AXKHXH 5

YIIOAOTIETEX TYIIOY PC (I)

2KOTOG TNG ACKNOMG OLTNG €ival M HEAETN TOV YOPOUKTINPLOTIKOV TOV GUYXPOVOV

motherboard tev PC.

1. MeAetmote ™V dopur| €vOG AAOD LTOAOYIGTIKOD GLUGTHUATOG 7OV SIOETOL OTNV

GUVEYELOQL.
address bus
T R S o
CPU ROM RAM [18]
L]
= |
clock
crystal
Y ' b . ::/ '
™ control bus T

data bus

2. Meketmote to motherboard apyttektovikng XT.

EPROM
(BIOS)

i ;

% Illﬂ?f}llll.’.‘.‘)l
) 2




3. Melemorte 1o ddypappa fabuidwv tov motherboard apyttextoviknig XT.

Expanzion zlotz

8088 CTU RAM

latchezbufferz

Syatern buz

BIOS RCM 8254 Timer 8259 FIC 8237 DMA On board D

PIC : Programmable Interrupt Controller.
DMA : Direct Memory Access Controller.

4. Mehemorte to O1dypappa Paduidmv tov motherboard apyttexktovikng AT.

a2E6 CPU Expanzion zlotz
latchea/bufferz
Rabl
RTC
168 bat conwvert
Systern buz
BICS ROM 8254 Timer 8259 FIC (x2) 8237 DMA (x2) On board FO

RTC : Real Time Clock
PIC : Programmable Interrupt Controller.
DMA : Direct Memory Access Controller.



5. Melemote 10 Odypaupo PBabuidov tov motherboard mov Pacilovion

enefepyaotéc Pentium 1T ...

Pentinmn I CFU
AGP Slot
northbridge RAM
3FD
Shibuz
USE ATAD
sonthbodge
PCI 3lats
LPChbuz
Juper IO EICS ROM

Floppy Farallel
senal P52

AGP: Acceralated Graphics Port,
LPC: Low Pin Count.

SM: System Management,

SPD: Serial Presence Detect.

GTOVG



6. Mehketnote to motherboard mov Pacileton oy eneEepyaot Core 2 Duo 1 Quad.

45w (M0

SOUTHERIDGE NORTHERIDGE

7. Meketote 10 Odypoppa Pobuidov tov motherboard mov Pociletar otnv
eneEepyaotn Core 2 Duo or Quad.

PCI Express —

Video card %16

PATA and/or SATA

<—_l_:> Hard Disk Drives

g — (3] o
§11 3

Battery  BlOS  Super 11O

PCl slots <:>
PCI Express x1
slots
USB Ports <:>




8. Mekemote 1o motherboard mov Pacileror otovg enelepyaotés 13/i5/i7.

e (T

IAQ/INGH

, HESQ~LLZ-VD
*  J1A8VDID @:I

EAA T [

ss0313eded pljos |Iv

o © Chos~irte -

D33006

A naannaannaan
T T R

9. Mehetote TV OPYLTEKTOVIKN TOL oVOyypovov motherboard mov didetan otnv
GUVEXELQL.

(

DDR3
up to 1600 MHz

DDR3
up to 1600 MHz

1x16 lane - PCI Express* 3.0
or

2x8 lanes - PCl Express* 3.0

Processor
Graphics

1x4 lanes for Thunderbolt™ FDI DMI 2.0

or

1x8 & 1x4 lanes -
PCl Express* 3.0 +

Intel®High
Definition Audio

5 Gb/s 8 PCl Express* 2.0
each x1

3 Independent LA 6 Serial ATA Ports; eSATA;
Display Support 6 Gb/s Port Disable

4xUSB 3.0Ports;
10x USB 2.0 Ports;
Dual EHCI; USB Port Disable

ntel® Integrate Technologies**
10/100/1000 MAC SPI -

Intel® Rapid Storage

Technology

PCle* x1| | SMBus
Intel® ME 8.x Firmware

Intel® Gigabit LAN Connect and BIOS Support
Intel® Extreme Tuning -
Support S Optional
* Other Names and Brands maybe claimed as property of others.
**Includes Intel® Smart Response Technology, Intel® Rapid Start Technology, and Intel® Smart Connect Technology




