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* Pamitovy subsystém
zabezpeCuje uchovavanie dat a
inStrukcii.

* Je jednou z najdolezitejSich
Casti pocCitaca.

* Vykon RAM a cache vyrazne
ovplyvnuje rychlost’ systému.

* Moderné¢ pocitaCe pouzivaju
viacuroviove pamate.
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* RAM — operaCna pamat’

* SRAM - statickd pamat’

* DRAM — dynamicka pamat’
* Cache pamat’ (L1, L2, L3)

* ECC pamat

* VRAM - grafickd pamat’

Rozdelenie
pamati
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* Uchovava data pomocou klopnych
obvodov.

SRAM
StatiCké paméit’ * Nepotrebuje refresh.

* Vel'mi rychla, ale draha.

* Pouziva sa nayma ako cache pamat’
procesora.

* Paméat'ova bunka obsahuje priblizne 6
tranzistorov.




6t-SRAM pamatova
bunka




 Data uchovava v kondenzatoroch.

* Vyzaduje pravidelné obnovovanie

DRAM (refresh).

dynamicka
pamat

* LacnejSia a hustejSia nez SRAM.

* Pouziva sa ako hlavna operacna pamat.

* Typicka doba refreshu je 64 ms.




* Je kompatibilna s multijadrovymi procesormi
Intel® XMP 3.0 and AMD EXPO™ s nizkou
latenciou.

e | * Typ'modulu: UDIMM

. ] * Typ pamate: DDRS
Crucial Pro Overclocking

Crucial Pro DDR5-6400. . Pocet modulov v baleni: 2
CL32 32GB Kit (16GBx2)
UDIMM: OC Gaming  Urcené pre: Desktop Kapacita paméite

Memory Black



DRAM supercharged

6400 MHz by Micron innovation
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https://www.youtube.com/watch?v=haMPv_1q0FU




Game-changing Game. Create. Repeat.

speed Multitask with maximum performance while
crushing the competition whether you're
Obliterate your rivals and dominate the gaming, streaming or editing.

competition even as PC games push the
limits of memory consumption.
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Elite compatibility Battle-ready style

Supports next-gen multi-core CPUs Primed-for-action heat spreader
and stable overclocking with Intel® “ available in stealth matte black or
XMP 3.0 and AMD EXPOTM | ) snow fox white camo design.
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vyssSia rychlost potrebuje refresh

vysSia cena nizsia cena

nizsia kapacita vysSSia kapacita




Cache pamat’

* Cache je vel'mi1 rychla pamit’ medzi
CPU a RAM.

* Uchovava Casto pouzivane data.
* Znizuje dobu pristupu k datam.
* L1 —najrychlejSia a najmensia

e L2 —vacsSia a pomalSia

* L3 — zdiel'and medzi jadrami

111l
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Cache hit

a cache
miss

-

Cache hit - pozadované data sa
nachadzaju v cache.

Cache miss —data sa musia nacitat z
RAM.

VySSi hit rate znamena vyssi vykon.

Victim cache uchovava vyradené bloky
z cache.
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* ECC = Error Correcting Code.

* Dokaze detegovat’ a opravovat’

chyby v pamati.
.  Pouziva sa hlavne v serveroch a
ECC pamat workstation.

* ZvySuje spol'ahlivost’ systému.

* Nevyhodou je vyssia cena.




ECC basics

Message: Kk bits
010110

Decoded Message
N\101 00

Encoder

%@9

Decoder
_

Rate=k/n

BER = # decoding errors / k

Transmitted Message: n bits
01101010

Channel:
“Noise”

Received Message
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* Doba pristupu urcCuje rychlost’ pamate.

Doba pristupu a * Doélezité parametre:
latencia - frekvencia RAM
- CAS Latency (CL)
- priepustnost’

 Nizsia latencia znamena rychlejSiu
odozvu.




Modern¢ typy

* DDR4 — stale vel’'mi1 rozsirena.

* DDRS5 — vySSia priepustnost’ a
nizsia spotreba.

* GDDR6 — pouzivana v
grafickych kartach.

* HBM - extrémne rychla pamat’
pre Al a GPU.
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Kapacita: 32 GB
Rychlost’: DDR4-3200
CAS Latencia: 22

3200 MHz



Game-changing
speed

Obliterate your rivals and dominate the
competition even as PC games push the
limits of memory consumption. »  Kapacita: 32 GB (2 * 16 GB)

DDRS5

+ Intel® XMP 3.0 and AMD EXPO™

Rychlost: DDR5-6400

CAS Latencia: 32

Speeds e to
6,400MHz

Multi-core CPU podpora

* https://www.youtube. com/watch”v
=haMPv_lqOFU ' .




