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module; 5 way be Jollowed by -he name o] -the module ond -the E:mi:
Iisk o] Cln'd . -\l the Varables 50 lbhe Fufta,ﬁsl' are 4o be 'fden{f-lﬁrd
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The execubable bodLJ of -the module follows he declaralion

Tndfeated aboue.
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module decz_4 (a, b, en)
i - o
Oulput (3507 as mnputC110] b} ?nFuk en; wWirel1:0]bb;
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{byen} = 3'hooo;
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end
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module Corop (d,a,b,en);
?ﬁ"jl_l_k en;
?n]':ul-.t:HD] a,b
Oukpubd,
wire C3i0]C}
wie dd :
K or q1l%i0] L€ by a)
orldd, c)}
nolthl (d ddyen))
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Test  Rench for C‘nmpa'm‘or module.
CcmP _+b;
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end
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#2 en < I'bt}

www.Jntufastupdates.com




Hob= ba2'd2y end

Ctal 4 mondor CRI

d- 4blen,a, by d); Wikal 4 30 ¢

cen="hb ) A = 'f.b', b= ‘AY

Stop

end ™o dule

hal{ addes

module hals,cayab);
‘?mr-uk n.b;
DulTul* G, ca)

oy (§,a,b) ) and (cara B

Qﬂd m‘UClLLIlE_

)| Adest -bench
module, —tsthatD]
Tm] a, b} uwife s, ca
ha hh (s, Ca, 0, DI}
G5l brzfqnm

a=0')b=0]

end

ﬂhumfs be:i?n

S a=)) D=0
42 .a =0} h=1,
Ha o=ty b=1;
# > a=zoy b-o;, end
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module
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aQ
ho hat(s,ciya,b), hax (Gum, €2,6, Cin) 1 er(ceuk, ¢2,C1)

end module
I Lect - baneh mpdule
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[ ]
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O
Ja 4f (gum, Couky ay by tn) }
Inidal bﬂﬁn az=0! b=0; gmsﬂ}
end
Q
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o A8y
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&
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e L .
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1 ﬂ : .
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-
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end
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I
|
' e '
| ]
I’ “in D ¢ Sl
—_
h":l_‘l_ o
‘>— I,
| 5 A nio IR Cout
b 5 . O'Ji'
o e )
Muy

[z:10] YV nok

end mﬂdl.lle

y @

module ux a1 (4, 7,8); '-anu}: [fs:n]?. mpur

[1i0] 55 oulpuby; wire (110] 555 wire

{ssto1, s(o1), (ssml,ShT); and
(yylol, Ste7)y sslol, sshl); and

(yye], 503, stol,ss0); and
tyy (=], 0z], ssiol, S0D)) ond
tyy (3], 1031, Slv], s0))) or

¢y, vy, ¥Yy[2dy vY0T, Wid);

/| Lest-bench module
ok muid - 1)) TG’_EI
[310)7; veqUiol s

Initial
b c Crl n

muw 4| mm (Y, 7, S);

:H_.lfl‘?lg} = ¢'b 000D_00
Ho &?ng = Gh 00DI - 00,
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=2 {f,%'ﬁ = ¢'b ooD- Ol
It {V,5} = 6'b oroe-10;
A 2 {?,5} = 6h 1000- 11}
A2 {‘f, %] = ¢'bh oooi- 0]

end
ﬁl‘ﬂ“rn'l

4 morirlor ( $47me, " Soput & = /b y=1b"\ &Y
Codmodule |

DESIGN OF FLIPFLOPS Wkl GHTE PRIMITIVES

O
The bade RS latkch Can be dc.ﬁ?necl Llllﬁfl
“nekanitalions of MAND or HNoR c‘mlas cufliee here.

) o
ale Pi ll"ﬁtn el .

