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Oéua 1: To napakdtw KUKAWHG UAGTTOLE
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Sxfpa 1. KOKAwpa ouyxpoviopoU aptnplag dedopevwy.

Mpoteivopevn SIGPKEIX ECETAONG: 45 AETTTO

a), B) Aec apyeio .sv

Y) Ztnv ovykekpluévn doknon €yovue clock
domain crossing, OnAadn pHETAPEPOVLUE
0edbopeva anmd pia meproxn poAoyilov (clkl)
0 pla aAAn (clk2).

To mpOBANUA €0 €i1vatl 0Tl TO gl umoOpEl

VO OAAAEEL T1UN OE P10 XYPOV KN

oTiyun mov to clk2 petafaivel oto posedge.

>TNV ovola €yovpe time violation Kot
HETABA1VOLUE OE plO KaTaoTtoon "petoaotaBepdTnTOC"
MoV TO ONUX g2 dev €ivat ovte O ovte 1.

Me to DFF3 (pe €&obo q3) divouvpe Ypodvo 0OTO

KUKAWUO va EMLADOEL auTtAVv TNV aBeBairdtnta, AAAX

MAA1 VTAPYEL M1OAVOTNTA VA PNV EXEL EMIALOET PEXPL

TNV YPOV1iKN otiyun mov 1o g3 (O6nA TtO Enable)

E1L0EPXETAL OTO mux. Av TO 3 PBploKETAl AKOMO OE
metastable state, tote bev €Epovue T1 BA YIVEL OTO mux.

1o va EMIALBEL LUTO TO MPOBANUO, N KAAVTEPN AvON
elval va dnuiovpynoovpe pla *Asynchronous FIFOx pe
write clock T0 clkl, kKail read clock T0 clk?2.

ETtol pmopovpe va PETAPEPOVUE DedbopEva amd TO £va
clock domain 0T0 QAAO PE QOPAAE QL.

EVAAAQKT LKQ, MUTOPOVLME VA MPOOCOEOCOLUE mapamavw FF peTX
TO g3 Y1 v TOL dWoovPE mopomAvw XPOVO, OAAX dev
fewpeitatl 1bavikn Avon (oamAa avEavouvue to MTBF, b6¢&v
fewpeital robust solution).
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pl: a |-> b[*3]

FAIL
FALL
PASS
PASS
FAIL
FAIL
PASS

o M M P @ @ O

30ns / started @ 10ns
30ns / started @ 30ns
90ns / started @ 50ns
started @ 70ns
started @ 90ns
started @ 110ns
started @ 150ns

110ns
130ns
130ns
190ns
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p2: disable 1ff(!rst n) a |-> b[=2]

l

|
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p2 PASS @ 90ns / started @ 70ns

p2 PASS @ 110ns
p2 PASS @ 150ns
P2 PASS @ 170ns
p2 PASS @ 190ns
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started @ 90ns

started @ 110ns
started @ 150ns
started @ 170ns

p3: disable iff(!xrst n) a |-> b[->2:3] HL $fell(z)

p3 FAIL @ 130ns
p3 FAIL @ 170ns
p3 PASS @ 190ns
p3 PASS @ 190ns
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started @ 70ns
started @ 90ns
started @ 110ns
started @ 150ns
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pl: a |-> b[->2]

pl PASS @ 50ns / started @ 10ns

pl PASS @ 70ns / started @ 30ns

pl PASS @ 70ns / started @ 50ns

pl PASS @ 90ns / started @ 70ns

pl PASS @ 110ns / started @ 90ns

pl PASS @ 150ns / started @ 110ns

pl PASS @ 170ns / started @ 150ns

pl PASS @ 190ns / started @ 170ns

p3: disable iff(!rst n) a |-> b[->2:3] #H1 $fell(d)

p3 FAIL @ 130ns / started @ 70ns

(0tav yilvetal to rst _n=0 TNV WPA MOV MEPLUEVOUVUE
Kamo1o assertion, amevBeioC akvpwvetal ywpic PASS/FAIL)

p2: disable 1ff(!xrst n) a |-> b[*2]

p2 PASS @ 90ns / started @ 70ns
p2 PASS @ 110ns / started @ 90ns
p2 FAIL @ 130ns / started @ 110ns
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rst n TW__J
1: a |-> b[*2 . :

P | (2] p2: disable 1ff(!xrst n) a |-> b[*2]

pl FAIL @ 30ns / started @ 10ns

pl FAIL @ 30ns / started @ 30ns p2 FAIL @ 70ns / started @ 70ns

nl FAIL @ 70ns / started @ 70ns p2 FAIL @ 90ns / started @ 90ns

nl FAIL @ 90ns / started @ 90ns p2 FAIL @ 110ns / started @ 110ns

pl FAIL @ 110ns / started @ 110ns p2 PASS @ 176ns / started @ 150ns

pl PASS @ 170ns / started @ 150ns p2 PASS @ 190ns / started @ 170ns

pl PASS @ 190ns / started @ 170ns

p3: disable iff(!xrst n) a |-> b[*2:3] #H1 $fell(d)

p3 FAIL @ 70ns / started @ 70ns
p3 FAIL @ 90ns / started @ 90ns
p3 FAIL @ 110ns / started @ 110ns
p3 PASS @ 190ns / started @ 150ns



Otua 2: O AoyIKEC EELOWOELC HETaTPONNC EvOC duadikov aplBuov (B) ot xwdka Gray (G)
ELVaL OL MapaKaTw:

Gln—1]|=B|n-1) (1)

Gli| =Bli|®Bli+ 1|, ywa0<i<n-1 (2)

(a) Na n =5, oxedlaote 10 oxnuaTiko Siaypapupua Tou Kwdikonownt autou UE Baoikéc AOYIKEC
nMUAEC (m.x. AND, OR, NOT, XOR, xkAn) onou duoik@ 10 INTOUMEVO ELVAL TO KUKAWMO VO TIEPLEXEL

000 10 duvartod Alyotepec NMUAEC. (3 BaBuoi)

(B) Av 0 Svadikdc aplBudc npoépxetal and évav kataywpntn kat n kwdikonownuévn ££o0doc
anoBnkeveTalL o€ Evav AAAO kataxwpenty onwe dalvetal oto IxNuUa 1, UNOAOYLOTE TN UEYLOTN
ouYVOTNTAa AELTOUPYLAC TOU KUKAWUATOC Onou dlvovtal oL Mapakatw nNapaueTpol.

taxor = 100 ps (2 BaBuol)

Auadikog

apiBuo
> Kwodikotrointg

Gray
Epwrnua (a)

Karaxwpntng
Karaxwpntng

Lmpa 1. Kokiopa xoowkoroinong Gray orov o1 100001 Kat £C0001 anobnkevovial o
KATAYWPNTES
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