10. Meietnote 10 motherboard mov 6i0€TO TNV GUVEKELD.

2xUSB 20

DIGI+ VRM & EPU

D-sub Port
DVI-D Port DDR4 2666/2400/2133
support

HDMI Port Support 8th Gen Intel®

core™ Processor
LGA 1151 Socket

USB 3.1 Gen 1
Type-C™

OO0 E®

2xUSB3.1Gen2

2xUSB3.1Gen1

2 x Front USB 3.1 Gen 1
Intel® LAN

B ! el , W\ ; = . l‘IGGE/s M.2 x2 dual mode
\ oot il R ntel® Optane Memory
PCI Express 3.0 ot - - Ready
 CrossFireX™ Support S A B
« ASUS Safe Slot Core O LB o 6 x SATA 6Gb/s
support
Intel® H370 Chipset
Audio Features @
« Audio Shielding
« Premium Japanese
Audio Capacitors
* Dedicated Audio PCB
Layers

32Gb/s M.2 x4 PCle mode
Intel® Optane Memory
Ready

11. Melemote v dourn Tov cOyypovov motherboard mov d6ideTon 6TV GLVEKELD.

DDR4 (1.2V)
g8thGen 2666
Intel® Core™
e + DDR3L (1.35V) 1600

3 DDI (DP, HDMI)
%16 PCI Express 3.0

Intel® LAN PHY Native USB 3.1

Intel® H370
Chipset

PCl Express 3.0 CNVi WIFI MAC

SATA 3.0 USB 3.0/2.0

Enhanced SPI HD Audio
SPI | sMBus
LPC




12. Znpeidote Tov TOT0 TV Bupdv Tov motherboard mov didoviar 6TV GuvExELa.

~ -~

13. Megletote T0VG TOTOLS TV GLYYPOVEV chipset Tov didovtal 6TV GLVEXELQ.

Desktop S-Series LGA Platforms Chipset Transition

Q2 2H

Skylake-S Proc. Kaby Lake-S Processor Coffee Lake-S Processor
Intel* 100 Series Intel® 200 Series Intel” 300 Series

et viro-asiee) LIS S T
[ Intel® vPro™ (iSIPP) Q79 Q270 Q370
d
o
Y undamencat csioe) D S "N
o
P
T Enthusiast
o
E
a Mainstream
B
b Value

Left edge of box approxmately npvmh fiest production shipment trend and is not reflective of exact SKU launch timing granularity, Formal dates

arec via respective ds and intel Launch Update (ILU)

14. Melemorte t1¢ 0éoe1g Tov DIMM pviung oto motherboard.



15. Tryvopilete yuo i DRAM.
Dynamic random-access memory (DRAM) is a type of random-access memory
that stores each bit of data in a separate capacitor within an integrated circuit. The
capacitor can be either charged or discharged; these two states are taken to
represent the two values of a bit, conventionally called 0 and 1.

16. MeAetote to odokAnpopévo s DRAM 4164. Yrnoloyiote v yopnTiKoOTnTd
™me.

NG ] | ] vdd
DA in [ | Jicas
R[] ] DATA ot
RAS ] B
4164
, ‘ an [] []n3
Az [ []24
A1 X
ves [ ] A7

RAS:Raw Address Select
CAS: Column Address Select

17. MeAetote 10 KOTTOPO amodnkevong towv 0, 1 tov DRAM.



Bit Line

Word Line

T
]

—Capasitor

Orav 0 Tukveotg ival poptiopévoc amobnkedetal o 1, dtav givarl ekpopTiopéVog
amoOnkevetal 1o 0.

