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Ta Baocika TG Ynelakng Zxediaong

* N\oYIKEG TUAEC
- AND, OR, NOT, NAND, NOR, XOR, XNOR

* 2TOIXEIO NVAUNG
- MavtaAwtn¢ RS, MavtaAwtc D,
— AkpoTttupodoTtnto D Flip-Flop

* 2UVOUOQOTIKI AOVIKN
* ATTAN Aoyikn pe POAOI
* KUMOTOMOP®PEC
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MoAn 'H (OR)

« MUAN ‘H (OR)
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MoAn OXI (NOT)

* [TUAn OXI (NOT) n S
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MoAn OXI-KAI (NAND)

+ MUAN OXI-KAI (NAND)

-Z = (AB) A —:}i
* [livakag AAnBeiag B ——

[TUAN NAND 2 e1060wv

A — Z
B_
C_

[TUAN NAND 3 €1060wv

A
0
0
1
1

- 1O |-~ 10|0

HY220 - BaociAng NatraguoTtaBiou & MNwpyog KaAokaipivog



MuAn OYTE (NOR)

* [TUAN OYTE (NOR)
-7 = (A+B) A @#
* [livakag AAnBeiag

[TUAN NOR 2 €1000wv
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[MTUAN AtTOoKA£10TIKOU-H (XOR)

* [TUAN AtTokAgloTIKOU-"H (XOR —

Exclusive OR) AjDJ
-Z =A®B = AB' + AB ®

* Mivakag AAnBeiacg MUAN XOR 2 1063wV
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[MUAN AtrokA£10TIKOU-OYTE (XNOR)
* [TUAN ATTOKAEI0TIKOU-OYTE

(XNOR - Exclusive NOR) n A .
[M0AN loéTNTOG B%
-Z=A®B=AB + AP’

» Mivakag¢ AAnBeiac [MuAn XNOR 2 g1000wv
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MavtaAwTtn¢ RS (RS Latch)

« 21OIXEIO pvAuUNG (Flip-Flop) — Latch

 Set and Reset inputs S —
* [livakac AAnOBeiacg R
S| R Q Q’
0 | 1 0 1
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010 ] Q Q' 4
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MavtaAwTtng D (D Latch)

« 21OIXEIO pvAuUNG (Flip-Flop) — Latch
 Data and Load inputs (Dgta)
* [livakac AAnOBeiacg

D | Ld Q le
0 0 Qt-1 (Load)
0 1 0

1 O Qt-']

1 1 1
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AkupotrupodotrnTto D Flip-Flop

 210IXEi0 pVAUNG (Flip Flop) — D Flip Flop

- Master — Slave Latches EcwTtepika D Q
— AKpoTTupodOoTNTO (edge-triggered) A
- To 1110 upéWC XPNOIUOTTOIOUHEVO |
. Clk
» Data and Clock inputs (Clock) ruuru

» ATToBnkevel TNV TIPA Tou D pévo katd tnv
OKMA TOU poAoylou (ouvnBwcg Tn BeTIKN)

* Q= Dy H A&€n Flip-Flop eivai
* ATTaiTei Xpovo atrokataoTaong (Setup) kai TauTiIopévn ETO
ouykpdaTtnong (Hold) Twv dedopévwy el06dou | akpotrupodotnTo D Flip-Flop
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.
.

[Mepropiopuoi Setup kai Hold

D s :
0 o X e D

* H €icodog D trpéTtrel va peivel ataBepr) TouAaxioTov yia Xpovo T, (setup
time) Tpiv TNV akur Tou poAoyiou Kal TouAayxiatov T, (hold time) pera Tnv

QKMN.
* H £€¢o00g Q aAAader Aiyo peTa TNV akun Tou poAoyiou (T )
* AvaAuTikoTepa via 10 D Flip-Flop o€ ettoueveg DIOAECEIC
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2uvouaoTikn Aoyikn (Combinational Logic)

* O1 ££000I £CapTWVTAI POVO ATTO TIC TPEXOUOEC E10000UC
» Aev tTepIEXoUV aTolxeia pvnung (flip-flops)

« XpNOIUOTTOIOUVTAI KUPIWC Ol BACIKEC AOYIKEC TTUAEC TTOU €idaE
(AND, OR, NOT, NAND, XOR kTA) kai cuvdéovTal JETACU TOUC
UE KaAwdla.

* O1 TTUAEC Kal T KOAWDIA €XOUV XPOVIKN KaBuoTEPNoN

- 21NV TEXvoAoyia CMOS 1a UAIKG Kail Ta KAAWDIA £XOUV AVTIOTACEIC KAl
XWPENTIKOTNTEG
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MNapadeiypa 2uvouaoTiKNS AOYIKNG

« 2 TUAEG AND, 1 OR kai 1 A
QVTIOTPOPEQGC B —
-Z=AB+BC [>c
« 20¢G Oupidel TiTTOTO ? - )
* 'Evag a1rAOG TTOAUTTAEKTNG 2 o€ 1 1
C—1o ] Z
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O1 TTUAeg EXouv kKaBuoTEpnon !!!
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* 'EoTw kKaBuaoTtepnoeig: T 4= 2ns kai T, = 1ns
— £€0TW OTI Ta KAAWOIa dev €Xouv KaBuoTEPNON

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

e H oupTtrepIPopa TOU KUKAWMATOC PAiVETAI OTIC KUMATOPOPPEC (Waveforms)
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ATTAN AoYIKN ME POAOI

0 5 m 15 /ZN 25
Z Q = - ns

A SR :
B — Clk N : \ |
1 — L A
Clk B_i |

Z - |

a1\
* T, =10 ns \
e T,4=2ns,T,=1ns AyvwoTtn Tipn
* Tooq=2ns, Ty, =1ns, T, y=0.5ns OK MapaBiaon

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