YAIKO YMOAOTIETH
(HARDWARE)
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-
[TEPIEXOMENA

- ETre€epyaoTng

- MnTpIKN TTAQKETA
* Chipset
» AiauAol eTTikoIvwviac (buses)
* 2UVOEOEIC UNTPIKNC TTAAKETAC

- Mvnun tou H/Y

- RAM

- METpa TTpooTaCia

- TorroBétnon CPU o€ ynTtpIkn TTAGKETO
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KevTpikn Movaoda

O 9 @ 2 D D - =

O D e O O Dy D D D oD o =
— ——
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ETrecepyaotnc
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O «eykepaAoc» Tou HIY

- Emreéepyaotnc (processor) n aAAIWCG
Kevrpikn Movada Emreéspyacia — KME
(Central Processing Unit — CPU)

Xpnotog Pétoag



Etrecepyaotnc

Xpnotog Pétoag



Etrecepyaotnc
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KataokeuaoTeC ETrecepyaoTwy

- KUpIOI KOTOOKEUAOTEC ETTECEPYATTWY YIA
uttoAoyioTika cuaTnuara (H/Y, tablet,

smartphone)

<NVIDIA. | Qualcomm

(me) | LT

AMD
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KataokeuaoTeC ETrecepyaoTwy

- KUpIOI KOTOOKEUAOTEC ETTECEPYATTWY YIA
H/Y




[1o10C €ival 0 KATOAOKEUAOTNC TOU
eTTecepyaoTn Tou HY oac;

Xpnrioto¢ Pétoag 10




T
XapaKTNPIOTIKA Tou ETTecepyaoTn

Baon TotroB£TNONC (Socket)
. TTANBo¢ TTUpnNVwy (cores)
guyvoTtnTa Aeiroupyiac (frequency)

XwpenTIKOTNTA AavBavouoag uvnung (cache
memory)

~ wh =
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XapaKTNPIOTIKA Tou ETTecepyaoTn

1. Baon romro6srnong (socket)

'\ S
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XapaKTNPIOTIKA Tou ETTecepyaoTn

1. Baon rorro@érnoncg (socket)
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XapaKTNPIOTIKA Tou ETrecepyaaTn

2. TTAn6GOo¢ TTUPNVWYV (Ccores):
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XapaKTNPIOTIKA Tou ETTecepyaoTn

2. TAn6o¢ rupnvwy (Cores number):

Integrated heat

Silicon chips (dies)
_ spreader (IHS)

\ ey

£
.r'k *
g
!
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[Tupnva etrecepyaot (CPU core)

- TTUPNVAC. EVAC «ETTECEPYAOTNC» YEOA OTO chip ToUu
ETTECEPYAOTN

- 2 TTUPNVEC UTTOPOUV VA EKTEAOUV TAUTOXPOVA
(TTapAAANAQ) 2 OIQOPETIKEC EVTOAEC/ETTECEPYATIEC

> TTApdAAnAn smeéepyacoia Spreader (HS)

spreader (IHS)

Silicon chips (dies)
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ETrecepyaoTEC TTOAAWY TTUPAVWYV (Multi-
core CPUs)
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ETrecepyaoTEC TTOAAWY TTUPAVWYV (Multi-
core CPUs)
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[Tupnvac emrecepyaotn (CPU core)

- 'Evac emmecepyaoTiC TTOAAWY TTUPAVWYV (TTOAU-
ITNPUVOC) AeIToupyei hE BEATIOTO TPOTTO OTAV TO
AOYIOMIKO TTOU EKTEAEITAI ACIOTTOIEI TOUC TTOAAOUC
TTUPNVEC
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XapaKTNPIOTIKA Tou ETTecepyaoTn

3. 2uxvornra Asiroupyiacg (CPU Clock Rate):

* ONAWVEI TTOOEC EVTOAEC VA OEUTEPOAETTTO UTTOPEI
VO EKTEAEOEI O ETTECEPYAOTHC
> OXETICeTal UE TNV TAXUTNTA AEITOUPYIOG TOU

Xpnotog Pétoag



2.UXVOTNTA AEITOUPYIOC ETTECEPYOOTN

- KaBopileTal ATTO £Eva POAOI

* 0€ KABE KUKAO («XTUTTO») TOU
POAOYIOU O ETTECEPYAOTNG EKTEAEI 1
EVTOAN/eTTECEPYATIia

Evag kikhog
poADyLOU

-

L L L
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2.UXVOTNTA AEITOUPYIOC ETTECEPYOOTN

- METPIETAI O€ HZz (Hertz, KUKAOI ava
OEUTEPOAETITO)

* Hz = 110001 KUKAOI TOU poAoyiou o€ 1 sec.

