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pdze stodIsd3’ ydzj 1§ tsH Odzda”
c{o¢(VHDL)

architecture JK _tr_arc of JK tris

begin
process(clk, reset, set) is
variable gl :std_logic;
variable p :std_logic_vector(0 to 1);
begin
p :=set & reset;
casepis
when "00"=>qd. :='X;
when "10"=>ql :='0";
when "01"=>ql :='1";
when "11"=>ql = Q;
when others => ql :='X";
end case;
Q<=q1l; Not_Q<=not q1,
end process;

end JK_tr_arch;

[ SHiffd ¢ 820 dz

VL ] Od dzdR ydWesedi MEj BOR yd O dzsred
OdOd' Lk ydWteseods Mojd adStstedmlssolzy Isi mw
flsOdzn Otels | EEE_1164 odL dzOydoe 9  d&sc
pdCttedmissoks s MW fiod Bfdm ydiesedr (i
Of OwObbkted (LBCt) O VEDLYESE ylfsds o s 54
fosBdmasodn wod .
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Uy PO z j desdzO W tstoc d3lz drs €’ s ¢ WinkvilaClsg® QUzd - B i3y
LsBtOLdIsd o Wtstedy
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v itstej BO ZzZ jdesdzO eodwedzw' Ist MW HEXYJ] SCtted
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vtslstsy dzBls " 23)(( "dJetsSi s odSstedMmlstseo ¥ Is! fy
dzse' ydzd-~ odteOL " &9. 1 dzed~ odl’ S OB IS ¥ tstcd3k
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lted S 2@ ftosfisdIlsd dztse ' ydez WhkdzCy' ¥ :

F 4%, %) = % B A x5 G A 3 +35 G, B .
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Il dSstedmistse 28 Y2 sl & xazhiEd! 6 :
08 A x; DA x, +x; DO = X3 A X, + X5 &, .
1 bkt RepsmisZOR(SH d di3ts:
X_3AX1+X3=X3+6AX1=X3+E.
] tjLEzd sOL' L &ZOStHJ®BE:

Xg+3 B = x5 G, &
ltedojHjde odhj bkoksydshs' odCtstdhkss
¢ d&zOH dz dzsc' ydg WkdSy'®w &0 B'dh fshls

o - /\memee,Y 2w

J— -

zdesCj flg@ddY L ZOSsHdl! KOSy ' dh d2
tesL ¢ dzOH Odzdz? " HO. l sdets BOLE' Is! Mw dzO o
x@/=0, JsHy=xAy.
' 2 mds,
XAy =xG+xG+xG+xG=x(y+y)+y(x+x) =x+y.
Aj HO' sy dds' fMis! L ¢ ZOH Odedz? 7z j dzts &zO
F (%02 %, 2, %) =% By +x &y,
Hifo=F(X.,2,02 ,%); fi=1(X.1,2 .12 ,%,),
LBteOLdIsd & oadedzvwH' :
f(X,. 1,2 ,%,2 ,%)=x Cfy+x & =x &, A x &, =
QA x)f, Ax O, = f,A f, & Ax O = f A (f A ) x .
[lsted BOded 2 o d 6 Quts L GEa0d HEZdAel dgits’ HE® ' &y
BLwiCE WhkrkSh) 'didzds L SBtOL dlsdncls sndsdzdpvj v o ts

. -1 . N-1 ..
(%02 .%.2,%)=aAab xAab, x x A2
i=0 i=0
H,b,b, 1#€CBJW" y' " dzsd tewHEk " HO.
vsO0¢, dOftedS dzOH, WEkdSy' v Hotn L &3 daded n

(%, %) =a, Aby X Ab x Ab, X %,

28



CChts WhkdSy' v sfdmkz k! v §sd dskOdd
& dz2 2 depzy kOSdR WhkdRly' Ttk sise’ ydzd s Ht
Histe' odzs © dgzdzs. v SOCEBE odfOHSE HAY Wik
f (%, %) =89 Ay X Al X,
O Hdzw WhkdSy'~ tn §' d ¢ flss L d5' deded 7
f (%, %) =8 Ay X Ay X Ab, X Ay X, g
l1tcd C 20 sBtcOL dilsd WhkdeC y'
f (%) = %% +% %
E o dcdHdz 2dasets f sz dats BO.
it sSLo OWlLddileelz s yd f jtoj lseo st dzadgv, L dzOR tSHC
F0.%) =% ;
flx)=x;
F %) =X ADGAX]Co = A X .
U ydWteseods ftedmseswr, Ww¢' ©jOd Lk !
HJB' dz "tsets tetsLH' dzw ¥ Iss Mw L O T WiOdzGey'¢ sa2®
CdeW St dsOyt 2,dz' § J idetyi'andal f s9 " Hdzs, d30E Is! Mot

-

Kj HO' sy dzd 9 * Mmls LO odcedzwWHBSH dztse ' ydzd:
9L O dBsH "'’ By Mmdc dzO0dzO dzq , oL O BsL Odzj 3 dz'
Wkdt y' 2:

f(ag, %, %) =89 % +8 X, ;
f(ay,80, X5, Xp, X1, Xg) = Xo Bg 8y X B 8y + Xy B 8y + X3 89 By -
ltodojHjd  Wlhdasy'  toefdh foshsds &
Bj% YD G ds OC 5y dzsc’ yded B3 L B dzded g, W S
fted L dzOy 4 dedzv .
b B2 ¥J YOf, GMsOddy WkdSy' ¥ &syj B
(%31 %, %, %) =By X+, X, 05 %, +b, X,
pebTCtsdg W' y' " odalsd, iz delzip BRzOdz' dets L O
b WOl e ydds MdcdOd o dsykls! o
odfOHCE BfdMOdRZO dbc' Ydd WYkdSy' ¥ tj Od Lt

w

I
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Lis®ibtedyudz® ' dElsjteftejlsOoy’ v dsc' yd
[HdZ '% L VWsteds cjtdjlstedydts’ 2 dzs'ytef
o dCBtedMisOdzdzy ¢ Otels sropadae,s | thicj HMls Oo dzj dzd R
SOtk0 $QdeE B OClsdzO W stedsO ftj HilsOo

kse' ydes® WhkdSy'' ‘L LOMmlsshmkzo Odede” 5 H v
L d3" deded » ydS dz' ydesgts S sHiEz | ted v.

X1X001

0 1

o 0 1

2 3

1710

t dB2s OtlsO® H&W Hotm ddsc' yddrs L &

sOtelsO® HdzvW HoeBn dzse ' yYdad 22 L gMtzdedze o 2@ & §
sOtedzs sV e o btsBkz, 't {6 ¢ ieduEzRisEd
Cdz' sddes€, wCddizd odMmlskzf Ot Is! Otcc U3k disdfdz@k
RO Moty G BESMHL dAOISEZO dtsyj BEkzld ftojHMIsSOs
Ho  2C ot OB s HiMwisC tso s ygwtetss | 1 dzC
o' Hftso "  Hdzgdr Cdz' sddzOr dzzdzv d&3d I[sO tsH d dzd

y:LZJlZLISBtGG))lJ@%GBHEfGE(BHWdf)d ‘ Ho sd30 dzlz dzw dzq

COwlsd s OEMs (ted .
) tod odSttedmlsOdzdz §Owls sOtedats Hdzw Wiz dgC
L3 dededn €'z €' Mt S sddz £ COwl' LitsslsC
N=2".
) 6d C &ZOuA 2SI ¥, s f tsdig fat P dz®@ Oalzsigs midz
y:toj2,3,4,5,10,1112,13,

LsBteOLdIsd E oadedzwH' COtlsd s Otcdzts.

t sLoO0wW[iffgrdadel!. C d ydmdzse® o j dzdydded o3' dals
L ZORSHW IS W o &j3yOR 15, Ists ftedojHjd® d
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ftcj HiNls OfedABE,, ¥.C sOkkO sOLds HE' yskde!
ftcdo jHjdd2B dzO tdfm.

X%y
X
XSXEIXGDD ol 1 10 Xg DDO lm 3]1 Em
0 1 3 2
go| O | O 111 of O O | O] 0
1 5 |7 B 1 5 7 8
ol 1 |1 0|0 1| O] 1 111
11 IE:l ﬂi 15{} HE#
B |9 11 |10
1| O Q 111

tdfp. 2.3. sOBLO tdfp. 2.4. sOBLO
Itse ' ydzd m L g d dtse' ydzdn L B d

Tn

1 COtlsd sOtedzts KOCEY dZjcSt fjtej2isd HE
CShts LOHOZO WhkdCy' w dgj ftseodz Milss odL dz
o' HitSo ' Hdzgd R S dz sddzOR L OfdMmEk: 5! Mv L &zOS
fsods Miss o' HEBBOLdId of)' o dkOMmlsdosmis' Wk
z2j] BHd ‘v Ybsttdkss ¢jtsdkjlstedydsts’ * dsjts
Higfils! hdesCts odSttdmlsse kb if 6t dzts iSRszda) di
By di $hd

tdm. | P4 Isted ydz' n-a dsa3'tct@Odpty alaslzvC 2B O A dzv ' L

31



10 whffiedo jHjd ¢jdjlssadad tcdesxess O G
to' L dzfZOyYng, dz'h 5 o " Hfs9 ' HOB Is! Mzse O3 Hoe ' 2¢C
' HSBtOY O SHdzZi SCBHtse | pddivwo ™. B IO O Isdz(
tod 5,00 j toh ddzts® L HtsL dzgOyj dzdz” o3

ANz dzC Y= X, +x x, iz0 ®REM HSBOY O Is! MW  Ho 5B
L'OH dzOdzd &3 f tew d3ts¥ dz' dz2' ‘¥ (tjBtosd3 SkBlz) .

sty dzO® o jteh ddzO CEkZBO, 9o WwWC' 2 Wizd ywod 03
Cre@REzB®R) . AkdSy v, WwWeO & Mmisdls: HjG"
ftosmigBtz! sodd SkB' yddd Stsdif dzj S Msd K

CChts HOO dzgzdz tso d K £ bretel LSy dstisdz jfvn ks * dz
L 3" dzdz’ 2, Ists Ho O Mk HE dndzd o daild jzt€dpds iy ldec
L sSBtcOY O Is! MW G Jjsdpldtdzd tedigisc 6 G C kg Otcts [ datsy C
CkB' 9 Mkotstes ¥ Is! SHJddKydzd?2 Sk ' ydzd?2 ¢ tsd3f

O ZOEEE ' Ydets, WCh BB @o O ts kY Azl tiy'tad &~ Cls ' fw
fs SHd 2 CttstHddOls He ' BE s adeBe) s o)t d jlds
OS] LBBtOYj daowvd 8 toaztiediszdz B ©. [ dztsy d dzO
fMlsotstes 6 51 G lkze 'Kuded?2 € s dzj S f

[BO' HdzOdzdz" C kB ' KpddinK, S Sl dz € Myedes’ Wiz
b(pé 7)) Mot sls: °° CkB' yded?2 Ssdif dj S f:

K(B) = UKo, Ky 2, K.
) ted C @O dzv  dzsE ' ydes® WhkdSy'

)
y:Lon,4,5,6,7

LOf dMmMOIsd Cke' ydzg SCtsdi3f dzj € Mmd.
i sLoOwWLDdzda 2 CEkB' ydzgd?2 Ctsdi3fdzj ¢ KO
B daBj e dztse ' ydes® W hkdS oy
Ko = (011, 100, 101, 110, 111).
] ste' o dz¥ v yd -SLEGBfdd, | OEzO OtsH d d3ts, M ts flzfg* H
wWe' o' Hte' Ldgvs st MW dzdh j MlsOteh d of Hests L ded s
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11. ¢dzOdzsc' ydzs, ' dzsfeBd o4 HE dAQ .G Ke s ks
flso Ss-@ ke &@fHbk 1
) sodzd?2 OdzOcdk' L §&SOLE', his tsHddedydzd?
Ky = (-11, 16, 1-0, 1%, 1-1).
o' 2C0d2 Cks' ydd?2 CWEs:dzjCh & Misdls:

Ky = (1- -).
LBOW" YydzO ' delsjtftejlsOy’ v weddt' s haz0 g
se' ydedn jdzj BjdElst o, wE' ' MlsOdzi Otsls dad o3 .

