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100 2108 LUA AUS 10B 0150 ADS, HEX 150
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SPA I AC O3 e Dyge 3 S |SNA
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SPA
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BUN NUM 10 /' (A-B)<0
BUN NUM 20 /I (A-B)=0

Shcde s o ol (5515 a5 4l sl ! 4 doas b5 (1Y
T 595 0 BB g0 5 ulS &S B85 CTR U156

e g3 1y ol Jgl 550 53 el oty s3] (5o oo g (&
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STA CTR
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SZA

BUN ROT
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BUN ROT
STP , HLT
CTR, Hex 0
WRD , Hex
END
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Se

3) WRD 0L 53 ol 0,503 3d 53 545 30 ) Slapd,y slas sl pl (A
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10E
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110
m

7400
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7004
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7040
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152 CTR /increment counter

SZA /check if remaining dits = 0
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END
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STA PTR
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END
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SZA
BUN NZR
HLT
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ISz CTR
BUN LOP
HLT
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END
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LDA NBR } CTR asl a3l

STA CTR
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STA P } OQPQJ\L;AU\.LL:

9 g (e VP e Dl St e 93 8 sl Il z VP
Gy cielze cds Ly codle Doy 3de S Sy 4 1 T o il

--’u‘s]

ol e3ls 25 “double precision” ceeliae S35 L osue g o e

Jmos a0 i 17 Dl Oy Se sde 93 0 el b dlaly o
i as 3L s 4 MultipliCand (sl ol by o g dalsst 20 YY Slas O L5
Jos| =YY sl L& “Partial Prodact” S o palol= gl sk ey

ol S Al 1 aalS s 4 e Gliie 5o ol 51 eS8 0 (sl ey ki el
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LOP, CLE

LDA

CIR

STA

SZE

BUN One

BUN Zero

One ,LDA XL el se 5

ADD PL el =Sk &
STA PL X 5P
CLA

CIL oS s 200 Jod= Sl
ADD XH

ADD PH

STA PH

CLE

Zero , LDA XL L . L
CIL X cislas Cis b oo w0 il
STA XL . .
LDA XH M‘JXL&_A_AJ »JJ_'JN))‘L‘E"’T’»
CIL . .
ISZ CTR

BUN LOP

HLT

A lanl o slaeel das o Hlacwde sae g3 © o gl sl p 2 VY
UL PRPYY WG P VIR VL PR3 W | E S W S Y FR | RS FYGIVS, TV | Y o
Sad eals QLIS HlacMe ¥ o Odg A Syl 30 9

1=

X Multipli Cand
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X
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O35V 5 13 Sl Multiplier slacey Lol coge Sl Sy Vb ol 2
Sl Aalg ok ) a5 03 5803 1 b oSl 55 g ge mex a0
el Multiplier sx Y 039 e 53 b e ol 5l

ionl b

i el el Jgene ol Oles il Cute Y S

St e 25 Cte Y 03 S Y JoSe X 5 Y s e il e Y S
2pde bl Jsana

‘o

C,._.w| O_.s" Jf‘.jb Cﬁﬁd\l‘ ok .Bt}:} CTR = -7 m.)..})l.«.,i A:J)‘ )‘J.E.GLLLJ)‘ )34&
b sl ol s LY g

xS &JJSVA}HJ wwa:\gaiﬁjadwﬁ 6‘4&\3,3-\/\



YY) /)_SWL_i s laxo

(ol Gi B e Gk )
A-B=A+(-B)
S U a8 05 B e 3 BH 5BL 058 Y S Sl e ol oLy
“Temp” osls &350 0 3 v 53 J& (5 0 Jds e el | aelas
3 B 0,8 Y oS aslsl (g2 AC 4 Lo o ol

BERYryee ‘o
Ce—AB

CLE

LDA BL

CMA

INC

ADD AL

STA AL

CLA

CIA

CIL

STA TMP

LDA BH

CMA

ADD AH

ADD TMP

STA CH

HLT

TMP , Hex O

Cls | ke dskes g5 e 5)laxil OR 45 s g (glaal » V4
xS
:V':';‘JUA =
Z=X®Yy=xy+Xx'y
4S s ol ) el NOT 5 AND il ojle Ol sl Sy 53 U
(L5 o oaliial e LS 5 Ctl (51, CMA 5 AND (sla fasdl ) s
iJ g ol 3120

z=xy+xy=[ () ()]
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NOT 5 AND (slaoS U iles a5 s Y

g Aalg o s sl
LDA y
CMA
AND  x
CMA
STA TMP/(xy)’
LDA X
CMA
AND y
CMA
AND TMP
CMA
STA z

O30 5 S 534S dw gy G @ 2l D 6l sl Y
LS OGSl OVF @ 3 ) e
L s o ol gis 53 o 0 i ok a5 ol 0 a7 1
c,_ﬁ“:,mul{@«g;,;u>wouwgy>xomw)>ﬁ)ﬂwélﬂ
45‘_;\})>>)CILU:M>L5\]?U|@‘M)@w%pl)ﬁrj)ﬁ:ﬁf

r.:as WLEA c((r.i‘ob; kSLl ‘)E

o
N
AC()
v ¥ \
OVF
=1
ho OVF |4
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(S o b 5 JSKE w wel bt 5 4l S esland L
LDA X

CIL
SZE
BUN ONE
SPA

BUN OVF /e sde sls AC, E=0

BUN EXIT
ONE , SNA

BUN OVF I Cesde s AC E=1
EXIT, HLT
jéjj_é.n sd.\—ﬁ‘j&‘} 4—&[3,3)) J.r..._a",.'..: SAe 9o &)53 6']" u.“‘ﬁ)ﬁ.).—"\
3 m O o g 45 G2 A ool L iledal BSA ol giws JLis 4 ae (B g p20
258 oo 36 ol asb p 3 BSA
MQ)HM@Jﬂ‘)kbé\ﬁd‘j}ﬁ)&dbbMJ‘}MCA.S.;;}-JJ :J’
o 0D

:V-‘,“)b d‘})]‘i) oJC..;)' Ao ML‘JJ 6\]'

BSA SUB
Hex 1234 } 4321 - 1234
Hex 4321
Hex 0 / PE
sy 0
SUB , Hex

LDA SUB | / bl sl sl
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CMA

INC

ISz  suB / S il ar o ms gl Soslal il
ADD SUB | |/ Jsl 2ol ¥ JaSo b mac o35 el

ISz SuB

STA SUB

ISz suB

BUN SUB |

uujf)é .X_:Sv.«.‘:_a‘sy_g&_;): ‘J e:‘:ﬁd%ﬁ ‘;‘b)ﬁj_\'\'
K] tS)A—’ C‘gj_.f& uﬂjai IC...«‘a.L»T BSA M‘Jﬁnﬂ} )l o J.‘.'.Abl.; 93 ga&‘k‘)
SW SldS slaas

ol (VY alail SLalS sl 5 (100) g g5 b peysl oSOT 55 L2 Jo

:d‘)‘)ﬂj c.L..’JJv,aMLvJ.’

