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2
1
0 <—Stack bottom

Stack top

Stack pointer

Functional scheme of memory stack

Cursor Numeric
control keys

keys

Keys in the keyboard of IBM PC computer




Image scanner

CCD array < |
(Charge-coupled device)

circuit with RGB layers
Computer Engineering Department, TU Lodz
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Touch screen

Surface acoustic wave (SAW
piezoelectric transducer

protective

resistive
glass

cathode
ray tube

&
=]

o
=
S

1)
o
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Organisation of a screen in character mode

PROCESSOR Monitor

Screen Character
buffer generator

Graphics card and Visual Display Unit (VDU)




LCD monitors

Liquid crystal display (LCD) — one pixel formation
Control voltage

Axis of : Axis of
polarization polarization
Polarizing Alignment Polarizing

filters layers filters

Axis of 4 Axis of
polarization polarization

Computer Engineering Department, TU Lodz
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Solid Ink printers

Phase-change printers
(transfix technology)

1 |
1 I | Ink container
] Print-head

" | 'T -
Paper\f\‘ det i 1 N
‘\\\ / 1 \
- - [ \
Print S !
( )
()

The image is k Rotating,
transfixed oil coated
to the page drum
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Sublimation printers n
Dye-sublimation printing technige

Shift direction
of the plastic foil

Static head with
heating elements
of controlled
temperature

Foil with a dye
(3 or 4 colors)

Paper
shift
direction
Computer Engineering Department, TU Lodz 35
Optical Magnetic Magneto-optic Flash memory
disks torage device devices (electronical)
backup tapes| , memory .
- streamers disks cards USBES
hard disks
Classification of storage devices
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Magnetic storage devices

read-write
head

hard
disk <

access arm paCk
jecess am
s }head

SW X floppy

disk

Schemes of magnetic storage devices:
a - tape, b — floppy disk, ¢ — hard disk
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L3
Floppy disk
sector\
Floppy disk is divided into tracks & sectors
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Hard disk

i)
8
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External disk drive

100MB IOmega ZIP

Computer Engineering Department, TU Lodz
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CD drive
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[T CDreading scheme NN

acrylic label
lacquer
Hy aluminium
polycarbonate ‘ \
plastic

focusing
lens

collimator

Semi-transparent

mirror photodiode

cylindrical
lens

semiconductor
laser

42




CD and DVD discs

i O gim
-~ minimum

Single sided, single layer disc - 4,76 GB
] b mem
O

Single sided, double layer disc — 8,56 GB
0E e

oo

06w

£.0.

Double sided, single layer disc - 9,4 GB

0,6 mm
0,6 mm
side B a0

Double sided, double layer disc - 17,1 GB

0,6 mm
0,6 mm
0|
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Flash memory

EEPROM - Electrically-Erasable Programmable Read-Only Memory

Address line

Bit line Isolator

>

] Floating gate

[ Control gate stores electrons

( eeeec00

Single transistor flash memory cell
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é

/O Interface

Central
Unit

CU — Control Unit
P — Peripheral

M.

emory S——
|
g
\

Transmission
initialization

Functional scheme of DMA transmission




