PCIl a PCI Express sbérnice a PCle
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PCI - Peripheral Component Interconnect

« PCI1.0-Intel (1992), PCI 2.0 (1993), PCI 2.1 (1995)
e puvodné 32-bit sbérnice, rozSifeni na 64-bit
* multiplexovana adresa a data na pinech ADO az AD31

e pri 64 bit adresaci mozné dva cykly adresy na 32-bit
verzi, jeden na 64 bit verzi

e v soucCasné dobe nejrozsirengjsi sbérnice od PC pres
pracovni stanice, servery a i prumyslové aplikace
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PCI — frekvence a prenosova kapacita

PCIl Bus Bus Clock Bandwidth [Market
Bandwidth Frequency [MB/s]

[bits] [MHZ]

32 33 132 Desktop/Mobile
32 66 264 Server

64 33 264 Server

64 66 912 Server
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Hierarchie PCI sbérnic

CPU
DI D2
Bus 0
Bridge Primary Bus = 0
DI D2 Secondary Bus = 1
1 Subordinate=4
Bus 1
Bridge Primary Bus = 1 Bridge Primary Bus = 1
DI Secondary Bus = 3 Secondary Bus = 2
3 Subordinate=4 2 Subordinate=2
Bus 3 Bus 2
Bridge Primary Bus = 3
Secondary Bus = 4 Dl D2
4 Subordinate=4
Bus 4
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31 16 15 0
54 s r Device Id V |
Hlavicka PCI Zafizeni endor Id
Status Command
Class Code Rev ID
31 43210
BIST Hdr.Type| Max.Lat.| Cache LS
Base Address 0
11
prefetchable J Type Base Address Registers
Base Address for PClI Memory Space
31 210
Base Address 1
|
Reserved
Base Address for PCI I/O Space
Hlavicka PCI zafizeni se Cap ptr

nachazi v fidicim adresnim
prostoru PCI sbérnice
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Pin

00h
04h

08h
10h

24h

3Ch

3Ch



PCI Device Header Type O

Byte
Offset

Device ID Vendor ID 00h

Status Command 04h

Class Code Revision ID 08h

BIST Header Type Master Lat. Timer | Cache Line Size |QCh

10h
14h
. 18h
Base Address Registers6 max

1Ch
20h

24h

Cardbus CIS Pointer 28h

Subsystem ID Subsystem vendor ID 2Ch

Expansion ROM Base Address 30h

Reserved Capabilities Pointer| 34h

Reserved 38h

Max_Lat Min_Gnt Interrupt Pin Interrupt Line 3Ch
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PCI Device Header Type 1

Byte
Offset
Device ID Vendor ID 00h
Status Command 04h
Class Code Revision ID 08h
BIST Header Type Master Lat. Timer | Cache Line Size |0Ch
Base Address Register 0 10h
Base Address Register 1 14h

Secondary Letency| Subordinate Bus Secondary Bus Primary Bus

Timer Number Number Number 18h
Secondary Status I/O Limit I/O Base 1Ch
Memory Limit Memory Base 20h
Prefetchable Memory Limit Prefetchable Memory Base 24h
Prefetchable Base Upper 32 Bits 28h
Prefetchable Limit Upper 32 Bits 2Ch
I/O Limit Upper 16 Bits I/0 Limit Base Upper 16 Bits 30h
Reserved Capabilities Pointer | 34h
Expansion ROM Base Address 38h
Bridge Control Interrupt Pin Interrupt Line 3Ch
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Adresace PCI zarizeni v fidicim prostoru

31 1110 87 210
Device Select Func |Register |0 |0

31 24 23 16 15 1110 87 210
Reserved Bus Device |Func |Register |0 |1
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PCI - Varianty

« PCI - puvodni specifikace 33 MHz
« PCI-X-64 bitt @ 133MHz

« cPCI, Compact PCI — karty o VME rozmérech, 3U/6U,
2mm connectory

« PC104-Plus -PCI pfidana k PC104

 PISA - PCI pridana s PCAT k ISA AT formatu
« P2CI -PCIl na VMEG64 P2 conektoru

« PMC -PCIl na Mezzanine Card, 'PMC'’

« PXI - cPCI for mérici pristroje (jak VXI)

e Card Bus - 32 bit PCl na PC Card (PCMCIA)
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PCI - signaly

