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'f‘lFf and  -he  hia - assHnment '{‘P‘:‘ - Can be nﬂ.!l'ﬂ{rﬂ{'jffu cu};'r’h

nonblocking  austpnmenle also. " The. J'rt;l)fFfJ,C of -thetr pperation 1s
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!(Jmnrhrn ';n a mﬂdu’c. The ,"-:'ﬁ{.'f_il'{l,f,'{g {_"mr_,endt‘agc,
are ﬂjiﬂr?zwbd' wndh ~the Case Conclrael -

Aormal of dhe cage Conshraed 15

or rnuH?:pfs.

Cate ( Cﬂ-’)ﬁrm?onj
Reft 1 Sf-n‘frmml ¥

pefo 1 Sdalement2

ﬁff.% i slalements;

defautt  Sldlernentd |
endcase
:'?f -the  evaluated vale malches re/[r, ,;!a’ffmcnf'f

L) g ra
and be  Gpulater otiels —he block; Else gtprmrfn I:
I fxacufal and tp

writh rffz and pm case uf a magd}r o/ cilement 2

T4 nene ﬂ( The 1{[.', m(:.'., eben.  malches —the Value m! “he
elFIEESIDn ' ~the Cfe'frfﬂtil‘. S[ﬁlfﬂ]g‘ﬂ{'. 'rg gz}feu[fgd1. ) .sé'affemen{' or a
menks T ereaded & and only i “here {5 an enacl
leh between  -the  ¢valuabed rwf:ucssfﬂfj and -fhe

Tj c'x(rm,fa#

Gﬂrnpﬂﬂ‘c!
on -

!)‘H_— b bn - ma

fpi’f”}'cd' rrfr, Iﬁ{.a, edcim
"fi?r anv

515’cmfr}5 dcﬂ’ned for f’xc[u#ﬁn :

—the bn?fr) - end Cuns{rurf-
There Can he cmfy one dedault stalement o defautl
y cwohere S Ahe Case etatemnent.

block . b G@n  apped an{ it
One  Can have muiﬁfﬂzﬂ .erﬂgna! (hmé)rna'fmqr Vel ties

)
-Sf‘-'f‘;m”d "Fﬂr 4he Same _Siafé"mfﬂl -fnr E_)‘[t"fﬂltl'ﬂl") {ormmak

SFde'?'a all of  hem.

f'lr *”)4’ mﬂifht'jf pne tan hGV{. Fa EJ(.E'EK ﬂﬂp
The f_‘ufﬂrk Shﬂu’hf a/af:u:ﬂr mr”‘nn,
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module  decz _ 4 beb(o,7)! @)
Oulrul (3i0]0,
?nrul [rio]7;
1{’1 [z:0]p;
ufmm(s @ s buui‘?o

Case (V)
a'boo!o = 4'hoj
2'boi: o = 4"}
2' b0 0 = 4'ha}
2'bil 10 = 4'ha]
clefault; f:-e_?qo
$ df’splcui (Merror”); 0 = 4'hoy
erd

endcase
endmodule

module deca _abehi [o,‘:f);
Ou.llau.l: [3i0] 0]
fﬂ}"ul' Crio]7 -
req (3.!0]0;
always @ 4
hecfto Case ()

o'boos 0l0]= I'bi :
2'bor: of] = 1'brj
o' bio: ol2]=1'bl}
o' b1t 0B8] = J'bz;
»'box, o'bix, 2'bxo, 2'bx1t0 = 4'boooo | default:
hetfln
$ d?s.rlmi[" exor") ; 0 = 4 hej
end
end tase
endmodale

module alubeh ()8, n,b,-r);
Dulrlmt[a'.o] c; C]u.l[')ul: S
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\Cfl] rr:i:UJf' :l nlll"th\]‘;‘;

: ij(]atn C ase (h

@(a ov b or )

'booic = aldb;

o'boty ¢ = a-h;