2] BHd ‘v Ystthss §tojHMlsOaydindsde” dzts ©¢:
w g o' HSBtO)Y O8 Is! Yyofmtse My " o299 " Hdztsh j dadgW
o R Hdzss WERHY' ' ¥ Ol . H' OC tc GO 1 Lz ts EOtelADA
Wietsdals' 8 B kd MddR fsfd He dasfylsj 2 L
fitej R ' HdzdR fsyjMm' @ ' YoMkt &Osl! HETE
T H fjtin  HAddR ftsyjfm'e & Mojdk .

X[pll

i

tdm. BdBdzOH yYyoOmtseodr H' Oehted dic JH@IAF'| UdB G " By
Yyghvtcsoses Csif OtcOIststc O

1 0 RbhftcdosH s Mw Htod s dzOH yYyOmseadas H'® C
tej Odz' L Iz s jtOy' & yYydWtessatsets SCodif OwOlsts:
ftcdotsHWIs! v dzdhj o-"'Hd sO oda' HdZ fMdar
L O lsitscf Istcd o Odzts s fJtejrmn Hddr ftetsyjm o
yomsedes H' OGtO.
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[ ibsHd & d2 &3 L Oy'  dzsc ' ydzd = d bsdzg®Hy ‘s:0 22
S 9 OdAD dZzOME

[ibts & dg' &3 LOYy"' L gjdgh jdedz? o Otelsts
WS y' Ay daisL Otk o S Stdilste HIOdd S Of OtcOlsc
[se' ydz WbkdSy' @~ OfOtOldts toj Ok Lbksls

stc’ ' dzlstso Odzedr d2O0 oS tsdzOdzadzy Isd= yd *odzh d
odCtcdmMlsOdzgdz L HjB' dZ2 hsBegtts sy kzls! tcj Odz' L

Oy 2. 1 y ' ftedudded MfteOojHEzJots f
OROd sdudd® Ystedd LOfdhmk d&sc' ydts' Wk ds
e yded R jdzj Bidelst e ', WwWC tjLbkd kO, I
6j Odz' L OYy' ~ . #C &zOH dz' fls iy O ‘dsicfny dzckn dz¥ & 'df Iy

L 3" dzdzd - , hts orRrBHWIS! Hs ' 7 M dzOHEZ o { to
ftesMisdrn dse' yddra 6 MVME®Y ' &t cdzQudzOdzdi dgdizs y i
LOf dMOdzO t' L dzgd d3d 0OdzOdz' Isdydzed dsd o dteOL Od3qd
Bsy dz202sdz sOC , w¢' & Mwis! & dz BOdz dzlz ¢
dzO H dzd o3q . 1 OHOYO L dzOr~ tSH Y J dzdz™ sO¢ d A (
3" dz" d&3' L Oy"' ‘¥ dzZsSEH yYdM G B GAECEOROY "WMs dzse "
Y LOM dzO dzts@g " yddsOo defzdim® ylz ° o d & dzw W tc j ezfyc '
OBfts dizts@ ' Yydesets HtsBERZISCE HBOCMIsjtedz" o, ' dz" s
C'dzr €' sy dzs@d' Yydedr L B dedzdm SO s jteOY' 2
1 OHOYO i g BLOB@PYO dzj SHdztsL dz0ydzO,
slstcd 3BOIsd to' 'Ldde 3 oL@ defls W zdeS vyt~ , w¢C° o
C'dzr €' fMlss LB dededrm ° B jtOyY' 2 dzOH dzd &i3d .
¢ dzOdz’ Isd yded 2 MY spdey d'Bdedalz dalzy’® ¢ ZOH
WEdzCy' 2 LHjB' dz hsets oadStstcdMmissoalze Is! Mw s
X X X0 X =% (% %) =% ;
04+ %) (% +%) =%

50 f ¢ dzd dzO dzdz” :
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XXX =X 1+ %) =X ;
X (X %) =X .
[ " de" &3 L Oy' w LO HBGf dRsctss COtlg IstsHOte
sdzseo Odzd 2 dz0 o d ¢ tsted fMils O dzdz' COtcls s Otcdats,

OB Ydz Mlss . | BBOY jdzdgy WhkdCy' o  dztsh ddz
Odze j B 6O ydzad B il &6 ylz@e dzv mgase o Mls Odztso d Is g
Las deded s ', WS twjLbd kO, odH' dzdlsd Is' L

[ dzv  f swWidgj dedg?v RBjIstsHlkz fjth L O eofmj Ml
COtls s Otcdats:

1Cdz' sdded COtlsd, CtotsteH d dzZOSfOBELISE OdFd H B
L &3° dedets ', dp@und & @F ls3dfm v

kM Hde Sz Isdded, L dzOyj dedz? WhkdS y' 2 o
ndBdz , Bykls' tBO‘ HAZO®@sEdAE i aH jdzjs 2 fudf 7 d
(Mm=0,1,2,3,6 ) :

ffted fitejRntSH' HE OdOdz Isigsdesy &z dgStsue dsd L
S Otodzets otsdzO sy j L O dMmkze Olsd M dzj L d3' dzdzd
Cdz' Is(d dg;

12 odfOHCE dzj fsodz Mis¥ odL dzOyy dzts’ W kd
Bklsd HsodLdzOYj deddsd, odoisuwyd L Edssd
sBO' HdzZOdzd = € dz' Isd dg;

IS H dzGs Cddd RBsy j ©BO' Hdgzo Odfm: & HJ S ' dz

l JStsted MlsOdzdz?y € Otels s Otedets HdzZvw B dz' &3 L C
ROC &Y Hdzs sz o S sted MisOdzdz ©§jtOy' ~  MC dzj
o' Hi' Ldgws s MW dzdh j ©Hdz ‘% L &g dedes® . v sl
dzj L &3 dzdz CttStHddOlsd, Iktsslkts oddshndd®ks
L 3" dzdz CtsstoH d dzOIs d w g sBO" Hdzlzs s+ Mmw )
slsted 3O dzadzy 3 dz' ZOdz! detsets L dgOyj dedzw W kzdzS y
5Cte' &8 §wOoddz, odS &zOH | dekD Osd M) , L BF O ‘dae
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sHdded Y OBt dgkz dz' f 59 d dzdz sBO' Hdzzo Olsd M
Cdzlskztc” o .
1 tod C dz@f '2dz' d3' L zo Olsd dztseg * ydzgz W EZdzC y' v,
COtelsd s OKNzs (tcd .
X1Xp
X5Xo oOO‘
oo| 1

10

or 11
1 3
O O 1
4 5 7 6 i
o1 0 f\’ o
12 13 15 14
11 O 1 O
| 9 11 10
ol 1} 0| 0 ij

tdfm. 2.7. sOkkO s Otdts

—_
=

—

\

{ 508 L OaB . Hdzks yd fMkfM' ndg Cdz Isdded L ° f
(btselsts Cdz sdded O, 2, 8, 10 kO Cd Isd da
CtststeH d dzOIs d :

TH dzv  yJj dzlstc Odz! dzd Ry, Exo%,; Is d dz:

THdzY CtwO22d R G dz ts.d dz

[ dzd'Oz0 dsc' ydz0 WbkdSy' W O odcdvWH:
Y=Y+, =X Xt % Xo -

O dzOdztse " Yyded?2 tjL bkzdz IsOls BEkHj] tSH] tey Odzed 2
] GsH | i3 dzmistelz* B yJ .

rdv o jtlsdCOd des’ ckfd S sdu=ESd Isd

[dzv cebf d @ astEd Cuizds@dlz ( S &' lsqded 4, 6

V=X Xf ' dz i3 L s OdzO WhkdeS y'w

V=% X+ % X
S jteOy' ‘% ‘dojte' kO kjtjdss Hj [ Stdd
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10 HBftsh@setsr COls sOtedes dzj 6 S8 odte’ h k2
C' dz L dRjlsdlgdzd = Hts N jMmisd o ¢ dzs ydats. lted B'
B dz Oz dedr Wteds LOfdmk WEdSy' 2 L dOydz
S OQtcdzs 9 IstcOYO* Is+ Mw .

[ "dg &3 LOYy' v 20 e o d ¢ tstc dsfriidsBO dagazO
WBsted3O L sBtcOy j dzdzgv  dzts 6 dudfied '~ st &z dffStays MRIs sH O
OdzOdztsc * * & L o i tstedmMisOdedzy d3 ¢ Otcls s Otedzts,
[MsBdzde ' Mis! sO¢tse s MtsmMselkz di d' &3 L Oy’
C i3y di(® Mz OoHd &Bsy dzO o dH ' Hed ldsdO Cdfcts 3 sz ¢
ydzj dz Sy, dzj stselsts o jteh ddzd SkBO (B dzlsj to
Ctc@2dz' 2 Bt o BHR dz § Hzisy 3By § 2L d o Q" (Is
fsCtedislsw a3 C(B,BBYRFEC gtk Is KW i3 dztsc ' yYtetsi ek dz2& Yy
Bz C s’ dzse' ydes® WlkdzCy' ‘o . frpdzlzls 5S2H & dy QG
fcsCtcdsss ol Hf s HO' Motsw HJL OB dgS Isd o dzO d
MO dsec' yded-= HBBEISS' 9 9"  Hftso Hdzs o9 dH' C

ltod C 2Oy dzv C kB ' ydesets S tsdi3f dzj Mz L § tod
dtse " ydets® WEkdCy'

t LOW L @lzdeY ydzd 2 SCod3tf dzj € dztse ' ydets’™ W Iz dzf

K(2 = (011; 100; 101; 110; 11311; 1%; 1-1; 10; 1-0; 1--).

1 2dz s9d2 CEkB' ydzd2 Cod3fdzj €M o ¢ dzt yoO a
fsCtedislsw WkdCy'

1 (8 =Ko = (011; 100; 101; 110; 111).

v o Jbg@doCdz®g yor Is! mMw ISOCBY o sHJ da
Ky, Istsiidk o' dz sOCtsy Mlsoaster ' fsCtodlslsw dtsc'

1 ,(B) =K, = (-11; 1%; 1-1; 10; 1-0).

l1jteiBdtecOEr yd GCtd3sB’ dzOy' ° Cke' 9o t' L dzdn
dztse " ydets® WEkdeC y'

1 5B =K, =(011; 1%; 10);
1 4B =Ks=(-11; 2-1; 1-0);
1 5() =K4=(011; &-);

1o =Ks=(-11; 1)
5. f .
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l " Hfits9 ' HdAZ oCOLOdddz ftsCtodlIlslsw dz dzise ' ydz
Yy = X O Gy + %o Gy Gy + %, Gy Gy + %, Gy Gy + %, By &y 5

y2=)(16(0+X26(1+X2('3<0+X2(§1+X20<0;

Ys = % Gy G + %, O + %, & ;

Ya =% O +% G +% G
Y5 = % Oq O+ ;
Yo =% O+ X%, .

# C dzOH dZ5 ntisd d3@sdE "dhdglzw - wids ¢ ° WidiasdzC f ‘to'd 2 dzv Is ts
Ot OC Isj tf e Hsols® I&fz@ ¢ tc PIBAls)VA * dzO f sCtedIlslsW H B
y'dz efn''n CEkB'o, wWC' I ZOHOEIs! HOdz f ¢t

Ky =aks.

v Mottt YJ te6 ;¢ kg 'Odz@zisSE H dgHatsls dabidy &z 9 'd 'L dzO-
we ' Lddyr ftoeodasets ydmdzO orn ' Hdzdr Isusd Isds
Histe' oadgt ' ydmdze L 3" dededr E o  Hftse ' Hdzg' 2 HC

Ks=nir.

s OC, Hddzw dzs@ " ydes' W EZzSB' O Hlgstds ' trdzs L' d3 Isd
CzE®Hddzd y' .

v 9 Hiftseo' ' HdzsMIs® HE MCOL Odzlsc 15, L OH O
LOotSHdIs! fw Hs f shEz ¢ I 4 s dzd & sRBC .6 G dzj ¢ dyg&
B3 dz' &3O dz! dzz y' dzlz.

