';juste! que,

oL A and n.JJua't CSE))

PIS|  (same as FADIVW excat ¥l . %ua:.'e it —> RW (\as-tm) J RW.1)

Tiok (store cbuet\'ent n R}
(ende) ENDE . FAMDSF, PH(5

DH 2of2
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SHIFT INSTRUCTIONS (nsles on contrel signals):

— SHPC.FASHFX.P25 PRe2qwW — MCTPZ = MCTPL. P30312

enabled by N(FasHFX. P30312)
METPL = SETL, NSHEX/)

H 24
Pre [ [IIT)

PCTPI = SHPC, FASHFL

L PCTP2 = PcTPI.P303|W + SHPC FASHFX P25

,———~——v-7 an

FcTP3 = PcTP!. Pa6L3IW

L. PCTPS = SHPC.FASHFL + SFTL4. FASHEL
FASHFL ; togale b
: z qqle by SFTR2
SHPC conlr.
FASHFX sét by PH1. P30 | Tagle by sFTR2

sBwWz = PHI.P25 (Alé&‘t.ah eJ‘? s\-\iF‘t (el ‘s’»si&., \?r‘n{nﬁj
SHEX = PHY NNSHEX/| (exit from shiting phase)
NSHEX/\ = N (Pe{:-!lz (\eﬁ‘. shift cases)

4+ PiS7w (Hikt s\“{t cases 5 'ﬂonfm:\ F"""{‘ l\m\t -\& \’uxes)

+ NP25, NASgIIZ FASHFL (rormalized. number m Reding left hft)

+ EO) (&xranant cverﬂa”/vne\efﬂam)
SFTL = PHY. NBWZ
SFTR = PHY. BWEZ

hi & suEx tine
———
SFTLI = FASHFX J:SFTL.(PBO +P31)  + 5FTR‘PIB.P3l1
SFTL4 = SFTL. NSFTLI. NSHEX/
SFTR2 = SFTR., NSHEX/|
PCTE] = SHPC, FASHEL MCTEl = SFTL4, FASHFL
mphies Fasurx  exclude naht shfE

PARITY :

Togfle cci by SFTPAR which = FastFx.SFTL4 (RO@RI @Az @AS) +ESFTLI NBwz Ao
¥ '
FIXED POINT oVERFLoW ! sil cc2. 57 FASHFX , SFTL4- N (A06042 +A00o4W)+SFTLI - NBW 2, (Ao@Al)

FLOATING PoINT MRMALIZED : sét cc) by

u

FASHFL., SHEX, NAGRI 2 + FASHFL PHIS, NBWZ, RT2
u EXPONENT ovERFLaw/unbERFLOW | saf cez Ly FASHEL.PWiS, Eo, NRT2

P REGISTER CoNTRoL

on‘)( used o courl 8080 daon e 1111

McTPS McTP2 McTP!
GHND GND A
4 4 4 4
I r A N - A hl ('_"'A ™ A
553, 758 N (FASHFx - NP30-NP3)
» Pag. ra9 o ( )
arj2e erples

2 26 -
]| [
45 47 | 4s 47 45 7
a2 2 &
N PAZ2. P22 K * PAS3
(Pazz. + par.pa2) (FAZ2 + F32.P33
\. J A -~ 7 \.__ — J \ v
2343 23 43 23,43 Y2343
j -é— norhm“’ (aw
PCTPe PCTP3 PeTP2 PCTPI
hgrma“7 h
PeTRaf) ~ PcTPR/) = PCTPI- P30.Pa1.(FASE + Paz.fas)
<

N
couilt: P15-20 f FAZE
pis -2z F raz2
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"FasHFr s

(pﬁea,up\)( RRy) — A

|

PH1 A—S B IIF]cnﬂ
05 -8 1 ehat

RF— A

- )
PH] NSHEX

SHIFT

SHEX

£_— lonﬂ

PHI4 [ B — 5 - RWx1 ]

/-4—~———5}10(t
P\—ns{ A—> S > FW |

eyelic — double (long)
arith, — l J —— courlh (+=Veft) = no, & b

[{f 2as TR [x Mélgliﬁﬁ ﬂj

[ T T T

———
indexoble
indirect addressable

FasH, PHA (Fued)

FIXED PoINT -~ LEFT /Pag: Bwz 0 (+)

‘/ l_aa l_ 2° (Einmy posli\.ﬁrs)

5 8 25 2 29 30,31
ne clo! lxl\xlxl Pao3lZ (o-3 clacks)

down-cooil P03, shit as 1t by Vs, tople cal Ao, st cez T (pooan)

0600 00 00 ABCO  ®XXXxX 00 P303iz . PaLaqz (0-15 clocks)
s .
down—court Pacaq shit as Ieft by s toagle cal T (r0@r@AZ®AT), sl coa T N (aooos 2 + Ao
0000 0000 ABCO 0DGO 0O P03, Pac2dF (1 dock)
3
sHEX (rased by pesaiz)
FIXED PoINT - RigHT P25 = Bwz =1 (-)
SHPC (P30 > sHPe during PHI represents 2')
15 18 25 4 29 30,31
olo[ofo ‘oo oo| [ae cN PISt7wW (1-32 r.\oels)
i
[Teggle sHPc --- shPc up-covits P262q - corry from P2C dosn- covrts P1518]
shit AR na-\w‘t 57 2's (BBO—PBcsl +o «T_cn:\B n case o over-shift (ve. PSI:I))
(n 1Y ocooco ABcl 00000 Yz PUSITW
a2
lsﬂax (rassed by PISITwW) shift AB 1Rt 1 Ple. P3 (1 elack)
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PHASE / -
l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
(Phae preceding PREZ MIA):  &/LR31/2 ={ (PREI.NIA + PRE3.TIA). 6U2, 0LS for RRY| during PRE2.NIA
PRE[2.NIA : RRv] =+ A AXRR = FAMDSF.PRE2 NTA
ThL
Pl | Ao+ S8 if long, 0258 T ahott SxA = FASHFX.C23 PH|  BXS = FAMDSF. PH|
T:L RRwm A AXRR = RNXRRO/2.PH! RNXRROf2 ;nc)ullcﬁ
- RRO-> RN (Sre sign) (insig) S/RN = RRO.RNXRRO, where RNxRRo includes RNARROJ PH1 FASHFX
(R/RN = cLEAR)
P25 s BWE  (store direction) s/Buz = FASH.PHI. P2S, R/BWZ = cLEAR SHE% = qas +»> P25
R/ec| (For F“‘;t)‘ check \n PHA) Rjcc) = FAsH.PHL, can be set °"\7 in
R/cca ('Fm' averﬂcm c‘hg;k \n PHQ) R/c:_a = FAMDSF, NFAMULH, PH} lefE shift case
s/TEN (render wélrodiin wterrvplable) | -5/TeN = FAMDSE.NFaMUL PHI wil be resst by suex
o Pis-22 (for r‘nskt it case) Px/2. = FASH.PH)
P30 sHPc ( u ) $/sHPc = FASHFX. PH. P30
s/PHY BRPHG = FASHFX.PH|
PHY | SHIFTING PHASE , (Detalx\s are lx'stel, on seFa.raie_ shee‘ts; on‘y 3=ncru.\ corlrol is medtidned hcre)
TeL
NP25 = S\'ﬂﬂ: \éﬂ: 1:7 s and l»f 4’s u{h"f;l SHEX (= P2531%) causes exit (1-19 Jocks)
pas = shit right by2's (and It b1 add) will sHEx (= PI517W) conses exil (2 -33 docks)
A-—>s SxA = FASH .PHY Far Axsie | Axsyy
A — PR (Dandcs are c‘mgj)"\ence PR=AD for AXPRRZ.
(coﬂ't;nuz.:l)
S (235) “FASHFX” | of 2
PHASE .
1 FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHe] (Cort’d) o
Tl | suslain PHY BRPHY = PASH.PHQ, NSHEX/| where (shiting in process)
NSHEx/] = N(NP25 PEC292 NP36.NP3| [+ PIS.PIL.PI7)
Fundlians pefermed on lafl clock (ie] SHEX wheh = FasH. PHa. N uSHEX/) ) (" shiE exit”)
R/IEN (‘ttrm\nib '|v?t€rruf>‘ta\x;|\';t7) R/IEN = sHEX
MRR/1  (@#»P, &) MRQ/l = SHEX.N(FAsHFL.c23) (P and © are free)
s/TioL (Shre i nsa?tylwa.:c.) 3/TloL = SHEX.FASHFx
shor un}?f s/PHIS BRPHIS = SHEX.FASHFxX.Nc23 shorl
s/DRQ §/DRQ = SHEX.FASHFX.Nc23 (A—> S +RW nest phase)
]an3 gh}?/ S/PHM- BRPH I4 = SHEX /FASHFX, c23 ‘anﬂ:
S/LRSI /2 s/LR3|/2 =SHEX ,FASHFX. c23 (B> s+»Ruvl net phase)
PHI4 (en'teru‘ T 10:-:3 Oh\)/)
TieL] B —» S —> RWvi SxB = FASHPX . PHI4; RW = FASHFX . PHI4
S/TioL S/Tiol. = FAMDSF, PH 14
$/DRQ S/DRQ = FAMDSF.PH I+
FAIS| A S RW SXADD = FASH, PHIS, NRT2 (note:AdD redvces [15 A WRT2 1s high)
TioL RW = FAMDSF. PHIS
ENDE ENDE = FAMDSF, PHIS
S

-35-~

ao?a




"EasHFL"! SF

—
(PRE2NIA) [ _Store sign of R —l FPHio [A—;s-ﬁc R/RT2 T msw.#0 |
PHI | Shett > RR ——>A L PHIL E-,s,-m l
Leng = RRvI—A l
j PHZ | A ——> s+ RWvl T R+
NA+) — S RWvl T R-
P2 | A—— 5B T R+ leng Eolo7 m A, c»D, ’/fTe ' lswro
NA+l— 5 B [ R-
RE -5 A /—k-shol't
) PH|+| EQNOTvA-»A R/RTR T A #0
PH3 A————»s ¥ R+
NA + Carry—s 5 T (R-). long PHS | (AvD) ——> 5 if (R+).long
NA+| ——— S ]?(R')\5S1c\:‘: Y"-{AVD)".-CA\'!’}/-—?.S (R, ]Ehﬂ
Soco7-# E, S083) +>A A—— 55 & (R+). sheit
NA +) — > 5 if (R-). shorl
f J S +» RW
PHq NSHEX = Shit AB Ex(—E
SHIFT
SHEX s/RTz2
Anub\e(\ons)—l ; coui (+ 2 left) —-ro. of hexes
Mer [ R Ix[=>="])E i
T T 1 T T 1 1 1
indexable

FLOATING PoINT — \EFT

5 8 2% 26 29
BRF o] [e) B
l L_m

Aown-zouri PEGBI) \)F—Lount P 1si8 s a‘lsmn-c;uth o007

fSHEx

car. be r:\‘\i(.r\. '>‘v :

\—..._.v—__—J
ndirect addressable

PES=BWZ = 0 (+)

Fasn, i (flodking)

r al (Sw‘rnn/ ch-’tm;r s)\ e, E° \"txes)

30,34

SHEX

(014 clacks)

( (S o:\c)

\> pas3lz | e skt cowrT has Secn :W‘FZCA ..\Tﬁx‘ or

a> PIsi7w | e

3} Acsilz R e, The nimeer ls h.‘:;rh‘,\‘)v.ge_:\ , or

4) Eo | e, The exwo L has urc\gf"'\m.\aal_, (

FLOATING PoINT - RIGHT

\S 8 / 25 a2 29 30,3
0000]: 00 00 ABC|t iXXXX SHEX
\ intial
'tafmie SHPc. =-- SHPC UF-Couths PIS3| | PISIE and. EcooT

PaS=Bwz = (-)

RN
£ owiil

4 hexes of shft hove Taken place (hence resylt mus‘ﬁ:a}) or

= )

/ SHPC (represeits a' Ev'nmr Fas.mon 5 e, g hexeS)

(O -28 ;‘ust)

L AB shite rightc by 2's (ne. one hex for cadh ople F sure)

-

J SHEX
2

L

can be r-qilscc) Ey :

) Passiz | ve. shft cout has been compled W | ar

1 ;lcc‘é()

‘ a)P\SW;.z— , he 14 hexas o <l have Laken F‘am (henee result muzk = o) ,er

3) Eo, e The exponeil has o\lefﬂoutc\. (g will =10 00 00 00>
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PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRE[2.NIA: RRo->RN (hre sign) S/RN = RRo:RNxRRo, where RNXRRO = RNARRO /|, PREZ.NIA, and where
= (/RN = cLeaR) RNXRRo/I = FASHEL
RR—> A (insiq) AxRR = FAMDSF,PREZ,NTIA
s/iR3/2 T long S/LR3l/2 = FASHFL PREZ.NIA C23 (For RRY1 7 A in PHL T long)
O’s D Dx/i = PREZ.NTIA (for -A—3s)
PHL RRVI—+A T lon AXRR = FASHFL, PHI (LrR31/2 is en)
T:L RR —s A ' short } ( = oFF )
P2s —» Bz (store diredion) s/BWE = FASH, PHI. P25, R/BwWE = CLEAR
R/cel (For nermalize checdk in PH ar\), pris)| Recl = FASH.PHI
Rfcca (for exponeil merﬂew/unéaﬁw Rjcca = FAMDSF, NFAMULH, PH
tesh in PH\Q)
§IEN (render instnction irterruptoble) S/TEN = FAMDSF, NFAMUL.PHI
0 Pis-22 (clear “himt contter”) Px/2. = FASH, PHI
S/NG;X fF hc_q;a'r;vc oFara.ne\_ S/N(—;—x = FASHFL . PHI. RN
R/kooH (to couse A+|-»S nexl phase Jin ne3¢ive oremm\ case;[K3l (on Fe adder)= | Ngx.N(KOOW.FASHFL), hence
in FASHFL when neqilion Tafces slace (Ngx), A—S 'F woow s on, and A+l s Koot is off.]
s/Pu3 f short |} s/xoon = s00 = nkoo, N(FASHFL.PHI) ; (R/koow |is diways high)
enoble TERL if long ] — | BRPH3 = FASHFL.PHI.Nc23; TeRL = FASHFY. PHl.c23
PH2| RR#>A (entered if long anly) | AxRR = FAsHFL.PHZ
6 s -—»DB Bxs = FASHFL.PHZ
RE- +cFemhe\g A4S SXADD = FASHFL PHE ; ADD = A since Nax s |ofF.
—operard 1 R+l s [—— " ADD = A+ since NGX Jand NKOOH are on.
NKOO —es KooH (store inveded | &/K0omM = soo = NKoo
e.nc\-r_o.,\-ry for double Preczs;on n:._aai{an b
s/NGX (B corlinue negilion)]  S/N&x = FASHFL.PHE.RN
SF (24) "FASHFL” ot 4
PHASE F]
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
R .
PH3 | 50831 —» A083|, (0> Aoo0T), (martissa) | AXS/3 = FASHFL.PH3 (2" conveted T mere)
Ten 50007 = E (exponeit) EXS = FASHFL.PH3 (S0 will 20 excepl in above)
+ operand : A S SxADD : FASHFL, PH3; ADD 2A sihee NG is off
- c‘aern_nc)i A-s5 T ~\\'\\wt carry=0 u = " , ABD= A w isan n.n; KooH s on
Arios T ingilt carry = noos . pADDE Akl w wonf o off e
s PHY BRPH = FASHFL,PH3 (KOO in PHE)
PHY SHIFTING PHASE (Detals are lieted |on sanraiz s\nc&\'s)’ or\\y ﬂﬁhefal cortrol is meiTioned \mrc.)
TeL NoTE: The mumber] in AB is The obsalile value of the of The malitissa
NP2S = shift 1sfe by 4's il snEx ([=Pasaiz + PISI7W + EO + NAORIIE) causes exit | (1-15 clocks)
Pag = ~n mghts 2's v (|- P2531Z + PIS\TW + E0) canses exit (1-29 clocks)
s/eTz (sl vp RESULT 2ERo” test) S/RT2 = (s/RT2/3) = FASHFL.PH9.NOC
A—s SRA = FASH, PHY (mech. conv.) | Far Axsi4
A— PR (D and Cs are Aeared, hence PR=A) Tor AXPRR2
sushain PHY BRPHq = FASH.PHT, i&SHEx/g s whcreg (swa:n::% n Fr::cces)
NSHEX/) = N(NP2S,P2C292 NP30,NP3I + PIS.PIGPIT + EO + NAGBI = FASHFL.NP25)
Funlions Ferfarmel on 1asT clock (1.e. |sneEx, which = FASH,FHﬁ_MNSHEx/I) (* shift edl)
RITEN (terminale. ;n-tm;uk.\'.tf) R/IEN = SHEX
short an\s, © MRQ/1 (QwP, &) MRQ/| = sHExX. N (FAsHFL, c23) (Pond ¢ are free)
s/PHI4 BRPH|4 = SHEX, FASHFL, Nc23
leng only: s/cxs s/cxs = SHEX,FASHFL.C23 (for A—>Src in PHIO)
SF
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PHASE ‘

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI10 (e.h'tu‘a:) \'F \onq an\y)
TeL A= s+ c Sxa = FAMDSF. PHio | (cxs was sél in 99) (save ms.w.)
R/RTZ T NAcoslz (zero test m.s.w.) {S/RTz = (5/RT2/3) = FASHFL, Aoosta RT2.Noe | (RTe was séf in PHY
R/RTZ = (alays hi.) (mech. conv) drop T A #0)
Pr (en‘terc,c;."d:lona or.\Y)
TeL} B s A SXB = FASHFL ,PHIl _ AXS = FASHFL.PHI Clhsow, = A)
(r/RT2 T NAooZIZ - redundat) hold RTz T Acoai# - (see PHIO) (corterTs T A same as PHio)
s/NEx b a\:xeaxha,\i o’serani nejrﬂ:;qe_ S/NGx = FASHFL.PHI), RN } sét up for A+i—> SpRNvI
R/KooH s/koor i5 inhibited by (FRSHFL PHII) (see PHI) in Puiz
S/LR3y2 $/LR31/2 = FASHFL, PHII (For RWv1)
s/TioL S/TIoL = FASH.PHII
PHI2 + °F°'°“1’ Ao (etered if lang only) SXADD = FASHFL.PRIZ A
TioY — arama\ : A4l— S " = ‘cgl'c, same as PHZ
NKOO —» KooH $/KooH = SQ0 = NKOO
S/NGX s/Ngx = FASHFL,PHIZ, RN
S —» RWv | RW = FASHFL, PHIZ store ehfted 15w
R/RTz T NAco312 (2erotesh 1.5 w.) hold rT2 f A0G3IZ -(see PHIO)
E0i07 4 ACIT (0 > rest & A) AXE = FASHFL PHi2  (AXE raises AX) (E0—++AO blocked by FAMDSF)
C+*D (<0007 will corfain 2eres) DXC /6 = FASHFL, PHI2 (m.s.w, 4> Dos3)
MRQ /) (a» P, efe) MRQ/\ = FASHFL. PHIZ
s/DRQ S/oRQ = FASH, PHIZ
S/PHIS BPHIS = FAsHFL,PHIZ
s/TioL S/TIOL = FAsH, PHIE.
SF 3of 4
PHASE L
L FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHIH (ertered T shefl orly)
TeL] AVEDIOT7 s A (m:r3c) AXE/ = FASKFLPH 4 (does nal rase Ax) (82007 corlains zeros)
R/RTZ F Nacozia hold RT2 T Aco312 - (See PrIo)
spax ¥ original orcranl negalive §/NGX = FASHFL.PHI4 RN };ar F41->S 5 RY i PHIS
R/KooH s/koon is nhibiLed by (FAsHFL.PHI4)  (sce PHY)
s/DRQ s/DRQ = FAMDSF, PHI4&
s/TioL S)TioL = FAMDSF. PHi4-
PHIE ('FmaJ Fha;se oF bs™ shorl and 10;-»3)
TioL + o[umnu\. (non-zgero resuit.):
shal: Ao s
feng 1 AVD — 5 -A0107 has expyDog 3| has manfisse,
- operam) (hch-zero Pesu\t) P SxADD = FASH .PHIS NRT= (oﬁmr bits =0)
shorl PR+l — s
’en3 ((AvD)+ 15 Fend carry in PHIZ = | contralled by Nax and Kook
: (A_V_D) —235 « =0 1)
(O—a S fF Eera result in maﬁ*\’ssq_> (Exfoneh-t made =o)
S 4+ RW RW= FAMDSF, PHIS
S A For AXS s FASHFL.PHIS
183 T resott nsf zero (@grﬁg) ce3,cea | ABIN = FASHFL.PHIS.NRT2  (for long case wheref exp =0, msw:0 Lsw#0)
S/TESTA contr. S/TESTA = FAMDSF, NFASHFX, PHIS
sjcet T resdt 2o b It SHEE case Sjcel = FASHFL PHIS NEBWE RTz (see also PHY)
s/c:a‘f resolt % o and exp. cm/unégyﬂo.; s/ccz = FASHFL, PHIS. EO, NRT2
SF 4 a'F4'
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FLOATING POINT CONTRoL Flags (FZ FN, FS):

F=z F‘ox;ﬁ Zers | (Aﬂ:hés 4 ol 'g\o:tni o?@fﬁiéh;)

FZ = 0! Unéer’ﬂem mnsc.sﬂeresu\tt be sa: e-ﬂh»wl o thue 2%,*\"@'
vee s Yo || ard he Lee sitte oo,
(Excegb'on: F oaTras resolis from s'xﬂ\'}(\r'l'cn.n:e, Qnock\;aq e

\

l'tSU?f 3r an &Ah\b‘h ar sum:ah) an Uh:\el‘\om ﬂ-enemfel "
e Process & ra's'thmmaxlh'wﬂ is |3ncrc§ when Fz =0)

Fz=1 Uhe‘le‘ﬁow cavses o.‘l}aft 68 . Resvlt étoroﬂe Aocs nal

ocr_ur') vec s =¢"G A , anc\ e Lce il te sétt
reflezt “Fe ra\a.l'—fty & e resulS (o fer <o, 10 for >0)

 EN F\o&tmﬂ nomallie, (Ppphes +o a.;\l o.nl sobtr ¢n\7>

FN= 0! Reso'tts o'?‘ alﬁlta'ne or su\s‘fm?ﬁ%s are Fostmrmnﬁ\.ie—l.
cCtz I.S Sg l'F meore -Y;on tu)o Fogtnormq,\l'gn.naj S\tv are.
rettuur.ec} or T He rgcu‘t s =mero .

for «u and

SUVCI’O,CT- only 9 FN = 1 l-n\'n\))t Fo—ithbl‘rﬂa.\:aailc;n 5 rcsu\)(.‘s c‘F a.chl?ﬁ\o;-as or su‘btrn'rto'ns,

vee wil n:\e:ﬁta\b‘*y reman = 04

Fs Flcoftmé sigriTicance (Arf»le'st a.A; an:\» st on)/}

FS=] with FN= o) wll canse A__trar_t' 68 'I'F more _h’mxn *ie
rogtvvochlé»;\s s‘\';irts ore rer\su.\\"eg or F The resll ¢ zero,
ResilT §Eraz3c dees nal secor, bil Lee wil be sstta
indicite fre rasslt {08 Jor zere | ot for 20 10 for D0),
ccl s §€t) ard ccz wil be b T oan undecflom resuhfq}
*From ?os horma.\\;u;\% a.ml F2=1.

