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Abstract

The PCI Bus debuted over a decade ago and has become the I/O backbone of
nearly every computing platform, including the field of Motion control, due to its auto
configuration-ability which can discover all of the add-in devices present and allocate
system resources for communicating with those PCI devices.

The article briefs the PCI system architecture and illustrates the implementation
of PCI bus on the Motion control card. Moreover, some PCI derivatives and a third
generation local I/O bus, the actually successor of PCI bus, are introduced in the end
of this article.
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F PCI R PR {HIG e I B i A Tl EiiE #r A T4 LA ERY
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A0 PCI MEFLHES I < IS B AR T > 4387 PCI Sl ife] i R s
B b ~ WHREE PC FEIHET T & HOREE - Sl PCL A2 HEE ~
FEEA L S R AR %A PCI A HT—(RMEFHES i — PCI Express RUASA—E#L 2 /rid

PCI REViPEER PCI RAfZRRE

PCI £ Peripheral Component Interconnect (GFEEEEE LA A8 ) 4% » PCI
1.0 Jilgthy Intel 22 R]fY 1992 4F/0fi » Intel /147752 PCIAFHERESY RS PC A1 AN BH
AR A » B 7 AR IS E N SEAHRRSE R A RIS S A e - ERIEEAS
& 7 AMD - ATi ~ IBM ~ HP ~ Microsoft ~ TT £/ FJ#H ¢ T PCI Special Interest Group
(PCISIG) [3] > ZlpEr—H AN IETI 2 AR - B H & PCLA MASHER B2
s EBEBIMEE - HAT PCI 2RI EZUiAYE PCI Local Bus 3.0[3] » FERRASEGA
TS volt BRI SR - A2 S PCTMEFRE R Mt RS 5 volt
BRI ARV e 2.x RAS > H - SRS AT N 4]05]



—Clock 3# & : 33 MHz (5 volt 5, 3.3 volt IT’EE@
66 MHz (3.3 volt T {FFEJRE

—MEFRHETLRE © 32 8Y 64 bits
— I A 8RR T 132 MB per sec for 33 MHz, 32-bit PCI Bus

264 MB per sec for 66 MHz, 32-bit PCI Bus

264 MB per sec for 33 MHz, 64-bit PCI Bus

528 MB per sec for 66 MHz, 64-bit PCI Bus
— MEVRHEHE IS H © 124 pins (for 32 bits) / 188 pins (for 64 bits)
— H H#fHRETNRE (Auto configuration)

fisl— RS HLAURY) PCT B KR AN E2ERE - Ll ﬁEﬁT PCI [EFRBE ~ B AsiE

itk (Processor Bus) ~ FUEHSMENTHE (Memory Bus) ~ B & #i8 A5 1 ke S A
LB - MESRPE (BUS) I MHANELERS—M% - FsHLGEAS PC R T IIEE
B R SR R ey (CPU) KECIERE (RAM) 1—AHEHGRRE - 2 TR
BB 3 S5 EHRAS HHE S L - AN (] M SR A HAN I R
[ Bl Al - RIELE RS 2EAGReds (Bridge) AGHET T8 METRB M IL B RHE S
PR B o H BRI R A A T B RS S ARG A A AH Py > oo
fm Py ~ SUIRE B E DT RATERY AGP Bus 55 =175 H 5 &R el
frERE IR ME A B s LG (North Bridge) - AUHE M EEES —dAGEEA RS
{537, FeifE (South Bridge) » FAMEHIELR 2 AN [AlS M < VO 7o SeiE AR -
USB Ports ~ PCI MEFH R i -

CPU

Processor Bus

AGP Bus Memory Bus

I Link to Southbridge

ATA Bus
Hard Disk Southbridge m— uss

!