1 sCtodsiBw CIs@B@fKERY ¢ M s RO B3 dz' Ozt dzlz
fsCtedlslswd3, s@®@0azOH ftso ' HdzO yY' sdikz f8Ctcdls
B dz2' B3Odzr dets¥ HdL 6B dg€Isdo.detss dested3ZOdz! detss W t

[T dg" d3" L Oy' v dad f HAld fgdstc " aydiad EOHZ) das izise

WedCy' 2 LEkfmlst' yosls: v 1OC', HBMSskOdL
B dzlsj ek ( BOSHMIsjtedd). 1 btySd Lsekz *d
jdzj Stesdzdz® Of OwOkcO®, WEO L tess d&v' Is!

o' Hf so Bz 82O ' 2 dese' ydzdm L d3 dzdzedm. | EMls
wedr © HJwedrms Cdi3B' dzOy' wn L 3 dedzedr BO°
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) sB 5n odtf OHC OR dzOw o dz' Mmlis dzj sH dztsL dzOy
LOBj LY jyj dedz? 3" dz' dzOdz! dets’ Wistedzd dztsc ' ydats’
it sLedzvdzj &3t ftod € d&zOH dztse ' ydzets28. Wk dz€ y' 7,
X1%0

Xo 00 01 11 10
0 1 3 2

o O] 1 | 1120

4 |5 v s
1 1] X | 1] X

tdm. 2.8. 1tdsdzOH dtsec' ydts' ¥k

1dodL dzOyj dz' mls 7 L dzOyJ dz' , hts ©' HfSB K
9 S BtedMSOdZO Hdzv 3 dz' o3 L Oy’ 'L dz@ Jrall IsHOBEES 9
By dzde " Mis! tBO' HAdZOd ctelkzfd SCdz' sddz 1, 3,
WikdCy' s

Y =Xy tX5.

#dz' H L OL d&zOydIsd, h s H dzw B' dz: h f ¢
odSCtcdmMlssoakzo OlsdMm! HJGC dzr €O to' L dzafifs y igdots i
slsted dszeo OlIsd 3" dz2' BZOdz' dz' WkdzSy' o' L des™ M

1dHBoadLdOYJd WEkdSty"®™ yoOfmlsts LEMmkte' Yo

CtsH' 9.
bl MdzO & d2 B LOY' W  HJjC' dr CHsEOC detaydz
L OHOYO-~ ygWwtctse s° Jdzj Slstetsdz” € Hiy j ¢ sy
odCttdMistok’ ' M HjC' o SO t' Ldedn Y by’
L ¢ dwdzj Bs Ho' Ok d WkdSy'
ﬁ=6&&7:g&%+@&%+@&%;
v, = 001,325 % 5 +3 5 % 4% % %
Sy dz L dzdn BBy O & & & LkeOd ©Sijd
YL =X Xo X5 X

Yo =X % % X
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[BdHO' WEdeS y Qdz' isg 2B OIs dtdn- sCtcj di3ts.
ftedo j H] d& WkdCy' o, B OYd d3ts, hts o tsBfSA
f" " HMlsOok GCtjdis tjOdz LEkzoaOlsd L OcOdz dzd 2
dzj L Odzj Y dzs Hdzw Ctsydes™ L WkdzCy' 2. v BOCBO

Y% % X0+ X X
Y, =X, X+ X X X -
ltcd ftsBlkzHBe' MajdBd Ct] BB t]j Odz' L z¥ Is!
"n t8BO HAzOdzdew Jyfj toj L W kS y' ¥
[ " dg" 3" L Oy' v dzts ¢ * ydzd - WizdzsC y' 2 L o J
1 cOCIsd ydz Ctsd3s * dzOy* 2 dz' fisisddd B skls o di3C
Sy dmize Olsd iyl d ifyUddBydd3dIsj 63" 8. v BOCd~ o
h et odSttedmistsolz’ s Mw dBjlstsH HJ S B 1
s’ ydzO WkdeCy' v L o] ddfQtstsd Cz@w ,¢ ' Misr L &3
y= 1% %1, %2, 2, %),
tesLBdoO' st mMw dz2O HJjGC " dz €O ' Hdzd e dzdrm W Iz dzS
Y= (% %), fo(%o, Xa %), F1 (%1 %), F2(%7.-X40).
lted odetste'fy, W,y Blsjrdz € odSCtsted Mmlis
Hisfe ' H, Odzj fted "= OHOMsHBEZz odBBSEK Of O
Bsyd BlRISd L dzOydsts J WEdzts dgf spases,d di'tofy deslZ H 't
sdz' H L OL dz2Oydnsfch,dzd 2 ts otz g lesC 3 Ctesfn
yd fmdz ftotsctcOBso Odzd dztse¢ ' ydzd n ‘dzlsj gt O
LOf ORROWIstsoze ydr ftodMmlstets™ @8 (31 711), O Is0O¢
L3 dzdeo OCyjdelsd ©® LOHOYOR o dg & L Oy' °’
tesqdls$ Iz Bj IstsH " o A ftese tc O3z 9 O dzdzw , w g
Odze stedIsd3’ ydz LOMmMtse d 3" dz' d&3' L Oy’ ¢ &z
oditstcdmisso zs Is! Mmw . [HdddB L [s@fletsH Cpilac@s?tai
[ O% dzOMmE
[ "de &3 LOYy' W dzse’ yded s WEZBEOY R01QBIHOH 5
s kZzOMCi'ssH o dSBtedMmlssoalz’ Is! Mw Hted dzj sSB R~ ' H
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L ojdzdCts €' d §' flsy L& dededt. I dg W
o zOMiIsdoe ' Mils! HdsL dZOYydzsmls' OdzetstedIsdilz, "
tesL tesBdzd S Odgd - ficB®FE®E8ORO H dzv 1 [ wea d tg =] d&d dzf
ftesctcOiso Odzd m dzsG " Yydzed = BOted y+ ( dzOf ted & C

bdzestedlsds fshz2Ck & d2 3Odzr dzd - HdL 0% dag
zOMmlskzf dztsc ts:

11 ZORtsHdl! MY DY sC @Bt I Y zdzSy' ° . w [ dzw
Cke' yded?2 SCod3fdzj &M dztse ' Vdgls' G U lzdzQapsdzslz © € ¢t
o' Hd3' YyOsls! Chked (' & dz'¢ 08zl f)z,e ' W] 2 dz§ s
P Hd yd a2 " 3 dz’ C Ofetsffls f s o z®@ O I ‘se d
kse " ydets® WEZdSy' o

2.1 zHEzB Is! 8 s@PiszicdIlsls 9 dBwOLtedy" s 902 dz0O.
9 ' Hf s9 ' HO¥ [s! ftoesmisdd3 T @ dz's ©@FzIs OUs dzh® d I
sHddzdy' ) dztse ' ydaets' — WisdzCtey' H-€. k5 1 IEEB tstp jBtayjv Is dfiylis
B ¢ 0, wWehts " Bfdz COdzlsO j (' difftsif i€HGeiEa@
Csdemisd bz’ stz o Jf OHCE, WwWChts oatsdzO o' Htc'
Otec zd3j dels Ozd ) ;

3.l dL dzOy0os s+ fsCtedlslsw i3 dz8 d3Odz’ dets’™ 9 Ote

1 odH" ' dzw b |5 WHicES -SEO2 dzOH Odgt€’h s dzt9c *
fsCtedo O s Mw dzdhj BGHA ) ¢ Istf tcsfls ®elzdz® d3ff dz"
9ntsHdI! 9 WHEKGE s9002d0O0 ', o' HfBO Hs, [

1 L sOB dzd Yy odCte] Mdzs 6 Is+ Mw Mistseo B

"R dz COdgsOdid WHECO s9 02 dzO. cShts o lsted
B Miswis! Mw fHoshmis' SOWY © Odeks O lo'Shige o »
fsmdz" HizY yddz adSCte mMdzj dzgdzv" d3 o ' Hf s " Hdzd = &V

1 MsdmMC O’ Is! Mw IsOBdZdyYyYy 8 Mlstse B ywna,
MlssoBy', W' {ftsodz #Mi€ed 20 U dzttey O islgf* fiffvis tsev BBYE H

T MisdmMC O Is! Mw IsOBddqywL fd tcve d OB fd
tewHGCd, WwW¢' fods MiswC b CLdzstayyo ldsd frpww ¢ ‘Bolz.H
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1 simdz' Hseodes Misdms O yd Is OB dzd y ¥
yd & dz' ydzlz, s'o3ff yeodzlsd w St § tse ddzdg
B dz 3Odz’ dets’ 9 Otclstsfls” .

gf dmMts ¢
1. twedgde €S2 |

o QB dimip) 6 dz

B rz2¢tse 1. .,

1 O y. | sy’ e'dad:C .1 200, 2008 ‘316 M.
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[4S&y v °3
[ts9e® VHDL

i sLiesBC O MEzyOmdeds * delsj ctcOdz' dzgdm - 3" €t
Isj ~ndz ydes® ftotsB dzj d3tsp I pdddoce jh J mizday W st ¢ twlE t
Mdmilsjd3 OolstsdzOIsdL s9 Odzse s ftesy CIslzo Odadzy . ¢
fslstejBlz LOMBB 9 WHttdzOdzr detsets tsf Mz Mmistel
[soa©O® VHDL (Very high speed i ntlaguage) e d
BkdzO LESBAdZ] @O EZ 1980 tetsy" ) teJ L zdzr
Milseo stcj dadzs dZzOHhM o dHC " Mdzed R ‘dzlsj et Odz! dzd n
wdzy jdaj 6 ® L [dzj SltedSd O [dzj Slstetsdzs” € d (
MisOdzH Otcl§lE ®zOcOL VDL Y stz@kg dzsr £ Mme ' s
ftedL dzOyJ dzdzv . l sdzO L OMmstsmMtsokz’ Is! Mw 2 BC
ftotsy Clskzo Odzdzv, €' dzr €' fMlsy CwtedMmlszo Oy o w¢

[ soWHDL MmAzzyxgtedmm dizsH j d ydhWtcsosets {
Mdmis fdgflf® dBse® VHDL odL dzOy0O‘ Ltsods hda L
OBt " dzlsjteWi2Mm) ' BHddz OBt HJSC1gz COdeed
L OHO' Cdzls g oW j 2 Iy d @ drcEsE d3d daOm d3'tedz ‘| Is4 Mw
Mo ' ssdz. Aj2 odH Sfidmkz' OBMitcOCIsdzj kW e dzj
Odzcfigz' Qi gfstc dz’'edai dz t v h 5 o tor SIPIRO dz2B A3z € M 2 Is
zO2B' dz2 h Istsydss o' HSBGOYO' L d3 Mls 9 dMmlsOo c
dzg L 202N tse hdqosCtsets totsL f tso M HY J dadav H (
sBO6' ClsO 9 d ¢ G tsq fiplsiSediafizlds j W j 2 ) B0 ClsOe,
Yyofmlilsd dzo é s ' dgh " . v y' sdi3kz fsm' Bded ¢ Iz
¢c dalsjteW j2fm tB' ‘ ClsOe OBt ftosMmiss ¢ dzlsj oW J
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ITpuctpiit Mopens IpPHCTPOR

A — B i |
|
! —> |Monems | Bun |
| Iudpoea | | 330BHi |
I CHCTEMA > : > I :
I
i ST ﬁ rL| ﬁj |
| l | I
| | | :
: | | BHII 3CepelHn |
tdm. 3.1. AdWtktsed?2 ftdmlste' 2 ’

