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AL L
e IR due ¥ JAn B85
iR \qa\; Stuso outpuls (QQ) y ove 'mpu:t (For oad D a\'c{
Sone control lines (CLENR JSET, LORD CO)\/\?LEM’&]\Y{‘),
R sakisfies The So l\omi\‘\i talle

covitvol mpudy | nents
mpuﬁ[ cledr set ‘Loa& Cowpl, Ué{g\g»é \&‘\'6\’\3._

LjooaoQQ

e d Ot o Q5 @\ o)
Y . vl e =@ «l 1
4 ® O g O Q &
Uil o B et VU EIGER Q
,- - ‘ ’
e e e oty

For E‘XZZ‘.\\\“\:A\(_ R CO\Q(,\ be Y?a\\fj&{ \-LFA\.\YN‘\ a \u<
yllp S:IOF Vid -\‘ﬁe, jﬁo\\owwg C,L‘(‘C,LL\'\"
bnpwl”

i

set -—

¢ \ear — r ;;n{L
Comp = V

out pu ¢

LGUR PROFIEM E WITHOOT puking any qates ot
clock Line NOR using Prealar oepre get, realize
Al Al X‘ec&is%o,\v R
Ao withaD Flip Slop
B {lliP flop




TP 2 due 24 dan 1985 3-bit re%ierGX' R

R has b Owjf'Pu:\'S 'R-,_'S\;Qo ;ﬁz;ﬁ\ )TR—O anc\
3 inpuks Yo amd yo . There are also control
Unes J:or
Load ¢ R <= yyqyo
clar ¢ R<—o0
tncrewment  R<—R+d
Aecnementie - s =R

+uwo's cmp\emevd“. R<— the 2% cmnple,men'i' of whatis in R

Draw a tiveud tHhat vealizes ahiee) \r‘ezéisjrerflz
subject” 4o the Jollowing conditions

4SS ORE T ~p\\’p - ‘o?s (2

2, Do net pu:i‘ an %am own the alock (ine
(which ean e Tmplict )

3. Do wot use precledr or pre sef

4, Do wnot use any adders ($udlov half)

5, Whew all control Lines awe af O | the

covdents  oF R doesn't akanﬂe_

6. IF two or vnore of the confrol lines

are at 4, we are tn A& “don’t cave” mode

M‘. The )Collow\'vx dl&wl‘l’e\m gwe.‘c\s the, 25 CUMFfemenT-
of Hhe. binary nmber b, by, baeze by bab, b,

i an n -b reﬁ\'s-}er.

)

while b;=0 do (<—itd

e L+4

while ¢ £n do{b;f——g;;
L <€<— +1

Tﬁfs algow"%m Can ['JC, c/ane in one a/ooé Pu/se.



TP 3 84 A soct of FiFo buffer de%ianeA btﬁ
wo people mad at each offer or by @ Thizeid,

X) A>B> C )D SESavel Y’e,%is%\rs (h- bits Wwide wb’kene
h s bvge endf o aveid overdHow in this ?mblevaB,

And a,byeyd.e ar 4 it -?\aas.T%emicno-aPeAaﬁans
Ccm‘h'o[fwg Hhis b(qucer are (V\O‘\'e,:vxo ‘\-i.wfmaﬁ

Gl
deblvc’: A<—X  a<+—1
bltel iR o — 1
be! Cq—B’cq——L
cd's D4—C ,d<+—4 c+—o0
de/: E$—D,es—1 dv—0O

TP3 due 3l Jan 85

Zi\l&\l\ +Re /u--oper'ajri()ns abm)e. and ‘H)\Q—
Siﬂf""imj contents below continve ;,C\'ﬂn.'n in The.

table wnhl Al re:Xis}-ars but X have shppec\
QWCX{V\S

X A e DR E )
stevhing vadws [ 20 | [0 8 (5 4 2 © (@) o)1)
clete |

S T

P4 dun

O

12 Feg 8%

WS RS - :ng—:zC(oPs 7%r ')LFQL‘J[’/&&& ﬂ,b,cgdgéfvd e
dvaw a C%ck. dca%mm for this clvewifs (e the
Corvitvol (.o%{c. e erecudes ""ﬁ.ac/u—-ol?'sb



