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1/0 Ports dmiwsas ¥ 7|y Mg Jh-a ¥ ddlin 3

Port form

Description (Characterization)

Power - Desktop

Computers require a grounded (three prong)
power outlet for proper operation.

USB

- The Universal Serial Bus (USB) port is the
most versatile interface used on modern
computers. USB ports can be used to connect
mice, keyboards, printers, scanners, cameras,
external hard drives, network switches, etc.

- There are three speed specifications for USB
ports: USB 1.0, 2.0 and 3.0. USB ports come in
six different forms: USB A, USB B, Mini-A,
Mini-B, Micro-A, and Micro-B.

Network/Ethernet (R]-45)

- The port used for networking on most
modern computers is typically referred to as
an Ethernet port but may also be called a RJ-
45 jack, network port, or Cat5 part.

- The variety of names comes from the fact that
most modern computers connect to Ethernet
networks wusing category-5 twisted pair
cables, which plug into RJ-45 jacks.

@@@‘

Sound

- Sound ports in computers can be used for
headphones, speakers, or microphones.

- These ports are often color-coded and marked
with icons that represent their use.
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Port form

Description (Characterization)

VGA

- The Video Graphics Array (VGA) port is used
exclusively for video and has been the main
PC-video interface for over 15 years.

- This port is being replaced by Digital Video
Interface (DVI) ports, and DVI-VGA adapters
are available.

DVI

The DVI port is used for video on newer
monitors. There are multiple versions of DVI
that have a slightly different form or pin layout

Homi

HDMI

The HDMI is a higher-end video port.
Alienware and the MAC mini were some of the
first computers to come standard with these
ports. This port can also handle audio input.

Historical/Older Computer Ports

o'Emmo

Serial

- The serial port, also known as a DB-9 port, is
an older port that was used in the 1980’s for a
variety of peripheral devices. In the 1990’s it
was used primarily to connect mice, joysticks,
and modems.

- The serial port is almost completed phased
out - some desktop computers have serial
ports  since it shares  motherboard
components in common with the parallel
port.
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Port form

Description (Characterization)

Parallel

- The parallel port, also known as a DB-25 port, is
primarily for printers/scanners, and is often
referred to as the "printer port".

- The parallel port is currently being phased out,
with most printers interfacing using a USB port.

PS/2

- The PS/2 port was developed by IBM to connect
keyboards and mice. Computers will usually
have 2 of these ports, one purple (for the
keyboard) and one green (for the mouse).

- PS/2 was the standard for about 15 years, but is
now being replaced by the USB port

Firewire (IEEE 1394)

- Firewire, also known as IEEE 1394, was
developed by Apple Computers in 1995.
"Firewire" is a trademarked term, and other
companies use the same technology under
different names.

- Firewire is used for many devices and was
much faster than its contemporary, USB 1.0, but
has similar speeds to USB 2.0. Firewire never
reached the popularity level of USB and has
since been dropped by Apple on iPods (but not
on their computers yet).

Modem (R]J-11)

The modem was the primary way to access
(dialup) networks in the 80's and 90's. With
broadband (cable and DSL) networks replacing
dialup, many modern computers do not come
with modems
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PGA 370 J—siog’ 3c( PGA Jumos g9 C313 CPU faorgl

LGA Juo i igaly conlid 5ol 1an quaiad @5 :LGA s 2.2

(@oo go) @lwads saeldll mhha e asgiy cInterface

ol mhadl Sle Juogill blay LILail @i Connectors
(CPU su> 5 Juwo 53 culganly ,1037) .CPU i 5l

PGA 370 Jpsog’ 34cld PGA (Joeos5 g9 O3 CPU gl

Lelys LOA Juwo sl aelsd aniios clilly cousmyill Uyl
dens 2 silah Lol flads sucldll Cils Lle Sgmge Iyuia
a5 e e N 2 Il i) L Lo Juus gl 5ucl3
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o Mg cellaatl éJ <L“J3 (“3 cellaall Jﬁ)&ﬁ 42849 &:.411.1:1:1_” tbl
CPU sl mhow le 553 T Jiu s suaelall le CPU 5usg
@ dndlall sus g Slasd dilsas JI elbaddl plas) @ @3 Loy
ALl et slhill Gle dainlly gy o1 ccaninll gl 32
CPU 3-»-5-‘ QM}A u:\_\ Le ‘am‘ d.yagl” OLA.!AJ Ln.b:tb S_LC.LB." %

saclall e oo 510l uslsl

Flastic. Cover
" .‘_

Load Plate

CPU (LGA package)

LGA Socket

LGA g 92| (e Socket tnadlas 849 s )5 hdyylo
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-ty yL | ALl B> g il . : boiie S
O Bddma dgaly e Golgtt Juogdl uelgd el @
Mol (o due (goimd tueld (S Glo didey (CPUs wilgaly
Lgas Jaxtd suelall caeain 3l CPU dgalsd cMs ol sue ol
e (Lgs Mo sl1) (ysieadl s e pund s lacals de |53l de <
Socket 370, Socket 478 (Socket N), LGA 775 (Socket T),
LGA 1150 (Socket H3), LGA 1151 (Socket H4), LGA 1200
‘2 ;Lm.u;y AMD V‘s‘._ki'u.u‘ %)@.’é:ﬁ ;U:Cu.u‘ E_LQLE_” o..,\?.‘ ..).}‘9.3
.Socket AM4, Socket TR4, Socket SP3 (fie Mo g1l sue (5515
Pyl hadlall Bty oo el yacl ity 51 Il
L 5yt Jpmgl el

CPU Interface / Year Pins Bus Speed Supported CPU Families /
Socket Name Num. Compatible with
DIP 1970s 40 5/10 MHz Intel 8086, Intel 8088
68, Intel 80186, Intel 80286
PLCC 132 6 - 40 MHz Intel 80386
Socket 1 (PGA) 1989 169 16 - 50 MHz Intel 80486
Intel Pentium
Socket 7 (PGA) 1994 321 50 - 66 MHz Pentium MMX
AMD K6
Super Socket 7 AMD Ke-II, IIT
1998 321 66 - 100 MH:
(PGA) z Cyrix MII
Socket 8 (PGA) 1995 387 60 - 66 MHz Intel Pentium Pro
Slot 1 (Slot) 1997 242 66 - 133 MHz Intel Pentium II, IIT
Slot 2 (Slot) 1998 330 100 - 133 MHz Pentium I Xeon
Slot A (Slot) 1999 242 100 MHz AMD Athlon
Intel Pentium IIT
Socket 370 (PGA) | 1999 370 66 - 133 MHz Intel Celeron