IldH L MmMjtejHdded odL dzOyoO’ s W zfda€ dyff) istela®rdz! @zt
MistczClskzteclz. | dzzIlste’ h dzgv OdHgleH g @ IstizHed®' SISO o d L
c¢ ot taltseotdzdsts V@D 3O Mo’ f tcOo d dz(
fteOo ddzO s dMmlz O djif §L,dg’ dadafied,» tseO [2, 34" d =
WHJj dzZlsdWw " COlststed © d&se® VHDL
WH J dzlsd W T Qs tstiel§mdz’ Hise dz' fMls z' Isj e Y
[ SLotsdzj dzd di3d M d dzo s dzO0 BZEKO @& ... 7 )eudfwdi@pdz9),L dz® < . .
"  HC ] Mdzj dzdpg].dBodksGitch g[RIsd B EZC o tsH 0O thmlsOd
Bllsd L dzOCtd3 ffOdS@ | Mizdzdizdzy . dz' Isjtcd o9 0Oy O

zOf tod ¢ dzOH , Count, LCAOMNHTOE s fgvo u NT tstH dzj
' HGCt] Mdzj dedz” dzj 5o d dzdz Mz HEzo OIsd tHJd
fsHe ' 2dzsGts Hy W' Miz sO© Mmdz' HizE Is! H S ¢
"Hj dzlsdW ' COlststed L OtcjL jtcotso Odz Hdzw o d¢C tste
By sstcd fEtsozo Olsdm+ * dzOCh j:
Abs Access after alias All
And architecture array begin Block
Body Buffer case component Configu

ration
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Constant  disconnect downto else Elsif
End Entity file for function
generate  Generic guarded if In
inout Is label library linkage
loop Map mod nand New
next Nor not null Of
on Open or others Out
package  Port procedure  process Range
record Register rem select severity
signal Subtyupe then to Transport
type Units until use vriable
wait When while with Xor
[BO' CIsd dtsed VHDL
[ BO" € lyd sB dzOMIs L BJ t6' G Odadav HOdzd ~ I,
sBO' CIlsd LO HBftsB@BsetsE HJC ZOLOY' sBO' ClIsC

variable COUNT: INTEGER,;
L tjLEzd ISOIs’ fstecsHYyz' Is' Mw tBO" CIs L ' d30
9J dZzdydddgtsG S@@OUWNT HJjC dzOtelz® Is! qw w¢ € d&zOMm v

[ B'OCEPd dBsykls: BEId Istc! 57 ¢ &ZOM' o:

-gonstant (&tsygnlsiOrzst®) e Olsd tsCtej dzy L dzO
L 2Oy J dzdz¥ o dL dzOy Oy GlsdifirH J e 60 Oldligily g0y jif & d3' &
off otsyfsiyj dz¥ o Odzdz" .

-Vari abl el 5(BLod3'Cdsdz@)! tsects € dzOMmbkz sy J L B
flodsets Isdikz, sy, o ftesydm' dsHj dzt o
L dzO Y J dzdz" . [ dzw Yy' tse s odCtedmlssoalzs Is! Mmw
assignment statement).

- Signal (M d ¢ Xz20Ems 6 * C Is
f slstsydzj L dzOyj dzdzv *° dzOB°

HOdese s € dzOMmE RO f s
tc dzOMmilskzf dzd = L dzO"
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[BO' CIsd S dzOMEkz signal dsHjdzs s syOmMtc®BB s
L d3' dzadzar i abl e) ‘ CdemMisOdzelsd (constant)
fsodJH &€ d Mmnad &3d, otsdzd OdzOdzse ™ ydz sB O
ficsctcOBzoRadgdy C IO

[ 4 S &ZzOtcOy' v € tsdzMls Odzls

4 $ dzOtcOy" ’ sBO' CIs' 9 () BegbY dEePLEER
setsdzsmdlsd 2tets Isd{f, CdzOMm dzOo ' Is! fted
CodemMisOdals tsf dMOdz dad ¥ U :

constant RISE_TIME: TIME: = 10ns;

constant BUS_WIDTH: INEGER: = 8:

VfjtehsdBz odf OHSCE 'tsTsdzRYT BESThMWE BB § ©F
L 2Oy dzdzy Isdi&zs@ I @, { s @®IsC &z dsH | dzt 9 Odzda”
10 dOdetsfj € kzdzH . UV Httzetsddz odf OHS k 56 tsdzt
hdded sdfz | NTEGER ( w'dajyd dézozv” B . tcd e ts° dats

[ J S dzOttOyY' v L o3 dadzd n

1ted S dzOHd HJj'CWOtcdd Y& &Ofisle 6vari abl e dzOo j |

variable CTRL_STATUS: BIT_VECTOR (10 downto 0);

variable SUM: INTEGER range 0 to 100: = 10;

variable FOUND, DONE: BOOLEAN,;

vifjth odflf Om § € dzO tc z Bzls RIED_STATUSW Ciz0 iy Hl
d dzj d3j ttasd @€ dsly j dzj g fABA. v Htckze sz odf OHC
Hy ¢ dzOtelz ‘“yl§ dfigmy dg das dezj ¥ dIs* o H'™ Of OL sdz' o
BsHJ dzs 9 Odzd2y ity igadds s * Is+ Mw  LLdd® gt sy ®lIs ¢
dBs H j datzw O daizj L OH Odzts L dz0yJ dzdzv , Is ts 9 d¢ Kk
L Oz o Ylzo Odzdz" dz € tapzddhigalz® ( Jsdzdzw o dzOB Stc L
sdfz. 10ftedS d&zOH, L 3 dzdzO Isdfz BOOLEAN d3¢
Istcd s s ftedC d&zOH'  s5YOIS 9 jNEH dedyH jdzday L W |
L Od3tse ykzo Odadz” o3, IstsBlsts FALSE.
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4 $dz0teOy' v Mmdec dzOdz' o
[ 4 C 20Oy’ °~ wsigndfh T ts) 9 &zt z0tc Oy~ L &3
signal CLOCK: BIT;
signal DATA BUS: BIT_VECTOR (0 to 7);
signal GATE_DELAY: TIME: = 10 ns;
L fj toh Stlslzd ¢ QK 'ZOtc BB IS GEPCK Is d BT, f s Y OIs§ ts9 j
L dzOy ff dzdgts H | dz8 B D dzflzVLIsBs0 d3ts 9 Y Iz, & @ diliig@zBL" digO y j dz
Is d BEF: 0,1° ¢ tc O 2=z’ gz0O y P)dzdzv
1 J oM € lsseddissoVHDL fMilso tstos shigkwigws (3¢ dzOtelz o O dz
dzOff tc d, § TzQs dizsH S teUs@ o »p o IO HE € Is O daPsigial.
sdfd HOdzd A
stsy j dz CdsB 69 3ts o ° VHDL ditsyYy CoL' eHjdas navasls dnv
fJodescts LakDeyy wWazdztsy d Dy J dz Hj S dzOtelz' Is+ fmyw
setdztsh jdzdz? Isdifikz ¢ pyg dghe cf &g @tui Otie) a dzd o
ZO@Btctsds L dzOyj dz@ ' dzOBtstetsdy tsff jtoOyY' 2. 1 Of te
FALSE, TRUE ° zOB " tt Gff jtcOIstste’ avHDLa n d
sy dzd o * Mis Mlso ste 9 OIsd dztso sdf d L od¢
OB stckz Y jtoOyY" 2.
I M dBsydzde ' IsdHdOsels HD LdzGestsytlfls Jted o J dzc
-Scal ar (MEC Odov tdgldf 54 * dzits dskz Ms d gz yYtsisd tecd
-Enumer ation (fsjdifj)tcOntsozo Odz
I nt egtewd fgulzidiez] f ) ,
-Physical (W' rduyded?2 Isdt) ,
-Fl oating LpofidnGo QtlsuglHt ¢cC s
-Comps i t e (¢ sidgftaszdd sfTdd zOH O Is+ mw L ] dz) &
(@BOMYoa@Pets ' Ldscts Isdflkz (L O0fdmd),
-Access type I(uUs@efjdr fHjsupdssdd'Z)H sMisklf HTES
FsSOoyyudsd,
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- File types 0O d&z L OB j L fHijisyds'z ‘Htls " 5B 6B s a3

f simdz' Pls'alai2ts j dz2 HOdSE Isdf kz.
1 jtoj tcOn 6Askaf O dz

ltedH j € 20t Oy " CetedmMszoa Oyj d3 odL dzOyo*
ZzOf ted € dzOH :

type MVL s ('U','0 ', '1', '2);

type MICRO_OP is (LOAD, STORE, ADD, SUB, MUL, DIV);

MVLT tf jtoj tcOn Slodeth Oudzd B f tsStecW H (dis oL Qid@fudy dzizO B S

1' , MICRO 'OP&0dz0 BL' dgd 1 |jGD, STORE, ADD, SUB, MUL, DIV.

] stew ek duidzgOu $ dz'j € dzO B @y ‘dz@izy &' iy dsS=B |5 ®20 y J dzdzv
i tc ©o ts OB WBH diz'L hdgO y jaizdes BORE <DIV is true, SUB> MUL is
false.) dzOy j dzfias | dz' gl PidgO & Is fsLdy’ 2dzd?2 dzsdzd
dets RSt O2 dgzts e s G 5 jid) .d3] delsE® y j dzdzv tREsydiftc | dz’
dZzOL do OB Is! enumer attijoa tdOa-tsdsrdafl @izt (G dg, @Y jidafX
Hy C zZOtOY"

type CAR_STATE is (STOP, SLOW, MEDIUM, FAST
&' Isj tc OzOTRE, SLOW, MEDIUM, FAST ' Is' dz! eLtsfdzdts y Iz Is ¢
ftcd Mo st 19 Vsdpdgy STATE.

A s d i dsdgd ?

Integer i L OH O Isdt, dzOB ' tc L dzOyJ dz wesd
Yy dzsyd my zo@e®ditisdz’ , dzO0f ted & dzOH :

type INDEX is range O to 15;

type WORD_IENGTH is range 31 downto O;

subtype DATA_WORD is WORD_LENGTH range 15 downto O;

type MY_WORD is range 4 to;6

INDEXT yd L d3" dzdz®@ ' dztsydfmj dz' detsic dgO Aste{Hzdzls * fi:
H'  Of OLtsdz ' H 0 s HlSH § DUWMORAL DASDREDNIS T Hdz0
LdzO - 5H &ls‘ofwH ' Of OL tsdz ' H 15 HGtéts BOfb
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Y dzts ydsiRizdze A sL dy' 2 dzd 2 dzts d3j to Histe' o dg¥ °
ZOf ted € dzOH, HzY L dzOyj dzdz? 31 L d3 dzdzs™ WORL
sdfL cf dzOe O Yytdr ¢ tsditse

sdf fl oat idz@s pt® i ndzO yWatds 2 LOHOdA®REZ H
ZzOf ted € dzOH :

type TTL_VOLTAGE isrange 1.4 t0 5.5

type REAL_DATA is range 0.0 to 31.9;

| ' Isj & @ ddating pointe * H tc " L dg¥ Wisdzth)y d fiffj oy figldlssdz’ ks
CwOofly tojL zd'ygOlsy’ diisydzfly fize @l jdzO s e @dz Isd
f &zO9o O Yyts¥ CBBREE .

ALdudzd? Isdf

Physical type LBjt' O L dz0y 4 dzdzv , w ¢
odd3 tov 9 Odz W' Lrdydedrs 9 J dzd yd dz: yomiz, Ho )
Yy! st sdflz oadwOy 0 ls! MY nySadd iR d dzdsgzdas X dz€

type CURRENT isrange Oto 1 E9

units

nA; - (base unit) nanampere

uA = 1000 nA; micreampere

mA = 1000 uA; milllampere

Amp = 1000 mA; ampere

end units;

subtype FILTER_CURRENT is CURRENT range 10 mA to 5 mA;

U ZIEURRENT o d L @O'wigW ' L d ysztR ¢ O L dzOdgYjodz
H' Of OL B1dA H =10 nA. 1 OL s s tsHddzdyj ¥ *°  dzOdzs O
f - " Hdzd d&3] . IsLdy’ 2dzd2 detsdzd .6 L dzOyJ dzdzv
ftcd HMIsOo dzj dzgd = H Odzed d3d L dzOyJ dzdz¥ d3, dzs@Ff teed ¢
2000, 9o Ists?2 yofm w¢€ 100 nA LO2®BOMEY ISy gy
we o y'odzi, L@®ROMSHE dRzdYdz' oif'd3’ ot o Ozl s f B)sB
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v d fiz@mef o

[BOCIs Isdfz array mSC dzOHO' Is' Mw dzO 9 j wizj dis
ftedS diDHng] o °

type ADDRESS_WORD is array (0 to 63) of BIT,

type DATA_WORD is array (7 downto 0) of MVL,

type ROM is array (0 to 125) of DATA_ WORD;

ADDRESS WORDIT tsH dztste 5?2 d3Ofgadzepd j dzj d3.j lsialfs f BHT.
DATA WORDT ts H dzts tc 52 digO fipdBag dzj d3jlsglgMiti.. ROM T d3O g o
126 j dzj d3JlsizsfDATA WORD, Is s B s HsO dztsodzlzf O ez© &z i3t tc Qo Iz
BOMmdaes@Ed o * o

[ smisketf] dzj d3d dgB Mg’ 2 MdzsL ' B s BScdeE J, ¢ M 9
dzO {f tc d, SAIRBRESS WORD (26)f s d dzOdz@27-f¥j dzj 3 iz@ls) d o 2
ADDRESS_ WORD.