C.C. SUMMARY:

uee Lee No TRAP TRAP & &8
00 00 * NxO, O/, or[ﬁ-h‘orm<-ﬁ) wih FN=1] -
[]] N<o ——
10 N>O —
I R
of o0 —_ divide by zero
ol - overflow ,n<o o.\wa,ys tra.FPSL
‘o - e\lcrﬂow ,h >0
\ —_— -
to 0Q ¥ A-Aor A+ (<A) A-A or At+(-A)
o N<o > 2 Fes'tnormall'al;ﬂ' svnpts F5=0 and N<o >2 rcs‘inamJ\’.ﬁGmx s‘wﬁts Fg =1 an.).
T 10 N>0 EN = O “-*‘Cl N>0 EN=0 an
] J— no underflow R et (unAerﬂw
it P2 o)
W 00 * UnJer'Flow with FZ =0 a.nc\ ne 'tmr \by FS =i
ol vnder low s N<o Fz =
1Q —_— unﬂ‘uﬂo» 5 N>o
n —

¥* resolt Sétt True zero
T A-H’\lcst a-A«} anA suktra;’; cnl)v where FN=o0
— ndicales - lr'n{:oss‘\uc :em%éurn{l'm‘\s
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————
Pr ‘_RR—MA) MB-c,  (sTore signs) J MNOTES PR | A"+D%cs3l 5"+ A"
i A = poo3! s/FMOF bl wnerTon
PH2 | A-ph', (TA) +» A, B ' = ag7) B-G+rE, O-mB 0+D
cac, -(tce) +» D,c87 A" = A4T3
1 (1Ae) - PHIZ [ FMOF » JA"l > S"x it mA] E+\»E
Pus [ A - (ree) S E pninvertal NFMOF . (ASN +FNF) >
RRy - A, MByl 40 C exponent |A"] 8" ——A
NFMOF N(ASN + FNF) =
PH4 (tAe) = (tce) > D E-:0 — \,\"\-—)S”Xllo A, E-lmE
(tAe) < (1) > O-»D" (Ace)-» B (Vianp) o\ cases; reverse FPR'F sum neq.,
s/FPR T A is nea,, Evime | £°0 T | sirT2 § (a"c0).nFMoF
(the) > (1ce) > C»D” E>0 \J
( PAI3 (A=) 3 A= S"x fe A", E+\nE
PHE | R"sS"m e’ o A” (0<A"¢ VL) NFNF =
s/FPR '1?_‘1) is neq, E~|pE A" SXi6 —>A", E-IrE -
[(he €A1 or RTZ or (A"41).FNF]=>
Pre [ 107 o Sx e 7o A7 EAE J A" o F NFPR.N (RT2 + FEUF, NF2)
LC."-»D" FNFPR, —c'mBcsa FEPR 1 E=0 SRS EPRANL )
E#0O E+64 s AGIOT, S’ AGE3)
g 15 €30007 T FPR, S RNyl T NFTRAP
PH7 | A" —S"% Vi A" E+1pE
L;".HD"':FNFPR, -c"nDycsm i FPR : E=0
;0 PHIS | A®cs — s T N(RTe + FEUF.NFZ)
—J S RW T NTRAP
PH8 A" S”)('/I(.-’A“) hold cs31 ‘tﬁl(E-‘-o or AU:O)
Evi»E T Eco E-imeF Eva (E-.Darh'?c)A——)
FLOATING ADD LoNG FaL)
PHASE ‘
I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
[T4RL
PREE.NIA | RR - A (n;»sfci.) AXRR = FAMDSF FPREZ .NTIA (l’ereatgr‘ S\shﬁlﬂﬂn‘y mxtr\t y
PHi A—sB (ihsiq) BXS = FAMDSF.PHI, SxAs FAFL.PH (For long FAFLM)
e RR-» A (msw. o augend) AXRR = RNxRRa /a2, PHI } RNXRRoja = FAFL
RRO > RN ( tore sign of amgend) S/RN = RRo.RNXRRO; RNXRRO = RNXRRO/2, PHI
(R/RN = cLEAR)
MB —» C (m.s.w o'? u.AAeni)
MBO = caeiG s Munl (store addend-sign) 1 MWN = FANDSF. PHI.CocIL | (R/MWN 2 CLEAR)
s/cxcunz (for comrca? coss|+»canl in Pr2) s/cxcL3z « FAFL,PHI
Ricel (for exp. underflow teit i PIS) Rjcel = FAFL.PH) (adsovsed for signfiance tal
Rjccz (v o ondefoeflon v o . ) Rjccz = FAMDSE, NFAMULH, PHL in PHIS)
V's 4+ 50007 (4o mvet Ao T A s neq.) esx1/S = FAFL.PHI exp. bits are jnverled when neg, ne
S/TEN (STl ifterruptabilify) S/IEN = FAMDSE, NFAMUL, PHI
PH2 | AO —»A%7 A0B3| —» A48T (madtissa) AXAL32 = FAFL.PH2 msw. of augend -+ A edension
[Tel | co-wacaT, COB3l —>cagTi  ( ) cxel3z (FE sdin pr) " :\3“.1 sl
Exponenl Alﬁu’mc'\mj set—ura& (RR~ MB)
— augend : ABCs0007 5 SXPR = FAFL,Pha. RN vninverfed augend

+ LA S

S —»» Aogoo7
- q.;;r.n) VC 2D

+ P TmD

(‘For 2's e.omr\e.m ent)

"
| —» cS7

S B (save uninverted a.u_ﬁenA. exp.)

FAFL, PHZ, NEN

SxA

AXs/i = FAFL . PHZ

CS7x| = FAFL, PHZ, NFAFLM
BxS = FAFL,PHZ, N(FAFLM Né&2)

Dxcfb= FAFL. PH2, (AWN @ FAFLM) o MwWN
DANC = FAFL,PHE. N(MWN @FAFLMY « NMWN

exp —+» AoloT

(6 Ao, Ao83l)
inverted addend
exp 43D (only D0067 are sfanﬁ,)

7

“H" o cso007

(an\y’ BOCOT7 ore S\snﬁ)

FAL (1p) FAS 3p),

FsuL(io), Fss (ac)

“FAFLAS”
_4,0_
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PHASE ‘

FUNCTION PERFORMED

r SIGNALS INVOLVED COMMENTS
PH2|  (eorlinved)
TeL Access of Lsw, & ofel'a.nés . (bits co3t) .
s5/LB3I/I sAB3l/i = (FAFL.PHR)
MRQ } 4 long (eddend) MRQ = ( Y. Nea causes MBv| 4+ ¢ in PH3
S/DRQ s[pRq= ( ) .Nea
sfexfi § sherL sfexp= (v ).e2 » Q e C
s/LR31/2 (augend ) o/LR3f2=( ) (For RRv | ~» A in P43 T long)
(0 +A~ shorl)
encble TERL T long TeRL = (v ).Nez
PH3 A4T7| — S4771+> 84771  (insiq) SxA/3 = BxS/l = FAFL.PH3 (For terg FAFLM)
T;L ?+D + ch7 —» 50007 —+» E006T SxK/l = SxPR/i = Exs = FAFL.PH3 unblased exponert Jifference
! RRe —MBg
shofl] 0P (insig) Px =(FAFL.PH3) (for FAFLMD)
TRL| 0 > A4T73} axpr=( o« )
if $4771 ~2 A4771  (regencrale A477)) AXs/4- = (FAFL.PH3.N(FAFLM.ASN)) S47712 A477]; see SxA/3 dbave
lonﬁ RRvl +» Ac03| hi lghj (zeros 'f skort) AXRR = ( » ).Nez l.s.w. e'F n.u.ath.
w»Ngx if RN (ihsiq) sfNgx = ( ).RN (for FAFLMD)
.rF L\O &4 . :
0 —»coo3]| s‘ it see PHZ Lew. oF addend
MBv| > cooz| if ‘ohﬁ n
PH4| NOTE: Bolo7 helds The ou%en; exp., Doifo7 helds The inverted addend e,x[nncn't.
TeL
CASE i E=0 (exponenls equal - setlup For add /oubtract)
C D F DXc/e = (FAFLAS.PH4.Z2). O7
c-+D T sobtrad DxNe/l = ( ). No7
| = cs3) v = ( - )
s/PHY, s/TeL BRPHY=s/TaL = { v )
FAL, ete, adq
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH4|  (cortinued)
Tei] cAsE 2: E>o  (augend (A) > eddend () Fight shift [])
CosD (addend) DXC/G = FAFLAS,PH4 NEC.NE®
s/cxs sjexs = " (for A—sS»C in PRS)
(c.clv:mce'te PHS)
CASE 3: E<O (aa\éené ) > mj:ni *); n;_a‘kt shift 1AL
O =D DX/l =  (FAFLAS. PH4) ot o £ A= S in PH7
D Ngx | o . S/NGx = (FAFLAS. PH4.E0), RN
| s FPR T A negalive oFPR = ( N Y.RN remembers po‘a.r’ﬂfy reversal
Doio7 -+* BoiaT (larger exp. - B) BxND = ( » ) Dol07 corfains inverled exp.
E+| »~E (Fref.nun't E “oward 2er) PeTEL: ( " )
s/PH7 BRPH7 = ( u )
s/TaL s/TeL= ( " )
PHS| (erlered from PHa F E>0)
TeL A—S—+>C sxA = (FAFLAS.PHS); cxs was sel in PH4. | larger no +ac
O+ A A/ = ( " ) .
| > NGx T addend (D) is negative sMNGx= ( . 3. MwN }SJ'"FF" o8 n PHE
E-1 =€ (pre-count E fward zere) ReTE = " )
{ =+ FPR T e }a.a\r)ana\s is aPPo'sp'tr. to That desired For e add or sublracl (ie. | ADD with NEg, q)o\enl
1] sFPR - (FAFLAS.PHS) (7MW +NOT.NMWN ‘or' suB v Pas, . )
s/T8L s/teL = (o )]
(advance & PHG)
FAL, efe. 349

-4,!_




PHASE ]

| FUNCTION PERFORMED

SI1GNALS INVOLVED

COMMENTS

PHC
TeL

(en‘tcrel on‘Y from PHS (E is now 20)
ID| —> 5% Vig > A

CD T FPR
{E-s»D) I cs3 T FPR

E-|wE (coun't toward ze,ro)

T E#0: gPHs

T E=0: gpuq, sToL

- (ehft |original oddend)
SAADD = AXSR4 = FAFLAS PHG

Dre/t = (FAFLAS, PHL), NFPR
Dxich= ( u ). FPR
meTel = ( " )
BRPHB = ( ). NER
BRPHA = sfTaL = (v ) E2

(Neax was setinPus MWR )
o\-.nl;na‘ o.uﬂencl -+ D)
Fe\ar'\ty as per FPR (st PHS)

(g0 ¥ ™ keep s\,\vﬂf;nﬂ "r\ﬁnse)
(aa-\—o ADD \?knﬁc)) (E coun“‘s"‘u-l‘

PH7

(erlered on\)’\c\'om PH4 T E was L0 (E

now is £0)) - (shift \ariaina) au.e_a’e.nl!)

} I{- Skoi‘t

A473) —>5473|  f long
S X ffo =+ A

E+l-»E T E<O
{E -1mEF E zo} (el Tl er
hold €331 (For PHA)

suslain Pue F (2 #0).(a4731£0)
advance T PHY T (£ =0)+(p4731=0)
s/reL’ T (£=0)

o's — 50031

by (a4

TaL |A] —>sx e o2 A SXADD = AXSR4 = FAFLAS,PH7 (Ngx was st in Pue T RN
c—D if (o0 FPR+sum.FeR) Dxc/e = (FAFLAS.PHT).(07@FPR) original addend 4D as per
T-r»D, lmcs3) f ( . ) orNer = ( “ INC ) ADb/suB>Butre_v=rscci i err
E+1mE (courl toward zere) PeTEl = ( " ) | was setin Pra
FTE£0: {advarca B PHe) (g0t "keep s\a'»‘Ft\'n%" F\na.se)
WWe=0: ¢/fuq sfTaL BRPHq=s/Tel = ( ).E= (90 o ADD phase), (€ couristo +1)

Prg| (ertered cither from PHG or PHT, boL o'n\)i ¥ The origx‘na) exponent difference was > 1) ](0-8 clocks (5\"0"’9,'0'15(\%3))

TeL A4 s

77\ — 5477} sxA/3 = (FAFLAS PuB).02

sxa = ( " ). Nez

AxSR4 = ( " )

petel = (v ).Eo

McTEl = ( " ).NEO

R/cs31 = N( " )

BRPHB = ( " ). NEZ, NA4T3IZ

s/teL = ( " ).EZ; (nale:TaL nél3

731 =0) since A,D Cs will have two clocks Ho allow for carry Fropmsai'mn.

in e'ﬂ:gc,t) in shorl
o}se.\'d-\.ohs Slyﬂnvlflrca.hc.e

s loal bqenAAoooa.'Th'\s
&bt qrovp ls'ﬂae.uﬂunnj e\ia\‘t"
(Lerminal state wil) = -1
vnless exl caused by Ae7312)

(nreé'\;er F‘F)

necessary T PHq r:ac}ueg'

PHASE [‘

FAL, FAS, FsL, Fss

4 c_'f:ﬁ

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHq] " ADD PHASE " (cq.nEe_ entered from : PHle T exponedls were e \Lni} PHG or PR iF echmethé ditfered
T8L \>y 1y PHg WF exfonen'ts AfFere E-j more Than I)
or (NoTE; 1T FPR s on, L s(gr{;;n:'.s the fac\aifty o The sum eLta.lr:mS s F\’Idﬂ is reversed. )
TeL
(sle A+D+CS3|—> S A SXADD = Axs = FAFLAS.PHq
PHE) s/FmoF T overflow  (mastlissa) S/FMOF = (FAFLAS.PHY), (AT DAT.NKAT + NA4T,ND[47. K4T) . (does nét mclude -1)
B0107 - L4 —» E000'] {Nsn ~» E00O! | B020T = E0207 , qakied by } unbiased exponert
lexs =(FaFLAs, PH]) of som s
0B (c\w‘?or Pos‘inorm. Etr.usc) Bx/} = ( " )
?:N];x} sébup For 1A} > 8 mPHI2 :/xu/q‘-x-.-. i . 2
MRaq /! MRQ/! = ( " )
R/TEN (s'top m“:erru‘s\:a_L'.]ij) R/IEN = ( " )
s/PHIZ BRPHIZ:(  » )
s/T8L sfrec =( )
PHI2 tal— s
TaL A+l —s f negative sum SXADD = (FAFLASPHIZ), (A47®FMOF) (Nax is on)
A——>G n Pos'!t'ug " SXA =( N JN( " )
casE |1 FMer - <hift )| right | (1¢acz ) —agngnt)
Sx Vie > A AXSR4 = FMaF S/FMEE -see | (547 represerts +2°)
| - Ase T A47312 §/ASo = FMOF A&T31% | PHA; RiEmor | (A = -2 case, yiels+ 2)
Exlm €  (adjuil exp) PeTEl = FMOF s A{Mys high
FAL, cle.

Sef 9



PHASE ‘

PHASE ‘

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHi2| (cortinued.)
8L CASE 2 m. (ASN + FNP) - (MQSA <) or -1 4AC-Vid =r<in“n¥n‘t FoEt— norm)iadan).r_m'e?)
S — A Qal»A) AXS 2 FAFLAS, PHY.NFMaF, NFPPN/2, {(NFPPN/2 reduces T
' ASN + FNF )
CASE 3: FMoF. (ASN LFNF) - ((- Yie £ A < Yie) a-nA roi—nnrmajfae 4 Wik Jal left
SXI6 -+ A AxsL4 = FPEN] FPPN = FreN/2 =
E-l— B (adjust ep) McTEl = ][ FAFLAS.PHI2. NFMOF [NASN, FPPN/I | where
| —> Bc3 (‘For Pos‘t—narm.érr.) S/BC?X L FPPN/I reduces T NFNF
s/rT2 T EmsF.A47312 s/RT2 = (5/RTz/1), which reduces to result =0
FAFLAS.PHIZ. N FMeF. A47312
0D (redun) DX/ = (FAFL.PHIZ)
| - Nex s/uqx =( u ) sef ucir ncsut|‘an and
s/Gocos/) if shorl (causes'k71") (s/gooos1) = ( " ) NFPRD; resdt by CLERR sherL truncalion
s/iR3l /2 s/iRzV2 =L v ) (for s ~RW 1 T long)
s/TioL T lang s/Tiok = FPRD. PHI2
FPR ‘cg(c ! reverse FPR T The SUVL 5&&5)2:) n PHY was hcsﬂt(ve“
S/FPR = (s/FPR) = (FAFLAS.FHIZ).(A47 @FMOF)NIFPR
R/PPR=(R/FPR) = (  © Yoo )
PHI3[ (§- ¢ clocks T shorl (all TGL) ; 1=13 clocks F loh3 (first and last TieL., all Shedk RIA))
Ter| NoTES: A contains The absolule vValde ST he sum; ha FPR s on (from conlrelin PH4, S, 12) 't
or s|‘5\-{|"r‘|';s Tre resull is ncsd e and sifable qa\jus'tmen‘ts will be hna}m when £tnr£ni The result
Tl
FAL.J éte [ eF 9

[

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

PH |=r (cortinued )

cASE 1 : (FAFL,PHI3. NFPRR) " Resuui

A—>S

svsfam PHI3

Bx2 »»B (ngmf iF FePN - below)

A&7 = (FAFL, PRI, Pn47) (e, Isum%

TloL |F |on3 and¢2 s\‘\'n'Fts
LR3I/
NGx

A47S

Sx Vit +> A (legiaa.l)
E+l »E (m)just ;xr.)

12 .RT2, FNF = FPPN (i

(NoTE : 0-5 clocks i short (all

Sxll > A (OsrA283I)
E-| m»E (ﬂ-éjus‘t ex‘:.)
(| -+ Be3| (for Fas‘\‘.—norm,é‘n)

Posl-nermalization courbin

SXA = (FAFL.PHI3. NFPRR)
BRPHI3Z = ( h]
s/TieL. = ( ). N(FPPN.A5S2552]
shRsi/2 = ( )
sNax = ( )
BxBLY1 = )

= +1; can happen T Pra ?roéuces\. -ie and ENF
AXSR4 = (FAFL.PHI3 A47)
PeTEl = ( u )

o¢|sum|< Ve and “FN" 15 nel 'm)q'\‘n?tmi post-r

Ter); 0-12 clocks of ‘°n3 (First elode TioL
AXSL4 = FPPN } FPPN = FPPN/3 =

MCcTE[ = FAFL.PHI3 . A47S1Z .,
logic : B was eared in PHq and shits left

The resull is méy For &
PHIZ or PM3). Qs 8 sh
and Fost-hcl’ma.‘i.i;nﬁ is
corlams o | when The ro
Can':tiona\ly“ Wil un 1

s/zczl = o “FPPNA reduees 15
erage, Be3| s sel each Time The resull is
id 5:'&1 B30 e~ B3| «» Be3! hence

it s rcaJy for s"\”ara.g; (or in PHIS), TE mean
b erflow ndication :

EIX| = FAFLAS, FPPN, FS.NF2 ,E6.B3|

| 9> El (merge)

\

ex?cnen_t F >2 5\'\.#{

s \’e%uu"eé and ) ags ra&uire Trap on s;avi“?\'cnnr_

NoT READY " FOR STORAGE reqbvfres shift 1efft or rijkt. (TioL for First

cock ﬁ \ong)

.FPRD

(Tor Fcfb—narm. ctr)

s oﬂ:) or-—l)
(O-l c\e:—L =n\/5 a.Ava.nu

1o case )

ermm“%a:b‘on)
all 2WRers TaL))

FPF’N/) s where
NRTZ, NFNF

E} one's in PH13 wrt)
Pos‘t’nerma.\'llei (m
B3| cortains a |

S"FxH .\n Tocess ft s; r;FF)e,s >2 s\s.&s are ré u.x‘l'ei. N ajso ‘IF 830
P ) 9 i) )

s >2 sk‘lﬁfs Jaok Flo.:a.

(merga +64 wm-‘ nea&.ﬁ‘le
3 \:u')r nét en una‘erﬂo‘«o

FaL,ele,
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PHASE ]

/ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

-

(Corﬁ:-fhue—\)
CASE 2! A47,(R47SIZ + RT2 + ENF) 3
(e, neg tsomlet
(K%—K——)S 'xF sum neq,
{A —— 53

0 ):as.
LO———» s f result =0 or .IF exponed
(not:. Thal The uncléer‘g’\cw
S:\‘\.\%S weyre rﬁ%u‘\\'c:l al
‘gt‘qzss ‘\'\enca W\"ﬁf‘. s
as G-';Unt\.on c"f The sv
s—rwyl Flong
{2487 —> ACB3|
J E+&4 - A0107
i\ (0 + AQ)
I's +» €50007 T resull neq.
s/DRQ
s/TsL
s/PHIS
s/RTz T shorl and Aa77| =0
[s/TRAP
s/TR29 |

W
Trap CO?‘.:)IL(GV\.S are. |

tt’n\e _ro 68 1)

overflow (un:en}»ﬂcnaj)
underflow (f F2 on)
\.nsezjn-{'_l'can‘t resu it (\{ N.Fs)

or suM =0 or (\suMl < and. “EN" i_s_ '\nk'.gwtn
SXADD = FPRR ,N(RT2 + FEUF.NFZ), FPR
SxA N ( )«NFPR

T undertlow vith The *""'P’F\QS (F2) S
wmealion is k'\\\:.(\ T sz 1=osthcrma)‘ua§n3
hd The Fs,Fz cm‘ﬂiumfﬂa‘n cx'ns't::) n The
qﬂ»‘Fanm T.raF occurs, CC3 o.rw‘ cca wll be sel
i ralner Than Ly zers, 'Fore.&:\ 1’7 FEUF’.T‘E)

= n

RW = (FPRR). FPRD, NFTRAP

AXsR32 = ( * ) N(FAFLD.&2)

AXE = (v ) (e Ei—A|E0207»A0ROT)
esxifs= (v ).FPR (For sign nserlion
sprRe = (")

s/ffeLb = ( )

BREMIS: (v )

§/RTe = (s/RTZ/3)= FPRR.NFPRD.NGG.A4TTIE
s)TRAP = (FPRR), FTRAP

sfiRest = () .FTRAP

ETRAP =

+ FESE  (which : NEO.E1. NRTZ FaFL)

+ FEUF,F2Z (where FEUF = EO.NEL,

+ FRINSIG .Fs, (where FRINSIG =
FAFLAS. B30
+FAFLAS.NFNF, RTZ )

by FPRR @ " RESULT READY " FoR sToRAGE (¢

lcck:TlOLlrF,cne ‘TLL'f s\mﬁ'.)
o Fost-horrmd;zatl'on))
K2 K3l dud B N&xl alse
“K'ﬂ“ is Hs‘\ (Farfroror‘trunv
dhion) ¥ Gooosf was sel
in PHIZ,

kbt ¥ 'trap.
m, s manlissa. Bits.
uninveiled exp. plus bias,

and e.xf»onen‘t inversien )

h:cAeA. ‘Fo\' 5\‘\0\"t case
where FNz| and signif-
icance is contined. o
A0CO3 (1u.nrcl AQa\‘L)

NRTZ,FAFL)

>z Fﬁ;t-ht:?rn shifts (implies Fu Y
(result = o)a

FAL, FAS, FsL,FsSs

PHASE ]

- 8o%9

[

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

ENDE = FAMDSF. PHIS
SxPR = FAFL,PHIS, N (RTZ +FEUF NF;)
RW = FAMDSF, PHIS | RWDIS =TRAP.NINTRAPF

AXS = FAFL, PHIS

A3IXi = FAFL, PHIS, N(RT& + FEUF. NFZ)

=1) \nstcnr}‘ oF =0 n o cdst oF unnarmal’
s Pos'ltx'vc,)'Tﬁc biased exponenl o, and si
e of o long operdation)

S/TESTA = FAMDSF NFASHFX , PHIS

S/cct = FAEL.PHIS. FEUF
4+ FAFL.PHIS \FRINSIG & see PHI3
S/cca = FA FL.PHIS, FEUF (exp. underflaw)
+ FAFL,PHIS , FECF

30007 are on if resalt neq.

('\n\;\\:lnteé ky tra.P)

(ne_eéee\ for s'\ﬂn bit)
(h:eAca{ To assure >0)
2ed (FN=z1) ADB/suB
1nI|F|'z.a.ncc s confined.

