]
Register Description "Ttel ®

98

This register controls the processor to PCI Express prefetchable memory access routing based on
the following formnula as described above:

extPMBASE[n] = (PMBU[q] << 32) | PMBASE[n]. PMBASE
extPMLIM[n] = (PMLU[n} << 32} , PMLIMIT[n]. PMBASE
extPMBASE[n] <= zero_extend(A[39:20]) <= extPMLIM[n]
The upper 12 hits of the register are read/write and correspond to the upper 12 address bits

A[31:20] of the 32 bit address. This register must be initialized by the configuration software. For
the purpose of address decode address bits A[19:0] are assumed to be FFFFFh.

33

154 RW Oh PMLIMIT: Prefetchable Memory Limit Address

Corresponds to A[31:20] of the memory address that comesponds to the upper
limit of the prefetchable range of memory accesses that will be passed by the
PCI Express bridge.

3:0 RO 1h PMLIMIT_GAP: Prefetchable Memory Limit Address Capability
00h: 32-hit Prefetchable Memory addressing
a1h: B4-bit Prefetchable Memory addressing

Others:  Reserved

The Prefetchable Base Upper 32 Bits is the extension to the Prefetchable Memory Base register. Tt
concatenate with the PMLIMIT address fields to build a fill address.

313

310 RW Oh PUMBASE: Prefetchable Upper 32-bit Memory Base Address

A[63:32] of the memory address that corresponds to lhe upper base of the
prefetchable range of memoary accesses that will be passed by the

PCi Express bridge. The operating system (O5) shouid program these hils

hased on the avaiiable physical limils of the system.
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Register Description I n

The INTP register identifies legacy intermupts for INTA. INTB. INTC and INTD. These featmes
are not supported by the NB.

70 RO 0Ch Interrupt Pin (INTP}
Set to 00N to indicate no interrupt pins.

This register provides exiensions to the EXP_CMD register that are specific to PCI-PCI bridges.
The BCTRL provides additional conirol for the secondary interface (i.e. PCI Express) as well as
some bits that affect the overall behavior of the “virtual” PCI-PCT bridge embedded within the NB
(e.g. VGA compatible address range mapping).

1512 RV 00h Reserved. (by PCI SIG)

" RO Oh DTSS: Discard Timer SERR Status
Not applicable to PCI Express. This bit is hardwired to Oh.

10 RC Gh DTS: Discard Timer Status
Mot applicable to PCI Express. This bit is hardwired to 0.h

g RO oh SDT: Secondary Discard Timer
Not applicable to PCI Express. This bit is hardwired to Oh.

8 RO oh PDT: Primary Discard Timer
Mot applicable to PCI Express. This bit is hardwired to Oh.

i RO 0Oh FB2BEN: Fast Back-to-Back Enable
Not applicable to PCI Express. This bit is hardwired to Oh.

6 R Oh SRESET: Secondary Bus Reset
Sefling this bit triggers a warm reset on the corresponding PCI Exprass porl
and the PC! Exprass hierarchy domain subordinate o the port.

3 RO Oh MAMODE: Master Abort Mode
Mot applicable to PCI Express. This bit is hardwired to Oh.

4 RV Oh Reserved (by PCI 5IG)
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Register Description

3 RW On VGAEN: VGA Enable
Controis the rouling of CPU initiated ransactions targeting VGA compatible
/23 and memory address ranges. This bit may only be set for ane PCl Express
porl.
2 RW Oh ISAEN: ISA Enable
Modifies the response by the NB to an O access issued by the CPU that lar-
get 15A I'D addresses. This applies anly 10 I/0 addresses that ate enabled by
lhe IDBASE and !OLIMIT registers.
Th: The NB will noi forward to PG Expiess any /0 transaciions
addressing the last 768 byles in each 1 KB block even if the
Addresses are wilhin the range defined by the IDBASE and
IOLIMIT registers. instead of going to PC1 Express these cycles
wit| be forwarded to HIO where they can be subtractively or
positively claimed by lha 1SA bndoe.
Oh: Al addresses defined by the IDBASE and IOLIMIT for CPU YO
transactons will be mapped to PCI Express.
| RwW Oh BCSERRE: SERR Enable
This bit conlrols forwarding of ERR_COR, ERR_NCONFATAL and ERR_FATAL
messages fram the PCI Express porl to the pomary side.
1 Enaples forwarding of ERR_COR, ERR_NOMNFATAL and
ERR_FATAL messages
ahr Disables forwarding of ERR_COR, ERR_MNOMFATAL and
ERR_FATAL messages
0 RW Oh PRSPEN: Parity Error Response Enable
This bit conirols the responsa to potsoned TLPS in the PCI Express port
1h Enables reporiing of powsonad TLP emors.
ahr Disabies reporiing of poisaoned TLP errors.
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Register Description I n

This 32-bit register inplements the chipset-specific operations for general control/accessibility
such as device hiding. selective configuration cycles. interrupt signaling and MSI genetation.

31-30 RY 0 Reserved

29 RwW 1] DISABLE ABP

When sei prevents bit 0 ABP: Attention Butlon Pressed in 1 4r
P SLOTSTS[F (] FC t-i.ruy from

getling set.
Suggesied value: i

28 RY 0 Reserved

27 R a DIS_TOGGLE_POP_PR!

2h R ] READ_INTERLOCK:

Cards that violate PCl ordenng ruies and have a read-to-read in-out
dependency must set this bit to avoid deadlock during locks. The dependency
i5 & card that expects the NB to provide completion for its upstream read
hefore it can process a downstream read from the NB. Such cards must not
parlicipale in peerHo-peer lransactions. Since the defauli is 4, it assumes that
cards follow PCI ordening rules fully.

2524 | RW 3h COALESCE_MODE:
Used to increase the amount of combining for completions.