Pin #| Name PCI Pin Description Pin #| Name PCI Pin Description
A1 |TRST |TestLogic Reset B1 |-12V -12VDC Pin# Name PCI Pin Description Pin # Name PCI Pin Description
A2 |+12V +12VDC B2 |TCK Test Clock A32 |AD16 Address/Data 16 B32 AD17 Address/Data 17
A3 TMS Test Mde Select B3 |GND Ground A33 |+3.3V05 |[+3.3 VDC B33 C/BE2 Command, Byte Enable 2
Ad TDI Test Data Input B4 |TDO Test Data Output A34 |FRAME |Address or Data phase B34 GND13 Ground
A5 |+5V +5VDC B5 |[+5V +5VDC A35 [GND14 |[Ground B35 IRDY # Initiator Ready
A6 INTA Interrupt A B6 |+5V +5VDC A36 | TRDY# |Target Ready B36 +3.3V06 +3.3VDC
A7 |INTC Interrupt C B7 |INTB Interrupt B A37 |GND15 |Ground B37 DEVSEL Device Select
A8 +5V +5VDC B8 |INTD Interrupt D A38 |STOP Stop Transfer Cycle B38 GND16 Ground
A9 |- Reserved B9 |PRSNT1 |Present A39 |+3.3V07 |+3.3 VDC B39 LOCK# Lock bus
A10 +5V Pow er (+5 Vor +3.3 V) B10 |--—-- Reserved A40 |----- Reserved B40 PERR# Parity Error
A1 [— Reserved B11 |PRSNT2 [Present A4l |-— Reserved B4l |+3.3V08  |*33VDC

A42 |GND17 |G d B42 SERR# System E
A12 [GNDO3 Ground or Keyw ay for B12 |GND Ground or Keyw ay for ro.un ystem —ror
A13 | GNDO5 | 3.3/Universal PWB B13 |GND | 3.3/Universal PWB A43 |PAR Parity B43 |+3.3v09 +3.3VDC
A4 |3.3vaux |— B14 |RES Reserved A44 | AD15 Address/Data 15 B44 C/BE1 Command, Byte Enable 1
215 |RESET |Reset 515 1GND Ground A45 |+3.3V10 [+3.3 VDC B45 |AD14 Address/Data 14
216 |+5v Power (+5V or +3.3 V) B16 |CLK Clock A46 |AD13 Address/Data 13 B46 GND18 Ground

A47 |AD11 Address/Data 11 B47 AD12 Address/Data 12
A17 |GNT Grant PCI use B17 |GND Ground

A48 |GND19 |Ground B48 AD10 Address/Data 10
A18 | GNDO8 |Ground B18 |REQ Request 49 |AD9 Add Data 9 549 GND20 G r

ress/Data roun
A19 | PME# Pow er Managment Event [B19 |+5V Power (+5V or +3.3 V
220 | AD30 rad D tg ” 520 | AD31 add ( oy ) A50 |Keyway |Open or Ground for 3.3V PWB | B50 Keyw ay Open or Ground for 3.3V PWB
ressiea ressiaa A51 | Keyway |Open or Ground for 3.3V PWB [B51 |Keyway  |Open or Ground for 3.3V PWB

A21_|+3.3V01 [+33 VDC B21 |AD29 |Address/Data 29 A52 [C/BEO [Command, Byte Enable 0  |B52 |AD8 Address/Data 8
A22 | AD28 Address/Data 28 B22 |GND Ground A53 |+3.3V11 |+3.3 VDG B53 AD7 Address/Data 7
A23 |AD26 Address/Data 26 B23 |AD27 Address/Data 27 A54 | ADB Address/Data 6 B54 +3.3V12 +3.3VDC
A24 |GND10_|Ground B24 |AD25 |Address/Data 25 A55 |[AD4  [|Address/Data 4 B55 |AD5 Address/Data 5
A25 AD24 Address/Data 24 B25 [+3.3V +3.3VDC A56 | GND21 Ground B56 AD3 Address/Data 3
A26 |IDSEL |Initialization Device Select |B26 |C/BE3 |Command, Byte Enable 3 A57 |AD2 Address/Data 2 B57 GND22 Ground
A27 [+3.3V03 |+3.3 VDC B27 |AD23  |Address/Data 23 A58 |ADO Address/Data 0 B58 |AD1 Address/Data 1
A28 |AD22  [Address/Data 22 B28 | GND Ground A59 |+5V Power (+5 V or +3.3 V) B59 |vccos Pow er (+5 V or +3.3 V)
A29 |AD20 Address/Data 20 B29 |AD21 Address/Data 21 AB0 |REQ64 [Request64 bit B60 ACK64 Acknow ledge 64 bit
A30 |GND12 |Ground B30 |AD19 Address/Data 19 A61 |VCC11 |+5VDC B61 VCC10 +5VDC
A31 |AD18 Address/Data 18 B31 [+3.3V [+3.3VDC AB2 [VCC13 [+5VDC B62 VCC12 +5VDC