Evag kikhag
poADYLOL

- -

L L L

:I:p'fl'h“:"; _—
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2.UXVOTNTA AEITOUPYIOC ETTECEPYOOTN

3,4 GHz = 3.400.000.000 kUukAol poAoyiou / sec

Zuyvotnia
Aemoupyiag
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2.UXVOTNTA AEITOUPYIOC ETTECEPYOOTN

* €ival 0 JOVOC OEIKTNC/XAPAKTNPIOTIKO VIO TOV
TTPOCOIOPICHO TNC TAXUTNTAC TOU
ETTECEQYOQOTN;
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XapaKTNPIOTIKA Tou ETTecepyaoTn

4. xwpnTiKOTNTA Aav@avouoac pvnunc
(cache memory)
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A SESESESESESEEESETESTESTESTETE T
AavBavouoa pvnun (cache memory)

* MIO ATTIOTEUTO Ypryopn MvAun (aioclnta ypnyopoTtepn aTro
TNV pvAun RAM),

* EVTOC TOU ETTECEPYAOTN

« ypnoiyotroicital atrdé Tn CPU yia Tnv ammodnkeuon Twv
OEOOMEVWV TTOU TTPOKEITAI VO UTTOBANBOUV o€ eTTeCEpyaaia
I/ Kal TTOU XPNOIJOTIOIoOUVTaI oUuXVva

2x24 2x 33MiB 5
CPU Cores L3 Cache Memory Disc
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AavBavouoa pvnun (cache memory)

- 3 emritreda (levels) yvnung cache
Level 1

Level 1
i — [

Cache Level 3
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AavBavouoa pvnun (cache memory)

- OIAPOPETIKN N TAXUTNTA TWV €TITTEOWV (L1.
L2, L3) Tn¢ yvnuNncg cache
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AavBavouoa pvnun (cache memory)

* TO pEyebog Tng cache BonBa otnv amédoaon NG
CPU

» 000 PJeyaAuTepO TO PEYEBOC TNG cache, TOoQ
TTEPICOOTEPQ DEDOUEVA PTTOPEI va aTToONKeUOEl yIa
TTOAU ypryopn Tpooaon O ETTECEPYAOTTNG

2x24 2x 33MiB M Di
CPU Cores L3 Cache emory Isc
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MnTtpikn INAaKETO




H «pntépa» Tou HY

- Mntpikn mrAakéra (motherboard, mobo)
» mobo = motherboard

XproTtog Pétoag 31




TUTTOTTOINCEIC UNTPIKWYV TTAOKETWV

- uéyeBog (form factor)

b=ty
SE=E Pico-ITX
et ano-I'TX

Standard-ATX

XproTog Pétoag -




Morthbridge
with heat sink Southbridge

DRAM
memory slots

hard drive PClslots

slots

power

connector \“‘t

CPU heat sinks
and mounting
points for fans

CPU socket

.\‘\ connectors for peripherals (e.g. audio,
Ethernet, serial port, USB, etc.)