18. MeAetote Vv apyltektovikn g ovyxpovng DRAM mov meprypdopetor otnv

GUVEYELQL.
data Refresh
Circuit
E & Sense | | T
= 3 Amplifiers e
= E 5 Col Decoder
rd/wr o S cas
»0 ot [TITIILIIIELLL |
B : <
l = = '5 é
= < o
= z ras =
2 z I .
address —| = Bit storage array

19. Tvyvopilete Tig pvnueg SDRAM. Avagépate TOmOLG.
Ot SDRAM (Synchronous DRAM) cyedidoOnkav dote va PLeETAPEPOVTOL OO Ko
TPOG AVTEG OEGUES OEOOUEVAOV GE TOAD LYNAEG TOYVTNTEG YPTOLOTOUDVTOG
avtopatn O01evbuvoloddton, eowteptkd interleaving kot €va ovyxpovo (M
ypovilopevo pe poAdl) ovotnua Olacvvoeong upe tov  enefepyaotn. Ilwo
eEehypévol tomor SDRAM, eivar oot DDR SDRAM (Double Data Rate SDRAM),
ot DDR2, ot DDR3 kot ot DDR4 SDRAM.

20. Meketote ™V dw@opd otov ypovicpd peta&y twv SDRAM kot tov DDR
SDRAM.



SD RAM data [ ] [ ] [ ]

Clock pulses M

porRRAMdata [ [ 1 [ 1] [ []

211 SDRAM ryivetat pia mpoonédacn oty pvnun og ke Taipd tov mporoyiov,
eved otig DDR SDRAM duAn mpooméraon og kdbe moApnd wporoyiov, pio oty
dvodo kot pio otnv kdBodo Tov KAbe TAALOD.

21. Mehetote to DIMM g pviung DDR3 SDRAM.

SP3000 DDR3 LC detects assembly fauits on all Signal pins
VTT Resistors

SPD Series Resistors

DDR3 EEPROM |
SDRAM \

‘1 A 1]

Data lIirect Address/lontrol Address
Vref from DRAM and Command Powerand. - —d
pins All Registers Ground o jock

22. Mehetiote T YEOUETPIKA Yapaktnplotikd tov DDR SDRAM.

23. MeLeTNOTE TO TEYVIKA YOPOKTNPLOTIKE TV 010pOpwv TOTwV SDRAM.



DDR SDRAM Internal Bus clock it Datarate | Transferrate | Voltage
Standard rate (MHz) (MHz) ey (MT/s) (GB/s) (V)
SDRAM 100-166 100-166 in 100-166 0.8-1.3 33

DDR 133-200 133-200 2n 266-400 2.1-3.2 2.5/2.6
DDR2 133-200 266-400 4n 533-800 4.2-64 1.8

DDR3 133-200 533-800 8n 1066-1600 8.5-14.9 1.35/1.5
DDR4 133-200 1066-1600 8n 2133-3200 17-21.3 1.2

24. Tvyvopilete yia Tic pvrqueg DDR4.
DDR4 operates at a voltage of 1.2V with a frequency between 800 and
1600 MHz, compared to frequencies between 400 and 1067 MHz and voltage
requirements of 1.5 or 1.65 V of DDR3. Due to the nature of DDR, speeds are
typically advertised as doubles of these numbers (DDR3-1600 and DDR4-2400
are common).

25. Meketnote Ta yopaxtnplotikd tov motherboard mov meprypdpovion otnv
GLVEYELL

CPU ] Caches Mainboard ll"«"lem-:ury ] SPD ] Graphics ] Bench ] About ]

Motherboard
Manufacturer | ASUSTek COMPLITER IMC.
Model |ROG STRIX HITO-F GAMIMG Rev 1xx
Chipset Intel Coffee Lake Rev.| 07
Southbridge Intel H370 Rev. | 10
LPCIO Muvoton MNCTE796
BIOS

Brand | American Megatrends Inc.
Version 0501
Date |02/25/2013

Graphic Interface
Version PCI-Express
Link Width x16 Max. Supported ¥16

26. MeAeTiOTE TA YOPAKTNPICTIKG TOV GLGTHIATOG KVPLUG LWVING TTOV TEPLYppovTaL
GTNV GLVEYELO.



CPU I Caches I Mainboard Memory | SFD I Graphics I Bench I About I

—General
Type | DDR4 Channel # | Dual
Size | 16 GBytes DC Mode |
ME Frequency |  3302.8 MHz
— Tirmings