(e*r.unc\e\’(\:\cw)
(i;ﬁSl.ij;lf;cnn-t resolt). FN
-((n“l\;\'tc_.l F FsTrap anFE=0)
(exp. overflow)

PHIS ENDE
TBL ADceg — s T result #o (see PHIZ)
S - RW T NTRAP
S A
| A3l (H\ergc.).l\: resull # 0
For indieation (cey
€634 where The resu
cortr: e s, 32 b
i S/TESTA
\ = cc
| = CC2
FAL, etc,

4k

q0f9



(PRE2,NIA)
rﬁ’Rv |+ A } NoTES ! FHe D"@cs‘i_, S”+->C”+-qu) Beon
l' . A = AGO3( on T +x-or—x) ”%(Bcord)
PHI A->S B A = A&TT7I
RR-A, MB+C  (slere signs) A"s A4731 J
(The) = S PHIo | MIT {f NMITEX 2>
— uminverte: p -
PH2 A A N (?Ag) - A S/FPR T El'otse_c\ (er) L (narma.)iy 28T ) MITEX=> _.1
€ v C[ , ?C:) —;—)D) +X- or—Y EXFDh:nt J
PH3 | A s’m B, (1a)+(fce)-128m E Pan | AB"+ e’ Ber-rr AR (assimilaTian)
MBvl » C c’ D" cs3l f(Beon)
ASN, CSN 3 03, 0+’ Boen
ASN.NCSN = T~ D S Priz ['A7 D" 53155 A" | © »=D" ]
NASN = 0-»D, RRul A _]
‘ 4 . |
PH4 | (A'=0)= s/RTZ PHIB | (A=) A"— SxYe—A", E+1 »E
(AT#0)F \Al-skiewa’, E-1rE (/ase $ A V1g) =
“ " "
adjost iter, chr. (ddde 2 Tec) AB'—> 5'x 16 A} E-|E
" D f Nesn [(Vas A1) or RTZ] =
P A" if NFPR.N(RTZ + FEVUF.NFE)
1 ” —
PHE | NASN = A" SXibpap) E-ImE } A 55" E RRR N " )
adjust er.clr. (delete 2 ter) Et G4 » A0IOT, ' A0S 3
AsN, CsN= C'» D, o~ A, Beon I's »» cs000T § FPR, 50 Ry | if NFTRAP
AsN NcsN = (go To PHG) _}
PRIS | A@cs—5 if N(RTZ +FEUF.NFZ)
PHé | DT> S'x1C 12 A E-1mE ‘ s+RW if NTRAP
PH7 | (A'20).NASN= A SXIb A, E-i »E -J
(a'=0) = s/RT= FLoATING MULTIPLY LoNg  (FmD)
ASN =5 A" S+ 3] 0 2A) Beok J
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

(Phd

lse. Fr:cea\x.ni PRE2.N1A): S/Lis\/a § long=

(PREI,NIA + PRES.IX + PRE4). OVl OLF

for RRv +1 Jurins PRE2,NIA

Expanen_t summ;n:‘ se'tuF:

- mulﬁpl)‘er : ABCS0007? S
+

n

:A—»5

S —»> A0OO7?
- mu\tn‘r};mn_l: CT-D
“+ P ¢ =D

{»»cs0 (o remove 2x biasfrem sum)

SXPR
SXA
AXS/|

=FAFL.PHR. RN

= FAFL,.Prz NRN

FAFL,PH2

DxNc = FAFLPHE N(MWN@FAFLM) « = MWN
DAC/e = FAFL.PHZ.(MWN @ FAFLM ) « = NMWN
8/cso = FAFLM. PHZL

"

PRE|.NIA:  long: RR |- A AXRR = FAMDSF.PREZ, NIA Lsw. & mltiphier
T shefl: RRw» A ooz moltiphier
PRl | A—> 558 BxS = FAMDSF, PHI  SxA = FAFL,PH| (0> 8477 since AGT7! = )
T:(L RR -+ A (I’eéunc}o.nt T s\er‘t) AXRR = RNXRRO[2,PH} } m.s.w ol mu\t‘.F‘(tr

RRO —» RN~ (Store mulbiplier sign) S/RN = RRo.RNXRRO; RNXRRO = RNXRRO/2. PHI 4] rRaxrrojz = FAFL

(R/RN = cLEAR)

MB —» C m.e.w ST mu\t;f“aml.

MBO - COCIL ——> MWN (store mu\t‘l‘a\;mnl sign) | S/Mwn = FAMDSF, PHI, cocle | (R/MwWN = cLEAR)

s/cxcn.aa (for co#cﬂ’coaslv»cﬂﬂ n Pl-la) Sfcxel3a = FAFL. PHI

Riccl (for exp. underflon tesl in PHIS) Rjcel = FAFL.PHI

Rfcez (v v vederforerflown o ) r/ccz = FAMDSF, NFAMULH, PHI

s - CS0007 (%2 invert Aoco7 T A ie n=3.) esxi/5 =« FAFL PHi exp. bils ore l;ﬁ\lcl:tC_A when negno

S/TEN (starL lnterruﬁ\:em\'ty) S/IEN = FAMDSE, NFAMUL, PH|
PHZ |  AO~++A47 AOB3I > A4gT] (mantisso) AXAL3Z = FAFL.PH2 m.s.w, & mottiplier o> A exfension)
TeL | comc47,co3l >c#87] (moitissa) excL3z  (RF, séf in Pi) » o multiphicand ¢

uninverfed multiplier
exp. —> Aolo7
(0 +» Ao, Acs31)
uninverted. mu\tEFh‘m-ncL
exp. > D (onlyDoaDTare's iqwifh

}

“_i28”+» cs0007

FmL (IF), FMS (3F)

“FAFLM

-45-

1et9



PHASE /

l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRZ. (caﬁt\.nu.cg)
Tol S 2B T shefl : (rcy\a:e coiterts FIB with shorh mu!’br‘fex-} only bils 8-3) ore s ir‘n{:lr;umt u\n; sos3l
reduce o ACE3| I—eﬁnnl\css F fobdther S is cortrmlied by SxA or SXPR (Jos per sbeve))
Bxs = FAFL,PH2. N(FAFLMNGE) (0 B4T71 since A4 =0)
L FPR O fina) produil 'sTo be negalive | §/FPR = (s/rPR)= FAFLMD. PHZ. (MWN® RN)
Access of hsw. EFoFaanc)s: (bite 0031)
s/LB3i/1 s/LB31/l = (FAFL.Ph2)
MRQ }'.‘E ;an (moltiplicand) MRQ = ( u Y. NoZ2 cauges MBv| —+C in PH3
s{DRQ SjoRQ = ( " Yoz
sjexh ' F shorl sfexfy = ( " ).e2 o O wrc w
S/LRBK/E. (mufﬂr\ie.v‘) S/LR3\/2 = ( " ) ({or RRvl—+A n PH3 'vf 'ons)
- (o —+>A v on " skor't)
enable TerL T lang TeRL = ( » )Nez
PH3 | A4771 — S477| 4 BATTI (\'nsis.f shert) SXA/B = FAFL.PH3 | BXS/| = FAFL PH3 (does nel affeil Boo3 orsoon)
Tel| A+D+ 30— 50007 —~» E000T SXK/I = SxPR/l = EXS = FAFL.PH3 (un‘m‘ugl_ exponeil sum)
" O s P PX = FAFL.PH3 (P18 vsed as Lerdtions &r)
sholl 0> coost iF shoi see PHE
TGRL MBv | ., coo3y .If ‘cnﬂ n
V'F Qs AGTIY P\X/l = FAFL,PH3 (o.!\ a‘FA wm =.\I:ar unless sel Tarrmg &e]cb) o:f_o.:‘t;‘lz)
leng (AsN case)
ASN case: (A Tit“é‘mr\&—normn.\)’i&é:)
54771 4 A4771 (reaenerde A4771) AXs /4= (FAFL Pu3 N (FAFLM, ASN)) S4T11 = A4771 , see SkAJ3 above.,
RRvl — Aoo3l T \nnﬂ (reros 'fs\-\orT_) AXRR = ( " ).Ne2
s/NGx L3 mv‘ﬂr\{:r m:sa,-hvve. s/Nex  ( ). RN for |Al—» 8 v PH4
s/TsL s/TRL=( ). FAFLMD
O =+ D Dx/‘ = FAFLMD, PH3
(ag‘(a.ncet PH4 T normalize 1Ay
FML,FMS 29
PHASEF FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3 (con‘t(nueé.)
ASN case: (A is “s-’rr.r!c_-normn\c‘;el)
T e (mu\t.‘rh‘mhi) DXcfla = FAFLM PH3, ASN
0 —=pA  (mollighiar w in B) A%l 13 high and no sd terms are active
ASN,CSN 1 s/PHG BRPHG = FAFLM. Pu3.psN, Nesn % simple-nomalree moltiphicand |
ASN.CSN =» MPP, which causes: MPP = FAFLM,PH3 ASN, csN prepare for ‘terdions
[ O A A/I 2 meP redundart n PH3 bit needed
C»+D Dxc/e = MPP } T MPP rises n PHS or PHT
MPP = J | —+>cCs ‘\f sfana nﬂaos'te, CSX} = MPP, (MWN® RN) (Fo;m;/c Fraéuri sr}-eme)
s/exs s/exs = (s/Cxs/l) = MPP for D®cs —+>c n Phg
BcoN BCON = BxERa.FAMDS‘F/M.eTr_) which red.to mpp | fonlions c\e.s;.—'.LrJ serqrn‘bl/y
5/PHq BRPHY = MPP pre-ierdlians Phase
R/IEN R/IEN = MPP slop tervoptability
L 8/T8L s/T8L: (s)exs/l) = MPP for D®¢s »» C » Df(BeoN)
Ph4 (erfterec) on\y it The mv\t;f“er 1s nel normjalized )
TeL F Az0; /M3, s/RT2, MRQ/, R/IEN, | [ 6/RT2 = BRPHIS = RIEN = s/iRsijz = {s/RT2 1), which] redocesto FaFLM PH4. A4731 2 }
s/Lr3yz, sTioL T nel (sherl, Redd) {Mth =(8/RTZ/1)FAFLMb, 5/T oL = (8/RTe/1). FPRD (result = 0)
|al — s SXADD = FAFLMD, PH4 Aetifngn A qx.
FPRENR causes : insi FPRENR = FAFLMD, PH4, NASN “prenormalize R operand.
SXIG —A> A F A=0 AxSL4 = FPReNR {a] ohifts left ane hex,
E=| —+ E MCcTE| = FPRENR Aé\-"'—&aux uPonent.
up-couit PISI8 T At PeTPS = PeTPS/) = FPRENR, NA4T3I2 delcte 2 moltiply iteralions,
c+p ¥ Nesw DXC/e » FAFLMD. PH4- NCSN (For DS in PHG)
(odvance T PHE T A% 0)
NOTE : nermalivalion of fhe |} , metedd oF A, avoids The case o the. smallesT Fosg'u\a le nesitt've mu\t'\r\;er
(a1 1’5) being nermalized To befome “=17. TThis would rccsu'u—g s‘aeo'm\ cafbro) Ipgic To circomvest PHio.
FML, FMs 3sF9
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l

PHASE
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHS (en'tzr&; onl}/ i mu‘txiahér- Was an snnorma)lized won-zero romber ) (1-% ocks i shor] , =13 clocks i !arz)
L ASN => FPRENR FPRENR = FAFLMD.PHZ NASN
A— S xiL = A ] SxA= FAFL.PHS | AxsL4 « FPRENR l
E-lmE (0-4 clocks Tsheit] McTE| = FPRENR normalize, e
up-couill PISI8 TOv\a v wleng)l  PeTPS = PaTPS/3 = FPRENR.NA4T3IZ I (same as PH4)
s0§tain PHE J BRPHS = FPRENR . PHS
AsSN.csN .
(a.r:‘v:m;e s PH‘) T norma.\;te l‘nuitllr“cnhl;v
AsN. csN => MPP MPP = FAFLM, PHS, AsN, cgN prepare For Leratians
s/PHY )c‘t}_ - see descr PH3
PHe [ (erlfered cnfy hi multx%lzc.anc) s unnermal lieel; can be wiltered flam PHI or PHI)
Ter| p—ss S%D = FAFLMD, PHE Cis inD (+or~mo)
FPRENM causes FPRENM = FAFLMD. PHL.N(PHT, ASN) = FAFLMD.PRC. | “prenarmalize M ,rerul“
SX NG > A AXSL4 = FPRENM mult]Flllm_nc) X e+ A
E-l w»E }% ‘ms"%v Fyp=o MCTE[ = FPRENM, FAFLM down -count e,(FanenT_
s/cxs ) sjcxs = FPRENM.NA4T3IE +,(S/cxs/1) HorA—swrcsmp in PHT)
/el s/T8L = (s/cxs/1) 5= FAFLMD.PHG '
(m;va.ncc‘t, PH'?)
PHT (en’terec) Hrom PHG an\y) (1-6 clacks [T s\aﬂ’., =14 clocks \onﬁ; maximum arr\nés onlly 4o Sadl is” muit{r\fca.né)
Tee] T aso: §/PHIZ, de. same asin PH& | (S/RT2/1) reduces To FAFLMD.PH7. A473I2 resolt =0
s
T8L .
(Frret ock m{;/)
FML, FMs

PHASE ‘

4f9

[

FUNCTION PERFORMED

SIGNALS INVOLVED COMMENTS
pH7| (conlin uec\)
T Ago:
ASN => FPRENM : FPRENM = FAFLMD, PH7.N(PHP, ASN) = FAFLMD, PHT.NASN ] conlinue )amnomallea‘iu;n
Arsxicma |, S%A = FAFLMD.PHT | AXSL® = FPRENM (1-5 clocks f short
E-|=E MCTEL = FPRENM, FAFLM 1-13 v« long)
s/cxs } on\}, ¥ Aazo s/cxs = FPRENM. NAGT3|2
sustain PH? BRPHT = EPRENM. NA47312
ASN => MPP MPP s FAFLM,FAFLMD.PHT, AsN prepare for Terdl ons
s/PHy te - see deser. P L(svrplus | mech. conventence)
S (ol cases) CXsS s oh‘ﬂ%rous\wait PH7 (For A—rss2c+oD when MpP)
g | (ertered From PH3, PHS, or PHT as finglion oF MPP)
T8L
I®Cs —S-mC { SxPR = FAMDSFE/M.PHY; cxs was set by MPP, {rndkch multa'faﬁv'ca.né signTe
CS's are on |'F (MWN@ RN) mu\tﬁy\\.er for ]rrm}uc't] )
C—+rD f(Besn) (described se.rarai'ely)
BeoN  (deserbed Sern.rntglr) BCoN = BXBR2.FAMDSF/M etc, which reduces & | FAMDSE/ M. PHY
0-»D (relited +u Bean logie) Dx/1 = (FAMDSF/M. Puq)
s/MIT  (MIT is a fash PH10.FAMDSF/M ) s/MIT =( » b} (rereai;r) (sustednec\ in PHIO urtil MlTEx)
S/TlL (‘Far stihqle. ‘:vel t;m;mj) E/TII_ = ( n ).NKSC.N ((S/FLMc}l).P\B) {l'nHLit when sn;vj\: c\oc\ﬂ.ni
or when unl\/ two PHIC clocks -
s/FLMC fF s'sr{i‘ﬁ-«u\ce n the o"l.jt'nnpl mu)‘bi:hér‘ G_x;s'r:.). cn\y n The leasl 513_6:?\':41: hex. (l-a. on\)! two
clocks. & PHIsta be u.sel) S/FLMc = PHA.PIB, (S/FLMc./I)) where.
(s/Fmch) = FAFLM. PIL (P15 + 02)
FML, FMS

-47-
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PHASE ]

l FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

PHio

[T1L

= "M1T" (mu\t\'la\y ‘tterations )

NoTE ! Raé»s‘t:r crja.m}.illon bit

>

FLMC s \-\{j\v QUFI’V»% The nedl % lash clock

MITEX » o« " v 1adh elack

MP|€1 W W even num\-.mrei
ic\»ac\‘isj trc‘uéx}\g \u‘t
UF‘ccun‘t P1518 when MPiq = |

BceN

sustaim PHIo uill) Jast clock

R/TIL (nitiate end of TIL (2 clocks n uAv))
R/MLT (rePent:r) ]

S/TSL } on last clock (MI1TEX)

(advance to PHiT)

(IE cle
> (TIL excepD when only 2 clocks are re%u'n-e

(unéer “MIT Tunclians™), On

P.)‘ Tn‘m\.ns w;\\ be TGL .mat use.)

s/Fme = MP19, (s/AMcft) « see r\ms:. 9
S/MITEX = FLMC
S/MPIC‘ = Becarn, (S/MPI‘\/I)) which l'eéuccs

PCTPS = MPIq

BRPHIO = MIT, NMITEX NCLEAR
R/TIL = MPI9. (S/FLMC /1) + NMIT
S/MIT = MIT.NMITEX. NCLERR
S/TBL = MITEX. FAFLM

ks s\nFr.) 28 clocks T 1on3; subtrad 2

mn‘tre\) O-nj o-mer SUC)’I Aété\k are Ae.sc\:\LeJ
Iy jenera.) conlre) Funclions ore h:tuj beow,

T MIT. NFLMC NMITEX ,NMP1g

BCON = BXBR2 . FAMDSF/M,NFLMC, ke, which red

% number of PHT clocks)

rcsis a)wa)ls \us\\
S—L‘i‘fter&h'ons &
wees T MIT.NFLMC

(NMST ‘Fer- \nTt\cu\ resJ)

prll | (PssimilaDisn phase)
TBL A+CS+ K3l = S A SXADD =FAN\DSF/M.PH|I) AXS = FAMDSF/M .PHI| K3l is end mr,JP.-,m B8
B +C532,0533 Bol - B BxB = FAMDSF/M.PHII (affecks Baoco7 anly)
(D corlains zers) .
C D F(zean) described szfarntgly sign Terdiion sé-up
1 c53) F s complement 2D csxifs = PHIl (s/pcwem) « (BeoN Logic)
MRQ/! MRQ/l = FAFLM, PHII
s/Tel $/T8L. = FAFLMD, PHI\
(odvance Tz PHi2)
EML, FMS cefq
PHASE l
L FUNCTION PERFORMED SIGNALS [INVOLVED COMMENTS
Phi] (sign Teration)
TBLL A+D +cs3) —>S+rA SxADD » FAFLM PHIZ | AXS x FAFLM PHI2 compleles | praduct |
O =D Dx/y\ = FAFL PHIZ.
s /NGx e/NGX = FAFL . PHIZ

5/G0003/1 T shorl.Rodd (cduses "k71")
s/LRa\/&
s/Tiol ‘¥ nol (shetl. Radd)

S/LR31/a = FAFL.PHIZ
s/TIOL = FPRD . PHIZ.

(s/q0003/\) « FAFL.PHI2 NFPRD, resel by CLEMR

st ur‘For nean‘b.on and
shorl truncelian
‘Far S RWv| f (onj or Reven

P3| (1-2 clocks , bsth TeL T (shofT.R 0Jd ) , Shervise bsTh TioL ).(NeTE: rroa\uét is an absplute value:zmz€n gl ,er=0)
TeL
sr | cASE |1 (FAFL.PHI3, NFPRR): “REsuT [NOT READY MoR SToRAGE ; requires shit left of rigt (1 clock Fregd)
TioL A—»>S SXA = (FAFL,PHi3,NFPRR)
susCain PHIZ BPHIB = ( )
u Tiow .\$ net (s\r\ort.Roéc)) s/TioL = ( )~N(FPFN-A52552)~F PRD
v LR3l/2 s/LR3I /2= ( b} U high exchpl in ceflain FAFLAS cases
" NG s/Ngx = { )
Bx2 ~»8 (insig) BxBLI = ( " ) (for FAFLAS)
A4&T = (FAFL,PH\E.AF,’), (Ivf-. “améuct) =1 5, =3 - %= Ye resiits in —{ x-| )\'\anu Fr"‘)"" +|)
Sx fit > A (logical) AXSR4 = (FAFL.PHI3, A4T7) (vedueests I As e, Yid)
E4+lmE PcTE] = ( " b} ur-coun't cxrenent
A475V2 RTz =5 FPPN (e, [ipredud) = gz ¢n <&
SX1e 7 A AXSL4 = FPPN
Bo003 —+A283] bt path rm‘.J.—.‘) by AXSL4 FAFLM. PHID
E-)—E MCTET » FPPN Aown- couill exponent
| + Bc3) (insiq) s/Be3l = FPPN (for FAFLAS)
FML, FMs

J
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PHASE ‘

[

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
P13 (Corlinued)
CASE 2: A47.(A4751Z +RTE)=> FPRR: "REBULT READY" For sTorAGE  (ie. [product) = Y < fn < ,or=0)
A+K—ss T produch neqafive SXADD = FPRR,N (RT= + FEUF.NFzZ) FPR K= K31 dueTo Nax; also
A ——>S " positive sxA = v . nN{ “ ). NFPR (slwort‘RQJ{D) Sk e
O ——»5 . resulbzers or ex‘:.unéa‘ﬂow with the trQF F‘\:uj (Fz) N (e, neither & c-]mve) on far proper ‘trunc_o:t{on_)
§0031 —+ RWo | © not (shefl,Redd) RW = FPRR,FPRD, N FTRAP kb trae ] ¢ Priz)
54871 —> A0S3| AXARS2 = FPRR.N (FAFLD .02) m.5. manlisse bits
E+64 —»A0lIO7 AXE : FPRR (E?\_}» AI) E0207 AOEC'T) uninverted ex'em‘crt fv]us bias
(0> 40) (siqn hserled nedt phase)
I's s+ CS0007 W+ resolt n.-_saiv‘vc csSxifS : FFRR, FPR ({or s[i_n ineerbion an() Q-)(Payvgﬂt '\,Ng.-s'mn)
S/DRQ s/pRY = FPRR
s/Tel S/TBL =
s/PHIS BRPHIS=
Trap f result nat zero cmc\ (exrx overTlow + exp. onderflow with trap r\,aa (F=) ony:
FTRAP = FEOF + FEUF, FZ
FEoF = FAFL,NRTz NEo,E] overflow: un\:iaSeJ exp. > 63
FEUF = “ v Eo, NE| unéerﬂow: n . L4
S/TRAP $/TRAP = (FPRR.FTRAP)
8/TR29  (Yor Lrap address 68) s/fmReq = ( . )
FML, FMS % of 9
PHASE 1
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHis| ENDE ENDE = FAMDSF. PHIS
Tell A@cs —> 5 if result nal zero SxPR = FAFL.PHIS, N(RT® + FEUF.NF2) €50067 are on \f ressll neg.
& RW T NTRAP RW = FAMDSF.PHIS , RWDIS = TRAP,NINTRAPF | (inhibited by TRAP)
For S e A AXS = FAFL.PHIS (necé:.l for s]qn \:';t)
ce3ccdd | > AR ‘T resalt nalzers (merqe)] ABIX{: FAFL PHIS N (RT2 + FEUF.NF2) (ne.cAcA for cafTain FAFLAS mscs)_
corlr. | sjresTA S/TESTA = FAMDSF, NFASHFX, PHIS
| —CC) ‘F underflow and s/ccl = FAFL,PHIS, FEUF
tomcca » v or overtlow [ resuito | s/cca = FarL.PuIS, (FEUF + PEoR)
FML, FMS 9 sf 9
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PRI [ RR-A, ME~c,  (dlore sigrs) | NoTes: PHY | (A1) 3 A" S"XYiu A", E+I #E ‘J
i A = Aoo3! (@i (A"=0) » s/RTZ —
PH2 | Aws 3L (TAgjwe A, S/EPR F i A = heT7) ::5;5 (AT, (A0) > A5 5 %2 ma” 1
| Cm <l —(tce)w e,  b/-or—fr LA paral cs31) | (A" (AF1) 3 Als sTx2» A"
i (tAe) =
r ; . i 1
PR3 | (1Ae)- (1) —+ S+ E , 0D ! i :;r;‘:;:“ L
i
RRvI == A, MBv) e | e*pomes PHIO | A" 5 Al +7AB" E+i| »E, hold 531 |
PH4 | Ast, cefla A l—= S o A" owB” ) I i
-jc"l > D% o3y Pl [ prTt NDITEX >
(K'=0).cSN = S/RT= (tker) (s5%clock) DITEx>
(ASN + (8= O)) NesW = AT S»8 Cw) j
NASN(AFS) = 1A' ) =sSxitma”
E-lsE, <’ if Nesd l pHIZ {B"’-ys”xa,»A') (%uq 2‘“)»»!\3!, &’ l
<
N -
s |
PHS | NASN 3 Al X 16 -» A" E-ImE J ‘ PHIZ A5’ i NFPR,N(RT2 + FEUF. NF2) |
ASN.csN = —\c"|»D)cs31, 6+ B” * A A" s T FRRIN( " N
ASN.NCSN=» AT» 8 B” — B+ Ao, s'4s A0%31
) I's r cs0007 F FPR, S R 11T NFTRAP
PHG 1 D' S xlamA”] Et| E } PHIS | A®cs —S T N(RTz +FEVF. NF2)
} S 4> BwW i NTRAP
PH7 | (A"#0),NASN = Al>s'x16»A" Exire j
(A"=0) = s/cce (o), s/RT= —
ASN 2 A>T’ 7
FLOATING DIWIDE LoeNg (FpL)
PHE | B> ™A, [~ D]csa, 0mB” |
PHASE [
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