"o

A Simple Lakeh )
The cesign dea:ﬁprljﬂﬂ b‘r a S?r'nl-)|e. lakeh ~foimed wnlh
NAND clnl'ts as  -follows module sbibH (sb,vb 3,%k); i;nfml: b, Yb}

Qulput 4, 9P nond (9, 8by §b)7 Nend(gh, b))

and module
& . W
rt(f‘.';l'. bi'nnh {'4 S'mPIP— tﬁlth fr,f{,] -1_‘{5 ﬂu.': ) 13 Dul_ .
module Lotebbi; [l ket bench Tb D———?mrj——’Do 9
b, vb! ‘
veq ) YD) ek 7 s (>9

wie g, qb S| >0 L
ou
ehibH dr(sb, 1b, 3,9b) —

© ymitval
end
ﬂ\u.ﬂllﬂ bl‘]nlﬁ

42 gb=1bij 1b=1bI;

49 Sb=1bo th=1'br}

4t 2 sb=1'bl} th=(bi}

4 2> Sh='bij Yh= V'bo}

4 2 sb=1i'biy Yh=t'bl; end

ot bnfﬁn Sb:l'blir 1':..-I.|':.ﬂ}
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ormy & wnoflor (4¥0e, " Bbe hiby vh = by G = diby @b ?.bj,
vb f}l’b'r)}; e
Sl =H-20 n’f,sku]-:; !

nndmodule '

An RS FWP"”DP
- “The degian meoduwle Df an RS -[f.’r--flop nlonrl Wwith  a Lesk

bﬂn:h ?5 mo d._th STH (5, vy "[b)] c:nl)ul 5,7, |
Oulput q,9b ; we 55,V
nok Ces, )1 Qv 1) ) nand (g, 95, 9b);

and module . TD?ﬁ Es_ﬂut ?‘%":ul j-n;;” cut, _— qb

Jest binch E;f".i
meodule tstsef e

nﬂ.t} 5,7 0 ‘i"_w.:, - aes }I;tl

Sie a.qb; & Dot [yt o

syl H(s,7,9,9P)) Fﬁ[l)

tniral bm]!m g=1'bl}y=1bo!

e

u_lu_:m_l,’s 'rmr]om

4k2 S=1bho; r:l'bn;
H3 6=1'bo} Y= DI
2 o=y v= 1'bo;
402 5=1'b1; v=1'bo}
k2 6= 1'ho) Y=1'boy and
o0 4 mositor (4 e " S= by v=1b, ¢ > by gb=TbY
5,0 %,99);
Tl 2o $ Stop )

D - balch
The desiyo desciiphen of o b ladeh % module dlake fen,
dy 9,9%) | c{'r)]:ul d, ens Gu}Put ¥, qby Wiedd; wire 5,7}
nok nidd, d); nand (sbydien)y nand §2(vb) dd,en)
chybt H (sbyvbrg, a0)5 InskanKalien of -the sbrbH

end module.
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Tegk - bendh o (=)
wodule tstalakeh; wﬂd,f’n', wiee 9,99}

dlalch H Lend, %y Ih),
Tnilal becf:nci - 'b0; en= 1 ho;
end

-:Llujmls 4 en=-en; alum!.ls. =dEgd=--d,;

Sontal  $monitor (4-fime" en="thb d: by q= D, qb=tb, €0

d 9, qb); Goifal =0 §stop;

ondmodule .

-An Edqe —'Tﬁﬁq-‘!red —“FP- -“nF

cp o—FL
C'II. s
L

module d[{‘qnlmml (cprdig, qb);
"?n]m't d, cp Dul'put'q,,q.b

wire  Sb, 1b} wire S/Y!
shrbHdH Hilvb, cpis);

abybt Ha (s d) epr, vb);

shvbd  Hzl &)y, 9,9b);
ﬂndmudulr_
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Mest-Bench

module ek _dl‘—[‘c]n't_nmn;
E=) diepy wiire G19b;
dHC[ﬂlﬂ-:_LL'I H tfp.d\q qui

(2l )

1[}1—*11! bHde = Ihﬂ' EP" !bﬂ'

*HLCP "U‘ ‘—Hlt:p"!bﬂ' :iichrib;l -tkztphlhn
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1[‘“'!1&\

b uﬁn
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End

Tl meritor ($-Hime, " cp=thb ,d =*hb, § = b, gb= b,
ePrel;q,98)) Simdtal =t uo § stop;

erdmodul e

module sbhrbHaH Csh,vbigh)
tnT}LLl E;bﬂb GU;IPLCL
qb! ufire 9;

nand (4 5 qh))
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¢nd medule
Teak- Bench
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e;ﬁ[aut Chivb, Cp) Ci‘luklzu.k
919b
nand (9 ,5b; <p: gb)}
nand (qb, vb,9);
end madule ,
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Gni l'il "lhf Sﬁ‘ml-,lf_si’. D:]c‘.'.n.ilﬂ I?I"i IhI:LL Ol Cﬁlﬁ‘_d: Cﬂnn{‘c“un_. ,:Ln.p{

