 SHORT

OTHER
ENTRIES

4

1R 40300
— Om IR A O3FF
SAMPLE — OFR
ALY
.
SHORT!
CND OF (ALU)
RO + OLSE
— ALU
(ALUZ)
- AZ SET
SHORTX SHORTF
WAIT (MEM) 2-80
ORSE —= R1 — B3
SHRTX] SHRTET
RE+MIR L RIORSE
—e R — R}
SHRTRI ;
RIAR?
— Rl
ADDREX

OPERAND FETCH
SHORT FORMAT INSTRUCTION.




OTHER

ENTRIES

— OPR
i A INCP
y SAMPLE ALU

LONGX

LONG
IR A 0300.
MiR—e R1
ONG1
CND FSEL(7) .
RIARY —= R}

ALUZ\SH

=0

RO +OLSE
—= ALU
OF (ALV)

LONG X1

WAIT(MEM)
0 -= OPR
SAMPLE ALU

LONG X2

MIR4R1
== Ri

iz

LNGNX

RI+R0 —= R1
OF (ALU)

LGNXI

WAIT{MEM)
R9 = R1

LGNX12

MIRARY
-= RI

l SHRTRT }

OPERAND FETCH '
LONG FORMAT INSTRUCTION

ADDREX 1
s

FSEL(15-11)
R1+R0 — R
OF{ALU)

EXECUTE

INSTRUCTION

vt

B A IO ST

S e A




N

BSCS

FSEL(0)
R84 X'100
SAMPLE

DECOCER

85CL

FSEL(0)
RBAX'100
SAMPLE

DECODER ’
.
BSHL

FSEL(0)
R84 X100
SAMPLE

CTESTS

FSEL(S)
RA — ALU
SAMPLE

CTISTOA N

R8A X'FEFF
— OFR

CTST08

© opr

~= R8

CTEST4

FSEL(4)
1 —~~Ds8

NOT SET

NOT SET \ALUZ
SET

CIST5A

| — DSB

CND FSEL(10)

ALUZ

CTST4A

CTEST3

FSEL(3)

CND FSEL(10)

NOT SET

ALUS

CTST3A

SET

NOP

1

CND FSEL(10)

CTEST2

CONDITIONAL BRANCH

PAGE 1 OF 2
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PR

LONG
SHORT

CTEST2
FSEL(2)
RA A1
SAMPLE CTST2A
CND FSEL(10)
'.‘,\‘
e
[} NOT
, T ALUZ
crEsT!
FSEL(1)
R8 A X'B00
SAMPLE CTSTIA
CND FSEL(10)
\ .
'l/
0 .
CTEsTF
FSEL{10)
0— DSB
CB3
P+1—=R]
85C1
WAIT(MEM)
Rl— P YES NO - | I IR A X'300
FSEL(8) » Ds8 — OFR
v SAMPLE
$52M
LONG_
4—OPR
SS2M E620MV
| CONDITIONAL BRANCH!
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) Div2 ‘

<

X'100 — OPR
WAIT(MEM)

DIV} ‘

MR — &
MIRS — QS

D1

RA(15)
—= DSB

DIV3

-RF — RF

DIv4

RE —= RE

-RB —= RB

DIVE ‘

~RA+CARRY
—= RA

DIVZ
RA+RE —
RA
SAMPLE
DIV8 ‘
-15 ~ CNT

SET

DIVS

OPRvRS

—

R8
(SET OVFL) |

DIV10

RB — OPR

DIVI1

LFT OPR

DAL(15) — DOR(0)
DAL(15) — BAD(0)
INC CNTR .
LFTRA

DOR(15) —= DLA(0)
RA+RE OR RF) — RA

RA == ALU
SAMPLE

DIVI3

NOP

DIV1S
NOP
Ds8
DIVIé
RA -=RB

oiviz

A —=RB

pivig

IF(P)
~OPR == RA
INCP

DIVIDE

SSIM

$SIM

R

SPR—




(13533) YOLVINWS
0Z9 NI 341 X

(1LN1) ¥oLIvINWa

S14NYYIINI

0Z9-NI 14.X
Z4=30a - " 4Oa=- Q¥ = Sy DY
WESS CY-ay
- 10793 £iINI ZINI
-t (d) J1 :
,cv 4l QIL¥V1ISIY 38 1SNW 3NI3dld = SIA
WZSS WISS
Q¥ ‘dw-i-~d
"Q/1 L8V 1S
© ¥3@0D3a 318vsSia
S1dNYYIINT I1BVN3
b LiVAd
o/1
QY e ¢ ’ i~
oy =304 YOqQ =6 d=-2¥ Ox-aY QY ‘d=1L-d —
¥ d31$ € d31$ T 4318 1 434S 43is
N
¥300D3a AS @31V¥3INID $53¥AqQV 3sN 0N 1IN

SL4NYYILINI

, aNy

¥3Q0534 318VN3

NOILDNYLSNG

SNOIAIYd 40 ON3




e APy R O 5 e e e A e o

.

