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Magneticky zaznam dat
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Némecky magnetofon, 1945



Magneticky buben 1932

From Computer Desktop Encyclopedia
Reproduced with permission.
& 2000 The MITRE Corporation Archives

Magneticky zapis po obvodu rotujiciho valce s feromagnetickou
vrstvou. Kazda stopa méla samostatnou zapisovaci a Cteci hlavu.

Digitalni data, kapacita 500 000bitt

Typ pocitacove paméti hojné vyuzivany v 50-tych a 60-tych letech 20. stol.



1956 Hard disk

tezkopadne zarizeni

Quebe: Deutsche Fotothek


http://upload.wikimedia.org/wikipedia/commons/b/b4/IBM_350_RAMAC.jpg
http://upload.wikimedia.org/wikipedia/commons/9/96/Fotothek_df_n-10_0000117.jpg
http://upload.wikimedia.org/wikipedia/commons/3/3c/DysanRemovableDiskPack.agr.jpg

1980 Seagate
5,25“ disk (5 MB)




Caparity (GH)

Kapacita pevneho disku
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https://commons.wikimedia.org/wiki/File:Hard_drive_capacity_over_time.svg

Zvysovani kapacity ,,hrubou silou*




Zvysovani kapacity technologickym vyvojem

* tenka feromagneticka vrstva

* Uzka stéerbina v prstenci

Lubricant, ~1 nm
= Carhon overcoat, <I5nm | ° blizkost hlavy na povrchem HD (nyni
MMagnetic layer, ~30 nm desitky nm)

nderlayer, 50 nm | « MR &teci prvek

1—P sublayer, ~10,000 nm

Bosing 747 706 m long

SOUéasny Stav - analogie = Altitade: 1.9 mm Lubricant: U.13 mm

Carbon overcoat: 0.5 mm




MR hlavicka
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1963 Hudebni kazeta QT o

1981 Sinclair ZX81

150 USD
stavebnice 99,95 USD




1971 8" floppy disk
1976 5,25" floppy disk
1981 3.,5" floppy disk

1994 3,5" zip disk




Dveé kuriozity

1949 Delay line memory

Mercury memory of UNIVAC (1951)
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rtut ma podobnou akustickou impedanci jako
Kfemen



Williams-Kilburn tube 1946

prvni pamét typu RAM

kapacita cca 1kbit

Manchester 'Baby' (1948)
Manchester Mark 1 (1949)



poacepobit

Zapis log 0 — pise teCku

Zapis log 1 — pise Carku
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Cteni

Z vnéjsi strany trubice je umisténa kovova deska. Pri Cteni se
elektronovy paprsek zaméfi na dany bit. Pokud byl kladny - log O,
nedojde k velké zmené jeho naboje. Pokud byl zaporny, tak se

prebije na kladny a to indukuje proud ve vnéjSim obvodu (zména
naboje na kondenzatoru).
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Paméti RAM (Random access memory)

PocCet prvku n-n

Pocet datovych vodiCu 2:n




1949 Magnetic core memory
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1980 . |
g x l6kbit memory chips |
= 16kb memory card .




294,912 jader (biti)
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Integrované pameti

Struktura MOS (Metal Oxide Semiconductor)
M-KMOS Transistor

input (V+)




1966 DRAM

From Computer Desktop Encyclopedia
E 2005 The Computer Language Co. Inc.

One Dynamic RAM Bit (DRAM bit)

Row Select

I Bitline

H Wordlines
|

HMOS
geﬂll:chl _ ;:.,_ Cell node
Capacitor
= Node dielectric
Ground Cell plate

SEM photomicrograph of 0.25-pum trench DRAM cell suitable for
scahing to 0.15m and below. Reprinted with permission from [17]:
© 1995 IEEE.



s 1 1
L[ L ]
o L1l 1 L
T A 1
x 1Lt L ol
i | L L
_D = = - =
%
=1 el il
z L L
0 = - =
T 1
~ T
L L
RAS —#- MUX
0 '1Fw.5 L -EI AAS Hl =1 D"ﬂ [4 PET}
7 I -
e LATCH
an [0 t t +
257 foos ] DATA SELECTOR (4 TO 1 MUX)