PCI Bus

PCI Solt

] — SRR PCT SR [13][12]

PCI [ fiHF EHeraf TS PCT o M AME O b R i (B o fgrhe
LA —AHMEHE - Eit B — .2 PCI Bus {1 EBil CPU BaEC[RHEHE T - (AIIL
A PCTMEVRHFE B — 280 ME (Multi-drop) ~ PRUGCHIZ (parallel) {Higr It
SMEVHE (shared bus) ©



ERR PCI bus A ERREI TR S - B 22815 > Master B
Slave (H(ff Initiator Bl Target ) » Master B EaA{E G~ 258 » i Target & Master
Fo 7 e TP ek < 2608 o MEEAR PCI Bus A]AFF 2R AEE (A F > JEF[H]
— PCI [EyRHE - #oHEN PCL oy b o e (s i —E: PCI
ES P FE AR > B FESREE B W 2A_ERY bus Master F5{50 FHMETTHERE - Hl)
W T i —EME T B e v e oz 24 > 3l PCT MEVEHEZ R
HE

PCI REJRHERASRERAE

Required Pins Optional Pins
|-.< AD[31::00] AD[63::32) > :l
Address 7 - /|
% Data [ {__cIBE[3::0)# C/BE[7:4]# ) L 64-Bit
[k < PAR 3 sk |'| Extension
|
< REQ64# 5 |
< FRAMEZ 3 .
( S m ko & AcKoa 5
Interface | COMPLIANT , Interface
Control 3 <_91QE#—> pevice  [€ 2> $control
| & DEVSEL# 5§
|\_ IDSEL IMEﬁ i Interrupts
INTD# ; \
Error é < PERR# )'_ J
Reporting 1 SERR# >
Arbitration < PERE TDI
(masters only) § GNT# < TDO > \I
: TCK [ JTAG
System 5 cLe < ™S \}(&51149.1)
§ ———p TRST# )

= . PCIBUS Signal List [5]
PCI Bus <GS EAH AN —For » Horp 2S5 DIl N7 &6
< METIHHRAFEEAGR SR Fr (timing) 2E #EHIT ] 2268 PCT MRS E(S] ©
1. A7HE R (Address & Data)

—PCI Bus ffifi153H52 THINH/ERIEFRPE AD[31:00] 52 PCI Bus FH ] 4 {17
JuFE4 C\BE[3:0]# (Bus Command or Byte Enable) ¥t PCI Bus flTEAAHY
Memory, I/0O, Configuration Register & —faifH FEZZ 1] (Configuration space)fi{
FeHE g -

— TE LRSI B B B (Address Phase) » AD[31:00] fF: £ 7 i I 5 £
(Address Bus) » {H3HEAA{THE - 1] C\BE[3:0ML 4 1175404 i B AR AU
HEZZfE] (Memory, I/O, Configuration Register) e

—{ERZHHIERIEEE (Data Phase) » AD[31:001{FR5&ERHE HE (Data Bus) » {#
RIFLCERL 5 1 C\BE[3:01#F R eAHERE(S 5% (Byte Enable) -



- S aERIERSE  (Interface Control)

—FRAME# (Cycle Frame) -

F PCT Master B - FI2FR RERHE .2 BHAGELRS TR -
—IRDY# (Initial Ready) :

FH PCI Master )] » #3715 PCI Master L% (Ready) » ] £ T REHEE -
—TRDY# (Target Ready) :

FH PCI Target B - &7 PCI Target CUffiZc(Ready) » A ET TERMHg -
—DEVSEL# (Device Select) :

i PCI Target ¥igf) - & PCI Target #{ZHURF25H, -
—STOP# :

FH PCI Target 8if) - o752 PCI Master {5 (1 H i1 1.2 ERMEIR AL ) -
— IDSEL# (Initialization Device Select) :

AFEY PCI Configuration Register (PCIFHRERT{FZ%) HAMM]HH PCI Master i/ -

. AT (System)

—CLK (PCLFAIa7)
CLK fefit PCI MEFiHE EATA @ I > PREE RSTH L TR HAR
INTA# ~ INTB# + INTC#7] INTD#4}. » PCI & HFT ATl AHEAE CLK
e BTSN - (EMETEE EIFTA B EER L PCT CLK GHERHED -
SRR E[E] T OMHz 2] 33MHz Z[RI#R(F -

