TEXNOAOTIIA
YNOAOrIIZTIKQN 2YZTHMATQN



“"YAn TOU HaOrpaTog

MikponAekTpovikr)-TexvoAhoyia CMOS.

Eicaywyry otnv opyavwaon Kal AEIToupyia Twv UTTOAOYIOTIKWV
OUCTAUATWV.

APXITEKTOVIKEC DIadEDOUEVWYV eTTECEPYaOTWY (8086, ... , Core 2,
13, 15, 17, 19). MikpoeAeykTEC. ApXITEKTOVIKEC ARM. APXITEKTOVIKEC
JiKkpouttoAoyioTwy TUTTOU PC  (chipset, diauAol, onfuara
diakotrrig, DMA).  Apxitektoviky  Arduino.  APXITEKTOVIKN
Raspberry Pi.

Texvohoyie¢ nuiaywyikwyv pvnuwv (SRAM, DRAM, EPROM,
EEPROM, flash).

2uoTnuara deutepevouoacg pvnuns (HDD, SSD).



2U0TNUA HVAMNG TWV CUYXPOVWYV UTTOAOYIOTWYV
(APXITEKTOVIKEG Main memory, cache memory, virtual
memory).

Movadecg Kal ouoTriNaTa e10000U-£¢Od0U.

KapTteg fpxou. Movadecg ypagikwv-GPU.

TeXVIKEC aUugnOoNG TNG aTTOO00 NG TWV CUYXPOVWYV
emmecepyaoTwy (SIMD, pipeline, superscalar, branch
prediction).

APXITEKTOVIKEC JE TTOANOUG eTTeceEpyaoTeS (SMP, NUMA, mesh
network).

APXITEKTOVIKEC ETTIKOIVWVIOKWY OUCTAUATWY (switch, router).



MiKpOnNAEKTPOVIKNA

H pikponAekrpovikn cival TTEPIOXN TNG NAEKTPOVIKNG TTOU
TeEPINAUBAvVEl TNV UEAETN KAI TNV KOTOOKEUN TIOAU MIKPWV
ecapTnUATWy. AUTG Ta €CapTiuaTa  KataokeuddlovTtal aTTo
NUIaywyoucs. MNoANG ecapTriuata TNG KAQOOIKNG NAEKTPOVIKAG
KATAOKEUAOVTAI OE HOP@N KATAAANAN YIO MIKPO- NAEKTPOVIKEG
UAOTTOINOEIC. 2€ auTa TTEPIAauBavovTal TpavlioTop, TTUKVWTEG,
TTnvia, avmiotaoelig kal diodol. Ta Wn@iaka OAOKANpwHUEVA
KUKAWMATA AatTOTEAOUVTAI KUPIWG aTro TpavdlioTop.



OAOKANpWHEVA KAl TUTTWHEVO KUKAWHOTO

[la TNV  KOTAOKEUN  TWV  UTTOAOYIOTIKWY  OUCTAUATWYV
XPNOIMOTTOIOUVTAlI ONMEPA OAOKANPWUEVA KUKAWMOATA TO OTTOid
uali pye aAAa ecaptripaTa ouykoAAouvTal TTAVW O€ TUTTWHEVA
KUKAWOTA.

OAokAnpwuévo kKUkAwpua (Integrated Circuit 1 IC) eival €va
NAEKTPOVIKO KUKAWMA KOTOOKEUAOMEVO TTAVW OE€  €va TUAUO
TrupITiou (Silicon 4 Si) 1 GAAou nuIaywyou (semiconductor).

Ta ouyxpova rurtwpuéva kukAwuara (Printed Circuit Boards 1
PCB) civar tunuara fiberglass tavw oTta otmoia  €xouv
dnuIoupynBei CUVOELDEIC ATTO ETTIXPUCWHEVO XAAKO.