AOM36APO Architektury pocitacu

10




PCI 64-bit

Pin # Name PCI Pin Description Pin # Name PCI Pin Description
AB3 GND Ground B63 RES Reserved
Ab4 C/BE[7]# Command, Byte Enable 7 B64 GND Ground
AB5 C/BE[5}# Command, Byte Enable 5 B65 C/BE[6]# Command, Byte Enable 6
AB6 +5V Power (+5 V or +3.3 V) B66 C/BE[4]# Command, Byte Enable 4
AB7 PAR64 Parity 64 B67 GND Ground
AB8 AD62 Address/Data 62 B68 AD63 Address/Data 63
AB9 GND Ground B69 AD61 Address/Data 61
A70 AD60 Address/Data 60 B70 +5V Pow er (+5 V or +3.3 V)
A71 AD58 Address/Data 58 B71 AD59 Address/Data 59
AT72 GND Ground B72 AD57 Address/Data 57
A73 AD56 Address/Data 56 B73 GND Ground
A74 AD54 Address/Data 54 B74 AD55 Address/Data 55
A75 +5V Power (+5 V or +3.3 V) B75 AD53 Address/Data 53
A76 AD52 Address/Data 52 B76 GND Ground
AT7 AD50 Address/Data 50 B77 AD51 Address/Data 51
A78 GND Ground B78 AD49 Address/Data 49
AT79 AD48 Address/Data 48 B79 +5V Pow er (+5 V or +3.3 V)
A80 AD46 Address/Data 46 B80 AD47 Address/Data 47
A81 GND Ground B81 AD45 Address/Data 45
A82 AD44 Address/Data 44 B82 GND Ground
A83 AD42 Address/Data 42 B83 AD43 Address/Data 43
A84 +5V Power (+5 V or +3.3 V) B84 AD41 Address/Data 41
A85 AD40 Address/Data 40 B85 GND Ground
A86 AD38 Address/Data 38 B86 AD39 Address/Data 39
A87 GND Ground B87 AD37 Address/Data 37
A88 AD36 Address/Data 36 B88 +5V Power (+5V or +3.3 V)
A89 AD34 Address/Data 34 B89 AD35 Address/Data 35
A90 GND Ground B0 AD33 Address/Data 33
A91 AD32 Address/Data 32 B91 GND Ground
A92 RES Reserved B92 RES Reserved
A93 GND Ground B93 RES Reserved
A94 RES Reserved B94 GND Ground
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Communication Streaming
Architectura/GhE

Dual Independent
Serial ATA Ports

10/100 LAN
Connect Interface

Legacy
ATA 100

AOM36APO Architektury pocitaci

Intel” Pentium”™ 4
Processor

BIOS Supports
HT Technology

6 Channel
Audio

PCI

 Hi-Speed USB 2.0
B Ports

intel® RAID Technology
(ICHSR only)




Paralelni nebo seriova? Co je rychlejsi?

20 GHz+
15 GHa
>12 GHz CopperSignaling Limit
10 GHa
o
5 GH3
T Al
1 GHz Parallel Bus Limit
1 GH3
AG P
HL
66 MHz ©
FC|I.
@ PCIl Bus
WESA, .
8.33 MHz D EISA — '
.Mm R FENTIONA L .
ISA Bus
80s 90s 00s
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Topologie sbérnice PCIl Express

CPU
PCI Express PCI
Endpoint Express | ~p\) Root
Complex Memory
PCI Express-PCl PCI
Bridge Express
PCI/PCI-X / \
! Switch |
PCI PCI PCI PCI
Express| Express Express Express
Legacy Legacy PCIl Express| |PCI Express
Endpoint Endpoint Endpoint Endpoint
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PCI Express - fyzicka vrstva