2'brot ¢ = a&bj
o' bit! ¢ = alb)
Fndcase end
endrmodule .
Casex and Casez al bmnfh?ﬂ‘]
The Case gi—n{rmm{‘ E:H”“éﬂ‘n fr?’bu‘l’j -fo ~1he

kit f’; Jhe (ai€ {?Pﬁ’-‘l‘;mﬂ con
a

e here ‘.Uf;? 151 I has fwo UﬂrTﬂn[S cohere  S0ME
| bmnfhﬁ?ﬂ? edeofye, W8S megsfu can be seleclivel Areaked
i ol he "hits of the Case ‘Cﬂ{?”’ n N

as don't  Cares - —hal 0, Tonored. (ase allows 7

ng" f'fmmf[f--" alsp  Can he e

d’ ,!'n /:[nrc

I“fle'ﬂft'-d a1 c:f[m"f Care )
;0;' 7. (dex Aveds X or Zz a8 QA Aon't Care .

medule. Fr‘f_ encla,b);
| thlPuE [1i0]0,
'i’npuf EHILY req (1100 ;
afu.:'a:ufs @ (b) Casez ()

4'brzzti O = 2'hoo;
‘ 4'hzrtor @ = 2'bot;
'l 4'bzioo: @ = 2'bw;
4'biosota =2'bil] end case
erdmedule .
L SIMUOLATION

Vertlog  has o be an ?r:-’]crcn”Y Pamlhl m(msf:]?
‘ {a"?”“?f' The Hacl +hat all e elements of a q":?ﬂﬂ/
Cireurt  —funchion and  Snleracl (.::n-n'ﬂumu{';, 1o slquclure -}hm‘uyﬁ

The Jp/(muﬁ}g} .
T e ——
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¢
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el |d f‘ }n
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"VEIJ»"‘. art SF']U?H-"FH!J'V t‘"ﬂH:H g“F-,

- The  Simualalor rnafq-fn?n.l, A an everd quelle -
Called  ~the " 5[-;::!7-/:'}.:! Event d?“f”f' Z wilh  on .-:‘ltlrfit h{;?mmf
al il ﬁ‘P' “The 'ft‘[: osl averd (o -the aclive .ffvrr}fn'f c-/ 1he
queue  Tg  Aaken up Loy eneadion acat

-7 —!_hf.‘ ﬂr./ﬁ!e FU’{'!]E Can Lf.- rrf an U{'ﬂ‘f‘l'}f- 'f!ﬂr:f. or
‘:'*"-"{”ﬂf’%” 'fffpe . The mm{m"ﬂ'-n evenl  Can e or ovaludion r."/
Yo r?abfes.J values an neh,n e r&m@:m / st ’;?,_J,gh‘f},i ~the Tum‘-‘:

c‘.lﬂd Wdﬂﬂﬂ?f’n? ?{ (},‘In_ﬁﬁ?ﬂlm ~the Uf;ﬁ‘g"r -F.IJ'Fn‘!'.

- .Ami .:L‘pdaf;}l? can call for A jubif?utnf' evalilive

ard vice Uerta,
- onl after gH ke achve evenls {n « Aime -5;",." are
vcaled, Ave Shmaldlon aduocss e e est Lier slep.

&'”"Pf’ ’EE") c»f ~the Lequen(! J ij*mm"-m abeve ol ooy lime
slep »5?'?#;}4 the  parallel nalure  of fhe 4pL. A number of
athve evenls can be Prfgenf: Sor  eneedion ol ant Srrul :grr,
itne -Siff’ﬂ oll may Ufe -for " aMtenlion . Amongsl these, an
event _5/Jff?ffi'ﬂ'l at #o Atime T Scheduled fpy erenhitn gt -Ahe