X1 HCPL_ENTRIES_FREE will restrict coalescehint
1X: f set then #PF_PEND will restricl coalesce hint
a0 Least restrictive

Suggested value: 00h

23 R 0 TIMEQUT_ENABLE_CFG:

1: Config transactions can time out

{: Config fransactions cannot time out

Suggested value: Oh

22 W 1h TIMEOUT_ENABLE:
1. Non config transactions can time out

0:  Non config ransactions cannoi me out.
Suggested value: 1h

21 Rw¥ 1h MALTLP_EN:

1: Check for cerain malformed TLP types
{: Do not check for certain malformed TLP types

20 RwW Oh DZLCW: Drop zero length config writes
Suggesied value: Oh
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Register Description

I

19 Rw Oh DZLIW: Drop zero length /O writes
Suggested value: Oh

18 RW Oh DZLMW: Drop zero length memory writes
Suggested value: Oh

17 R Oh DZLCR: Drop zero length config reads
Suggested value: Oh

16 RW Oh DZLIR: Drop zero length VO reads
Suggested value: Oh

15 RW Oh DZLMR: Drop zero length memory reads
Suggested value: Oh

14 RW 1h STREAM_INTERLEAVE_CHECK_EN:
b Mot suppored
0: 0o not check for stream interigaving
5Suggested value Oh

13 RW 1h INFERLEAVE_EN:
i Interleaved
0: Not interleaved
Suggested value: 1h

12 RW th 256B_EN:
1: Increases hkelhood of 2568 retum when

COALESCE_EN=1
0: Decreases likelhood of 2568 retum when
COALESCE_EN=1

Suggested value Ih

11 R 0h CF: Force coalescing of accesses
When 1, forces the NB to wait for all coalescable dala before sending the
fransaction as oppased to forwarding as much as possible.
Suggested value Oh

10 RW 1h COALESCE_EN: When 1, enables read return of >64B
1 Retums of ~654B enabled. See 256B_EN
0: Retums are 64B or less
Suggested value: 1h
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Register Description I n

=i

De

g RwW h MSIPMEN: MSI PME Enable

1: Enables M3l messages to be sent to the CPU for PME events.

0: Disables sending of MS1 messages to he CPU for PME avenis

Note (hat for MSi PME messages to be sent, both MSIPMEN and at teast one
of MSICTRL[?: 1] MSIEN bils have fo be set.

8 RwW Oh MSIHPEN: MSI Hot-Plug Enable

1 Enables M1 messages to be sent 1o the CPU for Hot-plug evenls
and enables signaling hot plug events an the EXP_HPINT pin.

0 Disables sending of M5! messagas for Hot-plug events to the CPU
Mote that for MS) Hot-plug messages o be sent, both MSIHPEN and at least
one of MSICTRL7 1] MSIEN bits defined in Section 4 11.34 have to be set.

T RW(O Oh DMS_INB_CFG: Dizable Inbound Configurations

This bit is used for controtling configuration accesses to the chipset registers
through the PCI| EXpress device.

1. tnbound accesses 1o the NB or XME registers will be master
aboried

0. Allows access to lhe NB or XMB registers. {typically for internal
debug, fest, efc.

This register bit is of type “wite once” and is controfled by BIOS/special
initialization firmware.

63 RwW 00h VPP: Virtual Pin Port
[6.4] = SMBus Address, [3] =10 Port

defines the 8-bit 1O port that is used for routing power, attention, Hot-Plug,
presence, MRL and olher evenis defined in Table 6-34,

2 RW Oh EN_VPP: Enable VPP

The NB will use this bit to decide whether VFP is enabled or disabled for the
given PCI Express porl as set by configuretion software. For example, to
distinguish Hot-Plug evenis for a legacy card or PC| Express module, this bit
can be used.

1: VPP is enabled for this PCI Express porl
0 VPP is disabled for Lhis PC! Express port

1 RwW th DiS_APIC_EOI: Disable AFIC ECI

The NB will use this bit io decide wheiher end of interrupts (EOQI) need to be
sent to an APCI controlleribridoe {e.q. PXH} through this PC1 Express device

1 No EDIs are sent (disabled). Should be set by BIOS if link never
came up.

0 EQls are dispatched 1o the APIC Controlier

Suggested Value: 1 Uniess on {niel device is attached.

3 RY Oh Rescrved
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I n % Register Description
I RY 00h Reserved
a Rw 0 NO_COMPLIANCE:
Set by software to enable link operation in the presence of single wire faitures
on the link_ If clear, then specified link behavior in the presence of a wire {ailure
will be Polling.
Suggested value: 1h

The PM Capabilities Regmster defines the capability ID. next poinier and other power management
related support. The following PM registers /capabilities are added for software compliance.

327 | RO 11001k PMES: PME Support

ldentifies power states which asserls PME_OUT. Bits 31, 30 and 27 must be
set to "1 for PCI-PCIH bridge structures representing ports on root complexes.
The definilion of Lhese bits is taken from the PC| Bus Power Management
Interface Specification Revision 1.1

X | x| x| x 1 | PME_QUT can be asserted from D0

X| X X 1 X | PME_DUT can be asserted from D
{Not supported by the NB})

X | X i X | X | PME_OUT can be asserted from D2
{Not supported by the NB)

X 1 X | X | X | PME_OUT can be asserled from D3 hot
{Not supported by lhae NE)

1 X | X | X | X | PME_OUT can be asserted from D3 cold
(Mot supporied by the NB)

26 RO Ch D25: D2 Support
The NB does not supporl power management state D2,

25 RO Uh D15: D1 Support
The NB does not supporl power management state D1.

2422 RO Oh AUXCUR: AUX Current
21 RO Oh DSI: Device Specific Initialization
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Register Description I n o
De
[ 200 | Rv 0h Reserved
19 RO Oh PMECLK: PME Clock
This field is hardwired to Oh as it does not apply to PCIl Express.
1818 RO 010b VER: Version
This field i5 set to '010b" a5 varsion number from the PCT Exprass 1.0
speaiication.
158 RO 5Bh NXTCAPPTR: Next Capability Pointer
This field is set to offset 580 for (he next capability structure {MSI) in the PCI
2.3 compat ble space.
70 RO 01h CAPID: Capability ID
Provides the PM capability ID assigned by PCI-S1G.

This repister provides status and controi information for PM events in the PCT Express posts of the NB.

Di
3124 RO Uh Data: Data
Dala read oul based on data select (DSEL).
23 RG Oh BPCCEN: Bus PoweriClock Control Enable
This field is hardwired to Bh as it does noi apply to PCI Express.
22 RO Uh B2B35: B2/B3 Support
This field is hardwired to Bh as it does not apply to PCI Express.
2118 RV Gh Reserved

15 RWCST an PMESTS: PME Status

This PME Status is a slicky bit. ¥When set, the PCI Express port generates a
PME internally independent of the PMEEN bit defined below. Software clears
this bit by writinga "1".