VIA Cyrix, VIA C3
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CPU Interface / Year Pins Bus Speed Supported CPU Families /
Socket Name Num. Compatible with
- Intel Pentium 4
Socket 478 / 100 - 200 MHz
Socket N (PGA) 2000 478 or Intel Celeron
400 - 800 MT/s Pentium 4 EE, M
AMD Athlon 64
Socket 754 (PGA) | 2003 754 200 - 800 MHz AMD Sempron
AMD Turion 64
Intel Pentium 4
Intel Pentium D
LGA 775 / Socket Intel Celeron D
T (LGA) 2004 1 775 [LDLALE Intel Core 2 Duo
Intel Core 2 Quad
Intel Xeon
Socket 441
2 441 . Intel At tebook
(PGA) 008 400 - 667 MHz ntel Atom (Notebook)
LGA 1156/ Intel Nehalem
2009 1156 2.5 GT/
Socket H (LGA) s (1% gen)
Socket G34/C32 2010 200 - 3200 MHz AMD Opteron
Intel Bri 2nd
LGA 1155/ 2011 | 1155 57 GTls nte Sandy' rldgenf gen)
Socket H2 Intel Ivy Bridge (3" gen)
Intel Core 17, 15, 13 Series
PGA B Y
rSGk 2852 2011 | 988 2.5,4.8 GT/s (2000, 3000)
ocke (For Notebook)
th
LGA 1150/ 2013 1150 Intel Haswell (4™ gen)
Socket H3 Intel Broadwell (5™ gen)
Intel Skylake (6™ gen)
Intel Kaby Lake (7" gen)
LGA 1151/ N
2015 1151 5 GT/s -8 GT/s Intel Coffee Lake (8™ gen)
Socket H4 Intel Coffee Lake Refresh
(9™ gen)
AMD Ryzen 9, Ryzen 7, Ryzen
Socket AM4 201 1331 > & Ryzen 3
ocket 017 1000, 3000, ..., 5000 series
(Zen 3 Ryzen CPUs)
Intel Comet Lake (10™ gen)
LGA 1200 2020 1200 Intel Rocket Lake (11t gen)
LGA 1700 2021 1700 Intel Alder Lake (12t gen)
AMD Ryzen 7000 Series
ket AM 2022 171
Socket AMS 0 718 (Zen 4 Ryzen CPUs)
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:Main Memory A s 5 smSalddl ke Aols 5yl - : ¥4l
Random Access Memory 46l gduall s ,<olid pa hle g3 ds oo
Jsooll 5yl Ledy cewlsdl 2 Legalazinl <o (RAM)
Hyduall Jsosll 5552135 Static RAM (SRAM) Lulill 451 gual|
SRAM ;,503 uaiy .Dynamic RAM (DRAM) ienwlol
(Refresh [ilad] of Gonsd cllat ¥ @Y de s AV Ll
Liell 5,50y piund 2 Lgalaeial @i 100 cdaleny ies] Lgisaly
Lel .albailly Zwolsdl L1, L2, L3 Jie Cache (ilawsll 3 y<s10d0)
sda Py L0l Sl (e dae Jo (il zlixis DRAM sl
sda Coyary «Lgd] oo oll 3o L1 dndlall sus g podatiead ¥ 3,401
3yl Lgin piuad Lgad 1y "Wait State HUau¥l Ul cdyll

Al 2 =SV RAM 41 Main Memory i , !

4545 g1 Volatile 5 pllaZie s )5 15 Lo Lgue g0 RAM 5,551

s pallalie ;2 g5 (ROM 3,553 Lal . yg<all 5Ll gUazily Lgs Ls

o T A 5,01 3,000 el GlIs Loy Ll plazily Lgy Lo wzas Yy

& Ledice g «System Memory alladl s 0D e @bygiae BN

eomady Giad) Ol Gkl 2 RAM £61 sl Jsuo 11 5 55l dal
ey 11 5, €l 4y wns LoLal

3 )11 (e Chipset w51 & L e RAM 6 3ol pial @l

allsy lgde oaqiayg Dynamic RAM (DRAM) L= wluudl

SOl G333 2 G5l Aadladl sasy Yl el
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ale Jemdn malyd) 2D 5T cialally daitl ciliec LT palg¥
pasiall 5 ,5003 T malydl 5 y5ld wad g

cois Modules (7151 @lasy da Sle 5,5l pial @
(s 751yl giuady ¢ Chipset (cldla 1) =505l (e de gazms Lgdga
.Dual in-line package (DIP) {ua e dilia IC ilals=tia 519
91 Banks si e (@ilxia) (ol Sle 5l #1601 o )3
5,1 45 5y U1 Jalia sa=iy .Memory Slots 5 y&o03 cil=ta
X @yidl sae) Leie apbaiinl Slez=ll pemal @I Aeall @madly
(MB cobilo by s g1l {2l @oes

SDRAM PC-100MHZ 8 jmsal i3 ey Jallsell 72901

ole gt il of clbllay Liagl 3,0l 215 le Gllay
«Connectors (s go) Juwo s dolad 5yl 7o) Jusgs Lol
OSolal sae clies g eMs sl sie saxag ,iEsT of Notch ixiag

53S0l g5 sl e 3gm sl calnnal
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RAM i 1 5yl Jluail - LS

ple gt alasg T @lbllay Lol 3,25101 #1501 Lle 3l
«Connectors (s go) Juo s dolas 5yl 798 Jusgs Lol
oElal sde cllies g s ol sie sumag ,iEsT i Notch ixiag
MlEll Gl 2wy ByEalill pg 2l Lle dagasll claiall
Gl g1l ymy iy iy (RAM 5yaly JLEmdl ol puial
Jemd Je el gyu

HERM PR R VR PR I

:SIMM 3 ol (@ldllay) Clhes>g -1
«Single In-Line Memory Module ;s sLais! SIMM ad
Jo¥l o= clalha gl oia (e Z0T By 32-bit JBL canstinlg
72 aly hun s 4.25 Llidies LNy L 30 4y Logs 3.5 Luliaes
b Gle ol 12a ggimg .Connector Jussi idadh L
Ll danmins aad @195, 7gd (ra by il Sle Ragus e

1 MB fasa Gy 30 0313 SIMM S 2] a3 523 )
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:DIMM 8 yuald (@ ldlday) @ldadg . 2
(Dual In-line Memory Module (s jlais! DIMM Lad
72 &3 SIMM culas g diidy «64-bit (o yay clily JBU anziody
25 s onbladl Gle mihd gt Lggaly Jues i
«SDRAM lgin gudill ¢ oilt Jluail idadi 168 Jooig ¢3 psoli!
e DDRI ggimy o  jiEaf i gsimid iVl Jles iV Lai
Lgia d> 509 . Juo ga 288 (gizmis DDR4y 240 s4i>0 DDR2y 184
g3y MictoDIMM : lails oM s Ugemdl colndl 33621 2
Small Outline DIMM (SO-DIMM) J&=iig ¢y 144 e dasigli

260920442004 1444572 43

RANTV VTDIF REM

WWM

WWMWWWW

4— SDJCMFU

DIMM (SD-RAM) J-£a 2l (0 35£2l3 (z o) -9

:RIMM § S (@ ldllay) Qles>g - 3

Rambus In-line Memory Module ;s jlais! RIMM s
@ld Slas g s e il Lgisaly «(DIMM 5 ,5al3 &las g 4y
godl 12 syl m81d Lhass @Sy ((Jruo s ddadd) o 184
\).ud\ dr9 551l oyl s s lasy

RIMM (RD-RAM) (a2l (ya 3,£al3 8}y 3429
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‘DRAM § yma il duessmsi o1 ¢ 19%1 - IS

