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MODULE: DATASELECTOR

MEMORY: |NREG[{2J' OUTREGEféj' Af;‘i]‘
- . . ) _S-.
INPOTs: X [127. ’ ’ ’

- OUTPUTS : ZL'{?-])‘. Enreo“lj/- ou%rquJ.
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END.
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Erololem‘o Consider +he sgysqfem descre bed
be(ow

MopuLE: -
MEMORY: ALE]S BCE]; DL&].
INPU'TS:'X[CS’]) oL/- ["j c.
OVTPUTS: 2. -
1 — (o) /).
2 = (L)),
3 B+——-X\/B)'
= (Z)/c5).
4 D<— AAB.

5 A~ X&B.
6 =1
S 2
- EwnND SEQUENCE,
Evp.

Opera '!'i-on of Ahe SJS’-F@M stevrts e‘f{er-
iW?UJr OC goes -{-o «wzmj_ ?ov'ol’?_e c_(oc_{a' '.
tevied. Then he mputs b omnd < o?e‘lL

+€S‘£e.3 end fhe QP'{’Y’G'F\"Q.Q;'{’G. c(ocfzefi |
Teang Levs {mhe place. Afley +he




of

frcansfers (fje{— completed , e oufput 2L

1 cvea.,-ke_é ,()ov one g:(ocfp Fev'c'oJ- T hewr
COW—‘\\’OI' 30%.5 back 4o step 1 efe... -

Redoce  +the sequence o an e—yuivélen‘F
three —step Seguence by ewzflo(yc‘nj Con d¢teogg |
‘—l—rqns'fevs. ls 4 possible 4o desceche the
55§+€W\- in .fetue\r Thev,  +hree skpx,? Yes?
No T \Nhg 4 o |

| 5o{u—horz,-'.' —[‘{,Le_ 51)4-—5{(:_? o{__e.SQrfiD-H'ow CGw lae_ |
Yeduce d T\q-{-o 0;'-H‘-.VE€'—-.S-|€P de_SC\"C["{‘C'O"L*
5—{-9_? { .o_c —H-be redoced &QSCVCP‘{‘CO"L will be
| 5'("6’_? .1- oﬁ H.e o(c'd’iha,'{ de_(cvép-{-:_'oh./ 5+e1> 2
of the fEduceA ele_?c‘rc.'f-{-dow will be +he
reso [t of combining steps 2,3, 4,5 of the
O'Vigi,\n_e\‘ Qtegcn‘_,fln.on while | step 3B of the
vedvced descriplion will be step 6 of the
| 0\(%’5“":\ cleSC\’if{‘COﬁ- We cio.nh.o{- veduce .-_(-O

‘QQS "H’qu 3 S'('GPS Leca,-uxe  we wneed ovie
.54‘6? to  observe ‘l_\r_tPu{- o one S fep +o
cComplete  clocked tramsfevs and owe Step

o create 2oy for one cleck pevced .
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the orégr’.no\\ QLQSO’E{’HO‘“ Gire 595‘”8’ fo  Le - |
covnbivne d aLogeJrhe,v with clep 2.7 Thece < feps
23,45 do nol deserve .se?qlmf-e exStence (se-—
Fol\»a,—]wa clock fﬂf’éo_df €°V execu-(u'on> and well
be e-\.\VYL{_VLé,'l'ﬁA- The .SxLef’S Z/ Lt)5 are thewn
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ERE 0 e o befoe
OUVTPUTS: « -+« - '
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A< X8B.
6 z2=14]
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b ¢ A;;Z&E&?:égf’“q‘ i one step (the sqme slep).
00 | D= AAB follbwed by D<-AAB ; A<= X®8
A+~ X®BR o
OL| D+—AAB followed b D~—ANB; Ax—XDp
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Problem : Yoo o ve asked 1o
_tov ‘MUH“{’(JLH - Fweo
+o produce  theiv
MUH-(.flfe\’ g ve

clesi(jn e mulh’p'{e\r

1é-bit uvnsigrned Rumbeve
Z2-bdt ProJuc-‘.' lnru-l—! ")LUJour |
twe Lé-~-bt tnpvt veclors X and
\( (_X is vsed _-?0‘" 4 he muHc'f’l'zf\—r/' Y fovl +he

molkiplicqn d). The ootpud of goor muliiplier
1S e '32-395-# vec-{—or-ZC'f'ﬁe'rvoduc'{‘).

