The CPU acldechue

e (PU = Gt twesmy Une
Taﬂu eﬁé’u,d-e COw(lJ&r mshnchivs &/GM T M*uw?r

" \TB Ll bl '“té {'Gsh/ “e Cp(,{ s otk a- 4 man padir :

(P
-

1 G;M‘J [A et /
e s Logic
VQQ%“Q‘&J Uni¢
Coumivich] | Coabol

i Uni Unb
1 AN L1/
W K

= &ﬁ)k{){/ - \’M/ Lu';h §W0‘ W‘w.wy
o vt are Speaa( Pk reﬁm}ar.s [ngaks that- e
need & a vab. owauc) M fle ALY | Gwm. ik

ai ans%l U.Vt,!*



CPU ove-ney



Gewsal Yupose Regides

¢ Qo Purpes vfé-egll&-l% 7 d V&7 fuct ”1£b«-7 NP20)
the Cfu for S?"M\:j e motkede  venalls o
CDW'Oh.Qla'!’&M.

T}u %zwd ppse  1# ies @D bt lyackill Wil valeeg
. wenony wal  In oeMamete Lhgic (e ot
ard  Writlen Jo  Wlagry.

76 Oowxpwk G CB\MFLQX Caffu[d(fw/\, :h\zf/medn.\le ’(fulﬁr
Gwe  Stowtd  in Ve YisH.

2Ly~ SF+& 45

X bake mh 2 dep ¢ D (e au,
then.  adld .

9 al Puvpise "3"]1%-}'-’/' has A uwﬁue Nawme

Gack
owd S el Arecs €] l’y ')"LmL home. |

\
8 D“cv‘z%m{a P Aol f&,v&)’a

hawd  DG,DI, .. D7 noweod AP, B, A7



AMWCJ Lb(d\’c_ Un A

o The AU performs aufumetic (+,-,%/) 4 bgr s
( MWD, OR, NUT ,sxclume R F&kc) opertisns

¢ The ALU wac 2 wps and 4 owtpat
¢y to pedem AW optmtun 3 +4 +he
Jalts 3 R G4 owt pvtsemttd & th
amd ALU s Mstrucked by . coubol war)
o Parfim sl it . The  veml Wil appeer
on RALUS  aukput.

Wl u
SOW-I(a.U? . E//*QMWE‘\L( 0(94/02/_8 X [@m&f&rg)
\;\“‘)“’l‘i | L “\(M‘Z (

VJ/J-M ; J’W‘

ALU S‘CLMI- Sig\f‘ah’
( select- the opoetvon
s 1o PoRmen]

e ) Wil el
KD“H’ ]‘f— Wpdf:m&(h}r Vgu

o Whw da th f\f\f‘uﬁegww‘- Come Ca !

Output can g o Vesriier o Mooy



Cowmunication v A Moy

e el thate w.-%w/)( bty U Jdentrreol 197’ ik Uiy
adddeecs -

AV\ adtleess s ex@msw{ ad an umn’éwof )of]/(a./7
umlebr.

The addes i« conveyed v the CPU o Tl LA
| '\‘]MWDM 1he addrees bus  (bunch o electacal wives).
The gata  (onted ol $la e et ) & Brmslered
B potwean he (PU L Mooy o the oAb bus

CPU: WP Moy
= oo | ]
M
Ve J
mek] | MBA ] |
| seled [’t/nsﬁ-—_
o (oo Condtnd-
BW*‘IL AAIIe 55 y ok oty
Al dres = e = 4 |
lows - - u} ’1 )
o D ks -
— - ————
O%ﬂi':\ ~— \\ \| oy

\ NS
&z;\v:thro ot bit of o dara.



o To mae the Communicam Rt Mgy passble, W

CPU 4 commuwghm b 18 equipped  with
T Q‘F‘Cfﬂl Y)W}’\F\«L fcﬁn’d-g_(:

M g1 - Mlvvw.)? Addvecs ﬂ(gn&cx
whyth  tonbams  the MLy ooldess
that the cPU wek to  Gaang

The cortent= s& MAR 3 emifitd o
P Addves bus  avel  ppagaded

NM wes  the wvalwe on +hy
cdovens bws ty stleck Hha PV p—

WM"‘? L“(Mh&"‘*.