II o
Tt Can b laur': of -he c-!crlnrn'lmn alalement wWive
4

@
=4 210} - Pmr&qg_l.?nﬁ clclml ol 2 lime 5':12‘1.':—..

teve mn '?5 de:lﬂmc\ as a nek mEnI‘|h an a%BDguLcd P'm[)utlnlrrun
The delos T 1he same or the nocSve
5?1‘11(”&1 delaus Can be agg‘fclnafcl
| 40 oiher -JLIPEE- B]" nels e as well lﬂhf[f\:':f a variable or a gz. nal
% delfned as a nek and no dlelay s SPE“I'Ed fov Sk, -the assofated

dﬂ.lﬂL{ @ laken Qi Zero,

t

X

dela n} :*.'Wrne g,'cs-l-.:& ;
s
s well ay -he  hegahve Ayansibions .

I

Y

> ' e SLEP& —

The "fmrndnnce Connecked s well oy —fhe 41[35 ol loading Can

doMter Hov dhe  wo -hansitions. “The lem-ﬂa'hnnn cl=a|m1 oo Can C{?H‘Er

attmd'fn?{nj. TTwo  Such dalmls Can be 5[395{?&' ay -lollows) alive ;

#(2,9nm; Here 0M Se declared oS a net  with -twe dfsﬁrntt: Propa alior
dalmis; +he ng’i‘lﬂ.-e (o -1y -ransiton hat a dﬂlﬂ.t’ o 2 \ime 5{:125

avpcSated a8 a nek with k. The n?rla_wwz (1 -o 0) —transihon has a

d“lml t3’]r I e S‘r‘!f:.
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m

— Thrne skeps:
(:j nj&'_ (’ln.lu.li

a)l?
C—iu'ln_c, delays Con  he ‘g.[,;;ﬁh’pd as Pu,'{ o} -Ihe ¢nskanlialion
‘?H"El\“w and =H:3(l (ayb,c))

The above m{)wsent‘s a -AND cdgig dcg,cﬁpl?un Sih a Umtorm
dn‘tnl of 3 15 dor atl -transiiions -from ‘?nruh o Qulpul . - more
dalatled dcy:ﬁ’[)"c?un Can be as dollows: and =4 2,0 la,b,c)}

wh -the above  cldlement —The Fos?—ﬁur. (0o 1) trandhion ak 4he
Clu.l[ull‘: ho a dc\u_l.l o 2 Atme 5|.—¢P5 while  -the nx'.e:lu’rfve. (1 4o 0)
“transifion hay o ch-.l-:u* ol 1 Hme 5[—&1-;

b o | a
C —) [

=
s
-—

1 s e s 2ks I 4s |_
S R L
:J Y g !"1_ 16

Deloys wilh T¢- shdle Gokes

~irne 5|:r{-'5
—_—

For -m-glale c]rﬂ:ca “4he de[o.tls ascociaked Wb +he
Contel 5Tclnu15 Con be  dtHerent fom -those c+ ~he '?npubﬂ'—‘i well
as Jhe ‘?nPu‘c-

Theee ASme del \fu.ltltﬁ Qare SPCCZL.IBEAE

O . * (4 -
Posifive (o 4o ) ansidon of —he -;juj?dc : wrth the

o, “The sewond numbey -(Qlwcgen'q,g “he
delat o | o)
nﬂ%ﬂﬁut [1 "I'U ﬂ) -Ifﬂr‘lf'ﬁ#ﬁn D—L '-{he_ fDLL‘T‘UL - ‘ atsbciac Q':I (TH] h '_!hﬂ
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-

3. The -hird numba wlmcsrnir, Ihe Aclmf dor  -the )
ﬂull—ml ~to 9° to dbe K-z slale av -the Control Sﬂt]nad chanaes

diom 1do o (Veew ON to OFF Command ) |

bultly @ (1, a,3) bl [ﬂﬂ:ﬂqf‘:)'t

EN
'f‘)u."lmj ol ‘lhe oto o )
-!mn‘-:-:l"lfnn ol ao
Drfm‘ Jor ihe | -0 o

4ransion ol ap-

Delmi —or -ihe Duﬁ:uuk 4o 9 +0
+he -z stale av ¢ r.hﬂﬁq!s Jiom 1 o 0.