—RST# (FHEHID)
B S MR B G - REE AT PCLAHRER (74 ~ Master Bl Target

IRRERE A Bl Bl s[RI BRI AIRRE » BE ARG FIEANFIZRRY PCT CLK I
NRFASIE IR TR DU Bl ol S B -

. HETENGE (Interrupts)

4 PCI device HAG INTA#~ INTB#~ INTC#F] INTD#EE VUG PR Kifigg ASR ©
‘& PCI device 2 INFE (Single Function » [ PCI Configuration Register H1,”
Header Type &ziE) ZEiEIEF » (HREFHT INTA# ; & PCI device [3ZIJHE
(Multi-Function)Z& & HKE 1] a5 F INTA# ~ INTD# -

PCI HRERIEEZS (PCI Configuration Register)

Fo TR I F 0 - Bl am P E B ERo /i 7e -~ 2 HAA RIHERN
(Plug & Play)ie JJ » MAGERLL—REST » Ay M AE - RERG T B My
ZBeE L8101 ¢

—PC FFE S M aHE TSR R & i <

PC BIOS Eilf[3E 55 Raiiiciin ZH B A Re 4] H A e A WREs s fifE
FERAAAE R H BBl R A E TR RE



—frifAdE TS~ B B ROE p B RSB TE KE
o 1 RE RIS HES & HIfRAE PC FRZHES | #8fe RASTEEHEH Oy
BT S AGE RO AN > [FIRF AR AR PC 253K, Memory ~ I/O -
Interrupt ZEEJ5IE B - LU PC RARIKERRAIIG S il & IiAG a4 e | -
USRI S A A TP R TE R 75 BA BERE H D aen BASEAER
IS RAS S A EH—fHAHRER f£ds (Configuration Register) » DUfgfit bt
Bil PC il AHBH & A (RIS s/ e b A& o | Uk ~ BT KIE ) - iy ISA
TRl AR E ZAH AR s » AL ITEGE PC H B (eRANE S il U B B G R
F&F 5 PCI Bus ALK FiEss T —fHfHRER {795 (PCI Configuration Register)
PRIE A 22 PC Gty AARIREE T & PCTRRHESAAS » BIWTELE PCI Bus FE4HERI .22
fE °
PCI Configuration Register JLA FF5— 64 Dword (256-byte) FJ#HREZZ[H]
(Configuration Space) > H.i1 64 Dword f1Jii] 16 Dword &%= ELIE F 2 HH PCI
R e 7% - WimAHREAIAZEM] (configuration Header space) » HA&Z(/)
= Header Type 0, Header Type 1, Header Type 2 — 7 :
—Header Type 0 £ B 7 PCl-to-PCI &l CardBus Bridge 4T &R (i F -
—Header Type 1 4G PCI-to-PCI Bridge fii{sif] -
—Header Type 2 7£75%:# CardBus Bridge f#iH] -
AamWb—7EH Type .~ Hi] 16 Dword HYZRHZE M E HAHRIRY € 2B H J720 5 £ 48
Dword HIl{fk PCI ZEEFATIREMA N AINE R
2941 PCI JG4FHY Configuration Register £ )& X Header Type 0 » H A& 13
—Ffi7~ > Ho Device ID, Vender ID, Status, Command, Revision ID, Class Code, [z
Header Type {7 e g miilt— PCI ZEE G E 2 BERE - HERES K PCI
SEE B ERRE T R R -



31 16 15 0
Device ID Vender ID
Command
Class Code Revision 1D
BIST Header Latency Cache Line
Type Timer Size
Base Address Registers
Cardbus CIS Pointer
Subsystem 1D Subsystem Vender 1D
Expansion ROM Base Address
Reserved Capability
Pointer
Reserved
Max Lat Min_Gnt Interrupt Interrupt
Pin Line
Z<— PCI Configuration Registers for Header Type 0

