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Uplna séitadka - realizacia len z NAND
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Claude Elwood Shannon

*30. aprila 1916, Michigan
1 24. februar 2001, Massachusetts

— profesor na MIT
Kybernetika, Tedria informéacie, Entropia
Symbolicka analyza zmeny a spinacie obvody

Bell Labs Inc. - reléova logika
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Source: Wikipedia, http://cyberneticzoo.com
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1. Cievka (coil)
2. Kotva (armature)
3. Kontakt (contact)

Pocet
elektrickych cyklov: 105
mechanickych cyklov: 107

Source: Wikipedia

Theseus:
Maze-Solving Mouse (1952)

Source: http://cyberneticzoo.com



Elektronka

@

Source: Wikipedia

Tranzistor

-

Bell Labs

John Bardeen, Walter
Brattain, a William Shockley

Nobelova cena 1956

Source: Wikipedia

Tranzistor
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Elektronka

ENIAC

-r.1946
- 17,468 elektroniek
- P =150 kW
-m =27 000 kg
-2,4x09x30m
- $487,000

(ekv. 2016: $6,740,000)

Source: Wikipedia

Tranzistor

© Computer History Museum

S Wikipedi
1939: William Shockley (AT&T's Bell Labs) myslienka nahrady elektroniek ource: Wikipedia

1947: Shockley -> John Bardeen and Walter Brattain prvy reélny tranzistorovy zosilfiovag
1956: Nobelova cena pre vsetkych troch
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Tranzistor

5v

Control = 5V ~ ON
Control = 0V ~ OFF
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PMOS (MOS tranzistor s kanalom P)
- historicky najstarsia technologia:
- nevyhody: nizka rychlost’ a zla zluciteI'nost’ s TTL obvodmi

Sourie.

Drain
Nahrada: NMOS (MOS tranzistor s kanalom N).
Technolégia CMOS (Complentary MOS)
198
Vyhody: VDD
minimalizované straty
zlucitelné s TTL P-Hos
In
N-pog

Logické urovne:
log. 0 = 0,0 az 0,3xVp,
log. 1 = 0,7xVp, az Vpp

Ak Vpp =50V jeto0az 1,5V
Ak Vpp, =50V jeto3,5az5,0V
. Okrem Vp, = 5,0V sa pouziva aj Vpp, = 3,3V a Vp, =2,9V ainé.
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Tranzistor unipolarny

Sucasné pocitace vyuzivaju unipolarne tranzistory
FET - Field Effect Transistor
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Integrovany obvod

m) brenaighor 20pnd (1]
ns v dopa 1934 0

12.9. 1958

Americky fyzik Jack Kilby
vytvoril prvy integrovany
obvod na jedinom Cipe
2000 - Nobel Prize in
physics
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Integrovany obvod Moorov zakon

Gordon Moore

spoluzakladatel firiem Intel
a Fairchild Semiconductor

akababd o |

Mameo|  signiicaton o | vear o |Transistors numbert o | Logic gates numberi®l o

88 |amakacasegraton [ 1904 | 11210 1wz

Ho | macmscas g | 050 | 1910500 131058 Moore's law s the observation:

L5t | rge-scaie mtogratin | 1971 | 500 1020000 10010.8.960

LS S L A oo | Lol 0 O B e 1000010 FREE The number of transistors in a dense integrated circuit doubles
ULSI | utra targoscae negration | 1984 | 1,000,000 and more | 100,000 an mre

approximately every two years (1965)

Moorov zakon
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Moorov zakon

Ak by sa rovnako rozvijal automobilovy priemysel:

300 000 km/h 850 000 km / liter

0,04 $/ks
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TTL (Transistor-Transistor-Logic)

Integrovany obvod 4x 2-vst. NAND

Technolégia SSI - obsahuje cca 16 tranzistorov a dalSie stciastky
Cena cca 0,30 $ ale bola aj 22§ r. 1965

Nie Intel Core i5-7400 Quad-Core, 3.0 GHz (65 W), TurboBoost 3,5 GHz, Intel HD Graphics 630 (1000 MHz), 6 MB L3 cache, socket

1151, Kaby lake 14 nm
182,-USD  Tranzistorov: 750 000 000
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TTL obvody: logické Grovne
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Casové diagramy
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Zbernice - obojsmerny V/V
Procesor Pamat’ ‘
Pozn.:

ak sa obe zariadenia
snazia na vystup pretlacit
svoju hodnotu, tak 0-0
alebo 1-1je este OK, ale
0-1 alebo 1-0 sposobia
SKRAT, éomu sa chceme
wyhnat.




Zbernice - obojsmerny V/V
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Zbernice - trojstavovy vystup

Vstupy =
vystupy -

¢

Procesor

Zbernice - trojstavovy vystup )
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Zbernice - trojstavovy vystup

Vstupy
ystupy Procesor

Spéjanie vstupov a vystupov

~[>0——HL
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T \H (open) /L
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Aktivie vystupy Vystupy otvorené
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aktivacia vystupu riadenie smeru
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