DRAM Freguency 1067.0 MHz
FSEB:DRAM | 116
CAS# Latency (CL) | 15.0docks
RAS# to CAS#Delay (tRCD) | 15docks
RAS# Precharge (tRF) 15 docks
Cyde Time (tRAS) 36 docks
Row Refresh Cyde Time (tRFC) 374 docks
Command Rate (CR) T
DRAM Idle Timer |
Total Cas# (fRORAM) [
R To Colurmn (ERCD l—

27. Mehetiote Tig TANpoeopieg Yo To DIMM mov givor torobetnuévo oto slot 1.

B cru-z — X
CPU | Caches | Mainboard | Memory  SPD | Graphics | Bench | About |
~Memory Slot Selection
[sot#1  ~| [DDR4 |
Module Size | 8192 MBytes Correction
Max Bandwidth | DDR4-2400 (1200 MHz)  Reqgstered |
Manufacturer | PNY Electronics Ranks
Part Number | 8GBF 1X08QFHH36-135 SPD Ext. W
Serial Number [ Week/Year [—()—‘Tlé—
~Timings Table -
JEDEC #6 JEDEC #7 JEDEC #8  XMP-3200
Frequency Fiib?iwﬁz f [IZOOMHz [IGOONHZ
CAS#latency | 160 | 170 180 | 160
RAS#toCAS® | 16 | 17 | 17 | 18
RAS#Precharge | 16 | 17 | 17 | 18
tRAS | 36 | 36 | 36 | 36
we| ss | ss | 55 | 63
Command Rate | | { |
Voltage | 120v | 120v | 120v | 1350V
CPU-Z Ver. 184064 _ Toos |v| vaidate |  Close

28. T yvopilete yia tov diowio PCL



29.

30.

To PCI (Peripheral Component Interconnect) eivor pio tvmomoinong odAov
GLGTNUATOG OV TtpotdOnke amd v etatpeio Intel. To gvpog Tov drwvAov PCI
etvon 32 1 64 bit (PCI-X). H cuyvomta tov oporoyiov tov givor 33 1 66 MHz.
INa diowio PCI pe 32 bit kot cuyvotnta 33 MHz 1 péytotn toydmto HeTapopdis
dedopéveov eivar 133 Mbps. O diavrog PCI givar aveEdptntoc and tov TOTO TOL
eNeEEPYAOTN TOV GUGTNUATOG KOL YPNOUYLOTOIEITAL KO GE GAAD GUOTNUATO EKTOC
tov PC. O diawroc PCI ypnoipomolel 10 d1kd TOL GOGTNUHO interrupts ko
vrootnpilel Tnv te)VIKT bus mastering.

R R R R R LR L L)

T yvopilete yio Toug dtavAovg PCI-Express.

O olavrog PCI-Express M1 amid PCle (Peripheral Component Interconnect
Express) oe oOykpion pe tov modootepo diavio PCI, dev eival kowd cvotnua
SlA0L, 0AAG GUVOAO YOPLOTOV delplokwy amevbeiog cuvoéocewv. H petapopd
TV dedoUEVDV YiveTal pEcw mapodwv (lanes) pe ocepraxd tpdémo. Kdabe mapodog
amoteleiton omd €va (EVYOC ay®my®V Yo TV eKmoumY] Kot éva dgvtepo (evyog
ayoyov ywo. v AMyn tov dsdopéveov. H oldvoeon petald tov KeVIPIKOV
OAOKANPOUEVOV KUKA®UATOV Kol TV TPOGOeTv eEapnUiToV Yivetal HEG® TmV
TopddmVv pe v Pondela nAekTpovikoD uetoywyéa.