As a root porl, the NB will never set this bit, because #t never generaies a
PME Internatly independent of the PMEEN bit.

14:13 RG ah DSCL: Data Scaile
129 Ry ah DSEL: Data Select
(S RWST Oh PMEEN: PME Enable

This field, when set enabies forwarding of PME messages received at the
PCI Express porl to the KB core.

T2 RY 0Oh Reserved
10 RwW {h PS: Power State
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Register Description I n

108

De

7 RO th ADBACAP: 64-bit Address Capable
This field is hardwired to Oh since the message writes addresses are only
32-bit addresses (2.0. FEEx xooh).

64 Rw Oh MMEN: Multiple Message Enable

Software wies to this field to indicate the number of allocated messages
which is aligned to a power of two. When MSI is enabled, the software will
allocate at least one message to the device. If two MS! messages are enabled,
“message 0" is usad for normal intermupts and "message 1" is used for
abortferror intermupts. If only one M5i message is enabled, "message 0" is
used far bolh normal and emor imemupls.

an RO o1 MMCAP: Multipte Message Capable
Software reads this field to determnine the number of requested messages that
are aligned to a power of two_ 1t is set to 2 messages {(encoding of 001).

0 R Oh MSIEN: M5l Enable
The software sets Lhis bit to select legacy intemupts of transmit MSI messages:

0  The NB wil not use MSI ko communicate an event o the processor.

i Enables the NB to use MSI messages tn ransinct rontevt angrific sgryice
throuah regisier bits defined in the = | C P ]
PCIE 5 Cm B 17 rup or

The MSI Address Register (MSIAR) contains the system specific address information to route MSI
interrupts and is broken into its constituent fields.

ih

3120 | RW FEEh AMSB: Address MSB
This field specifies the 12 most signficant bils of the 32-bit MSI address.

19:12 RW h ADSTID: Address Destination 1D

This field is initialized by soflware for routing the interrupts to the appropriale
destination.
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Register Description

C
114 RwW 0Gh AEXDSTID: Address Extended Destination ID
This field is not used by IA-32 processor.
3 RwW fih ARDHINT: Address Redirection Hint
0: Direcled
1. Redireclable
2 Rw Oh ADM: Address Destination Mode
0 Physical
1. Loogical
iD RY th Reserved

The MSI Data Register (MSIDR) contains all the data-related infonmation to route MSI interrupts,

3116

RY

(o

Reserved

15

RW

Ch

TM: Trigger Mode
0: Edge

1: Level

This field Specifies the type of rigoer operation

14

Rw

Oh

LVL: Level
if TM s Oh, then his field is a don't care.
Edge tnggered messages are always reated as asserl messages.

For level tnggered interrupls, Lhis bit reflecls the state of the interrupt input
if TMis 1h, then

[0 Deassert Messenes

i: Asserl Messages

1311

Rw

th

These bits are don't care in I0xAPIC interrupt message daia field
spacification.
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Register Description I n o
De
108 R h DM: Delivery Mode
000: Fixed
001: Lowest Prionty
010: SMIPMI
011: Reserved
100: HWMI
1a1: INIT
10: Resened
111 ExtINT
70 RW h IV: Interrupt Vector

110

The PCI Express capability structure desernibes PCI Express related fimetionality, identification and
other information such as confrol/status associated with the ports. It is located in the PCI 2.3-
Compatible space and supports legacy operating system by enabling PCT software transparent

features.

The PCI Express Capability List register enumerates the PCI Fxpress Capability structure in the

PCI 2.3 configuration space.

D¢
158 RO 00h NXTCAPPTR: Next Capability Pointer
This field 15 set to NULL {00h) as there is no new struciure defined from lhe
current PC! Express capahility list (i e fast in the link list of PCI 2.3 compatible
space).
7.0 RO ‘10h CAPID: Capability 1D

Provides the PCI Express capabilily ID assigned by PCL-SIG.
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Register Description

The PCI Express Capabilities register identifies the PCI Express device type and associated

capabilities.
1514 Ry Oh Reserved
139 RO 00h IMN: interrupt Message Number
This field indicates the interrupt message number that is generated from the
PC] Express porl. When there are mone than one MS! interrupt Number, this
register field |s required to conlain the offset belween the base Message Dala
and the MS| Message Lhat is generated when the status bits in the slot siatus
regisier of root porl status regisiers are sefi.
8 RWO ah SLOT: Siot implemented
0:  Indicaies that lhe PCI Express link associated with the porl 1s
cohnected to a non-removable dewvice or is disabled.
1:  Indicates that the PCI Express link associated with the porl is
connected to a slot.
This register bif is of type “wrle once” and is controlled by BIOS spacial
instialization fimuware.
74 RO 0igoh DPT: Device/Port Type
This field identifies the type of device. It is set to 0:100b as defined in lhe spec
since the PCI Express portis a “root port” in the NB.
30 RO 0001b VERS: Capability Version
This field identifies the version of the PC| Express capability struciure. Set to
{001 by PCI SiG

The PCI Express Device Capabilities register tdentifies PCI Express specific capabilities with this

po1t.
31:28 Rv Oh Reserved
2726 RO Ch CSBPLS: Captured Slot Power Limit Scale
Specifies the scale used for the Siot Power Limit Value . 1t does not appty to the
NB as it is & Root complex.
Hardwired to Oh.
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Register Description I n

De

_25'.1 8 RO Qoh CSPLV: Captured Slot Power Limit Value

This fizld spectfies upper limit on power supplied by a slot in an upstream port.
It does not apply to the NB as it is a Root complex.

Hardwired to 00h.
if15 Rv Oh Reserved
14 RO Oh PIPD: Power Indicator Present on Device

When set, this bit indicates that a Power indicator is implemented.
i) PIPD is disabled in the NE

i Reserved

13 RO Oh AIPD: Attention Indicator Present
When sei, this bit indicates that an Attention Indicator is implemented.

a: AIPD is disabled in lhe NB
1: Reserved

12 RO Oh ABPD: Attention Button Present
This bit when set indicates that an Attention Butlan s implemented.

0. ABPD is disabled in lhe NB
1: Reserved

G RO M EPL1AL: Endpoints L1 Acceptabie Latency

This Beld indicaies the acceplabte latency that an Endpoint can withstand due
fa the transition fram L1 staie to the LO state.