Lo oyl 35511 (e LSy 1557 da)T s Luzs
el 3 g 2
:EDO 8 mSald. 1

¢ 29 «Extended Data Out RAM (EDO) (e jlaisl o
Adiag dalides de pun Joad LT iy cdialyill e 5,100 e
J=b 2 wlasyg gl oda o @bl W3y alkhill 5 sslh e
((153L) w168 93 DIMMy «(yew 72 93 SO-DIMM g SIMM
5L 60 :50 | Lea Access Time Jgooll 10y 7olyng Js=iig
Ll Lgagial @iy Vg aniiod ¥y 450
:SDRAM & mald .2

ge Sail ady Synchronous DRAM (e Hlaisl o
oo Legdlen Lag Pentium 4 culsdlas ney9 Pentium 2,3 culsdlaa
oy 168 Lle 5123 $TDIMM Jsnis 2. piuady 6,51 cilss 1
SO-DIMM : Lea ¢yopihs nlea i Lgls dgastl Coulstl 55212 9
al>dl 2. (e Liie Notches opisetia g g0 juay (o 144 (g g
2a Jeny .Jlai¥l blas 4 Connectors oM ol Ao Lgisdl
oold @ ey udls Jess T llall Aoy o Lialjia gsll
cde Jou gl biladl 8L Zepew oY Ly p5ill 1 Aoy
Lol Leawy @y 35 almws 133 41100 51 66 Lgle ju cilsy
Lgaint (2343 Sl 55 T2 Lauss w39 .PC133 4 PC100y PCO6

86 I ol Aol N gl et AN M.u:-“;l&&))a



et L0 | A i

:DRDRAM 4l RDRAM & a3 . 3
g5 «Direct Rambus DRAM 4i (Rambus DRAM ;=I5
Pentium 4 ciladlas pe 200 Sl Lsogalinadl 5,101 s
Lot awmiia 2 (iygl=ia Notches (nizia sg>g0 il
RIMM =il Lle ceundy .Connectors cidlssll e dygimll
asid 3,ald alusy Ly RIMMs ail=id Jeo gssad o e
O5=m9 cpaill 10a e BT 9T 5,513 Busy cuso,d ey clglen
oo )3 cllaty Gy gla 5, Glasg L as g Y b=ty ellia
Jos3 ==t Continuity RIMM (CRIMM) Lgdle 3l 28 5lo #5315
Ja ile yew 5301 128 Joe a3 . Lgusa 5 & I RDRAM @il g

.266, 400, 533, 600, 800 MB/s

:DDR-SDRAM ¢l DDR 3 a3 .4

«Double Data Rate RAM (DDR or DDR SDRAM) : ,<=13
By ey dedde 2 6T saxloll LM Pa onidee (255 o
Pentium 4 ciladlas o Lgalazeinl Ha50) by . dn el LI0AI
sae Sle g5i Lgigady DIMM cilas g slaf uddd a)las casady
dalio Glo Lenss )5 pSae ¥ BILy (Pins oLl e calize
(DDR lgde Gl dols al=id L) eealy DIMM 0 dceas
Lol dolsdl Cawniie 2 dads susly Notch ixid s> gr ey
Jlai¥l blay 97 «Connectors cudbws oll e

1334k ¢ 15309 DIMM (J<=i 2 DDR 55503 spienld @iy
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€y 200 33 SO-DIMj (v 184 33 DDR1 SDRM ﬁ}d\ u
(200, 266, 333, 400 MT/s) wle yemg

Q\.&‘.J.‘.u_}j ¢yt 200 9 SO-DIMﬁ Oyt 240 9 DDR2 t}d\ u
(400, 533, 667, 800, 1066 MT/s)

QLCH} ¢y 204 33 SO-DIM& Oy 240 33 DDR3 ﬁ}d\ u
(800, 1066, 1333, 1600 MT/s)

QLCH} ¢y 260 33 SO-DIM& Oy 288 33 DDR4 ﬁ}d\ .
.« , 2133, 2400, 2666, 3200, 3600 MT/s)

(3,511 J3L Data rate SUladl Juss s MT/s 51l
caw ol MT/s suss e houso MHz (uliall Sus g aloseinl @lng
Gl bkl Less spumily Lall cilaololl 205,500 de
Jaala 5D de yeall o puss @ 3510 JBL M D01 2 Llah <
Transfer rate Jad! Joss Lle Jea=il 8 2. (Data rate cbilod!
By Le sag (MB/s cubs Ledl susg 100 20 5 ,ealdl Jold
Bandwidth 5 <130 (635,31 GUaill (o ye Lial ade

5yl 3 (o st £ 193 ailas @ al g J9d s

Memory 110 Buss Data transfer Bandwidth
clock clock (module) speed
DDR SDRAM Bus clock Datarate | Transfer rate | Voltage
Standard (MHz) (MT/s) (GB/s) v)
SDRAM 100-166 100-166 0.8-1.3 g3
DDR 133-200 266-400 2.1-32 2.5/2.6
DDR2 266-400 533-800 4.2-6.4 1.8
DDR3 533-800 1066-1600 8.5-14.9 1.35/1.5
DDR4 1066-1600 2133-3200 17-21.3 1.2
Bus clock " 2 B Datarate* 8 == Transfer rate
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Expansion Cards
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:midle .. Arugld] DB L2y _ Y|
le Expansion Cards iacgill (@lalla) cigpss ss)s
Olgeatl oy dayyd LS )1 ds gl Lo 3aga ol dacugdl culets
O by ekl allad JI o ciguall 3iganiy LaLadlg dalladl fis
(e (1) a1 gl e 539350 il 2 g 5 oo
Jeol gl dawgdl a9y s 0454 .Expansion Slots dagd! cul=ia,
play yolicy lede Josll o=l on Lo 3315305 bledl Jolsy
oo Buses Jalss cul=iall sis anzind Gos (g3 Y1 el

ool 10 Baaaie Luws Il i ol

sy N il iy om0 lonts g

(5o 9 QL&.AAJU ua_;s\.‘aa_” % :\.i.gujj.” oleia ;b.\l'&ﬁ RS k]
Sy oo @lladl 35 2 deaiiod @l JBLI ks - 52l 2 -
PCT JBLI aiviod 0| clmtill acs Mied « i yll sl

\3==a 4 PCI Expansion Slots dawbs
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SCSI SCSI Interface
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G=le Hlex T O dagnsSs JLatWl Lleny a5y yumie
Controller as=>3 jlga arle Gl o (Smas cowlsd! Slea oy
54> agalg Port Jaie o7 Adapter @3ls= of Interface igaly o
A Ll el
(cewlin J5=i) Baame wld cilivlge spag mewd ™
Of @il 3ygai @lbllay J=t oY Glawslge g g
Laliaiae Joady Lgae ol @oual
g9 daselll 5 3ga VI o UL (85 el o da5Day pods =
CPU 35,11 indlall
u gy Lol Luall e UL transform Jog=y agas ™
el 35 Y1 Lganiis Gl 3y puall J] D3m0 Lanllall
aml 5362 V1 I Wgaill g gynent W 5,LaY queiaty agls
:IMS (o SR (19 el ey
b dalb dald) Blhdl dwed! Lo,k sasyll =
(o alelow aadill
oo Bl Zgaly lo 5393l @Mssll Jlemdly plsil
System Case allaill (iadls) icds Lol 2 751
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Juo g doldd le (ggumd ally Ldaadl okl Jomd susd Less -
Jdie by Bladl dgaly ewdy - Card Bus Connectors 23Lla,l
ey e Joall BBl dl coons (201 Expansion slot dacgill
«PCI, AGP, PCI Express idixls ol clgaly asgi <l
yLamt JaYI SCSI dxly ) 2ol YL

