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SRAM

Staticka RAM

DRAM

Dynamicka RAM

Asynchrénna
Synchrdénna

CACHE




* Flip-FLOP(klopné) obvody

* 1 Bunka = 6 tranzistorov

* Bez nutnosti ,,osviezenia“

* VVlysoka rychlost a
spolahlivost

* Pristup 1ns-4ns, 4ns-8ns

ROZDELENIE

* \/yssSia cena a komplexnost
* Mensia pamatova velkost
* Pouzivana ako Cache pamat

ordline

Staticka RAM

\




Kondenzatory + tranzistory
1 bunka=1C+ 1T

o2 LERENIE Periodickeé refreshe (64ms
default)
Jednoduchsie zostavenie
Vyssia kapacita pamate

| MensSia cena a rychlost
PUTEIIIERE i Pristup desiatky ns (10 - 60)
Asynchrénna Pre bezné PC

Synchrénna

One Dynamic RAM Bit (DRAM bit)




5.4 Gigabytes 8.0 Terabytes

ROZDELENIE

Dynamicka RAM

\ Asynchrénna

Synchrénna
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ROZDELENIE

I

Dynamicka RAM

Asynchrénna
Synchrénna

32 Banks
x 8 192 Columns
x 65 536 Rows

Cells -

17179 869 184 TT1C P

Bitline

Channel

read / wri

linansis

Wordline

(Gate




V principe SRAM
Képia RAM dat

ROZDELENIE Casto pouzivané/opakujlce sa data
Predvidanie buducnosti (cykly...)
Rychlost pristupu (1ns — 10ns)
3 urovne (L1,L2,L3, ,,L4%)
L1 - priamo v jadre (instruk¢na a datova

‘ cast)
. L2 — medzi pamat v blizkosti jadier
~ (buffer)
L3 — zdielana medzi jadrami CPU (vacsi
buffer)
L4 — umiestnena na Cipe, zriedkava (GPU,
serverove CPU)




Registers

\os

ROZDELENIE ’ L3Cache
/ L4 Cache

. / $5-10/GB Main Memory

$067/GB  Solid State (flash) Drive

$50/TB Disk Drive




ROZDELENIE

Priamo v CPU jadre

Priamo napojené na ALU
Extremne rychle

Okamzité data k dispozicii
Premenng, vysledky

A+B=C (5+5="7)->presun do
registrov

Central Processing Unit

Control Unit

Arithmetic and
Logic Unit

Registers

Computer System Architecture



PAMATOVE
MODULY

* SIPP 30 pin

SIMM 72-pin

3" 1

DDR 184-pin

Myt
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SIPP 30-pin

S TEVESY b PRVEEE-TELE U ERO0EL
SIMM 30-pin

DIMM 168-pin

3 W

DDR 186-pin



ORIA

1940

Prvé pamate mechanické
a magnetické

1946

Williamsova trubica,
katédové trubice CRT

1949
Magneticka bubnova
pamat
Rotujuci magneticky
bubon

1950

Prvé pamate skutocéné
RAM - Ferritové jadra

1951
Pamat z oneskorovacej
linky

zvukoveé vlny v ortuti

1952

Ferritova jadrova pamat
prva spolahliva RAM do 70.

rokov

1960

Polovodiéové RAM (SRAM
a DRAM)

1968
Vyvoj prvej DRAM

1969 Prva komercna
SRAM




HISTORIA
MODERNE
CIPY

1970

Prvé moderné DRAM ¢ipy

1970
Intel - 1103 prvy
komercne uspesny
DRAM Cip

\ MOS Technology -

multiplexované
adresovanie

1978
IMB — Error correcting

code pamate

1980

SIMM moduly

1983
Prvé SIMM modularne
RAM

1987
Prva FPM DRAM
zrychleny pristup k
strankam

PD(ns)~ 100
RP(Mbps) 25-
40




Nazov Velkost ~ PocetPIN-ov PocetBit-ov Frekvencia Priepusnost  Rok

NEDAVNA 256kB-128MB
HISTORIA
16-256MB 72, 144 64 66-133 533 1995
16-512MB 168 64 66-150 1200 1997
‘ 16MB-2GB 184 64 200-400 4300 2002
\ 1-8BG 240 64 400-1066 8500 2004
1-32BG 240 64 800-2133 17000 2007
2-64GB 288 64 3000- 20000 2014




AKTUALNE
POUZITIE

.

DDR4
DDRS
LPDDRA4,
LPDDRS
HBM2E,
HBM3

Datarate | Transferrate | Voltage
: (MT/s) (GB/s)

(V)
100-166 0.8-1.3
18

SDRAM 100-166 100-166

1n
" oon [ amaoo | smao | an | seeao0 | 213z | 25/26 |

Types HBM1 HBM2 HBM2E HBM3 HBM3E

Bandwidth

Stacking
Height
(layers)

Funkcia DDR5 RAM DDR4 RAM

Rychlost 4800 MT/s - 8400 MT/s 2133 MT/s - 4266 MT/s

Kapacita 16 GB - 128 GB na modul 4 GB - 64 GB na modul

Napétie 11V 12V



AKTUALNE
POUZITIE

DDR4
DDRS

LPDDRA4,

LPDDRS
HBM2E,
HBM3

5,0 B

Kingston FURY 32GB KIT DDRS
6000MT/s CL30 Beast Black EXPO

Opera¢na pamat — 2x 16 GB, PC5-48000,
pasivny chladi¢ a AMD EXPO

1 06'90 € # Do kosika

49 g/

Kingston FURY 32 GB KIT DDR4 3200
MHz CL16 Beast Black

61,90 € & Do kosika

49

Corsair 32 GB KIT DDRS 6000 MHz
CL30 Vengeance Grey EXPO

Opera¢na pamat - 2x 16 GB, PC5-48000,
CL30-36-36-76, napétie 1,4 V, pasivny chladi¢
a AMD EXPO