Delouys -lor  Ahe olher A7 - glale buHers - ‘ﬂL‘ll‘nPlli
huftlo, nokifi  and noltfo — may e .F,chﬂ‘.‘:.cl fn o Similay mannes.

The —lallnu:ﬁnti are no’laumrlhcl here !
¥ 'De‘mi!r and s:lm'nTz Hmes can  be 's[mc?[fed en -the t]d'le
pﬁmﬁ-ﬁms and -2 nels bub ot on m?s.
% Ml Ahree fme  Values are QQFeru'[rLi SPcc"'? fed o the mosk
Versalile Case .
7 only Hwo 4ime -Values are Qpeﬂlfed, -hese are ?nl'ﬂr[ﬂﬂ,:“{
bT Venlpy as -the Yise (oto1) and Jall (1 e 0) Frre TE‘SPUJ?WL{'
¥ “the dwn— ol Hime delml} 95 -laken as —he Swaller of +hese
—+wo.
* T8 adly pre Fime value T 5Paar-fed, U Yo taken o -the
T?SE- —"rfm.g, “the '-lcl‘;{ -m‘l‘“rf'—l and Ahe  Hurn hcf—F rﬁma.
¥ 2 ne Aime  Value T BPEJh’md , the yiee and -all Hmes ab

+he @u&iau)c are  —faken 03 zero, The -luin- ol G5 —taken @
stantfalions .

" Se C.Llshmm't[ Horv  manutedurers SPE-{:'L‘ d.-.-Jmis and
+h v fuﬂ.cla pm '*h*'———f—ﬁlfﬂu_’ﬁﬂ? onanney |,

Q
Mat delay t “The maxrmurn Value o -he deloy S0 0
—> a1 c ::L[ ; ) q ujﬁ !:EECI

hotehy  -that 95, -he dnlcui encounkered in Pm:hcr. lnt:] n
4o be less -than as Yo —the worse cCase. ]

-
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———,————eeeee Vel - g B,
il = At

r 1 ) U
>MW delag + Mismum Value lo delay “woa balchy; 14 Vo e

LA Y \ f‘l
_qr.:u‘wrl ,'.Tnnl ‘H. f]umnn-[c.:'ti "n []l'. ﬂvmnlllt Dnl‘[ h““ a le-llril:”"“.h

D, ime ,!,rrc‘:h}'c\-
_\.»1:”‘_ ah‘lnlj} '—thtl‘Cﬂl U' TEPH‘anhil?uc lfnltlr ﬁ] ‘he ,|_.|‘“1

- . 4l
Fach ol 4he delays To a cln'lc priasihive er lor a el Gan

| ,Qrcc':fi‘c(l %o Leyms ﬁ}- dhese -three Values .

lor 3|
‘ for  example and = 2(27314) Qi (av,a1sQ;

i 2] [ 7

| Can ‘?nc,lnnl?n'lc an -AND c'a'l.c wih  -lhe -—[nllnu.:‘ilna fVene clnlmJ
. .QPcrﬂFnJ:Duns 4 ~

The o -k 1 iise e and 1 4o o all lime  are o‘C'[unQ

| = The mﬁqﬁrmurﬁ Value ol oFthey. Te 1“3”1' 5{1,-[35. *‘;L‘Pﬁ’ml Value
| © S 2 ) ,

| B 3 e slfrs and -the maximuee  \alue $45 4 “Fme 5[;'{-31_.-
‘—‘“7‘ h.rtdc —lhaE -the C'olﬂl'] ‘lhn{ Se mcﬂcs -1he “leb“- Sﬁ%fnhl‘rf-‘i‘j- A
hat +he -Hh-:fr"m]s SPQ Lct‘l?etl are -the ﬁ?ﬁzmtlm i "I,lip?ff:ltl and,

.
'rﬁﬂi'lm.lm Valuls .,

© s ” ¢ ) ey

= T{ -he <came Ts nol fcrLed, the <mulalion ts Caniicd
out wWilh  —he 'l:ﬂ:w?(:a'l dt—‘lo.ti Value.