Xpnotog Pétoag
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TUTTOTTOINCEIC KOUTIWV

SUFPER/ULTRA
TOWER

FULL
TOWER

TOWER
MINI

SMALL FORM
FACTOR

HTPL
21" 4 | awearr | arm-217 | 147-167 | SIZEVARIES | SIZEVARIES
AL-ATXK ATX | ~EATX ' ~ATX mATX [ ITX MINI-ITX MINI-ITX

5+ BAYS 3 -4 BAYS 1-2 BAYS
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- TUTTOTTOINON
UNTPIKNC TTAAKETOC

5

Micro-ATX

%_ — -
| ,l
SUPER/ULTRA
TOWER
V 4 FULL
TOWER
* ME TUTTOTTOINON
MID
TOWER
MIMI
y TOWER
SMALL FORM
KOUTIOU | T
‘ HTPLC

2T" + 217 =-27T" 177 -217 147 - 167 SIZE VARIES SIZEVARIES
AL-ATX ATK [ ~EATX ~ATX mATX | ITX MINFITX MINI-ITX

5+ BAYS 31 -4 BAYS 1-2BAYS
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e
XapaktnploTika TS MnTpIkNC MNAaKETOC

uEyeBoc¢ (form factor)

uttodoxn etrecepyaoTn (CPU socket)
chipset

TUTTOC uTToOTNPICOMEVNC UVAUNG
OUpEC eTTEKTAONC

Q.

A O B W o=
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XapaktnploTika TS MnTpIkNC MNAaKETOC

1. Méye6Oog (size)

Pico-X
ano-I'TX

._'_.-__“ -

Standard-ATX
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XapaktnploTika TS MnTpIkNC MNAaKETOC

2. urmoooxn emrecepyaoTn (CPU socket)
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XapaktnploTika TS MnTpIkNC MNAaKETOC

3. Chipset: &va oAokKAnpwuEvo (chip) 10
OTTOIO €ival UTTEUOUVO YIa TNV ETTIKOIVWVIO
* TOU ETTECEPYOAOTH,
* TNG KUplag uvnunc RAM kai
°* TWV AOITTWV TTEPIPEPEIAKWY CUOKEUWYV (TT.X.
KAPTA YPAPIKWY, OKANPOC OIOKOC)
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Chipset
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Chipset

chipset = set amro chips

* ATTOTEAEITAI ATTO OUO UTTOOUVOAQ:
1. Northbridge (Bop&io) uTTooUVOAO chipset

2. Southbridge (vorio) uttoouvoAo chipset

Southbridge § B9 & a5 . '. P
& !l R 1 _:_:“‘:3 2 = —
- J

. -

LI B ﬂlbI IIIIIIIIIIII
I N L L e
T Tt L T L e e L e e e T e it
D i e L I e e I L L e L e e R TI CTTS
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Northbridge

* QlaxelpieTal TNV Graphic Card
ETTIKOIVWVIA PETACU TWV

YPNYOPWYV OUCKEUWV
= gmrecepyaotn (CPU)

cPU

= RAM kai
7 , AGP Bus Frontside Bus
" KAPTAGC YPOPIKWY
(graphic card) el v
— ngran Fere
— MEYAAO MEPOG TNG -
atrodoong Tou H/Y Vides Card
BagileTal OTIG Metwer Card
TTPOOIAYPAPEG TOU Bound Card
Northbridge — TV Tuner Card
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Southbridge

- €IVAI UTTEUOUVO VIO TNV Graphic card
UTTOOTNPICN TTIO APYWYV
OUOKEUWV:

" KAPTEC ETTEKTAONG
(extention cards) T1.X.

cPU

Frontside Bus

KApTa OIKTUOU, Systom Bus PCI SLOT
KAPTA AXOU EE._:: ——
= HEOWV ATTOBNKEUONG o
= JUOKEUWYV TTOU ouvOEOoVTal Videa Card
o€ Bupec USB Metwork Card
Sound Card

. - TV Tuner Card
Hard Disk

Xpnaotog Pétoag



[Tou Bpioketal To Northbridge kai To Southbridge

Southbridge § ﬁ S S
4 LR i
=0 o

o - DDR2 800
] . DusiChannel
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[Tou Bpioketal To Northbridge kai To Southbridge

» [1o10 BPICKETAI TTIO KOVTA OTOV ETTECEQYATTH);
ﬂ’To Northbridge
1 To Southbridge

o

o (BEES o L
i 4 o P |
1] g s d = 1 e
e T ey = etk O
E i i - = T
S . EMC U ~
S e v i B N | K
. T | L g
o - A s
g AT | '}
'.-... i L = iy
| e _ by
By i el I
. E E E: " HE iyl { (b "
_ 5 5 H ; L 5 |
5 H B ; gt B et S
= B o M L f |t :
: BH. (& oy e Ve ]
' = = | H - H -
= HE -
5 o | J
- BB HE g i
1 (- = R = CYN - N
| i I"
i 3 il , i
I | [
£
-