124,09 €

Do kosika
12590¢€ &

4,9 B

Corsair 32 GB KIT DDR4 3600 MHz
CL16 Vengeance LPX Black
Operaéna pamat — 2x 16 GB, PC4-28800,
CL16-19-19-36, napétie 1,35V, pasivny
chladi¢ a XMP 2.0

63,90 € # Do kosika

49 B

G.SKILL 32GB KIT DDRS 6000MHz
CL30 Trident Z5 NEO RGB AMD EXPO
Operaéna pamét — 2x 16 GB, PC5-48000,
CL30-38-38-96, napétie 1,35V, AMD EXPO

133'90 € & Do kosika

48 B

G.SKILL 32GB KIT DDR4 3200 MHz
CL16 Gaming series Aegis

Operaéna pamat — 2x 16 GB, PC4-25600,
CL16-18-18-38, napétie 1,35V, Unbuffered a
XMP 2.0

SUPER CENA




VYVOJ A
BUDUCNOST

12,8 GT/s - 20 GT/s
Ocakavany RozsiahlejSie
pouzitie

v 256GB modul
Standard

MenSia spotreba

Viacej kanalov na
zakladnej doske




DIAGNOSTIKA
A SPRAVA

dows Memory Diagnostic

Check your computer for memory problems

Memory problems can cause your computer to lose information
or stop working

Cancel

mation
mation
mation

mation

Event 10016, DistributedCOM

General  Details

Logged

Task Category: None

EMSicLic~ aiaos =

© |B:07 Thu 12l 2018
GAME BOOST XMP

)

CPU Base Clock (MHz)

CPU Base Clock Apply Mode
Motherboard settings

SETTINGS

Extreme Memory Profile(X.M.P)
- e 7
1 DRAM Reference Clock R
| DRAM Frequency

Memory Try It !
DRAM Timing Mode
Advanced DRAM Configuration

OC | Memory Fast Boot

voltage Setting
CPU Core/GT Voltage Mode
CPU Core Voltage
CPU SA Voltage
CPU 10 Voltage
CPU PLL OC Voltage

Use USS to flash/save BIOS CPU ST PLL Voltage

M-ELASH DRAM Voltage

4_00 GHz B: Z170A GAMING PRO (MS-7984)
Intel(R) Core(TM) i5-6600K CPU @ 3.50GHz
2800 MHz i

tage: 1.216V
- E79841MS.100
e 07/14/2015

3900MHz — 3900MHz
¢ 100.00MHz — 100.00MHz

100.00
{Auto)

[Enabled]

{Auto)
fAuto]

[Disabled]
[Link]

[Auto]

[Auto]
1.300
1.130
1.100 I l: Move
Auto —=: Group Jump
Auto Enter: Select
Auto +/-: Value
F1: General Help

* Bios nastavenia (XMP,
napatie, latencia) -

POZOR NESTABILITA

MentestB86+ vb.00b1 Intel(R)
1493MH= Pass 13z
8KB 11.8GBss Test 64x
Z56KEB 9.6GBss Test #5
Hsh Testing:
Memory @ 384MB ?75NMBss Pattern:

Pentium(R) 4 CPU 1500 MHz

wuunn

pRunRERERERAROARENNARRRAY

[Moving inversions, random patternl

1HB AB4HE [383HB of 383MB] [PAE]
OxJab00beb

CPU: 1 Cores 1 Threads 3MP: 1T (PAR) | Time: 0:05:22 Status: Testing N\

RAM: 3550Hz (RDRAR-711) CAS B-8-8-20

Memory SPD Informations

| Pass: © Errors: 0

= Slot 0 : 128MB RDRAM-?711 ECC - Infineon HYR186420G-745
Slot 1 : 128MB RDRAN-?11 ECC Infineon HYR1B6420G-745
Slot 2 : 64MB RDRAM-BOO ECC Samsung MR18R 08Z24AN1-CK8
- Slot 3 : 64MB RDRAM-B0O ECC - Samsung MR18R 0824AN1-CK8

ABIT i850-WB3627HF

SC>» exit <F1> configuration <3Space> scroll lock

b.00.eabedlc.x




DIAGNOSTIKA
A SPRAVA

Android

DevCheck Hardware

and System Info

flar2

Inware

evowizz

iPhone _

* Geekbench - App store

/A{utu - App store/

iPhone model RAM size

IPHONE 16 PRO AND 16 PRO

MAX 8GB

iPhone 16 and 16 Plus 8GB
iPhone 15 Pro and 15 Pro Max 8GB (LPDDRS5)
iPhone 15 and 15 Plus 6GB (LPDDRS5)

iPhone 14 Pro and 14 Pro Max 6GB (LPDDR5)

iPhone 14 and 14 Plus 6GB (LPDDR4X)

iPhone 13 Pro and 13 Pro Max 6 GB (LPDDR4X)

iPhone 13 and 13 mini 4 GB (LPDDR4X)

iPhone SE 3rd gen 4 GB (LPDDR4X)

iPhone 12 Pro and 12 Pro Max 6 GB (LPDDR4X)

iPhone 12 and 12 mini 4 GB (LPDDR4X)
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