OAoKANpwHEVA KUKAWUOTA




Aopn} OAOKANPWHEVOU KUKAWMNOTOG




Wafer ye oOAOKANpWHEVA KUKAWHOTA




Kataokeu OAOKANPWHEVOU KUKAWMNOATOG

l Dace into chips

27 cHIp

Mount chip in package and
then wire bond pads to leads







Katnyopieg OAOKANPWHEVWYV KUKAWNATWY

Small Scale Integration (SSI) where the number of transistors
incorporated in a single IC chip is up to 100.

Medium Scale Integration (MSI) where the number of transistors
incorporated in a single IC chip is from 100 to 1000.

Large Scale Integration (LSI) where the number of transistors
incorporated in a single IC chip is from 1000 to 20,000.

Very Large Scale Integration (VLSI) where the number of
transistors incorporated in a single IC chip is from 20,000 to
10,000,000.

Ultra Large Scale Integration (ULSI), where the number of
transistors incorporated in a single IC chip is from 10,000,000
to 1,000,000,000.



OAoKANpwuEVO KUKAWMO SSI




KukAwpata SSI




KUkAwpa MSI
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KUkAwpa LSl (Etreéepyaoctic Z80)
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KUkAwpa VLSI




KukAwpa ULSI

Ultra Large-Scale Integration
(ULSI)- More than 1 million

electronic components per chip

The Intel 486 and Pentium
microprocessors, for example, use
ULSI technology. The line between
VLSI and ULSI is vague.




Moore's law

Moore's law is the observation that the number of transistors
In a dense integrated circuit doubles approximately every two
years. The observation is named after Gordon Moore, the co-
founder of Intel and Fairchild Semiconductor, who in 1965
paper described a doubling every year in the number of
components per integrated circuit, and projected this rate of
growth would continue for at least another decade. In 1975,
looking forward to the next decade, he revised the forecast to
doubling every two years.
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Katnyopieg OAOKANPWHEVWY KUKAWHATWY

IC

ASIC STANDARD PRODUCTS

l
l |

Standard ICs Programmable

{(E.g.. 74 series ICs) Devices

| i

PLD FPGA

i ASIC — Application Specific Integrated Circuit
l l PLD — Programmable Logic Device
SPLD — Simpler PLD
SPLD CPLD fpier
CPLD — Complex PL.D
i PLA — Programmable Logic Array

PLA

l l’ Fi g 1.1 PAL — Programmable Array Logic
PAL PROM FPGA — Field Programmable Array logic



IC construction

System

Specification
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TexvoAoyia ouyk6AAnong through hole




TexvoAoyia ouyk6AAnong SMT

SMT: Surface Mount Technology



Resistors

A resistor is a passive two-terminal electrical component that
implements electrical resistance as a circuit element. Resistors

may be used to reduce current flow, and, at the same time, may
act to lower voltage levels within circuits.




Quikég avtioTaoeig (through hole)




Avtiotdoeig SMD

=2 VLD

-
ot J

R2A -R29




2XE€0€IC TTou ouvdéouv TNV 1A0n (V), TNV €vraon (i), Tnv
avTiotaon (R) kai Tnv 10x0 (P) o€ KUKAwPa pe avriotaon
Kal TTnyn T1aong.

Resistance Power Dissipated
Voltage (chms) R (watts)

(volts) P




Capacitor

A capacitor is a passive element that stores energy in the
form of an electric field.

This field is the result of a separation of electric charge. The
simplest capacitor consists of a pair of parallel conducting
plates separated by a dielectric material. The dielectric
material is an insulator that increases the capacitance as a

result of permanent or induced electric dipoles in the
material.



Capacitor types

www.divstompboxes.com

Tantalum
: Polyester Film
Polyester Film Ceramic ( Boo: style)

Electrolytic




Inductor

An inductor is a passive energy storage element that stores
energy in the form of a magnetic field. The simplest form of an
inductor is a wire coil, which has a tendency to maintain a
magnetic field once established.