O diowrog PCle vmoompiler mApwg emkovovia OwmAng kotevbuvong e
tayvtta 1.25 GHz, n omoio Oewpnrikd emitpéner ¢ HEYIOTN  TOYVLTNTO
petapopds osdopévav ta 250 Mbyte/sec yia k60e mtapodo ce kdbe KatevBuvoT).
Ymv mpaypotikdtTo  yivovion eQikteég tayxvtnteg tov 240 Mbyte/s  Otav
LETAPEPOVTUL CLVEYDS OEOOUEVA Y10 LLEYAAO YPOVIKO SLACTNLLAL.

e PClex1 — ypnowomotet pio mépodo.

e PClex4 — ypnowonotei téccepic mopdoovg
e PClex8 — ypnotpomnotel oktd mopddovg

e PClex16 — ypnowonotei déka €51 Tapodovg

Melemote v vAomoinon Tov lanes tov PCle.


http://el.wikipedia.org/wiki/PCI
http://el.wikipedia.org/w/index.php?title=%CE%9C%CE%B5%CF%84%CE%B1%CE%B3%CF%89%CE%B3%CE%AD%CE%B1%CF%82&action=edit&redlink=1
http://el.wikipedia.org/w/index.php?title=Megabyte&action=edit&redlink=1
http://el.wikipedia.org/wiki/%CE%94%CE%B5%CF%85%CF%84%CE%B5%CF%81%CF%8C%CE%BB%CE%B5%CF%80%CF%84%CE%BF

Pl Express link

f ﬂanu]
Tx I | Y ._
Re ' D)
I 1 S
[ ]
PCl Express - | POl Expross
davica A — Lane N device B
Tx —1 = >
R I N [}
T 1Uu
I'.
MN=1,2 4,8 16,32

Tx: Transmit, Rx: Receive
GigaBloze 2.5 Ghit/sec Transceivers

A f

> T o
< i

lone O A Lone O
lane1 | lane 1
L] L]

L] L ]

[ ] [ ]
Lane 13 ™ lane 15

31. Mekemote ™V oA Kot TNV S10POoPIKy] KMOKOTOINGT TOV Y¥PNCULOTOLEITOL Y10
v petadoon twv 0 kot 1 ota lanes tov dStovdwv PCle.

Differential Signal

32. Avagépate tov TOmo kdbe d1adAov 6to TpUqpa Tov motherboard mov didetan otV
GUVEYELQL.



oulmt|nuunumuunnunuuumumm-mmmn .
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33. Z10 motherboard mov 6idetan v cuvéyela eviomiote v Béomn ToL eneEepynoTn.
Evtonicate v Béom g xoprag pviuns. Evtoniote 1o chipset (Bopeia kot votia
vépvpa). Evtonicte Toug dradrovg PCIL, PClex 16, PClex1.

'-é’

=
be
;:
o
A=
as

WNVT Qe TVIVS

“F3B 71600 OC
DDR2 1600 OC

““I::I.ODC
ERLEEERERTE
At

34. Z10 motherboard mov didetor TV GuvéYEla eviomicate v BEom Tov eneéepyaotn.

Evtonicate v 0éon g xoprog pvnung. Evtomiote 1o chipset. Evtomicte tovg
dwwrovg PClex 16, PClex1.



35. Tiyvopilete yua to Direct Media Interface.

In computing, Direct Media Interface (DMI) is Intel’s proprietary link between the
northbridge and southbridge on a computer motherboard. DMI shares many
characteristics with PCI Express, using multiple lanes and differential signaling to
form a point-to-point link. Most implementations use a x4 link. DMI 2.0,
introduced in 2011, doubles the data transfer rate to 2 GB/s with a x4 link. It is
used to link an Intel CPU with the Intel Platform Controller Hub (PCH), which
supersedes the historic implementation of a separate northbridge and southbridge.
DMI 3.0, released in August 2015, allows the 8 GT/s transfer rate per lane, for a
total of four lanes and 3.93 GB/s for the CPU-PCH link.

