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Co je zakladna doska

Zakladna doska je hlavna doska plosnych spojov
pocitaca

Prepaja procesor, pamat, uloziska, rozsirujuce karty a i

periférie

Zabezpecuje komunikaciu medzi komponentmi a
rozvod napajania

Obsahuje firmware BIOS/UEFI a riadi Start systému




Historia vyvoja
|

Prvy vyskyt bol v roku 1981 pre potita¢ IBM uiti

Personal computer ' "i.;f,:'r,"-,"i,"-j'::":'::':“‘.“‘.:‘ w ‘

Pévodné dosky vyZzadovali mnozstvo samotnych i R

rozSirujucich kariet pre bezné funkcie

Neskér nastupila éra minimalizacie a spajania

desiatok Cipov do centralizovanych uzlov

NajvyznamnejSim medznikom bolo uvedenie
standardu ATX Intelom v roku 1995




Evolucia komponentov a
standardizacia

« Zaciatky mikropocitacov reprezentovali systémy ako
Altair 8800, z ktorych sa vyvinula architektura PC

* Zasadnym trendom sa stala postupna integracia
pridavnych kariet priamo na plosny spoj.

* V roku 1985 sa zacali vyuZivat integrované Super 1/0 |5
&ipy a v roku 1987 pribudli integrované grafické VGA [

» Standardizacia patic pre procesory vyrazne pokrocila
v roku 1992 uvedenim patice Intel Socket 1 pre
procesory 486
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Vyvoj architektury Cipsetu

 StarSia architektura bola fyzicky rozdelena na severny a juzny mostik

* Severny mostik riadil rychle komponenty (RAM, GPU), juzny tie pomalsie
(disky, USB)

* Moderna architektura presunula funkcie severného mostika priamo do
CPU

* Dnesny Cipset predstavuje jeden komunikac¢ny uzol zabezpecujuci
radikalne nizsiu latenciu

SR Ve
pam—

.......

“sss s s asaagl



I T T T T T T T CE M TR ET T

T

8 D

P

T e T T T T T I

A N
3 rr

A A SO

T O

. €

A A AR
]

Northbridge

Southbridge

CPU

Graphics Front-side

card slot

Memory Slots

High-speed i
graphics bus |
(AGPor PCI |

Express) i

Northbridge

(memory
controller hub)

Internal
Bus

PCI
:7ed Onboard
Southbridge graphics
PCl (1/0 controller controller
Bus hub)

IDE
SATA
UsB Cables and

Audf)t%%?gg ports leading

CMOS Memory off-board

pPCil Slots L ______ B

Super I/O

Serial Port
Parallel Port
Flash ROM Floppy Disk

Keyboard
(BIOS) Mouse




Formaty zakladnych dosiek

* Format definuje fyzické rozmery dosky a rozlozenie montaznych prvkov
* Urcuje kompatibilitu so skrinkou, mnozstvo pamate a pocet rozsirujucich

slotov
* Sucasnému trhu historicky dominuje ATX format

m Rozmery (mm) RAM sloty PCle sloty Typické vyuzitie

E-ATX (Extended Herné zostavy a pracovné
( 305 x 330 4 az 8 4 az 8 stanice vyzadujlce masivne

ATX) napajanie a priestor
Standard pre vacésinu
domacich a hernych PC,

ATX 305 x 244 4 3az’7 poskytuje idealny pomer
ceny a vybavy
KompaktnejSie rieSenie pre
Micro ATX (mATX) 244x244 2az4 2az4 kancelarske PC a menie

herné stroje

Ultrakompaktné systémy kde

Mini ITX 170 x 170 2 1 je kladeny déraz na

minimalizmus a prenosnost
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Zbernica, rozhrania a prenos dat

Zbernice sluzia na vysokorychlostny prenos dat a komunikaciu medzi
komponentmi

Historicky sa preslo od neefektivnych paralelnych zbernic ISA a PCI k
modernym sériovym