PCI re219 93 pn390 0 3y

il o Discrete dluadill g yelly elbladl ] 2LV

(cilgxy of bl ) @Emi 32l Y do ol 3953 «Independent
Integrated or Built-in ize.s Chipset wlal2), of x5l )d Gun Lle
Cis ga (pauds Coiia Connector Jus ey ilaiay ¥l ixslll Lle
Cigeall 318, Lol (yag .aY) d> 50 Back Panel il iUl
Zmeud! Realtek dcmiill 1303 ,5 cygpenll culblay Jma Sl ACIT
el spadll oSlse 33B, Uiy ifaiall Bl Joe Jod
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:Display Card yo yuad| ddllay - Ly\:v
gyl Sbledl dadlel dd)ll Loall ekl ansiy
o2l Monitor Cowltl ials ﬁm‘g (pogailly Heally
ssally @laguylly Gogaill Jie dadlall sy conladl @ila ik
JEidy i 9 e JE=dn (gl ity
2 Laylelbls a5y dunpeso hLal 5y9m 2 il el s LaLa
il Lgad calisd Pixels Lalidl Slo 5 yhean idyl Jiss 590
sl Llgdl 2 Jemsnl Lojes Yob L8LAI1 e Lonsis
o ds) @ad Ll dedydl il il den )3 ey ALy dsllall

Aalall e Ll Lgisslel ayasdy Pixels

COUMEPS SYVEUR | 0 SN FCHES NI EPES E NDPIPES PWES 20
J=d 2yt 0B dols dadles susg AALA e Laylels] @
«u Card by i (Built-in Adapter geds (<Slse) Jo=s
Glad Lyl T sl Gle Zangill ciltd e sty 2 Lenss s
«Display Card yo,e Blay lgia clawa sue susdll oo Jle
poye @lga Video Card goaid Bl VGA Card il i3l
s, q... «Display Adapter

BEPARVEIN pudeill LaLad) wbBlad g.gu\.guy‘ &l
[Laial VGA Card ecs 1987 alal 3503 Leu® Lowld 23l
«(Video Graphics Array goually cilage il i8gdma) mllaias pa
(640 x 480 Pixel) o,laze (ialall) 7oy B3 70l cooneind Uy

ey @adll Zageill lilenal Joletid VGA 203 yyshd 5 13y

97 I ol Aol N gl et AN MJ_A:-“;J&&)):



et L0 | A i

@ (800 x 600) 749 2 C_Lid Super VGA of SVGA ,o4kaill
(1024 x 768) a3y !> Extended Graphics Array (XGA) auss
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.Ae T Capacity (3ol daw (9523 il cayle flash chips
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uabl‘vi Q\&)::A ‘a\_awj )J&T Jdalicea d‘jlai_\ﬁ (@ 22 o)..@ C.u\:v
Sl (22807 9 "2242" Lea Legs NVMe SSD dleall Ll
095t gl e o 80 Jsbog e 42 Jobo ] Aoliay @2,
it Judss SSD i imiis e Usgew inlis ciloslall ol
aYl Gl @lhae 38153y 2280 ,lae Luasll NVMe SSD
Jemin Jelall 10 (M2 (e Lalies alesi4 ] Jusy Lo e Ll

22110

5 different M.2 SSD sizes S s

2260

3.15"

1.18"

I 0T - b 087" | 0.87" | — (]_g_f"_ N I -0_37.'.' 1
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:Hard Disk Interfaces wibmall 4o sl Cilugarlg - - KOG

2l ol nladie gnissan Jro g ale JSady dgalsll asas
Clin oy® (Y e il allatl ¢ysemts mbaslal] of bl Jal
S DL 5T Jilestly cInterface digalgy cdwds (o ,dll (e
Jlail dailiy 8 PCleg SCSIy SATA cilealss «Login Juad
el 2 Gt I o gl L o p 81 (e wBled! Jai 2585 dyals
lallge of Controllers as=si 3ygai Lal (o yall culgaly 1959
Aapall @ldlsll Eyastl 5562 Y1 anxiusg Host adapters Laccas
igaly WS Less ((IDE 40) ATA igaly ieonall clsglll cpacn
Zgaly Luaadl cilglll cpaiafia (3y50 e HLaml ,iesYl SATA
M.2 Jemidl Jalas Lol PCle

alEsye ol Lylgll deadil) day )l L glgisny :PATA dugaly -l
Parallel Advanced Technology {Lijlgdl deuzall Lo glgiesandl
Bseadl J1 330 J9¥ PATA lgaly @uuds o3 « Attachment (PATA)
J&b Lgis=ey (1986 ale 2 Western Digitaly Compaq dawil g
lealy paiiod Gl 2 cobilrse 133 ] Jusi ey il
lgde 3lay (PATA | d8loYh calstl Jlaid Lylgall ATA
ligusally (IDE) dlleaill oysdl aligneal] el L
Enhanced Integrated Drive Electronics iiwusl! ilalestll ¢f yul

Lo ilen s i s 1)l (0 PATA olgaly 3= (EIDE)

Ay cdg 2 abldl e ssuatie
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Host Carall (Jomll) o3lsll asgie IDE Zgaly cooniind

@l sltl 2 IDE Controller as==il §jgai gess ldg cadapter

dasy o IDE cilgaly 5mad 6 ydlie conlodl s3ga Y Lyl

amEs @l s gyl (@Y1 dxslll Lle IDE 5L3 Jay (nss yea

(L 40 sae IDE (Junge (yeund Amsllly Loluan i (pEmat ]

o=all dayyd Ribbon Cable anye asyd bl ansiulg
Il LanyT g3 Bl Bles s i sl e gl ol

sl 0By sanaie ailylasl gl yelat suay ATA dgalg & ya
ATA Packet Interface 41 ATA aj> igaly Licaia ATA-4
oo 3 e bl @liolsll ciecs illy (ATAPD)
Sskill sls Less . ATA (IDE) o s Lglasy @5 lls CD o il
“liyg (Lol 2 bl 133 e yw ecss UDMA-6 5i ATA-7
a3y .l 805 v 40 o3 Ultra ATA layd b alaseily
HDD (ol,3Y Lo 53 3.5 Jemiall Jale oo dganlsl canainiol
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Lleulos dgaly o <Serial ATA (e Llaial :SATA dugaly -
EM5 L) AHCT Jss 539y adieiady ATAPLy ATA se L3505
Sl U2 cablris 150 iy @bl Jas SATAL ollaws)
sy cablase 600 ey SATA35 300 ic yus SATA2
o podid G Sl sl Lleall s Gasn @bl blss
SATA (o 3e Jmy dads dnly (o yd Jruo st @iy ATA dgaly

0, @

SATA ATA SATA il il

ey Connectors @M ga Sle UL SATA Ll (g5

RS ye (oyall JI Bl Jio gt @iy (@dhs gog) Il 7
Power Blb Joge Lle oo (isal Il dayi 95 ATA)
J=idl Jele pa dga gl cosnteinl 03y . Jo ga 15 93 Connector
Jale o anzind edly Loy chugdadl HDD (ol ,3Y dosy 3.5

SSD ol 5319 HDD (ol ,3Y i 3 2.5 Jem il

Small Computer :yuall ol @lad dgaly :SCSI dgarly -

Sler w5 @ uoyd igaly o System Interface (SCSI)
O e Ty Bllay Da e doglll e Ly (ol @Smnll
e pelly el A, iomslll e Lgmas 0093 Jomg (a1 LS|
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Lo Alaill il gl dan)s o pusndl ga3yall Glailly dlall
diie luyn | Ladlall sam g JLdl Joiae 095m0s <3153l e
aslgadl B el JEmdn dealsll aluiioal & alell sas ge
Gl s15Y1 ALl SCSI (ol31 Jumsil 3yskill Jaall cullamay