Prenosova rychlost’: 12—-24 Gb/s na pin

Kapacita VRAM: 8, 12, 16, 24 Gb
Frekvencia: 16-20 GHz

GDDR6X ma vyssi vykon ale aj vysSiu spotrebu
Grafickée karty, herné konzoly

* AMD Radeon RX 7900 XTX pouziva GDDR6, NVIDIA GeForce RTX 4080 pouziva
GDDR6X




3D vrstvenie pamdte ( Cipy su ukladan¢ vertikdlne nad seba )

jeden stack mdéZe mat’: 8 GB, 16 GB, 24 GB+

NVIDIA H100, AMD Instinct MI300, AMD Radeon VII

Pouzitie: Al akceleratory, superpocitaCe, datové centra, profesionalne GPU
HBM sa nachddza vel'mi blizko GPU jadra a pouZiva interposer technologiu

3D Memory(HBM)

Base die pv

Silicon die

PKG Substrate
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1968 — prva DRAM od Intelu.

Historicky vyvoj + 1970 — prvé SRAM ¢ipy.

1990 — nastup SDRAM.

2000 — DDR SDRAM.

* 2020+ - DDRS a HBM.




Intel 1103 - prva
DRAM (1970)

* prva komercne uspesna DRAM
pamat

* kapacita: 1 Kbit

* Intel ju predstavil v oktébri
1970

* nahradila magnetické jadrové
pamate

* polozila zaklady modernych
DDR pamati
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Prvé SRAM Cipy

* pouzivali bistabilné klopné
obvody

* nepotrebovali refresh

* boli vel'mi rychle

* pouzivali sa v cache
pamaitiach a vojenskych
systémoch

* nevyhodou bola vysoka
cena a vel'ka plocha Cipu




* DDR6 — vyssie frekvencie.

* MRAM — magneticka pamat.

* CXL Memory — zdiel'ana
pamat’ pre servery.

* Vyvoj smeruje k nizse;

Buducnost’ pamati spotrebe a vy§Siemu vykonu.




—
nastupca DDRS

ocCakavané frekvencie: 12 800 MT/s a Viac“

vySSia priepustnost’
nizsia spotreba energie
vhodna pre: Al, servery, gaming, pracovné stanice

lepSia paralelizacia pamatovych kanalov,

vysSia hustota modulov RAI\L PD D R 6



Magnetoresistive
Random Access
Memory

pouziva magnetickée stavy
namiesto elektrického
naboja

nevolatilna pamat’

data zostant uloZen¢ aj bez
napajania

vel'mi vysoka Zivotnost’
nizka latencia

nizka spotreba energie

vysoka odolnost’ voci
poskodeniu

vyuzitie:
embedded systémy
priemysel
automotive

IoT

vesmirne technologie




Compute Express
Link

moderné vysokorychlostne prepojenie
CPU a pamate

umoznuje zdiel'anie pamaite medzi
zariadeniami

pouziva rozhranie PCle 5.0 / PCle 6.0
znizuje latenciu v datovych centrach

umozinuje rozSirenie RAM mimo
zakladnej dosky

vhodné pre:
cloud,

Al servery,
HPC,
virtualizaciu,

efektivnejSie vyuzitie paméte v serveroch
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* MemTest86 — test operaCnej pamate.

Diagnostika
a testovanie

e CPU-Z — informacie o RAM.

* AIDA64 — diagnostika systému.

 HWMonitor — monitoring teplot a napati.




™

VE R
& system (I)nfo Q CPU MemTeSt86

; CPU Type: Intel Core i7-7700HQ @ 2.80GHz
* {(Tiest Selection
CPU Clock: 2776 MHz [Turbo: 3444.6 MHz]
CPU Temperature: 46C profes1onalny IlaStrOJ na
arrm :
Ei:i;?f] (A)ddress Range # Logical Processors: 8 (4 enabled for testing) testovanie RAM
- L1 Cache: 4 % 64K (158826 MB/S) splita sa z bootovatelného
1,00 L2 Cache: 4 % 256K (73265 MB/s) []SIS
AWM (CIPU Selection |3 gache: 6144K (42180 MB/S)

dokaze odhalit”

A
&3 Memory

S (S)tart Test v ,
: Total Physical Memary: 162734 (1903} MB/S) poSkodeni RAM

Hemory  Latency: Gl NS nestabilné pretaktovanie
M (R)AM Benchmark  RAM Configuration: DDR4 2400MT/s / x2 Channel / 17-17-17-39 / 1.200V

ECC Enabled: No chyby ECC
podporuje DDR4 a DDR5

";é’lg‘:"’“ S(e)ttings
U A ¥iew detalled RAM L\SFEDY 1nTO
View memory usage pouiiva Sa pI'i servise
m Eiiid ECC Polling: Disabled pocitatov
ECC Injection: Disabled

l="@|

https://www.youtube.com/wat
ch?v=0qPoZ0Og-
XmY &t=352s

Memory caching: Enabled

Save system information summary to file

Use the Up / Down arrow keys to select an option




MemtestB6+ vb.00b1 | Intel(R) Pentium(R) 4 CPU 1500 HHz & imageUSB by PassMark Software V1.5 Build 1001 - X
LK/Temp: 1493NHz | Pass 137 #itfi |
L1 Cache:  BKB  11.86B/s | Test 647 HUuRERERERERUERNRERERERLY Craate and write an imace of a USB drive ! A y A
L2 Cache: 256KB  9.66Bss | Test #5 [Moving inversions, random pattern]