PCI Configuration Register Header Type 0 - B {Z 281 B F bl -

5= 2E PCTRIRGE41(5] -

— Vender ID ( BLEpGE RIS ) -
H PCI Special Interest Group (PCISIG)/3Hd FH LAk 7% PCI device BUERE » 54K
192]—HHE H#Y Vender ID FEHIA RS PCISIG 5 & -

—Device ID (&S ) -
HH PCI device #LEpg HATHRIK » HH AR A EE BRI A AL 44T -

—Command (55 E 748 )
PC Eil PCI device [Efii#ii .2 &€ > PlAIZEK PC 275 %k PCI device fif /O 1§
Memroy & 2l E S -

—Status (GIREE77%) -

FE7~ HRTE RIS Sy i IRRE -
—Revision ID ( iAGK IS )
FHE i EGE RS A THRIR > AR EEE R 2 SRR -

—Class Code (EERIAE) :

00h
04h
08h
Och

GE NI

#E PCldevice 2851 » FHLAERS PCI & 2 FEARTIRE (BIATERHRHELEHAR
FEIEF]#e (Data acquisition and signal processing controllers) ) » Z={K PCI }if%

SN ==1

A AE °



—Header Type
a2 7E PCI Configuration Register .~ Header Type (TypeO, 1, or 2) 5z3% PCI device
BN HIEESEE (Single Function device) 526 IjfESEE  (Multi-Function
device) °

—Base Address (JLEfHE) ¢
AE 5 H B RBIOS (AR THT » PR fl k8% PCl device AK[r] PC 235K
() Memory Bl /O . E5HIE - {2 H BiRHREIWHESRHA T K - 3 BdPTaim
Memory B¢ I/O Ffii53% PCI ZEE » MR/ Hi &Y base address [H5R A LT

SIS

i -

— Interrupt Pin :
Resi PCI device B Bk HLPY 11 01~04 B PCI device 1
[T {5551 INTA# ~ INTD# -

— Interrupt Line -
 PCI device Bk PC firiBTRCIES - SLMF17 230 1 BOH WA R T
L2 PTAIERS » Sk 00n ~ OM ST PC HHBTEERIZR 1) IRQO ~
IRQIS5 Fifit -

PCI FrEFEEEHR B2 A

PC Based B¢l 2 LN R R H FA G - EhE RPN S
PC 7P IHEAN L ORdls - (HAE LA BREHERHE » H AT A T Be s T
W2 EPCIO 241 PCI /pidEE#Ed]-R[10] - HEM] PCI /i fE8E - Bridm
Eil TPC &M < A4 - Bl IPC R B #IEA LRI s H B REEE
Jk A G < B HE S AN E F R R E it s N -

TEREREPHZE I FHLAEE PCI A MALZ 5 55EH 1T BIRE TS PCL Bk
LMEFRBE IS, 0 BeE I FPGA 2 iR ZGREE T H 1 7Ta%aT PCL 7 i WdfdE /7
= o HHS S5 B IC SLEREEbA#E.< PCI Bus 4 IC 24
PLX Technology 7\ PCI 905x FA41[Eil AMCC 2\ Hi) S59xx 241 5 S— 1
IR FPGA BUEREHEIE54 PCI Local Bus k% PCI IP Code (Intelligent
Property Code) » 3% [T AR =UREIE LAY S =W RE A MR E HL PCI /a2 F
B o PEEHEL A MR IC B TP Code £ ELATFE PCI Local Bus 14 Configuration
Register J¢{5%% timming © [& =FoRBI S A S PCL M IC BT Taat < N e
PCI IP 1y n] 2 =R E T AU PCI 4&1&E % 4 PCI Bus Bil PC {38,211 » A00EF
A i B 2% IR R R A R L 10 [2]



PCI Device

—
PCI Bus PCI Configuration Register
Vender ID
Device ID
PCI Command
== Interface | N
[ s

& — PCI Interface [1][2]