JTitOy' 'HDRse d V

L B39 " " MHBKfs) tcOy' = 0 dOMlskzfdd~ $OIsjctste

1. s¢' ydz' fjtOy’ ’

2.0 1 j o ® 'y H getslzdzw

3./ Jjtc@gH OO dataly’ d&30 dzdzv

4. [§jtwOy W' digdeisdgyj dzdz" /

5. wdzh
1t stedlsjls s jteOy' 2 LtesMmlsO’ 9" H GCOlIsj ¢
COljctsdBOs Is sHdzOC s d 2 fto' stedlsjls od¢:

ZOfwOots. [kYSd odEBdfjlstEahizsh Gy dzstigk ' o g
[ ¢’ ydz s§jtoy'
whdz® "' Mis!  dse' yddr s jwoyl§itayd,
L Ofylsksfijasiadsw Isdf o Bl T HtBGAlBAz] T &OMmdo "
BOOLEAN. 1 tdtth faigdid: cOe2QmM] datipy totf toj skzs |
w¢ BE®LSE ' TRUE. t(jLbkd O &GO D yho
noti z dzO tsdgQ @ 5’0 RO' o' stedljls CObj et
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[T JdteOy M j dgdz H dzts
V Bses' VHDL ¢ dzOfMmisjzdedit = s§5>te@y’ ~ 9 H dz
tdLizdz SOItsd3 oYY & ts'dz0O tetfz & @ Gzdzv BoH dnjdats O L
BOOLEAN. [ jtOydz tclcbd (dztiam@fisls s if 59 lz4Gls dfifor H S
LO oddz sGWOR.ddstf J ZIs O Gl 6ty d k 6 O ¥ lcdutp
(y' dzts ygfefify gz tgj tc @t OBSOAOH BOMdo Od3d HJMES
s J cOdzH Od3d ' f tsag0O fig frdffigdedidzts s+ mw L dz' 9 O dzOY
j dzj &3j delslz, dzOftedC dzOH ftod dzOMlskzyf desBz ff Stc°
BIT VECTOR'(0""1","1"<BIT_VECTOR'(1','0",'1"
slsted 30dzd?2 tojL Ekzdzt sO TRUE, stsdsz hts fj to!
fijtehsets jdzj &3 dzls©O 9 j ClststcO® M zOE®HY wdzh d 2
type MVL is (U','0", '1','Z');
sts tojLbizdz KOl ff stc’ o da¥ dzda™ :
MVL '( U") <MVL' ('Z")
BkHj] TRUES 'Skt dzO-sHdI! Mw d&z" o " h j ' Z"' .
[fitOYy" " f HMkzdseolzeo Odzdz", o' Hdz dBOdz
[fiJt6OyYy" ° dBOs Is -, &f sL dzgOyj dzdev : +,
[ JtOdzn hts B ffigjdsGHYES BV PO B zdzv o ( +)-) )
i so d dzdz Bklsd tHddtet yddjdugh sHdssdpisd iz, Is did
[fitcOdzH OB o SCtdzC Oy &zOy' (&) dBsykzls! B
BOMdoe d. tdLEzdz sOls o9dHO' Is! fmw 2 odcedzvH'
CtsdzC Olsj dzOy" °
c0e & c¢c1leé
lso tste¥ * Is fifigivdzods@i®) poO B 1S :

C&'A&T
H O'CAT".
{fdteOy’ = Bdatsy § dedz¥ , H' dzj dzdzv
rs y' ' oy 24 o " wiffdgstin® s’ Y ©OdeH/d, dIuasd) .

H' dzj dedew (/) fteoddzdz BEiIsd tSHAdsYOMds O
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L f dzOo O ytss Ctsdiiss (fl oating poi ndQdzH dt.j L
[0 J tc @iz j dzdz"dzOdgtsflyfdz S j cOdzH W' L Jyddsdsts s
Yy dzsydmd dz' detsa s, OBts dOLEZtcOdz® dztsc s Isd § &z
W' Lduyudesd s sif ey’ ° H' dz] dzdpk CHISE BVE frisduditss 6 ts
Cdzsydmg dz dzed 2 OpBits 2 dzO s B tsWO'da! Gftadfclasde s ddg ofifole .
‘Lduydese s Isdflkz dz20 W' L dyded?2 HO' y' dzsydmd

{fJteOWOn SHY Qdafid'C iz H (redn) i@z’ dz)j dgdzhjlzdie
( mod) ) wetsfls' s jtcOdzH ' o 2 lsl3fsth 215+ tcg@ Iz
Yy dzsydfmg dz2 desets Isdf kz.

tiLlzdz sOIs L dz8K) teds&'c s s jtcOdHO o d L dac
Yy d dzts 03:

AremB=A-(A/B)*B

tdLEzdz sOls mod &O L dzZO0C Htekzesets s j-
Yy d dzts 03:

Amod B=A-B*N,
HNTHJ W jdzj

= o

wdzhts'f j tOyY"

r s° ayd mig@z'oH HdzjAhds f* SO dzh [ f | tc Qyde@ - s5H Y j dzd
OBMidzst Isdztse 5 L dzOyJ dzdzww C(dadd s d fiffigliasdy’ (figislzAs L 51
{4 tedyHdz) Risdzdgis j f § dzv  ( * * ) 55 uaChivigHd® efgisd L2 dz’
sdqf L f dOB@sy® 9 Vv ECtsfmls' fdOjofsicds’ ds < jdts
Y tSaaf g dz' dzd 2 Isdf

l sfdz' Hiso dz' ©f jteOlststed

rs oMy poc@EB8B8qUeEeNnt i al statement s)
ftcdmotst 9o Odzdz?" ( Assi gnment statemeln@we), L
(case statementd}, ff j tc Ols s tgldop wexEstatemenjs 1990 .° dz

[fJtOlstste ftod Mo s 9 O dzdz™

K s j tcfous wdsd fw dzO s jcOlssted i tod e

(f sL d2OYyo0* Is* mw L dzOC s d3: =)MmMdc d®fizE Ols dtcdist
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odi OMIBYBBYH Mmdzs * Is! Mw L dzOyJ dedzv o JtcOL 2, |
tc' o dzsmils*® dgf sls'dz® ytp ldadzf a3 §f tc 2D B B¢ & dzO ks L
Mists” s/ dz' astelzy " H L d2ZOCO. 1 0fteds dzOH, 51

abar: = not a;
LOHO' detso j L dzOyf@dgy dzp ztclipdets ' L ez ayj dzdz® a .

[ JtcOlste

z <=not (a and b);
LOHO" dzsoj L dzOyJ dzdzv M ez ditd O, L<=C ] o dn t

[fJtcOlstste i f

VU LOGCOd desadsz oy OHGCE i f ftcjJ HiNIsOo dzw *
sBkzd3dtso dz¢ & Is Zdstse d . 1 w5 st 1C Sdstse  ff te@fn s
sB ydmdzj dedgw e deh@ l@p g &2 yd 2@ ( FALSE ° TRUE

i f g2 dzjdohén

f Bozip dicOd

[ el sid2 adeuigho

§ shdola’ €ic OF

[else

i ts g dzip odic OY

end if;

ldqteoLr i f eydmdzs ' s+ Mw 1 GEWE wSdgiz i) td4ej e daby
BLHJ L dz02 HQ dzts] Blsfyldsd dasts yd mdzs * Is+ mw zOB * to
f L Odzd » BsoydstzssodH 2 el §i fi fz dpshtgoO BlzlIsd o
[ syd od¢ tted Misdsteaeld®stels.d Mvd e OL d 1 f disstpledsdz o
BJL BBAJJ A .

it sLedzwdzg] d3ts ftesMmisd?2 fted S dzOH

if CTRL ='1 'then

MUX_OUT <="10"

else

MUX_OUT <="01";
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end if;

CEN ) ozt yngfdee dLTBL. Histc' aqZ élstso d » ' Higafl@ dzO dz
MUX_OUT  te d 2 oz@0 y f dzdzedzO MUY OUT { tc d 2LdgigO y & dedze .
10 yYy' sk s jtcOlstste i f L Oo jtehlz’ Is! Mw.,

it sLedzwdz d&3ds ME dzOHdz2' W d2 f ted & dzOH

if CTRLI ='1 'then

if CTRL2 =0 "then

MUX_OUT <="0010";

else

MUX_OUT <="0001";

end if;

else

if CTRL2 ="0" then

MUX_OUT <= "1000";

else

MUX_OUT <="0100";

end if;

end if;

CEN K jtolzy [T dZzOTRLL H sStc' o gzl ElsSHL Oz d&3ts o
(' HC tod o Q' AAOHYCERL2 =00 d - * HNAEGE WO K _ OUT <=¢ 001
" dzO G(B gl to § Iz VIS d Rdz" o €20 U J feday @20TREZ2) MUX_OUT
<=¢000kBOa jtch & thelz Is fg (o"CdzCPH) fs fzg & @ lsuElz® IS tg B Is ts
ftod z+'C d ~dz" d 820 y J Tgafiay EOT@RIA), w C (B8 H ¢ tod edfs'alg 2w
9C ZOHG e ®OE stc CT R LUs2s MUX ©0Te<= ¢ 1 0 0pogidtgs Is ts
f tog z#wiC d ndzh 820 | fiaflay @OTRL 2) MUX_OUT vkl ¢ 1
Lo jJtehkz' Iss Mw odzzlste” Ndz' 2 (9 ¢ dzOH § dzd 2 ) st
L S dz' ¥fdg tROIsstc i f
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JfJtOIsste case

[fJtwcOlsste case ®BO' dOmMlskzyfdd?2 WsttdOls:

caseLi®dtcO

when 90Ot Odzls 'ptfg Hiwlxd => § sMd

when 90t Odzls otsfms iddd =>  sMmdz

-HBBe " dzr dzgJ ydmdzs 9 Otc' Odzls &9 o dBtStclz.

when others =¥ ts Tg d=ig' odtc O

end case;

l1tcd tsByYdmdzj dzdz’ odtcOLEZ case o9dBdtO’ Is!
L dzOy J alafias @3 tiz@L By J dBOsjdtc jLtaihys 80 z0@6 5 s
SHdto ddi3 tedetsc 5 B Mf(LzOH] SL 6 dzv dzj Bs

type WEEK_DAY is (MON, TUE, WED, THU, FRI, SAT, SUN);

type DOLLARS is range 0 to 10;

variable DAY: WEEK_DAY;

variable POCKET_MONEY: DOLLARS;

case DAY is

when TUE => POCKET_MONEY: =6;6 * dt¢ O

when MON | WED => POCKET_MONEY: =2;¢c ' d2¢ O

when FRI to SUN => POCKET_MONEY: =75 * ¢ O

when others => POCKET_MONEY: =0 * ¢ O

end case;

1 d3' dBdEEK_DAY dz3O0L dzO y Jf degdej tc O » ts 45 H 4 (@ ddis & 9 dzW
1 d@3° @A ARS &30y " dzts u d i gz@y fztizdz® §f O L Gelzd0.4 * dAS O
o dBdtcQf seaffjde'd y AE. | ' zC O 2 odBdtO' Is! MW [
sdyd MON OBt WED (9 jtlsdCOdz dzO tdmO =t
LdzOyjdedzy ©° H FRI HB SUN, tedl® BRI SC&A-
hts L Odzd sdpazdtsfigw THU.
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JfJtOlsste | oop

[fiB@GISI oop od¢ tstediBdzdetlz* Isk N Oy 'dzw dz@B 5
odJOL " 9.