_ Southbridge § E

s 23| .GS DDR2800 :
| g ""GS Dual Channel
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[Tou Bpioketal To Northbridge kai To Southbridge

i iy |
SN LTS - - Il_l i -

ey s B = “I;r HE L - ¥ .I-.-I._i:l.-:u :: ;- x il v b - :

a0 [ Ty I : = 1
X ey S NEE b cmmey g
’ L -1 [ r &

] e

Nt | E’l !. E‘ 1:;_\ L
e A i 1111 ol

i . g o 3
L ST e e ¥ ; A
i v - ) B | {

T 't ] R r-.-\.-- ThkeTanspi ATl

b
%
; Dn;i%'.;'nunni-' Tt & §

2 = e R
R paannoar saan i
L ARRARENR. RS

b

SOUTHERIDGE NORTHEBRIDGE
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- [lou PpiokeTal 10
- 10 Northbridge uttoouvoAo Tou chipset;
« 10 Southbridge uttooUvoAo Tou chipset;
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- O1 ouyxpovol
ETTECEQPYOAOTEC
EVOWMATWVOUV TO
Northbridge uttoouvoAo
TOU chipset

> OTN MNTPIKN TTAQKETA
UTTAPXEI JOVO TO
Southbridge.

Wik .... o ﬂ - _... & éi=5N ._ o

Nétio - Southbridge chipset
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- TTOU BpioKeTal TO i
Northbridge kai 10 |
Southbridge;
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- 70 Northbridge { |
EVOWHATWUEVO OTOV
ETTECEPYAOTN

> OTN MNTPIKN TTAOKETA

UTTAPXEI JOVO TO
Southbridge.
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- Trou Bpioketal To Northbridge kail To Southbridge;
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Chipset oe gUyXpOoVeC UNTPIKEC TTAOKETEC

- To Northbridge evowuatwpévo OTOV ETTECEPYAOTN

> OTN MNTPIKN TTAOKETA UTTAPXEI JOVO TO
Southbridge.
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2 UVOEOEIC UNTPIKNG TTAOKETAC




2. UVOEDEIC UNTPIKNC TTAOKETOC

1. P5/2 mouse port
2.P5/2 keyboard port
3. §/PDIF Out port
4. HDMI connector
5. DVIconnector
6. VGA port
7. [EEE 13%a (FireWire) port
8. eSATA port
9.USB ports
10.Rj45 port
11. Audio ports
a.linein (Nght blue)
b. ine out (lime)
¢ microphone (pink)
d. side speaker out (gray)
¢.rear speaker out (black)
{.center/subwoofer (yellow orange)
12.PCFE x16 slot
13. PCE-E x4 slot
14.PClslots
15. Super /O
16, Print Header
17.COM port
18.USB Header
19.5 SATA2 connectors
20. IDE conne ctor
21.4 DDR3 DIMM Memory slot
2.CAU
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EcwrepIkEC auvoeaelC uNTPIKNG MNAAKETOC

AvahoyiKoi
eicodol | £Epdol

ou
4x USB 2.0 iy K

VGA (D-SUB)

2xUSB 3.0

P3/2 DVI HDMI  eSATA
(dual-link)

Xpnotog Pétoag
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AiauAol etTikovwviag (buses)




AiauAol etTikovwviag (communication buses)

- Ol YPAUMEC (KavAAIQ) TTOU ETTITPETTOUV TNV
ETTIKOIVWVIO JETACU TWV OIAPOPWYV HEPWYV
Tou H/Y, O01TTWC:

* ETTECEPYAOTI

- RAM

« deuTEPEUOUOAC UVNMNG (ATTOBNKEUTIKA NECQ)
KAPTWYV ETTEKTAONC «—

* JOVAOWV €10000U/ecOOOU -
(TTANKTPOAQYIO, TTOVTIKI,
EKTUTTWTI G KATT.)

