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Required Pins Optional Pins
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& Data

54-Bit
Extansion

C/BE[2::0]#
PAR
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PARGS
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Device

YYYYYY
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[uyyy
L —




T4

3. 6%

jilll[

CLKIE=:

N PMES X BB EPCLE 2T A B & R AR AR =
TR EMESH LT RIFPCIX X IR BEMA (BRTES
RST#, INTA#, INTB#, INTC#, INTD#, PME#,CLKRUN#),

2. XASETE X, WhnZFFOMHZzZEI3MHZ3E A

RST{E&:

BE

HIPCIE{E,

EBRBIREST, E1¢1nF34:rFﬁﬁE’JPCIEE%-§ﬁ%§ x.HB

A SHLERE N8RS

CLKRUN#{E & :

tE S BRIk, ERANRBIIIRME X, EEZNT

- Lap

"‘HBeEo



AD ¢, AD[31:0]:

EHRWHRAEERZED NATF T

X%E:E /l\%‘ljo

R ELF N EEE, C/BE#[3:0]

EXX_’:%%}@EO C/BE[3::0]#

4 0000

R INA A 0001

0010

o011

0100

FEREES, PAR: o101

N 0111

== :F%lizlh jfﬁ UHJJ 1000
1001

1010

1011

1100

1101

1110

1111

FINF, s IEI/OLELE

Command Type

Interrupt Acknowledge
Special Cycle

/O Read

/O Write
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Memory Read
Memary Write
Reserved
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Memary Read Multiple
Dual Address Cycle
Memory Read Line
Memoary Write and Invalidate
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Subsystem ID I Subsystem Vendor ID

Expansion ROM Base Address

R ST
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Base Address Register 1

Semndan 'thnrdmate 'Semndan
Latency Timer Bus Number Bus Number Bus "\Tumhm

— somnsam
Vemory Lt 2

Prefetchable Memory Limit Prefetchable Memory Base 2:
2

Prefetchable Base Upper 32 Bits

Prefetchable Limit Upper 32 Bits 2
I/O Limit Upper 16 Bits I/O Base Upper 16 Bits 3

Reserved Capabilities 3
Pointer

Expansion ROM Base Address

Bridge Control Interrupt Pin Interrupt Line




5. ECIE R Z B 5 5PCHlim

ﬁi T3 /?ZT:HE ﬁl:, , C/IB E[3 O] C/BE[3::0]# Command Type

?PDE ﬂ ﬁl] )—L a X_lt % 0000 Interrupt Acknowledge
0001 Special Cydl
IR H N QIWE' HE RN B an 0010 JORead

Pi —ic 0011 1/O Writ

T, )I_\“J}—LE:ﬁEl,%ﬁc % o 0100 Heser:eed
0101 Reserved
0110 Memory Read

0111 Memory Write
1000 Reserved
1001 Reserved

onfiguration Hea
Gonfiguration Write
Memory Read Multiple
Dual Address Cycle
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Pentium 4 and Pentium and P6

Intel Xeon Processors Family Processors

FProcessor Core Processor Core

4 N AP I C Local APIC Local APIC

Interrupt Local Interrupt Local
Interrupts Messages Interrupts
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Interrupt | System Bus 3-Wire APIC Bus

Messages

APICEx - —
External

Ei g E,‘J ZEE < Interrupts
7]” )\ g % System Chip Set
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System Chip Set
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CFU CPu CPU

Local APIC Local APIC Local APIC Local ARIC

Interrupt Interrupt
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3-wire AFPIC Bus

Interrupt
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External
Interrupts E Vo APIC I

System Chip Set
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Header Latenc Cache

Base Address 0

M S I ZEE QF';HE E  Base Address 1

Base Address 2

E(] ) H OSt% :I%'- Base Address 3
a U > iy 1y BN A o Base Address 4
M S I &J? é]] —[/:I;Jj?'z Base Address 5
LO Ca-l A P I C I: CardBus CIS Poninter
;‘ﬁ ,§\ 4 Subsystem ID Sl""ms: Hn}

Expansion ROM
Base Address

Reserved Comiive
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Reserved
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B AR 31 16 15 0
 deed [ vewn

[ s || comma |
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| oot || meateone [ oene Tomr [t ine i
[ seememwen
T seamemwen
| sewmemwen
| sememwes
| sememgen
T
T cmeastae
R
| ceeeosewe
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| Rew
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1) MEMIIFEFREEL

2) BN FErEiE

3) N 4iR[E1, et Ze [a|(MEM/IO)EEHY
4) B/ IELH, KxFAAEMHIEZE[H (MEM/IO)

T

kil




Base Address

Pretetchable
Set to one. If there are no side effects on reads, the device returns all
bytes on reads regardless of the byte enables, and host bridges can
merge processor writes into this range without causing errors.
Bit must be st to zero otherwise.