MDR = Mmoo Oubn Regakr (abo o s U8
Wil 78 uig] of a iy  (wkermeden™e
Comg [oaatin)  fov o et~ L tvokn
CPu £ Moy,

mefzmmmﬁw whee  CPA
Wamts o MD\QW{’AM,

thy MDR s dwt Leaoled whh +ha
_me AV - ———
MPI_ewfs & vulur over thy



= Dm./b o vl Maff\m ) Wemoy
sevh the Aoty o tlo Aatn bug
VRPN the MDR >

The CPU wil et the daky o
L#tl bit late G the MDR

P TPA{ )&A(JH\ of- the MBR  Aetmmes P
ampunt— g€ M.,v? the CPU can aldbes .
24 . Jod0 has a /6 bF MAR.
The amout oF sy Hot the CB @n
Q. |4 6

2 = 64 K byt

MEQooD has B2 bk MAR

(‘Px‘d— MSuzJ\7 M‘ 23‘&:: Cz"q' lay-t Wy ))



o The laghh of th MDR sletemmss e i e,

N Woesler speed  in B BE /hmacte.

This conm be wwpaned . tu ¥ larg On a tha.?:‘
Yo moe lames , the ik load of baubtrc dn
ybm at Dm;v time .

\%, Mb6OD  hac 16 bits datn bug .
MEDOL , 9030 has 3T by Auku bus,

Mo 306 D X hays 32 bdy  Audn buy
Fo 306 S X hoy 16 bA g buy.

Po @96 DX 22
{K 2h.

'/JLJS‘ g MW-&(&@L?

M BI6DX  can vum glmal- Bt as G
ad dhe B0 3P4 EX be Couge -

lachh Msbuchon mul~ bt Braasdered
(Fetched €vm ooy ot (A
bedwme [~ (o~ Oxeontrod .

WH 22 bl ditn bus, ndmaches on ke
Ceteltd i as Gl as a (6 bk
Hondecr buy



Tho (Cabwl Usu-

¢ The comnl uwé is vespuible to wordmal the otle, conpoonity
W ol G crowdish the effect specifud oy Hhe
nstmctuon . &WN&'I\\"\ to
— A —— s
(he  conbvol uuh has g Special Prptse Vegrity
(1) Prrog ram Doun{@/@dwhich covitams W gdovess of
e nedt ivstachm Wb 0y

The jnuctin stwved aF the gdldagss Gwen
b e PO will be Gethud Gamk mto
the CPU  bebve 2o begms -

(20 nshuckon Rognle- (IR)  wWhaly Gmbuans  He
mStwmehm  thot s bﬁms execuied .

The ondol wul clomedes the Mmshuchon gvan
MR vl sds o Hu apwpPiake  Sigwils
1o other Compornds  (Rygwes, ALU o Comm Unid)
to aclreve ta edfect specifel v tho Tushuchan

(3)  Boeessor Stubu Rogile- (PSR wwh “tons Hm
s the Statue of P (PU.

Four Elags owe (Singh bt wemonss) ae o
patialon  fudance



1
£

bit in thy PSR +Hat T sal
t refled the el of sowa

prespis opaahian

Z ‘%5 = o & rawlh s zow
v = s L renld PR A
B = gt ¥ vEul MC@A a (M7

w bovow,

the vy Do £ D)

o. . olo (20
O ot (35

28,0 | @l Dy & D
ol stont vesult o DI

Vo= Oo..}{ol Cé_)to

N = ¢ Cveguld wot me‘,jéw,\g
< = g (Neeul~ wad- 2o
Vo= Lt niovefl
€ = ¥



D 'H«LQ O"H'@v \r\anol Y, ’/Q(‘

0

= 00.... OO
DO =00 .01
ghsict
@(Z{ D] Was  €Xecudet

(&bl DY o D
B dbe sl g B

N(“y ill Joder-

Than
Dl = RN (—1).
P N 2 i ( vegadwrt )
2= & (st~ 2er0)-
V = &8 W oy
C = | ( lopaaw )
Vs
OO0l



mm:mﬁ [0.13U07) ! mT:,qﬁ %m,ﬁ :mwg,_hw SSAIPPV
PAbL
I JdIN dVIN
|
" L W AT OA
I P " ' “ “
'__J aoyunoy weaSoag L _____ R T W A B B
P D R 0
I oy i
“ | B o
| — = 1995180y uononSUY [ .. ||||| “ ! m !
bl _ I .
: m h ] o
........... “-..“.......LE.:O 21507 [013U0) "“ :
............... .m" ' lm “ m
- ——pe—————- +=-
! i m
“ ¢ ¥
“ 13 |
! o
i
| A
“ 0l
[