BSA CMP
Hex 100
DEC 32

CMP , Hex O
LDA CMP |
STA PTR
ISZ CMP
LDA CMP |
CMA

INC

CMA

INC

STA CTR N

LOP, LDA PTR |
CMA

STA PTR |

ISZ PTR

ISZ CTR

BUN LOP

ISZ CMP

BUN CMP |
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Ay So il gl B, 1SZ PTR 51SZ CMP VU (sla el g2 5

Lo ealaul

Izl 31 asSl o cly 4 5L 5ler 1) AC S E 45t g Iy, 5 =YY

sy 5 Sl 51 ey Wl g asl E=1 5 (079C) »1» AC gl giove

Iv.i)‘b J‘}M Q)yg}\b :JP'
CR4 , Hex 0
CIR
CIR
CIR
CIR
BUN CR4 |

feols eslee b abasl ) o
AC:(079C),, =(0000 0111 1001 1100), , E=1
AC=(1000 0011 1100 1110),, E=0 sl et o 3l s
AC=(0100 0001 1110 0111),,E=0 033 i Sl

AC

(0010 0000 1111 0011),,E=1 oy 2 3l
AC

(1001 0000 01111 0111 1001), , E=1  sler i 5l day
o 25 sl 5l pl
AC=(9079), , E=1
231y SSHLS g5 om0 pde ) 39,5 Gl ST, A4S s gy (glaal  YF
Pt ool ool i o3 bl Bl 3 oa g Sty 5 S 03,05 aalS K
i g0 gmnss FgealS LS 5, Bl STl (512), ) OF o310 5 (400),,
S
03 ;b 5 3l (S PV Jadmn IN2 il o g,y o5 a8 550 551 Je
2ol edgs 4l S s SIS 93 05 S
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LDA ADS
STA PTR / Solal olas
LDA NBR

STA CTR / sislas ol

LOP,BSA IN2 [ axea AC 3,81 55 dlsy 15 ol sl ) e
STA PTR |

ISZ  PTR / Soslal [ilssl b o

ISz CTR / ol anglie 5 2l 3l

BUN LOP

HLT

ADS , Hex 400
PTR ,Hex 0
NBR ,DEC -512
CTR, Hex O

5315 Lgl 5.8 5L 1, WRD 0lKe 55 SIS 95 45 s gia (glaals 5 —YO
..‘\.‘&bja..a.k.ll.: \OUQ%..\JSeﬂ}SCHZJCHl dLAQKAj|VU' 6\.&51..:.3

AC jzry Sl gims QLA &S @S ol 3 1 SR8 pbay Iy 5 1l Jo

SR8, Hex 0
CIR

CIR

CIR

CIR

CIR

CIR

CIR

CIR

BUN SR8 |

LDA WRD

AND MS1 / AND With OO0FF
STA CH1
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LDA
AND
CLE

BSA

STA
HLT

WRD
MS2 / AND With FFOO

SR8

CH2

WRD, Hex ,...

CHI ,

CHz2,

MS1,
MS2 ,

Hex, ...
Hex, ...
Hex OOFF
Hex  FFOO

(\$ slus ;5 0D) CR 335 45 5l oy (slasli p (gl 1,5 5l gl Y7

qu;w‘mﬁJéﬁ|JK‘,‘s|J‘é}gx§ e on 425‘?}%).)‘)

ASST O S oo Jie LNE OV b ¢ glacas 4 1, OF asb 353 odys CR

S i V0 U A glaca

‘5‘J_»JJ‘)J‘J.;J.‘)LJ‘wﬁuﬁlﬂﬁjbg‘ijJs‘).}LlcJ.QL’JJCRJS.J’
=S o 03Uzl OOFF L AND 1, IS gl, 5 FFOO L AND 51 YL S

@:}3\—3 e:};u s A FYY dj.x_’.- J| |J SRV ERI g 9 g d‘j_) =YV

.L«'u'o\g I %A tj,.f:"" Q&c}‘ d‘})d.&lsu.b} .L:'S WJ}' JJD\M

S
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Location Hex code

200 3213 SRV, STA SAC

201 7080 CIR

202 3214 STA SE

203 F200 SKI

204 4209 BUN NXT

205 F800 INP

206 F400 ouT

207 B215 STA PT1 |
ISZ PT1

208 6215 NXT, SKO

209 F100

20A 420E BUN EXT

20B A216 LDA PT2 |

20C F400 ouT

20D 6216 ISZ PT2

20E 2214 EXT, LDA SE

20F 7040 CiL

210 2213 LDA SAC

211 F080 ION

212 C000 BUN ZRO |

213 0000 SAC, -

214 0000 SE, -

215 0000 Pl =

21A nnnn PT2 I

e g MBS o0 f\?u‘ I f}Y Slles rl.d 4 adBy 23 yw g dly, YA
Ay 355 (B3 gy 3L Y Lol MOD 018 1 b (535,55 ahers J
3y (B3 s e 25 0 Loles MOD 01K 1 Jai o s 5
rt_<;.h @S ol ol L FYY Jsdr a3 e s s dsl y ASlen 1 o
=22 MOD 055 (FFFF)g dSZ Jedly ses L c(g3555 dhims 40 (A3 5 e
0251 (0000)15 SZA Jarlly st b s & a4 (A3 s o pR8 5 055 0

25 5 s 2 MOD

SRV, STA SAC
CIR
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STA SE

LDA MOD

1Sz

BUN NXT / MOD = FFFF

SKI

BUN NXT

INP

ouT

STA PT1 |

ISZ PT1

NXT , LDA MOD

SZA

BUN EXT /' MOD = ¢ddd

SKO

BUN EXT
LDA PT2 |
ouT

ISZ  PT2
EXT ,.....