Dnesnym absolutnym Standardom je zbernica PCle (Peripheral
Component Interconnect Express)

Najnovsie generacie PCle 5.0 zvladaju extrémnu priepustnost pre NVMe
disky a plne ju vyuziva aj najnovsia generacia grafickych kariet



. . . Priepustnost na 1 linku Priepustnost piného _ ey
Typick
Generacia zbernice (smer) slotu x16 (smer) ypické vyuzitie

StarSie grafické karty,

PCle 3.0 = R = ISR standardné NVMe SSD
Moderné grafické karty
PCle 4.0 ~ 2 GB/s ~ 32 GB/s (RTX 4000 séria), rychle
SSD
NajnovsSia generacia pre
PCle 5.0 ~ 4 GB/s ~ 64 GB/s extrémne rychle uloziska

a grafické karty (RTX
5000 séria)




Topoldgie operacnej pamate RAM

* Topologia pamati definuje fyzické elektrické trasovanie spojov priamo k
procesoru

* T-Topology sa vetvi symetricky a je idealna pre maximalne osadenie
styroch modulov

 Daisy Chain zapaja pamatové sloty sériovo a je navrhnuta pre dva moduly
* Topoldgia Daisy Chain dnes na trhu dominuje pre dosahovanie
extrémnych frekvencii



Recommended memory configurations

DIMM_A1
DIMM_A2*
DIMM_B1
DIMM_B2*
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Direct Topology Daisy-Chain Topology T-Topology

DIMM_A2* DIMM_A2*

DIMM_B2*




Rozlozenie modernej zakladnej dosky

Ako referencny model usporiadania sluzi platforma formatu ATX pre
paticu AM5

Dominantnym prvkom je'samotna péatica procesora a prilahlé paméatové
sloty

Doska obsahuje systém napajacich konektorov a rozsirujucich PCle slotov
Pre uloziska a komunikaciu sluzia M.2 sloty, SATA porty a interné
konektory
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Rozlozenie
CPU Patica
DIMM Sloty
Rozsirujuce sloty
Konektory ventilatora a Cerpadla
Konektory systému vodného chladenia
Napajacie konektory
Slot M.2
Port SATA 6Gb/s
Konektor USB 3.2 Gen 2x2 Type-C na prednom paneli
Konektor USB 3.2 Gen 1
Konektor USB 2.0
Adresovatelny konektor Gen 2
Prepinac rezimu zmeny
Konektor Aura RGB
Tlacidlo FlexKey
Konektor zvuku na prednom paneli
Prepojka rezimu LN2
Tlacidlo Retry
Tlacidlo Start
Konektor systémového panela
Konektor teplotného senzora
LED didda Q-Code
LED diody Q-LED
LED didda aktivity Ulozného zariadenia
8-kolikova LED didda napajacieho konektora



Napajacia kaskada a modul VRM

Stabilita systému pri vysokej zatazi priamo zavisi od napajacej kaskady
(VRM)

Ulohou VRMrje transformovat 12V napétie zo zdroja na presné nizke
napatie pre CPU

Moderné dosky vyuzivaju viacfazové napajanie (napriklad v konfiguracii
18+2+2)

Tento pristup rovnomerne rozklada prudovu zataz a brani prehrievaniu
suciastok



PWM
Signal

Phase 1 | |

Phase 2

Three Power Phases

JUUUuudul

|

Phase 3

PWM
Signal

Phase 1

Phase 2

T JL_11

Time

Four Power Phases
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Phase 3

Phase 4

Time

NV

Each VRM ON
for 33% of
the Time

Each VRM ON
for 25% of
the Time




Architektura cipsetu a

konektivita

Najnovsie platformy (napr. AMD X670E) vyuzivaju
fyzicky dizajn dvoch Cipsetov

Tieto dva integrované obvody su prepojené do
sériovej architektury (Daisy Chain)

Umozriuje to poskytnut procesoru vyrazne vyssi
pocet pridavnych liniek zbernice PCle