N/A | Testing: 1MB - 384MB [383MB of 383MB] [PREJ | bt Lo il

384MB  775MB/s | Pattern: 6x9ab0oged WJ e
PU: 1 Cores 1 Threads SMP: 1T (PAR) | Time: 0:05:22 Status: Testing \
RAN: 355MHz (RDRAM-711) CAS 8-8-8-20 | Pass: 0
Select Al Unselect Al Drives Selected: 1 Refresh Drives

Step 2: Select the action to be performed on the selected USB drive(s) Available Options

; O Write image to US8 drive Post Image Verification
128MB RDRAM-711 ECC - Infineon HYR1864206-745 kit bt i i rn i
12848 RDRAM-711 ECC - Infineon HYR1864206-745 Ao e
6418 RDRAN-800 ECC - Sansung MR1SR 0824aN1-CK i o M ki [ Beep o Conplet

64MB RDRAM-800 ECC - Samsung MR1BR 0624AN1-CKE

Step 3: Select the image (.bin, .img or .iso) file to write to the USB drive(s)

C:\Users\singh\Desktop \memtest86-usb \memtest86-usb.img Browse

Step 4: Click the ‘Write' button to begin...

Write Overall progress

ABIT  iB50-U83627HF
(ESC> exit <F1> configuration <(Space> scroll lock 6.00.eabed2c.x32

PassMark Home About Log Help Bt 31




DIMHM Slot #
Result

vendaor
Part #
Serial #
Size

IS U0

P15 A2eg

DIMM 1 —

4 Test Results (4 slots total)

DIMM_Al

Crucial Technology
I2G48C40UsS . HM16Aa1l
E7O070063

32763

MB

uis

ui4g

[

Uiz

Uil

uio

Errors

0 O ©O

© O O ©

Errors

 © O O

0 O ©O

DIMHM_Az2

Crucial Technology
32G438C40USs . HM16Aa1l

00000000
32763 HMB

uis

uig

uis

uiz

uii

uio

Errors

© 0 O ©

o

Errors

c © © O

© 0 O ©

DIMM_B1

Crucial Technology
32G438C40USs . H16A”A1

EB4FES16
32768 HB

uis

uig

uis

uiz

ui1

uio

Errors

o © O O

c O O ©

Errors

c © O O

o © O O

DIMM_BZ2

Crucial Technology
32G48C40USs5 . HM16Aa1
E7O70O0LC7

32768

HMB

uis

L R

uis

uiz

ui1

Uio

Errors

© 0 O 0O

o O O ©

Errors

© O O ©

© 0 O 0O



2 @ / O nhttps://www.cpuid.com
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SOFTWARE ~ VALIDATION  NEWS  DEVELS

CRU=£

System information software

ANDROID® .ﬁ.;

CPU-Z is a freeware that

Ar mAares Aarmda n e e o N AR RN I
SOIr name '_'2’1'44 numoer (_'C‘de[ allie, ‘_-’f\.]‘_--"_‘l? >

rmnthh are imtAarrmmab A ~ ~ TS
gatners inormaton on some

a Mainboard and chipset.
Memorv tvpe siz

viemory ype, siZze, umings, ana module SpechiCca
y' s '
P Reppe—

“NFOTC I1INMtar ~1 "v;_‘_‘
SOUE S TS lal [Tl

MMISACIIrGT - ~4‘r~:—. ™
measurement o1 eacin co

n

A

q)
T
D
o
o

CPU-Z

* zobrazuje detailné informacie o:
* procesore

« RAM

» zakladnej doske

* cache

* GPU

* ukazuje:

* frekvenciu RAM
e CAS latency

* timing

* SPD udaje

» Casto sa pouziva pri diagnostike a
pretaktovani
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CPU | Caches | Mainboard | Memory | SPD I Graphics | Bench I About I CPU Caches !Mainboar&] Memory | SPD l Graphics | About |
~Processor , -1 D-Cache g
Name Intel Core i3 4010U ’ . Size |32 KBytes | x2
Code Name Haswell ULT Max TDP | 15.0 W | in tel Descriptor | 8-way set associative, 64-byte line size
Package Socket 1168 BGA inside ~ L1 KCache
Technology | 22nm Core Voltage | 0.677V CORE’i3 size |32 KBytes | X2
Specification Intel® Core™ i3-4010U CPU @ 1.70GHz Descriptor | 8-way set associative, 64-byte line size
Family 6 Model 2 Stepping 1 -2 Cache
Ext.Family | 6 Ext. Model | 45 Revision | CO Size | 2048 KBytes |
Instructions |MMX, SSE, SSE2, SSE3, SSSE3, SSE4. 1, SSE4.2, EM64T, VT-x, Descriptor | 8-way set associative, 64-byte line size
AES, AVX, AVX2, FMA3
~L.3 Cache
~Clocks (Core #0) ~Cache s o=
Core Speed 798.10 MHz L1Data 2x 32KBytes 8-way Descriptor
Multiplier | x8.0(8-17) LiInst. | 2x 32KBytes 8-way
Bus Speed 99.76 MHz Level 2 | 2x256KBytes | 8-way e
Rated FSEB Level 3 3 MBytes 12-way Deserintr
Selection |Socket %1 v Cores | 2 Threads | 4
= C P U -Z Version 1.56

CPU-7 ver. 1.840x64  Tools l'l Validate l Close 5




I
CPU  Mainboard \ Memory SPD Graphics Bench About
General
Type | DDR5 Channels # 4 x 32-bit
Size | 64 GBYtES Mem Controller Freq. 15000MHZ
NB Frequency 4500.0 MHz
Timings
DRAM Frequency 3000.0 MHz
FSB:DRAM 1:30
CAS#Latency (CL) | 30.0 docks
RAS# to CAS# Delay (tRCD) 38 docks
RAS# Precharge (tRP) 38 docks
Cyde Time (tRAS) 76 clocks
Bank Cyde Time (tRC) 114 docks
Command Rate (CR) T

Validate | OK



AIDA64

* komplexny diagnosticky a
benchmark nastroj

Stability
‘ & [ Load kernel driver ° Zobraqu e:
D Low-level MSR operations (may cause system lockup in rare cases)
P y Y P
B Low-level PCl bus operations (may cause system lockup in rare cases)
2 y Yy P ° t 1 t
% Low-level SMBus operations (may cause system lockup in rare cases) ep O y
P y Y P

E Low-level sensor operations (may cause system lockup in rare cases) —

P Y sy P -
Repoit book € Fan divisor reconfiguration (might conflict with MSI Core Cell and PC Alert) C napatla
Schedule wa Low-level SMART operations (may cause system lockup in rare cases)

S RAID member enumeration ° frekvenCle

S RAID SMART support

() i Adaptec RAID support

o= °

| [[J € LSI RAID support CaChe

& & nVIDIA GPU SMBus access through nVIDIA ForceWare

@ [ Change to 3D profile on nVIDIA video adapters b RAM parametre
ustom Variables () 3 SMBus access through ACPI (Asus motherboards)

g
satent Filetiog B Apple SMC sensor support * stress test stability
ustom Components (®) Aquaero sensor support
sset Profile (®) Asetek LC sensor support
emote Features 3 Asus ATKEX sensor support (Asus ROG)
[» Remote Control B Asus WMI sensor support
. N 7 o
Secugfy 14 Corsair AXi sensor support * pouziva sa pri:
'll.nstsom rograme ¥ Corsair HXi/RMi sensor support
ile Scanner g :

@ (&) Corsair Hydro Platinum sensor support u z
ctwork Alerting = y PP * testovani vykonu
ardware Monitoring

Cancel o 0
SCTV1SC

 monitorovani PC

* benchmarkoch




@ Audit Manager - AIDAG4 = O X| ¥ System Stability Test - AIDAG4 = 0O X
g Refresh {7 Preferences A Edit | Report @ Audit
@ Audt @ | Field N % 0 Olstress oy Date & Time Status

8 t:z:;i::f CC::pp:n”:n":]) Hopeatig e ﬂ i s o Bz:fesf FpUh 2020.05.27.123934  Stabilty Tst Strted

@ List3 OM Component) \ :: Mfcrosoft \'\Jjndows 10Pro 10.u.10586.318ﬂ(\4:?10 TH2) 1 12.3: E ress cache | 2020, 05, 27. 12:43:59 Stability Test: Stopped

e List 4 (Computer) 1 :: Mfcrosoft \'.'fndows 10 Pro 10.0.19045.3393 (\'.‘frﬂO?_ZHZ 2022 Update) 1 25 o i Stress system memory ‘

G Statistics 1 (Narrow) ‘ :: Mfcrosoft andows 10 Pro 10.0.19045.3930 (an10 22H2 2022 Update) 1 125% a D Stress local disks ‘

@ Statistics 2 (Wide) ‘ :: M?crosof‘t W?ndows 10 Pro 10.0.19045.4046 (Wm]p 22H2 2022 Update) 1 12.5‘3-'10 & D Stress GPU(S) ‘

[ DESKTOP-KH1FTMG | mm Microsoft Windows 11 Home 10.0.22631.3155 (Win11 23H2 2023 Update) 1 125% L