A1 2593 10000 1 Lgg a3 053 ey i

Syl cdis dgaly o «Serial Attached SCSI 47 :SAS dugarlg -4
SATA igaly e s Lim Laud cais a3y 2004 ale 2
Point-to- dlazi | idas cpe Slealid J9€o559 50 contieionl 4oyl
Sl oo biled! Jaid SCSI yalgl dc gazeas point serial protocol
Jori Less Al s:lasny de ying yalee JEmin oyl 55ea Y
2 5,9 150009 7200 o SAS I saiied! ol 33 cilss yoa
La 5,150 SAS dgalgd y<=ay (7200 rpm and 15000 rpm) ias.0)
e Less cihm ) dhd e Gale Yt 128 1 Jeay
wails g Full-duplex capabilities dlelesd! ol LS50S culileasl
SAS (ye goid) 128 Jan a8l . yel yie Jomdn cbldl Llissg 541 )3
Sl ol s Jeall cillazmag asledl o cpuall Juasll HLa)

22.5 Gbit/s Jai me s sy (2017 ale 2) SAS-4 Lgia jlins
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Peripheral = g7 aoycdl £8,dal ciligestl dayly :PCle dgarly - 5
Job dgxly e i)le o «Component Interconnect Express
ol s 3 2 ey i, all 55 Y1 Jm 51l eyl Zlle Bpualid
J2 (pe PCle dganly @il @ ekl dogly dbintl ALl ol )37
Jo=a Joedd 2003 ale 2. PCI Special Interest Group (PCI-SIG)
oo il PCle igaly cuye deoudll dwlall (ol calgady
>3 ((2022) PCIe 6.0 i PCle 1.0 Jo¥ Lo (yo cliveusedl!
adl il sl 2 Lo g 555V Lea PCle 4.0 by PCle 3.0 Ji3ka
e 55l JsEogigy PCle dgaly ansiad el 35428
a9 «Non-Volatile Memory Express (NVMe) dasycudl 5 jollaid
5 Sold Gle aetad Gl Gl 35T s Jalaill (30 Jssa g9 1
ig>lg Aaitl SSDs ilatl lsdl ol 437 cles y=a fia Flash
ool Bl wlsyme mil bl Js=dn NVMe :Lis| o5y PCle

SATA ye L@ty Sle Llima Lo you PCle &l sl

PCI Express Bandwidth
(Full Duplex)
(20 03) @ ODY) 2 010) @ 01?) (2019)
0.25GB/sec  0.5GB/sec ~1GB/sec ~2GB/sec ~4GB/sec
x2 0.5GB/sec 1GB/sec ~2GB/sec ~4GB/sec ~8GB/sec
x4 1GB/sec 2GB/sec ~4GB/sec ~8GB/sec ~16GB/sec
x8 2GB/sec 4GB/sec ~8GB/sec ~16GB/sec  ~32GB/sec
x16 4GB/sec 8GB/sec ~16GB/sec ~32GB/sec ~64GB/sec

. X8 (x4 «x2 x] ys&=3g Lanes Jadl doglas soc g
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:SSD dubial) WLl 40 38 Dilaolgw . - Ly

Category

Samsung SSD 980 PRO

Interface

PCle 4.0 x4, NVMe 1.3¢

Form Factor

M.2 (2280)

Storage Memory

Samsung 1xx-layer V-NAND 3-bit MLC

Controller Samsung Elpis Controller
1GB LPDDR4 (1TB)
oRau 512MB LPDDR4 (500GB, 250GB)
Capacity* 1TB, 500GB, 250GB

Sequential Read/Write Speed

Up to 7,000 MB/s, Up to 5,000 MB/s

Random Read/Write Speed
(QD32)

Up to 1,000K IOPS, 1,000K IOPS

Management Software

Samsung Magician Software

Data Encryption

AES 256-bit Full Disk Encryption, TCG/Opal V2.0,
Encrypted Drive (IEEE1667)

Total Bytes Written

600TB (1TB)
300TB (500GB)
150TB (250GB)

Samsung S50 980 PRO

Usage Application Client PCs
Interface PCle Gen 4.0 x4, NVMe 1.3¢c
Capacity" 25068 | 500GB | 178 | 28
Controller Samsung Elpis Controller
X NAND Flash Memory Samsung V-NAND 3bit MLC
Hardware Information
DRAM Cache Memory 512MB LPDDR4 | 16BLPDDR4 | 2GB LPDDR4
Dimension Max 8015 x Max 2215 x Max 2.38 (mm)
Form Factor M.2 (2280)
Sequential Read 6,400 MB/s 6,900 MB/s 7,000 MB/s TBD
Sequential Write 2,700 MB/s 5,000 MB/s 5,000 MB/s TBD
Performance QD1 Ran. Read 22K 10PS 22K 10PS 22K10PS TBD
(Up to.Js14 Thread 1 Ran. Write 60K I0PS 60K IOPS 60KI0PS TBD
QD32 Ran. Read 500K10PS 800K I0PS 1,000K I0PS TBD
Thread16 Ran. Write 600K 10PS 1,000K10PS | 1,000K 10PS TBD
Idle (ASPT on) 35mwW TBD
Power Active Read 50w 59w 6.2W TBD
Consumption (Up to)® (Avg.) Write I9W 54W 5TW TBD
L1.2 mode 5 mwW TBD
Operating 0°C to 70°C .
Temp. (Measured by 5.M.A RT. Temperature Proper airflow recommended)
Non-Operating -40°C to 85°C
Reliability Humidity 5% to 95% non-condensing
Shock Non-Operating 1,500GI(Gravity), duration: 0.5ms, 3 axis
Vibration | Mon-Operating 20-2,000Hz, 20G
MTBF 1.5 million hours
TBW 15078 30078 600TB 1,200TB
Warranty® . =
Period 5 years limited
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HDD bl 40 5a3) 1o} it s - : Lol

cediall oyall ool 2 @St Jalgall (o e gema Ilin
ol mud 2 as ¥ Jeladl il el Jole iy Yy
t ALy lpdally A5, a0l s Jal gall 02 (ya ceal