TaRL|
FRJE.NLA: RR s A (insig) AXRR = FAMDSF, PRE2, NIA (mﬁels‘ulkﬁfcan\iyhefﬁrhmsc)
BH Y A—rss8  (nsig) BXS = FAMDSE PHI | SXA = FAFL PH (for ong FAFLM)
T4RL RR —+» A (ms.w, a‘Y numcru’tor) AXRR = RNXRRO/2, PH{
. RNXRRo/2 = FAFL
RRO —» RN (sTorc sign o? numer,) /RN = RNKRRO.RROS RNXRRozRNxRRO/E,PHl }
(R/RN = cLEAR)
MB s  (.sw. & denominalor) (by prepardlien codtrs))
MBO > COCI ++ MWN (sTore denam. sign) S/MWN = FAMDSF,PHI.cociL, (RIMWN = cLear)
sfexciaz (for co ea7, 0Bl vechaT) n PHZ) 6/CcxcL32 = FAFL PHY
Rlcct (far exp. underflaw Fest 1n PHIS) Rjcel = FAFLPHI
Rjccz (for n um;er/evzrﬂw wowower 'D Side by zero Lest in PHT)
R/:c.?.: FAMDSF, NFAMULH, PHI
\'s o+ €50007 (Fo invedt AoooT T ALs neq)] cexi/$ s FARL. PH exp. bils are inveiled when neqnof
s/IEN (starl iterruptability) S/TEN = FAMDSF, NFAMUL,PHI
PH2|  AO » A¥T A0B3I +» A4BT7I  (marTissa) AXAL32 = FAFL.PHE. ms. & numer p» A extension
TeL COwrca7, COBII w4871 ( » ) cxcL3z (FF siL in PHR) P Jmm.g—»c "
Exponerl J“F&rcncini sét-u‘a( numer, exp | minus denom. exp.):
- numer: ABCS0007 — 5 SXPR = (FAFL.PHZ), RN uninverted numeraor
+ o A 5 SXA =( v ). NRN exp, —+» AOIOT
S —> AQ00T Axsp = (v ) (0 -»h0,a0831)
- denom: € - Dxefe = ( © ) (AwN @ FAFLM) <= nuN \'nvertcA denomin r
+ v T-D Dxne  <( o N( " )« NN }uf-ﬁ D, (snly 22007 are s'\gri-‘?.)
| ~2cs7 (For 2's camplement) esTxi =(  *  )NFAFLM " pr CSQ0OT
§B (nsig) Bxs  =( o N(FaFLM, Ne2) (For FAFLAS and FAFLM)
FoL (1E), FDsS(3E)  "Fa=mp” [ ofq
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/
PHASE |

FUNCTION PERFORMED SIGNALS [INVOLVED COMMENTS
2| (conlinved.)
TeL | Access o Lsw, & aFeranA.s (bits 0o3y)
s/LB3i/1 s/B31/) = (FAFL.PHE)
HRQ } Flong | (denominator) MRR = (v ez couses MBul 4 C i FH3
S/DRQ SRR =( » ) .Nez
s/ex/t it sharl sjexi = (v ).e2 o v
s/LR3)/2 (numeraj:or) 5/LR31/Z = ( " b)) (’forRﬁv\#A n PH3E \ansj
enable TerL long TR =( » ). Nez2 (0 —>A » v «sherl)
s/FPR f Final quatient isTs be neqalive sJFPR = (s/FPR) = FAFLMD.PH2 , (MWN & RN) algerithm qenerafes |quetient|
PR3 A4TTI - S4771 -~ B4AT7I (fns‘.3) SXA[3 = BXS/l = FAFL,PH3 (for long FAFLM)
Tl A + D +C57 — S0067 =+ E6007 SXK/I = SXPR/l = EXS = FAFL.PH3 UnLiaseA exp. A’\@ucnc&
. —
‘? numer.exp, = Jencm. exp
shori] o> P (dear erdtions &r) Px = (FAFL.PHZ)
R [o - A4TT axpr = ( )
hi A&7l —> 54771=> 4771 (regenerdle) Axsfa = (FAFL.PA3.N(FAFLM,ASN)) | SxA/3 =] FAFL.PH3
l°“3 RRvl - A0O3! ﬁ:\cna (clears h shorl) AXRR = ( " onez Ls. & numerafor
1 » NGk T RN (For |A|—»5 in PH4) s/Nex = ( " J.RN
{D + coo3 ¥ .s\'mFt } see PHE }l.s.w, & denominalor
MBv | —» oo 31 T long
0 #D DX/l = FAFLMD.PH3 (for JAj—»s in PH4)
s/Tal s/Tel = (FAFL,PH3, N(FAFLM. ASN)).FAFLMD
PH4{ (purpose: precess numerdfor — convefl o absolile valoe | zero chec,k) prenarmalize F Necessary, examine denom,)
TaL CASE | :(ASN+(A4731=0)).CSN : (°\Ehern_ &F unknewn mn.gn'ﬂ’,uc)g)
</PHC BRPHG = (FAFLD.PH4 ) _Ncsh . (ASN +A473)2) | set-vp for zero checking
C 4D DXC/C = (FAFLMD.PH4) .NcsN and prencrmalieing denom,
1Al—>s SxAdDD = ( " )
S —+»A (nsig-replaced in PHG) AXS = (FAFWD.PH4 ) . AsN
5 o B (save for PHB) BXS = ( n ) .Nesn
FDL, FDS 249
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHa | (cortinued )
TaL caSE 2: (r4731=0), csN => (g/RTz/I) , which redvces To FAFLD, PHe.A47312.csN. (O |+ nen-zero Jmm.)
g/PHIS (e te end phase) BRPHIZ = (s/RTz/l)
§/RTz  (resull = 0 ndicaler) s/RTe = (v ) (R/RT2 = CLEAR)
MRQ/\ (ﬁc For nesl ;ngtruc'b'on) MRQ/; H ( " ). FAFLMD (- P, &)
R/IEN (‘ttrm;natc ;ﬁtcrrul:&.‘k;&);ty) R/TEN = ( " ) (was seb in PHI)
s/i_R3\/a (‘For s+ RWy| n \ohs mse) S/LRS\/a = ( " ) (nst hc:A:) '1"1: s}\ort)
s/TioL F \onj s/TioL = n ). FPRD (nee;eé because Ss»RWot)
cAsE 31 (A473! #0) .
ASN : = FPRENR FPRENR = FAFLMD, PH4 NASN Prenorma}l‘%e.\R"chramL
{nvmerdtor nat simple-normal faed (ﬁ—»c\uécs o)) (re. 0€nd i )*%{, §¢n<o)
jal—>sxle +—A AXSL4 = FPRENR {numer.| x & =+ A
E-l = E (ad]. exp) McTEl = » (insignifail F Azo)
vp-couril PI518 T A40 (insig) PCTPS = PCTPS/3 = FPRENR.NAGT3IZ (For FAFLM)
(advance to PHS)
¢+ f aan Dhc/e = FAFLMD. PH4, NcsN (for PHG)
ASN i (rumeralor is simple -normalifzed) (e, Yu & ndl | =1<n ¢-Ad)
Al — 5 —>A AXS = FAFLD.Pn4,AsN {numer) -+ A
CeN:
(see CASE 1)
CsN: =>DPP DPP = FAFLD.PH4.ASN, csN sél-up $or divide Terakions
c—D T mwN — DXC/‘ = DPP. MwN } -—IDehom l -++ D,CS
T-+D, | pcsal | AWR DxNG/I = DPP. NMWN
DPPL OB Bx/I - DPP Clear B for PHA, e, 11
s/PHq BRPHY = DPP
s/T8L sfraL = DPP
ALL. CASES: Al — S SXADD = FAFLMD.PH4 (Men was st i Pr3 ' FRN)
FDL, FDS 34f9
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PHASE

/

FUNCTION PERFORMED

—

SIGNALS INVOLVED

COMMENTS

PHs| (eitered from PHe T (ASN.)(ato) (1-|S clocks T shorl , 1=13 elacks 'F long)
TeL| cAsSE |: ASN => FPRENR FPRENR = FAFLMD,PHS, NASN cortinue. prencrmalizing R sperand]
A—>SXIGr>A AXsL4 = (FPRENR) (A cottains a non-zero pos. ne)
E-l — E (“AJ e.xF-) metel = (0 o» )
susTain PHS BrPS = { ). PR
up-count PISI8  (insig.) PCTPS = PeTPs/3 = FPRENR NA4T3IZ for Farim
cAsE 2: AsSN (Vg €ARI)
CsN
(G.A\lcx.n ce 1o PHG) (j.'o s(mF\e normalize ;enom,)
csN = DPP DPP = FAFLD,PHS, ASN,CeN
W‘L—_, (descrin PH4 -case] 3)
BoTH CASES.
A—s SXA = FAFL.PAS
s»8 f &R BXs - FAFLD.PHS NcsN (save normalized | nomer.)
for rélurndo A 'in PH8)
PH& (erlered only ‘T Z2R - from PH4 orPHS| D corfains The denominaler where 0 ¢d <d or —Ji ¢ d <o)
TL] p—s SxD = (FAFLMD.PHC) (¢ D in PHe)
FPRENM causes : FPRENM= ( » DN(PHT.ASN) = FAFLMD,PHG | prenormalize "M operand.
Sxlle = A AxsL4 = (FPRENM) denam. x 1o = A
E+l > E 1 el § D20 PcTEL = { « ) FAFLD adjust exp, .
s/exs 3 sfexs = (0 ) NA4TziE 4 (s/cxs/1) (far A =S C++D n PH?)
s/TsL $/T8L = (s/exrs/1) €~ L— = FAFLMD.PHG
(m:)\lo-nce. 'ta PH?)
FDL, FDs 4of 9
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHT7 (cnterca from PHG on\r) (I-G clocks f short LS4 clacks it 1on3-) maximum o.rr\fes anly Fa'all s r‘enam,, which beeomes 117)
L]l case i (A=0) (®NIDE BY zERO)
‘ét. V—mccz (n<0 everflow) §fcc2 = FAFLD.PHT.A47312 (ec’s will = o160)
6 s/Pri3, RTZ, e, (descr in P4 -cfasE 2)  (S/RT2A) reduces To FAFLMD. PHT, A4T3]l= (st nest 15 lasl Phase)
(reL
on CASE 2: (A #0)
st} 7 ASN => FPRENM: FPRENM = FAFLMD.PH7, N(PHT. ASN) - FAFLMD. P NASK[] conlinue premarm. denom.
clock A= sxlerAl L o AXsL4 = (FPRENM) , SXA = FAFLMD.PH7
) E+| s E } meg Ao Petel = (o ).FAFLD (1 -8 docks T shorl
sfexs } W F sfexs = (¢ ).NAsT3I=m 1-13 clocks  long)
. only Ato ) .,
sustain PH7 BRPH7 = ( ).NA&732
ASN ¢
(u.AVan:e vy PHB)
‘ast c\ac): FGES s;mr\e-
BOTH cASES: A—>S—mrc exs is on Throughasl. PH7 nerma)ized. denam, in ©
PHB (:n'tcrcc) from PHT on\y)
TGL B—>S-mA SXB = AXS = FAFLD.PHS retrieve nermalived \nomer, |
DPP = o/PHq, e, (desr.n PH4, casE 3)| DPP reduces T FAFLD.PHs (heN is high)
PHY (en’terco‘ E/.DFF’ From PH4 5, or 8) (i-ja c\ocks; 2 clocks on\y T frumer| = 1, in wich case 2nd clLoex \'sTLl.)
T8L
or NOoTE: A wr?tains fnumer.) R which s '/“_S“ &) ern=o (meaJ canA’lt;on nThis F\\“g)
TeL D coifaing —)denom,| , where defnom| is /€ d &)
hence, JA| +|p| covld Froéuce_ a | %\.\St:.en‘t‘;n‘ﬁc range. Ye $q¢le
if ngo, PHq ard 16 scaleFe nutherdr G ossure a %uot\ént inThe ranqe Ji¢ < )1\(! (e, hormn\.\‘lc.l)
5of9q

FDL,FDs
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PHASE ‘

| FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

(cofitinuved )

CASE | A47 (means A= +l)l'1e.n<.e.
A— Sx Y, A (FerUCcs + )
E+l-»E (‘"AJ exr.)
sustain PHY
(Ac!v:mce. To cASE 2)

PHY

(T\I"HNG-: T8L i net en'texa; from

A — 5x2 s A (scle Tor a'"ftmz'\'('on)

T (npd)tng): (1giql<le)
(advance 12 PHIC)

i (ncd).(neo): (eglql<t)

CASE 2: A47 (means Vi <ALl or A=

K&l is ';q_s‘t enouak'\'tg 35‘::, ?unct;on

[IES IQJS IC) (Pess.&!t. oh\y‘fcriﬁ. numer = -] or-%‘:
AXSR4 = (FAFLD.PHY. A47)
PeTE) = )
BRPHY = ( )

N hence ‘/(‘ Q}il < |6)
CASE 2. TLL when en’ter;g From cASE 2; Té
s , as The anl;f bits 1o A-\qnse_ on e aAAer are

AXSLY

FAFLD .PH9,NA47

T8L ‘b‘m;nj
assyres l/lL $%§1

(TaL nék sustimeé)

L s suffient since
A4751.)

A3} +—Bo , where Bozo

te st numerdtor n'SM‘. | hey]

R = PHY. NK4C, A7 ‘mplied by KAZ sineeD47-
s/Pl ) o Furcbions BRPHII = (FAFLD.PHY. NK4G NA4T3IR) A&7 as by k4G sinceD47-1
s/TsL s/T8L = ( " ) (NK4G is 4 levels old

F (n=0): (4=0) in Tel case; G levels TTaL)
s/PHI3, s/RT=, €&, (descrbed]in PHe, casg 2) | (s/rT2N) reduces Ta FAFLD, {PHY. A47212
ALL CASES:
A—sS SXA = (FAFLD.PHY)
hold cs31 (for 27 tteralion) R/csz =N ( o )
eo] (edtered. =n))l T nzd in PHY,casE2.) (& 1< &)

TeL A—> SX Y A AXSR4 = (FAFLD PHIO) | SxAeFAMDSF PHio | assures i< 4
§2830 —> B00OR gded by (v ) B=0, s3l=0
E+| -~ E (o.n{; exp.) PCTEl = ( n )
FDL, FDs ¢ of9
PHASE ]
I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
Prio] (coritinued)
TeL held ca3l (for 2 tterdhian) R/cs31 = N(FAFLD. PHio)
Pl | “DIT” Diide Terations (23 clocks ¥ s \mr't') §5°F \onj) (2™ teration Throvgh nexl lqst‘f&rqtfcn; (2°=0))
TaL (nihia) condibions|: A cottains ExSaAjvsteJ numenl)(D,cs)coRTa.'m -‘Henem!; alse Yglc| €lalcz|e])
CONTROL SIGNALS :
DIT (c)f\u'c)c terations) FAMDS /D, PA1I
DITEX (last clock of DIT) DITEX = (FAFLD).02.(P27.P29,P30) shorb: P=22 (23+d clack)
+( » )Pae.( " ) long : P2 54 (55™ o )
CoNTRoL FUNCTIoNS :
P+ —=P eralions <Lr. } e PcTPl =(DIT. NDITEX) P was cleared in PH3
svstain PHY BRPRY = ( “ )
u Tal s/TeL = FAFLD, PHI}
(advance 1o PHIZ)
MR/l (awP &t i o17Ex MRQJi = (BIT.DITEX)
R/TEN (step lerruptabilily) RIEN =( » )
REGISTER coNTRaL: JL'sxADD =DIT
{A+D+Css| — s><a-»A} residve AXSLL = DIT, N (FADIV.P24) « 2IT residuie x 2+ A
BO —+ A3 urtil Pa¢ =) $/A3L =AXSLI . ABIEN/2 « Bo,FAMDSF/I « FANDSF.N (FAFLD. (PhIl.P26 +PHIZ)
Bx2 —»++ 8 tiact BxBL) =DIT I%votentl
{\«—e-» 83l }1“ - §/B3I = K4L.FAFLD, PHIl K46 means pas, residve
P
Cc-+D I'F(WQ DXC/D reéuccs to (FAFLD.PHH),N(MNM@K%) Fo\an'l'y 4‘F denom, clocked
{E—HD }‘.f (i ® 86 ) +denam. DXNC/D o (o Y. o y |l b,cs.is oppesite b residve
| +*¢S3y e —— sjcss) = DXNe/D Slocked inta A.
MWN, K#2  + AWN. k¥
(c~)(s=) + (c4).(s4)
FDL, FDS 749
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PHASE /

[

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

3 (RT2. 15 on T either eF:l’a.X\A =0)

PHIZ] (Finad erokion)
TeL {B —> SXB A } compleles Hu;b'en‘t\ AXSL| = SxA = FAFLD FHI2 .. «
K46 —» A3 S/AS! = AXSLI.ABIEN /2 «— Kb, FAFLD ,PHIZ 2 F shoil 2 ¥ long
0 —++D sl up For D/ = (FARL.PHIZ)
S/Nq-)( neaa.tfcn S/qu : ( ) )
s/gooo3fi if shoit (nsig) (s/go003f) = ( ).NFPRD (eﬁuot-'en,'t s Vrqht a\;jnc:)
s/irzif/z (for s-mRWel T long) s/LRsi/z = (v )
sfTioL b \onj s/TioL : FPRD,PHIZ "FLOATING POINT RESULT DouBLE
iz} (net o lastphase, 1| elock)
ToLf NOTE: e Hueten‘t) s m A0B3I T ehdrT or in A483 T long , The mosC sisr;\?cant hex.is non-mere (unless RTa),

long | FPRR is high: “FL.PT. RESULT READY” FPRR = NA4T . (NA4TSI 2 + FAFLD.02 +RT2) | (reduceste FaRLD. P113),
TeL ArK-— S W\ %uatl.en‘t neq. SxADD = (FPRR).N(RTE+ FEUF,NF2), FPR K= K3) dve o NG® ’(\\ K"
¥ A——> S5 " os. SxA = v )N( " ). NFPR will be high ins'lgn'tﬁ'r.u.ni\y
shott 0 —— & Tunderflow with F2=0, or T RTZ e shorl case since
S +» RWv! T bns (a.né nel ‘tra.F) RwW = ( ).FPRD, NFTRAP $4707 ore ]Sharu;_),
5487| —» A0B3! e !ong AxsR32 = ( ].N(FAFLD.OE) m.s. bils oF %uo'ticn't,
0BTl > A0B3I ¥ sharl AXS/3 = FAFLD.PHI3.o2 enlire qudtient,
Et&4 -+ RaloT7 AxE = (FPRR), (ie. BT w Al E0207 smhozoT)| uninverled exp.plos Sias,
(o =+ p0)
I's — c50007  result neq. esxi/s = ). FPR (For sign \'\'\sert;ﬂn and expeneril inversion)
S/pRQ sprg = C v )
s/TalL s/TeL = ()
s/pPH1S BRPMIS = ( » )
FDL,FDS 8ofq
PHASE ]
l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI3 (Cm'UnoaL)
TRAP Logic: FTRAP =
overflon  (uncendifional) + FEOF FEGF = (FAFL.NRTZ),NEO.E!
undedlow (Frz=1) + FEUF, F2 FEUF =(  «  ).EO.NEI
o\iv'm)g Ly zero (unconditional) + cca see Slcc2 n PHT
('nhbit s = RW1) RW = FPRR . FPRD, NFTRAP
s/TRAP | trap s 68, s/TRAP = (FPRR.FTRAP)
s/TR29 s/TR29 = ( " )
PHIS ENDE ENDE = FAMDSF,PRIS
TaL ABCS -5 net (que =0 or div by 0) SxPR = FAFL.PHIS,N(RTZ + FEUFNF2) €S0007 are on T neg. resolt,
s-+RW T nTRAP RW = FAMDSF.PHIS | RWDIS = TRAPNINTRAPF |(inkibited by TRAP.)
For S —+rA AXS = (FAFL.PHIZ)
ce3 4 < | 43| (merge) Fresult 0 A3kl = » ).N (RT2 + FEUF NFZ) Cms13. —neededfor Iom3 FAFLAS)
cortr. | S/TESTA S/TESTA = FAMDSF, NFASHFX, PHIS
lwscel T exp. undeflow s/ccl = (FAFL.PH\S, FEUF) (inhibited iF Aiv. by zera)
| +rCc2 unécr/owuﬂow s/cce = ( " b} cez will be on ¥ div. by zero
+ (FAFL, PRIS, FEOF)
FDL, Fbs 9.fq
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PHASE ]

