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‘ ISA-busz

ISA — Industry Standard Architecture - 1989
* Lokalis busz, CPU jelek a sinen

» Kezdetben 8 bites (XT),
majd 8/16 bites (AT) adattovabbitas

» Kezdetben ,lassu” perifériakhoz
«4.77MHz (XT), 6MHz, 8MHz, max. 8.33MHz (AT) busz 6rajel

A processzorok sebességenek novekedése miatt le kellett valasztani a
CPU jelekrdl (a lassu régi kartyakkal valé kompatibilitas miatt)
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ii‘ PCI busz

PCI - Peripheral Component Interconnect - 1992

« CPU-t0l flggetlenitett sinjelek

« 33MHz, 66MHz 133MHz (PCI-X) busz érajel > 133MBps, 266MBps, 532MBps
 32bit €s 64 bit adatszélesség

 Multiplexelt cim/adat tovabbitas
32 vagy 64 bites memaria cimzes

« 32 bites I/0 port cimzés

« 256 byte konfigutacids terilet eszk6zonként

 Hullamkapcsolt adatatvitel

» Centralizalt arbitracié
* +5V, +3.3 V-0s mikodés
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PCIl busz

Processor |
Cache
Bridge/ i
Memory DRAM Audio "{‘fg'o"
Controller 1aeo

PCI Local Bus #0

PCl-to-PCI
LAN Scﬂ Bridge Graphics

i

L

Other IO
Functions

!

PCI Local Bus #1
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5V 32-Bit 3.3V 32-Bit
Slot Slot
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PCIl busz

3.3V 64-Bit 3V 64-Bit

Slot
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Slot

Universal PCI 3.3V & 5V

PCI 3.3V

PCI 3V

Universal PCl 3.3V & 5V

PCI 3.3V

PCI 5V




PCIl busz

Required Pins Optional Pins

im/A
(== ) |
AD[31:-00] ADI[83::32] | e e
!
e | Arbitracio
and Data /
» = | 84 re z
C/BE(3::0)¢ > Lol > ? o o Megszakitas
\| - e = - PARGA = | o
— Vezerles
o THANES - ACKE4# ,
e TRDY# - . o
\
Interface - Ve - PCI - ELF.?EIC::K -l
Control - STOP# = Compliant |-= r
: BDAT Intertace
« DEVSELY o peyice - |[e—SME > | Control
IDSEL FME= -
s
. CLkRUN: ||
J
Eror | = Cohns = mﬁl > |)
Reporting t - SERR - INTC# : E— Interrupts
— INTD# - | |
Arbitration | | = — .
(masters only) i GNT# - - = ﬁ"lr.
e > | G
CLK TCK
S il < '{' (IEEE 1149.1)
ystam RST# &l - TMS \
- THRST# }
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PCI busz - olvasas

1 2 3 '.1' 5 6 7 t|3 FI,I

C/BE[3:: Command Type : | ] : : I : I |
AW AW EAW ST AW T EWIW R

0000 Interrupt Acknowledge : - : : ; : : : :
0001 Special Cycle = ; : : : i : | A S ) -
UUID I,':O Rfﬂd FHAME# ——-:——_}'l : .: : : : : ____1_____!;:i_
0100 Reoemmed AD = B0REES) o (BaTAT Y1 W oAmAn X oaiAs | ) g

0101 Reserved | I : : | " . : |
0110 I\JICITlDlj-' Read — BUS CKD : : : BE#' I : : _,.r'—'T‘i -
0111  Memory Write C/BE# ---- = . X . . L . . ) T

1000 Reserved ' . ' - ' " : : :

e Y ! & ! 5 ' o '

1001 Reserved ! -— : : % _,-"'_1'_"\_ / ]
1010 Configuration Read IRDY# "': """"" _:'"_1 - E . E " g ____ :' """

1011 Configuration Write | i 8 = s = @ = |
1100 Memory Read Multiple TRDY# | ~~4—"37\_ g /3 \ = = s /. ____

1101 Dual Address Cycle : L, ! = : 8 ! L :

1110 Memory Read Line DEVSEL# LT ,..-"\,\—'_'..I ! ! ' : ' :
1111 Memory Write and Invalidate "_:'"_"'_: '''' ] : : ' ] | _"'_: """"

- = = i ——————————
Address Data Data Data
Phase Phase Phase Phase
- Bus Transaction -
IRDY: Initiator Ready (master)
TRDY: Target Ready (slave)
8
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‘ PCI busz - arbitraci

Centralizalt arbiter 1 2 3 4 3 6 7
(alaplapon) | | | | : | |
CLK

Minden kartyahoz kaldn i i i i i i i

jelpar (REQ-GNT) REQ#-a _ | ! ! ! ! !

Rejtett arbitracio REQ#-b -\ ' ' I S .

»2Ajanlott” fairness stratégia GNT%-a T\ A R T\
GNT#-b A -

FRAME# “" "7 707\ ! /TN

AD —+— —— — — {DDRESSY_DATA } — — — (ADDRESSK_ DATA )
R ] |, oy _1___
1 1 l'w-\___——"'-lpl'_ ___I 1 "-n___——ﬂ"ulu"h——_l
access-A access-B
9
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PCl-express

A PCI busz soros valtozata - 2003

PCl Express PCIExpress

Szimmetrikus atviteli csatornak Endpoint

(Lane) PCle to PCI/PCl- RSlEiat
X Brid
Pont-pont kapcsolat s

PCl Express

-

Uzenetorientalt adatéatvitel seribo

Endpoints

r
I
I
I
J
b

1

I

I
1
“

PCIEX16 PCIEX1_1

PCI PCl

Express

PCl PCl
Express

Express

Express

© PClExpress

Endpoint Endpoint Endpoint Endpoint
PCI Express Bandwidth
- Line code  Transfer ratel?
version Per lanel?! In a x16 (16-lane) slot