Mol ere(q
MO[,] [013U0))

e

A llllllllllllllllll



Connectin  CPU, Mmeomoy 2 /s Aeviws

&

2

CPU = Mewory CPU — Vo s , Mewsy = 1 Aave
PP TR, T L

A bl = a st of palld wives. =
Lach wire carrgs 4 b ol Mo matim .

There are  Numersu M@gﬁ et (PU —
Memo, o Vo Aouted

o T[ho choapad Wey 1

Al (CPu - M 0 devtes ) e
O VH'\.@ Ly L.)bu_\i

)CPu ) Moy
T F N
TNAN 7H\7
%(/Ru @u_)
o —Q)é,fa @M_j.
-V : Codal B,



* Dty

When  (PU 15 Sedthmg duts /ingbuctun S
Memory Vo dwics connol blie  addres /dotn
buses  d Howste Odute o %@M Mmooy

( &T(J\AQ\J o«\a,(af L)



o Mo erpenswy 1 WMy —(PU
o Aewa -CPY Seprade dymectin,

fv\ﬁku*}, — 1D (/{0,/1/;3

—_—

WL 1
) 7 — B |
Dy 2
AN e I o
] [
provdn
/6 Aedos |

@/) CPU  accss ML OLW@-H7_
o proastes  albs  ocau Wews, Svectly

(20 cPU  instued I Pocaswe b tanmdde
Q{MM P /750 WMU7

i OQ(‘]CLDM Clpu vCTOq P +Hack.
Ao



ma;\ N oeaL\/aJo\%,c :

%\A CPU  Con fekh duta f Mbctun  bopm
ety Vi bne 3 which /0 prease
%_!/\S(Ea/ /(01"\“0 t;,/ﬁzw V\r\a\w Via !ﬁuu :L
SMMJ% ( uless  BITH [Pu
/o Aevle we Tl Lwe Moo vy
cokan  — vave esaaf),



MI(Q, Makoc\\{ WlOlN\}l* how val exeondts  nWdbmchay ;
T :

fagh ud  restan Gt :

o Ovlsrivy (J\/‘éolvwdw-)
Q 21 a]%p cmsTmey
: . Ml
(-
oty

: \.Aﬂ/\.u\ the ol S vt'm’[y ,H— caﬂl:s tho  nexd- oo

e (grmmunichan 1S /L\M{ -HA'\MS\/\ a tube
\IJ{&\\ o~ 6"[:\&0(91/‘.

o Ovilbvivg  YeBRoxs  the et ole and
le . ‘&'} ~{T\I\D Coold .

v Gl pPVOULS s ol acls b e

v Ov(iﬁ.f.vj ALV\)QVS has  a noxd onda-
- e by B, @l



T___I/LQ Mctructyya /eP(@c,u’{'LM Cyclg

4 TM CPU  perdovms ‘HfL

Wehucbon  erecution Gle col méuitui
(doeve-).

o4
I one Yoycle , ove Compule/wackie  mshuchin ik
fetehed €vm VvomOry w10 the CPU ocud execyled-

SE 1 lushuchan fetch

MOML  Contouds of Prigram Cunter to Wlm vy o dde .
regak-  (MAR] « [PCT)

A, Jcmm&mab PC s Mﬂﬂ, PC & MCremaed
(P & TP+ achaly: PO € PC+ logh blusruds)

CPJU Mewmory

e —e §

CPU  Sends aud +he value 1w MAR ons-
tHhe  addetss bwe ol mdwmet the

Wm0y Ao wed TE Be calent— vE ol Loahin .



M@Mwy vf.g(»uac{ by anaa th . Condad
ot the seluted woiry to the MDR jn Hhe Py
L amd tn it wadd b te IR |
Result = the  insbuachon oolo Cbit pakten reprecntnmy
the Motuchpy ) at  momer, bt PC
& soat  Hama Vnermary to LPU s MOR o
mael t CPUY m
r-\ms otep L called lm&ﬁudu« ‘f‘eh j

S_‘lﬁp , lntmuchon oo .