F=YY Joder dile asl 5 aslsl
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O (ol 940l 33 39 5 J T 2o Juad
Slodiyls p sy O o T S aalip oy 5 0 di3ls p oy o sl =Y
o 0hd Sonbn s S S aelS saen LT S5 8 b Al 5y S O

Tazenn olijls

(el SO G 2 B AlS) Sl S8 elijlan S el ) S
2315 3y S S Al il e 5 Sl sl el ol (slasl a5
bl gl edd (5 sasl 55 b (Ghipam) (OIS D50 4 Ll e
AL 0l ey et Sroaelp s SaelS SG I e sy se b

A Ol |y o gl p o) J RS 5 OIS J RS gl Y
Sdls ()5S Al S b od had o ()0 i J 58 S Ol b

AS o (g3lmesly (Sl Bl o s 4 lS (gl Bl J S dsy
5 G iy Ollaasl by gt 48 gams il 3 Lol ol VL Ce e (sl
ShmS 5 el g ganl 5 oy J S Al o5l (gleesly 5 >k o)L L
S Cmla e 5y ol glakiile s L e 5y sl sl )l
3l a3l s b by sws aeseme s il 5 Gt Gyl
S S o Lol (s ;S 1 O 4l 5y Sl (B1S) 5,15 s (53luesly
Jold i pa an Ly ol e J S o)l ol J S Al 4 el
RN EX AT

(g cdodlogmas 35 (@ Jos 5, (A iaS iy o 1) SNl ol Y
S 5, Gl 3,

g

o> 5 peelS ly Joe i Jes 25

J S adabls 3 sl 03 5 gnes K i el g2ws 3,



Clock 2

YY) /)_SWL_S s laxo

s Josdl)gins 55 5l glallos taal 3

Sl el 5y Olaa 1S 3,

sl 03ls OLES Vol S 55 45 0dd e gtslip 5 I8 G Olajl ¥
1018 (g oy3l A g (5l 40NS ol 5 s, L5l sl b lls ol
adibl as glaiws gl 40ns 5 eyl J S S Jsls 4 sl JSH gl
Sl 240ns g esls J S O 4 feddl, gmws 3, Wl (6l 10ns g ROM J S
Pl cul ol jamis J2S aalS dewy 4 a5 3,50 Jos 35 612
0315 J 8 O3 81 G 2, S 4 Wl 5 0 SRS &5 ol Ly S 8
o0 dalgs 4 Colu S 2y 5 )1

‘g

410 110 410 10} ‘ 40
o] CAR| [ROM — ]
- 5 A Fri .
A lls _“‘ }—‘ -‘{ T L Jas 54;

A, A, A,

J J J
Clock 1 | |
Clock 2

50 ns S0 50 ns a0 50 ns

' T
Clock | ——— R

el S8 a5 L
e S el gl 5L 5550 OLe
Oley Bl =10+40+E(0+40\=A100 ns
CAR ROM Data Reg Max (Micro Operations , Sequencer)
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1 1000
~ele L 1S 5 =—————=——"x10° =10 MHz

23 s eslaial J S esls LS J§\
Oley Jla>= =10+£40+40=90 ns
CAR ROM MaxX* (Micro operations, sequencer)

cele L e S =90X110_9 =1101 MHz
e Y adS a5 (glaedS Ve YF oS il G IVAY S e - 0
S VP b e 5y Olies . ol Olios aw glyls ol grs 3oy S g 0Lt
s
Az N ] Oldae 5 ol ysT Ol ()
ol 5L BT ROWR g
J S abasl> = YxTY

5 Ve \§

ub;b‘ d»)b] Jao& }:’)

Ls‘J_:yb_ﬁJ‘é_h:AgL_gJ;g-‘Mlgwb:fJW}%\?Jf|(y
fowl (:Jy Cord 5 S S S
- 16=2" oY

Cowl sl d;bj“s'\'.’.;;ﬂ"‘ 83979 %JU:‘.Sl d‘f“:“:‘."‘*?(c

ol i Y 4edS F24F gl s V2Y S J mS il - £

J xS absl> = 22x24 €505 Semy S X J 1S Ja,.ﬂ ol s (A
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ol VY IS eal S e
Tl A A g S (Al s 4 &S 3000 W Sl S 2 (@
ol sl e VY el oS L o sl LS 540y O (2 Y
p3¥ Sy Al i gl dar Sl Al a lagsg,g sl (&
il (63555 sler e Ol 4S8 sle 3L Sl Al S oc e gl Sl
o S F S e VY e kS Sl
S p gl o 5 VY JSS 45 S Iy, ) eslimal LY
s 52 15 Josdlygtns 525 ool sl 25 SUhes saaS
W (7 ¢ VN (o e (A
g
_4Jl) 0010 — 0001000=8
<) 1011 — 0101100 =44
z) 1111 - 0111100 =60
7SI e Jenllygs 5y Cuka 45 A4S lis CBK dly) S - A
aadS YOFA DS aible g ol L b Slhes &S 10K jlasl s iy,
3,05
g
Jos =7 o
J S aasls sl =) o
S el Sse pl o IS w,
A=Y 5L )5 cd

000

XXX XXX
=

XXX XXX
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S Jos Ol g o Sl Jai il G L 45 45 das g 5 8
A Camd g ) e ols el ) Jandly gmes 5y sl 4 Jendly gres a8
C iy VY IS5 )

S m 5 fes &S Co sl n OF 434S s IS w5l ROM 1 esliad L 2 |
B34S S pl sl il 1 SISl Ol e el S bl psT oy
53l e esls 13 J xS absl> s ol w by e s, g o3 ¢ ROM | 6l
A3l J2s ROM (65555 45 Jos IS glacey

sladlsy Gl o a3l pde 5 J oS bl 51 g eslinal 55 cpl Cape
e 5 ABL Y 05 ) o de 3V Iy s g8 sl ol VS

(g:,..w‘ a‘jﬁJJ

S0 N — 2m [
. — —— M
oy bl Sl 1 ROM J.@f;jf:\s GXe S o | =V

€505 5429 Sﬁbm&qc&a%ﬂ Sl s gl p 6508

3550 Sla35,55 e SN ASLAR 3DR (slasasyy ad> o 8 01550 1>
Sl S Sy Al 3 g els S S Al 8l L 5 058 Sl
adl- an 3L sleslaad S8 -l gl s }iiz Slaely .ol 3L AR (<l 5 LSJK.:J s DR
il e Gy e S, doles) 28 ke b
sy Ol s & (gl giowe 5 Jlasl 3y sl V) ok 5l eslizal b =)
(I
AC - AC+1,DR -»DR+1

(¢

PC »>PC+1, DR « M[AR]
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DR « AC, AC «DR

'
F1 2 R (il
011 110 000 INCAC INCDR NOP
000 100 101 NOP READ INCPC (&
100 101 000 DRTAC ACTDR NOP (C

SIS Ske a1y ) Sdhoms Jlasl 555 Vo) Jpdor 3l eslizal L)Y
S RS 29598

READ , INCPC (&)l

ACTDR , DRTAC (o

ARTPC , DRTAC , WRITE (C

‘=
) READ DR « M[AR] F2=100 Binary
INCPC PC<« PC+1 F, =101 000100101
) ACTDR DR<«AC F2=101 100101000
<~/ DRTAC AC«DR F1=100
ARTPC  PC<«AR F3 =110
z) DRTAC  AC«DR FI=100 .S o oslisel F1 31 55 8 o Sas 8