1.0 8b/10b 28 GTis 2 Ghit's (250 MB/s) 32 Ghit/s (4 GB/s)

20 8b/10b 3 GT/s 4 Ghit's (500 MB/s) B4 Ghit/s (8 GB/s)

30 1280/M130b | B GT/s 7.877 Ghit's (984 6 MB/s) 126.031 Ghit/s (15.754 GB/s)
4.0 128b/130b | 16 GT/s 15.754 Ghit's (1969 .2 MB/s) | 252 062 Ghit/s (31.508 GB/s)
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”‘ PCl-express- adatatvitel

PCI-XP Device A PCI-XP Device B

Device Core

Transaction Layer Transaction Layer

Data Link Layer

_ TLP Types:
Physical Layer Memory Read-Unlocked
e = Memory Read-Locked
Memory Write
L_ ~ B —EE — 10 Read
: 10 Wirite
DLLP g [k..f] i Configuration Read-Type 0,
Configuration Write-Type 0’
Link Transaction Layer Packet (TLP) Completion-Unlocked
: ; Completion-Locked
Frarnmg Sequence Header Digest 32-bit F[ﬂl’ﬂlﬂg Completion w/data-Unlocke
(STPY | Number i I LCRC| (End) Completion w/data-Locked
s s Message Request
Data Link Layer Packet (DLLP) Message Request w/data

A i ;
Flrfrnmg oLLP R Fr_ammg DLLP Types:
(SDP) HNIENI TLP Ack/Nak

s Power Management

Link Flow Control

Vendor-Specific 11
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”‘ PCl-express — megszakitaskezelées

CPU

Root Complex

Interrupt Controller

Memory

INTA
MSI INTx Assertion
(Memory write) . MESSHQE MESSEQE

Switch PCI-XP

1o
INTXx Message PCI(X)

Endpoint Endpoint
PCI(X)
|

12
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PCl-express- fizikai réteg

Transmit Receive

Cioninol
| AR [TENLY
IDLEFPAD

o

Lane ] Byte Stiping |ane N (M=0,1,37,11,15.21)

8 D B oW 8 DK

Lane 1, ..N-1 De-Scrambler Lane 1, ..M De-Scrambiler

B Dz 8 VK
Ermor B0k Ermor 810k
Detect | Decoder Detect | Decoder
10 PLL 10

aastesanet FIT

Lane 0 Lane 1, ._M-1 LaneN Lane( Lane 1, ...N-1 Lane N

Szimmetrikus atviteli csatornak (Lane)
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xd
x4

X8
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li‘ PCl-express — fizikai réteg

PCIl Express Example Connectors

BEANDWIDTH
Single direction: 2.5 Gb
Dual Directions: 5 Gbps,

BANDWIDTH
Single direction: 10 Gbps/B800 MBps
Dual Directions: 20 Ghps/ 1.6 GBps

EANDWIDTH Single direction: 20 Gbp

Dual Directions: 40 Gohp:

14




qie USB

USB — Universal Serial Bus

Host (Tier 1)

Tier 2

— Tier 3
[
Szimmetrikus bitsoros adattovabbitas - h}
+5V tapfeszlliség - akku toltéshez is —

yd

Tier 4

Tier 5

Sebességek

(1998) V1.1 > 1.5MBps, 12MBy’

(2000) V2.0 > 480MBps 4 | N ; et
LsEa (2008) V3.0 - 5Gbps /

@2 (2013) V3.1 > 10Gbps

15
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(g USB

USB — Universal Serial Bus

USE 2.0 and 3.0 Connector Types
USE 3.0 USBE 20 USE 3.0 Use 2.0 USB 3.0 usg 2.0 Use 20 Apple
Type C Type & Type A Micro-B8 5 Pin Micro-B 10 Pin Mini-B 5 Pin Type B Lightming
SZI m m etrl kus bltso rOS ad attovabb I taS Hi-Speed USB 2.0 A plug pinout SuperSpeed standard A plug pinout  SuperSpeed standard B plug pinout

+5V tapfeszlliség - akku toltéshez is

Sebességek
(1998) V1.1 - 1.5MBps, 12MBps

=I5 (2000) V2.0 > 480MBps

......... UsEs (2008) V3.0 > 5Gbps | ;
@z (2013) V3.1 > 10Gbps n—
 (2017)

QUSB

USB2.0A USB3.0A USE 2.0 micro-B USB3.0B

V3 . 2 9 1 OG bpS plug pinout plug pinout plug pinout plug pinout
16
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qie USB

TR N LAY
VEUS ﬂ VELS S .-"-“‘-I ,-"-1'. I-“'-x'. =, = - lr...x__ -
D+ . D+ o D ll'-L ;" f,-" I ;, h _,-"I |1 A 4 | 1
D 000 00 = b < T4
GND - = oND - [f' x___ ‘* . - gl N
Differential decoding K | K | K | K K | | KKK | | K00
NRZI decoding 01011010
Packet format ‘ STEFcELP%EkCEt Hi{LSE.ﬁg:E Iim?_ltlltf'= MNAK)| [of ;Egzl::lket
Plug and play Adatfolyam tipusok
Eszkdz azonositas Vezérlésatvitel (control)
Automatikus driver keresés Tomeges adatatvitel (bulk)
Adatatviteli csatornak |lzokron adatatvitel (isochronous)
(pipe 0..15 in, out) Megszakitas atvitel (interrupt)

Szerepek (host, slave, otg) Tapenergia kezeles

17
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ii‘ Buszsebességek 6sszehasonlitasa

Atviteli sebesség [MB/s]

10000

4000
2000

1000

1250

625

532

266

133

1000

100 1

18
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