000: Less than 1ps

001: 1 ps ta less than 2 us
01 2 ys tafess than 4 us
011 4 s ta less than § us
108 8 ps toless than (6 s
101 16 ys to less than 32 us
1M 32 ysto 64 s

111 More than 64 ps
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I n Register Description

8.6 RO 111h EPLCAL: Endpoints LOs Acceptable Latency

This fieid indicates the ecceptable latency thai en Endpoint can withstand due
to the transition from L0s slate o the L0 slate.

000 Less than 64 ns

001 64 ns fo less than 128 ns
010: 128 ns o less than 296 ns
0114: 256 ns 1o less than 512 ns
100: 912 nsto less than 1 us

101: | ps o less than 2 us

10: 2pustod ps

1114 Mnre than A s

5 RO i} ETFS: Extended Tag Field Supported

This feld indicates the maximum supported size af the Tag field.

0: Far root porls such as the NB, oniy 5-bit Tag field is supporied
1: Heserved

43 RG {an PF35: Phantom Functions Supported

This field indicates the number of most significant bits of the function number
portion of Requester ID in a TLP thai are logically combined wiih the Tag
identifier.

[0} Far root ports, na function number bits for phantom functions are
supported

1 Heserved

20 RO 001b MPLSS: Max Payload Size Supported

This field indicstes the maximum payload stze that he PCI Express® port can
support for TLPs.

Defined encodings are:
0a0: 1288 max payload sze
0ai: 2568 max payload size

Olhers: Reserved
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Register Description I n

The PCI Express Device Coutrol register controls PCT Express specific capabilities parameters
associated with this port.

1-7
n
Be
15 RY Oh Reserved
i4:12 RW 101b MRRS: Max_Read Request Size
This field seis maxsmum Read Request size generated by lhe NB_ The
PCI Express porl must not generate read requests wilh size exceeding the set
value.
000: 128B max read request size
001: 2568 max read request size
010 512B max read request size
011 1024B max read request size
00 204 8B max read request size
101: 4096B max read reguest size
10: Reserved
111: Reserved
11 RwW 1h ENMNOSNFP: Enable N0 Snoop

When set, the PC| Express portis permitied io set the “No Snoop bit” in the
Requesler Atir bules of fransactions it iniiates that de not require hardware

enforced cache coherency. Typically the *No Snoap bit” is set by an oniginating
PCI Express device down in the hierarchy.

The NB never sets or modifies the “No snoop bil” in the received TLP even if
ENNOSNP is enabled. For outbound traffic, the NBE does not need o snoop.

10 RWST oh APPME: Auxiliary Power Management Enable

(0. Disables the PCI Express porl to draw AUX power independert of
PME AUX power.

T Enables the PCI Express port to draw AUX power independent of
PME AUX power.

Devices that require AUX power on legacy operating systems should continue
to indicate PME AUX power requirements. ALX power is allocated as
requested in the AUX_Current field on the Power Management Capabiliies
Register {FMC), independent of the PMEEN bit in the Power Management

Control/Status Register (PMSCR} defined in S FIlal.

G RO an PFE: Fhantom Functions Enable

This bii enables the PCI Express port to use unclaimed funclions as Phanlom
Functons for exiending the number of outstanding transaction identifiers. The
NB does not implement this bit {Root complex) and is hardwired fo 0"
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Register Description

|
a8 RO th ETFE: BExtended Tag Field Enable
This bit enables the PCI Express porl to use an 8-bit Tag field as a requesier.
The NB does not use this field (Root complex} and is hardwiced io 0"
75 RW 01h MPS: Max Payload Size

This field is set by configuration soflware for the maximum TLP payload size
for the PCI Express port. As a receiver, the NB must handle TLFs as large as
the set value. As a lransmubler, it must not generate TLPs exceeding the set
value. Permissible velues thet can be programmed are indicated by the
Max_Payload_Size_Supported in lhe Device Capabilifies register:

0a0: 128B max payload size

00 256B max payload size

010 Reserved

011 Reserved

100: Reserved

101 Reserved

110: Reserved

11 Reserved

4 RW Oh ENRUORD Enable Refaxed Crdenng

If this bit is s&t, the device is permitled to set the Retaxed Grdenng bitin the
Allr butes field of transactions it initiates that do not require strong write
ordering.

The NB enforces sirict ordering only and hence it is initiglized 0 '0°.
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Register Description I n

£

De

3 Rw Oh URREN: Unsupported Request Reporting Enable

This bit controfs the reparting of unsuppored requests to the NB in Lhe
PCI Express port.

0 Fatal ermor reponing is disabited.
|- Fatal ermor repoding is enabied.

Note that the reporting of eftor messages (such as ERR_CORR,
ERR_NONFATAL, ERR_FATAL) received by PCI Express porl is canirolled
exclusively by lhe PC! Express Root Control reqgister (EXP_RTCTRL}
descrbed in Sadtion 4 11 28,

Suggested value: ih

Z RW Oh FERE: Fatal Error Reporting Enable

This bit controls the reparling of fatal errors internal Lo the NB in the
PCI Express port.

- Fatal error reponting is disabled.

1-  Fatal ermor reporing is enabied.

Suggested value 1h

1 RwW Oh NFERE: Non Fatal Error Reporting Enable

This bit cantrols the reparting of non fatal ermrs internal to the NB in the
PCl Express porl.

0. MNon Fatal error reporling is disabled.

|- Non Falal error reporting is enabled.

Suggested value: 1h

0 RW Oh CERE: Comrectable Error Reporting Enakle
This bit controis the reparling of comectable arrors intemat b the NB In Lhe
PCl Express post.

0. Correctable error reporiing is disabled.

1:  Correctable Fatal emor reporling is enabled

Suggested vatue: 1h
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I n Register Description

The PCI Express Device Status register provides infonnation about PCI Express device-specific
parameters assaciated with this pott.