PCle
(Grapchlcs) (me)

DHMI or UMI

36. Tiyvopilete yio ta interrupts.
Ta interrupts elvar aALOYEC GTNV POT| TNG EKTEAECTIC TOV TPOYPUUUATOV OO TOV
eneEePyaoTn Ol OMOIEG TPOKOAOLVTAL Ol OO TO EKTEAOVUEVO TPOYPOLLO OAAG



and QAo aitio, Y. €0OTEPIKE onuoTo 1 onuata amd ovokevég /0.
Xpnowonoohvtal yo. TV UETOQOPE TOV €AEYYOL Omd €va  EKTELOVUEVO
npdypappo o€ Eva dALo “interrupt service” mpdypoppa. O ELeyyog EMOTPEPEL GTO
KOVOVIKO TPOYPOLLLLO LETA TNV EKTEAEGT TOV interrupts service TpoypPAULOTOC.

37. Meketiote TV €KTEAEON €VOG TPOYPOUUATOS KATO TNV OldpKelo Tov 0moiov
EVEPYOTOLEITAL O LL0L OLOKOTTG.

Transfer of Control via Interrupts

User Program Interrupt Handler

L

i
Intermupt ——»
occurs here 1+ !

&

M

38. Tiyvopilete yua ta interrupts tov PC.
To PC XT débete 8 onpata dwakonng (IRQ), evd to PC AT 61é0¢ete 16 hardware
IRQ. Ta onpoato dlakonng Tpoépyovtay and dapopa meprpepelakd /0. T v
vAomoinon tev interrupts oto PC ypnowonomdnke apyucd 1o odokinpopévo PIC
(Programmable Interrupt Controller) 8259. Xfuepa ypnoionoteital n texvoAroyia
APIC.

39. Mehetote Ta hardware interrupt tov IBM AT.



Vector
Interrupt Device Address Number
NMI Parity error or | f O Transfer error POR8-P00B P2
IRGO Timer 0020-0023 08
IRG1 Keyboard 0O24-0027 09
(IRQ2) Interruptions of additional control PO28-002B oA
( IRG8 - IRQ1S )
IRGS Real-time clock R1CO-01C3 70
IRQY Video R1CY-01CT 71
IRQ1O Available P1C8-01CB T2
IRQ11 Usually it is available (SCSI adapter) O1CC-01CF T3
IRQ12 Usually it is available (BUS mouse) 01DR-01D3 ™
IRQ13 Coprocessor P1D4-01D7 5
IRG1Y Hard Disk 01D8-01DB 76
IRQ1S Available 01DC-01DF TT
IRG3 Serial Channel COM2 / COMY4 002C-002F 0B
IRGY Serial Channel COM1 (AUX) / COM3 | 0030-0033 o]
IRGS Parallel Channel LPT2 0034-0037 eD
IRQG Floppy Device PO38-003B OE
IRQT Parallel Channel LPT1 (PRN) 003C-003F oF
Vector
Type of Interrupt Address Number
Error in division by ZERO POOR-0A03 o]¢]
BIOS routine to print the screen OO14-0017 05
Keyboard DOZ4-0027 09
Control of Printer OO3C-003F OF
Call routine in the BIOS to memory size check QOOR-0OO3 12
Call routine in the BIOS for RS232 0E50-0053 14
Call routine in the BIOS for Time and Date DOEE-006B 1A
BIOS <CTRL>+<BREAK> control QOEC-006F 1B
DOS controlled interruption of the User DO88-0093 22-24
Call for DOS for absolutely reading Disk 0O9Y4-0097 25
Provided for the definition of the User 0000-0003 60-67
Not Utilized Q1AG-B1FF 68-TF
BASIC interpreter 0218-03C3 80-FO
Mot Utilized O3CYH-03FF F1-FF