Type

00 - Locate anywhere in 32-bit access space
01 - Reserved
10 - Locate anywhere in 64-bit access space

E Hh 25 77 584 5t ) poe

Memory Space Indicator

31 21 0
Base Address u

Reserved
I/O Space Indicator
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PCl| ROME #hiik #& =

Expansion ROM Enable

Bit O {3 RE 2 ] 3L

Bit[31: 1] iF:h5 2% 76 A E LL K& %))

U5 {H JmAE AL

MIX B 7725 R aEHIBTROMHBIE 15
Ee7EE, EAROMEESE 2
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ROMBIE &&=

|_Offset | Length | Value |  Description
oh |1 |55h |ROMSignaturebytet
__

Initialization Size - size of the code in units of
512 bytes

- Entry point for INIT function. POST does a

FAR CALL to this location.

[6h-17h [ 12h | xx | Reserved (application uniquedata) |
18h-19h |2 | xx [ Pointerto POl DataStructure |




ROM#LE 455 44

The PCI Data Structure must be located within the first 64 KB of the ROM 1mage and
must be DWORD aligned. The PCI Data Structure contains the following information:

Signature, the ahlng '‘PCIR"

0 |4

|4 |2 | Vendorldentificaon
6 |2 | Deviceldentificaton
8 |2  |Reserved

|G |1 |PClDataStructure Revision
D |8  |ClassCode
(10 |2 |lmagelengh
|12 |2 | Revision Levelof Code/Data
|14 |1 |CodeType
(15 [t |indicator




R

— P EXRIE

Runtime size
PCI Data structure

Initialization size Checksum byte

L
h .
] Checksum byte




PClI ROM POST#]151t il 8

The PC-compatible specific set of steps for the system POST code when handling each
expansion ROM are:

1. Map and enable the expansion ROM to an unoccupied area of the memory address
space.

Find the proper image in the ROM and copy it from ROM 1into the compatibility area
of RAM (typically 0CO000h to ODFFFFh) using the number of bytes specified by
Initialization Size.

Disable the Expansion ROM Base Address register.
Leave the RAM area writable and call the INIT function.

Use the byte at offset 02h (which may have been modified) to determine how much
memory 1s used at runtime.
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EPSN2S

s

PCl Bus O

Master
0

Target
0)

PCl to PCI

Bridge

PCl Bus 1

Master
1

Target
— 1



<

A

~

#11:PCl to PCItfEC & ZE |H]

3l

8 7 0

24 23

BIST Header Primary Cacheline
Type Latency Timer Size

Base Address Register
Base Address Register 1

Secondary Subordinate Secondary Primary
Latency Timer | pys Number Bus Number Bus Number

Secondary Status I/0 Base

Memory Limit MMemory Base

Prefetchable Memory Limit Prefetchable Memory Base

Prefetchable Base Upper 32 Bits
Prefetchable Limit Upper 32 Bits

1/O Limit Upper 16 Bits /O Base Upper 16 Bits

Reserved Capabilities
Pointer

Expansion ROM Base Address

Bridge Control Interrupt Pin Interrupt Line

PCI-to-PCI Bridge Configuration Registers




— FhPCI R & EN S




7 0

Primary Cacheline
Latency Timer i

Base Address Register 0
Base Address Register 1

Secondary Subordinate Secondary Primary
:
Prefetchable Memory Limit 2.

Prefetchable Base Upper 32 Bits

Prefetchable Limit Upper 32 Bits
I/O Limit Upper 16 Bits T'O Base Upper 16 Bits

Reserved Capabilities
Pointer
Expansion ROM Base Address
Bridge Control Interrupt Pin Interrupt Line

PCI-to-PCI Bridge Configuration Registers




(OF

< IE FNIORR il ZF 77 25

{E PO {2 4 Ot HiE B iR 452

Register Bits [3::0] /O Addressing Capability

L 16 it 1O addressing

32 bat 'O addressing




T 4 3

Wﬂmtﬂdﬁgﬂl‘lﬂﬂ Address Decode Type

MNote: IifAddME:tEm; ID“EH containg 1h,
impleme & IL) Base U 16 Bﬂﬂ- reqister
is mandatory. PP

Read-only field

Oh = 16-bit 11O address decode
1h = 32-hit 'O address decods
2h-Fh =resarved

ReadAritable field.

Specifies upper hex digit

of four digit, 16-hit I!C.l gtart address
o I'mrlh digit, [15:12], of %
32-bit VO range start address {if 320 = 1h).

10 ® T FE N

7 4 3

u igit of 1/O Ra
PFHTE“ ﬁgLrEm nge Address Decods Type

Read-only field

Oh = 16-bit VO address decoda
1h = 32-bit VO address dacode
Zh - Fh = reserved

RBEI:I.I"M‘I:HE field.

Mote: If Address Decode Type field cantains 1h,
implemeniation of the KO Limit Upper 15 Bits register
is mandatory.

tf er hexd

16-bit IO range
address or fourth digit of
eight digit, 32-bit 110 range
end address (if lower field = 1h).

10 FR# & 35




101 JEASB

BREIOREFFI/M N 20n, R HlZF a4 15z 30h,
| 75 BA2000h EI3FFFSE [l A 103 1k 3 3 K )

REWNE LS 2 LRI — 4 it 7 2000h E
3FFFhSE I NBNIOR 5, M FEIAR 5, FiFHEH A=,
SEMTE _E 2 a2 ER B — A #hiik ZE2000h &

SFFFhSE[F LIS IO 5, M G2 RREER 5,
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