erd
%f anp Sl ~else  consTRUCTS
The # (ensbruel  ehecks a ‘sr;eu%ﬁr Condrlon ard

Aecides a;rm}%ﬁ based en  lhe recult . The elruclure of a
jfo]menf Er/ n modufﬁ with an ':! stdlement . Mer ertecthion
m.gﬁznmm{ 1, -he (mrfﬂ*:%ﬂ Sjofr?ﬁ:*d Ts checked - F Gl Fo cal j,‘} o
ausanment 2, exewded; T act, i s Sﬁff}:fed'. TIn efther (e
+he ' erccbivn  Conliniows ~lhroug b m.s'??ﬂmméa, assigrment 4 eke,
Execution of ﬂu?}ﬂ-"ﬂfﬂfl alone % c{gr;encfenf en -lhe Cbndﬂfi;n,
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-”]f lt‘sa f‘/ S['fj”{‘ﬂ."{' remony,
(N . y
asg.'f'?nmm{ I} l! (' (onc n‘:m)
njﬁ?nmenf 23 (?.isr? nm-'nfﬁ '

a&sT?nmrni 94

tlse pf -the t,'-{* ,;Jg( Construcl

m;‘;’?nmenf ¥
5f ¢ Condihion) }x?’in /
Alernalive 1
airanmentz ;
m.s'r'r]r)rnml'a,' end ele
bctf?n I atternalive. 2.
(s gnment 4
nss‘}’jnﬂmt 5, ond
as:.'r?n menl 6

a1 . o v|{ ¢ & [y
-hf{ff' the r—:nrmﬁ?ﬂn ﬁf auf nmmfi', ;/ ~the fprﬁ:!lﬂn LS anrf‘ﬂ'a
oy Sci‘ﬁsfrded_; m’fr’.ma'f:ﬁel % Jg!fﬂLUTn!? and gg?nmmil anc/
ﬂ&s?ann-’niﬁ are f‘Ht‘f_u.{‘('O‘- —055'? nment k and nm?nmui'g are
tkSpped  and exewrhon /",mra(fs with edsignment é

.S ’PP( vy ‘1 o ECJ ] {2 rd
fp“.f Ahe (ﬂn(’:ﬁmo 3 rm! ja‘tlrsfra_ ,M!?;Wn a
nMent 4- Grmf m.ﬂ?nmmﬁﬁ' are

2] Pl o
iianments  are  sKipped and ausi
a ? n m i {ﬂ?‘fb Cl.‘g_f??f}mfn{é '

eneculed.  Then ey ccthon Continuow
module demun ()b, 8); Ouipuf [3:0]a) EJ'}'J[)uf'b;
‘r’npul[r:nlaj re7[3;aj':15 :;l:uays@.(b org)

'b.c.?fln il (2==2'boo) bg?m al2'bo] = b}

al3i1] = 3 b2z
end else
” (5==2"hot) be??f}
a[2'd1] = b;

= ] o : - B  —— e e e — O —— i —
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i — — — il

P

o 0 o
end else r, (5== ?'-J””U] h"?'” o
al2'd>] - ,),

[al2], a1, alol} = '-&'h?.?.?.;
end else bnrﬁn u[n'da] =
al2i0]= 3‘?)221',
end
ord
erd modu le

” Cnunlt"l tlgu‘ﬁTI ‘If else ‘i‘l, rnuc,ulc

Counks| (o, aK)y, oul-rut- [1:0]a; ﬂ':nrul
Ik "ﬂh:o]q, Ny '?rﬁﬁcd hechn
n=¢'hoa; a - ’E;‘ boovoooo |
446 n=ghoa )
end nlm_m,s @ Lpos.aclrlr, clk) I’aF“IIO
¢ witte (" fme = i 0d " & dime))
il (a==n) a=g'hoe, elae
_ a=-a+ bt}
end  endmodule
agﬁ'?n - dm,ssﬂ']n CONSIRUCT

0
The aJ;ﬁ;n — cleassrgn
ity o behavioural  block .

f..'msf:ruch allow Corlinupus

ﬂjsfajjnmmfﬁ
ﬂfi‘.ﬂﬂfiﬁr@ Cpugedﬁa cik) a = b;
1] way 0/ excalion , al +the Pm?/}’ua edcre at’ﬂuk 1he
'\u"! ¢ { b TG ajsfyned -fv Vm?nﬂ;fe, Q, f‘lﬂd a remaoatny fr;ﬂzan
alu
al  -thot value unfil —ff-;.fj next Fm?a’rue Cdﬁe or clk . C}lﬂn?t’s en b
ff‘* +he tfnlr'ruﬂf are lgnﬂred.
Consider he  block a'wmfs@tfosed?e. k)
mﬂ]n c=d;