EPCIO 51 PCLfMHBEBHZERIRER I T PLX A TR AR PCT 9052 FEVRHE
AL 161 > PCL 9052 - 2HE: PCI MEFBPFEL IS HE R (Local Bus) (f&(PY) -
FILAf2E] PCT B Local Bus [R/EEAERLZ g Bl - i 8— Serial EEPROM ( Hi471]3,
T T PRERFE GG IR ) A% - Serial EEPROM (Y3 £5 241k PC BT E
17 PCIEGEAT SRR AT L WA AL Gk -

{7 (Local Configuration Register) (£ ) #5H1#{ A Serial EEPROM N, fHREE
Pl o 5% ] PC L% PCI 25 ~ Vender ID S5 A& HELATFERCIRRS -
/O #i[# (Range) EAELIEA7HE (Base Address)~IRQ number %5 24k - Z5itd PCI
9052 » T PCI fizhil-22[] (Address Space) %% Local {izfil-2<[E] (&l fL) » fiff
PC Uil PCT SR PEH]-RARLLZAHRS 8 A T 5y LB -

- -\

AD[31:0] LAD[31:0
C/BE[3:0]# ’ LA[27:2 .
« PAR LBE[3:0]#
__ FRAME# . LINTi1
—lBDvVE — unNTe
« TROYE = LCLK
@ STOP: 2] LHOLD
2 T RS T T P o
— | +DEVSE: | 5§ LRESET# - Controller
O | «PEBRBE |f{ = BCLKO =
o « SERR# == CS[1:0)# [nn]
USEROWAITO# , | —=
USER1LLOCKo# _ | 3
CLK USER2/CS2# 9
BST# USER3/CS3# >
INTA# " ADSH : il
LOCKs BLAST#
LW/R# -
N RD#
PCI WR# .
LADYi#
Serial EEDO 9052 * BTERwE
EEDI A
EEPROM | «—¢5cs ~ WODE

N
I

MEMRD#
MEMWR#
IORD#
IOWR#

SBHE# .

ISAA[1:0 »
LA[23:2 ’
¢ LAD[15:0

BALE 5

«_ CHRDY
\_\,7
=Y PCI 9052 Block Diagram [6]

ISA Interface




PCI To ensure software compatibility with other versions of the PCI 9052 family
(Offset and to ensure compatibility with future enhancements,
from Local write 0 to all unused bits. Serial
Base PCI EEPROM
Address) N 0 Writable Writable
00h Local Address Space 0 Range Y Y
04h Local Address Space 1 Range b
08h Local Address Space 2 Range Y Y
0Ch Local Address Space 3 Range Y Y
10h Expansion ROM Range Y Y
14h Local Address Space 0 Local Base Address (Remap) Y Y
18h Local Address Space 1 Local Base Address (Remap) Y N
1Ch Local Address Space 2 Local Base Address (Remap) Y Y
20h Local Address Space 3 Local Base Address (Remap) Y Y
24h Expansion ROM Local Base Address (Remap) Y S
28h Local Address Space 0 Bus Region Descriptors ¥ Y
2Ch Local Address Space 1 Bus Region Descriptors Y Y
30h Local Address Space 2 Bus Region Descriptors Y ¥
34h Local Address Space 3 Bus Region Descriptors Y Y.
38h Expansion ROM Bus Region Descriptors Y b
3Ch Chip Select 0 Base Address Y Y
40h Chip Select 1 Base Address Y Y
44h Chip Select 2 Base Address i Y
48h Chip Select 3 Base Address Y Y
4Ch Interrupt Control/Status Y Y
50h User VO, Direct Slave Response, Serial EEPROM, and Initialization Control Y ¥

2. Local Configuration Registers [6]

PC Resource 5 PCI device

Base
Address T

PCI Address
Space

Local
Memory

PCI Bus .~

4— Interrupt

NS

& 7. FRAE R Mapping [1]