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
Set DRQ S/DRQ = FABG/| , EXU Sets DRQ on every
g;ﬁgk €vom PHI thro
Generate PROTECTDIS PROTECTDIS = FAB® PROTECTDIS while PHA is ofY]
PHI Cia-3y > Dra-31  Cia=>Do-n Dxe/4 = FABS . PHI (extend sigh of'e\lkr\ucment
R—Lp R—LR occurs unless presel otherwise
(R#0O) => RR-»A AXRR = FABS. PH|. NRZ
T O-—»A4 AX/l = FABsS. PH
S/LRBI/2 = FABS . PH for Rul = LR i PHZ
S/T6RL = FABG/I. PHI
PH2 A+D =SB sSXADD = FABG/2 . PH2
BxS = FAB® . PH2
Rul| —- LR PresetT iwn PHI
TRy RR->A AXRR = FARG/2 . PHZ v
YLR2/2 = FARBO ., Puz fov Rul —»LR in PH3
s/TieL /I = FAB® . PHZ
PH3 Rul — LR Preset in PHZ ]
D—>s —Rw SxD = FABG/2 . PH3 (save. displacemeil)
RW = FABG . PH3
O s D DX/l = FABS . PH3
CBRS = 0= L3 R/CCL3 = FABS. PH3. N&7
0 - CcC4 R/CCY = FABG/I ., PH3. N&7
Branch to Phase S BRPHS = FARO®/| . PH3
S/TeL = FAB&/| . PH3
MBS (u)) CBS (¢0) Veof 5
PHASE l
F FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
pHE| ShisT B right 2 (BzowBo Baim»Bi)| BxBRZ = FABS/PHS These circular shifts
Shift A rgt 2 via PR (FR30mAcPRYI-A) AXPRR2 = FABS/PHS oy ?{f;:fi'f:jf'; -
A— S E S XA = FARS/2 . Prs
TeL EXS = FABG/2 . PHS
(Ao-7 #ODANINT = Set Word Mode] S/SWI = FABS.PHS. NA0CO? 2 . NINT | Sl used for Word Node Flip-Flop
(Ae-7 =0) U INT =D Go +: PHEA s/PHA = FABS, PHS, ACOO72
+ FABS.PHE, INT
s/T8L = FARG/|.PHS
PHe| B—>8 =P (somP32 s1=Psp) sx8 = FABs . PHé
PXS/\= FAB®&/2. PHé
T8Ll MBS.R®0, NBO.NBI.NAO.NALE>3 $S/MwM |  5/swi = (FABS. 07). PHe. (NBONBI. HAO. NAIDL Set Word Mode indictor.
.NRZ. NEGSZ,
WMu R#0 L CBS = Set Request MR@ = FABS. PHe, SWI
+ FABS, PHe . NRZ
+FABS. PHE, NO7
Reset Word Mode iwdicator (wh) R/swi = FABS . PHG
FH7 P‘QLB ) MB —C Rer.b,u_gs“l’ Set in PHG
WM = D DXC/G = FABS. PH7, Swi Word —» D (M85 only)
NWM = C—» Da4-3| (Dawn.Ahg,v..) DXCBP = FABS,PH7. NSWI Byte = D (Ey‘f‘ep;ded‘;#
) y P32 33
WM => P+ »P PCTPI = FABS. PU7. SW| Court P Sor nest word,
R¥O . NWM = P+ 4 P PCLTPI = FARS. PR, NRZ Count P Sor next byte,
PA33 =FABS. PH7. NRZ
Protect Fuill = set PF $/Sw2 = FABO/A. PH7. PROTECTD {Remember Memory Proted
5 failure {Will be wused
(ﬂ;F_-ﬂor swa) im PHI3 to cause bramech
to exif seaue»ce).
S/T4lL = FABS/] ., PH7
Fo.
Rel.
MBS, ¢BS 2.f g
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[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHE] P-—=>S—+»B (P3z— 50 P33—>S1) | 'SXP = FABsS. PH8 :
BXxS = FABS, PHS8
4L S/THL = FABO/|. PH8
PHI] A~—> S - P SXA = FABG/I,PH?
So-» P32, Sl +» P33 PXS/I = FABG&/)|, PHY
O A AX/I = FABS . PHY
TH| CBS =2 S5/NGX <or =D->S (s/86X) = FABS. PHY. N&7 Preset for PHIg
NPF = Set Regquest MRGQ = FARS , PHT . Nsw2
MBS « NWM =D Prepave for Up. Aligw. S/NPRX = FABS.G7.NSW!. PHY Preset for PHIO
PHlIO] P—> LB
MBES. WM => D~—» S — MB SXD = FABS.87. PHIO . Swi
MW = FARS,O07. PHIO .SW) Werite Word
TeL SXUAB = FARS.O7 , BHIO, NSW! 1 Byte selected by P32
MWB = FABS.O7. PHiO, NSWI Weite Byte
CBS = MB —>C  C — Day-13j DXCBP = GU6. OLO. PHIO. NPHA Doww Aligh., byte selected
WMn NPF A NPROTECTFAIL = E—4 mE Esdt = FABS/Io. SW) by P32,33]
P+i-mP PA33 = FABS/io . Nswl Count E amd P
MCTE| = FABS/10 | For Word HMole or
MBS . NWM, N PENPROTEST FAI)D E -\ »E PCTPI = FARS /10 Byte Mode. (MBS only)
PPl P FABS/I0 =FABS. PHIO, NSW2 .NPRETECTD. 017
LB => -D—5-»4 AXS = FABS. PHIO . N&7 AR/l omd S/NGX ave
Preset,
Protect Fail => Set fF S/swz= FAB® . PHIO. PROTELTD
MRS = Branch To Phase I3 BRPHIZ = FARS ,&7, PHIO
[pata
PNl A+D—S—rA SXADD = FABS , PHI
AXS = FABS . PHIl
ToL
s/T8L = FABS ., PHI
MBS, cBS 305
PHASE ]
If FUNCTION PERFORMED S1GNALS INVOLVED COMMENTS
PHIZ} NPF. AD = Set CC3 (s/ee3/1) = FABs. PHIZ . NSWA . A0
NPE. NAD . (A¥0) =2 Sef L4 S /Ce4 =FABS, PH2. NSw2. NAO.NAO03E
NPF. {Az0) = E-|-mE MCTEL = FABS. PRIZ.NSw2 | A0031Z })
8L => Pala P PCTPI = FABS.PHIZ. NSw2 , AOO3IZ j Court $or each byte
PA33 = FABS .PHIL. NSwz. A003IZ (cBs onlyd
PHI3| P—S—A (P32—>S0, P33—5S1) SXP = FABS ., PHI3
, . AXS = FABS . PHI3
Tl PFUINT L AXOL E=0=> ko te PHEA j BRPHL & FABS . PHI3
N(PFUINT, A0 E=0)=>GoTo PHE S/PHA = FABS. PHIZ. (SWa+ INT+NAODI32 +E2)
s /L = FABSs , PHI3
PHAl A— S SXA = FABSA. PH¢
S X2 —~» Ao-zo> SO0 A3 AXSLlI = FARSA. PHG
Tey Bx2 -—r Bo-so) Bo-» B3| BXBLl = FARSA. PHG
S/LR3I/a= FARSA. PHG
S/CXRR = FABSA . PHE Preset Loy PHTA
S/TioL = (s/cxRR)
PHA} A—>S SxA= FABSA . PHY
SXx2—r>A0-30, S0 »> A3l AXSL|= FABSA, PH7
Tiow| ?*TA@J AXE = FABSA.PHY
vi— LR LR3\ /2 .
RR —> C CXRE Presel™ v PHOA
S/LR31/2 = FABSA , PH? } Preset £v PHBA
s/T8L = FARSA. PHT
PHSA] A—> S— RW SXA = FABOA/2Z . PHE
™| RW = FABOA/2 .PHS
Rul — LR LR31/2 set in phase 74
S/TaL = FABGA/2, PHS
MBS) <BS 4 s
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PHASE ]

[— FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHIA] B—S SsxR = FABBA/A . PH$
Sx2 ~»Ao-30 So0—=A3 AXSLI = FABGA . Ph%
el Ne =D DXNC = FABSA , PH?
WM UNPREZ=> | = LS 3| CSXI/8 = FABSA.PL NSW2. N(N6T, cc3+NeT.cce)
Set Reeﬁ.n,\cs'f" (for nest instrodiion)] MRQ/1 = FABOA/{, PHY alse canses QWP
Prioll A+D+CS— S SXADD = FABGA/2 . PHIO
S A AXS = FABSA . PHIO
0—D DXx/V = FABSA , PHIO
WM n PE=» |’s =>» (CS0:-29 CSXi/t = FABSA. PHIO . Swl. SW2
Set DRQ, s/DRA = FABGA , PHIO
Set lmferrupf'ible S/IEN = FABGA .PHLO
s/TIOL = FABSA/2 . PHZ
TeL
PHIIA R— LR olways done unless set othevwise
NR2! . (R¥O)= A+CS =S —RW SXADD =FaRSA. PHIl. NR3l. NR2
R = FABSA.PHIl. MR31. WRZ
ol eBs.(ceruec) E=0)=> EMdE ENDE = FABSA . PHIL. NG7. cC3
+FABGA/I . PHIl. N&T, CCH
+ FABGA. PHI .E2
Dili| PF = Set trap S/TRAP= (s/TrAcc4/1)
Rel PF => Set TRACCH (s/TrRACCY /1) =FABGA . PH| SW2 . NTRAA
MBS, cBS 5 ofs
PHASE l
J FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
set DRQ for all NPHA Phoses S/DRQ = FABRSG/I . EXU
Gewevate PRETECTDIS for oll NPHA Phases] PROTECTDIS = FAB®
Preset LR3I/2 feor PHI S/LR3I/2 = FATR. (PRE2. NIA)
Pl | Ci2-3)=>Di%n-31 0% = Do-n DXC/3=FATR . PH|
Rul — LR LR31/2 set in PREZ
4R RR—>A AXRR = FATR. PHI
TeRL = FABG/ . PHI
PH2 A—S SxA = FATR. PHZ
S —rE EXS = FATR. PHX
S—B BXS = FABG. PHZ
TR (R=0)=> RR-—=A AXRR = FATR., PHZ . ARZ
R— LR normally occurs unless preset stherwise
O A AX/l = FATR., PHL
(R=0)=» 5 — (50-7 Coxl/s = FATR, PH2, RZ
Set LR3[/2 Sor PH3 S/LR3I/2 = FABG, PHZ
S/TiIoL = FABG. PHA
PH3] ‘Rul— LR LR3I/A set in PHZ
A+D+CS — S SXADD = FATR . PH3
S—» RW RW = FATR . PH3
B+4 - B (830—B0 B3|l-B) BXBR2 = FATR , PH3
TiIoL} Set FP (F'irs'l' Pass FI -'Ffa) S/5w = FATR.. PH3 Usin SW| feov FP
Reset PF (Protect Fail Flip-flop) R/SwW2z occured ot ENDE (ia CLER) Using Swa For PF
TTRS = 00— L4 R/Ced = FARG/| , PH3. NO7
Brawnch tea PHS BRPHE =z FABQ/ . PH3
5/T8L = FARSY/: . PH3
TBS (41), TTBS (40) | F &
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PHASE ]

] FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHS] FP.#» B->S SXB = FATRS., SwI
SHP, (so=rPaz s1-»P3)| Pxs/\= FATRE, Sw|
Reset FP R/sW! = FATR , PRy
T8L| PF_ Protect Fail LE=0) . Iml:u CC4=>| S/PHA =FATRS, (Swa+ PROTECTD+CC4+EZHINT]
Branch To PHIA] BRPHI = FATRE, (Sw2+ C4+EZ+
NIPFo Pestect Fuilu 2290y o rer] o RPH (Sw2+PROTECTD4CC4 +EZ+ INT)
Set Reguest] MRQ=FATRS.N(Sw2+PROTECTD+ L4+ EZ+INT)
P— LB Novmally occurs unless set othevwise
Net FP = D2t-31 3K~ So-7 et SXUAB = FATR . NSw|, PHS Upward Alignwent,
= s — MB MWB = FATR. NSW|, PRS Byfe selected by P32-33
Protect Fail = set PF S/swz = FATR. PHE. PrReTECTD 7
NFP o NCPE U PROTECT Fail u CC4) PLTP| = FATRS. N swl, N(SW2+PRETECTD +CcY)
P+ Y% P PA23 = FATRS. N$wi, N(sw2+ PROTECTD +0Cy)
Set LR2I/2 $or PH S/LR3l/2 = FAB® .NFABS . PHS
S/TeL = FAB®/A.PHS
FHe P—>LB Normally occurs unless set otherwise
MR —C Ru’_ues* made i PHYS
Teul C = D24-31 (Dewm A\iax) DXCBP = FATR. PHG Byte selected by P32-33
P—s SXP= FABRG/I. PHG
S+ B (P3z—=80, P33=S)] BXxS = FATR.PHC
Rul — LR Normally occurs unless set otherwise
RR— A AXRR = FATR . PH
; Protect Fail =» Set PE S/swa = FATR. PHe¢ . PRETECTD
Daste
Re!
PH7l A+D — S A SXADD = FATR ., PHY
S AXS = FATR . PHY
Ll 0's — b DX/l = FATR. PH7Y
T4L = FARO/I . PHY
TBS, T18S 245
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHEL A= PR FRr4 -4 (PR-40,PRIPAN  AXPRR2 = FATR. PHB
S/THL = FAB®/I. PHS
4.
PHYl A—s SXA = FABG/|. PHY
S P (S0 P32, S| P33) PX S/ = FABSY/Y . PHS
Tl et Rat’“m- MRQ = FATR. PH9
E-|E MCTE| = FATR . PH?
PHI} P—LB M — C Request wmade in PHY
¢ — DI4-3) ( Down Alf&*n) DXCBP= FATR . PHIO Byte selected by P32-33
Tl B—5S S XB =FATR , PHRIO
S =P (so—.Psz)sx—;Paa) PXsS/| = FATR. PHIO
] O+ A AX/l = FATR . PHIO
PROTECT FAIL =@ Set PF S/swWaA= FABEG, PHIC, PROTELT)D
TBS n N(PF U Protect Fuil) fegued]  MRQ = FATR. 67. PHIO.NPROTECTD, NSWA
1§ = €S set nPRx S/NPRX = FATR . PHID for up aligw in PHS or Il
TBS = Branch To Phase 5 | BRPHS = FATR, &7. PHIO
S/T8lL= FATR.®7.PHIO ‘
S/LE3|/2=§'U4.0L0. NPH#A). PHIO | | For TTBS only,
s/exs = (&ud . OLO. NPHA). PRIO Preset fer PHII
s /TioL={Buy. &LO.NPHA).PHIO
Dats
Rel, .
PHIl Day-231 B K= SO-7 SXUAB = FATR . PHI
S— C-—»D DXC/e = FATR. PHII C¢xs set in M0
o] RR~>A AXRR = FATR. FHI|
Rol — LR LR31 /2 set in PHIO
1~ ¢S, sel NPRX S/NPRX = FATR, PHI| Set for “ANd” operation
T4RL = FATR . PHII in Phase f2.
TBs, TTBS 3dfs
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PHASE ‘

[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
P2} AnD — S NPRX  set n PHI
s —A AxS = FATR . PHI2
T4RL] s/T8L = FATR. PHIZ
PHIBY NPF n (AD-7 #0) =% Set CCH s/cCc4 =(FATR. NSW2.NACOO7Z). PHI3
R— LR normally occurs unless set otherwise
TBLl NPFa NR3I nR=0)n (A0-7 #0) D A—S SxA=(FATR.NSW2 .NAOOO72).NR2.NR3| ., PHI3
= S—>RwW| RWBO=(FATR.NSWR.NA00S72).NRZ.NR3|. PHI3 | write byte O only
Bronch 1o Phase T BRPHS = FATR . PHI3
G/TsL/1) = FABS/| . PHI3
PitAl P—3 SXP = FATRA . PHY
8L Sx2 +rA0-30 50 A3/ AXSLI = FABGA . PHY
Set Reguest QP MR®/] = FAB&A. PH?
PFuU CT4 = E+l-»»E PCTE! = FATRA, PHY. swa
+ FATRA . PH . cc4
FHION A —5S SXA = FATRA.PHIo
Sx2 —4Ap-30 So—s A3l AXSL| = FATRA. PHID
TéL E > A0-7 AXE = FATRA. PHID
set Iwterruptille S/IEN= FATRA. PHIO
set dR& S/DRQ= FATRA. PHIO
Set LR3| /2 for PHIA s/LR3I/2= FATRA. PHIO
s/TaL = FATRA.PHID
TBS,TTBS 4 of 5
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHIAl Rul— LR LR3I/2 set in PHIOA
A—=>5 SXA = FATRA . PHII
S—~ RW RW = FATRA . PHII
T8l TTBS A BEs0 = O-= (L4 R/CCY = FATRA, NO7,PHI|, EZ
PE = Set TRAP (S/TRAPNI) = (5/TRACCH/1)
»Set TRACCH (5 /TRACCH/\) =FABOA.PHIl. SWL.NTRAP
TTBSA CL4 u E=OC =» ENDE ENDE = FABGA.PHIl. EZ
= FABG®A/!.PHI.CCH.NET
Dot
Rel
TBs,TTBS 548
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PHASE FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI 312-1—203:1'3' } Dxe/3 = FUEBRS, PH| D;SF\a.ccrncnt -+ D
R — LR
T4RL] (RR) —=> A AXRR = FUEBS . PHI
S/LR3I/2 = FABG/Z }
S /Cxs = FAR®/2 Preset Sor PH2
S/TioL = FABB/2
D{‘scula‘e Mew\ory Pf0+ec+ion pReTECTD[S - FAR®
until PHA (s sget,
PHZ] CCl-4 — DUo-3 DuxeC = FUERS, PHZ
O4-7 —> DU4-7 Dux® = FUERS . PH2
| — Dusg DUCLECK = FUERS. PH2
TIOL | —» DUY DUSTART = FUERS. PH2
A+D — = SXADD= FABG/2. PH2
S+ B BXS = FAR®. PH2
S —C CX3 presetr in P
(RR) == A AXRR = FARG/2 . PH2
Rul — LR LR21 /2 presel in PHI
S/LRBI/?_ = FARBRGS. PH2 } Pre,$&+ Lor PH?B
S/TIoL = FABGS. PH2
PH3 D— S SxD = FABR®/2 . PH3
S = RW RW = FARG . PH3 save displacement
oY Ryl — LR LR3i1/2 preset iw PH2Z
Co-> »* D2y -3 DXCR24 = FUEBRS . PH3
QD (;“5;33 S/TIOL = FUEBRS, PH2
DX/} = FABS, PH3
EBS (¢3) P

PHASE/

FUNCTION PERFORMED

SIGNALS [INVOLVED

COMMENTS

TioL

(Ao-2 =o)\, PF o INT_ DUT > To PH8A

(Ao-y =0), PF U INT CDUT =
SWist 4 N%H’ 2 (t_irt_uluf)
A-—>9s

S/PHA = FUEBS.PHS, (SW2 + SW3+A00072+ INT)

BRPU8 = “

AXPRRZ = FUEBS. PH5, N(
SKA= FAB®/2 . PHS

PH4 D—s SXD = FUEBS. PH4
S24-3) = DUo-7 Duxs = FUEBS . PH4
\ — dus DucLoeck = FUEBS . PHY
TioL Reset PF  (Protect Fail' $8) Done by CLEAR of previouws ENDE Us;v\% SW2a2 Sor PR
Skift B right 2 (cirewlar) (Bxsaz)= FUEBS. PH4
s S/CXRRY = FUERS . PHy
s//?rT:f s/TioL = (8/cxXRR) j’ Preset for PHE
s/LR31 /2= FUERS , PHY
O»D (s0 PR=A neil phase) DX/l = FUEBS, PH4
PHS (entered From PI-\"\-) PI-H‘(‘J oy PHIE

SL\'\;?’ viee PR

Sw»—E ExS= FAB®/2 . PHS
(RRY == C cnagi‘wegd— in PH4, 14 oriS D'\srluementvﬁc,
Rul — LR LR /2
S/LR31/2 = FABO. NFABRS, PHY For Rul—3LR in PISA
S/TioL = FUEBS, PHS
PR A— ¢S SXA = FUEBS . PHé
S—>P SOwP32 SI»~P33|] Pxs/I = FUEBS.PHe
TIoL] Set Reguest MRQ = FUEBS , PHé
Set b S/DRQ = FUEBS, PHG
PH7| MB—C—=>Dat-3; (Down Align) | DXCPB = FUEBS, PHY ByTe selected L, £32,33
B—3 SXB = FUEBRS , PH7
ToL S—=»P SomP3z Si-» P33 | PXS/| = FUERS, PH?Y
PROTELTD = Set PF S/swW2 =FAB®/2.Ph7. PRETECTD Using SwW2 Sor PF ££
Set Recb.ue.sf MRA = FUEBS , PHY
Outa S/T\OL= FUEBS . P“?
J&\Q

EBS

-G0 -
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FUNCTION PERFORMED

TIoL|

PHASE/
FH8

R
NDRQ = D—S &X]D = FUEBSE.NDRQ

s — DUO-7
| — bus
NDRQ® = Repeot Phase 8
I's — ¢s, set NPRx

DuUlo =» Set DRQ
DRQ =>AS

= S—>P, 30 P32 SIeP33

= 0a —+» A

= MB—»C-»Da¢-al
DRQ. Dulda = Set DBR
DRQ . DulL, PRETECLTD = Set fF

SIGNALS [INVOLVED

COMMENTS

Duxs = FUEBS8. NDRQ
DuCLeCK = FUEBS . PHY
BRPHE FUEBS&. NDRQ
S/NPRX = FUEBS ., PH8
S/DR@ = FUEBRS. Pig . DUEND

S XA = Fuesss, DRQ
PXs/| = FUERSS&, DRQ
AX /| = FUERSS, DRQ
DXCRBP = FUEBSS. DRQ

s/sw4= FUEBS&., DRQ., butz

[

s/swi= FUERSS, hRQ, DUIZ.PROTEAD

ByTe of source paftern-ady

DUIO s End Field

Down Align (byte selecfed
by P32, P33)
Sw4 used For Decimel

§/TloL = FUEBS. PHS8 Byte Reguest (BR)H
&&L R;S\M- = FUEBSSB Y M )
PH9 UPwmrA Alian [)2.--}-3\_)30-7J ?—ls;efg SXUAR = FUEBS . PHY
NDRQ = S — DUo-7 DUXS = FUERS9. NDRQ Byfe of Decimal No.=> DU
| — DUB bucLetk = FUERS , PHY
Tiol] NDRQ = Repeat PHY BRPHY = FUEBS9. NDRQ
l's — &S, Set NPRX S/NPRX = FUEBS . PHY
Duio = Set DRQ S/bDRQ = FUEBS? . DUEND
DRQ => Duop-7 = Dat-3 DxDdPU= FUEBST . DRQ Edited byte — D
DRQ.DBR. dDula= Set bUT S/SW3 = FUEBSY.DRQ. DUIR, SW¢| w3 used §or Decimal
DRQ® . NDUIZ = Set Request| WMRQ=FUEBS9. DRQ.ANDUI unit Trap (BUT) Slipkey
= et DRQ s/DRQ= FUEB®SY9 , DR&, NDUIZ
PRIO Upwerd Align Dat-31 =50y, §-15 efe | SXUAB = FUEBS . PHIO
S — MB _ (byte) MWB = FUEBS. PHIO iwp.--rg ByTe selected by P.az,;z#
NQUT  PE L PRETECTD)=>P+ 4w P PCTP| = FUEBS. PHIO.N(SWw2+Sw3 +|ProTECTD)
Tel. PAR3 2w "
=BE-|-» E MCLTEL=® n h "
PROTELTD => Set PF Set SW2= FABE, PHIO, PRGTECTD
Data
EBs 3¢
PHASE, FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS I
PHII] P— s , P32— S0, P33 > 5| SXP = FUEBS , PHI
T6L Sx2 - 40-30, Sow»A 3| AXSLlI = FUERBRS . PHI
|PH'Z] B—s xR = FUEBS. PHI2
Tl S —+> P, S0=P32 SI-P33] Pxs/1 = FUEBS. PHIZ
PHIZ| P+/4 > P PCTPI = FUEBS. PHI3
PA33 = " "
ToL Ac—p S SXA = w w
Sx2 =™ Ag.3p |, SO A3 AXsLI /1 = ) .
E-> Ag-3 AXE = w «
s/TioL = . u
PHI#| 1 — DUS DUCLOCK = FUEBS, PHI4 , NPH3
0 = D Dx/I = FUEBS, PHI4
N(PE_ DUT). DUO = set ct} s/cct = (FUEBSIH, N(SwW2 +Sw3),DU0
N(PF _ DUT), DUl = Set CC2 | s/fcca={( " 2. bl
N(PF. DUT). Duz = Set cC3 s/cc3 = ( " 3, hu2)
NCPF v DUT), DUl =» set CC4 s/ccy = ( " ). Du3
(R/ee) = FUERSIH.N(SWL+ SwW3)
TiOL P—sS, P32-»35p, P33 —» S SXP = FUEBS . PHIY¢
N(PFL DUT). NDUI . (CC2 _ DBR) ™®| BxS= Fusssm.u{swu Sw3), NDUL, CC2
s—-»B + FUEBS 14 N{Sw2+Sw3), NDUL , 5w
N(PF LDUT). DU4 =o |45 > ¢S CSKl = FUEBSI4. NEW2+SwW3). Dut
Go PHS PRPHS=FUEBSI4. (NDUS + Sw2)
(PF NDuS) = S/cxRR $/cxRR = FUEBS. BRPHS sot +
N(PF u NDUS) = 0— R addr. lines R/LRXR = FUEBSI4. NBR cddvens s
meme | with R addr, | ¢/LR31/2 = FLEBS M e fw PHIS
S5/MoL &TioL = (S/cxRR) + FUEBSI4-.NBR (rJ.‘L‘o FUEBSI4)
EBS 4 oF¢

A



PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
[PHIS l—bL? Preset in PHIY¥
A4 (LS —» S SXADD = FUEBS. PHIS
S — RW  (bytes [-3) RWB| = " S
TioL RWB2 = » W
RWBB = L] w
Go to Phase S BRPHS = " "
S/LR3|/2_= W w
(S/CXRR) = FUEBS, BRPHS Preset Sor Phase 5
s/TwoL = (S/cxRR)
PHRA (entered from Phase G
Ryl ~—» LR LR3I/2  set i Phose 5
A—S SXA = FABGOA/L , PH8
oL s — RW Rw = FABCA/X ., PHB
Ne — D DXNC = FUEBSA . PH8 (prepareTo sobtrat
Skist B left | (c.iv*c.u\am) BxBlLli= FUEBSA . PHS8 éisr\nacemeﬁ‘l’-'m FH\DA)
sS/TaL = FABGA /2. PHB
PHIA B—S SXB = FABGA/2Z . PHY
S x2 " Ao-30, So~As AXsSLI=FABGA . PHY
| - Cs53l esx| /8= FUEBSA . PH] «—
8L s/txs = n " for S»C inm PHIOA
s/T\oL = w “
EBS Sofa
PHASE/ FUNCTION PERFORMED’ I SIGNALS INVOLVED COMMENTS
PHIO A+D+CS =S SxADD = FUEBSA . PHIO
L Nl [ 4% preset w PH9A
c D bBXxe/e = FugBsa . PHIO
Tiol,] O A AX,/I = " L]
set A9 A9X| = " "
E=0 => Set Mewory Reguest] MRQ = FUEBSA. PHIO, £E2
QP PX@ = FUEBSA. PHIO. PXQ
Set Intarruptible S/IEN= FABGA. PHIO
sSet DRQ S/DRQ = FABGA. PHIO
s/TioL = FABGBA/2, PHIO
PRI A+D —S SXADD = FUEBSA . PHil
S—>RW  (byTes 1,2¢3) RWB| = FUEBSA. P\, NPREL N(CROFJATE )
RwB2 = * . " "
TioOL Rwi3 = L] n h 0
R— LR Novwally occurs unless set otherwise
E=0 =» BSNDE ENDE = FARGA . PHII, EZ
PF L DUT = Set™ TRAP (S/TRAP/) = (S/TR29/1) . NPHS sw3 used for Decimal
DUT = sSet Tr29 + (3/TRACCH/V) Umit Trap 5 and
m Set TR3| (s/TR23/1)= FUEBSA. PHll. SW3| SW2 used for Phrotect
PF w» Set TRACCH s/fkal=(s/ruu/u).~(s/rmcc4/ﬁ Fail %%,
(S/TRACCH/|) = FABOA, PHII. SW2.NTRIAP
Data
*%kua
EBS
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PHASE/

FUNCTION PERFORMED

COMMENTS

Set DRQ each execution phase
CVA = Set LR31/2 in preparation

SIGNALS [INVOLVED
FACY = 0U2, (04, NGSE, 06)
(s/dRQ) = FACV, ExU

(s/LR3I/2) = FALV. 02. (PRE2. NIA)

Opeode decod ing € iavals

A+D +CS — 5

VA . B30)y (CVS, Koo) => S A
CVE. Koo => | = B3|
CVA . B30. KOO => Set CCl

Pii RR=—>A NAXRR = FACV, PHI| Nuwber to be converted = A
cYs =» | #> E7 E7X] = FUcys. PH| E counts repititions of PH3.
T4RL Set Reguest MRQ = Fucvs. PH|
Go To Phase 3 BRPH2 = FUucVs.PHI
CVA = Rul—LR Preset in (PREZ. AMIA) phase R—LR & (VS
(néte: B rea.was c\en.rex ‘n PREY)
PHZ A—>g B Ouly CVA BXS = FACV, PHL
(3‘:35 theu } SXA = FACV. PH2
%L O's — A this phatse AX /] = FACV. PHZ
Reset CC| R/cci)y= FACV, PHL
set ¢cx/i (s/cex/1) = FACY. PH2
PH3 | (cvs. EsR)u(evA: Bo- E<32) DSet Requet]  MRQ=FUCVS. PH3. NE2+ FACV. PH3.NEZ, BO )
A= C=D BXC/e = FACV. PH3, 67 MB—ec, P—LB cI%FC
CvS = Ne-md DXNC = FUCVS . PH3 Rhose 3o
TioL| } - CS3] txl/a = FUCVS, PH3

SXADD = FALV. PH3

B3IX| =FUCVS. PH3. Koo
s/eet = FACV,.PR3,67, B30 - Kod

AXS =FACV. PH3, &7, B30 +FUCVS.PH3.K00

Adl or Subtwract,
vesult to A.

ccl was cleaved in PH2.