D.O. (DATA OUT)
TRISTATE
| BUS

tranzistory v
rade otevreny

Cteci vodi¢
zapojen


http://upload.wikimedia.org/wikipedia/en/3/3d/Square_array_of_mosfet_cells_read.png

SDRAM: Synchronous DRAM

DDR SDRAM: Double Data Rate Synchronous DRAM



SRAM - Static RAM Bistabilni klopny obvod

U+
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T, T, Data — ZépiS
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W T; f‘)—><—¢l: T, l m'dﬂl
Adresovy vodit TS, T6 - Odpory
Data Data
Zapis hodnoty 1: Zapis hodnoty O:
Adresovy vodi¢ 1, T1, T2 otevieno Adresovy vodi¢ 1, T1, T2 otevieno
Data: 1 T4 otevieno, T3 uzavieno Data: 0 T4 uzavieno, T3 otevieno

Na T4 0 — zapsano Neg(1) Na T4 1 — zapsano Neg(0)



Vyhody: Rychlejsi nez DRAM (10ns)

Nevyhody: V¢étsi pocet soucastek pro jednu
bunku — vEtsi cena.

Paméti CACHE, videopaméti V/

T




ROM (Read only memory) , . _|5

Datovy vodié

Adresovy vodif
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PROM

Datovy vodic

Adresovy vodié

C200D0 How Sff Works

PROM



EPROM

s cluminum oeote
silicon dioxide " -

floating gate




Flash memory

Flash Memory Cell

Wordline
\\*! Control Gate
Tunnel Oxide
Floating Gate

Bitline

P - Substrate

M=



http://en.wikipedia.org/wiki/Image:DSCN0411.JPG

zapis log 0

Programming Via Hot Electron Injection

200 A
FLOATING

GATE
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.

SSi kladné napéti na Gate, vel
SD proud, nekteré elektrony
,zabloudi® na floating gate —
injekce horkych elektronda.

mazani (zapis log 1

Erasure Via Tunneling

OPEN

1
SOURCE
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ource nezapojen, velky kladny
potencial pod foating gate,
tunelovani elektronu pres tenkou
bariéru.


http://upload.wikimedia.org/wikipedia/commons/2/28/Flash-Programming.svg
http://upload.wikimedia.org/wikipedia/commons/1/1f/Flash_erase.svg

Label
Acrylic
Aluminum

1977 CD
1984 CD-ROM

Polycarbonate plastic

22000 How Stuif Works

/705 mictons

~ J//1.6 microns

Disc Drive z
Laser Trgc:'lic‘ll:g

Pickup Assembly

Disc Drive Laser Tracking
Motor Lens ~Motor




1990 Magneto optical disc

Prvni piepisovatelny
opticky audio format

Magnetoopticky Kerriiv jev — zména
linearné polarizovan¢ho svétla na elipticky
polarizovan¢ pi1 magnetizaci materialu

Zapis: zahrati feromagnetika na Curieovu
teplotu a ochlazeni zpét ve vnéjSim mg. poli
dan¢ polarizace

=



http://en.wikipedia.org/wiki/Image:MiniDiscLogo.png

Guard band [0.5 um]

Wobbling groove [1.1 wm]

Protective layer [10 pwm]

Reflective layer [Al]
Dielectric layer [SiN]
MO layer [TbFeCo}
Dielectric layer [SiN]
[Total 0.2 wm)]

Polycarbonate
substrate [1.2 mum)

Figure 124 Recordable discs are manufactured with a pregroove configu-
ration to guide the writing and reading laser within a spiral track. The MO
recording layer is contained within dielectric layers. (Sony Corporation)



Incident Beam Reflected Beam

Polarization
Vector

Figure 1.20. Schematic diagram describing the polar magneto-optical Kerr effect.
Upon reflection from the surface of a perpendicularly magnetized medium, the
polarization vector undergoes a rotation. The sense of rotation depends on the
direction of the magnetization vector M, and switches sign when M is reversed.