The qroup ol rhinenum ,‘hip?cﬂ cand  mavemam de,'taLJ Values for ~the.

F"D["“"d:ﬂn dl‘]ﬂi‘?* Can e Srﬁ?ﬁﬁd SF\emlfl-j Jar nmJ cua‘ir_ Pﬁlrﬁ”'ibc,
Thus, an -AND fIa‘[e Pr?rnnalfua Can be 5[,9[?!?&[_[ as and 211912,

21416) 92 (bo, bry b2)
, leve Joy dhe o -to "}T(lﬂ';”‘loﬂr) Dl -1he Oulruk L-Irfq('.-rtjm(’l.) “The
| fr-‘lt: hae @ m‘?nﬁmum dclo.ld U;;Jua v'— Ins, a 'lipﬁ‘ad 'u’nlue_ ol
ops, Gnd Q hasrmum  value o} zns. dlarly 4 oy he 1 o o
“+ranst Fon ¢ fall Time) b ‘qﬂ‘i‘— hat o wriormum dclmr valte ol

ans, a 1 PTCQ‘ dela 405, and a maﬁmum dPlLLLJ value o] 6ns.
\ 5 (7 1 )
Can }ae L‘rf-.‘,'.%ocralecl welb nels  ay

Such HGI&LJ .Srecﬂfcdlmns
| \.L't“' o _'oﬁpf-‘.ln'lc —lt“xc r_icfh:; alﬁo.

JiveH 0 2iDay

bulth < €11213, 21416, 31614 93(ac, bo,Co);

www.Jntufastupdates.com o 18




The dsHerent le."ltl-l] values ot the buller aie as fa)

-rn'tlnujs ' .
"The &LlFu'l: Yise me (o 4o v -Imnémnn') hae a miyoenumn
alue ¢} + ns, a “hJP‘i'cu.! Value of ans and a ma¥imum Value
ol =ns.

The ol.dpulc- ol e 01 o o ranéifien) has  a aniniroun
\lalue tal— ang, a -Hp?c.gj Value UL ans and a mawmum Walue

el ons.
The Dw!]'m". Jdumn _eff fme (4ood) hot a PINTNTa T dalue

| Dl- ™ng, Qa _ItJPfr_nl a—’ 6ns, and a 'rnn\ﬁ"mum Vatur_ a}- aQrs .

The —fntluuj?nt] C{!neml . obgzmcﬂfonr; are E’,n Order
TEClTucl.nﬂf\i —he  QOverall I, %Tou?h 4he  Cirenit]

> A Norroal des?c’m Can have o (mﬂmp c]a‘h‘:, and nels
90 Gk s‘fr]na\ PnH\S- The dallmf’ ﬁhiﬂtlﬂh any r—.c:ih ot as?frnaJ
dnpmds o -the Paib and ~The '|LJ,0-€ L‘!* Aransihon  al- each _c,lacr-

Ly “The cumuldive dc—*lqu —for a Sf't]nnl 1o a Pdlh I’)ulf;
on Uﬂ'mr }?ﬂ‘ﬁ.{ on -the mu,,.ﬂmum @rcrcfhtngj -—rfncludnt.l‘ Ul?ﬂ—'ar\ﬁf.
+he &?rjml-
Ly =N Sll:‘flﬁ“\ meLi clg -ihmuﬂ'n rnLLH'?lJc. Plﬁh‘b ;:n a
dr.sﬂ ns o ulﬂuc al-  one ale . Ok s a nﬁ-ﬂﬁﬁﬂ‘v o -maL'ch

~the dq\mr u}':'lhqm SFPL‘I]-F?FCI Lioletarnces -1 reliable @Pt‘!dﬁﬂﬁ

o —!hg_ dﬁ'ﬂcl’ﬁﬂ '

| Ly Tn larqger Hevicelon ch'e-.:f;'r‘]ns1 one har e ‘?Aen{:‘lg
the tmrlesb S?C!nm] path -
!
L  -1his Pu]:s on  uppef TSt on —the ngrEI‘umI Arequen
-t'd &Fﬁr% -’rurn C‘n.ug'.?na ma’tuﬂrcri‘l:Un um a  woystldse Seenand,

Cne n} Jhe [Wﬂtlfcfs Qm designs s o reroule Se\vd&l
Sf‘(‘lﬂnjg oy Tedu gzht’:r_lﬂd clns?c]n E‘,er'me:n{:s _'tp ra.cluc.‘f:. Crt:lﬁ‘:n.l