I DESKTOP-QHGHS1s || A Microsoft Windows 11 Pro 10.022631.3085 (Win11 23H2 2023 Update) 1 125% Temperatures | Cooling Fans Voltages Powers Clocks Unified  Statistics

I PRIMEX299 | 8 Microsoft Windows 11 Pro 10.0.22631.3155 (Win11 23H2 2023 Update) 2 250%

@ QuICkY | Motherboard [ CPU Package [ GPU Diode [ PCH Diode

B VIKING | P Type 8 total :

& 7590AM | [C18C+16c Intel Core i9-13900K 1 125% E

B8 Z790EX | [l HexaCore Intel Core i7-7300X 1 125% :

B 797MX ‘ [ OctalCore Intel Core i7-11800H 1 125% j
} D OctalCore Intel Core i9-11900K 1 125% ;
| [ QuadCore Intel Core i7-1185G7 1 125% ? :
‘ D QuadCore Intel Core i7-5775C 1 125% 12:39:34 12:43:36
| [l QuadCore Intel Core i7-6700K 1 125%
\ DQuadCoreIntel Core i7-7700K 1 125% CPU Usage | CPU Throttling
|
W System Memory Type 8§ total
} S DDR3-1600 DDR3 SDRAM 1 125%
i Wi DDR4 SDRAM 6 75.0%
| W DDRS SDRAM 1 125% 5 44\
‘ PPN T, ‘I\_-."\_,"."“.. 3% 05,
| 5 Video Adapter 8 toal
‘ (58 AMD Radeon(TM) RX 6400 1 125%
; g::z:g :;gj;ﬁ:;;osgaphm 1 EZ": Remaining Battery: |[ERRISERGY Test Started: Elapsed Time:
‘ Edl Intel(R) Iris(R) Xe Graphics 1 125%
| Edlintel(R) Iris(TM) Pro Graphics 6200 1 125% Start Stop Clear Save CPUID Preferences Clo!
| [ Intel(R) UHD Gravhics 770 1 12.5%




D g Winbond W83627DHG
- [+ NVIDIA nVidia-MCP7ACRB
[3. B Intel Core 2 Duc E6700
 B-d Temperatures

: Core =0
Core=1
=1 ST3120026A5
 B-d Temperatures
- ' HDD
. -8" TAGAN JK

< Thermaltake ESA Watercocling

E] { Temperatures

: Water Temp In
L. Water Temp Cut
[] . Fans

PWM Fan

PWM Pump

x Fans PWM

220°C

30.7 °C
303 °C

984 RPM
1842 RPM

230 °C
240°C

19.0 °C

298 °C
29.5°C

984 RPM
1839 RPM

----- WM Fan 50 % 50 %
5’1 Pump PWM
i PWH-Disnan Ty 50 %
E] 4 ‘A Water L. Add to Tray i
f Wiat Cantral 3 | Antn

5%

10 %
15 %
20 %
25 %
30 %
35 %
40 %
45 %
50 %
55 %
60 %
65 %
70 %
75 %
80 %
85 %
90 %
Qs °.

HW Monitor

* monitoruje hardvérové senzory v redlnom Case

* zobrazuje:

* teploty CPU a GPU
* napétia

 otacky ventilatorov

* spotrebu energie

* vhodny na:
 diagnostiku prehrievania
* kontrolu stability

* monitoring pocas hrania alebo benchmarkov
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BIOS a nastavenia RAM

XMP / EXPO
profily.

Nastavenie

frekvencie
RAM.

Nastavenie
casovania
(timings).

Aktualizacia
BIOS
firmware.

40



msi cuic sios s . ®

O 1052 Sun 13Adg, 203 CPU Core Temperature: 31°C MB: MAG B660M MORTAR (MS-7D42) X MP / E x PO
Motherboard Temperature: 30°C CPU: 12th Gen Intel(R) Core(TM) i5-12600KF

3.70 GHz VCore: 1.102V Memory Size: 32768MB

BO00MH: e e profily

GAME BOOST
:
:m v v v U v v v
ysel® %8 S8 Intel Extreme Memory Profile a
XMP Profile AMD Extended Profiles for
‘ o Overclocking su profily ulozené v
Overclocking RAM moduloch
OC Explore Mode [Expert] XMP (Extreme Mer umoziuju automatické nastavenie:
Profile) is the .
CPU Setting overclocking * frekvencie
Motherboard settings P-Core Ratio Apply Mode [All Core] technology by e gasovania
S ETTl N G S P-Core Ratio Auto memory module. L
diusted p— 3700MH: * napdtia RAM
=) E-Core Ratio Apply Mode [AlL Core] . , .
E-Core Ratio Auto po aktivovani RAM pracuje na
iste e Frequenc OM deklarovanej rychlosti vyrobcu
Advanced CPU Configuration
Microcode Selection [Auto] bez XMP/EXPO c¢asto RAM bezi
AVX Support [Auto] na niz8ej zakladnej frekvencii
Ring Ratio Auto
OC CPU Cooler Tuning [Water Cooler (PL...]
iy * Pouzitie:
DRAM Setting
[ Extreme Memory Profile(XMP) [Enabled] ] . gaming
DRAM Reference Clock ‘ [Auto] Il: Move * workstation
CPU IMC : DRAM Clock Sears [Auto] —+—: Group Jump
Use USB to flash BIOS DRAM Freguency , [Auto] Enter: Select . ¢ $ 4
‘ — - i vykonnejsie PC zostavy