WRITE  M[AR]«DR Fl=111

‘9:4._3|,V—Y J‘g.l_?): IS A bLﬁADD J|‘9J M‘_’&dae\s.’vsu.bﬁ_“‘

r*s bt 25 Jeddly s 3,
ADD: READ | CALL INDR2
ADD U IMP FETCH

QJ,,;:,L -\.1[.3 4.;» INDR2 d‘}) ﬁ)
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S

el gmes 525 53 5 ek okl ol Jedly sz 55 03 Lshes (il 120 3]
35 0 LI AC & p g3

INDR2 Iy, 4 4l p J =8 55,5 o JI3DR 53 e eyl sl 1=1 3

Ay )‘)3 DR DL b J\J‘}l.a.& J\.lL: INDR2 d‘j‘) J’i) 'bjjdq
INDR2: DRTAR U IMP  NEXT
READ U RET ——

c-\_JV_\“ M;M\S BE M‘Jﬁ»: xSa’ kSv:L.M MUJ.} B oA J.b_\f
Sl

ORG 40

NOP S JMP FETCH

NOP Z JMP FETCH

NOP I CALL INDRCT
ARTPC U JMP FETCH

S pasuia ) 355 o ol Janlly s (gl 2l pK0s &S as (A

plosil (6,18 L3k AC<O L AC=0 S )50 3 wsly 1) o oo S LsbOles
I=1 ,S1(AC>0) <y oyl b ;5 .S o L5, FETCH Jly, 40 5 Aas sas
e 3 Al Sy S5 sl S e 51yl 5 1 INDRCT ), ol sl
(AL o e 5 Sz AC ST Oleiil) das o I 3PC 5 |5 AR (gl sis

if (AC >0)then (PC «-EA) (.ol 30 3] EA)

S B T a3 dslee o3 a1 el s2s 535 Dl (o



\VV/J_SW[J g)L.oM

40: 000 000 000 1000 1000000
41: 000 000 000 1100 1000000
42: 000 000 000 0101 1000011
43: 000 000 110 0000 1000000

)

! Jg')' WRLEL MU}.J'QJ 6\,1;\/_\"‘):59;%\5_\0

o3 9593 ol 5y
[0 AR A REEER R
F\ \\\\......\.\\......
Y AR AR AR RERARRRRR
7Y \EARRREEERRRRRARRRRE]

S FETCH) 0isS ae 5 VY Jsdr lae o Sihaws il 55 4 1, OF (L)
(el BV oy51 53 INDRCT 5 £¥ ool
)
60: CLRAC, COM JMP INDRCT
61: WRITE, READ CALL FETCH

U
|
62: ADD, SUB S RET 63(NEXT)
63: DRTAC, INCDR Z MAP 60

o 52 Bl e seelS 53 il s nl I LS 1) SV el (o

INDRCT 4y 5 L oo 135 eae 53,8 SU 1 AC Olajon Ol ad : 74
5,5 i 9 s gl e

Ailen CALL poman 0 OF 5l 5 cd g adabls 55 Olosen Ol pad 1 #)
3\ 555 5 RET FETCH OLL 55 1,5 &S o Jes IMP

(S an a5 O3 RET fman 313 ol 585 5 e Ol jod Oy o £ Y
Sydn ]

b |2l 0 57 4y a5 50y MAP ;ST
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Fhe osd) EA) usS BLSI V¥ sy jamalS w1, 55 Ol w2V F

S eSS ar ) o g V=Y Jgder alke lgs pp sl 1) oo 0l (s

RSt |y AC 55 jmds S ¢ ol sond 45 ol Ko &S oid WS AC ldis

(Xl
AND | *V** | AC<ACAM[EA] AND
sus | V') | AC«~AC-M[EA] G
ADM | *V\* | M[EA]=M[EA]+AC S
" L Lacw 03 5 Sulo
BTCL *
AC<«ACAM[EA] R
\ Fo Soge 53 Pl
BZ LR ] H —
if (AC=0)then (PC «—EA) AC 55y
SEQ Vo) |if (AC=M[EA])then (PC«PC+1) | srlz =use 02 BrY
s AC J1 Ol
BPNZ \RAR

if (AC>0)then (PC<+EA)

ARy Ao b




YYA4 /)_33_5_5_0[4 sy laxzos

ORG 18

AND NOP | CALL INDRCT
READ u JMP NEXT

ANDOP : AND U JMP FETCH
ORG 20

SUB ; NOP | CALL INDRCT
READ u JMP NEXT
SUB ] JMP FETCH
ORG 24

ADM : NOP | CALL INDRCT
READ u JMP NEXT
DRTAC, ACTDR U JMP NEXT
ADD U JMP EXCHAMGE +2

[Table 7.2)

ORG 28

BICL : NOP | CALL INDRCT
READ U JMP NEXT
DRTAC, ACTDR U JMP NEXT
COM U JMP ANDOP
ORG 32

BZ : NOP rd JMP ZERO
NOP U JMP FETCH

ZERO ; NOP [ CALL INDRCT
ARTPC ] JMP FETCH
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ORG 36

SEQ: NOP [ CALL INDRCT
READ u JMP NEXT
DRTAC,ACTDR U JMP NEXT
XOR (or SUB) U JMP BEQ1
ORG 69

BEQ 1. DRTAC, ACTDR 2 JMP EQUAL
NOP u JMP FETCH

EQUAL: INCPC U JPM FETCH
ORG 40

BPNZ : NOP S JMP FETCH
NOP z JMP FETCH
NOP | CALL INDRCT
ARTPC U JMP FETCH

QJHJ’)HJQ’%‘J’J‘) 1SZ J“"’Jbﬁ"’ 6‘Jf MUﬁJ'gJ d‘j) &_\V

H)QG}‘.M&@M%J&'(O_? J}JQ-)OMJAAS(O:_”,L&

33 DR =0 Ccua—sy LJ_JA_{.L,Sb_,S S o:‘.&.‘;d\/_"jéqd.dbjw:

DR jAC J:J‘jsw 2959 U'.’.H‘.“:"""‘l" uﬂﬁabJév_"JéqulSCD b‘J:.a

&L el AC=0 gia\s.\:;sgs.?z%g,n;ﬁ,gﬁw)

Se

ISZ: NOP | CALL INDRCT

READ u JMP MEXT

INCDR u JMP NEXT

DRTAC, ACTDR U JMP MNEXT (or past, INDRCT)

DRTAC, ACTDR £ JMP ZERO

WRITE u JMP FETCH
ZERO ; WRITE, INCPC L JMP FETCH

ol g2ms 35 IG5 O=F gk domm g Ab s a5 O o2 3 45 (Lo

Al p Il o 5 wieS 41, b el gws 5y sldas LasS sl VX isu
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1=
BSA : NOFP | CALL INDRCT
PCTDR, ARTPC U JMP NEXT
WRITE, INCPC U JMP FETCH

A V2V s o F3 LS P 50 o g 5 458 oS deas 0L N4
Hpd oo Joo g PC asli o lad
PN AN
F3=101(5) PC«PC+1
F3=110(6) PC<«AR