200 Capacity (GB)
Ultra ATA-133 Interface Type
7200 Spindle Speed (RPM)
8MB Buffer Memory (Cache)
<9.0 Average Seek Time (msec)
4.17 Average Latency (msec)
133 Maximum External Transfer Rate (Mbits/sec)
. LS9 Ly clduall yoydll adatn A OLL hess )
PRI o= . Capacity (GB)
Gigabyte 5u>g¢s
Sas Ll g2 f?‘ gL oyl oo g s Interface Type
- et ol 3u>99 (ol Oly9a the s Spindle Speed
’ Revolutions Per Minute (RPM) (RPM)
993 e OB @leaS (S gl 8,01 101 s
pendl | s el e Joamgdl) Siie 1 Lelliid ) atud B“ffecr N{lemory
e (Cacto)
55903 ol ) 23 sy Caomdl (1) daugie .
58 - - " ...y | Average Seek Time
J2Y | Calglaw M Sddal ye Liylad Actuator Motor Jos el

e L ol ((allatl sl of

(msec)

o) 23U a3y UM 9 31 5L ey Lo ugite
oy Sl ogllatl ¢ Ua il aog) Laygone Jgo Sl all

Josi Average Latency
wliyg Spindle Motor ,s9ucl ygiges Lol ((Bel il (msec)
ERRIJRTY
OUledl as unigg o ysell Jiild ¥ Jutat)
| ledeesdliang Cache Napwgll 3, (o Weall | Maximum External
AN | Lagly ol 8 acual Gl bolo)l g il b il Transfer Rate
39 syl o glUlg ooyl e i Jidl Dol (Mbits/sec)
il Jss o=ty
paseiad!) 98yl (i) 2 yoea § 9 Actuator Type
130 ol el N gl et AN ..\.A:u-\.ﬁ:-i‘z,.l.c&))a



et L0 | A i

allad) o : el i | i
(T {JS (PR (N

Basic Input Output System

Windows7 e semd o w09
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:Software wewhaad| pldadd 43 ! @l gual

Loyt g duandal el of Juadd @I colss ¢ lg Sleadl cbigizay
! allbdl ga LU aligsstl (e T (35 ‘ubb Jols
toag VT (Lol Gdall Judd 2 esamy

:BIOS (g b ¥ 71y W1y Jluva ¥ pldad Lillg - - Yl

ic gamma e 3)le ¢a9 (BIOS g_u\_‘.le\ zl ¥y JLeoy!

3,1 Lle dbgama dlasidl Routines malydl (o de giio
s dLdl LL&J‘%L@,“:}Q@:’&,ZJ‘ QAL I Lgaal 1o

o 8 Jlocll] e Slon, lotllo aiomng ol aliad oat|
Power On Self- 5101 (amall maliy ddalgy cldy Juadadl allsd
. POSTJ , ~sTest

cligsnsy (Setupslae ¥l maliyn Laslacly ol clisssll Gung 2
coldly cddly Lolll byl coslael daws o malipd! 12
.BIOS / CMOS Setup Program Lm:n Lde Glhag ol anledssy

JBs¥ aliaalinl el degame Aoy Lalll ciligeall Juids sy =3

BIOS 71, ¥1;

BOOtiNg pm yall (ye Jurbdil] allas culila famiy polgmiadl Llac sy ™4
ol L8lg Gt 5,101 ] (Loading Operating System Files)
-Bootetrap Loader gzl
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pls ey Jadall allss Jasiy pamall malyd BLSYL
sl il ol fpa de gazme BIOS Wuiﬂ zla ¥y JaYl
by Led! Hldn Lo L.JL:_ Functions of Library Standard {..la!
allyd lgeasiay Functions aillsy of Calls BIOS olele sl
Hlge alaziuly alel! daid ola ol lgonsetind Less Juadad|
sliall e 5 ydilie &,...u\_u;‘zﬂ g ¥l JLa¥l allsy Jelag callad
ails oIl pia Jant Hardware

User Interface
( Graphical or Text )
hr—rl

o o
[l i

* The Operating system ‘.‘
\ \
wlp [

Basm Input Output (BIOS)

“l
i

] L]
A PC Hardware ( Devices )Yf

2305 2y caliall Larad cas i3 (y9<ay BIOS gls LIl
@ gl BIOS allsy gls by LUl cbsssell sluiel ga
PTAM@L@&:WBJMMYJBLEALA‘:MW
i) Ly yedd lsslas leladdl lss 13 Y
5? dovg Cuss S Drivers csMadiag G_A‘).) O den Leo
LSl a1 9 Hardware aosll) euls oo Interface dg>
‘ﬁU@JjH d *U.‘ L | ...I f: ‘3&
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CMOS:3 ymald . : Lol

ik Lorle 05335 «CMOS gy e sl 25 iy
Jeddg BIOS @limeyn eis 39a9ll Setup slae¥l zeliy
Lall eyl Lgeiind Gall alll sliall cileglae Libsine
Cabishss 64 s 3 Leismany (Lol alissadl ae clolanll

T3 oLy St oo Bt Liylay aalond] Jas <!
518 Cecalondl 2a 5,1 lignall Lewlill ileglalls CMOS iy
porllen syeadl Ghe oo dmimis pd loslees Lii &
g eEm Bl oo Ayl Josses 5T Jams ol M Clual
O oy G paill o] Blotiial o i T Leles e gumll (ia
aalod| il Gl uma

G oo sin e Ol CMOS sy uy93s @
Loics Lellw blos¥l Ll laaclus Les Battery ila
Aaat o o (Ul pad Ul sy Dplhdl L=l (ad%d
il By 5 g5 oye Layalsls 5yuls CMOS 3,53 ailslac]
b o ol i 2l alisgall uai e Gyl avey «pumio
1 Setup slae ¥ maliy £ oy v I3 (5 Easy | y>pe Loas
Ayl 3 e Loy Lo o Gl aead) alslae!
ciligEnay climlye cowlid alais ssle) Cllay Los, Zaieall
il ol Caaln
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()Y Uy E e dsayd 2 sagagll Glaglell calisy
s Fie claglall ey e slasl WIlia y<slg
aladly 1500 511 Hard Disks dleall (ol 5331 cMlaiie ¢1937 -

CPU Ly ) U iadlall us g Ja 455,510 g calilenial g dnad -
RAM Ll g 6e1 4800 5 p 1D @ =

Time c341ly Date g, L1 -

.Sequence Boot Jrasmill Jealis gf allaill (ol ghl sl -
Passwords 9,11 cilals -

:Setup s ¥ ol - - LI

maliys Jeidd ooy CMOS / BIOS imgyd obly il
585) BIOS ROM imiy& zaly (ad 3525l Setup slacyl
Jens BIOS 21,2915 JLs¥) alla galys 3Ls (e malip
(0323 ool p3T I il 90

Ll iss, 801 of BIOS g9 Ao alads oyl saies
by I Jsaadl oyl doyaly cdoslll 5T canladl Slead
el LaLE 2 a1 s el J) sl aly Gelsl slae !
O3S Liag «Press DEL to enter SETUP (Jis ilax gyt oY)
Adilyd 1 Jsaally slae¥! maliy Jeisal Del lide daies
Shal claslel a¥1 Lo slll (il e gll] clicayy
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Saely aremis agdy (e 9l andiaell slae¥) maliy mi
albigsall aligady ablae] dawsg buad e 350381 Cowlsd!
i ki) (Ll imcgll @bl Lia allastly 2ol
51 BIOS galips bl (asass fuleall o2a Lle Gl aisiodl
CMOS iy e cilslac ¥l oiia dais @iy CMOS by

e slae¥ melip I Jsaall Gle ausiadl yoa E\ﬂ}i
Jie GOl aladl Lle) Juadall ilos 2 S5l sas jeels
caSo,i ol e say of wligeatl (hay 4 uas of Keyboard Error
Aalasll oda bl moliydl cayyas Cdugy clldy caladll gus|
:BIOS Errors ks 71 )3 319 Jlda ¥ pldad cllasi - lagt)

pamdy agh Leaie BIOS allay o Lyssd of Gew Less

Of 1Jie e dis anlg 18 (POST galiy daulgy clissll
Lelema 2 cond Conlsdl Jadad s I aligsall asd eeas
o oyl Cawll (e s O ol ccalill Lt Comid W LT ol
dic pi Gew Lo 5 M\ﬁwuw\ubﬁi\ a ] T
oo sty Yl ols fia 2 9. Lu)_s.jl Ld&wbd\ Jee 284l
oyl e A€ 8 s ] 4] auieioasll S5y BIOS
Alen sl sl

s Jaty calgssT of el ol Je=i BIOS Bl 250
alinly Bun desall ool Sle selw 4 oli 345 ol 5,44
«Beep Codes iigall ol yadll Lgiad (Uasdl e aMe ¥l Sl
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ol adtl Lgiag «Text Errors Messages ivwd! Uasdl 5Ly Lgiag
Jome Juads Jid ddgall il o &) BIOS e juuad Eo 4pad)ll
Lad g i dd! Uasd! Jilawy yelad Leiw «Display adapter (yo yal
ooyl Joma Juddly pamd rlad da