~ttere. al 1he Fo.s:‘ﬁue ¢ cae p/ ck, € 15 HJS?cIn{’(J +he Value
or d Sn a (oofmuous Manner; .Subm:?t!fni chnn?ei thd are :
Cﬁ“’f”j vellecled as Ci‘mn?.c tn varfable ¢; The ass?«;nwnf heve 1
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aﬁ{fn ‘fl" A ('T"F:frf -f'fl!‘[-hfrl"fl} ({:nrlrtlr'gm -fl! C 'f.'nrn({‘ ﬁv)
established al +the /um:'fﬁht prf:}.u‘ p/ ¢k
rrs's'r:Jnr - d;

g 0
Condider an  enharnced  Verstop of “the above block as

-Mu'm/s Br?ﬂr)
@ (Pc_scd?e
cIK ) ms-"t’?nc =d;
@ Cne c:dryc
CIK) m,;s.r‘%;n ¢t
f’.rﬁ.
Jhe above  block J?n?fi?s Jeo  achivihies ;

¢
ek, ¢ 15 ﬂssiﬂynpaf -the Value c/d' tn a

— Al Ahe Pns?:’rqrﬁ eqf?c Fa
- Conlinuous  vnanner,

= M the -fnffau"?n; m’?n'mfﬂ edge o/ CIK, -the (‘aﬁ[ﬁnutxﬁ aufnmvn{
do ¢ 55 removed ' Subgequent ' changes o d are not pffﬂfd ‘on o
I j L Ts ay -ihuu‘r,:b c ?5 dfcffr?cnfy d:'écﬂnnfrfcc! ffmm d.

In sherk ) QH.T?D allews A variable or a nael ch,—;;n?-e.
N —the Sensitivi st Ao mandale a Subsequent CoAlmuouws
asstgnment  coithin . de ass‘ﬂ]n Aerminales —the a;;??nmfﬂ{ dene ’fhmzyh
-~the GH‘F?D - L‘?ajcd’ Sza_!cm,gnf ‘
medule derux itas, ar,a2, b, 6); oudpuk
a0y 102,03 5 Snput b; ‘Tn(:uirr:n}.s; reg ap Q119 Q35
alwai}s@ ) 1f (6==2"boo) CUS?T}
{ao)ai,a2 Az} = [b, 3[07.7”
eloe ) [s::::.‘bmja*?-s?f)f‘l
| i g
{ﬂn;ﬂh Gilni] :ILI JDZ, b; 2 b?-} )
elee 'if (5==2'bib) as..e‘f?n
{QGlﬂ];ullaa} = {jibz |b|l bz"l];
else :P (s==2'bu)
2! ! '
"15517” {ﬂupﬂuﬂujﬂ.a}:{aﬂ?ljba; f
endmodule . £
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| D—ﬂ:fr’ 'HC'.P ‘Hl-’ﬂ”';f? mr':'jn < r'-"'-"”“r?” Conelrucle module @
Cf”ﬂj!,l]ﬂ (9, 9b, Ar, ck, "h;[“')m C"Ha‘.ff“{ 7, 9b, rnpuf-‘da Clk,

Pr; H‘y 7 nﬁuyn
qb =7 )
elear and :ftprJ mir?ﬂ 7: t'hi;
~the & Jchlt nows  behaviour
el a!uﬂny;@ C'PGH ﬂr?*—’i clk) 9 = d|
( clocked ) Value alsiynfd H‘i?