77h
156 RY 00ech Reserved
5 RO Gh TP: Transactions Pending
0: A device reports Lhis bit cleared only when all Comptetions far any
oulsianding Mon-Posied Requests have bean received.
1. Indicates that the PCI Express parl has issued Non-Posled Requests
which have not been completed.
4 RO D APD: AUX Power Detected
{0 No AUX power is detected.
1: AUX power is detecied by the PCI Express porl.
3 RW(C 0 URD: Unsuppoarted Request Detected
This bit indicates that the device received an Unsupporied Request in the PCi
Express port. Emors are lagged in this register regardless of whether error
reporting is enabled or not in the Device Control Regisier.
1. Denotas Unsupporled Request detacted
O Reserved
This records the detection of receiving an unsupported request, error 1012
{Refer to Table G-3% 'Errors Dietected by the NB" ¢ 2 328).
2 RWC D FED: Fatal Error Detected
This bit indicates status of fatal errors detected in (he PCI Express porl. Errors
are logged in Lhis register regardless of whether error reporling is enabled or
not in the Device Conlrol register.
1. Denotes Non Fatal errors deteclad
0 Reserved
1 RWC 0 NFED: Non Fatal Error Detected
This bit indicates lhe slatus of non-fatal errars detected. Ermrors are loggedin
lhis register regandless of whether error reporting is enabled or not in the
Device Control register.
1. Denotes Non Falal errors detected
0 RWC 0 CED: Correctable Error Detected
This bit indicates the status of correctable errars which are detected in the PCI
Express port. Emors are logged in Lhis register regardiess of whether error
reporting is enabled or not in the PCI Express Device Control register.
1 Denotes comectable errors detecled
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Register Description I n

The Link Capabilities register identifies the PCI Express specific link capabilities.

De

3124 |RWO 00n PN: Port Number
This field indicaies the PCI Express port number for the link and is initialized

by soflware/BIOS.
23:18 RY OCh Reserved
17115 | RO T11b L1EL: L1 Exit Latency

This field indicates the L1 exit latency for lhe given PCI Express porl. It indi-
vates the length of bme this porl requires to complete transition from LT ta L0,

000: <1us
oil- 1 ysto less than 2 ps
010: 2 psto less than 4 s
O 4 ps to less than B Js
100: 8 s to less than 16 ps
101- 16 ps to less than 32 ps
110: 32 pusto B84 us
111: »> 64 ps

412 [ RO mh LOsEL: Los Exit Latency

This field indicates he L0s exit latency (i.e LOs to LO) for the PCI Express port.

000: =B84 ns

0o1: 64 ns to less than 128 ns
010: 128 ns to less than 256 ns
011: 256 ns to less than 512 ns
100: 512 nstoless than 1 ps
101: 1 us ta less han 2 ps

Mo 2ustod ps

111 > 4ns

NOTE: HNote that MG does not support LO Exit Latency implemeniation and for
safety, (his field is set to (he maximum value.
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I n ® Register Description

1110 RO Oh ACTPMS: Active State Link PM Support

This field indicates the level of active sitale power managemeni supported on
the given PCI Express parl.

00: Reserved {Disabled)
01 L= Entry (Supporied)
10 Reserved

i1 LOs and L1 {(Supporied}

The NB responds to link inttiated power management requests, but does not
initiate any power management requests en its own even if software atiempts
to tell the NB to da 50

g4 RO See ] MUW: Maximum Link Width
Table 4-2'1 | This field indicates the maximum width of the given PC| Express Link attached
to the porl.
ooo100: x4
ac1000: x8
Others: Reserved

Raferto Tahle 4-21 for the allowed porl configurations and maximum link
width

30 RO 1h MLS: Maximum Link Speed
Tris field indicates the maximum Link speeo of the given PC| Exprass pott.

0oo1: 25Ghis
Others:  Reserved
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Register Description I n

The PCI Express Link Conlrol register controls the PCI Express Link specific paraneters.

De

[ 158 | RV 000h | Reserved

7 R Oh EXTENDED_SYNCH:

This bit when set forces exiended transmission of FTS ordered sets in FTS
and extra TS2 at exit from L1 pnor to entering LG This mode provides exiemnal
devices monitoring the link time to achieve bit and symbol lock before he link
entars LO state and resumes communication .

6 R Gh CCCON: Common Clock Configuration

0: Indicates that this PCI Express porl and ils counterparl at the
opposite end of the Link are operating with an gsypchronoys.
raference ciock.

1 Indicates that this PCl Express porl &na its counterparl at the
opposite end of the Link are operating with a dislribiled common

Leference clock

Components utilize this common clock configuration information to report the
correct LOs and L1 £xit Latencies.

S wo on RLNMK: Retrain Link

This bit, when set by software, initiates link retraintng in the given PCI Express
porl. it always returns 07 when read.

4 RW th LNKDIS: Link Disable

This field indicates whelher the link associated with the PC| Express porl is
enabled or disabled.

0: Enables the link associated with lhe PCI Express porl

1: Disables the link associated with the PCI Express porl
3 RO Oh RCB. Read Compietion Boundary
The NB supporis only 648 read comptetion boundary and this bit is hardwired
io Oh.
2 RV Oh Reserved
1.0 Rw/ Ch ACTPMCTRL: Active State Link PM Caontrol

This field contrels the level of active staie power management supported on
the given PCI Express port.

0 Disabled

01: LOs Entry Supporied
14: Resened
1 LOs and Lt Supported

The NE responds to link initiated power menagement tequesls, but does not
Initiate any power management requests on ils own even if sofftware attempts

to tell the NB 1o do so.
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I n ® Register Description

The PCI Express Link Status register provides infonmnation on the status of the PCT Express Link
such as negoliated width, training. etc.

1513 RY 00h Reserved

12 RO Oh SCCON: Slat Clock Configuration

This bit indicates that the component uses the same physical reference dock
that the plakiarm provides on the connector. if the device uses an independent
clock irrespeclive af the presence of a reference on the conneclor, this bit must
be clear.

0: Indicates independent clock on Lhe PCI Express conneclor from that
of the platiorm.

1. Indicates same physical clock inthe PCi Express conneclor as in the
platform.

11 RO on LNKTRG: Link Training

This field indicates the status of an ongoing link raining session in the cument
PCI Express porl

0: Indicaies Link raming not in pragress - either it has completed or i
has not begun.