BIOS malydd faieall 5f Lmtill cilem, a1 sl e ms 3y
Hen il udd e yod Al Uasdl il Gsime 2 yuss (S|
Ly b (e g (2 Y Ly Dl (g Y BIOS ¢4 (e
el e Jalantl cLST Lggartss a3 all S5yl cams alLY
Drsels 381 Jlaoll e 5ugmyatl € of ¥y Jud¥ sy
Of Jundy Ludass jue Al dals Leaiey BIOS ¢lail ,ea¥y
Less ccensltl Slea of a1 dsslily (ol Manual Jdald s 5
9 A sUl pins 03850 M1 Giall el pBse Llo Jonall clicnd
s pad cld (e Sl eyl iSaud Ll BIOS gabiys o7 jleat!
Lglacal e (o paully Dl o

:BIOS Beep Codes dugmal! @il pamid| -1
JUacl oo hiiss aukdd 2 idgall olaall selas
Aoy s pisan o1 e Cocus ol paddl ola Calindy AUl el
cinll of eyl Lle igm, il pdge I aal) BIOS galiy
BIOS zeliye Zwolall JUae¥l cilyad Zayal lemll Conliall
hely lasmiuly 5 A e alainy (il ol
ifgall ol addl Sl Iale saz=y i Troubleshooting cyMes il
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JUac¥l @ilyad yedly Lgne Joladll Lausoy Loleal ales
51 RAM 3,500l dols edlen e Gle (LIl 2 105 Lol
Display Card o yall {3l
:BIOS Text Error Messages dumadd! ol Jitmsy 2
39 el Bladl Ol suam ddgall o e oMy
oo dadd s Yy el 2 s 6T e 95
Afgall @il ae Jl o Less Juadall il syt
e dadl] Uil iy ool b Loy
-  CMOS battery failed.
- No boot device was found.

- Operating system not found.

- CMOS checksum error - Defaults loaded.D

System startup pladd! Jueiiid g - baswols-
Sldaall pa \).J..& (" Oty (Jless) Windows 7 Lads
ey Jo s Gl o Laes Lgagind Smas pEnlg ¢ due pall

Power-on self test (POST) phase aleld I el sy
Initial startup phase A Jr il ety Wy 2
Windows Boot Manager phase Jlg-dl & M| yoie - ye 3
Windows Boot Loader phase J0lgdl @ 8| Jaein s 4
Kernel Loading phase AU Blg3 Jopasel o ye S
Logon phase Pl Jos- il 0l e 6
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@i «BIOS daclgy il mligsall Eugiy o) Jia i cae
0513 20 clall (o, all MBR wd )3l oMY e Juoss
¢4y Lol Master Boot Code auged! 5,88 Juaaty cccwlsdl
glazy 239> ll Boot Code augedll 3,8l Juam agdi il
cdall oyl Sl daldid) @eudll dgad
File @lalll allsy 3elyay dadiil @l sggeddl 3,88 agai ™
Windows Boot Jalgdl ¢M3| jue e Gl @F (system
cdlazg gAY @l (g 0l Sl 2. Manager (Bootmgr)

obn ey

N\

* The MBR loads
code from the

bootsector of the
active partition.

Bootloader
¢ The PCis turned

on & the BIOS
initializes
hardware.

» The BIOS calls
code stored in
the MBR at the

start of disk 0.

» The bootsector
loads & runs the
bootloader from
its filesystem.
Active
Partition

Laa>s ol Hibernation ol Ul jaz=sy Bootmgr agay =
@lils Juami @3 (pa9) WINRESUMEEXE cals Jiami asi
a1 ple alladl miag 5,513l JI paydll e bl s
sel iy agdy il Wy (wlw¥l U3 dusp ansind| ol Jee
aasioadl Lgia Hlimyd LailB o ey dalai¥l sues Ul 2.9 BCD
.Boot Menu g Ma¥| Lild (o yay Juadall alls
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@l oyl F8 lazo lia €aa) adkicdl Hlosl aay @
Juadd edani Ul 2. (Advanced Boot Options Tzl gABY|
Bootmgr asas @5 .co 64 po 9 2 Jeadd mllall Jood @ oo 64
Windows Boot Loader — lJalgdl gM3| Jama iy
Ul 29l yll oda 2 4] el Jaing «(Winload.exe)
el plhad cloglas cilss 13 5T dadd @ud 3929 ade
tob Leo (oY dgliie Uliy yolat a3 (335340

Invalid partition table

Missing operating system

Error loading operating system

U o 1> e EN5 Jlgn Winload.exe J] el Jlaoly =

Je>i9 Windows Boot Loader Phase Jslgdl ¢33] Jazea

Juzmed il oy ddeall gy (Kernel Loading phase 3l
.Logon phase alkaill JI Je !
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WOIU » Computer » Systern Reserved (D) » - I L | | Search System Reserved
Organize = = Open Include in library = Share with = New folder ﬂ
S Favorites = SRECYCLEBIN | Boot

B Deckiop System Velume Information = bootinst.exe
I8 Downloads “ bootmgr "] bootrest.exe
% Recent Places BOOTSECT.BAK |#] Certxrm-ms
=+ wedaolu % YIIMA
4 Libraries
b -

Boot Date modified: 211.2012 18:04
§ File folder

Advanced Boot Options

Choose Advanced Options for: Windows 7
(Use the arrow keys to highlight your choice.)

Repair Your Computer

safe Mode
safe Mode with Networking
Safe Mode with Command Prompt

Enable Boot Logging

Enable low-resolution video (640x480)

Last Known Good cConfiguration (advanced)
Directory Services Restore Mode

Debugging Mode

Disable automatic restart on system failure
Disable Driver Signature Enforcement

Start Windows Normally

Description: view a list of system recovery tools you can use to repair
startup problems, run diagnostics, or restore your system.

ENTER=Choose ESC=Cancel

Advanced Boot Options (F8 ki Aze) e ¢ Wb ¥ &ifylss
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GIGABYTE GA-790XT-USB3

Model:
Brand GIGABYTE
Model GA-790XT-USB3

Supported CPU:
CPU Socket Type AM3

CPU Type Phenom II / Athlon I / Sempron 100 Series
FSB 2600MHz Hyper Transport (5200 MT/s)

Chipsets:
North Bridge AMD 790X

South Bridge AMD SB750

Memory:

Number of Memory Slots 4x240pin

Memory Standard DDR3 1866(0C)/1333/1066
Maximum Memory Supported 16GB

Channel Supported Dual Channel

Expansion Slots:

PCI Express 2.0 x16

1 x PCI Express x16 slot, running at x16
1 x PCI Express x16 slot, running at x8.