Facket

Diferencialni plné

’ . P Selectable
duplexnl fyZ|Cka Clock Width Clocl
vrstva

Kodovani 8b/10b zajiStuje dostatek hran pro obnoveni hodin a shodny
pocet bitd 0 a 1 pro vyvazeni stejnosmeérné slozky (DC) v stfidavé (AC)

vazaném systemu

Differental  BFx J ;
Feoeiver © < rmnn | Trarsitter

Chffetential Tx {f Fx _ Differential
Trarstitter " = LU Receiver
1 hikters &\Tennimtinn ,
™
— Ti _ Differential

iy
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Vodi4e PCI Express Sbérnice

Pin Side B Connector Side A Connector

# Name Description Name Description

1 +12v +12 volt power PRSNT#1 Hot plug presence detect

2 +12v +12 volt power +12v +12 volt power

3 RSVD Reserved +12v +12 volt power

4 GND Ground GND Ground

5 SMCLK SMBus clock JTAG2 TCK

6 SMDAT SMBus data JTAG3 TDI

7 GND Ground JTAG4 TDO

8 +3.3v +3.3 volt power JTAGS TMS

9 JTAG1 +TRST# +3.3v +3.3 volt power

10 3.3Vaux 3.3v volt power +3.3v +3.3 volt power

11 WAKE# Link Reactivation PWRGD Power Good
Mechanical Key

12 RSVD Reserved GND Ground

13 GND Ground REFCLK+ Reference Clock

14 HSOp(0) Transmitter Lane 0, REFCLK- Differential pair

15 HSOn(0) Differential pair GND Ground

16 GND Ground HSIp(0) Receiver Lane 0,

17 PRSNT#2 Hotplug detect HSIn(0) Differential pair

18 GND Ground GND Ground
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PCI Express

« frekvence 2.5 Gb/s pfenosova kapacita okolo 250 MB/s na
jedné PCI Express trase (nasobi se pro 2x, 4x, 8x)

 (Cista uziteCna kapacita okolo 200 MB/s to je 2x az 4% vice nez
klasické PCI

» kapacita neni sdilena, jedna se o sériove point to point kanaly
« dva pary vodicu a diferenéni urovné

« kodovani a synchronizace 8b/10b

« predpoklad az 10 Gb/s (pokrok technologie)

« PCI Express 2.x (2007) nabizi frekvenci 5 Gb/s

« PCI Express 3.x (zaklad listopad 2010) zvysi na 8 Gb/s

« prechod z 8b/10b (20% pasma na koédovani) na "scrambling”
a 128b/130b kédovani (ubira jen 1.5% pasma)
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PCI Express — paketovy prenos dat

Facket Sequence
Mumber

Data Link Layer

T-Layer Packet

L-Layer Packet Physical Layer
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Q= Config

~ Mo 0S5 Impact
—

Diata Link

Fhysical

Future speeds and
encoding technologies
anly impact physical layer
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XPress - typiCKy Sysiem (ZakKiadova deSKa

Intel” Pentium® 4
Processor
Extreme Edition

8.5 GB/s

DDR2

PCI Express® 82925XE
x16 Graphics MCH

Intel” High 4 Serial
Definition Audio ATA Ports

4 PCI
Express® x1 6 PCl

8 Hi-Speed Intel” Matrix
USB 2.0 Ports Storage Technology

BIOS Supports
HT Technology’
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PCI Express - konektory

Graficka karta PCle 16x
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A 5 H
2 2 : Z £ 3
S g i
Y ¥ - 1II'
- - Smm ——— h-l — 34 mm —*
CardBus ExpressCard/34
PCMCI
ExpressCard/54

PCle 1x
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PCI Express - vyhody

« velky vykon, i jen ve verzi x1 je dvakrat rychlejSi nez PCI
a ocekava se zrychleni

« zjednoduseni V/V propojovani, nahradi postupné AGP,
PCI-X a HubLink coz jednodussi slozitost

« diky urovhovému designu zajisti kompatibilitu se
softwarem

e nove kvality, napr. izochronni prenosy a QoS
e sjednoti i externi karty, hot-swap a hot-plug

AOM36APO Architektury pocitacu



	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23