Xpriotog Pétoag S7




AiauAol etTikoivwviag (data buses)
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TUTTO!1 OIAUAWV ETTIKOIVWVIOAC

 MNTPIKI TTAAKETA Graphic Card
uTTOO0TNPICEI DIAPOPOUC
TUTTOUG data buses:

* Mvnung (memory)
- Emeéepyaortn (frontside &

cPU

AGP Bus Frontside Bus

backside) System Bus PCI SLOT
- PCI E:___'_'": e
* PCI-Express
- PCI-X s O
- AGP Motwerk Cord
- USB Beound Card
K.Q. Hard Disk ——
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TUTTO!1 OIAUAWV ETTIKOIVWVIOAC

- KAOBE 6I'(]U)\O§ Graphie Card
ETTIKOIVWVIOC £XEI TO
OIKA TOU XAPOAKTNPIOTIKA
ETTIKOIVWVIAC:

* TTPWTOKOAAO

* 2UXVOTNTA ETTIKOIVWVIAC lﬂ ::.
(T1.%X. 66MHZ) i

* EUpo¢ dedouEVWY
(«TTAGTOCR) (T1.X. 32 bits)

FCI SLOT
Video Card

Fatwork O spad
Beuinial ©ard

n - TV Tuner Cand
Hard Disk
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Aiauioc PCI

- shwa .
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AiauAoc¢ PCI-Express (PCle bus)

PCI>>

EXPRESS




Aiauioc PCI-Express (PCle bus)

- 4 J1aQOoPETIKA peyedn uttodoxwyv (slots) PCle:
1. PCle x1

2. PCle x4
3. PCle x8
4. PCle x16

v

’

x4

x1 x8 1{x16

BANDWIDTH BANDWIDTH BANDWIDTH BANDWIDTH
5Gbps / 400MBps 20Gbps f 1.6GBps A0Gbps f 3.2GBps BOGbps [/ 6.4GBps
bi-directional bi-directional bi-directional bi-directional
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Ekdooeic PCl Express

PCle | Released PCle Slots
Versions date x1 X2 x4 X8 x16
1 2003 0.25GB/s 0.5GB/s 1GB/s 2.0GB/s 4 GB/s
2 2007 0.5GB/s 1GB/s 2GB/s 4.0GB/s 8 GB/s
3 2010 0.9GBfs | 1.969GBfs | 3.94GB/s | 7.88GB/s 15.75 GB/s
4 2017 19GB/s | 3.928GBfs | 7.88GB/s | 15.75GB/s 31.51GB/s
5 2019 3.9GB/s 7.877 15.75GB/s | 31.51GB/s 63.02 GB/s
6 Zﬂﬁ:::;;ﬂ 0.7GB/s | 15.754GB/s | 31.51GB/s | 63.02GB/s 126.03 GB/s

PC| >
EXPRESS'
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L 4

YT1rodoxec PCI-Express

LT
_4

---------

S T T LLLLLLL Y

ARRRRRRERRRRNA M AL L)
L] - f

L
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Ymrodoxéc PCI-Express

LE R LA AT FEERST P ERESTFIENSFFEREN AT ERENN NN TS
FCEE RS .

':'-':=_':’=-"L w2 Core Lirlgekaer ®

. =
ol o - .-.. -'I"I- ) .’ a
’ "'r":;

. I. - FH.:I. PI'- Ilrlr
r—*.'—".—.—‘r-a

3 5
E-l-l-r|

1:".‘1
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YT1rodoxec kal kaptec PCIl-Express

- Mia pikpoTepn K&pTa PCle (x1) ytropei va ouvdebei o€ uia
UEYOAUTEPN Troéoxr’] PCle (11.X. x4)

% gy - . g '
s | PCle x1 - , =
> i P "_' -

- meees §

l
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YT1rodoxec kal kaptec PCIl-Express