Note: For optimum performance, if only one PCI Express graphics card is to be
installed, be sure to install it in the PCIEX16 slot. The PCIEXS slot shares
bandwidth with the PCIEX16 slot. When PCIEXS is populated with a PCI
Express graphics card, the PCIEX16 slot will operate at up to x8 mode.

PCI Express x1 2

PCI Slots 3

Storage Devices:

PATA 1 x ATA133 2 Dev. Max
SATA 3Gb/s 6

SATA RAID 0/1/5/10/JBOD

Onboard Video:

Onboard Video Chipset None
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Onboard Audio:
Audio Chipset Realtek ALC889
Audio Channels8 Channels

Onboard LAN:

LAN Chipset Realtek 8111DL
Max LAN Speed 10/100/1000Mbps
Rear Panel Ports

PS/2 2

USB 1.1/2.0 6xUSB 2.0

USB 3.0 2xUSB 3.0
IEEE 1394 2 x IEEE 1394a
eSATA 2 x eSATA 3Gb/s

S/PDIF Out 1 x Optical, 1 x Coaxial
Audio Ports 6 Ports

Internal I/O Connectors:
Onboard USB 4 x USB 2.0
Onboard 1394 1x 1394a
Physical Spec:

Form Factor ATX

Dimensions 12.0" x 9.6"

Power Pin 24 Pin

Features:

Features:
Advanced 8+2 phase CPU VRM power design for AMD high-TDP
140W CPU support

2 PCI-E 2.0 x16 interface with ATI CrossFireX support for ultimate
graphics performance

The unique GIGABYTE DualBIOS technology delivering highest
level failure protection

The Precision OV provides more precision voltage control for
system.

Manufacturer Warranty

Parts: 3 years limited

Labor: 3 years limited
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Intel Core 13-4100U

Series Intel Core i3
Codename Haswell
Clock Rate 1800 MHz
Level 1 Cache 128 KB
Level 2 Cache 512 KB
Level 3 Cache 3072 KB
Number of Cores / Threads 2/4
Max. Power Consumption
. 15 Watt
(TDP = Thermal Design Power)
Manufacturing Technology 22 nm
Max. Temperature 100 °C
HD Graphics 4400 (200 - 1000
MHz),
DDR3(L)-1600 Memory
Features Controller,
HyperThreading,

AVX, AVX2, Quick Sync,
Virtualization, AES-NI

Intel HD Graphics 4400 (200 -

GPU 1000 MHz)
64 Bit 64 Bit support
Hardware Virtualization VT-x, VT-d
Announcement Date 06/04/2013
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AMD A8-4500M

Series AMD A-Series
Codename Trinity
Clock Rate 1900 - 2800 MHz
Level 2 Cache 4096 KB
Number of Cores / Threads 4/4
(TDP - Thertmal Design Power) 35 Wat
Transistor Count 1303 million
Manufacturing Technology 32 nm
Die Size 246 mm2
SSE (1, 2, 3, 3S,4.1,4.2,
Features 4A), x86-64, AES, AVX,
FMA
64 Bit 64 Bit support
Hardware Virtualization AMD-V
Announcement Date 05/15/2012
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Description Code Resolution
* (Color Graphics Adapter) CGA 320 x 200
* (Enhanced Graphics Adapter) EGA 640 x 350
(Video Graphics Array) VGA 640 x 480
(Super Video Graphics Array) SVGA 800 x 600
(High-Definition Television 720i/p) HDTV 1280 x 720
(Extended Graphics Array) XGA 1024 x 768
(Wide Extended Graphics Array) WXGA 1366 x 768
(Super Extended Graphics Array) SXGA 1280 x 1024
(Super Extended Graphics Array+) SXGA+ 1400 x 1050
(Wide Super Extended Graphics Array) WSXGA 1600 x 1024
(Wide Super Extended Graphics Array-+) WSXGA+ 1680 x 1050
(High-Definition Television 1080i/p) HDTV 1920 x 1080
(Ultra Extended Graphics Array) UXGA 1600 x 1200
(Wide Ultra Extended Graphics Array) WUXGA 1920 x 1200
(Quad Extended Graphics Array) QXGA 2048 x 1536
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Description Code Resolution
(Quad Super Extended Graphics Array) QSXGA 2560 x 2048
(Wide Quad Super Extended Graphics Array) WQSXGA || 3200 x 2048
(Quad Ultra Extended Graphics Array) QUXGA 3200 x 2400
(Wide Quad Ultra Extended Graphics Array) WQUXGA | 3840 x 2400
(Hex Super Extended Graphics Array) HSXGA 5120 x 4096
(Wide Hex Super Extended Graphics Array) WHSXGA 6400 x 4096
(Hex Ultra Extended Graphics Array) HUXGA 6400 x 4800
(Wide Hex Ultra Extended Graphics Array) | WHUXGA | 7680 x 4800

* Legacy Resolutions no longer supported (included only for reference)
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- Mike Meyers; CompTIA A+ Certification All-in-One Exam Guide, Ninth Edition,
McGraw-Hill Education, January 4, 2016,

- https://www.cclonline.com/article/8 1 1/Buying-Guide/Motherboards/Beginners-Guide-to-
Motherboards/

- https://global.aorus.com/blog-detail.php?i=783

- https://www.trustedreviews.com/explainer/what-is-a-motherboard-2950880

- https://www.pcbuilderbd.com/motherboards/a-beginners-guide-to-motherboards/

- https://programminginsider.com/motherboards-beginners-guide-202 1/
- https://www.msi.com/Landing/how-to-build-a-pc

- https://www.digitaltrends.com/computing/how-to-build-a-pc/

- https://www.intel.com/content/www/us/en/gaming/resources/how-to-choose-a-
motherboard.html

- https://www.intel.com/content/www/us/en/gaming/resources/how-to-build-a-gaming-pc.html
- https://edgeup.asus.com/2021/z690-motherboard-guide/

- https://www.newegg.com/insider/building-a-gaming-pc-for-the-first-time-dont-panic-this-

guide-can-help-you-out/

- https://digitechsavvy.com/what-is-a-motherboard-a-guide-for-beginners/

- https://www.digitaltrends.com/computing/how-to-build-a-pc/

- https://www.hp.com/us-en/shop/tech-takes/what-is-cpu

- https://www.tutorialspoint.com/computer fundamentals/computer cpu.htm

- http://poli.cs.vsb.cz/edu/arp/down/vyroba-cpu/vyroba-cpu.html

- http://en.wikipedia.org/wiki/List_of Intel microprocessors
- http://en.wikipedia.org/wiki/CPU_socket

- https://www.tutorialspoint.com/computer_logical organization/cpu_architecture.htm
- https://computersciencewiki.org/index.php/Architecture of the central

rocessing_unit (CPU

- https://en.wikipedia.org/wiki/Central processing_unit

- https://ark.intel.com/content/www/us/en/ark.html

- https://www.amd.com/en/products/specifications/processors

- https://docs.oracle.com/cd/E19127-01/ultra20m2.ws/819-6584-11/maint.procs.html
- http://www.c-jump.com/CIS24/Slides/Booting/Booting.html

- http://www.c-jump.com/CIS24/Slides/Booting/Booting.html
- https://sourcedaddy.com/windows-7/initial-startup-phase-for-bios-computers.html
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