Types of inductors

Core wounded with wire  Inductors having different types of core



Inductors and capacitors on a motherboard




HMIAMQroi

Ta diagopa oToIxEia TNG UANC UTTOPoUV va Ta dlakpiBouv 6oov
agopd TNV AywyluotnTA TOUG, Of aAywyoug, MOVWTEC Kal
NUIaywyouc. Ta UAIKG oTa otroia Baciletal N KATAOKEUN TwV
OAOKANPWHEVWV KUKAWPATWY gival ol nuiaywyoi. O1 nuiaywyoi
(semiconductors) dlakpivovTal 0€ EVOOYEVEIC NUIAYWYOUC Kal O€
NUIAYWYOUG HE TIPOOUicelS. Evdoyeveic nuiaywyoi €ival 1o
Trupitio (Si), To yeppavio (Ge), kaBwg kal aAAec evwoelg. Ol
NUIAYWYOi ME TIPOOMICEIC dlakpivovtal € TUTTOU N TIOU N
AYWYIMOTNTA TOUG OQEiAETal KUPIO O EAEUBEPA NAEKTPOVIA KAl
NUIAYWYOUG TUTTOU P TTOU N ayWwYIUOTNTA TOUG OPEIAETAl KUPIA
0€ NAEKTPOVIKEG OTTEG.



Aopn Tou KpuoTaAAou TTupiTiou (Si)




Aopn nuiaywyou trupiTtiou (Si)

Valence hole

Conduction
electron

Conduction
electron

a
Valence
o < electron

Valence hole




Hulaywyoi TUtTOU p KOl TUTTOU h

[la Tnv OnuIoupyia NUIOywywv TUTTOU N OUYKPUOTOAAOVOVTQI
TeVTaoBevr) aropa oT1roTE ONUIOUPYEITAlI TTEPICOEIO EAEUBEPWY
NAEKTPOVIWV.

[Nla TNV Onuioupyia nUIaywywv TUTTOU P OUYKPUOTAAAWVOVTQI
Tpo0oB00Bevr) ATopa OTTOTE dNUIOUPYEITAI TTEPICTEIO NAEKTPOVIKWV
OTTWV.



Hulaywyoi Si pe rpoopigeig

n-doped silicon p-doped silicon

TUTTOU N Totou p



Aiod0¢ nuIaywyou

P-type N-type P-N junction representation
material material

— Depletion region

Cathode

Schematic symbol

(b) / Stripe marks cathode

_-]_ Real component appearance
(c)




KautruAn aywyipotntag 81660ou nuiaywyou
ID

forward T

reverse-bias forward-bias

Vi

breakdown/! reverse l



Aiod0¢ nuiaywyou

Cathode




Aiodoi through hole kai SMD




LED

// Cathode

+ ' I - Flat Spot

Cathode
Short Lead







Transistor

Transistors are semiconductor device used to amplify or
switch electronic signals and electrical power. It has three
terminals. A voltage or current applied to one pair of the
transistor's terminals changes the current through another pair
of terminals. Because the controlled (output) power can be
higher than the controlling (input) power, a transistor can
amplify a signal.

Today, some transistors are packaged individually, but many
more are found embedded in integrated circuits.



Tutrol TpaviioTop

| Transistor types'l

Field effect
transistor

Junction FET sy.r

En ancemen




ArtroAIka TpavliocTop npn Kal pnp

emitter collector
hase hase
collector emitter

PHP Transistor HNPH Transistor

. emitter '_ collector H

PHP type base
HPH type PHP type
HPH type base

PHP type
HPH type

collector | || emitter
s




Bipolar transistor npn

Ekmoumoc

(E)

Baon (B)

(a) ZTeped
KaTtdoTtaon

2 UMEKTNG

Tpaviiorop NPN

(B) HAekTpoVIKOG
ouppPoAiouog




KdBetn Toun tpaviioctop npn




NMOS ka1 PMOS tpaviiotop

NMOS back gate  Pedion
LITER {a)

Source

Gate

(b}

Dirain



NMOS ka1 PMOS tpavliocTop TPIWV AKPOOEKTWV

M-channel

MOSFET Body
usially connecied
{0 source iermrmirg

F-channel



1.1. ATT6 10 KUKAWPATa TTOU didOVTAl OTNV OUVEXEIA TTOIO E£ival OAO-
KANpwHEvo KUKAwMa (IC) kai TTo1o TuTTwpéVo KUKAwMa (PCB).