40. Xpnowonowwvtag TV €viod] msinfo32.exe mpoodolopicte TNV ¥pNon TGOV
interrupts tov PC.

&) System Information b tor SO5 B@
Fle Edit “iew Tools Help

Systern Summary Resource Device Status
=I- Hardware Resources IRE 0O System timer 0K
Conflicts/Sharing IR Standard 101/102-Keyp or Microgaft Matural PS/2 Keyboard 0K
Dbda IRQ 3 Mia PwDM] ]
Farced Hardware IRG 4 Communications Port [COMT] Ok
1/0 IRE & YiakAHA Shw'1000G WD Driver ]
i IRQ E Standard floppy disk controller K
i IRQ 8 Systemn CMOS freal ime clock ]
Memory IRE 9 Micrazoft ACPI-Campliant Systemn QK
+- Companents IRG 9 Intelr] 82801BA/BAM USE Universal Host Controller - 2444 0K
+]- Software Environment IRE 10 Intel[R] 82801BA/BAM StBus Controller - 2443 0K
+]- Intermet Settings IRQ 11 M atrox Millennium G450 DualHead - English ]
IRE 12 P5/2 Compatible Mouze K
IR 13 Mumernc data proceszsor ]
IRE 14 Frimary IDE Channel QK
IRG 15 Secondary IDE Channel K
Find what: | Cloze Find

[15earch selected category only [ | Search categon names anly

41. Tvyvopilete yio v teyvikn DMA.

H zeyviky DMA ypnowonoteitor 6€ OAOVG TOVG HOVIEPVOLG LIOAOYLOTEG KOt
EMUTPENEL TNV UETOQOPE dedopévev amd kol mpog to meprpepetakd (hard disk
controllers, LAN adapters, ...) yopig vo emPapovetror vmepPfoica n CPU.
Boociletor oty gprion ewdikng povadoag mov ovopdletor DMA controller. H
HoVAda o HETAPEPEL UTAOK dedopéveV and o povéda g1c6dov/eEddov otnv
LVIUN KOl avTIoTpOQa 1 Hio TEPLoyn UvAUNG o€ pia GAAN amaAldocoviog v
CPU an6 avt) v epyacio. H CPU kéver v évapén g HETAQOPAS KOl GTNV
GLVEYELN KAVEL BAAEG EpYOCiEC EVA M peTaopa yivetar and tov DMA controller.
Ot mo e&ehypévor diavror 6mwc o PCI gmtpémovv v vAomoinom g TeXVIKNG
bus mastering DMA pe tv omoia 10 1010 T0 TEPLPEPELNKO TOUPVEL TOV EAEYYO TOV
OLAOL KOt EKTEAEL TNV LETOPOPE TOV SEOOUEVMV.



42. Mehetnote To, O1000)IKA PrILOTO Y100 TNV UETOPOPA OEQOUEVOV OO TOV GKANPO
diloko otV KOpla pvnun pe v texvikn DMA.
@ o Drive

1.CPU
programs DMA Disk Main
CFU the DMA controller controller memory
controller o Buffer
L
~ S
4. Ack
__.--"-__"--
s [
4 | 1 4
5. Interrupt when 2. DMA requests
done transfer to memory L 3. Data transferred

-+— Bus

e First the CPU programs the DMA controller by setting its registers so it knows
what to transfer where (step 1).

It also issues a command to the disk controller telling it to read data from the
disk into its internal buffer and verify the checksum.

o When valid data are in the disk controller’s buffer, DMA can begin. The
DMA controller initiates the transfer by issuing a read request over the bus to
the disk controller (step 2). This read request looks like any other read request,
and the disk controller does not know (or care) whether it came from the CPU
or from a DMA controller. Typically, the memory address to write to is on the
bus’ address lines, so when the disk controller fetches the next word from its
internal buffer, it knows where to write it. The write to memory is another
standard bus cycle (step 3).

o When the write is complete, the disk controller sends an acknowledgement
signal to the DMA controller, also over the bus (step 4). The DMA controller
then increments the memory address to use and decrements the byte count. If
the byte count is still greater than 0, steps 2 through 4 are repeated until the
count reaches 0.

o At that time, the DMA controller interrupts the CPU to let it know that the
transfer is now complete. When the operating system starts up, it does not
have to copy the disk block to memorys; it is already there.

43. Melemote ta npaypoticd motherboard mov o cog 60000v.