PChe ﬂ.d.‘:;:-r_r:r Installation

- Mia JIKpOTEPN KAPTA

PCle (x1) ytropgi va -[ LILI
ouvdeBsi o¢ pia N TEE
ueYOAUTEPN UTTOSOXA R
PCle (171.X. x4) ——— 9 .-
E
— . 0
1 J ”
= I
= M
= ' :
i | \ ||
{111 1
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Aiauhoc AGP

i

ACCELERATED
GRAPHICS PORT




Aiauhoc AGP

- Ol TTAAIEC OPYEC KAPTEC YPUAPIKWYV l
ouvoiovTag ag uttodoxec PCI

- N dNMIoUPYIa YPNyopwyV KAPTWYV YPAPIKWY
odNyNoE€ OTNV avaykn yia TTI0 YPNYyopo
OiauAo emmikoivwviacg atro 1o PCI

— diauhoc AGP (Accelarated K CP

Graphics Port)
ACCELERATED

GRAPHICS PORT
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Aiauhoc AGP

Graphic Card

cCPuU

Frontside Bus

L Duda s
] mdwas e

B it 8

FCI SLOT
Video Card

Metwoik Capd

Bound Card

™ Tuner Card
Hard Disk
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Aiauhoc AGP

- oTnv AGP ouvdcovTal yOvo KAPTEC
YPAPIKWYV

-

- %
ad e LT
- bﬂ* " AL ‘
v ST SR La
b 40t

=

L1
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PCI-AGP - PCle

uovo n PCle x16
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AGP ¢svavt PCle

AcP

ACCELERATED
GRAPHICS PORT

PC| >

EXPRESS




AGP ¢svavt PCle

> N avaTrTugn Tou (TTio ypryopou) dlauAou
PCle odnynoe oTnVv aQvTIKATAOTAON TWV
(TTI0 apywV) OIAUAWV/UTTOOOXWV

= AGP

Cl >

EXPRESS
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Kapta erektaonc AGP
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Mvnun Tou H/Y




Karnyopiotroinon pvAung HY

Mvrun Tou H/Y
(computer
memory)

Kupia/ [Mepipepeiakny/

KevTpikn BonBntikn/
(main/central AcuTtepelouoa
memory) (secondary memory)

MvrAun Mévo Mvnun Tuxaiag
AVAyVWONCg [poaTeAaong oy Bk
(XelY) (RAM)

"«e

USE flash diive

Xpnaotog Pétoag



RAM
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T
RAM

- Mvnun Tuxaiac lNpoomréAaonc (Random
Access Memory)
- TA TTEPIEXOMEVA TNC XAVOVTAl JOAIC OIAKOTTEI N
TPOPOOOUia TNC UE peUA
» gival yvnun mpoowpivnc amobnksuvonc (volatile
memotry).
— Q& MTTOPEI va XpnoIPoTToinBEi yia yoviun
arroOnKeuon OEOOUEVWY Kal TTPOYPOAMMATWV.
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T
RAM

- Mvnun Tuxaiac lNpoomréAaonc (Random
Access Memory)
- TA TTEPIEXOMEVA TNC XAVOVTAl JOAIC OIAKOTTEI N
TPOPOOOUia TNC UE peUA
» gival yvnun mpoowpivnc amobnksuvonc (volatile
memotry).
— Q& MTTOPEI va XpnoIPoTToinBEi yia yoviun
arroOnKeuon OEOOUEVWY Kal TTPOYPOAMMATWV.
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[Toia gival n douAeia Tnc RAM

1. AEXETAI TO OEOOUEVA ATTO TOV OKANPO
OIOKO N aT1rd AAAQ UTTOOUCTAUATA.

CPU

Hard Drive
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[Toia gival n douAeia Tnc RAM

2. AIvel HEPOC TWV OEOOUEVWY OTOV
ETTECEQYQOTN.
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[Toia gival n douAeia Tnc RAM

3. ATT0OnKeUEl TO ATTOTEAECUATA TTOU
UTTOAOYIOE O ETTECEPYAOTNC.
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[Toia gival n douAeia Tnc RAM

4. MetapEpel Ta 0edOPEVA OTOV OKANPO OIOKO,
N GAAQ UTTOOUCTAMATO

@l RAM

- — B
Hard Drive
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Tutrol (katnyopiec) RAM