[ ctedzd € H'dRY] 6 @ngp2d® | oo p

f sfdaa deOd

end | oop [WtedzdE HAEYW | oop] ;

widsiacd " IsjteOy 2 dzedms MajdBBd. 1 j6N O BO* W&

for "HjdlsdW' COItste in H' Of OL s5dz

lted S dzOH oS BBtodMisOdzdzy Mmr § d&3d :

FACTORIAL: = 1;

for NUMBER in 2 to N loop

FACTORIAL: = FACTORIAL * NUMBER,;

end loop;
v dogpo df se dzsN-lde Cifwtc off * ts &3l | dzls d WNUMEER ts tc
¢ dzy 5y dztds’j telOBy'' dz' M HZQISP Gywilss mw 2O ko OL ', h t
y' zsydmj dz desegts Isdflz ° L dzgOyJ dedgy 2tscts dzj >
rtezetss " IsjteOy’ 2detse fMmnj diigsr ° dOMiskzf d&zO

whil e Blzdzjoad?2 odtOL

lted S dzOH o S BtdMisOdzadzy Mmnr j d3d :
J:=0; SUM: = 10;

WH-LOORP: while J <20 loop loop di30% tc dAfi€ LOOP
SUM: = SUM * 2;

J:=J+3;

end loop;

ldcoOLd o Is' d | ofdzp L ©d ¢ igzlfsdis ' W ywH
fsolststes * Is: mMw, Y'siflEfdddgtsso © J <20

stejlsy s ' CwdmlstezCy' v, o wCadZLH pto@y

LH 2fMmdzgs " Is' mMw L oditedMmMlsOdedzy d3 o JtcOL " 9 : €
SUM: =1; J: =0;
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L2: loop- loopdz O tec dzd &

J:=J+21;

SUM: = SUM * 10;

exit when SUM> 100;

end loop L2;

LY’ itz d ¢ &z@ ket Bz hozd - SH q I &L s BYMMIs O
B' dz/100) tod * H Mz I dzisdxigloops Iz 10 jf € s dzlz oz B § vz y j dzdzts

] Ot Odzj=iff! jJas Olstste d

I o Otc O dzj teAf jodd @ [Cneurrent statements) © H dzts My tflsj! N@Is ts to
process, B J tc @ltddd dzj dz'JdesifEs s y J, HsAftg dfic Rlasslal to j Isd L O
C s dyigjsdzlesd | toc Odsjsdm) to(@emerate)ls O dzh' I Ote O dzj dzi dz s J
odL d&zOy 0Ot Is! z{ftfsdtg @GublpFdgRozcz £ S'tev He d € ts dzO dzdzv  dzj
TRde 87 fswed eMmjtjHdd BdsC .

U LOCOd desd3sz o dcec v By s p RSt O d MHOe
Yy d dzts o3:

[ Ol to ts Ig]jplostponed] processiff d jij s €

tesL H] ZdzOtc Oy 2

begin

s jtcOlssted

end process [ tcs;J Mk

wd f sy Mdzs y Halzfs pastponed]’ dzj sé'ts & 59 dudgdils ts
9 HimMEY@dMNEC, hts L dzOnHIsifigse @ ' ppdzy c £sdz,y
dzj spsEdGGoddO fwOCIsdy' odeitedmisso z’ Is! Mmw
MdedzOdz' &« L O EMCIEz. 1 J toj HL dg2QiZs suyptigslsidaints ) dzts doth
Hy CdzO0tOy" ° Isdf ' o, CtdzmlsOdzls OltedBlzIs' 9

mtsyr ocess f OOdzy dz' dzgd 3 s J OIS 56 tsd3,
5§ J Ol skH dudebolivjetas sy e e8J ¢ dg@te baO@Asd W
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{fdfdelsj e j 2k ftedMmistetss

[ dzw st d Mk “dzls j oW j 2 i WHDL te df f sttt Is txipse’ t
HjCdzOWBYyteW j2MEz ent it ys dfiplelzO ‘LRDHBRO " didj t
RZOf tew BsC  jtojHOYl ) AR (ds ls2' odz' W) ¢ Is] dzO)
WO ftedfMmiste' 2 (dBsHjdz') oL O d@dsH' B Is! L daC

stsyjdz " delsjteWj2Mmded? ftels Bsyd WkdSy'

iNnTL dzOyj deda? §stelslkz Is' dz2 € L ydlskz’ Is/;imw H

out i L dzOyj dzdz" Ztsthitgtolsle’ dz' € d tsdetso dzs 9 Olsd mw
Lydbsiz’ s mw

inout i Ho sdzO1 tc otslg lsizd = L dzO Y j dazdaW ftosydlslz® I
dZ3ts H J dzdz®

bufferi B W jtodzd?2 f stels, L dzOyj dedz? ftesydlsiz®
OQdzj HYyJtoj dzsdd Mdcec dzOdzz oy j Bizjldcd] dsB s B EZW j

1 Of ted € dzOdeQ f ‘dpEs tc © (todfy. 3. 2) HJC dzOte
dZzOMiszy dzd a3 y d dzts d3:

Al 7408

it B2 ® aMmMkzBBOIststc

entity half_adder is

port (a, b: in BIT; sum, cur: out BIT);

end half_adder;

v ztsi dif) &% dpalf adderdsOH 9 ®~ * HifAHE IR " b (inT 5L &ZOY O
9 n ' HidE R oOd = ° W dzdfEdsum’ carry (outi tsL dzCoudck * H dzdeds
sy tstels' 9 o dL dzOwsiLdgfIy oY ¢ BIST Mdcec dzOdzd dzO c
ftcd?2 &30Isd ¢OaEBYie.dzdzw :
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wdz" ddi3 ftedC ZzOHBR dsy §shmazzydhd B8 BdW
entity dec2x4 is

port (a, b, enable: in BIT; z: out BIT_VECTOR (0 to 3));

end dec2x4;

v s o o ddec2x4dz Ol waf R | il s Is D H dEFS H dz
f stehsq d OUBO M BT VECTOR i y jtsH dzts o d dykQnz Of OL s d
L OH O'f ©tsiPuR AP to 3).

|
l 0 7410 |
| I 0 I
I 1 I
a3 I:Ij_._ NAND :,—|—T| Z(U:I
: s :
[
| Mo
|
I NAND )—[i] Z(
|
| 1 L |
b El‘. % b » He i
} bbar NAND 6—— 11 5oy
| +— |
| |
| o
|
enable l NAND & [|L_|| Z(3)
y ’ '
[

tdm. BdB8 i e

{Jda@fe - " Is J ftsdziipls/tc s ¢
dtorn " Isj(Sasrzctch@ t ect ure body) dgsmj wfedzd § s
ltedMmilstc’ 2 Bs Y 4 tetsL G dzW H Gus' dLindzts tilz . dissdifisiefo O
ftej HilsO@RMAY d2fQ CtRftsL Iy v B d "M {fedsfirds'd -
BsHj &z Odz@ests wWC dzOB' ' t6 f OtOdzj Zf s 5O § & B2
Misdiddat af | owlke OGEHYEicsdhf § shd Hish dds@E >
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(s jH" W@BSGgad&zfRehavi oral), Hoes @sls f filgts y fz0 didfwd
L OL dzOyj ded = Misd dz' o .

1 BHddd ‘" dzlsjteW j 2 Msdy U @xdzte nq ‘i dz'y ¢ Q3@ tg

1 sojH dzStsoad?2 tsfdm

AlzdzC y' tsdzlz 9 O dzdaW ftiodmsGsel tcteig ) f5 dzwtH Off) dg™
sBydmdzj dzdzv o JteOL ' 9, hs o9-atHWIS! HtS proc
L d3' dzO -f(sedV evn-t Ceisles! fd ¢ dzO dzlz L cinaf AaigRidzdf = € €
MdedzEszéEwsi ti vity list). Aj2 Mfdmss L o
Cdzh dEo GRlctsctc OBz Iz e 5 o' o dzv . t BL G dzW dzj Of3
HI W tcOdBE @A 432 tod M C ZOtcOy' w " dzlsj oW j 2 MEz
sifJtc acsdzO BEkHj OBl g @l 2@ ( Sff sdphdries.” dzl S o t5¢

entity dec2x4 is

port (a, b, enable: in BIT; out BIT_VECTOR (0 to 3));

end dec2x4;

architecture dec_seq of dec2x4 is

begin

process (a, b, enable)

variable abar, bbar: BIT;

begin

abar:=nota:e d tclOL

bbar: =notb: o d 20 L

if enable ='1 'thers d 6301

z(3)<=not(aand b}e d 40 L

z (2) <=not (aand bbanp d O L

z (1) <=not (abarand B)p d te6O L

z (0) <= not (abar and bbar)o d te/OL

else z <="1111";

end if;

end process;
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end dec_seq;

dtorn ' Is ] BBGRigdctO'A dec_seql tes f tod dzOdzj ¥ dz' fMls ! O
sf Mz j AWk cddec 24 ctcottedls!: odteOL : dec
weddid LOfEMCO' s mMw JtesyjMmM, THOdS o HE
ftesyjmMkz, wCht dzj sBR' Hdzs, HJ S dzOtelz® Is! fyw |
R BB A& N J O wCigislagzg bn HtS end process) .
Bsdzj dzls T o' HBE&ZOMWY L i3 dz0O Mdcec dzOdzz O©. 1
sBydmdzs * Is+ mw ‘ ftod o 8 d3dsls y'we tsB j (Lo L VOYstisf
ftcdmMotsts 9 Odedz?" © HOdsBEZ odf OHSCE odCtsted Ml
sByg gz f2Af tcOL3 .

Oz o =~ SHAdz  ©Y i o d3s s B W fffij der v4dls ' HiRy 7o,
L dzO y jidddzvdz (@0 dfl), z(2), € 3 ) BkHLEIs! i tc dfipeh dgo tHakzlz |
s jtcOlsstcO® ftwdMmMots' dedeW o dEstedMmlssolz’ s+ Mmw
W CIsdoe dalny J datlizis CdsCldziz ) L Osted 3¢ & D. Ai MmEk

ftedmots’ dedgw HdzW L d3 dededms = HOBZW Mde dzOdz' o .
it BLedzwdzj s ff ted € dzOH Bz BR)s.df sz O o 4
mMdchz®dz B, c D odoetsHWwIs: mMw yYjtejL BHJOA

fdedOdsdz CTRL.

A —m0 v

B —»1

C —m2 —» 7

D —»3
CTRL[1...0] — v/

{t dB3. [kzd sdfdzj Cste 471

entity MUX is
port (A, B, C, D:in BIT; CTRL: in BIT_VECTOR (0 to 1);
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Z: out BIT);

end MUX;

architecture MUX_BEHAVIOR of MUX is

begin

PMUX: process (A, B, C, D, CTRL)

variable TEMP: BIT,;

begin

case CTRL is

when "00" => EMP: = A:

when "01" => TEMP: = B;

when "10" => TEMP: = C;

when "11" => TEMP: = D;

end case;

Z <=TEMP;

end process PMUX;

end MUX_BEHAVIOR,;

dton ' Isj €6 H® O MEX BEHAVIOR, { tots ydja@nwv tc dzePMUX.
1 o3 dAdEAVIRo L O dzj ¥ elzts fplsO y jn dzdz eI BEAf tc d fy o 54 ‘dAd©yf vdzdzw
SH dze 6 B ° HYdEEIA, O ts BTRL B3OL dzO y JOBd, ¢ ts ZqRL &3O °
L dzO y J'Odzezy, ¢ s d2dRL d3OL dz0 y J'1@odY, ¢ s dZdRL d3OL dzO y 4 dzdaW
"11"

r dzv sfdmk mMdde-teshdedzOdz © L OLodyo22 o
Il " deted 2 3RO Y JIORPE Csdzd o " H B % dHdwO Mdc dz
1 Of tod € dzOH, -ftshg jHtE @QzS Of tOC @4, O dgisq| HzO0dz® {f td dhfP.Is d

data —»D| T |—» q

cdk  —m (l)—b notq

{ {.B4.Dstcd G j t
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entity dff is

port (data, clk: in BIT

g, notq: out BIT);

end dff;

architecture behav of dff is

begin

process (clk)

begin

if (clk'event and clk ='1 ") then

g <= data;

notg <= not data;

end if;

end process;

end behav;

1 d tc@lk'event and clk ='1 ) OHEOBE & I€ M ¢ ddOwdaz’ dzé LIs! mw
"0" dzC1".