It > B —asEEh e R E Y PCAE_E - SR PAR R R I A Y
% R AR > PR PC Sid s B H B Bl e 2 A AT 28y &
NG e S UL DRl S m&%%ﬂ%ﬂwﬁjﬁ o HAEE RGBT N 2118]



1. EEEPAREE - RMiEE—kads PCLFY - PCIJTA:HY Vender ID » ##5H5E
PCI ffifti_F2E#EY Vender ID ANjgt OXFFFF (JEEANA(E) I+ ForaZdilify -
A PCLICHAAE » R ID » RARREA RS S HY IR E) R = -

2. E RS EEIE] PCT ot - KEEIGZ PCI JuffHY Local Configuration
Register DIEIVEJFFE K& (Memory range, I/O range, Interrupt number) °

3. R H EfH RIS 0 A T seny &G RZ PCLITH: » 165 3Hid < Memory,
/0, IRQ £ & HHEHE A PCI Configuration Register °

4. PCI JL.4-3E4f Local Configuration Register (AR Memory B, I/O &EJF /3 E A
s - 7% PCI T By Local Memory ¥ PC Ui /-l £ R E I

5. PC il FHAZ =@ PCL TR RS AIEIRZ PCI JTf4HY Memory BY
I/O ;7 base address Jz IRQ number S5 & F 5 HIE A » 1142515 Memory 5, /0
Port #Eil[5% PCL T » Wipa B HEZ T A hg g 2K

f7 EAfdt - EPCIO 241 PCT f i Eh2edl-~ ] HAA RIHERI HEIRE » 4]

Ri& A PCI Bus ffiffi -l BT - Windows {3 240K H BRI L Eh2E

IO R AT - Bl B AR TR R AP B R v 52 e BB e = 4 22

o o LZESERGR o BEE ATEPERG \ R\ EEEHE NS HER AL

o (IS Hag S A vy Bl A e 7 R 2 -

EPCIO-6000/6005 Motion Control Card PIEF

s 2
Emuogﬁ@ 4400 - ASFF I
i“IRQ 19 "l
FIEEE

[ wme [ ma |

&N EPCIO Series Motion Card A& A E B



PCI RESiHE 2 RS K HLAE /AT A S E

RS e A o e e e B A R M BB 58 e P SRz E R » B PRAg e
e PR A e S S R L AR - O m B VERE NETEE T - MESR PR B AT R
I TH-RHUSH L AW R HIE - IS FP T (& R BN M RE
TEFRRBRAIAE o DRI - BIMEE PCT ATy E Hi e FH I B o5 12 Y7 TEIASEHE » U4 PCT 32-bit,
33MHz 59 133MB sl 3= Wi A H > féifn F PCTAEHE FArAE A
ANFEYRE < MEFIHAS - iGN EZEUR-RHY AGP MeB R A A (Rl 2
i 2 PCI-X MEVREE [12]
AGP

i P PCIESR BRI e i T 1] 748 2D BIP#UR-REYIER » ZRiAE PCI
AN A% 2 3D [BPETR R < 75 KBRSk # PCI Bus 32-bit, 33MHz
HOREHESETL » [KIIL - Intel Bl— LU JEBURAMME & JIHEH T AGP ik - il
TeF L 6 B B A el sl FHRY =l PCT FESRPE - AGP MEFHERYHELEIER 1
PCI AT HAE B SR A EG EE > W nTE2 0 58 ZLn08 S N HAMRY 1O 2%
G T FH - B IR e st - [ 2 ME R B I ST PCT £ AGP > F{i¢ AGP £ AGP2X,
AGP4X %4 HAEFFPTTLL 2.1 gigabytes (GB/sec){Silif = Ef THEER) AGP8X o
PCI-X

TEfrIRAR RARIIER] | > J54A 32-bit, 33MHz (Y PCI Bus #i{AES 64-bit,
66MHz, $H¥ 532MB/sec FYMEUTHE > [t 64-bit MEJRHEZ HEERRHYHE AR
100MHz A1 133MHz H[I55 PCI-X [EifiHFE - PCI-X MEVTHE T ZHE R =P (Fl ik as &
HERE TSN TYERE 245 > FHLUH4 Gigabit Ethernet, Ultra320 SCSI, St
LR VO ZEEi s HERE - R=F¥15% PCL, PCI-X Eil AGP [#iHE<
BEETLERR[12] ©