Pcd b cfrlmfs .

www.Jntufastupdates.com 10



—

SIENGMHS  -AND  CoNSTRUCTION PEsoLUTIO M D)

In Pvnc}ﬂrd S";Iur[llunngf {)uHill1 ol "ﬂ-j:c. rTn—I_rs and

acsociated gQource

L] ‘o
gl"r‘nﬂ‘% o0 nets 1n a  Clrant fave

;' cdances when -1he [M}Pu'tf. D'I Yo

-the F':?E[nul level % dedded bLI 4he yelalive ma_jﬁ'.’h.tdc o‘-
cource ?rnpulnnce.g.

f
ates are Jmned dpaether,
1 ~\he

Sl_w“c‘l"h ConLerr“::m ﬂm {:fz:l_'l_f_ Fﬁwﬁ: ves .
' o © ".Hc;ﬁjn
when —wo Q‘fjnnls of Dprﬁﬁll:t Pn}c.nkJ and d 9
o o

SlTFnt]-|hS dr?ue o 'l?nﬂ; —the {Jul-PLL[‘- Sln’ﬁ_u 1% dcmdf‘-d hld —the
ghm‘n]n %'f’t]nn.l . —Mowever, 1 “be 5‘;" nals nrp_ﬂﬂ} e:]uﬂl ;-“.Jcmntj‘\h.

-lhe mul-Ful- T, Yndaerrrinale « “DYferent Conkention an'-‘i".'d}uﬁlﬁ’f-
here whenever —there 5 a Contenfion, —the loch value of

a
anse
~Ihe Duirul' e e Gided bn_‘ —+ha .S*:’!‘Dru??_f g?jna‘a

ambives.,

ek c._-hn'rtrzg), 5'[—19“[]-“-,5 ok "qﬂ.'le. Pﬁ

Tlahble tﬁurs +the ~mames u&smﬁ’ul-nl wiih 5’r_1£nﬂlh, Teapechuc
ol 0 b 25 h{ .
&bbrwmhnhg N and -their ﬂfdc[ n.‘ W 'j

Name SUPF'r‘j 5{“1”3 putl weak hilﬂhf’fﬂ}fﬁerfnnl
SU1 ah pPuI we | 472y
Abbrevialions i3,
SUp sho PUo eo Hhze
5%-mn_l]+b SlTD“TS t weakesk

bol ( E‘JUPP|3‘|, Pu’ﬂu) Co, 1)
T

/T
5hnngih ol 1 aldle o} ~the Gu‘Fth‘ SITEntjlh ol o skate ot

—the- .::ml}::ul: ‘

Net C—hﬂl’jeg,

whenever & ek P civen bLJ Q Sﬁ‘jm._'li bt —takes -the

lDT'ﬂc value of -the 5%”"i‘ when  ~the ofanal ource s -[tf-—g.t—cﬂed,
“the ek -loo qels “ni - skaled « Tq Praclice -the. net  Can have a
C‘nrmﬂm amociaked With 9L, whieh Can stove -the Fﬁ’jml level
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| 4 EC|UD.] 5{1cn:]|h, Counce dr‘r'{*% l.l"?

o

even alter he S‘T:Jnul are >
16 assttokr

- To  account -for -IW's Eﬁ’lun’ﬂnn, a chame %4:\'011 fnp:u‘qlfj
| widh Ahe vet - Such nels are declared wilh Ahe ke.ium.d {q’f,al_

-f\ ‘M‘rﬂrl nel Can bt iJm one ﬁl o Pt.g‘frh[z Stales r..nh'
Driven  skdle ! when c{f".'qon‘ by a Gource of mulﬁ’P(c courees , 4he nek

copt
assumes -the strenqth ol 4he gowrcer b Can be eny o} strenglhs eveqp
the h‘:ﬂjk ?mi:e,clnnct volue .