]l slsts € tisdf off I

[fdm o MmMlsddz' datafl ow odStstedmlstsolz® o
odtOLd. s'dz €' Ml §OtOdzj dz' dzts =B & ) dz'O§ O«
we tsBYydfdzj dzdz?" o HBlEZO O¥ Is' v  {f Otc'Calzj dzj dztslz
L dzOyj dzgdzy . 1 shlstsonttdd HB f t5-YOsEis tsB Y diz
9 nBHWIS! E oadtOLd. {(BLEWVd] i3 d&BsSHJ d&z2 SH
tc d 8)5.

a o —= U

—»
b —m

{ B5[H st tdd!s st
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entity full_adder is

port (a, b, cin: in BITsum, cout: out BIT);

end full_adder;

architecture full_ad_conc of full_adder is

begin

sum <= (a xor b) xor cin after 15 ns;

cout <= (a and b) or (b and cin) or (cin and a) after 10ns;

end full_ad_conc;

dzv sfdmkz §fslstsCk HOd]- olEcdOL afd ¢ t3tOPpylsit
' HBEkZOo Ot s Mw LB dd MdcecdOdz 9 a, b 0BT
MmMde dz0OdzOd3 sum cout f toajfMejtas sl nfrpy  "dztsle0 n s
1 2GE€T s j tcOIsste ftcdmotss 9 Odzdzw . I Qe ®d 3@zt e o
kzse ' ¢t Odfse B Mdzj dgdzgv o dteOL EZ HAEZY s um. C
wodets, Ists f jtejHBOYO' Is! MWL @O ¢ dgCOif iR.d Az s RS
HiSL 8 sdzw ofstewf HEOBH] duwsH ' | tsL ¢ dB6dz] d3ts™ fr
BsHj dz' .

{ d.B6S Odzys > tz€ j olsSt6" o

entity fast_inverter is

port (a: in BIT; z: out BIT);

end fast_inverter;

architecture delta_delay of fast_inverter is

signal b, c: BIT;
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begin

z<=notc-o d t6lO L

c<=notbh-o d t20L

b<=notaro d tc30L

end delta_delay;

LOodOl B3,V S ted Mo st dz® J adevdzrizdg, &3, 50 ° Isdz@ W
zo OL Olstc dDi3§ O tc d,Coda@®d3d Tzls * H B [z 8 O d3ls filpth ¢ dz@ oziz
1 0 2MC Plesausipid indajddeddt 17 tel) @Is to PdgSdy " dide Z H §
i tcd Mo tets azfFizO Y J(edaBmy d3) Tdzls D). v Mo BY J toi6 dRO fga] ¢ dd® dzlz
L Of iz mfiste(dsusjsmy d M dzjdded@Y Iz dzO y jndedz ddPeizHsjdzts © dzj dzts
B d3j W2 D.1 3 e ddfizzd L snjmn O &Y FEERd Mdzj dadz
o d tc QL 'L dzO y jfipddE"dz® dzlz HLj d3' flzg dgts d3j Tzls3 D. vy Oftso
Yy " oo " HUdpD | dbrizfn kckchig.7.

T | T+2A
TtA TH34

|
|
|
|
|
Z I
|
I
|
I
|

t dB7. Yy OMm'oH dethf J dedev o dzOdzye 3 Sk ' dzo

ulstolzClskztedzd?2 1§ df

vlstczSbktedzd?2 dMm ' dsjtefitejlskz' WchiEd
B Yy MBtss Mdc dzO0 zO W OB fzg bHvdEOLd® O y(zmyedt | i st )
ftesskzS NBFotRdBE8) ' ° ° fbstokzClsktodze RBsHj &
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data

cllz
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I & ctrla

{dms8. lwedimbse’ T jgzhPiaasc s

entity ctr_Ick is

port (data, mr, clk, din: in BIT; rdy, ctrla: out Bit);

end ctr_Ick;

architecture str_view of ctr_Ick is
component AND2H jJ € dzO el ts dgif thMbiDaAzIS
port (, y in BIT; z: out BIT);

end component;

component DFFH j ¢ dzOtc® ts dg thBEF dzls
port (d, clock: in BIT; Q, NOTQ: out BIT);

end component;

component NOR2H j € dzOtc@zts ¢ tHMLIRAzIS
port (a, b: in BIT; z: out BIT);

end component;
signal s1, s2BIT,;
begin

D1: DFF port map (data, clk, s1, s2p d tclOL
Al: AND2 port map (s2, din, ctrla);o d 20 L
N1: NOR2 port map (s1, mr, rdyp d 630 L

end str_view;

skzls HjC dzOtke e dzj Isasd: AND2, IDFES

sjSkkid

j 6 dzjj dg ‘& oo SRy fHEBEOL 'O HISH 5]
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SR sdzj dedOodf sod® ¥ MtsB ¥ 2 .MHdw daOpDOdEtc G "
Coli3f sdzj dzls© ° et ' dzls jaw jj QO Oys ¢ H E ydjls
ftcdMistetss . Il dteOL Hdzv { tcdjd3l toc diq FcOc S @& Odfefs dzj
"o ftod BOBER] ® todzd €. T tc vCladAHE, HOMW f tod d3' t
DFF. [ Odz' fdz' H zassodipliodf fij tssCt pLiplsO®vpt@adidbs s ¢ o3
f steclsOdizd ¢ s3] tsdigj dz © Md § WeBGERB @S &« . wfn dzlz * H
L@ CE: fsLdy’ 2dzd? SO ' d3j dzdzd 2 . v i s
Hy S ZzOtOy " (Ldz' 909 Iz 6OD B Y & 6 BiE & tedgHzldz0 tc
Codsf sdzy dzZlsO (L dz' 9 OH tedOd @D 57) 4, G0 © & & @td 'dzls
Mfdmek Bk oditdmMisOdd?2 o dOo jHj dsdBkz o
Bzdzs o d¢ ®dmlytss by dzdzd 2 ovQ el " Oodzls  dip@ foftdrpfs Slzdz O
By O Bkt B LOfdMOId IOC:

N1: NOR2 port map (a =>sl1, b => mr, z => rdy);

I BLGWzVW dzd dsBls B B EEWOds ] d Mz d3sH J de'd §ARO Y * o T

entity half_adder is

port (a, b: in BIT; sum, cur: out BIT);

end half_adder;

architecture h_a_str of half _adder is

component a_7486

port (a_2:in BIT,;

a_3:in BIT;

a_1:out BIT);

end component;

component_ 7408

port (a_2: in BIT,;

a_3:in BIT;

a_1: out BIT);

end component;

begin
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X1:a 7486 port map (a, b, sum);

Al: a 7408 port map (a, b, cur)

end h_a_str;

1 OL & &6 3Yf 5dzj dzf ‘tsee 1520w | HsjOd'd W34 d dgds dar{O da’

B' B dz'Wis IigMETERA T o H 5 d3te dftts ts B ffildd t§ Dtc O dytzte ©'ddq Begl B3

4 € zO€ BWRY s dzp dzl =5dc da@BtOHZ' Is jhlalsskrtfic” o Mz BOIs s
half_adderd3ts 3 &z@ O ¢ zoas@ l4sd) Wzd 2da0O { tc d, hak@us2.vhd:

package maxplus2 is

component a_7486

port (a_2: in BIT,;

a 3:in BIT;

a_1: out BIT);

end component;

component a_7408

port (a_2:in BIT,;

a_3:in BIT;

a_1: out BIT);

end maxplus2;

ANO2dmxplus2f tcf 3 * dgsy g Zilsfdsdz* " jeded 2B dz',tsls j €
zO Y tcd, € dz®@H sattera.l sfd dzOdzdzv 2O B' BdZ' SIsj Sz H S
Codi3f sdzj dz2lsd o Otemn ' Isj Clskztc’ :

library altera;

use altera.maxplus2.all;

entity half_adder is

port (a, b: in BIT; sum, cur: out BIT);

end half_adder;

architecture h_a_str of half_adder is

begin

X1:a 7486 port map (a, b, sum);

68



Al: a 7408 port map (&, cur);
end h_a_str;
sslisB ' dzso Odzd?2 tfdfMm Otn Isj Clskztecd
Il “"Hddtskz Is' & Otn IsjClskztced sy dzO0 ¢ tsd
sfdmk wetshmls' fodt dzOHE tosL 6 dzv dzj d3ts3.9s H dzts tc
slzdzOlsste ftoj HMNIsOo dzj dzd 2 o d te Xlts ® I3 shddg d
©O_ 7486 (L B'Bd sIsj¢d altera. maxplus2),
mMizls dzsmis* (Mz®BOIsstce©®) dzO©  stelsd 1SSty gi2) dzls
process, ftsojH diggdfstffzddzdat af bdqwOL 3

I stacture
é . o1 datafl o

a Xl
| > Hi0R
| 1

b O * S
| |
cifn d] -

|
| * &
| —
|
|
|
| % & 1
: ——1 cout
|
|
|
|
I &
|
: behearrior
|

tdB9. [HdsttsL Bsmsded?2 Mizd

library altera;

use altera.maxplus2.all;

entity full_adder is

port (a, b, cin: in BIT; sum, cout: out BIT);
end full_adder;

architecture fa_mix of full_adder is
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signal s1: BIT;

begin

X1:a 7486 port map (a, b, sip d t6lOL
process (a, lgin)-9 d 20 L

variable t1, t2, t3: BIT,;

begin
tl: =aandb:;
t2: = b and cin;

t3: = a and cin;

cout <=t1 or t2 or t3;

end process;

sum <=sl xor ciie 30 L

end fa_mix;

[ MsBdzdosMmMls' MmMddzlsjL 2 Mrjd3 LO sTIdmMoO

[ fedgpmpd® § Odgtlels Oy "~ ff tso@) chdzlsigSidlz frfhn.
odCBtedmMlsOdzdzy d3 dised VHDWH]. ‘1 Ombtslsdg dzla " & o
BtsH j dzt 9 O dzdzw mMdMmis] B3O s € Iskzo Odadzw 4 ted
L OHOdzd 2 W isted3OIs. djtejH dadm O©dH' W dzwB Is! fw
My Odz' L s9 Odz' W S teodgfOdstxiB dag ¢ L dzd ~d3° W Wisdy~ 4 O3,
Veril og, VHDL 10 Mmezs® tchnis @iedg@ VICEDISE ‘o0 '
B' dz hsMmis® MkyOmdzdes MdMmilsi &3 ftesj Clskzo Odadaw
CdeW sted3gOy "t B . djto] Btocd®Ig yo OBty dz0 O decffH * Wzd Is
tted3d Xilinx, wHigBoba®@esfw o dfwuthgtwy Hd' =~
‘e d3d . ltoddzf | B4 BH BHzdzts 3 is i Eafgdsoots s toVisH Ly
LOLOdyuO2 LEjBhdy steniigzCIskzticdz’ CBdzmMlstclzC y®
odCtstedmilstsolze Is+ Mw Mrd BBISJ - dz2' Ydz sMmtsB dzd ¢
BOL (J.

ddMmilsj ©gO0 d3tsH j dzt 9 O dzdz" LodyO2des odSCtstec
VHDL, ) Is ts 2 yofm, w G mMdMmisj] 3O fJtetsj CIskze

= ==
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Bsy dzd o tsfls® . 1 O0LeoduoO?2 (e Ng@dsi L " dz@a B
Yy' sz o dyOHCE fted MddasjL' odHO' Is fmw {1
after, dzfj " Hlsteddizlz' Is' Mw IsOCtY tWwH ' dgh
MdMmlsj BOF YesjClkkzo Odzdz?r OlstedBlkzls event
9COL' 9Ccp WielszRldcds f)doc dz@adtse &z 2 Y j 6OSEBOR
s j OO if .