1.2. ATT6 10 OAOKANPWHEVA KUKAWPATA TTOU didOVTAl OTNV OUVEXEIQ
TTol0 gival through hole kai TTolo SMT.

Through hole SMT



1.3. To oAoOKANPWHEVO KUKAWMA TTOU JidETAI OTNV CUVEXEIQ Eival
TexvoAoyiag through hole 1 SMT.




1.4. 210 OAOKANPWHEVO KUKAWMA TTOU QIOETAI OTNV CUVEXEIQ KAVTE
TIC KOTAAANAEC OUVOEOEIC WOTE va dNUIoUPYNOEi KUKAWUA TToU
va UAOTTOIEI TRV AOYIKN ouvapTtnon f=x+yz.
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1.5. A0 1a e€aptripara TTou didovTal aTAV CUVEXEIQ TTOIO Eival
TTNVio, TTOI0 TTUKVWTI) KAl TT0I0 avTioTaon.




1.6. ATTO TOUG NUIAYWYOUG TTOU QidOVTAl OTNV CUVEXEIA ONUEIWOTE
TTOI0G €ival TUTTOU p Kal TToI0G €ival TUTTOU N.




1.7. Ava@EpaTe TTOU OQEIAETE N AyWYIMOTNTA OTA PETAAAQL.

1.8. Ava@EpaTe TTOU OPEIAETE N AYWYILMOTNTA OTOUG NUIAYWYOUC
TUTTOU N KAl TTwG dnuioupyouvTal.

1.9. Ava@EpaTe TTOU OQPEIAETE N AYWYIMOTNTA OTOUG NUIAYWYOUG
TUTTOU p KaIl TTwG OnMIoupyouvTal.



1.10. Y1roAoyioTe o€ mA To peuua TTOU DIQPPEEI TNV AVTIOTOON
TOU KUKAWWMAOTOC TTOU JIidETAl OTNV OUVEXEID KABWGS Kal
TNV 10XU TToU KaTavaAwveTal g auTh (1 mA=10-3A).

Ideal Voltage Source

Rin

0Q

Vin
1.5V

Rload
802




1.11. 210 KUKAWPOTA TTOU OidOVTAI OTNV OUVEXEIQ EVTOTTIOTE TNV
Oiod0 TTOU AYEl KOl auTh TToU gV AVEI.

R=330 Q R=330 Q

N




1.12. Na uttoAoy1o0¢i To peupa TToU dlappéel TNV diodo yia R=330
Ohm o61av Vs=3.3 Volt. (Diode Voltage Drop, Vd=0.7 V)

R
—A\W,
P Anode

s — SZ

- Cathode




1.13. Na uttoAoyio8¢i 1o peupa 1Tou diappéel To LED yia R=330 Ohm
(@ewpnoTe 10 LED Voltage Drop Vd=2.0 V).

R=330 Q

— LED
__V=oV




1.14. AT16 10 €CapTApaTa TTOU didOVTal OTNV CUVEXEIA TTOIO €ival
diodoc¢ Kal o TpavdlioTop.




1.15. ATTO Ta nAeKTpOVIKA cUUPBOAa TTOU didovTal OTNV CUVEXEID
oo avTtiotoixei oe NMOS kair tmoio PMOS og Tpiwv
OKPOOEKTWV.

Drain(D) Drain(D)

MOSFET bo_ay connected to source terminal

N

Source(S) Source(S)

Vs