1: Indicaies Link raining is in progress.

This read-only bit indicales that Link raining is in pragress; hardware clegrs
lhis bit once Link training is complete.

10 RV Oh Reserved
9:4 RO See | NLNKWD: Negotiated Link Width
Description This field indicates the negotiated width of (he given PCI Express link.
000001: %1
000010 %2
000100 xd
001000 %
Others Resensed

For the port and link assignmeni refer to Table 4-21.

30 RG th LNKSPD: Link Speed
This fiedd indicates lhe negotiated Link speed of the given PCI Express Link:
0001: 2.5 Ghb/s PCI Express link
Others Reserved
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Register Description I n o
1234587 D, CD, C1. B0, B1, AD, A1 x 000001
12345R7 D, CO, C1, B0, B1, AD, Al X2 000010
1234567 D, CO, C1, B0, B1, AD, A X4 000100
248 €0, BO, AD X8 6010002
NOTES:

a. Forls 3,5 and 7 reporl an undefined value

The Slot Capabilities register identifies the PCI Express specific slot capabilities When this repister
1s written, the NB sends lhe Slot Power Limit Value and Slot Power Limit Scale in a Slot Power
Limit Message outbound.

314 | Rwo uuun PSN: Physical Slot Number

This field indicates the physical slot number connecled to Lhe PCI Express®
port. I should be inttialized to Q for porls connected to devices that are eilher
integrated on the system board or integrated within the same silicon as Llhe
Root port (NB).

1817 RY Oh Reserved

16115 | RWO Oh SPLS: Slot Power Limit Scale
This field specifies the scale used for the Slot Power Limit Value.
Range of Values:

00 1.0x
01 0x
10 D01
11 0.001x
147 RWO 00h SPLY: Slot Power Limit Value

This field specifies the upper fimit on power supplied by the slot in
conjunction with the Slot Power Limit Scale value defined previousty

Power fimit {in Walls} = SPLS x SPLY

6 RWO Ch HPC: Hot-plug Capable
This field defines hot-plug supporl capabilities far the PCI Express porl.

1k Indicates that this slot is not capable of supperting Hot-plug
operations.

i Indicates that this slot is capable of supporling Hot-plug operations.
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Register Description

5 RWO

h

HPS: Hot-plug Surprise
This field indicates that a device in this slot may be removed from the system
without prior notification

0 Indicates (hat surprise hot-piug is not supponed.
I: Indicates that surpnse hot-plug is supporied.

4 RWO

fih

PIP: Pawer Indicator Present

This bit mdicates that a Power Indicator 1s impiemented on the cnassis for
this slof.

0. indicales that Power |ndicator is not present.

1:  Indicates that Power Indicator is present.

3 RWO

ah

AlP: Attentian Indicator Present

This bit indicates that an Attention indicator is implemented on the chassis
for this stot.

{0: Indicates that &an Aflentton Indicafor is not present.

1. indicates that an Aftentron Indicator is present.

2 RWO

Oh

MRLSP: MRL Sensor Present

This bit indicates (hat an MEL Sensor is implemented on the chassis for this
slat.

0 indicates thai an MRL Sensor is not present.

1. Indicates that an MRL Sensor is present.

1 RWO

ih

PCF: Power Controller Present

This bit indicates that a Power Contraller is imptemented on the chassis for
this shot.

(0. indicates that a Power Controller is not present.

1.  Indicates that a Power Conlroller is present.

0 RWO

th

ABP: Attention Button Present

This hit indicates that an Attention Button is implemented on the chassis for
this slol.

O tndicates that an Atlention Bution is not present.

1 indicates that an Aflention Bution is present.
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Register Description I n o
The Slot Control register identifies the PCI Express specific slot control specific parameters for
operations such as Hot-plug and Power Management.

Di
15 RY Oh Reserved
1d RW 0h PWRCTRL: Power Control
This bit indicates the current state of the Power applied to the slot of lhe
PCI Express port”
0 Power On
1 Power Of
98 RW 0h PWRLED: Power Indicator Control
This bit indicates the cument state of the Power Indicator of the PCI Express

port:

00.  Reserved. The NA drives the L Ef} into BLINK state.
01 On

10:  Blink {The NB drives 1.5 Hz square wave for Chassis mounted LEDs
in the case of legacy card formm factor for PCI Express devices)

1. OF

When this field is written, the NB sends appropriate POWER_INDICATOR

messages Lhrough the PCI Express port. For legacy-card-based

P71 Fxoress devices, the pvent is signaled via the virtue! pins (Refer to
G.6 "RAS  an 0} of lhe NB. For PCI Express modules wilh

aavanced form factor tnat incorporate LEDs and on-board decoding logic,

the PCI Express messages are interpreted direclly (Mo viflual pins).

T RW 0Oh ATNLED: Attention Indicator Confrol

This bit indicates the cument state of lhe Atlention Indicator of the
PCI Express porl:

00:  Reserved The NB drives the LED into BILINK stafe.
01, On

10:  Blink {The NB drives |.5 Hz square wave for Chassis mounied LEDS
in lhe case of legacy card formm facior for PCl Express devices).

1. Off
When this field is written, the NB sends appropriate
ATTENTION_INDICATOR messages through the PCI Express port. For
legacy card based PCI Express devices, the event is signalad via the virtual
pins of the NB. For PCI Express madules with advanced famn faclor that
incorporate LEDs and on-board decoding legic, the PCI Express messages
are interpretod directty (Mo virtual pins).

124 intel® EB501 Chipset North Bridge (NB) Detashest

Petitioner Samsung Ex-1025, 0124



Register Description

Oh

HPINTEN: Hot-plug Interrupt Enable
This Reld enabies the generation of Hot-plug inferrupts and evenls in the
PCI Express port.

0 Disables Haot-plug evenis and iniemupls.

1 Enables Hot-plug events and intemupts.

ah

CCIEN: Command Completed interrupt Enabte

This field enables the generation of Hot-plug interrupts when a command s
compieted by the Hot-plug controller connected to the PCY Express port:

0 Disables hot-plug intermupts on a command completion by & hot-plug
Comtraller.

I Enables hot-plug intermupls on a command compleiion by a hot-plug
Contralter.