TP5  dw & Feb 35 ’Pr:oa%j Encoders

A Ax2 'PY‘\.OY;.‘\’\-\ encoder has 4 iv\ch's

LabdﬁA O)‘)Q')B aMd H\Te& O.\*'PU&_S \'\')L\{R

© b e e TR iﬁt

h OF o ot TR © & =

4 Xe Rl oo block. frquar
POy it e o RToY St S [ !

@ o4 ol Qo%cc_+a‘ole_

(AT (o) & gt A LS AR

note HL is the binaﬂS addvess of the
lowest™ numbered  inpit &t logic 4. (That is The

Lswser 'H)\D_, iV\Puj" number "H?\e, L\faher‘ Tﬁe, ’Pm‘a'n’{'lgs

Egﬂ- Construct™ 4 4x2 fPr-ich—S encoder u.siv\ﬂ

4 4xlb decoder and 3 lor! %M-es

@B. Show ’\'Re, bloclke. O\L‘ag/@m o how to
conedd 5 4X2 priovity eucodes to obtain
a l6X4 puorty encoder. Carehully label

your inputs O and yowr outpufs” AN ke and R,
Pow. have Ywo 4x 1 W\u.\HP\e){.@rs and NO. sthor
gai&s.

CNSSEDY et Wit Wit ko f\\)
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Desiah +oo cirads owe which fakes
Re given Twpuds and preduao OUTL ., The & otkor,
takes o given U\Pu:l" avd produces OUT 2.

_rﬁeve ave | o‘]p‘ Cowrye.; many ways 1o do ‘hefs
and what is wanted is a simple selufion, The
simplest- Solufion is no:fr'ﬁ{eciu.iredo But the. wa farthen
your resuls is From, simplest™ eawdd | the fortilo
your 6@6&. willl e From pfre_fcd-.

J

l
I\f ’ A :'
J |
J

:
=

parth. * The Stwmplest clrewitr which Srom npud™
Produwcas  OUTA

PR The S«“wxp\es‘\' Clivow s Whiclh Boue npult
'P'voo\u-u.s ooT 2

partC  Radin the civewit Which From input™ produss
ourd  put this +Hme. it must  include

DL&-F uj—

Cnpul”

S
R

lja;@



TP T Sfhwde Stade Bide due 28 Fb85™

Tn Ch¥F we have seew several uses or A
register used 3 a ‘stack. peinken” to a stack
in wemory - Hewerer, e On S QMP\A-M_ does nsl™
“have such a Y‘P,%\‘.s'\br‘. Powsr dob is Yo add a
stk poinien. via seftudre (a5 tn Calo ).

Sowe. Stovage is resewed fo help yow

DRA (the stack ’PantCX‘B
OLD_hC ¢ Clomp storage foc ke
SUB-ADD: (remp storage for Subrowtine address >
Temp | : ( addifional storage ) i
Weite *Re.  voukines ( sP gaows to high memory; hC
(POP AC <— TS ¥ : %W{&"a{)
"Hsh QOSESENRG e
Call SIS s i RUR Rt i S TR { :

Return PC €<—T0S ,
. O-address MDIMON Post ( PoP +POPB (SML‘OJCB

W & oy

BEng e ChG. wotation.



DATR. Flow / MICRS CODE ORG
(oo Racdance Saftware >

Oue dhject is 1o desi an 8 covpuder Hhat
Wil %e\mera’re the Contral Sovr the Cbxagb S compuder,

4. A Alecnate Vew of Hthe Ch, 5 G&M\md'ef

000 MR
©ol ADPD
010 CR
@I

'\nm‘am{n’r
o G
?27_ M
DATH 20U

M Juis R v el
,W s %\ themﬁ (-
Z

154

12

|

APDRESS
BUS

We need 3 Total of 24 “control Tvales” (which ave
nuwmbeved 0 4o 23), Onea acsaiv\ ‘we ean Tum This iwto 4
Contvol word  whick we will wyite 1w Hex. Examples

