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Ta Bacika TG Wn@lakng 2xediaong

* NOVYIKEC TUAEC
— AND, OR, NOT, NAND, NOR, XOR, XNOR

* 2TOIXEIO UVNMNG
— MavraAwtc RS, MavtaAwTtnc D,
— AkpoTtrupodoTtnTto D Flip-Flop

 2UVvOUQOTIKN AoYIKN
* ATTAN Aoyikr Je POAOI
* KUMOTOMOPPEC
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NUAn H (OR)
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MoAn OXI (NOT)

 [TUAn OXI (NOT) R
AvTioTpogeac (Inverter)
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[MOAN OXI-KAI (NAND)
+ MUAN OXI-KAI (NAND)
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* [livakacg AAnBeiac B —
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MoAn OYTE (NOR)

« MUAN OYTE (NOR) . .
~Z = (A+BY o

e [livakag AAnBeiac
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[MTUAN AtTOoKA£10TIKOU- H (XOR)
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[MUAN AtTokA€10TIKOU-OYTE (XNOR)
* [TUAN AtTokAeloTIKOU-OY TE
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MavtaAwTtng RS (RS Latch)

« 2T10I1XEIO uVNUNGS (Flip-Flop) — Latch
 Set and Reset inputs S —
e [livakag AAnBciac
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MavtaAwTtng D (D Latch)

« 2T10I1XEIO uVNUNGS (Flip-Flop) — Latch

« Data and Load inputs (Dgia)—

* [Tivaka¢ AAnBeiac
D Ld Q le
5 . Qt_l (Load)
0 1 0
1 0 Qr1
1 1 1
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Akupotrupodornto D Flip-Flop
 2T101XEIO uVNUNCS (Flip Flop) — D Flip Flop

— Master — Slave Latches Eocwrtepika D Q
— AKpoTttupodoTtnTo (edge-triggered) A
— To M0 UPEWC XPNOIHOTTOIOUHEVO élk
« Data and Clock inputs (Clock) rururu

» ATToBnkeuel TNV TIPN Tou D povo kata tnv
QKM TOU poAoyiou (ouvnBwc Tn BETIKNA)

* Qu1= by H Aé¢n Flip-Flop givai
» ATTaiTei XpOvo atrokataoTaaong (Setup) kai TauTiopévn ueTo
ouykpdaTtnong (Hold) Twv dedouévwy el00dou | akuotrupodotnTo D Flip-Flop
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[Mepropiopoi Setup kai Hold

Clk Tsu Thd
) .
0 D,

» H €icodog D mrpétrel va peivel aTaBepr TouAaxiaTov yia Xpovo T, (setup time)
TTPIV TNV OKUNA TOU poAoyiou Kal TouAaxioTov T, 4 (hold time) petd Tnv akun.

* H €6000G Q aAAaGel Aiyo peTa TNV akun Tou poAoyiou (T ,,)
* AvaAuTtikotepa yia 1o D Flip-Flop o€ emopeveg dlaAécelg
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2uvouaoTikn Aoyikn (Combinational Logic)

« O1 £Co00I e€apTWVTAI HOVO ATTO TIC TPEXOUOEC £10000UC
« Aev trepIEXouV aToixeia pvnung (flip-flops)

« XpNOIMJOTTOIOUVTAI KUPIWC Ol BACIKEC AOYIKEC TTUAEC TTOU EI0AME
(AND, OR, NOT, NAND, XOR KTA) KaI guvoEovTal HETACU TOUG
UE KaAwOIa.

* O1 TTUAEG Kal Ta KAAWIO £XOUV XPOVIKN KaBuoTépnon

— 21NV TeEXVoAoyia CMOS ta UAIKG Kal Ta KOAwOIa €XOUV QVTIOTACEIC KAl
XWPNTIKOTNTEG
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MNapadeiyya ZuvouaoTIKAS AOYIKNG

« 2 MUAeg AND, 1 OR ka1 1

QVTIOTPOPEDC 2 D
-/Z=AB+BC
e 20¢ Oupidel TiTTOTA ? . > —

* 'Evag atrAO¢ TTOAUTTAEKTNG
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O1 TTUAec Exouv KaBuoTépnon !

0 5 10 15 20 25
ns
A - A
B — B I
—D_tmp
tmp
Z

* 'EoTw kaBuatepnoeig: T, 4= 2ns kail T, = 1ns
— €0TW OTI Ta KAAWDIa deV €XOUV KABUOTEPNON

« 3 yovotrartia (paths) 1Tpo¢ TNV £¢odo:
—A=>Z (1ns)
—B=2>tmp=>2Z(3ns)
—C=2tmp=2>2Z(3ns)

* H oupTTEPIPOPA TOU KUKAWMATOC PAivETAI OTIC KUMATOMOPPEC (Waveforms)
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ATTAN AOVYIKN ME POAOI

0 5 ﬁ 15 @ 25
; : ns

Z Q _ — :
‘Q . Clk_! I : \ I
= — L A s
Clk B 4|
Z - |
S
e Ty, =10ns * 5 \
* T q=2ns,T,=1ns AyvwoTtn Tipn
* Teoq=2ns,T,=1ns, Ty, =0.5ns OK TMMapaBicaon

* |[KOVOTTOIOUVTOI Ol TTEPIOPICHOI
Setup ka1 Hold Tou Flip-Flop ?
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