Suggested Value: 0.

ah

PRSINTEN: Presence Detect Changed Enable
This bit enables the generation of hat-plug intermupts or wake miessages via a
presence defect changed event.

1} Disables generation of hot-plug inftermupts or wake messages when a
presence detect changed event happens

' Enablzs generation of hot-plug interrupts or wake messages when a
presence detect changed event happens

0h

MRLINTEN: MRL Sensor Changed Enable

This bit enables the generation of hal-piug intermupts or wake miessages via a
MRL Sensor changed event.

0: Disablas generation of hat-plug infermupls or wake messages when
an MRL Sensor changed event happens.

} Enables generation of hot-piug interfupts or wake messaqges when an
MRL Sensor changed event happens.

Oh

PWRINTEN: Power Fauilt Detected Enable

This bit enables the generation of hot-plug INterrupts or wake messages viaa
power fault event.

1} Disabies generation of hot-phug interrupts or wake messages when a
power fault event happens.

! Enables generation of hot-plug interrupis or wake messages when a
power fault event happens.
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Register Description I n

D

0 Rw ah ATNINTEN: Attention Button Pressed Enable

This bit enables the generation of hoi-plug interrupls or wake messages via
an atiention button pressed event.

0: Disables generation of hot-plug intermupts or wake messages when
the atlention bution is pressed.

1 Enables generation of hot-plug infermupls or wake messages when
the atlention button is pressed.

The PCI Express Slot Status register defines unportant status information for eperations such as
Hot-plug and Power Manapeinent.

157 Ry ah Reserved

4 RO Ch PD&: Presence Detect State

This field conveys the Presence Detect slatus detefruined via an in-band
mechanism or through the Present Deiect pins and shows the presence of a
card in the slot.

0: Siot Empty

1: Card Present in slot

b RO Ok MRLSS: MRL Sensor State
This bit reports the stalus of an MRL sensor if it iIs implemented.

0. MRL Closed
1: MRL Open

4 RWC 2k | cMDCOMP: Command Completed

This bit is set by lhe NG when the hot-plug coniroller completes an issued
command. It is subsequently cleared by software after the field has been
reed and processed.
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I n ® Register Description

3 RW( ah PRSEINT: Presence Detect Changed

This bitis set by the NB when a Presence Deted Changed event is detected.
It is subsequently cleared by software after the field has been read and
processed.

2 RWC ah MRLSC: MRL Sensor Changed

This bit 15 set by the NB when an MRL Sensor Changed eveni is detected. It
1s subsequently cleared by software afler the field has been read and
processed.

i RWC {Oh PWRINT: Power Fault Detected

This bit is set by lhe NB when a power fault event is detecied by the power
controller. it is subsequenily deared by software after the field has been reed
and processed.

U] RWW(C ah ABP: Attention Button Pressed

This bit is set by the NB when the atlention buiton is pressed. ltis
subsequently cleared by software afler lhe field has been sead apd

processed.
Nate: This bit will not be setif it 291in "EXP_CTRL]7 1] PClExpress Control
R (DE-7, FGY is set.

Note:  Note that the EXP HPINT pin ( i-11 1) 1s held asserted as long as any of the

events defined in tﬁls[zi:{]] {CMDCOMPPRSIN. MRISC, PWRINT, ABP) of the
EXP SLOTSTS repister are set provided the corresponding events in bits [4:0] of the
EXP SLOTCTRL are enabled.
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Register Description I n o
The PCT Express Root Control register specifies parameters specific to the root complex port.
De
154 RV Oh Reserved
3 Rw Gh PMEINTEN: PME Interrupt Enable
This field contreis the generation of interrupts for PME messages.

[V Disables intermipt generation for PME messages.

1: Enables interrupt generation upon receipt of a PME message as
reflacied in the PME Status bii defined in the PCI Express RTSTS
reqgister. A PME interrupt is also genemted if the PME Status
register bit is set when this it is set from a cleared stale RW.

2 RW 0Oh SEFEEN: System Error on Fatal Error Enable
This field controis generation of syslem errors in the PCI Express porl
hierarchy for fatal ermrs:

0. No Systemn Error should be generated on a fatal error {(ERR_FATAL )
reparted by any of the devices in the hierarchy.

1 Indicates that a System Ermror should be gererated 1f a fatal ermor
{ERR_FATAL} is reported by any of the devices in the hierarchy
associated with and including this PCI Express porl.

1 RW 0h SEMNFEEN: System Error on Non-Fatel Error Enable
This field controls generation of systern errors in the PCI Express porl
hierarchy for non-fatal ermors:

0 No Systemn Error should be generated on a non-fatal ermor
{ERR_NONFATAL) reporled by any of the devices in the hierarchy.

1 indicates that a System Error shoutd be generated if a non-fata!
emor (ERR_NONMFATAL) is reported by any of the devices in the
hierarchy associated with and including this PCI Express porl.

0 RW Oh SECEEN: System Error on Correctable Error Enable
This field contrels generation of systern errors in the PCI Express pord
hierarchy for comectable ermors:

[V MNo System Error should be generated on a comectable ermor
{ERR_COR]) reported by any of the devices in the hierarchy
associated with and including this PCI Express porl.

1: Indicates that a System Error should be generated T a corredlable
error {ERR_COR} is reporied by any of the devices in the hierarchy
assoclated with and including this PC! Express port

128 intel® EB501 Chipset North Bridge (NB) Detasheet

Petitioner Samsung Ex-1025, 0128



I n Register Description

The PCI Express Root Status register specifies parameters specific to the root complex port.

31:18 RY Oh Reserved

17 RO Gh PMEPEND: PME Pending

This field indicates that ancther PME is pending when the PME Status bit is
set. When the PME Status bit is cleared by software, the pending PME is
delivered by hardware by selting the PME Status bit again and updating the
Requestor 1D appropriately. The PME pending bit is cleared by hardware if no
more PMEs are pending.

16 RWC Oh PMESTS: PME Statusa
This fieid indicates slatus of a PME that is underway in the PCI Express poil:

1: PME was asserted by a requester as indicated by the PMEREQID field.

This bit is cleared by software by wriling a "1". Subsequent PMES are kept
pending until the PME Slatus is cleared.