OROO00O Just tuvns ow valve 1+ (e, MAR «— PC

104000 values 20 & 14 1 MBR<—M | Pe=—RI+1

OO0 Valutenlz2s IR <— MBR (0PI
We have Just done a Setch.
To make valwe 17 wevle like this is edsy I heed s “’V‘liﬂ 3
o seledtr line (F overling 1€ a the 'M’Pu.‘\” of MAR @nd pula 1
I The LOKD condvol for The MAR .
The wdt of edch line differs: Line 1o is ¥ bits wide |
Hne Ul is lo bids, Line G is 16 oits when’?'=1 @nd 1# bits
UhN )
o The dizhwonds contain values: line O when selecked does IEN<O

e live 4 does IEN <1, >

Vot all cowtrol words arevalid, A+ must one of Oyl g

Céln lb@, selegted, EQMIJ\Z\HB Lo /é)IQ) ZOQ(H



ORG "P&Z

ey Ve»‘fs S\W\P\Q, CQVV\PU:\‘Q\F A CONTROLER

Ove Covdvo| Compuder s a F-lait™ Cf\a
( Contrel Mewoy Acf(c{\(e_sg \(e_ZAS‘Rz\) l’\oo\z_azl +® d \/Wj

stad RopA of 2'- 25 kit words, B has 1 Owdput”

hmely o 24 condvol lines, T has 2 iputs
*ﬁﬁ FLAGS ~ whick T\Je;‘\'kz, shatus, of the chapfecS
Compultn  Ond MAP Which Hanshiks CPectss o hadapte ST
G%\Pﬁ&, i J&i\ft,k>_hb jgﬂ(’L CAR,

Basically & has two infeuckions; OUT weth QM =1
(et = ool vy TR ) i, st oulpute. G300
fove Covtroly avd 2 conddtional Jwmp @), TS damp
e, '@OJCGYW\S‘.

CMy=4  Feld Gn(az-19)  chooses @ :pk\ﬁ e s AL

Chr < LM (Y-P) olferwize CAR <=CM(6=-0) _. . -

Ctyy=0 ChR =— MAP

L é\*?\;\;_ tage Al e contvol lines ave zevo,

/

3

;"" Q\Q\ev ;:L i{'i,f.(; or l%j B‘S 'B(’ Lo Bn,
2 l 0 71 I

(evnc odex )

(
&
2

‘?,

|LoRD
VNCREWENT CAKJ
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A\ ) I ‘ ‘
Chie,  ChRs  GRR, CHR, CAR, CHE AR,

MAD
FLAG
o) MBR*0 (set l'j: MBR isn+ -z';exos
i =
7 FGO
3 AC(D)
4 AC=0

558 =3
[p 1\/?('0\,\"[,(?-)('
7 L (\ \\C{I\YGL’{ blT > amd :\o"i_ Cr+




RN

MceRre CODE
oy ol 10 i |

00000 | ANpy  cw(18) [swet cw(K)  [ChAL Cw (6,3,359) | VAL (IMP3 SKiRey
0000| Cw(20)  [heck: cnFhRUP Fear  UIMP CHEek MY

DOOI0]  Cw(6?,2)  |Ferer: cu(idd  [IVNPL Cw(4%23) NY

0001 LAMP ~ Cieck Cw(20,14Y QIMP_CHELK. WY ,
00) 00| ADD! (1) CW (12) (CI= - (OWNEN) S NP4 SKPaE:
0010l Cw(ROY CIWP(3) IND,EX UMD CHeckK, NV

00110} (W (GGY  [BNI P MNP loulTi Cw(10}22) MY

00111 | DIMP _CHECK |IND, _Cw (18D LWP e fEe K. NV
01000 | IDAL (126,338 Cifiooh - ehbil Aeg. A QIS Gty
0100 | Cl (209 JVP_MAP . WM ClEek NU

0LoL0l  Cw(b9)  RBubt Cwlie, 13) SKE: SIMNP(E) POk NU

01011  ywpeHeck ew (13,14 Y NU
Olloo|STAL  CW(R) cw(zlyo) ienEr  CwQ) T Blow: Fose.
Ql 10§ LW Y WMP_Feredt UIME eHErk

L0 cwiz SKn CAMP(2) SKiPeHErk:

OV L DANP etteck N

L0000 BUNYL e (15) CIRL G (6,3)
L0001 yywP CHECK L Ui tHEk :
DI IOt B S LR N 00 (),

00 MY L UdMP_eHELK

10100} sk, cw (18,15 Ié) QL Cwla 8,9
BB e iy | UdmP gheck

10116 _h___(H) L10F: () @ye o

10U DanP. CHeek EOR R e
_11000hsz: ew(ig) e ot 10l s P

SRl B I RS N T

LGRS il 0 e el o,
SRl o cuilhie Sl easiot i | s TR e et
L ‘OO?LQM_@,(®_CHELE)§K_\P ; SPA ;| CINP3 Cueck soldn LR

)or | NU

SUIEIN S g Ny

e NY




™3 ave T Mards  m-Code e

A Change Fhe wiero code va'?s‘F so that™ STA has op cedeq
omd ADD has op code. qy 3
B, Add tha ivslpuction NOP (no ov&méﬂ‘im\) witty op codelq,,Bn
by chan ng e Confucts of ane addvess in dontvol wamary

(which addi?wm?)

2 It 1s decidedt vepoce IS2 with DSz (devemendt awd
S‘\Q\v v teno}. Sowe one - Sma%e,s‘hg;_{ Ct\é\\r\g\w valug 5" Svowm
M w4 de e edlT amd wot %mes{él' wiio ~¢ode
Ao Wil His e fact A\x(}.ugc WS Ak DSZ?
B Wl e change have oy wnwawd side effeds in
Yenwig O'S— the AN C,.C\,\'*\‘o\? we‘tﬁwﬂt‘ihﬁ?

3 B_“\ fust C-\‘a“gi\\.c 1he conkent of location 01000 1%

Covtrol wewory ~aud WA deldikion of TLAG Qs MBR, (leﬂ'mos”\“/o@ :
d"a“gf’— Fhe compudar Yo allow "infinite” \wdiveation .
le, It left most bt ic A 4w its dddeese

PaACT 15 :
A pointer Bmd notthe ef fectise dddvess, Thas we $u in :
e n civeet Cac\{’_ \M\‘*\'b Site (qu’MOS\' bt is O, £ e |
4. Add the -ﬁ\(ﬁ\um 0o gt 4o ﬁgwe. A AU
Recles DR | MAR & (xy2), . {J/ k
bl X R e (R e b2o 020 000] [T
“Hhen MAR «— 5, Rlse add-tie :
valus Ayxy W XE 4o oun eontrol word . A

US\Y\% _})V\e. )‘l'\‘,(_/‘»(- '("J(jf‘_. #O'Y'N\a*_ o.f. @3’&4 e |
Loe.” Cw Li,21) Y

AL Wy

yelre PaLY of eontrol words wWhiek dees ”M[3J‘<_' ME(OJ 1
15,

Weite d-m of control words Which does “BUN F 7.
oo 1nds ""‘:\“-""‘\) +he o¢ tvple

s O lyon
["\XL'L\ \\\(\'5 QASTwand e@esf\,\fpair,,\li \\O\Be—C‘ 53 \)'JN\? L-'/\C\.ldll

S s Using the .";e"HﬂV‘j of problem 4 wvite & Seqwnce

/
of <ix Conh ol wevds whidh does ” M[o]<— MF] + ME<4]
( do NeT Protect™ e value iw AC),




TPG  due 2§ macch 85 Peym oe b

INEREE SR 0RO St mg\'sjrw with TXq comecked
o & Atrighile bd{ﬂ,g&‘\'\‘; which is Ywmed on amd
off by o RS Hip-Hop LE Ll enabled). The
owrpid- of o tristale qate is hooked to o e
Calso used in TP's 16 % 1L ).

TB is B bits wde, Cowd is 4 bits wide
ond TBE is @ Flag (RS Hip-Hop). e have
e Jbllmg }J.j-o?s

L' Tee i [Tao  THE-t)& T8, ks
LE<A, TBE<—1L, CooNT <— b
Le + if count=o0 'H\e.n(3HT\( >TXDe—-D§
LE ¢ if count#0 amd TR(3-0)=0) then LE<O
LE+TRE | Count <— count— 4.