AR

»10
:{—O}::[p t6 LOﬁdh "
: ANt o ~ '
F3  output 5 Inc remerll; ~ {;‘ck

|JJ&J)|)J§—.~AHJ)JJMRJ;&*b‘@&d&d@bbw_“'
oy Sl paside | o ) ¥P LSS 0 ool 55 @ 015
€35 gasie Joally s 305 S 53 UG Jos
>
LS asiie |y Jes 5y 25-1NOP)=3L Ll o i O Ol 55 SO
LS asiie |y fes 5, 201215 Wl5 e e F Ol 5 SO
O+Y¥=4 o

YV +0=¥ e 5,
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Jes ¥Y L (Gl 5 amboue dlg) ALU s ol VP (sl,l5 (5 5 guelS =Y

JM@@JKWQQ‘;{QASMH}JMQam:W&;

..UlJ..a:.o
s g (S WdS s ) S 6l p (A
SRC1 SRC2 DEST ALU SHIFT
4 4 4 5 3

TP S o S patde (RS adS Dlaw 2 50 1) bog sl (&
Al &0 1, JS 5,138 50,

e A 5 ey 0 g ALU e TY 3l 5L bl sl s Ll 4 L3NS
el Sl s a Jes gl 5l Sl Jee 008 ATl i ¥ i

A2 OLES ) Ry Ry +Rg o 325 J 285 adS’ sl (C

R5 R6 R4 ADD SHIFT
h\#\ h\\. l\hh hh\.h LA AN

623,55 S V= A UK a5y S M5 35,5 Ghie 45 A8 o 5 VY
Bkl |l ol .cwlyls 1)L 55,8 o 4w 9 (Cd) T 5 gyl
Jﬁl»,‘\ a:\.é.';»Ha.Ls.:j)}d&#)‘.\.c&.Cm»‘ cMC—.«gjﬁj J}J—‘g- PL .\}U
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ool gz 5 olS v esli ol LB ol # Cilises Janll )y gies V8 (z
2KB  abasl>
NECEWNE
A3 g (Fetch) (2815 Joe Ty 5 To glasl (b 53 Sl 25 LY
Tl sl rl;,.dl Llae &) g0 4 Jondl ) g1
Ty: DR«MJ[PC]
T, : IR<-DR,PC «- PC+1, Decode
Sl 55 Gbre,l B (548 saome plUS STA ALY ) gimss diS jaseie
AY sl s = IT pwkige)
T,; DR« M[PC], DR~ AC (= T,:AR<«DR,PC«PC+1 (il

T;: M[AR]«-DR, goto T, T;: M[AR]«AC ,goto T,
T,: DR<M[PC] T,: DR«M][PC]
T, : AC« DR, PC « PC+1 (5 T; :AR«DR,PC «<—PC+1 (C
T,: M[AR]«AC, goto T, T, M[AR]«AC, goto T,

Sl 7S 8 Josddl ) s plas ¥
(A¥ = 513D

JUMP (5 MORE (C SKIP (< CALL (I

C)_-"&La""\ JA&.’SJ Ja&v\s uﬂ)b" JA.J!JJ;“:%JBL;I,:_O
- AC<0 then
- - Q & - .

(el 9 u.»).ﬂ EA) Y3 g R 95'9"\" aled c|.l5 (PC EA)

(AY = 5151)

BRANCH (s EXCHANGE (C STORE (o ADD (4l
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] s LS“;J.J{ -
Dhie oJgl GJIL s ol 5l celn LU SLSS sl colas 55 8 s

C‘L—:J‘*‘*"‘ o3l (’)5 B ) oldde ﬁfjﬁ J«JL’ BL cbyida C)L:.Lo& oslel Jj‘ e
J}J@Wf)b%.ﬁ"“rl’”‘@}M?}M‘J»JL:‘)J}“)}J&

Ll 5 Q)yd.gJ,uij:M: LB Ols 5 a5 L

¥ Y V0 \0

opcode ol ) wﬁi Y u*“JJT

:V'Ub o
S8 sl ol slaws =22 =4

Ciloses Lol 2 slias =2¢ =16
sl _as sl slas =2 =32KB
s Jola Y 5 YO slaay S 5l pliSoun &S
e e CL;A_;JV-E Ay
Il ol 3 A8 o 0 b adibl> 5 1, (AC) ol (gl pms STA g
A 1wl ¢l by S o jasedo | ool 033 wdS 5 s (laalS s Dl g
o 3 adasls 51 sl OF 53 o )Ll (gl goes s 5 0l ol gt alasl 51 ool
St
e e Cd@“}? _Y
S o (oo |y sl gl ] (63le s « SKIP,JUMP, CALL | 23 4w ;o

wly 3 o o3l 4 o, 0 CALL
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dasl> 51 L 5,50 eosl 4 i 1 JUMP

bodedd 4 pdy Oy s 55 s st 5 5 1 SKIP
.w\@wsé@“ﬁ_a

dalgr bod 5, s o if (AC<0) then PCEA &jle w 4> 5 L

.bﬁ



)J}_;rx_.ol_g gJL_o_x_,o / Y%¥

«Al 3 guolS’ g 9940l » 7 Jd sbcws

TS 0 4 AVAP o ijls 53 ) Jeadl) siws 4w 48 gosme =)
XOR AX,BX

XOR BX, AX
XOR AX, BX

(VA = 5130)

S ol AXHBX L 1y AX LS (sl g (i
..,\;5‘50 L;u},c—BXLgbAX C)LS Lgb;';u(u
S o JskS BXFAX L 1 BX oS sl ye (2

g ged 0315 DS 3 (Slgme 53 (6 i mr Sulg 2 (s

?J«Lﬁé‘iﬁ flaé‘ lJJ&.ﬁ‘\%ﬁj CJ‘J}L&) A.FM_V

1- MOV bx,ax
2- SHR ax
3- SHR ax
4- SHR ax

5-  AND bx,07

(AY = 5 5ealS p 5ke)
S bX vy 53 Cand Z 503 S e B A | AX ey Gl gee (A
Aas e gl B ax e 3 1y e kile SL
X iy 53 |y Coamed 5l 5 S (o B A |y X ey DL e (0
LS o o Ly dl Sy a4 Cad ol Gla plad 5 e0ls 1S
ey 03 1y Cand 2ol b 5 AS e e A |y AX ey L g (=
LS e acwle 1y ol Bl 5 das e Sl 3 ax

jale_m..:}.-‘)).)bwcjuJQJ;MAﬁbaXMJCJEPﬁ(J
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.MDJA ‘)\J.; bx JM».:?-) L b O.J\.;\A.:.;\J.
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7 Jd sbiuws Jo

.W\@wgéa\;ﬂﬁ_\

AX =1001

BX =0011
XOR AX,BX =AX=1010, BX=0011

XOR BX,AX =AX=1010, BX =1001

XOR AX,BX =AX=0011, BX=1001

o s S A 5 5 ¥l i dn Sl S D 2 il e
cbX ey Gleme i Sl L e 0 00l s Cebcand bX,07 el )3