158 *40 403 ‘aNY ‘s 'V ‘01§ Va1

00010 =

: NOILDMMISNI
Mw N&/\. WESS IX3N
» |
(vl .
4 — 1Y
G ﬁ
| =— ¥4l | -— ugl
V14 INI Ov14 INI
140 314WvS i 13534 ANV 13§ 1353 NV 138
L] Al INI N3 GNV INI N3 aNY
SIn-vd 4INL ¥300234 135 ¥300230 13§
Vi — AWV Vi — AW
3 7015 FATo) Zva
| [y e
ov13 INI L

NV = 0¥-4 L 13534 ONV 138 13534 ANV 135

(WIWILIVM VY ~— AWV INI N3 OGNV, INI N3 OGNV

4300730 135 ¥300D3a 73S

VA — dIW A Vi vy — WYV

zisa F2 Zio TGNV
(WIW)LIVM my =-wi (d)d1 (d)d1
(sO)A0 4ONI 4ONI
G 1015 903 val
NIV = 0¥-d )4 (d)d1
(SONAO aniivm 4N NI
. Tise ™ V7o) TGNV
51, | oto0r= 15N | oo = 154 | orort = 17t | tornn = M | ournr = 1SN oonen = MEL oooit = 'Y
5137 GNVE340 20 GN3 IV NOILD313s Q131 WO¥d
-

e, st

b g;:;;‘l\:'."-'»...‘_ ET

o



v L
-t .i,,,.,-m!"" bt

Wzss eSS WESS
SWZSS
140 TNINVS 140 319WVS
NIV 31aWVS NIV T1WYS
i -— Vi -—
A¥YYD QOIS — ANYVD GIHOLS
+3¢v 3V
[E Sav N1V - 8y Y - YW
4 : (d)3l (@4t
dONI 4DNI
NIV T1NVS AV J1ONVS NA3ALS raa?
o — Y-8y gy - dIW+EY :
=2h L eth - QNV¥340 GNOD3S ¥04
CLIvA TTIM €007 “N3A3
ras vavy Si 13 31 "ONIHION
(z1)13s4 1+ 14 O N3HL TilM €001 VY — W
3§ - YW (zmv) 1V LIVM 3HL "600daal WIMLIVM
(WIWILIVM (Nv)40 aND 1V A¥VSS3D3N SI
LIVM ¥ OS ‘2ad1 1V T
*gaoGal 0L NOILOV £€asav ¥NDD0 GINOM HOLId ON
TWOIINIQl LON _\ “Gao St 14 4 FLON
’ YM
WIW)LIVM o AT TTANYS (WIWLL S
v v ny
Ggoasv - Gaoaal
£aLs
141y 1418
zmv) Ny = Vi (zov)
(M40 ND WIWILIVM (V) 40 GND
Zasav Zals ZGa
. Y TIWYS NIV 3WYS Y == Vi MY TWYS"
[RA¢] v (5O)AO tviy
108 A 1av 1918 1aa1
nioot = Y175Y 10001 = 4174 1ot = 1S4 1ot = H7%h
1134 GNY§340 40 ON3 1V NOILDITES 1313 WOU
i1-st
1S4

dase R

et S

w
3
ot




LDSS

LDSL
FSEL() - FSEL(D)
b=t i
‘ =1
1=0
LOSRC LDSSC
RESET CARRY SET CARRY
SAMPLE ALU SAMPLE ALY
FSEL(O) FSEL(0)
)
tg=1
lg=1
lg=0
LOSRO LDSS0
RESET OVEL SET OVFL
INCP INCP
1EP) IF(P).
wsx - §
SELECT DECODER
AND EN INT
SELECT AND RESET
INTFLAG
1BR == |
STATUS —= k8

LDS
BOTH FORMATS

s



|DECODE ‘

LOXS
1R~ 0300
-~= OPR
SAMPLE
ALU
LOXS!
IR AO3FF
— OPR
SeT ALUZ
LDXsP
ORSE AR9
— ORR
LDXPJ
LDX
SHORT FORMAT

LDXSX

OS{ALl)
OLSE=RD
— AL

LDXSt

INCP
IF(P}
ORSE —= ALU

S53M

et e e S o R T S ek M
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PRSI,

e - et e e e 1 S

LDXSP

-

LOXL

LoXLt

IR » 0300
- OPR
SAMPLE
ALY

CND
FSEL(D

=2 = CNT

LXLNXI

LOXLNX

OF(ALU)