You ove asbed to: |

* Provide o cowfle{-e AHPL descv(
design tvcudin

Fl—(oh 'of JUUV \
+ Show n logu‘_c

olec‘qvq-\—c'o\'zso'
block clc'q(firqm @Vm +he
dﬂs"ﬁgh °f  the comdvol Paxt omd dets ‘qu'%'.
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? res AT _ . NATN
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Skouﬁg g AHpL clesc.\rc'p tion

The ‘?oHowinj
oﬁ the Uh.sigh,ec! mulhflfe\r:

MopuL g UN.S-(G.NEDMUL.T

MEMORY: AC32J BE(G]) CNT(4]7° c.

INPuTs XE!G] YCi67] .

OUTPUTS ZEszj

CLUN\Ts. ADD[:I‘]]( ADDCR§(6?

INCCy T < lNcREMeNTeR{H}

L c,ACo0: 15]-—177‘0} AEI6-31]‘—X/'
CNT < 4 TO,

2 = CAcs) /eyy.

5 c, A[o 15 ] «— ADD(AEO 1515 B '_O)_.

1 ¢, A «— oc, ACo: BOj CNTq——-—lNCCC.NT))'

B*—Y)‘

—> (cN‘rco]/\ CNT Cl]/\ cNTL2] A C_NTES.’I) /( 2)

5 Z= A) —+Ci)

vy Sequence .
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For the previeus cfesian)c the AHPL description
owv ?o.ae 6) oe can  use the com biveg+ional
" addey 4o ‘_-?evform the Coun.-l-e_\;- C_c&’r)
mentoation |n S'['€§> 4.
Q¢ goHouJ_s‘:

' .L:?..To cNT 'LGT'L

16 6

in Cve —

The sitvgdion oo ks

16-bet

c.ombmoal—wn Q
q&dev

ADDC|3 ¢
ADp(Co: lz] }

The AneL descrcp4—con of page 6 can then
be vewvitien as

MODULE UNSIGNED MuLT.
MEMORY <

INPLTS ¢ E .Soqme qf 'Lefb‘fﬁ-
Oy TPuTS, ' '

CLUONITS _ADDC['I]Q-:- ADDER’ZiGTf‘.

2_;) gsolm'e as befove .

4 <A °©,c, ALCo: 30]
CNT «— Aoofl3 le] (iz'ro)cw’r

—(Afent ) /c2y.

5 ... Some 6. Eeﬁor‘e,
EwY SGQUENCE

)‘. 16 T.L)' O))
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We can now veduce +he wnomber of steps
N +he AHPL de5cvéF+iOh of ije 6.
S5teps 2,3, 4 coan be combined imto one
5+€?- The vesponschili Fies assoccated
with 4his new sie powill be - Jrefvlivzj
AE'SI_Y e d Jo'inj el thexr stf-{- oh.(jf ov
QAA/slq;f-L/’ th:fcchn.j CVT gnd +€S”'(:nj
CvT., | '
T he aldcl/gh.'ﬁ-L done in - one CJ(.(Q
8 clavified be(ow: A

\ 16-bit :f
addev . ,
ACl6:30])

| ADDCAE] / o
2 o] pweca | S |
E:] B A R A
‘ .

ACo:16] ACi7:31] |




T"'Lfi vedoced AHPL- OléSCVt:P-'-(:OY_» ?onowf.
MODULE : UNSIGNEDMULT. |
MEMORY: Alizzj BCi6]; cw-rtq])

INPUTS S X[(s]) YCied.
ouTPLTS: £ [32].

cLoNITs: APDCIT]L : A‘DDER%IGF
| I AN IN(_RCMCNT&R H}

1 c AEo:lS]*—-.L'ITO AE(G-BI]**X ‘"“YJ'
cCyvT +—4ToO. -

2 A#—((o)c)A[o 30])\(0 ADD(AEO 15] 3 B)O) Afte: 3@)
(Acm AEBI:D)

CNT lNCCCf\”T) -_.__.(/\/CNT)/Cz)._

A — (L)
3 Z=A; L)

EVP sequeNcEe
EMD, '

Die\(o)vqms for  dhe confrel and
oxe Showwn  ow

dgte P"'”L
the neyt Page. '
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B
l .
] © A
* You con easily nolice +thet +he flie fHop < s

h.'ojr’ qc-}ugl\J u_eéd.ed Cd if u:c(ers).
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A{i&-“dnqt UfEfUl Combchqhang(

logic onits (cLowiTs)

Decodev

X= XL, X0, - ) XDoo N

V-

[n—fo- 2" decoder ]

2’(‘!.