rudtpp ff’f or {”) b.»'Jm f(tl’rJ asnl?n? = ! hu,

.::n:fmddu!c.
erm{ CoNSTRUCT

The ft’p“ﬂ Conslruct  §s wwed {p repe
g cqﬂcd ntfrnbzr o/ fimes.  The 7unnfrfy

b abed 1o a number . s $000 o the
rr;;:; ;r ;{];‘fe::::n% % entoundred, « % cvalule d'é. ~the Jip::?:{
blecle e  enecubed " a” 4imes - ﬂ/ ot opaluates o © )

-the blocK % not exewled.
.Sﬂ-rur'fum ﬂl- fal rE[)ﬂﬂt Lloek .

ri

rf[?t‘ﬂl' ) bcr]m

a.-'.ﬁ-'l nment |}

t_ﬂd 1l '; A"d
aL Cﬂr} be a

BIDLK a -
Q1Pr¢"55='ﬂr} evalu

nss'f?nrm'nﬁ 2!
- LN
end

P

A module 4o Sluslrdle -the wie of -ihe re/:lraf Construet
module -tial_gb; reg [#0]m(15: i:l}J mt'c'?err_, req
etk ) always bffrr} h?/J-:’flf (8) bt‘?!f’]

@ (neﬂrrf ¢ k)
M= 1¥8, T=i1;
e’ﬂd reFrn! (6)

L)

@ (ne f“"]f ciK) r::—a,
'jrhsf'?{‘h’:f “t=pd, o vd, mi] = fﬂd,

WWW . J nthaStU pd ateS . CO m Scanned with CamScanner 1 9

he ran



$ Ume, 5, m[07) ) end

end
Toltlal buvm cik = 1'boii= 0}
= 0 $ EI'f-F,
aFma75 A1z clK = -CIK;
endmodule
Hor loop

p .
e -for !m*i: ' Ueufc:? fs 7:1?1'.:’, SSmilar o the Aar f‘ga;s wnC

-1 he —fn:maf @f +he ,fm’ oop 4

for (m;f?nmmir; ex[)mrs?m; ms%nmmLﬁ) jfcﬂ'emgn{-j
Y
Tt hew ~four (o‘m!'.s;, -the Se?ucnca ol exewdivn Y ai Soltows ;
t Qxaul'a a.s&trd?nmfn{f
91 Pualuaie egf)tféﬁ?ﬂﬂ
3. Tf the i"xFrEES?Dn eveluales o -the fruc stale E:);('nrry

out gldlement . 13':3 o sleps-
“+ J“JI E*ﬁFI’fJSFUO evaliates —o the false slale(o), exit ~the

frmp :

6. Facenke ms.?vnm:-nlz- (fv 4o ;Le:/oz.

rf7ES 0j ¢, reg coj fqu?-b] §, tn!-ﬂ?ﬂ" )
alwas e fpa;ed?e en) bi?rn clo] = Cin
v (V=0; <=3 T =740 bc’?rn
e (], 5{:35 - {al’1 +b0r1 4 (1)}
end co- <[81;
erd

#nd module .
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“1E disable CONSIROCT 2

)
b”‘.*t'lc Car be STMGI';'_}‘-HS whn‘c cne has '11:‘ LEr-?':f". |

out of & block or f:rofl- the dicahle cldlement derminakes 4

" named  block or Aask . Conlrol Vs {raptfered o 1he stalerrert
I e o i
lr'mm-:‘r‘h'ét'fpfv 'fnffmm?n? ~the f}fﬂfk_ - &*nr‘fn’mnaf rfermmafm Ej a "c-{;
| (’Fn{'emtl:!' .Scru?g?n ebe... are “ffpnmmf (onlexls 7o -funfkﬂﬂc:”y -
S?}Tlrt}dr +p e, Of"r‘.'f‘ﬂ ~the d:::jnb(:ﬂn 15 Cnrrﬁ*;:f ouk '{‘;f:r? mT;E=rni
_ "Ih(" biﬂlk ?{Sfff- 7!].1 f{:gnbfe: {ﬂﬂf-{'ruré ?5 Aftfﬂt—[rcﬂﬂ”y SHﬂJQT Lo |

: -the break ?n C OR a'.ff m::-duf! “Io Cfgmgn_;{ya"fe —the UAE g:,!