R1+RO

—= ALU .
INC CNT

WAIT(MEM)
R9 —= R1

LXLNXT

CND
FSEL(7)
MIRARY

— R1,0°P

CNT

LDXPJ

IF(ALU)
RO+OPR

- P

SS2M

LDX
LONG FORMAT

I7-l

LOXLX1

INCP
1F(P)
R¢ —=R1

LDXLX1

MIRART
—=R1
INC CNT

LDSLX2

OF (ALU)
R1+RO
— R1

LXLXNI

OS(ALV)
OLSE+RO
== ALU

LDXLXR

INCP
IF(P)
MIR — ALU

;=0

$SIM
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MDXCZ

MIR — RE
CND FSEL(7)

A!UZ//

ORSE4RE
= OPR
SAMPLE

MDXCE

REw OPR
SAMPLE

$52M

- Ynot
I7=1 |seT
1,20
MDXC5
MDXC4
OPR
W
WAIT(MEM) {M"‘} k
"MIR" — BB == OFR
SAMPLE
MDXC7
CND OS(ALU)
(ALUZ)
Rl — ALU
SET NOT
ALUZ &
MDXC9
OS(ALU)
R1 — ALU'
MDXSKP
:;‘(g)" IF(P)
OPR — ALU OPR — ALY

MDX INSTRUCTION
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SHIFT

SHIFT1

.
> IRAX'300 —= OPR
SAMPLE ALU

RO —= RE

SHFTX

WAIT(MEM) -
- QS

SHETX1

MIR —= R1

SHFTX2

Ria X'3F
-~ OPR

L

SHIFT2

0 —

CIND OF(ALU)
ALUZ)
OLSE4+RE — RE

IR'AX'ZF

SHIFT3

FSEL(1T)
<OPR —=
R1, SHFT
SAMPLE ALU

hy =0 i

n=!

SHIFT COUNT
COMPUTATION

L

SHFTR °




A e crves gt

SHIFT3

CND IF(P)
CND FSEL(7-4)

53X
SHFTLO SHETLY HFTL2 - SHFTLY
- pais) — 235
RA(15) — DSB RE4RE+] RA AND C ! RE4RE+
m(})c—gr:A — RE — RA ANT — RE
- NG CNTR i
s
NO” - ovkL 9 as NO ovFL ) as
Yes 1 Yis 1
: SHETLX Y SHFT11 HET31
OPR —= RS RA{15) — QS RA(15) — QS
SHEMSK SHET12 HFT32
X'800 — OPR R+l — R1 RI+l —=R1
SHECOM SHET13 SHEDR SHFT33
RA AND OPR(L)
8 A OPR RA(L) — RA ey
—= R8 ALU(15) — QS EE oiAomgorn
IF(P) INC CNTR \hC CINTR )
i
s OVFL = o oviL
EVRL S
$SIM
' ' RULS —~ 553 .
SHFTM SHFTBS %
WAIT(MEM) gﬁ‘)i:}':{; -
R1-= R REat— & A
LEFT SHIETS

P —



SidIHS LHOW

NOLLDNELSNT LGN

=4O [e-ydl
930030 319VN3
OV13 1aNBYILNI
13534 ANV 13135
14NY¥ILNT 3TEVN

XQILIHS

(d) 4t GND

DS ONi

| EVINDYID LHON
1X3 ¥ DOV L4IHS

(d) 31 GND

25 ONY . : @ un_._mouv%_
61 1i8 mﬁwwn : : St Lg=—0

S 2o i 1HON DOV LiIHS

(d) 41 OND

DS ONi

Sl 18O
1HON DOV LdIHS

i

10

OULIHS

(9-4) 1354 AND
(831 GN2
dONt

YO =gy

Y4dHS

£ 14105 | #




o o S A

IR

(CARRY —~ GPR(1))

OPR(15) — OPR(15) | (OVFL— SIGN)

STSS $TS1 152 5153
OPR — OPR
OPR — OPR
= - {SHIFT RIGHT) .
R8 — OPK OLsE — OFR o) s OpR(15) {SHIFT RIGHT)
1 — BYTA .
(OVFL — SIGN) ]
TsL 156 TS5 154
OFR — OPR
OPR —= OPR
P OPR — RE (SHIFT LEFT)
R8 — OFR FoEL00) orRy — OPR(I0) (SHIFT RIGHT)
— &