VU MkyOmdeds MdMmisj BOZ ftetsjSlsko Odadz" H dzv
std_logic, wed2 LOd de#° Isdf bit. wvdf st

01 dztsG " yded 2 dzgkz dzv ;

1idztse ' YydzO tsHJddzd yw ;

UiL dzOWJ ddglg ' dz'yjy' Odz' L se9 Odz

Xidzgj o' Hisd3j L dzOyJ dedav ;

ZiodmsCd?2 odrn' Hdd2 Gf' ]

Widzgj o  HBd3] L dzOyj dedz" (ted MdzOBSCtsdBz HYJ

Lidzse ' yded?2 dekdr ftod MzOBSBhRE HYjtoj &

Hi dzse ' ydzO tsHddzdyvw fted MdzOBSCtsd3z HY Jtod

=T dzi o d L deCpQ g dzdz” .

g sk stedmMisOdzdr HY J 6] dz
lL.idesdadzs 1. . [ mMdzs o T wiLr @O VHDILf:. :vyd
sdzdy dzr 2 Htd3 ¢f RIT3 2 M., 2012.

2. dwlkostseO® (., Zj2dddd OS. lwsjSllsdttse
Tl B. : B HiW,. 2507063..

3. Jtekhodyscd?2 t m. R. vejcbBiBO] g . ¢ .} . 1
Mdmlsd @3 dz© @dEteshmaj 30 M @ celBOBEd Bnj c
l jlsjtcBbztda, ZBG6 .

4. 10BOSC 1. 1., sttyjdis ¢. ., vddt

sftcOQotsydes] smMtsedjf 5 SE@MISODMHGH Y L2206.
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[ 4SSy w "4
stsBzlsOIststed
ssBzlsOlEEsdE Oc Odz dats BN o & d5tfi © mColrf Ddz® ' o
¢ stesmijnizss dzOL d 9 O5 s ydWwteseod?2 ftodmlste' 2,
d ¢ dz0-detso o " H-deB e &8d &ZOH dzd2 o9 do tsH (.
L yYydWtetse 2 MR j BGlsj AdiE jylzdz'dzCR@E ez d) Sle@sC
f tod fls tadslz dz! IsvdCy diy jCoinjtCedgfsda'd Is d § dzj € fiptste Oz’ 1) Oy "
s®tcd Mistets(hl n). Mizo
[edz Isdf dzj S tsted
lted fjtejHOY' ydqWtctse s° CdaW stedzOy "t od
Csdzd yditesoad?2 Ho' 2CtusplEfRtstEdslsd daj st ts O digsdz! i
fsfdz Hsodzd2 L dBilbtss 2t LOfdME OB
ftod S &zOH, Htedhmstts ZzOO§ Mz o @B @O Q& s A3 A
5O ytthisG'odidgyfilssoksls: §md Hse dd2 W
Wl oy Y IsclsGOMr [ [, i dd, USB
t BL G dzw dz d3ts Z dstse ' fted dzyd fjtejlso
f OteOdzj dz' zsEts W steRBOIsE E § sfjd’ Hise dzd 2 .
ltedfemMisddiis, "t fts tSHdsBO2Istse " 2 h ddg

Ho ' 2C 5o jddithdzthabthdy=A3 ( tedify.l) , wed ftedmists
LydkOkd ' fjjHOkd o ftid Hso dsdE ¥ ik
2668 o0dCtsdOqd KOSk ©§jwOy' ¢, dzjtssz

(OHtej Mzo OlsdMm! ) HEts Ctydetsets B ' IsO HOd R
JtetsL Zd3" dzts, h s  HsddC tsU O BOjHLtetj JimPjydadzy dzj 5B R ' H
OHtej Mdes™ hddad. v Bj R Ode' YydetsaBz j C o' 9 Odzj dzk
fsdztsy jdzgdz" B GEdzC O fjtej BASOYO, wed2
oo YR Mistetss .
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1?1 N fted Mistetss
34, 4 Sy
- @ Y Eon
0] 21—3-"—0 ;’f ¥ N\ a|a|an v CIOEA
- 4 1 -
YT oJoJoJofa] 1
] 2 1ilolol1]a 1
A4 4 :
0 d—ﬁp—/o/ J* sl ol 1ol & 0
L1 2 P 3l o1 1] & 0
: ‘ al 1ol ol 4 0
T T T sT1lol 1] a 1
o @ a sl 1 1] 0] 4 0
M1 1111 & 1

tdfp 4. 1. ldhsie' 2
f OtcOdzj dz' descts U

f sfd Hso ded 2

{ sBls' fdmistetss, hts LBteOy j dzd 2
(OB dz. 4.1).
CChts odn"' Wai2e dvsHOIsd W& Wlkde y' o
kts tlsted BO° B dzOMisky dzz L Odzj 3 dz' fyls+ :
Y=z a a h*a a add*®aadd B agad
tpap d gk &aayd & a g o
CChts L B datmy, d)aeLdd@Bdi Lof j udilsd o sfdz

vsOBd&dyw 4. 1. u(

dz0 to
9nm '  H
H 89 dzfs

Cdzls | toB,OdESEs By j B SBEEZHEZo OKd2UPMES D &M
fshd Hsods fls! §jt] HOURONGY&Od o dzO o - ¢

19 Hind o d lsB@O® s, d § djs§ st dl o d 2

¢ sdgB

fedmite’ 2, wCd2 LOBjLYjuR" jte]lsodpimy dudz
b §O0wOdj d ez ¥ stedkOls' , oY.fsfd Hee dd2
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0 T 2T 3T 4T 5T 6T 7T 8T »T — | Dp| MUY

: } } } } } } } } _Dl
ani nl —
W L [l —1» L&
al o R T — 4y
},H— T —14

L - nT —ov

tdm. 4.2. vyOms tdm. 4. 3.

o MisOdetso dzs *  sdz' + f L dzOyj dz

d ¢ daBe ® WBWMD oYn &Bzd sd{ dzj

Vs o dzj G SL dzOyYj dzdz? Bz dz s dzj SO o
O ®Wd|{. JdB@&dBHEHo Ot Is! OHtj Mded B OOs B MBI "
HOdzdr (h ddzO HOdzd "Vdz@Lp B Is 3" § JlzfHR2ts Lyed EiHROB Usd
1 286t k©ORkzoOddz" 3 tetsBslsO Bzd B.84 dzj €
s dikzo Olddjls' MY dzOMky des®s detse ' ydes® W bz dz§

v=v@® a4 a3 d ara ¢ a+a g. (4.1)

[SLotdvs (EBL DN &syddotshls' fdhbes
fddet oslety L Hos® sl s dz sdf dzj SMs©® L ' odgh
oS BstedMmissoal’ Is' MW Hd&" d&Otesh o Odzdz” teL oY
Moj kO dwbd sdfdjchsto, 6] Odz' whmofPde®@ L
o' Hitso' Hdesfls' HE Wtedkdad (4. 1), ftedojHJ

s' dz €' fjlse hocRdef HOdI R Bkzdr sdf dzj SO
ZOL o' . 1 0ftcdC dzOH, toLecdv dkzlsO Mmrj BO o' H
ftlesfdslB. Al L Odzjydesfmls' o' H C' & Cfls' ' da¥
fi8:10 , 16 ' Is. H.

74



ap dp

.fjf
dy
&
dE “—T_ |. 1| Y
1&| |
d_: -—
&
F_ -

B
t dm. 4 . 4 . [ sé'dydzp CpdsjcB®O dglf @'dz' L s Odz0O
o1 f w

[MS & & dkd sdfdjChce ' fodhbes' d
6jOd Lsokzo OkdM’ t'Ld dsc' yd' WekdSy' '’
(4.1). ltedfkmsdds, "t djsBR' Hds tj Od Lk

y =% O+ %G . (4.2)
l st odzs ¥ yd Wstkdkzdd (4.1) ° (4.2), B
d ¢ delxglz@dg dzO Y jxgdzelg™ * HY 59 ° H dats LOBj LY jydoes

h=d,=0,dy=0h=1,v=0,5H j ey s MEj Bz 47 BYMsesq2( ts
WSt v (4. 2) .
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A —
X —

Bk S R=ReRes

)

tdf). 4.5. wojkO fdhlstesy, wed2 f
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1 4 MS dzOH dz' fjtoj lso stcj dzdzW dzs ¢ ' ydzd A W
6j O Lsobkko Olsd &0 &kdr sdf dzj CMscOR Wk dS Yy
C' d&z €' Mls! OHBjMded: ontH' Bodd MBIl Y t

12 B d2 B LtsoOde 2 HdLO® dgSIsdodzs 2 datste 30
L3 dzdz' , WG BOsI! &O2edhd? tOd, kBt
HdL O dz2S y' 2. 1 Of tethE ZOezdzd 8 B dtc @' Is+ fMmyw

sodCtdz s Mw §jtejlso sty dzdpy WY B deS f 'te'd f) Iz K
dH' dzj dzgdS L &8 deded R o kM’ S HdLO® dSy' wiq
s dRBdzts ) O Us x#ixy  dz®

sfiesotsHdIs! Mw § jtej ctolzlf z9o Odzdzw L d3° dzdzd n
htsB odH' dzj dz L d3 dedz' BERdzd 9o d dzj fig i6dz'dzC1yo® 2H Lk

VU jLEzd OK' odStdOddr fjtejlsotstej dz
WEdSy' ', WwWCO ©jOd Lk IM=gVs dDoO , Bed s § da
OHtcj Mdz 9 ntSH(J f sHOIJ o dH" dzj dz L d3' dzdz
LOBJ LY Jykz' Is* Mw o d ¢ tsdz@dzdz€ ' Is d O daifts & ‘dzqdgd -~ o ¢
odteOLd ® HEYCOR * WhkdSvy wdd HJC' d CQ
LOBjLYfjyYyjdzO®O OBts L O HBiBceE ' d" sets Bk
dzse ' yded s j dzj dzj dals ' o .

1 ted ¢ dzOH 4.1, ANz dzG y' o fowlsd L
Y =% O O &, +%, X O, +%, X, O+ X, X+ XX, 6 Odz' L 2o Olsd L o d ¢
Bzdz sdf dej & HB.tc®@ O

[ BLOoOYU Odedp stcdMisso ko Odes B Bk dz Isd o dzj §
onBHEISY |, odBdtcO" d3dts H O L d3° dzdz’ L dzO02 8B
ftcedoJHJdd2 o IsOB .

©

I

s OB dzdyw 4. 2. (O

A0 | A2 A3 A4
3 2 3 4 2

] dB@'eBs B'RMId S skl Bt §jtjlse st dedzv W k2 dz$
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| 8G " ydzO Mk diz0 ) f4jtehdn HizY ¢ On s OC 5
Bzdz' Isdff d],¢ MWL Gs dzO@ OHtej Mde oXglss®.d 2téts
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ftcdo JH] de#6. d2ZO ted M.
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Bzdz! sdf &J.C Mstc O

I'deteOo N d dztseo, g™ ¢L d3'dylzdizdz’ L cadDBdp (" Hf i
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Y = % O O @x,) + % G G @i x,) + % G G @) +
+ 3 Oy Ot @) + X &, B Q0) + X, B, Gy 1) + X Gy G @) + % &, B Q).
vV Is@8dzo jH ] da L 2Oy dedzv dzj sB- ' Hdzdm
o' Hiso' ' HdZ ' dWsEdkOy' 2d2 o-GHJ.
10 @wWidff.cdojnjd® Moj&kO, s ©jOod Lk

Bl dzf g € ste’ s$1533s) 7 (2 asdiEkskdy dvC 56
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fijtejodhbkeykz "' fMlsdzOHyvwisd. 1 8O d&'! Minjwdzdzts * L c
fted 2 B3O L 0 H dz0 dzdzV sCtcj di3d - Bz dz'4B d § dzj
ftcdojHJdZO Mrn] B0 § OttOdzj dz' dzsets dzOtetsh z o O dzac

[dzw LB oz hjdedey §' oz Ssfls’ ' dt stedsOY" 2 ¢
C' dz € Mmis OHtoj Mdzd = Htetse ' Hded CJ dats ™ d3tlzd dzdf)
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9deCtedmMisOdzddr dz3W ©§EBHEZ 5B O H dzOdzd 2 ) sSB tSnA
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Coydese s dBzdz sdfdzj S MstcO. [ zdz sdff dzj € ste
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