Exl = E PcTEl = FACV. PH3 Count itevet ioms.
ST B lett ome (eyclic) BXBL| = FACLV.PH3
(evs+awi).(E=33)=> P+ » P PCTPI = FACY, PH3, SWI.N(E2.E7)
+FUCVS, PH3, N(E2.ET)
PHZ  continved owfnext pege
CVA(29), <Vs(a8) | ofa
PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3 set Swi S/swi = FACLV. PH3
tont.) EX >3 = Repeat PH3 BRPH3 =FACV, PH3. N(E2.E7)
E=32 =B G, to PH4
Set Request Q»P MRQ/| = FACV.PH3., (E2.E7)
S/TioL = PACY .PHZ
Dotra
Release
PH4- A— S—RW SXA = FACV. PH4
RW = FALY . PH4 R - LR
(s/vel) = FACLV, PH4 If evs:
TIOL CVS => Set LR3I/2 for R—=LR | (s /LRrR2l/2 = FULVY, PHY Rewmainder—s R
in PHS I§ CVA>
Cowverted Number—R
PHs] Cvs = @—s SXB = FULvs . PHYS
S —RW RW = Fuevs - PHS
S — A AXS = FuCvs . PHS
TaL| Set TESTA S/TESTA = FACV . PHS
ENDE ENDE = FACV. PHS
Dacta
{3
CVA, cVs 252
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PHase J-EAST

FAST _incfudes

St

. c k Imsf'ruc‘h’on.s)

I FUNCTION PERFORMED SI1GNALS INVOLVED COMMENTS
PHI] cec—=E EXCC = FAST. PH|. (4. NOS5.6¢) |Word Count— £4 thru E7
LM = Go to - PH3A BRPH3 = FAST, PHl. CLA . &2
Set PHA S/PHA = FAST. PHI, G2
T4RL Set Re?,uesf' MRQ® = FAST.PHI.G2 . NG7 Access ot Word M
STM
STM= G, T PHIA BRPHI = FAST.PHl. &LB. o2
Set PHA S/PHA = FAST.PHI. 62
Set Intervuplible s/LEN = FAST. PHl . (64 .NOS. 0¢)
Set DRQ S/DRQ = FAST . EXU DRQ is set for all
+ FASTA. EXU phases of execuTion
PHIAL ¢ D DXC/6 = FASTA . PHI not significant
Reset Intervuptible R/IEN = FASTA. PH!
set Regquest MR&K = FASTA. PHI STM
L} RR=AC AXRR = FASTA. PHI, (04.N&5. 67)
R+ 4R PCTR = FASTA . PHI, &7
SXADD SXADD = FASTA. PHI not si%,m#.‘c.a.»d'
/Tl = FASTA . PHI
PHA A-—> S — MB Mw = FASTA , PH2 P—>LB, Write Word
SXA = FASTA, PH2
R+| R PCTR = FASTA . PH2
E-|—~E MCTE| =FASTA. PH2
E#| = Set Requesh MRQ =FASTA. PH2 . N(E=1) (E=\)=NE4,NES.NEC,E7
Bl = pa| =P PCTP| = FASTA. PH2 . N(E=D EO thru E3 are |5
= RR24 AXRR =FASTA. PHZ , N(E=1). NoLT igmored.
=> Repeal PHEA BRPH2=FASTA, PH2.N(E=1).NOLT
Ez| = Go Phase 13A BRPHI3=FASTA. Pz .E=(). &2
= Set Request MRQ /| = FASTA. PH2. (E=|).C2 QP
s/TeL= FASTA. PH2
hﬁr
Re
LM (2A), STM (2B) jof2
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHSA
MB—C D DXC/6 = FASTA . PH3 Ist Word +» D
D—osgs-—mA XD = FASTA. PH3 S
AXS = FASTA. PH3 }7\6"’ S:f)’us:.cam'l"
(E=)=> p+| =P PCTP( = FASTA . PH .N(E=I). OLA| (E=1)= NE4,NES.NEC.ET
Tel = Set Reguest MR® = FASTA.PH3. N(E=1).0LA E0tlvu E3 are |\
ignored,
Reset Interryptible R/IEN = FASTA . PH3
Go To Phase 5A BRPHS = FASTA . PH3, &LA
Data
Rel
PHSA
c-+>D Dxe/e = FASTA (PHS Word = D
D— S —RW SXD= FASTA ., PHE Woyd - Re@is"'o.r
Rw = FASTA . PHS
R+1 = R PCLTR = FASTA. PHS
Téhp E -|—E MCTE| = FASTA. PRS ‘
E#| = Repeat PHSA BRPHS = FASTA, PAS, OLA. N(E=l) LM
E¥lor2 = Set Request MR®Q = FASTA . Phs, N(E=I0R2), OLA
= P4l P PCTPlI = FASTA . PHS.N(E=I|CR2).OLA
E={ =® Sel Request MRQ/t = FASTA , PHE, (E=D.N&7. 62| Q=P
Go Te THIZA BRPHIZ = FASTA, PH5,0LA.62. (=)
Dt
Rel.
PHISA END ENDE = FASTA.PHI3 P+l»P ok,
LM
T6h STM
Date.
Rel
LM) ST™ 282
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PHASE I‘

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

323l S/DRQ = FAST. Exv Set DRQ For all phases
telay + FASTA., ExU
prr {43 cc—kE EXCC= FAST . PHI, (64.NGF, 86)
$¢|  set Interruptible S/IEN= FAST. PHI. (04, N&5. 66)
| cC ~>Des -Dz/ DxCC = FAST. PHl. (04.NOS, 6¢) Set nuwmber of
x| |t Ce=0 = | =» De7 D27x| =FAST. PHl. CC2.NO2.04NSS5.0G words iwto least sig
b RR/4-3| 7 Ajp-3| AXRR/2 =FAST. PHI . L3 enwd of Aor D
’ | —> A3| #3lx Yi= FAST. PHI. NOG
4 s/NGX (s/NGX) = FAST.PH| . NG2 Prepare for neﬂo.:(’-‘qh
PHZ[ 41141 —-A or =D — Bfe-3/ &l619/1 = FAST . PH2 Hold eword count in B
T Bxs = FAST . PH2 (616131 caunses o5
ettt Js LS awmd prepave for 5/NPR)(= FAST « PHZ BO-15 while RV‘C—SC'H’i
ToL qpulmrzl mli%mwen‘f' of NGx i Phl counses
+he count to be na“.f‘eé/
PH3 Upwerd Align Halfword SXUAH = FAST , PH2 This results m
S —> Ap-Als AXs/2 = FAST. PH3 AlC-34
' B S
211 Glear B DX/1 ~ =FAST. PH3 Sy A3
PHY] *19 Bu A —>S—mA SXB = FAST. PH4 Combine Positive & Nea.
s SxXA = FAST, PHY halves of Mod:fier —A
y AXS = FAST. PHY (Pos. in Aouisr | Neg. in Arc-3)
TeL | 4 Set NGX (/M) = FAST . PRY Prepare o negate mediier
for “pushes’,
Set Regquest MRQ = FAST. PH4 } Aceess The Sfa.:_e/w’ovi
set LB3IA (/LB A) = FAST. PHY Count From memory
PLW (0%), PsW (oa)) PLM (oa), PSM (e8), MSP(13) (STACK INSTRUCTIONS) 1oFe-
PHASE ] .
| FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHS MB—> C—# D DXC/6 = FAST . PHE
ToL Pul —> LB EALD — D
—A DS+ A for Pushes AXS = FAST. PHE, &7 Negute
Grleld = FAST. PHS Hold Kis =|
ot (e/TioL/1) = FAST. PHS
Rel | ¢
PHG t A+D+CS — S B SXADD =FAST. PHC Modi$y Space /Word Cut.
Prevewt cabry Srom Words +u}’ Kis = I. FAST, PHG auwd store i B.
space Sield BXs = FAST. PH6
TIOL| Dle+ 316 = Set sw2 s/sw2 = FAST. PH¢ . DI6, NSIC Word  Ovewn/Undev Slow
D) »50=> Set Swi s/sw| = FAST. PG - DD . NSO Space Over /Uniev§low
Di6.16 B0, SO set TRAP TR  (S/TR3o/N)=FAST, PHé Push /Rl Overflow & Trap
' DI6. 316 wB0.30=» Set P S/PHA = FAST. PHG.Dlk. NSle dA to sbort
Go to PHISA SRPHI4=FAST, PHG. DIG-NSI6 To :M;__' €t
S/PHA = FAST, PHG. DO . NSO Tt 15 ow. T
BRPRIY = FAST. PH6 . DO, NSO oS !
Set €XS for PHT S/eXS = (8/cxs/i)= FAST.PHL
s/TaL s/TeL = (s/cx$f1)=FAST.PHG
PHI[ #1144 A~>S —>C -~ Di6-D3| SXA = FAST . PH7 “& Increment (O,"De",_,..mf)
Dxe/2 = FAST, PH? iwte Bm-u; ‘sign i die
O —= A AX/\ = FAST. PHY
T8L set Rg%uesf MR& = FAST . PHT7 Reguest for TSA
PLW, efe, 2.fe

-



] FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
P11 -
44 MB—>C — D DXC/6 = FAST .PHS8 TSA —D
¢ DS s A Sxb = FAST . PHB
TeL AXS = FAST. PH8.(OLA+0OL3) Tncrement/Decrement —3 A
b Set Cxs s$/CXS = FAST . PHB . NOL3Z Preset for PHY
Date
Ral
PHY P—aS-»C SxP = FAST ., PH? Hold EA iw C
Set PHA S/PHA = FAST . PH{
Tel. b Go To PHLA BRPH| = FAST, PHY. N&L3 (MSP goes To PHIOA)
| (58] CsSx| /8= FAST., PRI .NELB . NGLZ
P11t Al — CSO0-IS CsSXI/3 = FAST, PR, Al for Siam extengion
D;*T Set Reguast MRQ = FAST. PH9, oL3 Wete £ 15 clear excert
2
PHIAf c—D DXC/e = FASTA ., PHI (EAY = D
p Reget. Interruptibie R/IEN = FASTA . PHI
1 A+D+LeS—>S— P PXS = FASTA. PHI. NO2 MediSied TSA— P
ToL] ¢ 04 Set Re%uesf MRAQ = FASTA ( PHI.
' RR— A AXRR = FASTA .PH|.(C4%.N6GS. B7)
R+l — R PCTR = FASTA. PHI. &7
' Go to Phase 3A BRPH3= FASTA, PHI. (4. NOS.NOI)
3 SXADD = FASTA . PH|
s/TeL = FASTA . PH|
PLW,Psw) PLM PSM MsP 3 oFe
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
33T
Foidfas
PHoA| | ¢ A—S — MB MW = FASTA ., PHZ P—LB Write Word
b SXA = FASTA . PHZ
R+| =R PCTR = FASTA « PHZ
ToL E-| »E MCTE = FASTA. PHZ
EF| =P Set RequesT MRQ= FASTA.PHZ, N(E=1).oLB
P+| P PCTPI= FASTA, PH2., N(g=|).oLB
RR - A AXRR = FASTA, PHL . N(E=) . NOL}
T Repeat Phase 2A | BRPHZ= FASTA. pH2. N (E=]).NOLY
L PSWu [PsM,E=(]=P Go to PHYA| BRPH8 = FASTA.PHZ.(E=[). No2
+ FASTA.PH2, &L . NGL
1 -> 0%+ A AX/l =FASTA, PHZ. (E=1) . NO2
4 + FASTA . PH2 . L9
b =» s /Cx5 s/cXS = FASTA . PH2. (E=) . NO2
1 + FASTA .PH2Z. LT
s/TaL = FASTA . PH2
Data
Rel
PH34 ¢ MB— C—D DXC/6 = FASTA . PH3 P—LB Read st Word
D—>S » 4 SXD = FASTA . PH3
p AXS = FASTA., PH3 EA—A
b1l Cco to PHSA 3¢ PLM BRPHS = FASTA. PH3, OLA
8L P+l —P PCTPl = FASTA. PH3. N(E=1). OLA | Prepare To Real
1 set+ Reg uest MRQ = FASTA, PH3 N(E=1). GLA | and werd
1 Reset “Intervuptible R /IEN = FASTA . PH2
> set CXxs S/CXS = FASTA, PH3. OLE
?fr sek TsL s/ral. = FASTA. PH3,
e
PH4Al # P— s —C sxP = FASTA , PH4 TSA — C
sfraL = FASTA . PHY
8L
PLW) eTc. 4 oF¢

G-




FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
; B
b
i ~ ovd = D CPLM)
] e b DXe/6 = FASTA . PRE Fer S (riw)
4 D—» s —RW SXD = FASTA . PHS Write Word in Re%;sTer
ol 1 RW = FASTA . PHS
TEH § R+|=— R PCTR = FASTA. PHS
! E-lE MCTEl = FASTA. PHS
E#! => Repest PHSA BRPHS = FASTA. PH5.OLA. N(E=)
b |E#lore = Set Reguest MR = FAsTA,PH5'.N(E=IeRZ§.0LA
> P+l _,.>,ZT PCTP| = FASTA. PHS. N(E=| OR2).01A
Rl
PHLA A— S—s P PXS = FASTA . PPG EA—DP
. SXA = FASTA . PHG
b |45 —> CS £8Xx| = FASTA . PHG
TEL| ¥4 O% —> A AX/N = FASTA . PHG
CC = D2% —3 Dxcec = FASTA . PHG . BLA.NG2Z
set Rec&uesf MRA .= FASTA . PHG . OLA
ce=0 =" |=>D27 Da7xl = FASTA. Ph6.SLA, CCZ2
P Set NGEX S/NGX = FASTA. PRG. LA, NOZ
Set XS  Sar SoC iy PHAl s/cXs = FASTA. PHG . GLS
sel TaL s/T8L = FASTA.PHG
PHIAL ¢ D—-1—>S—»c-»D SXADD = FASTA . PH7 New TSA —D
| =D —— s»aA AXS = FASTA ., PH7.GLA
MB—C =D Dxc/e = FASTA.PHY P-LE
4 Set Re%u.es’f' MR® = FASTA . PH7Y
T8L ro t© Phese [0A BRPHIO= FASTA. PH7
Do~
Rel
PHEA {|P—swc =XP = FASTA . PH8 Final TSA — T
8L CXS was preset iwm phase 2A
PLW, efe, 585¢
PHASE ‘
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHIA D—>S > P PXS = FASTA . PHY EA-P
SXD = FASTA . PHY
TeL | c—»D DXC/6 = FASTA « PRY TsA D
Set Re%uesf MR®& = FASTA. PH1
PHIOK| D+A—>S— MB MW= FASTA . PHID P—>L8, Write New TSA
111t SXADD = FASTA, PHIO o
Tl 1t set Reguest MRQ = FASTA. PHIO
1141 Reszet Tntewuptible R/IEN = FASTA. PHIO
111 Gor Pul = LB i PHIY (s/LB31/t) = FASTA, PHIO
PR eSs = e MW = FASTA. PHI Courtt — FAG
bt Pul LB SxB = FASTA. PHI Pul=LB , Write
oL} s A AXS = BASTA. PH( Count—A For testin
$ set Reﬁ.u\e 3T Sor next Inste.] MRQ/ = FASTA . PHII Regquest and QWP
g
FHiZN 112t swi—+>Cey S/cCl = FASTA. PHIA. swi
t114 (Al—15 =0) => Set CC2 s/ec2 = FASTA. PHIZ , AOIISZ
ToL 1 sSwa —CC3 s/cc3 = FASTA. PHIZ , Sw2
teet (AI7-31 =0 ) => SetT CCY s/cCyd = FASTA. PHI2, A3l 2
1119 (R/c) =" FASTA. PHIZ
: END ENDE = FASTA. PHIX
Dete
Rel
IPHI44 1 D—> 5 —*A 5Xb = FASTA . PHIY
AKS = FASTA . PHIY
ToL| 14444 Set Request MRQ/I = FASTA ., PHH4 ReguesT and &P
44144 Go to  Phase 24 BRPHIZ= FASTA . PHIY
PLW, ete. A
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PHAS!V FUNCTION PERFORMED SI1GNALS INVOLVED COMMENTS
PRE2 Set sw4 s/swd = FUMMC . PREZ st pass indicatsr
Diz —> Swi S/swl = FUMMC. NSW§, PREZ. DI2 || Function code bits
= F R wto SWi, 2,3 ow
DI3 2 SwWZ S/sw2 = FUMMC, NSw4 . PREZ, D13 Lirst PREZ., (2nd PREZ
DIk = SW3 S/Su)vB = FUMMC, NSsWY, PREZ., DIY oceurs i indivect addvess)
PH1 RR = A (R — LR) AXRR = FUMMC ., PHi
PRESET |- LR3| $v PH2 S/LR3l /2 = FUMMC, PH{
TH4RL O - P32 P33 PX /= Fumme , PHI
S/T4RL = FUMMC , PHI
PH2 A— S —>P SXA = FuUMRC . PHZ Fmﬂg address - P
Pxs = FUMMC |, PH2
T4RL RR —* A (rRul = LR AXRR = FUMMC, PHZ
Set Reguest MRa = FUMML , PHZ
Set Adlress Rolease S/ARQ = FUMMC . PH2
S/TarL = FUMMC, PH2
PH A S = Ea—sv) PIs- L3l SXA = FuMme . PH3
Exs = FUMMC PH3
ragL Pxs = FUMMC . PH3
RR —= A (R— LR AXRR = Fumme, PH3
Disable wepping s/MAPBLS = FUMMC . PH3
set Datw Release s/pR@ = FUMMC, PH3
AMdr.
Rel.
MMc (6F) | oF 4
PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH4 P byte #¥3=> +I » P33 PA33 = FUMMCL. PH4. N (P32, P23) Inevement P byte addr.
PC'TP’ = FUMHQ' PHL}' N(Paz' P33) In;vewev«'\" Con"v‘o\ Sﬁm‘f
el Gwr =D +1 P22 PA2z = N(FUMMe ., PH4 . NSWI) Address ot P20 or P22
(5‘\»-” #1) 4| - P20 PeTP4/ = FUMMC . PH4 . NSWH dcpev\iiv\% on Suwmction.
C —» D24-D3y DXCBP = FUMMC , PH4 Dowmward  Align
P byte #o > \Lc\%k\’ h
D2+4-D3|+ Byte of Map -« i 3w \ p.t\:k oty Yb::c :’4
. 1
D24 -D3| » Byte of PeB <t swe ;f}im:"ojz‘m end || Phase S. Nothing
D2t -D3| “»Byte of locks <15 sw3 looded 6w ist clock
N(P32, p23) = Repeat + BRPHE = FUMMC. PH4. N(P32. P33) i{f{_ "“‘%:Qr“" 5?:‘::"—
o 1 m 0
(P32,P32)= O P32 P33 | PX/l = FumMc, P33 memory Thew.
Doto. Reset Swiy R/sw4 = FUMML, PH4
Re\. s/TaL = FUMMC. PH4
own  1st]
Clock
PHE P—> S»B Sxp = FUMMC , PUS Preserve By‘f‘g A«Mress
BRS = FuMMC, PAS
D2¢-D3) = Byte of Moy it sw \
. see Specio
Tel | D24-D3 = B,te of PCB L swi cquations o end. Load 4+L byte
Dat-D3)— Byte of locks i oswd
o -+ D BX/| = FUMMC , PHF
| Cs3| cexXi /8 = FUMMC, PHS
E-l»E MCLTEl = FUMMC. PHRS
MM 24 '



PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHG A+D — 5S> P PXs = FUMMC . PH¢ Tuerement adlvess
SXADD= FUMMC. PHG
Tel S A AXS = FUMMc. PHG
set Reguest i§ Count¥o ] MR@ = FuMMe. PHG .NEZ Access next word
set Adlress Release Iyferfck | $/ARQ = FumMc . PHC swd ysed here to
S/SWY = FUMMC. PHG. INT.NEZ| Remember interrupt
= pend:wa,,
PH7T| B s—mp sxB = FUMMC. PH?
PXS = FuMMC. PH7
TeL| Count#0 and wo In‘l’erf‘lﬂﬁ'%
Return to PHY BRPH4 = FUMMC. PH7 . NSWH.NEZ
Set Data Release Interlock s/DrR@ = FUMMC, PH?7
Addr s/TebL = FUMMC, PHY
Rel
PHE PA2Z = FUMMC (PH4 +PHR), NSwW] || Increment Pt P20 or
PCTP4/1 = FUMMC . PH8 P22 depending on Fundion
A—3S —RW (R on LRY SXA = FUMMC , PH& Stere new R
ToL RwW = fFUMMC . PH8
Eveble mapping R /MAPDLS = FUMMC . PH8
MMC ’ 3F4
PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHY| sSet Intervuptible S/IEN = FUMMC . PHY
Preset | —» LR3| s/LR3I /2 = FUMMC, PHY
E - A AXE = FUMMC. PHY
L] P—bos —B SXP 2 FUMMc, PHY
Rxs » FUMMC , PHY
Request next instruction MRQ/1 = FUMMC. PHa, NSwWY {Nd’ set i§ exits
Set Date Release Iuterlock s/DrQ = FUMMCL, PHY due to interrupt,
PHO| BuA — S —2RW (R mlR)| SXB = FuMmc, PHIO
SXA = FuMMe . PHIo
TBl RwW = FumMC. PHIo
Generate ENDE if wo ivterryt.| ENDE =(FUMMC . NSw4). PHIO
Spec\oJ Ectu\o:\‘tms
MAPW = MMCW, Swli
PLBW = MMCW. SWZ
LOCKW = MMLCW, SwW3
MMCW = FUMMC . PHS
+FUMMC , PH¥, (4p32..AP33)
MAPWXD = FUMMC . EXU
MMc 4 of 4
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PHASE ] FOINT = SUG, &LB
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI
Caqs —""Dzo-?a!} 05 Doy DXc/9 = FUINT. PHI
TARL S/T8L = FUINT. EXU . NENDE |TBL for remaining phases,
Egaf Operand —» ¢ — D
PH2
D—> S — RW {sxb = FUINT . PH2 Operandy_ g = Ryzo-
8L (R —LR) RW = FUINT.PH2 4-1s 2o
C—-D DX¢/6 = FULNT. PH2
Set Request for next Instruction (MRQ/1) = FUINT . PH2 tavses Q=P also
$/LR3I/Z=FUINT . PHZ Rul—+LR in nexT phase
PH3 Clear Rul so that Rul,_,s
O%s — RW RW = FUINT . PH3 will be clear in §ivel result
T8L (ryl ——)LE) preset above
S/LR>Ifz = FUINT.PH3 Rul =LR in mext phase
Reguest Datw Kelease onneil clock | S/DRQ = FUINT . PH3
PH4
D—s—cCeC SXD = FUINT . PH4
s/cecl = FUINT. PR4, SO
T8Y s/cce= FUINT. PH4 . S| ;
s/ce3=FUINT ., PH4, S2 Operandoy —> CC5
s/ccd = FULNT. PH4 [ S3
R/CC) = FUINT , Pry
S—> RwW (ByTes 283 only) [{RWRB2 = FUINT, PH¥ Operamdsgg1 = Ruljeas,
(Rul = LR) RWB 3 = FUINT. PH4
ENDE ENDE = FUINT. PH4
Data
Rel.
INT (BB) \ 64‘:’
PHASE J
r FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHI C— D DX¢/¢= FUANLE. NANLZ | PHI
NN Coly > Go-v Oxe =FUANLE. NANLE. PHl + ENDE GxC sets LMXC
Set ANLZ  Fflip-Slop S/ANLE = FUANLE . PHI ANLZ is used to
TR set PRE) s /PRE| = FUANLZ. NANLZ.PHI. N(S/INTRAPF)] distinquish between
sel TsL s/T8L = FUANLZ,NANLZ PHI the too PHI’s of +his
instruction and +te
inhibif fuuctions normaliy
Inhibit c_lem:wé 2§ LMxe sirst | LMxe= B.NAR. I.(PHI. FUANLZ . NSw2) performed by the
time thew PRIC (swz is et in PRED) LI o--- instruction bgfh’
uu.lytei.
Tnhibit S/PH2 (vie NBR) NBR =]FUANLZ . NANLZ
PRE| Nevwal preparation seqguence
ANLZ|  takes place to compule effective
oddress,
Pisalle P—Q QxP = PRE! , NANLZ
TBL Disable S/RQ (vie- PRER@) | PRER®Q = L. NPRERQ/|
B. N&L3. NANLZ
Disable wemory veguests {MRQ=PRE\.W?—-(Ne*.ﬂ&S&NO?).NANL!
excepT Lov indivect addresses +PRE!, (NOI.N®3). L2 NANLEZ
" +(PRE2. NIA). IX. OPRQ . NANLZ
M +(PRE2.NIA)., PREDO . NANLE
3 +PRES.NIA, NANLZ
o~ +PRE2.NIA.FUSTD. NANLZ
5 +PRE2.NIA, FASI8, NANLL
e RQC = PREI. NINDX, PREGPR®/\ . NANLY Request allowed
H +PREI. NINDX. PRE&P&Q/LNAML{T ] for indireet
g_ L +PRgL. CO sddvess,
v
& Set Sw2 for control of LMXC s/swz = ANLZ . PREI
set DRQ T immediate 8/DRq = PREIM.AKNLZ PRE| {in case indivect
ress was mn.r)g)
ANLZ PREPARATION
CONT oN NEXT PAGE
ANLZ (44) )of3

-



PHASE ]

l FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
ANLE (eovt)
Prep.
Set Condition code to indicate (s/cc_l/:)=(ANL%.PREI).FAIM.(Nm.NG—?).(ND?.NO.} for Immediste word type
opeede  cless, s/cet = FABw. (ANLZ . PREI) Double word type
(s/eci /1) = (ANLE,PREDY), FAW Word type
(R/cet) = (ANLZ. PREI)
s/ccz = FADW. (ANLZ . PREI) Double word type
Glecr )= ous. (ANLZ. PREI) HalSword type
R/cc2 = (ANLZ . PRE]
R/cc3 = (ANLEZ , PREI
(s/cet/1) = (ANLR . PREL). FAIM Immediate type
R/cc4 = (ANLZ, PREL) .
§/cc3 = (ANLZ, PRE!). DO Tndired uJJress:cL
Force Analyze Opeode into &
re&.'.sfer upon completin
prepovation phases, ox/f1 = (5/PHI/|> . ANLZ
Suppress advancemenl ts PHI NBR = ... I.aNLE. (S/PRHI/I)
sl aw) S/sWI = ANLEZ.(s/PHI/))
ANLZ.SWI : No PHasE 1s sET. (This Aumm?/ pulse time ollows FA’s and FU’s To seltie)
e | resst swi R/swl = ANLZ
seb Pyl S/PHl = ANLZ.SW|
PRI .
ANLE  Need = Pao g P32->50 P339slf SxP = ANLZ/|. PHI
= S oA’ AXS = ANLZ/{. PHl
TGL. Ol —= D DXx/I = ANLZ |, PHl
Re%ues*‘ next ingtruction MR&Q /1 = ANLZ . PHI alse causes PXQ
ANLZ/t = ANLZ ., NCC4
THe Need . N(ect.Ace2) A — S sxA= PHZ .N(ccr.NCe2). ANLZ/I
=Skt leSF] AXSLL = ANLZ /1. N(Cei.NCe2). PHZ
Tel one (eyelic)
ANLE 2«3
prase |
J FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3] NCel. NCCZ . NCt4 = A— S SXA = Necci . NCcz ,PH3.ANLZE/I
ANLZ => Shift left | AXSLI = AyLz/t. Neel.Necz, PH3
ove (cyelic)
TL| CCI . Cez . NCed =D Bhift right | AXPRR2= ANLZ/I.CCl. Qcz, PH3
two
Set DRE (s/DRQ)_ = ANLZ, PHz
set TIOL (s/TioL/\) = ANLZ  PHZ
P 1 Reset ANLZ flip-§lop R/ANLE = PH4 + CLEAR
Need = s— RwW RW = ANLZ/\ . PH4
NCCqd => A —S SXA = ANLZ . NCl4, PH4
TioL ENDE ENDE = ANLZ . PHY
d&*’ﬂ.
releonl
ANLZ 3.f3
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QLo O# . 65 - &

PHASE J EAEs D

[ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

P L PSSO = Go T PHS
SET KEQRUEST
4K Xpse => Res&7 Alapois
XPSp ¢ NP0 s> SET MAPLIS
XPSL-IMTRAPF =) G o To pPH3

SET KERVEST
XPS D .WINTRAPF=p> P # &

e P

PSsw i 4 D

NERPHS = FApSo - pPH [/ N7
MRE = Fapsp  PHI ANET
K/Mﬁ/pbzs = Fapso - /)A// 87
S/mappIs = Fapso . pH [187 4R3O
NBRpH3 = Fapso.pH/ 67 INTRAPF
MR& T FApsp-pH(. 67 INTRAPF
NEX P = FApsD: PHI 187 N (TNTRAPF)
NPXR T FApsSD pH 1. .67 N(IARAPF)
NDX pSwi = FApsp «PH |

SupprRESS M;’o/w/(, 5‘ -

PH2) P—>s +» 8

L] ]~ P
SET REQRUEST

NSxP = FAps. PH2
NBXS = FApss. PH2
NPX@B = FApPSD - PH2
MR = FAPSD *pHL

PRl P+ | % P
SE7 KREQEST
76L) D+ B —> 5 > MHB

FSw2 -4 D

Aoty yeleace .

PeTP! = FApsD 'PH3

MR & = Fapso - PH3
WNSXD = FApso . PA3
NMSxB o FAPSD ./://3
MMW = FApsp . pH3

WD XpSw2 = Fapso .pH3

[P - LBT wWRITEWIRD

XPSD (oF)) LPSD (o)

| of 4

PHASE 22252

[ FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

pf/ﬁ P+l > 7 Pe7 o) = FHPSD PHA
Se7 rE@LL < AR R = FApPsD - PHE
TEL D — 5 A MB MNEXD = Fapso - pHE [P £8] wriTE wibas
MMl = Fapso- pH
data  release
RIsy p+/+pP Pc7pl = FApso- pHS
SE7 RER LE ST rR & = FAp D pHs Lp =287
T} g - o o D NOX e/l = Fapsp.pHs
Mita__refease
pel M — < AP NDxC/6 = Fapsp - PHE [p—»cB]
D=5 /4 Pswl Vexo = Fapso. pHé
7éL, Npswi xS = fapsp - pHé
—4 A NAXS = Fapso - pHé
RESET MAp DI R/mppprs = FAPSDvP//é
LPSD = ¢ #»CI R/C L = Fnlpsb -P//K - NET
o+ 1L R/T I = FapSp - pHé. w87
¢+ EL R/IEL = Fapsp: pHE - Wo7
TRADAPLD =P TRACC ™=CC NEL X TRACC= FApRSD  PHE TRAP* 67
S e HCe XS = Fapsp pHG
Aatn aulesic
XPSD LPSD 24

ae




] FAPpPS
PHASE =

r FUNCTION PERFORMED S1GNALS INVOLVED COMMENTS
P4l D2, D3 += WRITE KEY S/wko = FApse -pH7- P2
S/wK | T Fapso - PH 7 p3
76| PsE = 14 CZ S/¢L = Fapsp -pHT - D5
Dg = 4 IT s/TI = fApce - PH7 " D¢
D7= I|-» EI S/EL T Fapeo . pd7 D7
R28 = D2z-p27 %Apzz —R/:27 NRPXD = Fapsp - pH 7. rR28
Lpsp -R3o=> /— ZTAT 16 ZNT 16 = EApsD .pH7. W87 -R320
Lpsp  R30.R313/ —> w7 17 Iw7IT = Fapso .p#7. 467 R30.R3)
AsS > P NSxA = Fapso- pI7
Npxs = Fapse . ;247
TRAP - R2G=>RACC /o D28 —-D3/ NDXTRA cc = Fapso M7 TRAp K27
RESET TRAP R/7RAS = Fapso-PHT7
RESET INTRAPF R/INTRAPF = FAPSD . PH 7
Bent vp R/bo—3/ NDXJ) =FaApsc. pH 7 UNCND Tion 4 LLY
Xpsp -WR29 = Go 7o A7 WERPHT = Fapso - pPH 787 #R2F
SET REQUEST MRE = FApSD /,//7'47, AR 2G
LpSD =P Allow CLork IGERLsCK | NCEZINT = FAPSH.FH?. NET, R30
wrH ZNT70
el D+4A —s-~p, ,Vf,ys = FApPSD - PHE
SXApp = FApso-c pHE
TéLl Se7 pEG VEST MRE = rapso - PHE
XPSD, LPSD 3 g4
PHASE JLL22
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
FHT
2y Reset TRACC R/TRACC = FAPSD . PW9
PHrel ENOE ENLE = Fapso - PH/o
78L
Aafa /1;/?4.56
f/oézmé_
e =fFApsD - WPHT . MPHE BV
XPSD) LPSD 4 T4
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| FuerRP =[O0z - SLF)

PHASE
] FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

PHI} MB — c — D NpxC/6 = FULRP -PA I
73l
Pzl D23 —p27 4 Rp23 —Rp27 NRP XD = FULRP * PH2

SET REQVEST MR/ = FUlrp CpH2
TéL S/or & = FuLep .f//z
PH3| EnDE ENDE = FuLRp - PH3
7L

PATA RELEAE

LRP(2F)

WD, RD Instructions
Simplified. ITG'mn'ha D:’c\,a,ra.‘m
(I&wor:nn Cirevit and line ielays)

Wb RD
Phase / 2 3 3 3 3 4+ 4 4
]
Dota FF (SW3): Enojbles Address and] WD Data Tp Deyice
RD/WD Line (D188 High| Forl WD | instiructfon

Strobe FF (sw4).

STrobe s Device
(v1648)

Device Response I
(b1o43)
Indicater FF i
(swi
DR®

ENDE

>

% V) . J
n 28 —
Wait for wWoit for
Device to Device +s
Respend Remeve Response
(DI&49) Signal

Wb In"\"ehm.\ Covitrol Mode (Bits 16-19 equal zero)
Phase l 2 3 3 4 4

Date FF (sw3)
ROAYD Line (DI6G)
1} O Inkibit bits, Alorm,
0] to or Audio Comtrol led
here
Indicator FF (sw1) ‘ ® Coy.i.'he: Codes
Set VP here
DR
ENDE

RD (6¢), WD (6D)
—74-
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PHASE ]

Fomily: FARWD= GUG. (04 .65 .N0G)

[

FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
TNHYXWD = QUG- OLD - PHZ -BILRZ - B2¢ } For internal Comtral
Seme important =igmals WD INTL= GUG OLD- PH2-BIIAZ Mode .of WD insTruction
Tttroat s ©P Ble172 = NBIG-NEI7- NBIB-NBIT Decode of B Rey. BiTs
FARWD = OUt-G4.06-Nog Family (WD, RD) Decode
PH1 Set Memory Regquest and Q> p MRQ/| = FARWD. PHI Reeé.ues'f Sor next insty.
PSR SxP, BxS = FADIO .PH1 Eff, Address =B
O A AX/l = FARWD « PHI
Ne specia! contrel For
R— LR R — LR
RR—>A AXRR = FARWD . PHI e Flip-$laps
U v v =] .
[T4RL Set DATA Flip-Shp 5(;w3 = FADIG. PH1 swliz,f; ::d AME
Recet Iwndicator Flip-S$lop Y These  as well as sW3 above, ave used heve,
Reset Strobe  Flip-Slop J ove ealveody reset by CLEAR Date FF"is Sw3
during previcus ENDE “Indicator” e SWi
“Stroke” is SW4
PHZ DATA FF=p Be-31 — DICzz-47 DlOXxBR = FARWD . Sw3 Addvess Lines
DATA FF.WD= A— S SXA = OLD. OU6. SW3 Data—=> S $ov WD
=2 | —DIo50 DICSOX| = @LD.OU6. SW3 RO/WD Line
WD . DATA FF. R0 => S—» DIl DPIOXS = CLD. OUL.SW3. NREZ Dato Out for WD if RZ0
WD [By.-1970):B2( - B27-B23 = Set (I S/CIF =INHXWD. B27. B29
WD (Big-i9:0).82¢. B2? => Reset I R/CIF =INHXWD. B29
T6L WD. (Bi-19=0) 326 BL7.B30 =5 Set 1 S/I1 = INHXWD. B27.1R30 Cortrol of Inhibit
WD- (Bii-1a20)- B2¢.B30 =® Resgel Il R/II = INHXwD., B3io Bits contained in
WD\ (Br.-1970). B26.8B27. B3l = Set EI S/EI = INHXWD. B27.B3l P SWEN
WD(Big-19=0) B26, B3l => Reset EI R/EI = INHXwWD. B3|
WD'(BIG-H"O)' R325- B3| = Set Alarm S/ALARM = WDINTL . B25. B3| Alarm Cowtro!
WD+ (B -14= 03 B2S S Revel Alavm R/ALARM = WDINTL . B25 + RESET
WD ()¢ -520)- BLE-B30- PSR #5et MISIGY - S /MUSIC = WOINTL. B25.B30.NMUSIE] Avdio ConTrol (Togyles)
WD+ (By4-1q™=0). 825,830 PResel MUSIC R/MUSIC = WDINTL, B25. B2ao
ALARM FF=> ALARM LIGHT oN ALARM/L = ALARM Signal to Alavm Light
MUsIC FF. ALARM Fr AUDLIG = MUSIC « NALARM S {+
. ; i3 o ] Spen.kgr
+ALARM FF: RUN i |K¢ = AUDIS T(ALARM. KRUN/B). K¢ t
RD} WD EafB
PHASE ]
[ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PR3]l D149 4(Bie-1=0)=> Set Indicator S/swi = (FARWD. PH3B). DIG49. NSWI .
+ (FARWD.PH3). BIGIT 2. NSWI Using SW) Sovr  Indicator”
Indicator =» Stay in PH3 BRPH2 = FARWD .PH3 . NSWI| R
=> Set Strobe FF S/sw4 = (FARWD .PH3) . NSW| Usim% SWY for " Strobe*
Indicator => ReseT Strobe FF R/swd = FADI® . Swi
T6L Streke => | = DIC4a DIo48X| = FARWD. SwW4
Indicator ‘DIOS) - (Bo-r1a #0) + (s/7¢ce3/1) = (FARWD. SWI).NBIGI9Z. DIOS)
(Big-14=0).1cSSB =5 Set L3 s/ccz  =(FARWD, SWI, Bl6I72).KSS3
IndicaTor - DIOS2 - (Bi-1970) + (S/Cc4/1) =(FARWD.SW! ). NBI6I72. DIOS2 Set Comdi tion Code
(Bie-13=0)-KSS3 = Set CCH4 s/ccd ——-gmawb.swt.&w%?. KsS4 from Sewse Switches
(Bie-197 0)-K5S) = Set LCI s/ccl =(FARWD.5W!. BI6192). KSS| or $vom Externel Device
(Bie-1720) + KSS2 =» Set CC2 s /cc2 =(FARWD.SW], Bi6I?72), KS52
Indicator = Reset CCI,2,3,4 (R/CC) =(FARWD, SW)
Indicator = DIG .3, —>D DXDIEG = (FARWD. SWI).NBI6IIE
Indicater = Reset Indicator R/SwW! = FADI®& R —LR occurs novmall,
R — LR withouT special control,
RD- (Bie-19=0)- Indicator - R0+ B27w» PFSR PFSR =(FARWD. Swi), (BI6I92. K0T NIFZ, B27) | Reset Parity Indicators
RD +(Big-1270). Tadieatoy * B27 = wiTh short pulse on fPESR)
Parity Error). g —>Da4-3 DXPARITY = FARWD, fB1c192 . NOT. NRZ . BZ7)PH3| Puts MFL 0.9 into Day-g
PH4Y Bicds +Bjc-i9=0=> Set DRRQ S/DRQ = FARWD. PH4. NDIo49
+FARWD. PHY, RBItI9E&
DRQ => Stay in Phase 4 BRPH4 = FARWD., PHH4. NDR® wait in Phese 4.,
PRQ =» Reset Data FF R/sw3 = CLEAR CLEAR = ENDE +---+
B— DRGQ => ENDE ENDE = FARWD. PH4. DRQ
T SRR RW = OLC. 6U6. PHE. NRZ
—> S —> RW = COLC. &U6. ’
RD. R0 = D SXD= OLL. BUG. PH4. NRZ Lood Inpu'f' Docte
5Ct T8L TF nSt ENDE S/TBL = FARWD . PH4. NENDE
fD, Wp 3473
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PHASE ]

Family t FALO | FAIG/!

FUNCTION PERFORMED

=

SIGNALS INVOLVED

COMMENTS

PH1

AIC = Set Mewory Regquest
Set AR®Q

Pata FF « &2 =>» FNCO
Data. FF - 87 =» FNCZ
Data FF - B2} =p IBPAD
Dote FF - Bz2=> I6PAI|
DoTe. FF +» B23 => TOPAZ
Zolb — P (20, =22,,

P—s——B BXS, SXP = FAIO . PHI P cortains 1/0 ADDRESS
, SHA AXS = FAIS, PH|
I's —+>»Cs S/NPRX = FALC. PHI 14— (S Lor u,"'dian. in A2,
HRL] Set Pata FF S/sw?3 = FADIC, PHI Using Sw3 For Data FF
Reset Indicator FF (R/SWI)= FADLO + CLEAR Using SWI for Indicator
Set MAPDIS 8/MAPDIS = FAIO ,PH| Prevent Mapping
(8/NLRXR) = FAIO. PH| 0§—+LR Sor PHZ
TLRLU = FAIG. PHY select TEL clock for PHZ
PHZ .
Aeg-3/—>K—> 50-7/ 15, /6-23, 2131 | SXUAB = FAIC. PH2 Upward Align A Rey
So-7 #»A0-7 AXS/| = FALG .PHZ o,
0's > A AX/| = FAlO-. PHZ Cleat all A" Req wot being sef]
O's = LR (Preset during PH) Address Rga.s+er 0
SIC = RR .3 = A3 AXRR/2=GLL. oud, PHzZ (Reg. 6 cantains first
R0 . R23 = | - A8 ABXI= FALS. PH2.NRZ.NRZI comrnor) a«)Sress)
"RLl R#AO =b | = A9 A9X| = FATIO. PH2 . NRZ

MRQ =
sS/ARQ

FALO/| . PRZ
= FAI®. PH2Z

I0PXFLAD = FAIC. SwW3
(Note +his occurs For w
Pheses thet SW3 ¢ se,f)

NPX 20 = FALO. PHZ

Functiom Code
e IOP%

] I6P Aldvess

to 10P5

Lood Memory Aldress
20,, inte P Register,

S1o (40), T16(4D), TDV (4E), H1o (4F), AIS (6E) ofa
PHASE ]
F FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PH3| 20,— LB P 15 normally on LB 20,, leaded s P in PR
A— s — MB SKA, MW =FAIC. PH3
16P PROCEED. STREBE =» Set Indicator s/swi = FALG3, PR. NSw|, Swd ] Using SWi fov Indicxtor
TBP PROCEED » Inficator = Set STREBE| S/sw4 = FALO 3. NPR. N SwI Usingq Sw4 for Strobe
Indicator =p Reset Strobe R/sw4g= FADLO . swi o Hl swl is
Tndicater = Stay in Phase 3 BRPH3 = FAIG®3 . NSWI Wait in PH3 unti st
=» Set DRQ S/ DrRQ =FAL®3 . NSWI
Tel Tndtcator - TGP CCI Signal =» S/cCl (s/cci/1) = FAI&3 . COND|, SWI Note ¢ FAI&?.:G ons
Indieator . TGP CCZ Signal =» S/CC2 (srcc2/V) =FAIS3, COND2, Swi FAlO.
Indicator =5 Set Mewmory Request MR& = FALo3, Swi
ATO. Tnd; %-fov.(a,e 0). NCANDI = Go 4o PHG | BRPHL =(0UG. OLE. NRZ. Ncanm)). S\\::
Indicator - [[R=0)+ COND]=PGo to PHB | BRPH8 =(FAIS.RZ+FAIS. CONDD. S ‘
v ]=> QR+P PXQ = (FAIG RZ + FALE. wnns).m&SUlL (ned instroction address)
=R/MAPDIS [ R/MAPDIS =(FATG.RZ+FALS, CONDIY. Sw!
= Set DRQ S/DRQ =(FAIC. RE2+FALO. CONDI). SWH
Set ARQ S/ARQ = FAI®., PH3 ]
STREBE = \ — IOFP Strobe Line] I@PXSTREB = FAIG3. Sw¢ Strobe = IOP vin CNE];‘
—3 S/LB31/1\) = FAL®. PRY. NBR i
a No Branch =L‘1'\!\:s ;l;Bli,'iy setup G 7 Note: No Dota Ralease on [st
Rel Sor  uge in PH‘+> Clock iw PH3, )
Al Indicator Sof =» Reset Indicotor | (R/SW!) = FADIO S /W) =NSUle~--o ‘-f#%.‘,"ﬁ?;“&ifr" swi
PH4 allﬁ, — LB This is one oy ]
ood ing A0, inTo P in
Set Me Reg uest S/MRR = FAIC. PH4 L re W
el se+ bdRE. ¥ </DRQ= FAIG. PH4 Phe ond setting LEd/!
A = Reset MAPDIS (R/MAPDIS> = FAI®. PH4. R3B! £ oved .
Rel Enable  Mopping Aguin,
PhS xc/6 = FAIGS . PHS MB represeds cell 21
Me— & =D T ® / 20, pr‘e.se‘?‘ inte P in PHZ
20, = LB % R3 but 1§ R3IZ1 thew
Tl T3 -» set ARG S/ARR = ™ALEG, PHE. NR3| contewts of @ i3 mP
Dot
Rel
s19, ele. 2sfa