M-FLASH

F1: General Help




»

o EASY MODE | ADVANCEDR MODE
- TAaoRUs — = — -
( (@) Help (F1) J ( ( K3 Favorites (F11) J ( Q, Search (Alt-F) J
DDR5 XMP Booster
; Al
Information -~ Disabed l GIGABYTE PerfDrive
- 7760 AORUS MASTER X Micron X.M.P. 5200 16G 40-40-40-80-1.25V
' Micron X.M.P. 5600 16G 38-44-44-84-1.25V Optimization =1 |
BIOS Ver. -
Micron X.M.P. 6000 16G 38-44-44-96-1.40V T m
CPU: i S e i J =
Micron X.M.P. 7000 24G 40-52-52-114-1.40V EpeciEnhance o
Micron X.M.P. 5600 48G 40-40-40-77-1.25V . -
RAM: Hynix X.M.P. 5200 16G 40-40-40-80-1.25V E-core Disable -
Microcode: Hynix X.M.P. 5600 16G 40-40-40-80-1.25V

DRAM Status
DDR5_A1 N/A

DDR5_A2 N/A
DDR5_B1 N/A
DDR5_B2

DDRS Auto Booster
DDR5 XMP Booster
High Bandwidth

Low Latency

Smart Fan 6

@ CPU_FAN
N/A

i

Quick Access

Re-Size BAR

CSM Suppot

Hynix X.M.P. 6000 16G 40-40-40-80-1.35V
Hynix X.M.P. 6400 16G 40-40-40-84-1.35V
Hynix X.M.P. 6800 16G 36-42-42-105-1.45V
Hynix X.M.P. 7200 16G 38-44-44-105-1.45V
Hynix X.M.P. 7600 16G 38-48-48-122-1.45V
Hynix X.M.P. 8000 16G 38-54-54-128-1.50V
Hynix X.M.P. 7200 24G 36-46-46-115-1.35V
Hynix X.M.P. 7600 24G 38-48-48-128-1.40V
Hynix X.M.P. 8000 24G 40-48-48-128-1.40V
Hynix X.M.P. 8200 24G 40-52-52-130-1.40V
Hynix X.M.P. 8266 24G 40-54-54-132-1.45V
Hynix X.M.P. 5600 32G 40-40-40-80-1.25V
Hynix X.M.P. 6000 32G 40-40-40-80-1.25V

1.0 x16

Boot Sequence

2]

2]

J f I SPD Setup

1Y/ Memory Boot Mode

M Memory Channel Detection Message ISl




UEFI BIOS Utility — Advanced Mode

/ Search &: AURA an ReSize BAR

@em‘ryﬁ/

02/16/2022 - T 7 English [=|MyF 1< fan Control Al OC Guide,
e 01 .12 l 2 English [=] MyFavorite g Qfan Control & u e
My Favorites Main | Ai Tweaker Advanced Monitor Boot Tool Exit
Target CPU Performance Core Speed : 5200MHz
Target CPU Efficient Core Speed: 3900MHz
Target DRAM Frequency : 6000MHz
Target Cache Frequency : 4700MHz
I Ai Overclock Tuner XMP I I
XMP I DDR5-6000 36-36-36-76-1.30V-
BCLK Frequency  Auto
Intel(R) Adaptive Boost Technology | Auto

ASUS MultiCore Enhancement

Current ASUS MultiCore Enhancement Status

SVID Behavior

BCLK Frequency : DRAM Frequency Ratio

Memory Controller : DRAM Frequency Ratio

optimized by ASUS.
[XMP II]: Load the DIMM'’s complete default XMP profile.

//

| Auto - Lets BIOS Optimize

Enabled

| Auto

| Auto

| Auto

[Manual]l: When the manual mode is selected, the BCLK (base clock) frequency can be assigned manually.
[XMP I]: Load the DIMM'’s default XMP memory timings (CL, TRCD, TRP, TRAS) with BCLK frequency and other memory parameters

Last Modified

Version'2.21.1278 Copyright (C) 2022 AMI

=

Hardware Monitor

CPU/Memory

Frequency

Temperature

4900 MHz 43°C
BCLK Core Voltage
100.00 MHz 1.296 V
Ratio DRAM Freq.
49x 6000 MHz
MC Volt. Capacity
1.279V 32768 MB
Prediction
SP Cooler
83 161 pts
P-CoreV for P-Core
5200MHz Light/Heavy
1417V @L4 5428/5149
E-Core V for E-Core
3900MHz Light/Heavy
1.245 VvV @L4 4133/3913
Cache V req Heavy Cache
for 4700MHz 4307 MHz
1395V @L4