A g i 0dile JL Sy S ax (2350 oS S ¥ 5 255 00 el adslax Oles oS

.b)\bdn 4{4 b ia.w(
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«0dw o P40l 9 33y J g ¥ Jad sldcwd

A=y —=1,b 3 (Microprgramming) (s5lwast » 57—, 51 eslazwl Jds -
§ ez CPU J 8

(Y sl = 5 5plS (ki)

358 Slot U8 doly b (LU

Ol Gla) s S b 5 35ad b 1) b sl Sl & Ol (o
Bl i 1 eile

25a3 Ll 6500 elS pdle 0L e wd s il Ol (2

SYRPUNE

5 g Sldes plomil gl p3Y IS SLIUKm 5 e (S b )ls ged Y
SOT IS dmly ol b 534S Fyam 55 Sl 0l onls LI ) IKS 5o )&
(Microinstruction) (sla fesdl) g2ws 5, slaa r,s sslatul glwasl 3,y S,
sl Cews 4 1 AB Jos plxit sl p3Y

(V¥ sl o = 55 5epS (ki)

o Jordl s 55 53 (<
parallal » E’,-E]ﬁ r - M‘)j««: R A (C
*| Ragister A:F:gar:nd O
5 ¥ subtractor J«Jbﬂwb 700k G
Bus 8 ) T
clock clear subtractor

Y W 6}1)““,} HJ duJuL—w Sy 4= > ﬁ.} CJ‘JL_:.G j‘ Qr‘u_“

Swl Cww s (Hard wired) L;‘.S‘...... 9 (Microprogrammed)
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(VA ol o = 55 58S (i)
Ll 5l g i Bllasil ClLl3 “Microprogrammed” & Shslasssls (A
St 5 S ey o sl g Ypame 5 A1 sl s Jlansl Sl s
.l “Hard wired” g5 A S S rwS
oslaul pipeline Ol 31 Al 5 ool “Microprogrammed” g5 3 sbedisls (o
s Ol ie Ce e e 5 5yls 1 OSGl l “Hard wired” §5 S Sose s S
NGV VOV
Sl ass 3l g i S “Microprogrammed” ¢ Sl slaedls (C
Ails “Hard wired” ¢ 5 45 S Jordly g
Fo A S Sy L8 «lyls “Hard wired” ¢ S smedssls (o
Sl s “pipelining” 3 esliwl OF sdas Cle 45 Lizua “Microprogrammed”
el Lo 33 5 4,50
=5 sk «Sq.rLkS “Microprogramming” g lwasl » 5, 5,40 53 =¥
fow! moee
(VA = 513D
A Gl o = 1T pwdige wsli)
305 8 L d RS Al ~ b 05 S Sl Gl Goleasl 5, (I
Syl b3 a8 o el YL GG lasisls b s
Oe=tle O3 D) siws 03,5 WLl 5 pond ainn) (S3lolgs sl (3l 55 (0
2350 8 4 i 0l Gl Sl b s bss e W Jy ol sl
b s oS S I (s sl (Sl bl oleasl ) (C
235058 O & S50l e sl kiSls
s ol axd g asl s Olgn a8 55108 e sletl s 1 Ol ol (g5leasl 5 5, G
IS Aty b 53 s et a5 2503 Ll 1 6,508 SseelS 3le 0L
ek o a5 S a4 sis el Gredills



A A /)_)“}_x_é_,c\_f Lé)LAM

.c,...ﬂlcgwsdacwf_\
o—sbe Ol ) Jaewe s ol sws 5y vy 4 Oldee 4L J xS

sl s (g4 S Y
r\_'»_;\A-BuJ}&&VSB)‘cheM@}AbwcoMﬁM) |..X.'.'."

Dl
) R«O0
2)R<R+A
3)R«<R-B
el = ] L;acw-?_ﬁ"

LSJ'“"(".“._"“) Y8 Y L;.M.lj;dwl;f 5D, LS\A@J.:)‘}J.: M-LULA Ls .LLJJ L Q;Sg_,\jl?- DL

:v.l)‘b
S IS s x e
Sl O 585 A=y B
o (gilwaal ==
VS 5L Ll e
s L5 Dl Sy
L5 o s $ 5 e S g
o s 555 eslizal Ol 5
ne ne L&l s pipeline sslizul O\l

.w\wadqﬁ_\‘
J Jsw Slnb 5w a5 L
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« v 310 9 535 o W1 A Jad sl
slass 4z stack 1 eslisl b (8+2x5)/(1+3x2-4) b amlbows g =)
A fes oyl rb.& ! p stack s rﬂ alS slaas 8> g push  feadl ) giws

o
(V¥ (sl ot = 5 getlS (kige)
wWISY Bla> spush a5 e 7 (& 4dS O J8lu> 5 push 45, V (A
wlS' Y JBla> 5 push 45V (5 u.lS\‘JS\J;-}push«;f/\(C
S lols el S pdls 5 ) il gdls ol 55 L Y
3 . Sl ¢ ol s 55w ysl S Oldme s (Acumulator) Kzl
Todls dal g g, 0k ax 55 Ol sws 1SS 2 2!

(VO (g pul ot = 5 gutlS (kigo)

a: load immediate Y+ ol ¥ slode abasl>- Yo aadsS
b: load indirect Y+ Sols 0 Hlude adasl> Ve adS

c: load direct ¥» Sols e e adasl> ¥ adS

d: load indirect Y+ Syls Ve Slade ddasl> 00 adS -

Ve 500 580 5 ¥ (o Ve g 580 5 Y ()
Ve 500 580 Y (5 Or 5T 5% 5 (2

Ol giws L3S jaseia (stack machine) glacty il S o3l o 5 LY
S o | 5 ke plaS 5
(VF ol o = 5 5eplS (kige)
X =(A*B/D-C)+(C+A-B*F/E) (Ll
X=(A*B-C)/D+(C/E+A-B*F) (&

X =(A/D*B-C)+(A-B*F*C/E) (-



YYY / SeasalS sy Loz

X =(A*B/C-D+A-B*F*C/E) (5

Push A
Push B
Mul
Push C
SUB
Push D
DIV
Push C
Push E
DIV
Push A
ADD
Push B
Push F
MUL
SUB
ADD
Popx

Silwesly 1, (stack) 4y So Wl g o b3 Olles I 4 gooms plis ¥
o pndy ooy A el o ol S sl pop y push Slles Sulad

(V& sl o = 55 5eplS (ki)

Push A Pop A
SP<SP—1 A< Mem[SP] M
Mem [SP] < A SP<«SP+1
SP«SP+1 A<Mem [SP] )
Mem [SP]«A SP«SP-1
Mem[SP]« A SP<«SP+1 ™
SP<« SP-1 A < Mem|[SP]

Ja_.ﬂj.n Sloss w.’._g CP|) Sl fl.xS CISC K] RISC ‘_;LAJSMLS QJW_ 0
(Jodlysws 2 gl 2l sl 4 cole L