PCISIG }A 2003 4F PCI-X & HIRHEEFH % PCI-X 2.0 25 PCI-X 133MHz

o BERHERIR A% RS 64-bit, 266MHz < 2Xfij » BE= NET SRS R FE K EL PCI
MESR PSS » PCI-X 2.0 BYFEH 7P B AS S A e R o AR5
B LUK ks IR TEOR RS T ERIEEAS - iillE] PCI EfRHE—fk » PCI-X g —
A e SERER I - 05 (S0l o e i o o B T Bl g i P > LR
& R IR [R5 B REE A B B U [T (E P B H 2o 4S8 e s — ey HERY
ZUREH RIS ME VT HE DAY BRI - R RES | AT 22 A, -

RIS > B T gl e A2 R HSE e SRAIESH » Wi=skigs ik PCT P/ THERHE

HIAH TR 3 o S —FRMEVTHERRYE — PCI Express (ST LT 2E



Bus and Frequency Peak 32-Bit Peak 64-Bit

Transfer Rate Transfer Rate
33-MHz PCI 133 MB/sec 266 MB/sec
66-MHz PCI 266 MB/sec 532 MB/sec

100-MHz PCI-X Not applicable 800 MB/sec
133-MHz PCI-X Not applicable 1 GB/sec
AGP8X 2.1 GB/sec Not applicable

Z<—  PCI, PCI-X Hil AGP ZSHELLLER [12]

B =1CEEFREE : PCI Express

PCI Express ;i 24 3GIO (Third Generation I/O) £344 » /&4 ISA ~ PCI MEVRHE
FOIfLZ B2 = A r i FHME R PR it

FHESA PCIMESR PRI 20 - 258 NI TEm I ME SR Pl » PCI Express
B s I RS HL G [ 7 2c#a5 (Switch) BE¥fEL (Point-to-Point) H 1] {5
et - [B-ERUR 7B RFIHEEANE (topology) _LRYZESE - AR H AT PCI
HIRAASNE > FrARIES VO {Hifn I GEM A —{5 1 SmE AR [H /35 133MB/s
AR 2 R G P S R (i 3 FH P A P (o P REEET T U 46
(T E R BRI IR - RS (HRE IR U A4 - 45 PCT 28R [ 2
EHE AT RE(H & AF THTH -

{HAE PCI Express RS BEMEFR RO EERSRES - AR PCT LS fEm Pkl —
LA F4H PCT Express B 287 A U3 B e A it Fr (20
ANEHE S ME PR ZeRS - AMEGER T ERHE TR A HE TR H s 2 AR T
’ > FHESEE BRI 2 — e R B R R HoE R R A B T RS
WA HETT AN A 2L & ]2 538 (peer-to-peer communication) » [X[|fi] L5t PCI
Express {Si@4f#1 5 » HMERPHHTIIER L2 2 Frik i PCI MEFR P A FE

5% -

Host bridge
Host bridge
Switch
End End End End
Point Point Point Point PCI Solt

ez Shared switch and shared bus [11][13]



it PCI Express A& M5 » PCI Express #RH T3/ 2¢ > Al /\FTor - (K
Jebata R B - ERLEREE - S - s OS Jg [11] -

Config [ OS PCI PnP Model (init, enum, config)

No OS impact
S/'W PCI Software / Driver Model
Transaction Packet-based Protocal
Link Data Integrity
Future speeds & encoding
. techniques only impact
PhySICﬂl Point to point, serial, differential, hot-plug, the Physical layer

configurable width, inter-op form factors

&l /)\  PCIExpress [\ J@ =040 [11]

PCI Express {5 /& (Physical Layer);| A | 2 dE L@ FH DU IR A
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