D 8  block AWW O el i
r‘ea\iaes R U e AR

Show how 1o modi s et So Rt
IS loaded witk am even ?avH-nl bt imskead
Cof TR, Whan LETRE’

CT’BE~—'W*’ \oudfer wﬁu\‘)
(Tx = Hvomow e 5



TP 10 %1 A%xgy\ Recliver.

The 'S:o\\owiwi\ A Pages dve the sawe. Texes
show the clranit of om Asz&v\?c. xvxpu&’ Csenal)
comes &cm Ling', FoT & INR are as in the ChS
compuler, Tﬁw, are. 4 states

ﬁ i
C'Q

A, Using He clvant C‘A\\Je,‘\'&e, J—0OPS e el i
TP 10 ‘o s+a+e,s
dua B, Tn wovds desamibe what each shate is ”clm'n%"
4—’-\?«~ and what causes the stale tramsitions.

Hint 1 Color” He achve limes @ page per staie.
T W e, ) Apr Ge5 Redeser F\das

We wank to add seme encor -?la&s 5 owr veceiver,
ER, €/5 (exaledd) , P/TP (parity /no parity) - ave contvol
ﬂass FE. (f\raw\ms PJLro'() PE (PAnH &ror} and VE
( sverencar overflow ech} ave status -f-lags The -FoHoumS
Jiisopls are. added . (E?-'-" ewor veser ) (
5 RR RR,+ FE <1
cz’R? RR, ER: PE<—O s
C‘Z RIZ?/ P« if Par.,h‘ doesn’+ mateh , PE <— 4.
’27?9 ER : if Pé)n"‘1 math thon FE<—0O
¢ ?Rq’ Fert VE<— 4
¢, kR, FGL ‘ER, VE<—O
(match means sawe parcty as E/o>
Vse. RS OCI{P—)C/OPS 7%"' Fe ?E VE a’hc(C{beD a

Coreuit™ which dsen Hise -cps. You have only
one ‘xor‘ %/afc. (wif as many inpuls as qou nezp()@fw/
no (Xnowr! zajes.
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' .‘”VPFZ Due 18 Apr 1985

(O NS)

TN ml\ﬂﬂer Mutrplicarhiam Dz,
M ? W E e mgxs%eﬁs. ol $?P ave (o -t \faa{s{‘ws
Z s a’d fr\i\") :‘;'lo‘\:> Pis a -kt ;Hag. (P=1 weans
Xis @ ?os-(l‘we B -t numbec )?:o medns X 1S n Z-C.omplemaaj)
e (csc'\e Cownen) 15 SRR "S:l‘P"H‘)FS which, uban
followed by a 3x8 decoder Producrs “he, eontvols
@ 2y (S i ffeﬂ- vw-m‘o@fg& Seom ria\m‘\' s\-aw\'wi w/wﬂ
G wie
¢t not used kil paet C

Gl BP0
%gw SL\!.“ Q Z ((\6 \(;“‘-'0 ) Z Q_(%o}) 2
do‘ik’c & (P=1) ﬂe—*ﬂ(—r(vw‘)é—z‘ and TS '33“‘03)
Dyt

i (=0 then (T(7 -0 and Trs—Tp 8nd Ty Ly
I Ty and oy Ty Xy

e
Gyt ((F(Z=1) Hthan PP & PP+T
<Pwa 0P she U2 ( Y=o )zé"l”o)

SN TR (CTee0N
Uif Y20 Hew (L%
G hm"&\‘wi

A, Suppase K towtains -1 (2-cowp), ¥ contding 5 Bna €= Z

show Mo Condents of ofich isder Dnd edch Llaq W binar
afver each glaek Prlse tnii] ‘Q‘b& stop d«aw%iws: NOTEP =0

B, Vv Q Hmk,diaagam Show all cowtvol lines,

)

‘ (&5 This will not wock 530 \> 15 2 V\caﬂ'h\)a Numboer i 21 Cowp/emcif

bur i <0 we ¢an ?Mu.ﬁ‘{;\'*\?li bt E? L1) !05 -4 Wk
Slown Yhis in ?&3 Tedms Lau:\ b.smi ¢, -