A+ Gl o = F 5008 (pige)
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CISC 5l ;S CPI 5 =8 55 asl p J b« 2aS S s2ws 31w RISC s (il

RO
5 2aS CPI 5 o310l oa T 5 asl s Jsb 5 2y &l siws 313 RISC s (o
el CISC
CISC 3l iy CPI 5 ;S 5 S sl Jyb 2ty Oy s 5lAS RISC L3 (7
sl

sl CISC 51 S CPI 5 Ko 58 asl s b ¢ 208 &l 5203 314x5 RISC 5 (5



Yvy / S0l S sylaxo

.c,...ﬂlcgwsdacwf_\
53 puUsh slaas ¢ sl (655 0 dly Joad (AQ) divss > Sl 35 4 - 55 L

ST (:l?d‘ ) awloe 5 cosls |25 1, & ,Le RPN
{RPN 3
825x+132x+4—/

\°=4:.~L_3.}1L~J§U>- mw;

| s > S S Y
a:load immediate 20 =AC =20
b: load indirect 20 =AC=M[M[20]]=60
c:load direct 30=AC=M[30]=50
d:load indirect 30 =AC=M[ M[30]]=70
el s gy S Y
S M L ole PRN 63 casl s allis (55 51 1
RPN & ,Le =AB*C-D/CE/A+BF* —+
Casds RPN 5 5115 (50 gl p 5 A ud SIA s Jor Sl 5 511 U
o203l s ey ol
&L sle & le = (A*B-C)/D+(C/E+A-B*F)
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i L a0 SP s uiS e Al el 4 VU gl el a1 (V) Sl
LS e oLl iy

i o VL 0 SP 5 S e i, YU w0 bl sla el 5l 1Y) Sl
LS e oLl axy

YL 0L 4 SP 5 0uS s iy el 4o YU glawal 5l azdy (1) Sl
S o 0 Ll ady e o S

ol e Al gy 3S - 0

sl Oy g 3l r(,LSJALglJe—\L;\ﬁ)'lﬁj 3590 SIS sluas glas 4 CPI ¢ 4o
LS o oLl s S 02 g Sesle 4 IS 50

o213 CISC 5 RISC (sl 5 yoelS aslio b adasly 3 el 2 05dle

clIsc RISC obee
sb (.S Oy s sldas
ol b Sy Jsb
o sbs | el b (asli s S bshst slaad)
VS 5L o i 3ls 5 Dl slias
joes b Ol grad L5 (glao ey 51 oslial
N oS A3 3] e sl




YYO / sSeasalS sy laza

g 1l o 10 9 4 Jad slacwi
« 5319 ¢

Ol s (stage) Commd o !ls (pipeline) sldd glwlbre a1y S 2

aSbgt ) L3 L ool 51 81 .cul aslgb #F 5 YA XY XA ¥ ol
Aoty ol et ST Bl dd eslital A Gl glacaend oy 3
Sl iz sl b b b 4 cond Slwbes
(V& (sl = F getlS (kigo)
AD ( pl o = 5 328 (gt w2L0)
VAY (f o (z Y0 (o Y/AY (L3l
oAl S b S alS S sus 1l sl 8BV a5l el SO Y
ol Gl 8l Ol o AL Il e B3 a0l g Ollons 7+ ST 505
Sz 052 ¥ 5 ¥ L ot S (595 @b
(AN = 55 5ealS p 5ke)
SO0 s el F el Ve oy elisls Y (LI
G el ¥ adb Y ol e kisls Y (o
B0l sdislo s Tl ™e il edish Y (2
A YO e disls F et Or Ll adisls ¥ (s
o= oL .uib (pipelined) glad ) Las s Sy J o 315 K Ky
P il g K S g B Doy e S 4 o 1Y B
fasl
AF 5151 = 1T ki)
2k—1 (5 2k (¢ k(o 2k+1 (.l



s OeaaalS sylaxae / YVE

S fl.\s Jodll; g2ws (pipeline) o o) s oMK ¥
NF 3151 = 5 gaalS owikign)
bl 4y g i Glojen JS2a (I
Laosls _Sausls (o
el e (2

ol Sy g S A (5
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1 gbocws J>

e Ll et osls sladley cacwloe ol psidlg) bt O | >l Olej
~Mjg‘xjm5y#dﬂu@ktj\jm;s&
d) b sk 50 gl >l Oley =(64+28+23+39+36)n=190n
oS o e Ly SUS gl = ) s (310el e Ol
T=64+1=65ns
dy) b= LS n gl obey =(k+(n-1))T=(5+(n-1))65

190n 190
=  _ n—ow =S, =— =2,92
"% E 65+ (n-165 . V*T g5

.Q«u\ywu_i‘\‘_;@jf_\’
L:w\ fé..b)\bfpL\f‘dlﬂ‘)u/\.wboub)bf&6})‘?‘0‘.&)':;‘

1-f
tp=| f+— |t
P( pj

AL o b e B13 a8 ol aal 51 doys F oS

_40
100
60
1=| 29 4100 450 70
100 2

[40 1100 |300-55
4

p=
.W\prgd@}?_v
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ol 0las Vol a8 0T o s Sloy &) Lot 5l eslial 53 a ol STo
S SRS/ 2 s TS B~
o3 B ol o G 15 () LaylS sl Ll 5 A3l on b Laals s
nkT

-7

ol c?w S LS“‘ijf _¥

L ALU L assl> J.:a S s C,l.:.» 4 o iwd Slojen )

S S o sws Gl a4 S pS 5 smes oS 55k 4 sleals (Sl Y
Sls



YV4 / SeasalS sy laza

9 YomolS (5 loxor Vo Jad gD
«@Im’ ‘slbp?g)gﬂ‘

o OM St Epl ol Ses ALU 53> Slelona ploil 1 Jool> aoess -
oS e 5 AN aled (g1 ST 350 oy ey 53 O b
e g pezr o OVerflow sy 3 5 4 5 ©ble gSa_fl.\S (3 g o5laiwl ¥
fA23 o0 il |y o
(VN (ol ot = FgetlS (kige)
dngS Sl il AND camgs & o3, (Al
NOR 0 J=3Ls 5 sign — bit a5 50 51 el dd 5 i 51 (5 el OR (&
et slacy
AND o1 |3l 5 sign — bit =20 3ot A5 B eB ) s Laxil OR (7
ol gl
S el e NAND s A8 o3, (5
Sl R 3 (La¥ oo 0513 H1 3 L) 1, Hlscade sae s 2l 55 o =Y
Multiplicand =A
Multiplier =B
VY sl = 5 5epS (oige)
,>QUMjﬁswgﬂawjﬁsﬁwbsjAww<w
oS e ol [y ot o5 O o
Pl Codle S Ly o oS e e [ 0T 05 i A ST (0