+the disable Construct.

! mod ule Ur_.jnffe (b, &, en); Er’npuﬁfa:ﬂja; ‘f'nf;ui en‘;gul],ué b; rf? i
‘ b Tnteqer 1;

! afuja?;@ Cfnscrd?c_ en)

| hr?b:n ' a,ﬁﬂga'f.-_ b=1'"bo;

| Aor (P=0; F<=3; V=141) 3} (ali1 =t'b1)
| herﬁn h=1'bl § disable UR_VEfe.

! 2nd

.e'nr{
f_'m'jlI rnodu fe_

The disable slalement has 4o have a Hock Sdenbifier (-ﬁ??pd‘ /o
U n -his ffs/vde W Affers from " break U .

(Once enmun@red, 2! {Erm:’na&,g Eﬂﬁcullﬂﬂﬂ a){- +the
block | -the fgﬁutﬂﬁ}? 5{"::?;!'11'):'{1!:‘- Lu?#)fn 1he. b!ﬂfk, are noé

enecited .

“?ypﬁ:a!h, it Can be wed 4o handle e:f};r%m 4
I'rs{,ufmfy .:'ujf’ynr*d aclinfles  Hor exam/;/g, fﬂ#f’”ﬂf?h hold , resek,

ete,
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‘ WHLE Loop

1‘ “The foreal  -lor “Ihe while frmp Vs q}mu‘ﬂ e

“_'rhwl!"

0
( expression) Gldlemenl
| - o 7 luated "?/" v Arue, -he
i i'hc bmfmn f'-.cfmﬁfsluﬂ 15 CUaluatea , o ] [
elilement tor block ¢ lalements ) f5  execuled  and A
fu‘afuafcd and chcr.‘\‘cd :Pf the f"“/?rpss?tm sEUnr_'ua}r; -fﬂ'/ﬂhﬂ;*rhp_

oo ?'» Aetminabed  and  he -—fm’fnmrrjn‘? Stalement 1s 4aken
4

ot evewdhon - Il dhe  enpression evalvales 4o -hue, excartion
0 o
ﬂﬁ stalement e rf/)raf'e({- This ~the fanp 15 -fermmalec{ and

btolbet  hioken mnfy ol the er/:rm?m ovaluales o false.

resSsion

To aenamfr& a Fufse of definile efidlh .

module while [b,n, en, clk); %’nrnf [#:i0]n; fﬂpu{:
(K, en; oulpuk b, ra?['%':ajn; rerJ b;
alum:j; @ (:/?Ujed'?e_ en) bp;ﬁn a=n;
while o) be?fn h=1'b1; @ (posedge CIK)

a=a-bl;
(’ﬂd b: flbﬂ
end Snilal
erd maodule .

- Forever Loop

PCFM.JEH Exe.:ugrﬂn DF o bt’ﬂck j’n"n an pnd.’g;s manner
%o best done with -the '){OI%’EF fﬂﬂlD-
h'}affuh’. {0 gmem’h: fa | cloek uml}e./orm ustfng e
Horever Construck
module  cLK; req clk, enj always @ C/mg.ori'?e en)

—ﬁwmutr + 2
cii = vtk

| LUNE
Lfﬂp: Ir.:r1.|' IJ*‘?TH CLK = fbﬂ; £N= ,rrba }' -1 clk =1 b J

Aa en= (bt j 4130 ¢ Slop;
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| end §aflial $ monthor (" K= Zb,t= Jod, cn= 7

q‘nd!‘nﬂdltk

. PARALLEL Y0mP BLOCKS

|

CiK, _5t-“1mcf cn)j',

H
!

‘ where all the ﬂéjf‘nmf'ﬂlﬁ are  Cavtied oul G}r}uurf?dh{- ne
‘ a rfﬂfk-jﬂf‘n block within o be?é:n-md block or \ite vessa.
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