-76-



PHASE ‘

I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PHCL 3 + AT = MRQ/\ MRQ /I = FAIO. PHG ,(NR3I +82) [ (For ne sl inslrudlion)
= S/brRQ S/DRaQ = FAIS. PHG.(NR3I+02)
TeL] Reset MAPNS (R/MAPDIS)= FAIG . PHG Enable Mapping
Set Ru| —> LR for use mPH7 S/LR31/2 = FAIo, PHC
A (5/T8L/\) = FAIG . PHL
&
PHT MB-— C Avto matic when Reguest is made] (mB represedts cell 20
Pul— LR —— Preset in Phase & or The next ins'trv:t(on)
vl AIG =®Co-is»Dy-3, Co?Dos] DXCRIe= FAIG/I . PHT
=D s> Rw sXD, RW= FAIGS/I . PHT (D represenls cell 21)
AILG =>C--D DXe s6 = OUC. GLE . PHT
=20,,— 8 — Preset into P in Phose %
o] ST DRQ (/TaL/t) = FALS. PHY
Rel | ™————Exept §or AL R33! G /BRQ) = FAIG. PH7
PHE P— LB } Norme | OFera_ﬁGﬂ
R—> LR - urelgzér otherwise
Eio.—c,c«.(ezl + ATE)=> RW | Rw= FAIG, PH8.NRZ.NcCl. (NRBI+E2)| Wiite into Register R
AIG =  Dje—31—>Sic-31 SXD/2 = FAIGC/|.PH8 Halfword on S From
84 Reset Date FF R/Sw3 = CLEAR cell 20
ENDE ENDE = FAIG. PH®
AIO = D-——s SsxD = FAIG.PH&.CG2 wWord on S,
Dota
Rel
sIo, cte. 3 T4
S'.mPh%eé Timivg Diagram
(Tqroving Cirevit and Line Delays)
5IG’} TI1¢& }TD\/, H1G with Even Nonzeve R Field
Phase { 2 3 3 3 4 5 ¢ 7 g
Dota Flip-Fop (sw3)
IOPX FCAD !
MAPDIS
Strobe Flip-Flop  (SWi4] 1
IOPXSTRB ; ]
! * ;
1&pP ProueiSi%. (PR i [ ]
Indicator FF (Swt) ;
ENDE ||
R e S
Repeat this
phase until IOP
responds - with PR
Sigwma| Then sef
Indicater,
Repem‘\' this
phase unt;l TOP
sianal PR is low
thew set Strobe
SI.O; etc. 4+ 54
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FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

PHASE/

S/INTRAPE

NENDE . NPREL +

ENDE  (S/TReP)  N(S/BRQ/N)DS/ERQ

a/DRAR

CLEAR

SLINTRAPE

S /FNTRaP L

S/BRA = (S/INTRAPF). NENDE, NPREA
> BANE. (s/TRAPY. T. N(S/BRQ/)

(s/8Ra/\Y - FABS .PH3 +FADR PU3
-+ FORAL

S/BRR = (NENDE + BHCL/N (S/INTRAPF)

CLEAR = (S/3NTRAEPF)

SIINTRAPT = CS/JFNTRﬁPF\

SIEINTRAPL =  (S/TNTRAPEY NRESET

set BRQ '\S -h‘apor\v\knve"
4 to eoimt at cuvien}
etk ion  Fedher than
next nskevction

TBranch wstwehion Fhat frap
becaue of memory protect
O non- @xisteat aadeess
eomi of dhe kranch

mstckion Wsels,

I$ twp s Sor con-
exushent oddrus set
D] even d ENRE ,

INTRAP SEQUENCE

- (SET INTRAPF)

| of 4

Sate
Rel.

NTRAQ > preveat s":opp"mae

clocks after nexh clock
i¢ Sl‘na\q. zloc,k\n&_

S/ToLn

S/INTRAPZL

Timidg is funclion sF Frev;ous clock

PHASE FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
Ei
mﬂf\:i P> +>0 AXS = INTRARL
SXP = FTNIRAPL.NSDIS

o +>1b Px /L = INTRAPL

iy > QSx i = TINTRAEL,NSDIS

S/DPRQ QDR = INTRAPL

CLEAR QLEAR = TINTRAPL

R/HALT R/4aLT = INTRAPL

S/MAPDTS S/MAPDTS = INTRAPL disole. mapping

SCEN = N (. INTRAGL . NTNTRAPZ . NTRAP)

S/TIOL = INTRAPL, NTNTRAFZL

S{INTRARPZ = INTRAPL . NRESET

associaled u;\“-\ CEINT
in INTRAPL INTRARY

INTRAP SEQUENCE

- (INTRAPI . NINTRAP2)

..7.8 -

2 4



PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
o] P>S >R AXS = INTRAPL
TioL QAxP = TINIRHBPYL, NSDIS
O =D BX/L = INTRAPA
1's = C Cex 4 = INTRAPL. NSDIZ
S/DBRA S/DRA = INTRAPL
CLEAR CLEAR = INTRAPL
R/HALT R/NALT « INTRAPA
S/mACDES S/MAFDIS = INTRAFL
NTRAP D Synchianize next CETINT = INTRAPLINTRAPL. NTRAP
ePU dock with I‘f\'\erru(o'}'
clock
TRAP D TRLK-3| »> Peg-3! PXTR = INTRAPL. INTRARPL. TRAP
S/PT S/P5= PXTR
S/PLE = TR2LY.PXTR -{"Ofncw\ tecm
INT-NTRAP S TNTO -85 P2331 | PXTNT = TNTRACL-INTRAP2 -NTRAC.INT
S/P23 = TNTO . PXINT +\dpma{ Yetm
NIANT D S/P25 = INTRAGL TNTRAPY. (TRAP+ NIAT) [causes inferrvpt syadem
NTRAF. N2AT > PXTR RAe b ¢ ) Saul¥ trap to 40
MRQ, MRQ = INTRAPL . INTRAPZ
R/INTRAPL R/INTRAPL = INTRAPL+ RESET
R/LMNC LMXC = £MXC N ( INTRAPL-INTRAPL)
‘;‘“"‘“ R/AKCL ARCL = AHCL-N (TATRARL INTRARY)
S
INTRAP SEQUENCE - (INTRAPI.INTRAFZ) 3484
PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
R - . p e
xﬁm A-15S > B SXADD = (NINTRAPL INTRARY) NSBIS
TeL Bxs = ( " Y
C+>D vxcse = ( " )
C,> IA BGRXLC = ( " )
Cion 20,9
Cgury Rl&-a:
S/PREL S/PREY =( n )
P>QR QRXxP = INTRAPZ
Vaka
Rel. .
INTRAP SEQUENCE - (NINTRAPI.INTRAP2) 4 oF 4

e



PHASE |EALE

BUT Lo4 +1b4.85 B8]

f

FUNCTION PERFORMED

SIGNALS

(DST+oipk ) = ER 7o pHS
FPRESET RR—2C
ST WTERRYPTIBLE

INVOLVED COMMENTS
P s/DR& = FADE. EXU } v ol mleses
VA s/Tior. = FADE., BXU
DUCLSCK = FADE. NPH3, NPHY. N PREP
przl |6 — R RX] = FapE-pPHZ /15— R
PRESET Ljpr/peD ALIGH (&/NPRX)= FADE - p42
7iol| PsA=> p—=s + A4 AXS = FADE - pH2 - BLC

Sxp = Fape  pH2-OLE

BRPHE = Fave . pH2 . /658607 )
(S/¢ xor)= FADE - pH2 (05 66.67)
(S/ren)= Frve . pH2

| Dm—> pura busmom = Fape - pA2 . DM
RV seL-87—> Dud-Du7 DUX & = FapE - PH2
I} k28831 — puo ~bDuUz DUY R = FPADE - pH2
| s7ART — DUT DJSTART = FADE « pH2 SEND START b DETAILS
DSA 2 PRESET S 42C (s/exs) = FADE PH2 . BLC OF 1 MSTRveTron To DY
DUCLECK = FADE. NPH3, NPHI , N PREF
P3| BEA = ser xeQuEST MRR = FALE « PHZ - NOLC PREPARE To LoAn <okE
Upwarn AliGw 14 wo SXUAH = FabDE pH2 tpmave oR 7o Lesd
L 70l SHIET Morbdnie .
DEA = © > P32, [33 Px/l = Fape - 1% GLC
(R/swi) = FADE , EXV

DA (79), DS (78), DL(7E), DST (7F), DC(7D), DM (78), DSA(7c), DD (74), FACK(76), UNPK(77)

T4
PHASE |—FALE
I FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
pH4 DownwaR D ALIGN Dx c8p = FADE - PH# C P D usini P byte
ol b4 D21 — S+ DY 0015/ = FApe 3/4 /5T yTe 70 OU 15 Tum K
Sx D/ = FAHDE . PHAL
(i PA,fe =3 WA ENDFIELD ) SET REGUEST Y MR & = FADE PH4+ p32:P33. MOUEND, NSWI
“\f EDFELL " = 1 Swi w1 = (FHOE - EXU) DUEND « NEADE spECraL
3 S FTRR-C (G/c xRR) = FADE - pH4 - DUEKD Du pou ST BRmwG Lp ER S
N\ - / FiEL bukive; NEXT Te
N NV St=o w=p kEpEaT PHSE ERpHd = FADE - pr de NSW ey By TRAVSIER
Nlprts - P PETR L = FADE. PH4 R e
— o VNTIL DV SAYS IT
PA23 = FADE . pHAL Loep 4
HAS ALL THE SpECIFiEL
(R/ow]) = FADE, EXU By7es
DUCLECK = FADE , NPH3 . NPHY. NPREP
IMERERIEST P By 1 by fe
(DL pACk)(Sw1)=> Br 70 pH 6 BRPH E = FADE PHE (85 66NET ) S/
[ fcn o = p—iB, MB -] Walé'/l/wmywmo Gozx
T ¢ AeGSTER.
Anta Rofease.
PHs| Re =< G/exrr) = FapE .pHS
C DowniARD AlGH 2 D DX CR24 = FADE + PHS NES . ET
Trel. DYCR 16/) = FAVE - PHs EGLNET
OX CRE = FIoE- PHS EE. ET
pxe/y, = FHoE - FHS uES . NET
D24 =03/ — s A5 DY DUXS NSXBJ) = FavE « PHS By7e 7w P¢ Loow
N - - = . NEE E7
9 Eo E7=2 01 =2 R~/ 77 R METR FRDE - PH 5 ME DU tusT BRING P
3 | vEvoFELD) = REPEAT P45 BRUHE = FADE * PHS - NOVEVD EvoprEl wHIE LAST
N | BvosiELo - (pm+DD) =5 PESET Wireopliste] R/TeN = FoE: pAS - duewD (K85 8 &) Byre 15w b RESISTER.
Sl omi , E-I-»E AX [} = FADE - PHE, MCTE]=FADE,P
DUCLOCK = FADE, NPH3 . NPH% NPREP
DA, ek,

2

-8o-
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PHASE

poxsy

FUNCTION PERFORMED

SIGNALS INVOLVED

COMMENTS

BRPHG = FADE .PH6. NDUEND

WA\T UNTIL DU READy |

DUCLOCK

NEw!l (DST + CNPK) =% SET RERUEST
Wi /TeerpTIBLE

SWhnlcl- cc2) = SET RERUEST (Ene)
[(PST+uMpPK ) =9 D24 =3 — S —>» ME
(OST +uNpk ) WSw] 2> P+ /e 2 P

= 5T wriTe ByTE
N(DST+UNPK) wpp D24-"D31 = 3 —» Riv

PW(OSTHUMpK ) 2 E=1| /7 E
N(OST+ NPK).( E6 ,ET=0 ) R-142 R,

ENOFELD = 5 /Sw/

MRAE = FADE PHB N3Sw) . (85 64 .67)
(5/261)= FacE -pHg. Sw/
M,ag/, = FADE -pHE . Swi NINGE, 6. CC
SX UAB = FADE - PHE -
PcTP ! = FADE « PHE (65-66-67) NSw !
PA33 =FADE -PHB.(85 66+ 67) WS/
M B = FADE.-PHA. (55666 7). NSw/
SXAvB = FALE:pHE
RWBo =(FADE pAEIN(65-66.67 ). NEG . E7
Rwi | S(FoE pHE) ujpco4-67) « EG. NET7
RwB2 ={Fa0E -pHEN N(5508:67) EG . E7
Rw83 =(FAoE PH 65 06:67). NEG. NET
METEI=FADE  PHB - M(65 44 67)

METR = FADE - pHE . N(BE 86 6T )WEE »E7

$fswi = Brpe . Exl). Duews  wENDE

PiC | NENDFIELD = REPEAT &
ENDFIELD = /’'s »»R Rx| = FADE. PHe . DUEND 15— R
O~+>E Ex/i = FADE. PH4. DUEND
DUCABLE —» Lary-3/ DxDU = FADE, PHE
Tioy €tkeCR — Dy DULLBCK = FADE. NPK3, NFHT. NPREF
s/CCl = CCXDU. DUO
. R/CC] =CCxDU. bUb
ENDFLELD => S/cez =coxdbu. bul
e SET CONDITION CODES R/ccz = CCXDU. bU7
g FROM DU CABLE IiNFC s/&c3/s = CCxbufr. DUZ
g R/ccz =Ccxbu/f Not DsST UN PK.
N S/Cc4/I=CCXbU/I.DU3 or
X R/Ccd =ccxbdu/i
CLXDU = FADE. PH6 DUEND
CLXDU/I=CexDU. N(85.66.67), DVEND. ADUS
ENDFIELD.CDC + DUS ) =
¢ ) ro) PH? BRPHG = FADE . PHG . DUEAD.(6U7. 01D +Dus)| DUS =» Asgg;_ﬁ
SET REQUEST MR®&/| =FADE . PHG. DUSND.(8U7. 61D+ DUS) ©
NEPACK. + UNPK) D RESET” INTERPUPTABI] R/TEN = FADE,PH6, &4 w\{e;r INTERRUPTS
(bm + DD).INT=» DbDumbM DUMDM = FADE , PHé, INT. (NO'S, Gé)
PU4 > SET TRAF (adpr X'45') | (s/TrAPN) = (5/TR2ZY/1). NPHE
S/TR = (S/TRAG/1)+ - -
(/r=29/1) = CCXDU . DU4
P7 | U CABLE »» Dadt.3 DXxDU = FADE. PH7
(bsT + UNPK Y > sET wWRITE BYTE | MeQ = FADE, A7 (OS.06.07)
TIOL | PRESET UPWARD ALIGN S/NPRXx = FADE, PH7
CheCk — DU DUCLBCK. = FADE.NPH3. NPHY, NPREP
" ENDFIELD = s/ S/SW = FADE. EXU. DUEND. NEND
g OTHERWISE RESET sw| R/sWl = FADE . EXU
~
)
S
Q
DA, ele, S 3F4
PHASE £ :
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
P8l Dy D24 -D3/ DXDU = FADE - PHE
15 +cs CSXx/ = FADE -PHE
[770L) MSW/! => A’E/:;aT P8 BRPHE = FADE - PHB . NSw ¢ Loop WonTHiN PHE

result back fo DEC. ACC

Jeez)
VPWARD AL/(/A/éD P677¢

VPwARL ALiIGHED

S/aé oL

PHq

[770L

NEC) Cc2) = ENDE

ZNDE = Fape  PHG. N(NES. 86, Cel. c§2)

.'DA, e,

-g|-
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PHASE/ FUNCTION PERFORMED

SIGNALS INVOLVED COMMENTS l

FUEXU = @QU6. OL7

Opcovle daco&ma Si%vw.\

Rez2|.NTA:  sel DRQ

$/DRQ = PRE2,N1A, &¥PRQ. FUEXU, NFABRANCH
PH
MR = ¢ —D Dxe /e = FUEXU., PHl
T4RL! Q- P PX@ = FUEXU. PHI
Set DRQ{Q

s/bRQ = FUEXU. PH|

PH2

=ENLE ENDE = FUEXU. PH2 Canses C—DO!R , D
TeL

SurFre.ss P+] —»P PCTRPIDIS= L. NENDE

: 1 o NTRAP.NHALT, NFUEXU.NKA
Dt Suppress Instruction Protect (s/TRACC4/1) = PROTECTT. ENDE.RFUEXU. NTRAP
-1

EXVU (e leT )

PHASE FUNCTION PERFORMED SIGNALS [INVOLVED COMMENTS l
FUBAL = GUG. OLA " [Opende decoding sigoml

PHI P Q QP =FUBAL , PH|

Q— P PARQ = FuB AL . PH|
T4RL ]

S/TeL= FUBAL . PHI

PH2 P— s — Rw RW= FUBAL . PHZ
SXP= FURBAL. PHZ
T8L Prs® QXP = FUBAL . PH2
Q—>P PXQ = FUBAL ., PHZ PXQ in cose of Trap
set E,O_cﬁue:;r MRQ/ = FUBAL. Pr2.

</DRQ = FUBAL . PH2

PH3 ENDE

EANDE = FUBAL . PH3
PRoTECT FAIL=> Set BRQ

3/BRQ= ENDE. (S/TRAP).I.NG/AR) BRQ  indicates
TeL where N(s/BR@/1) = I. FUBAL Hhat return addres
is in ® V‘e%ls*er
dd‘+ﬂ-
Weleasd
BAL (¢A)

VoF 1
"8'2‘



FABC = [©U¢ . O8.NOS . Ne¢)

PHASE/ FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS
PRE2.NTA t. PH3 BRPH3 = FARL . PRE2.NIA
e ) do wet ob TURL THRL = I  EAM ,PRE2, NIA — bromdh
PHs|Bes . (R.ce ggtzN»E ENDE = FABC PH3.87.(RR.ce) }J@LC%?Z“-CC'
+BER. N(R.CC +FABL. PHI.NGT. MR cC) +R2q .cc2
TIL +R30.,¢e3
s .N(R-u)z > QPP E MRR/| = FABC.PHI. 87 . N(R.CC) . L_g“‘ '“":L
+BCR . (T{.QC) ad -RW +FABC , PHI.NST .(R.Lc) ‘di bram
suapprss Peotich Foll | (S/TRACCHN) = PROTELTD . NPROTECTDIS (s/TrAccH) aak, tep
et and TRACCH
. NPRETECTDIS =T . FABRYFAICNERAM H)
od
(FANBR +FABUNETRANCH) = FRBCPH3 .67, NfR.ch)
+ FABL SPHI NG, (R.4C)
1t |ende PROTECTRATL S ot BRA | 9/2RQ = AR PH3 . EXDE (s/TRAP)  [BR@ indicin ~m
i v:a(slgml\) oddress T Erop ' & i
phl =t DRG S/DRG. = FABRC . PHI
JT6L
|Pus| ENDE ENDE = FABC, PHS No brameh
Tel
&.q'ba. VC‘CCLSE-
BCS (£9), BCR (68) | <%y
FABR - (©U¢ , nsk.O5.NEE)
PHASE; FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS k
PRE2 .NIA
RR +> A AXTR = FABR.PRE2.NITA R A
TRy BIR = 1+ €83) esXV /% = FABR.PRE2.NIA . S7 +l s
BOR = Vi €S [*5-3 §] = FADTR PREZ.NITA . .NG? -} - cCs
+ Puz BRPH2 = FABR.PREZ, NTA
30 .
do it <t DRG S/DRQ T PRE2.NIA  NFABRANCH, .. }‘L‘*" ~eleass fo tha
NFABRANH = TX +. FABR opee-d {eh bvanchad 1o
be wf b THRL THRL = T.FABR. PREZ,NIA Ao )ie in PH3.
PH2| A+ CS—S -+~ A Axs = {FABR. PH2) ‘&.Rt‘ - A
SXATDTD =
TéL s/TwoL = “
s/DRQ = "
PHD | A—> S > RW SXA = FABR.THD }‘R | 2
Rw = FADR.PHD i
TioL RWDLS = FABR .ENDE (FROTETDs  fawppross chomoina R 4
PROTECTT) [oranching ol £
Prﬂ'
R, (A>O) ENDE = FADR.PH3.NS7. NAG NACON ZY\ en bramchad To it
= ENDE I,\.
+BIR.(A<O) +FABR PR3 . OF. AO Y broak
BDR.N(A>G)
+BIR ,N(A<KO) S PP + iM’RQ/I = FABR .‘Pu}.Ne‘)-N(m\o.N:\m'sIs) 4 JAS S J\
sat Taqraa’ +FABR, PR3, 67.NAG o
Supprs R g | (S/TRACCUN) < PROTETD . NPROTECTDIS (s/TRACER(T) bTRAP
o dWORSTECTDIS 2 T .(FA‘B'R-»FNELN‘B‘EANG\H) owd TRALCH
- L{PABR. FARCNBRANCH) * EABR.O7, NAD
\ i ~FEABR (NG7, N (NAC, NAoo3 1]
AN ‘ (Via (BRQ/N)? ~F d
TR .4 s = TRA ‘.m.b.:-tot fvinm
1| enpe PRETECTFAIL S sat BRA | s/BR =FRER PR3, ENDE . (5/TRAT) e el b
Pua | séf DRQ s/DRq = FABR . PH4
oL
PHS | ENDE ENDE = FABR.PHS Ne branch
TeL
ddla
release

BDR (¢4), BIR (68)

s

|°'F)



e (6302 GLE J

/

PHASE/

[ FUMCTION PEFORMED &~ SICKALS [WYGLYEG i COMMENTS
e _ET KEGJEST MEES = FushiT . By i oGee
SET HALT S/ pAir & Fowe T pHl 3
i Sl & s FLmATT
izl Evre E B DE = F%m‘? &"u‘%’g;’
e |
Z 1
é K
TirF FELEA ‘
| |
i :
|
'WAIT (2€) Isf |
FUNCTION PERFORMED SIGNALS INVOLVED COMMENTS

FACAL = GU0. (No4. o5)

Opeode Jec.oeliv\a si%nu‘

P

R—> TRACC), 2, 3, ¢4 S/TRACCI = (FACAL. PHI. NTRAP, NSTRAF). R28 | )
| S/TRACCZ S(FACAL .PHI. NTRAP, NSTRAP), ®29
T4RL S/TRACC3=(FACAL, PHI. NTRAP, NSTRAP ), R30
S/TRACC4=(FAIAL, PHI .NTRAP, NSTRAP), R\
Set Up Address
set TR28 S/TR28 = (FACAL. PH,NTRAP. NSTRAP) r o Trap Location
CALS or CAL4 = Set TR2O $/TR30= FACAL, PH|. 8¢
CALZ o CAL4 => SeT TR3I (s/TrR31/)= FACAL, PHI, ©7. NSTRAP
J
set TRAP (s/TrAR/1)= FACAL . PH
PH2
Proceed to INTRAP Se%u.ev\ce S/INTRAPF = TRAP . NINTRAPF
TeL

CALI (04), cALR (05), CALZ (o), CAL% (o7)

-84-

1 of |



	000
	001
	002
	01
	02
	03
	04
	05
	06
	07
	08
	09
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28
	29
	30
	31
	32
	33
	34
	35
	36
	37
	38
	39
	40
	41
	42
	43
	44
	45
	46
	47
	48
	49
	50
	51
	52
	53
	54
	55
	56
	57
	58
	59
	60
	61
	62
	63
	64
	65
	66
	67
	68
	69
	70
	71
	72
	73
	74
	75
	76
	77
	78
	79
	80
	81
	82
	83
	84