RAM Memory

1.. DRANM DNDRAMM

fﬂ. § %' ,\ i "\' i

ﬁﬁﬁﬁ
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Tutrol (katnyopiec) RAM

Note, as well as the different numbes of pins, the difierent spacing of the siofs in the connecior-edge

=i
— e Y
30 pin SIMM 72 pin SiMM {r:gﬂ?mmm 184 pin RAMBUS RDRAM RIMM
100 pin DIMM 72 pin SODIMM 144 pin SDRAM 200 pin DDR
prinder RAM SO SODIMM

FLEECT 1) N =g =T = LT, N T

168 pin SDRAM DIMM 184 pin DDR DIMM 240 pin DDR-2 DIMM
240 pin DDR-2 FBE-DIMM, standard & Apple hest=ink 203 pin DDR-3 S0DIMM 240 pin DDR-3 DIMM

Xpnaotog Pétoag




-
DIMM ka1 SO-DIMM

[ ceozrecro

32GB UDIMM (4Gx64)
LGl 2Rx8 - DDR4-2666
WE KNOW MEMORY D4D14Gb46G-A285A

32GB ECC 50-DIMM (4Gx72)
B3 LB DDR4-2666, ind. Temp (-40 to 95°C)

We know memory  D45S04GT726G1-A285A
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Ta xapaktnpioTikad TN RAM

Tonog

MeyeBog
XapakTnploTika

ZuxvoTnTa

CAS Latency

Voltage

DDOR SDRAM DDR2 SODRAM DDR3 5DRAM DDR4 5DRAM DDRS 5DRAM S0 DIMM DDR2 S0 DIMM DDR3

SO DIMM DDR4 S0 DIMM DDRS

1GB 2GB 408 8GE 16GE 32GB o4GBE 128GE

Dual Channel Quad Channel RGB

800MHz 1066MHz 1333MHz 15600MHz 1866MHz  2133MHz  2400MHz  2666MHz  2933MHz  3000MHz
2200MHZ  3466MHz 2600MHz 3733MHz 4000MHz  41332MHz 4266MHz 4400MHz 4800MHz 5200MHz
5333MHz  5600MHz  &000MHz  6200MHz  6400MHz  &600MHz  SEB00MHz  7200MHz  7600MHz 7EOOMHz
28000MHz

Z 3 4 & F§F 9 10 11 iz 14 13 16 17 18 15 20 22 28 32 36 382 40 46

1.1v o 1.2V 1.25v 1.35V 1.4V 1.5V 1.6V 1.653V 1.8V
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RAM attAou £vavTi OITTAOU KOVOAIOU

Single Channel

101107010100010101110111010100001011101
1010010101111000111011110010101001011010
101101010110101011070001011010101010101

Dual Channel configuration uses both the
memory channels, doubling the bandwidth.

-

Xpnotog Pétoag

001101010110101011010001011010101010101
1101101010100010101110111010100001011110
10110010101111000111011110010101001011110

001101010110101011010001011010101010101
1011001010111100011101111001010100101100
107110010101111000111011110010101001011110




RAM attAou £vavTi OITTAOU KOVOAIOU

Dual Channel Configuration [ coomecron
CPU Socket
Slot 4
Slot 2
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RAM attAou £vavTi OITTAOU KOVOAIOU

Quad-Channel Configuration IS caomecron
CPU Socket
Slot 4
Slot 3
Slot 2
Slot 1
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RAM attAou £vavTi OITTAOU KOVOAIOU

- [lola eival n owaoTn eykaTtaoTaon;
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ROM

- Mviun uovo yia avayvwon (Read Only
Memory)

° T TTEPIEXOMEVA TNC OIATNEOUVTAI KOI JETA TN
OIAKOTT) TNC Tpopodoaiag Tou H/Y ue peupa

» €ival yvAun povipng ammo@nksuonc (non-
volatile memory).
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ROM

- EKel BpioKeTAl ATTOBNKEUUEVO TO AOYIOMUIKO
BIOS

XpnoTtog PE100¢



AguTEPEUOUCA VNN

- T TTEPIEXOMEVA TNC OIATNPOUVTAI KOI JETA TN
OIaKOTIN TNG Tpopoodoaiac Tou H/Y ue peuua

» gival yvnun poviunc arrolnksuonc (non-volatile
memory).