Hot Keys| zl

EzMode(F7)|-3] |



GIGABYTE - UEFI DualBIOS

&8 7 B O
" - & A . iy
. ./ o R #QS s
ll.l;'[, wsten Informatio 3 reatures e Era 15 PONET Tlanagene DAUE ¢ .
m M.I.T.\Advanced Menory Settings English 0-Fla
Extreme Hemory Profile(X.N.P.) Profilel
aysten Renory Rulliplier ib. W Auto
Henory Boot Hode Auto
Menory Initialization Node finto

Menory Enhancement Setlings

Henory Tinlng Hode

» Channel A Menory Sub Timings

» Channel B Menory Sub Timings

1606MHz

Normal
Auto
1.500

\ hin

mito

++

Enter/Dbl Click: Select
o/-/PU/PD: Change Upt.

F1
F5
7
F8
F9

Select Screen

: General Help

: Previous Values

: Uptimized Defaults
: [-Flash

: System Information
F10 :
F12 :
ESC/Right Click: Exit

18/Click: Select

Save & Exit

Priot Screen(FAT16/32 Formal

Copyright (C) 2014 fmerican Negatrends,

e

Nastavenie
frekvencie RAM

frekvencia RAM urcuje rychlost’
prenosu dat

nastavuje sa v BIOSe/UEFI
zékladnej dosky

vysS§ia frekvencia:

* zvySuje vykon

* ale mdZe znizit’ stabilitu
typické frekvencie:

 DDR4: 32004000 MHz
* DDRS5: 5600-8400 MHz

priliS vysoka frekvencia moze
sposobovat’:

* pady systemu
« BSOD
* chyby pamite
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Auto
Enabled
Enabled

AUtD

Auto




astenm eatures e als
H.I.T.\Advanced Memory Settings\Channel A Timing Settings

Nastavenie ¢asovania
(Timings)

DRAM Timing Selectable Auto

A

timings urcuji oneskorenie pamate

., .o, ¥ Channel A Standard Timing Control
najznamejsi parameter:

* CAS Latency (CL)
d’alSie timingy:
* tRCD

* tRP
* tRAS

¥ Channel A Advanced Timing Control

rychlejsia odozva RAM

ale vysSie naroky na stabilitu

e Priklad:

* DDR5-6000 CL30 je rychlejSia nez
DDR5-6000 CL40




XMP profile 1

Memory profile

ORAM Frequency (| 5200
CAS Latency(tCL) (I 16
RAS to CAS Delay/Row Precharge 20
Time(tRCD/tRP) (|

Row Active Time(tRAS) (1) 39
Minimum CAS Write Latency Time(tCWL) () 20
Four Active Window Delay(tFAW) (1) 34
Average periodic Refresh Interval(tREFI) (1) 12480
Minimum Refresh Recovery Time(tRFC) (1) 560

Row Active to Row Active delay short(tRRD_S) (1) | 4

Read to Precharge delay(tRTP) (/ 12
Write Recovery Time(tWR) | 24
Internal Write to Read Command Delay 0
short(tWTR_S)

NMode

Memory Voltage

\¢ UEFI BIOS Utility - Advanced Mode
QL | @english [ElMyFavorite g Qfan Control & A10C Guide
» 1
os2on 2(0:58 |

My Favorites Main  Extreme Tweaker Advanced Monitor Boot Tool Exit

~ Extreme Tweaker\DRAM Timing Control

» Memory Presets
Maximus Tweak
Primary Timings

DRAM CAS# Latency
DRAM RAS# to CAS# Delay
DRAM RAS# ACT Time

DRAM Command Rate

Secondary Timings
DRAM RAS# to RAS# Delay L

DRAM RAS# to RAS# Delay S

DRAM REF Cycle Time

Memory Presets for different memory modules.

search L:AURA T ReSize B

[ Auto -
KT
18 18 3
CHA CHB
= = BN
CHA  CHB
« o [T

k Auto =
CHA CHB
CHA CHB
Y
CHA CHB
v = I
/
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0 ZenTimings 1.2.9