_HAQ Mnﬂ'vu(hm calo ,wl«dck 6 v M the (R
1S diided inds  seveed Gelds

R l_@("f/ﬂw 0Pl | uperz |

A Geld i§ a Part ok a wod W wWhelh
the lix ove Cavwi:&l d\aa«‘f’l'wv Wy o (A%z‘(dz
\)&V\lr_’{_‘ 5

~ One Geld 2 e Wehauckon cucle. it H\g
QM{'—L

Otha,- Gelds ™ the wdwctisn ok Meiate
the  operands .



€f) & ADD b¢, DI

Thy  muchan cocde will han Gdds thak

;;IOIOJ{) \‘:
Y — ) J
ADD cpfadan  Givropeadt  Secovel cptael
und iy Fovnd M

ey . Oy ney . O

(ol Lot $ 4 s feld

p-dl Yt to deteimwe et
Bplrotin H- st porEonm

Nike:  how i+ it encled Auprels ua the
v putbs Asiqer .

QQ'H& KQ\U\] V\mjﬂ,qv\- '

CPU  datewnmmas Frem +ho o vatln  crde
e e Msbmchion  wlpd S "SMIS I Musk

AHrorte ke X Qe the gpalin.



O\Qﬂmmal fedc

Lebwe 4y oRevahiv C&J. cdd , subhuct)
Con oo execnted , the vale tHat dhe
Oatiyn WS ; Must lee Cetched .
pewmonds
The ool unie seuds owtV ts othe ok
o& the compter T ~ the -
(v 1o % o e

W hgte WDO%L( ave  Sebchd o 1
Aetermed by the bitpaten m th
opevand  Beds 0b fo  tnshuchon cocl m IR .

2y ADD ©Oy,DA

|
' . Wy
: &J’C(/@d e Uvpy
Put specio! f:':f_““ G o/ f\q:ﬁ vrﬁif&}@/

\\f\ QVA— (PDJ\'&\'EQ

5‘@1
) 1se ] | lEi'] LU
ot twe AU mi 5% [ ca

P




The SRS clre alwﬂg vougll= b
tho WO ngute & the BLY.

Owe the mpuk are n‘,’aoly , te
OPezfi Comn e Pl Ovimed .

Stop Y 1 Execude.

The conbol unid Sends and- cigwal o
W ALY et W oo tho oty .

W"m* Jlrﬁ\ﬂhqls. ave st X Alevuidd
by the  Oppaten Gl Pats of
the  Wshuchon Code .




5@1 Wrile leack -

The owbpu o Yhe ALU Ts Eed bak
'60 Q[Hu, o qr@wl Pwrus{ thlrs.)ﬂr
O e MBR which K then
Froamstered o N&w\/

e &M&ﬂ‘ [SLNOVE JON Cy( I8 AcOaM etk O\Sm“ — A({&{ Aj&mm oo

NbTE" Recall  that Cowpndts ereotes A thuchon
i M AN NVVLL’hM txecUtivn cycli.

T vhat W hove L8, A sl Covpude~
Mstruchim Aot vl e manch ! 1l 2
i+ only o a swvwle sk .

“Coremay

N()\/'mauz) A okt whueton  doec the
&Ilnwmb-.

T2

p %cd- a Wivel /byte Grpam Vil oYy Mtv
A Y%I.SQ'E/.

* et Yo wadd/byle n & e to
Sonme. el oy b cabvm .

PR el
P Add [subbeck /K] = 2 guontitres

-~ elc .



. ,I—Lw) .(/Dw@.u\’ﬁt/«(' Pxente O Pvogaa. in C o Joédml _

%c C,W‘ PaSCal ¥ o L\Jé\\ lﬁMl (ﬂmj\m—a& wsed ro
exprtsg alguddthms

 Halenats n C o~ Pasal ane TOD coMPLEX 1o
¥Z £xe caked los( 0\[\,\.( @wpu_d-ef

- Bieh shotewnds wuni he  TRANSLATED wh o
bt of Simple  steps that aciomplish Ha
EFFECT  o& the  shwdent.

Comglt: A= BAC
le buedadol #0

MWE B,Dp (gt B in regige- DY )
ADD C, oy (add C 1o ctyiske. Op)
MNE D¢, A (put veyie-DyY in A)