> TTEPINQMPBAvEl Ta atroOnKeuTIKA pEoa Tou HY
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ATTo0ONKeUTIKG pEoa HYY

m|

Memory Cards

Computer Storage

[ 1 Devices

Floppy Disk

Hard Disk Drive

Optical Discs
Digitalworld&839.com

Pen Drlve

Xpnotog Pétoag
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ATTOONKEUTIKA PJEOT

Nelds wp fo 48x Speed

Hard Disk CD VD
‘ y -
g e @
Floppy Disk Pendrive Memory Card

Xpnotog PEtoag

Burn Your Own
Music CD A
700 1 -
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2 KAHPO2 AI2KOX
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Katnyopie¢ okAnpwv OICKWV

- Me 3aon 1o yEco (UAIKO) atroBrikeuoncg Twv
OEOOUEVWV

- Mg Baon 10 péEyeBog

- Mg Baon TNV TEXVOAOYIQ ETTIKOIVWVIOC ME TNV
UNTPIKN TTAOKETO
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Katnyopie¢ okAnpwv OICKWV

- Mg Baon pEoo (UAIKO) atrofnkeuonc Twv OeO0OUEVWV

SSD vs HDD

(Solid State Drive) (Hard Disk Drive)

o
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Katnyopie¢ okAnpwv OICKWV

- Mg Baon 1o pEoo (UAIKO) atroBnkeuong Twv
OEQOUEVWIV

HDD " SSHD
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Katnyopie¢ okAnpwv OICKWV

- Mg Baon 10 uEyebog
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Katnyopie¢ okAnpwv OICKWV

- Mg Baon 10 uEyebog

3.5” (ivroeg) 2.5” (ivtoeg) M2
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T
Katnyopie¢ okAnpwv OICKWV

- Me Baon tTnv TeExvoAoyia ouvOoeonC ME TNV
UNTPIKNA TTAOKETA (VIO ECWTEPIKOUC)
1. IDE/PATA
2. SATA
3. NVmE
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T
Katnyopie¢ okAnpwv OICKWV

- IDE ka1 SATA (e KaAwdi0)

(AN
||I || “I “ || ‘ ‘ “ H ‘ ‘l ‘||‘||‘||I|||l||||| |||||||||||I ||||| ||||I |||||||I||||I|||||I ||I| '|':II'|'|II':'|
IBE Hard Drive RSTEIS ¢, 00 [o; i '
=

|.I UL imnm‘m‘mmﬁﬂmﬁﬁ

If!l!!!

NN NN NN NN NN N
PATA data cable

aerial J_!'.I.fn Hard Drive (SATA)

SATA data cable
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Katnyopie¢ okAnpwv OICKWV

- IDE ka1 SATA (e KaAwdi0)

IDE Hard Drive (FCSTATS O |

@-9-9-9
PATA power cable

\

(LLEEREERERREEED

SATA power cable
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T
Katnyopie¢ okAnpwv OICKWV

v v

M KEey B+M KEeY B+M KEY B Key
6 Pin S Pin 6 Pin 5Pin 6 Pin
) HISI TR .' 5

[EITINIEERE

i

500GB WD BLUE 30 NAND SATA $SD M.2 2280

. i
anean
.......

NVMe SATA  SAT
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METATPOTTI) ECWTEPIKOU OE ECWTEPIKO
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METPATIPOXZTAZIAZ KATA
THN EPTAZIA TOY TEXNIKOY




AVTIOTATIKO Bpaxlc'))\la

p == ) ey ""
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AVTIOTATIKN ETTIPAVEIQ EPYATIAC
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AVTIOTATIKO TATTNTOC (XAAI)

Xpnotog Pétoag 115




TOMNOGETH2H
EMNE=EPTA2TH
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Oeppoaywyiun TTacTa
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[160oNn TTdoTa BACOUE;
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