2 Y_ chaked
Cﬂ.PG_E?EUP_ .‘;l:a"lt_: when -the dﬁunﬁ SOl CE {5Uur-ca) 5 (ave) 1 - skated,

1 Q
“the mel fd.-:fma dhe lask value Gk was 0 hlj idwe of -the

anaéll?w_ ton) Calb&i’uﬁnnc& agguc'fn]mc\ wiih <.
The Value Can be M one of -wo Passﬁbie. Slates unhjr

Conbe o,1 of * Cbut not -the \‘ﬁ’ﬂh TmPeancﬂ value)

0
th associal
when 4he Cu'naﬁuc slite, a nek can have o s,'mmslc skrength assotia

~ed with Tt+ TThree such gh'lmfi:!.

S ly large, medium , and Small.
| slcrzntiihs are poséible — namely  large, ,
| when o eloage skrength ol F‘F““"M' 9k Te nsg?qnccl -the
defoutt  value - medium.

NET TTYFES .
e Ss Paseﬁ'bH -the B?mFlssk *l\'Pﬂ ok net declarabion .

| wand and war -l«ﬂws 5[, Nets .

DEGSIGM OF BASIC CIRCULTS

|
i Emrﬂple -ALU
| the MU Concidered Carfes ouk —four ~fundbions
AW of  dwb 4-bik numbers
anl:me.-ﬁnrl all -the bils of a 4 -bik eclor
Bﬂl—-bLl-bTL- AND @Pemf:m aL Hwo nibbles.
B}—bj—kﬁ'c XDR. mer&hnn p! 1wo Nibbles .
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module nddarl ( Sum), CnmJ. a, b, Cin )3
(:ﬁFLLl: (3:0] a,b; ';n‘-;ul Cin [hl‘rlll‘ (=40 5um |
L‘uipu’l- Cn"'i" u_ﬂ-m (2:0] cc; Jda
ap (Sumlo], cclel, alol, btol, Cin); o
o, LSum (1], ccli], all, bOT, cc (61);-la
a, | Sum 21, ecla], ol2], (21, ce(); a
a3 (Sum 31 Catvy, al3), b(3], cel2]);
end nodule
module andt]q (c,a,b);
?npUl‘ (3:0]a,b)
Oulput = 107 c;
and ( elo], alol,bl01)]
and (cra, a0, b0d);
and (cl=z3,a2], bl23);
and (c(3),ar3]), b3D);
andrmpdule
rnodule vorq (c)a;b); ‘:npuk (3i07q, b}
Dr_ﬂ? uk (3;0] ¢, wire (310)ce
vor xo(Ccle] alol, ble]), Xor
¢i(c0i], alvl, b3); yor
¥s( (2], alz], bl=)); xof
X3 ( (), al»]: Pl2)))
end mpdule
aodule  Compl(cro);
nput 02 oo}
Dultpul-C3iv]cj
nol-{ cCb,0%01);
not (cil, atn);
nok (2], al?]);

Pl'ld TﬂDdulf, ™k (EEE}LQE{”}
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9 -do-4 Decoder
module deca_ 4 (a, b, en)}

Oulput [3i0l @) TputCriolb) Snpukenj wire [1i0]bbj;

noktbb 17, bUI); (bblel, blel); and (alo], en, bbG1 | bhlo1), (@], en bH1]
blol)) Cal2], en, bOT, bbloly; (a[z], enbli], blo1);

endmodule

4 -to-1 mut module

module mux4q _yalu (¥,7) €5 Tnpuk
(210175 Sopd ¢ oulbpuk t2t03ys hulils
qi{y 1,103], )} budif:

92 (yC21, 7021, ¢); bulth

93 (401, 07, e) bulth

9q (0], 101, 9);
endmodule

module ulu..aﬂrq[u.b}m Cﬂ”‘{ 1 Gy, cen, 8)) ?nPuL (2ic]q,b);
‘?nF uk (14075} ?npul- cen, Cin}

put
EJul'Pul- Csio]jc; Ouk CﬂTTli ¢ wire (310]
datan, datat, dataz, dakas, e u%we C[In'ji}
dec2_4 ms (e, 5een) 1, add aq
mi tdakag) Canyr, o) b, Gin)j Compt

M2 Cdabary o)) Xorq w3 (dofaz, b)) andqa
m4 (ddlas, a,b) ] bufids

95 (Camy, Covryy, Cen)y mura _yalu
mt (¢, dakao, €01); muxa _1alu
m3 (¢, dakaly e017)) mur 4 _1 olu
g (¢y datnz, eT1); muxa_ialy

mq (c, chltLa, e(2]);
end module .
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