Vysledkom je podpora pre viaceré vysokorychlostné
M.2 disky, USB4 a Wi-Fi 6E

MEG X670E ACE

PCle 5.0x16 PCI_E1

PCle 5.0x8 PCI_E2

;
i' PCle 5.0x4 PCI_E3

il @ ASM3241
' USB3.2 Gen2x2 20
9// (Type-C)

Aquantia AQC113
10Gbps LAN

=

Gbps

DDRS5
DIMM A1/A2
DIMM B1/B2

GENS x4 M.2_1
(PCle Only)

USB3.2 Gen2 10Gbps
(Type-A)

Date Transfer+Display
USB3.2 Gen2 10Gbps+DP1.4
(Type-C)

P

CHIPSET_A

USB3.2 Gen2 10Gbps
(Type-A)

GEN4 x4 M.2_2
(PCle Only)

UsB2.0

USB3.2 Gen2x2 20Gbps
(Type-C)

@ (Front Type-A)

oo
o o}

HD Audio
ALC4082

SATA_P3, P4

L[]

GEN4 x4 M.2_3/M.2_4
(PCle Only)

CHIPSET_B

USB3.2 Gen1 5Gbps

USB3.2 Gen2 10Gbps

(Front Type-C)

SATA_A1_A2 A
T »>

\

SATA_S3, S4

¥

USB3.2 Gen2x2 20Gbps
(Front Type-C)

O
T

USB3.2 Gen2 10Gbps
(Type-A)

A
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Systemovy firmver -1 UEFI
nygT ooy

OYH3cc
Systémovy firmvér sluzi na inicializaci
systému _
Stary Standard BIOS bol znaéne limit;
textovym menu
Modernym nastupcom je standard
bitovom prostredi
UEFI prinieslo pokrocilé grafické rozhrar
Secure Boot Faroritas "N Audio Controfier

Hardware Monitor - ' CPU Fan Fail Warning Control
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Diagnostické nastroje a sprava

* Pokrocilé zakladné dosky integruju hardvérové
funkcie pre priamu diagnostiku chyb

* Q-Code LED displej chronologicky zobrazuje
hexadecimalne kédy ukonov pri starte

* Tlacidlo Clear CMOS sluzi na hardvérovy reset
pamate s chybnymi nastaveniami

 Nastroj BIOS FlashBack umozriuje prepisat systémovy
firmvér bez osadeného procesora




Softvérové testovanie stability
Po oziveni hardvéru je nutné otestovat kvalitu ‘/ CINEBENCH

spracovania dat pod vysokou zatazou
Standardné programy ako Cinebench ¢asto nedokazu
odhalit takzvané skryté chyby a‘ :‘ : '
Diagnosticky nastroj OCCT sluzi na agresivne ©
, . oy DEFINING STABILITY
stresove testovanie procesora a napajania
Aplikacia MemTest86 sa vyuziva na hibkovu
nizkourovnovu diagnostiku operac¢nej pamate

20



Mozné poskodenia a servis

Fyzicka oprava poskodenej zakladnej dosky je
narocny proces

Jednym z najcastejSich zlyhani je fatalne ohnutie
pinov v patici procesora

Extrémne naroc¢na zachrana pinov vyzaduje
stereomikroskop a nanometrové pinzety
ZlozitejSie opravy, ako vymena Cipsetu, sa vykonavaju ,( fe,
vyluéne na BGA staniciach

.
. > . 5
OOOOOO
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Smerovanie vyvoja do
buducnosti

Zvyseny dopyt po priepustnosti prinesie v
buducnosti novy standard zbernice PCle 6.0

Novy revolucny format operacnej pamate CAMM2
postupne nahradi sloty SO-DIMM

Popularnym sa stava esteticky koncept dosiek so
skrytymi konektormi vzadu

Projekty ako "Back-Connect" umoznuju bezchybny
vizual bez kablov a lepsie chladenie