DcD = DcDCoj'} DCD [1]" ..

pcolof=1 £ XCo] XCAI, - X[n-—i] =0,0, -+ 9,0

" Depl4]) =1 if XEO]}XD]/ X[n-.i =00, %, 4
~pepr] =4 if XCol,X[4], o X[n-—-]

) DCD [:2“—_1:}

Dco[o_n__-i] =1 £ X[o])Xflj)...))([nhijrl)_g wd L
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n— bck ,
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<;om701“'°\+°r

COMP
ComP = comPLo], complsl, coup(2] = 1,00 () >(®)
= 0,1,0 g (A)=(B)
= 0,08 if (A)4(8B)
ln -\'rhe que} CA) wegns \ia(lue...c:f anmLer A

while CB) M e ang \J'a,‘ue _of'hum.Ler .B.

0% COU\(SQ/ ccn atc\ele\’ con 'a,_lso -Le_ vSed

-}—o Teffqvm_ mo;(thJ(uolwe COMFG.YCSOW.
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YOU'GL\"& asked o des:’jn & o 4
Pliev for multipl ying dwo [g-1,

. c“' si,ned hurm —
bevs o Produce ‘heiv 3Z2-L: 4 product. The

535-|-€m| vsed ﬁov Yepveseh-Hng 51'(3 ned numbers
1 'I’L-e 2’5 (.'.om?]emen'(- S 5+€W1- The quoré-{—hm
used 'Slxoulol Le +he simFeS‘l' VEe€rsSion ofi +he
Booth o oY Caghwn (exqm_ining Ywo bits ot o +<:me),
\y,_l,ul-s -‘-o (jou\r m‘,Hf?I{er ove +wo 16-—Lit '(',vzfu-l- |
\Iec{'o\’s X g d Y (X 15 uSed .fov +the mUHL'F{t'CY')' |
Y for dhe ImoHiPIfcqnd). The output of Jovr
mhl-"i?l{er— 15 oo 32-bi+ vector £ (+he ']mroclucx‘ .
You.ave asked o S
e Provide a co.*m?{e'f‘e ABRPL de$cvir1“c'0h_ of Jouv—
cles_igh ivic('ucld'ng dec('qvq%oﬂs-
« Show iwn \03{:_ block diqpvam -go_vm_ the desipn
°€ the Control Tﬁ\r-l' gwd dgde ?qyf’—.-

Pro He'm .

Seludion ¢ The Mu‘—l"-iF{fEY will consicd 'o'.l‘f’ the
‘@ol\c)wivig c,‘um‘FOh,E'\m'{’Si ‘ .

o A 33-bit register named A. The paxt Alo:15]
Will be inctialized with Zevos, the part A(l6:31]
will be nifiglized wilh the mulkcplier  while
AC327] will be +he cluw':mg bt flip—Flop (indtiq)-
(zed ‘with zevo).

* A le-tcd reéfs{ev

B. fo Stove +he I’hu(‘!-c‘P(\.—
Cand.




x @t
« A Ltée-bedt Cdmt:ivLQ*ionql auLler. The 'ou~f~pu-,—
of +he odder 1S o A17-bLt vector wvamed ADD

with ADDEOJ becn +he Cﬂ.f\zr ou-’-/' ( the “h,e
APpLe] will wod be useol).

e A 4L+ Couh'(-fn(j I-\re(jis-[-er CcNT use;l .
Coanrina The 16 Booth cycles. | |

o A= 4-bit combinationg] iIncrementer used
M incrementin L;J onne the conjren+$ Of T

The ou-l-Fu-l— of the incrementer is a Y-kt
Vec-{-o\’ named [NC.

e

- —
Beaifier dymmy it hegnd
- ./.\Mu {—Fte]d _ M/—\
Te(j A L |

' ] \ j Ve | ]
,\;16 {;16 ‘ lgczzj J B |
ACons]  ACl6:34] B

fie
16+ bt

Combing Hong l
e ddex

16

vegister

T CWNT

Y

ADD

b-bit
combinqtiong|
ihCVQmen tev

i—w

NG

\

e =
st
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The Jr)"”f’wincfj shows an  AHPL description
of the Booth wmuldipliev:

MODUL E: BooTHHVLT.

IN?uTs=th63/‘ YCie].

OVTPVTS: 2[32]

MEMORY: AL33]; BCtsj CnTCYT.
. CLuwNiTs : ADDCI7]< ADDER{.LG} [Nchj< (NCREMENTER 4]
1 ACoxS ], Al32]«—17TO; AL16:31]~— X ; B~Y;
2 — (AC3A®AL321) /() .
3 —(4033) [(s).

4 AfCo:ts]«— avpLi:16] (ACO:15T; B ; o)) — (é).
5 ALo:15] «— Avs(i:te] (ALo: 1575 B 1) .
6 A< ACOL AlCo: 31]) CNT «— ;Nc(c;v"f‘)
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