(CARRY —= OPR(D))

OPR(15) — OPR(15) | (OYFL—= SIGN

STSS1

ST§7

OVR(8S)
REA3 —= ALU

$TS8

REAJ
— ALU
INCP
iF(P)

STS

SS3M

. (CARRY — OPR(1}, OVFL —= CER(DY)
(RESET CARRY AND OVFL) )

S

RT—————EEE

s e o 3 RSN A T T

DT ———

gKer A U



STXS STHSt STXS2 TX53

1R A 0300 RG+OLSE

— OPR - R A OGFF — ALU RO

SAMPLE — CRR CIND OF(ALU) — Rl

ALU (ALUZ)
i STIXSS STXSS STXS54
i )
i e OPRAR? RI+ORSE
{ ) Pyt —- ORR — OPR
i
{ SET
|

1X5X STXSP
{
| MiR —= OPR Ri — OPR
i
| .
i
i, 3
$52M )
STX

. SHORT FORMAT .

1
o

Y TARRR: A € A i 45

o R AR e



STXAL

TRn 0300 STXLY o
s’:m?” R1aR9
LE — °
au MIR L3 — R1
INCP
1F(P)
OLSE+RO — ALU
CND OF (ALY)
CND FSEL(T)
i,=0 . =1
STXLX STXLXI
WAIT(MEM) : L E e
TXLX2
MIR —= OPR
FSEL(7) OF (ALU)

1

l7 Y
STXLI
0
WAIT(MEM)
R —= R1
STXLEY
MIRARY
= R1

7-pD — OPR
FSEL(7)

STXLR

Ri+R0 — R}
OS{ALU)

STXLR1

OPR ~= ALU

' $TX
LONG FORMAT

$S2M
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USAGE:

MEM

8CS
PIE/MIE FROM

FTETAZE 10

LENGTH

MZE-ALL
FROM | WORD
MZE-ROTATE
LEFT 4 BITS

DATA
REVURN HERE WITH RO =0

MBS

RG-1 —= RO
SAMPLE

MBIEY

WAIT(M)
OFR — ALU

MBM MBM7 . MBMI2
CFiP) WAIT(M)
ifs —  INCP o|  RO-1— RO
OPR —= ALU SAMPLE
A
F:M MBM13
AF(P)
INCP MIR — OFR
MIR —= RO
MBM2 MBM14
! 4
MIR — RE o A= sC
ALU(15) — QS .
MBMX 1 ) : MBAD MBMI5
- CND(NO ALUS) 1 opru) — oFR
MIR — OFR OS(ALU)
PES] — RE INC'SC
MBM3
RE-1— RE ALUS YES
NO ,
N
, CND(NO ALUS)
P& OS(ALY)
RE+1 —= RE.
MBS _
WAIT(M)
RG-1—= P
RO(15) — DSB
MBS, MEMI0 MBMIS } MBMIZ
OR—=RO . MIR — OFR wawY OPR —= ALU
S8 : DS/
i

VS53M

MEMORY-TO-MEMORY BLOCK MOVE
FOR 1/O SIMULATOR

O B A S S T 15



et o A e NI

OF (ALU)
BASE+32
— OPR

FSCAN2

OPR —= W1

PSCANI

-120 — OPR

FSCAN4

-16 —= 5C
WAIT(M)

PSCANS

MIR —= W2 .
ALU{15) ~= GS

PSCANS

OFR+! — OFR
SAMPLE

PSCAN?

CND OS(ALU)
Qs
R2 — ALU

PSCANS

WAIT(M)
RI— ALU

PSCANS

R2+1 —= R2
INC SC

YES

PSCANA

PSCANB

NO w2(L) — W2
ALU(15) — QS

L wia—w

OF (ALY)

PRINTER BITMAP SCAN
FOR 1/0O SIMULATION

NOT SET

ALUZ

SET

PSCANX

INCP
IF(P)

VSSIM

R



-

820

XLATE

P —=W2

XLATE4

WAIT(M)

INC 5C
R1+1 —=R1

XLATEL

OF(ALY)
Rl —?

XLATE3

NO YES

=MIR-1
- SC

OVFL

XLATES

RO-MIR
SAMPLE

XLATE?

CND OF(P)
(ALUZ)
INCP

ALUZ

¥LATES

iF (ALU)
‘W24l —= P

VS53M
TRANSLATE
FOR i/O SIMULATCR

+ g e
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e e