O e e P R P
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3 e ol e 2 i S L1y sl e S e | Ol os e B SI(
3 e i ey} e 3 ) o Al
e gl e S Ly G
Sl 53 s S5 3 ‘Sif‘-’s !,1s Booth ‘,.:.U‘,KH =Y
(V¥ ol = 55008 (o ige)
sl eilize W) 3185 b dlies s en (A1
e (shift) Slowls Olles 5 La) sl caas ol o Sldas sl (O
Lol b sluss
J=S 2l 5 L Bldsd G 5 S L eSS 5 o oty 735 3lss (7
LS o et 1y gl Sl slass ey
sl sl s 3liad b dsles Co o (5
faas o &, divide —overflow & 30 4 3 (..:....25 Jos s ¥
A+ = 5 5eslS o sle)
35 el o &y e &S Loy L (LA
AL S5 ade p e Sl 2l (VL e 55 55 e 2ue (o
AL ke s S s 8ledl (¢
Il e L Slhel il (59, (ol Jos Hle 5 SplaS sl 552 0
T2 00 &5 o
(va = s151)
i (3 G (7 <5 (o e (A
5 S A 53l e SISO & Rde slel Paled e S 3 - F
1w

YNYe o v .



YAY / DSeaa el S sy Lazo

S u"‘::“.L‘ Q‘y

.bﬁwo;‘:u&w"'ji)}yqﬁ;w&);
Yy Yy AV .

S| oo Ol

Sl 093 Jds T35 5 Rk sldel esgdoms 0553 5 OO 51 Syplas
fAsl oo mone Jbo &
(AY sl s = 1T pwkige)
Al o alS CBs g esgdoee 93 (A
Al g RIS 5 03 53 o (o
Al Al S35 il es g (=
Al e Gl s 5 alS e s (5
&l (223 gl e sde a1y Ll o 5S> oS 9Ll saew slael H5 2V
1SSy |
(T pwdigr = AY (5 pusl )
oS Iy s o Jle 5 igles a4 (Al
2gd Pl Sl glas (o
Bph M5 o Jeols L 0355l e b (2

'JJQ)_}"’}“L"‘”\:’)‘JJ—;&‘JCJ‘)UALNJJJ_M S5 (s
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Vo Jad slocud Jo>

sl s LS“;J.J{ -\
el Ol T i 035 53 slaml OR G b 5 overflow ezl

255 oz 53 58S i DS A5 AL Do g ko el Sl raees
AL v Wy 6o, den aS

sl s (g4 S Y

500 mer o ('-:i)ji“ 3 Multiplier glacs 055V 5 jao &Sl s &
:ﬁ)béb

r\_?r..s\ o2 s (A3 e a5 1, Multiplicand 5 Multiplier 55 o L
v.:.ébda

J_::.;J\)%)J_A@bggﬁb‘)ﬂ&f@l;\@jaagw\)Multiplierli
RS Sl

.w\mcd@ﬁ_‘”
.&L.M\JJ.C«)J\}'\ SR LSL&&.«:—!C})J‘JM

.W‘@Mbdé\.}iﬁ_\c

)‘JJ‘Q)L;MJC)JJ)]“‘M‘}A&)DV\J}&&”[J4563‘)“5"

.mp@;r,@«sgu)_

AL sl b S5 ade oo Sl psede (VL e &S Sl

Ll @y S ol o bale Col (Al ga S s (daidy Lad)

.w\@wgékgﬁ_a
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Solons 5 gl lagn ) S s VoYY galiess > Sles 5 L Gl
L (S 8 Jos Sl iy ele o e (5 5slS

! e CL;«.;.UST_ 4

G i lacy chiws (—1)°x0,100x2° p 4 aS sl e slael
Soliel oy (5 i T 55 e el s das e il e 235 emile
23 O S e al ) Glad v b el gl il slacy Bk 51l il
el ok @315 e Ol a3

ol s o a5 Y

aslie omen 5 Olowle gLl alS ss b gled 5leslaxad s
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=293 — 69939 ubojbwr 1) Jad slacws
s a4 ) sy 5 9 S > Direct Memory Access (DMA)  fes -
VY ol = 55 5eplS (ki)
o gelSans o Sledibl Jlaml (Ll
)Wjﬁ)jg.:ﬂ LS'&JJ’J‘ Ml}-)wb oK.L.u)Q.:.g e dLS.:..l (u
alss @ L;ql}- AKS.\.») )‘ ulﬁw‘ ‘,.:.5.:,,,.» dl.i:;‘ <C
r\,&;&a (s
S ((start) gIrd S S ) (e 95 S90S e slresls JWSl gl =Y
s s 3 g o 03\l (EVeN Parity) =95 03185 o &S 5 (STOP) ¢
C—d‘.b \k &:lﬁ Jas 6‘,} ML’L;G 4&\3 2 S \Yeo L.Jf‘ﬁ (Baude rate) Jast
Tl 58 3,90 g 450 k> (Ol
MY (ol o = 5 getlS (kige)
SIAY (5 VIEA (2 NOY (o e (Al
el 55 r,@.iu rl.\s 4 b g (cycle stealing) oL, | =Y
(Vv s131)
Tt (3 DMA ( HALT (o NMI (<l

Gmi b plaS 4 il SLelaws Lo g o sbowl 4y 4 puds G 0313 ¥

03,5 o plox!
(A¥ 5151)
S3lpe pA adds (o S 3 4By (Al
el (5 Yo ) g e e

s e 11O gla s 2550 55 4355 plaS = 0
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A gyl yos = IT o kiga)
LS & 110 Dl S 551, ol o315, programmed 1/0 555 (<l
LS o110 Sllas S 551, ol odi3ls s Interrupted 1/0° 55,5 (o
(WO (o 53) XS o 1O Slkas ;iS55 15 kol oi3ls , DMAO iy, (i
bl e glaasaly o2y OGO ol 0ils o 5l oslizal L IO s, (5

Aas |, 1/0 av\j)‘l:ﬁrﬁjdl.d o i3l ol s
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'“:"""\C:’WCLS‘C‘&J'g—\
oKvs e Sledl Jlis) Jas Sl 53 CPU 03 5,8 55 51 cDMA s,

Sty S D po g Sl ol 2 D315 5 o2 gt i xS L
o .:ﬁy&b@ﬁ\\

1024 x11=11264 bit :% =0,386
1200

.w\@Mcdgﬁj

<=\_>.u'|b|/0)quw_gouleu:;\w&})&gDMAemdﬁs
J;dﬂ )\J'; CPU )L&}‘ )J a)Lg‘}J QK)K c&:)bw‘

.w\mcd@ﬁ_f

w\rbu\&uﬂjw‘))MMoMJl:%‘uB}MrJ\.EJ&QJ‘J

(polling) S o -

(Daisy — chain) (gle =3 -

S3lse -

el o g4 S -0

CPU L. g (,.Aj_wg:,_‘i.;él.arﬂjﬁ jlié)_ac Interrupted 1/0 %5, )3
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