Dakujem za pozornost



Zdroje

ASUS (Republic of Gamers), 2022. ROG CROSSHAIR X670E HERO User’s Manual (English Edition). Online.
[citované 2026-03-15]. Dostupné na: https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-
model/helpdesk manual/

WIKIPEDIA CONTRIBUTORS, 2025. Motherboard. In: Wikipedia, The Free Encyclopedia. Online. [citované 2026-03-
15]. Dostupné na: https://en.wikipedia.org/wiki/Motherboard

WIKIPEDIA CONTRIBUTORS, 2025. IBM Personal Computer. In: Wikipedia, The Free Encyclopedia. Online. [citované
2026-03-15]. Dostupné na: https://en.wikipedia.org/wiki/IBM Personal Computer

COMPUTER HOPE, 2024. Computer motherboard history. Online. [citované 2026-03-15]. Dostupné na:

https://www.computerhope.com/history/motherboard.htm

MSI USA, 2024. Comparing X870 vs X670 vs B650: Finding the Best Value Motherboards for AMD Ryzen. Online.
[citované 2026-03-15]. Dostupné na: https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-
motherboards-for-amd-ryzen

24


https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://rog.asus.com/motherboards/rog-crosshair/rog-crosshair-x670e-hero-model/helpdesk_manual/
https://en.wikipedia.org/wiki/Motherboard
https://en.wikipedia.org/wiki/Motherboard
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://en.wikipedia.org/wiki/IBM_Personal_Computer
https://www.computerhope.com/history/motherboard.htm
https://www.computerhope.com/history/motherboard.htm
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen
https://us.msi.com/blog/Comparing-X870-vs-x670-vs-b650-finding-the-best-value-motherboards-for-amd-ryzen

Zdroje

JAYZTOWCENTS a LINUSTECHTIPS a APPLEFIX & TECH ENGINEERS, 2023. Motherboard repair techniques:

VRM repair BGA reballing bent socket pins fix. Séria video manualov. Online. [citované 2026-03-15]. Dostupné na
YouTube

CARLETON UNIVERSITY (School of Computer Science), nedatované. Vintage Computing: Item VIN29. Online.
[citované 2026-03-18]. Dostupné na: https://carleton.ca/scs/vintage-computing/item/vin29/

GOOGLE, 2026. Gemini (Large Language Model). Online. [citované 2026-03-18]. Dostupné na:

https://gemini.google.com/

OCBASE, 2023. OCCT - The most popular all-in-one stability & stress testing tool. Online. [citované 2026-03-15].
Dostupné na: https://www.ocbase.com/

25


https://carleton.ca/scs/vintage-computing/item/vin29/
https://carleton.ca/scs/vintage-computing/item/vin29/
https://carleton.ca/scs/vintage-computing/item/vin29/
https://carleton.ca/scs/vintage-computing/item/vin29/
https://gemini.google.com/
https://gemini.google.com/
https://www.ocbase.com/

	Snímka 1: Základná Doska
	Snímka 2: Čo je základná doska
	Snímka 3: História vývoja
	Snímka 4: Evolúcia komponentov a štandardizácia
	Snímka 5: Vývoj architektúry čipsetu
	Snímka 6
	Snímka 7: Formáty základných dosiek
	Snímka 8
	Snímka 9: Zbernica, rozhrania a prenos dát
	Snímka 10
	Snímka 11: Topológie operačnej pamäte RAM
	Snímka 12
	Snímka 13: Rozloženie modernej základnej dosky
	Snímka 14
	Snímka 15: Napájacia kaskáda a modul VRM
	Snímka 16
	Snímka 17: Architektúra čipsetu a konektivita
	Snímka 18: Systémový firmvér - BIOS a UEFI
	Snímka 19: Diagnostické nástroje a správa
	Snímka 20: Softvérové testovanie stability
	Snímka 21: Možné poškodenia a servis
	Snímka 22: Smerovanie vývoja do budúcnosti
	Snímka 23: Ďakujem za pozornosť
	Snímka 24: Zdroje
	Snímka 25: Zdroje