UEFI BIOS Utility - Advanced Mode

>
File Tools Help |1\A10/r212:§023 18 080 | Y English [Z] MyFavorite a-onan Control & ALOC Guide/ .Search 0 AURA S ReSize BAR @MemTELBG"'/
AMD Ryzen 5 7600X 6-Core Processor My Favorites  Main  Extreme Tweaker ~Advanced Monitor Boot Tool  Exit [ Hardware Monitor
B650E Taichi | BIOS 1.14.AS06 | SMU 84.79.204 T
#DRAM CASH# Latency 28 38 CPU/Memory
Speed DDR5-4800 Capacity  32GB MCLK  2400.00 P e g
BGS Enabled BGS Alt Disabled FCLK  2000.00 FURBM RIS 10 GO Dalay Faad i i it it
GDM  Enabled Cmd2T 1T UCLK  2400.00 #DRAM RAS# to CAS# Delay Write Lezsn leve?  Leve3 [0
BCLK Core Voltage
tCL 40 tRDRDSCL 5 VSOC (SMU)  1,0159V s e lewt! Lol loveld 75 10000 MHz 1332V
tRCDWR 39 tWRWRSCL 17 CLDO VDDP  0,7992V - |
' levell  level2 Level3 Ratio DRAM Freq
tRCDRD 39 tCWL 38 #DRAM RAS# ACT Time ¥ Auto e S e
1RP > BIE 18 Secondary Timings R
tRAS 77 tRDWR CVolt.  Capacity
levell Llevel2 Level3 1510V 49152 MB
tRC tWRRD MEM VDD  1,1000V 70
tRRDS tRDRDSC MEM vVDDQ 1,1000V ¥DRAM REF Cyce Time 2 L%%n leve2 e oo o
tRRDL tRDRDSD MEM VPP  1,8000V vk
tFAW tRDRDDD VDD MISC  1,1000V DRAM REF Cycle Time Same Bank roum : e
tWTRS tWRWRSC s e % 167 pts
*
tWTRL tWRWRSD ProcOdt  60.0 O ORAM Reesh Interval 1072 5 .
p-LoreVior P-Core
tWR tWRWRDD ProcCaDs 30.0Q DRAM FOUR ACT WIN Time Le;/:ﬂ level2  Level3 16 6000MHz  Light/Heavy
tRFC (ns) tCKE ProcDgDs 40.0Q 1353/1.589  6134/5752
tRFC tREFI 9347 DramDgDs  34.0 O DRAM CKE Minimum Pulse Width o e e [ o B
tRFC2 tREFI (ns) 3894,583 1.175/1.257  4748/4457
tRFCsb tSTAG 7 RttNomWr Off /;\ DRAM CKE Minimum Pulse Width (tCKE) CacheVfor  Heavy Cache
tMOD 34 tMRD 34 RttNomRd Off 1315V@L e
tMODPDA 32 tMRDPDA 32 RttWr RZQ/6 (40)
tPHYWRD 6 tPHYRDL 34 RttPark RZQ/6 (40)
tPHYWRL 26 PowerDown Enabled RttParkDgs RZQ/5 (48) /
/ Last Modified | EzMode(F7)|-3] ‘ Hot Keys[ 7]

A2: CT16G48C40U5.M8A1 (16GB, SR)

Bz
o

Version'2.22,1286 Copyright (C) 2023 AMI
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Aktualizacia BIOS
firmware

0401
BIOS firmware riadi zakladna dosku a
micializaciu hardvéru
aktualizacia moze:

 zlepsit kompatibilitu RAM
 opravit’ chyby stability

Do you really want to update BIOS?

Download successfully!
BIOS information: .
Model: PRIME X299 EDITION 30 « pridat’ podporu novych procesorov
Ver. 0505

e zvvsit vvkon pamit
Date: 121772 ysit vykon p €

Rizika:
prerusSenie aktualizacie moze poskodit’ BIOS

pocas flashovania nesmie dojst’ k vypadku
napéjania

*  Moderné dosky pouZivaju:
ASUS EZ Flash
MSI M-Flash
Gigabyte Q-Flash
ASRock Instant Flash




Download the latest BIOS file for the motherboard and
copy into a USB flash drive (not NTFS format).
Insert the USB pen drive to the USB port.

BI0S Date H

File Date ¢
BIOS checksum:
Total FFS @ 1
P XXX
ArE U surE 1o flesh [XO000OOO0K] 2 (Y/R)

ESCiQuit TAB:Change Th:Select “Write 0 BND Undate  Mrite Fail

Power on or reset the computer and press “F12” during
POST (power-on self-test) screen. The BIOS-FLASHER
utility will popup a menu for BIOS update.



Poruchy a servis

* Vadna RAM modze spdsobovat’
BSOD.

* Chyby systému a pady
aplikacii.

* Prehrievanie modulov.

* Diagnostika pomocou
testovacich nastrojov.



Paméit'ovy subsystém vyrazne ovplyviiuje
vykon pocitaca.

SRAM a cache poskytuju vysoku rychlost’.

aver

 DRAM zabezpecCuje vel’ku kapacitu.

Moderné technoldgie smeruju k vySSiemu
vykonu a spol’ahlivosti.




v ¢ | 4
Pouzita P, e, 1 Conpter
. | 4 JEDEC Standards for DDR Memory.
1 1t eratura Intel Developer Documentation.

AMD Processor Architecture Manuals.

https://www.crucial.com/



https://www.kingston.com/
https://www.kingston.com/
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