1540 RO Gh PMEREQGID: PME Requester ID
This field indicates the PCI requester ID} of the fast PME requestor.

NOTES:

a. The PME STATUS bit in each of the EXP_RTSTS[ 1] registers are ORed together and the NB will asserl the PME_OUT
pin to iICHS for power management. When alt the bite are ciear, it will deasserl PME_OUT.

The PCT Express Extended Registers are i Devices 1 -7 (D1-7}, function 0 (F0). For the register
address map, please referte Ti  4-12.

Warning: Address locations Lhat are not listed are considered reserved locations. Writes to “Reserved”
repisters may cause unpredictable behavior. Reads to “Reserved” repisters may return a non-zero
value.
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Register Description I n

Tlus register identifies the capability structure and points to the next siructure.

De
3120 RO 140h | NXTCAPPTR: Next Capability Pointer
This field points to the next Capability in exlended corfiguration space.
19:16 RO th | cw: Capability Version
Set to | for this version of the PCI Express logic.
150 RO 1 | ECID: PCI Express Extended CAP_[D
Assigned for advanced error reporling.

This register identifies uncorrectable errors detected. for PCI Express Port. If an error occurs and is
wnmasked in the detect register (UNCEDMASK). the appropriate arrar hit will he recarded in fhlS
register. For details on errors listed on this table, refer to the

128,

De

32 RY 0h Reserved

20 RWCST Oh  [1012Em: Received an Unsupporled Request
19 RY Oh | Reserved
1B RWCST Gh | 1049Err Malformed TLP Status

17 RWCST Uh | 1020Err Receiver Buffer Overflow Status

18 RWCST Oh  [1018Erm Unexpected Completion Status
15 RWCST Un [ ID17Erm Completer Abort Status - Optional

14 RWCST Uh | 1016Er Completion Time-out Status

13 RWCST 0h | 1015Erm Flow Control Protoce! ERROR Status
12 RWCST Oh 1014Err: Poisoned TLP Slatus

1133 RY oh | Reserved

4 RWCST Oh 1021Err: Dala Link Layer Prefocol Status
31 Rv Dh | Reserved

0 RWCST Oh 101 3Err: Trainng Error Status
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Register Description

This register masks uncorrectable ervors from being reported. If an error is recorded in the
UNCERRSTS register and the appropriate bit is set (along with the severity bit of the
UNCERRSEV register}, it detennines which bit in the EXP FFRR/EXP NFRR reoisteris set. For

details on errots listed on this table. refer to the Table 6-39" WTy!
328,
Bit r
3121 RV 0 Reserved
20 RWST 0 1012Msk: Received an Unsupported Request
18 RY 0 Reserved
18 RWST 0 1019Msk: Malformed TLP Siatus
17 RWST G 1020Msk: Receiver Bufier Overflow Mask
16 RWST a 1018Msk: Unexpected Complation Mask
15 RWST a 1017Msk: Compleler Aborl Status (Optional)
14 RWST a 1016Msk: Completion Time-out Mask
13 RWST a 1015Msk: Flow Conlrol Protocol ERRCR Mask
12 RWST 0 1014Msk: Poisoned TLP Mask
11 RY a0h Reserved
4 RWST 0 1021iMsk: Data Link Layer Protocol Error Mask
3 RY 00 Reserved
a RWST 0 1013IMsk: Training Error Mask
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Register Description I n

132

This register indicates the severity of the uncorrectable ervors. If an error is recorded in the
UNCERRSTS register. the appropriate bit of UNCERRSEYV determines if the error gets reflected
as a device fatal or nonfatal error in the EXP FRERR/EXP WERR regsters. For details on errors

listed on this table. refer to the -39 ) “thel "ot 128
I
- Clas 1
3123 RY 0n Reaserved
20 RWST Oh | io12Severity: Received an Unsupported Request
19 RV Oh | Reserved
16 RWST 1 10198 everity: Malformed TLP Severity
17 RWST ! I0208everity: Receiver Buffer Overflow Severity
16 RWST 0n | 10185everity: Unexpected Completion Severity
15 RWST 0h | i01TSeverity: Compleier Abort Status - Optionat
14 RWST 2h | 1I0168everity: Completion Time-out Severity
13 RWST 1 0158 everity: Flow Conirol Protocol ERROR Severity
12 RWST Oh | K014Severity: Poisoned TLP Severily
15 RV 00h | Reserved
4 RWST 1 1021 Severity: Data Link Layer Pratocoi Emror Severity
32 RY 0 Reserved
o RWST 1 D13 Severity: Training Ermor Seventy
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Register Description

This register identifies which unmasked cormrectable error has been detected. The togical OR of
these bits feed the device correctable error bit in the EXP FERR/EXP NERR registers (if the error
1s wnmasked in the CORERRMSK register).

3113 | RV | oh Reserved
12 RWCST oh I011ErT: Replay Timer Time-out Slatus
9 | RWCST Ch Reserved
8 RWCST Ch I0410Err: Replay Num Roflover Siatus
7 RWCST Oh 108Err: Bad DLLP Status
& RWCST Oh I08Err: Bad TLP Status
a7 RY oh Reserved
0 RWCST oh I0TErr: Receiver Emor Status

This register masks correctable errors to not be reported. They are still logged. The appropriate bit
will prevent an error from being sipnzaled in the EXP FERR/EXP MERR registers.

31:13 RY Oh | Reserved

12 RWST Oh | 1011Msk: Replay Timer Time-cut Mask

118 RV Oh  |Reserved
8 RWST ah 1010Msk: Replay Num Rollever Mask
7 RWST Oh 109Msk: Bad DLLP Mask
B RWST Oh 108Msk: Bad TLP Mask

5.1 Rv Oh | Reserved
0 RWST On 107 Msk: Receiver Error Mask
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Register Description

134

This repister identifies the capability structwre and points to the next slructure.

0]
319 RY Reserved
8 RWST AERCACRI[8]: ECRC Check Enable
This bit when set enabtes ECRC checking.
7 RO AERCACR[7]: ECRC Check Capable
The NB does not supporl ECRC.
8 RWST AERCACRI6]: ECRC Generation Enable
The NB does not supporl ECRC.
3 RO AERCACRIS5]: ECRC Generation Capable
The NB does not supporl ECRC.
4:0 ROST AERCACR[4:0]: First ertor pointer

The First Error Pointer is a read-only register that idendifies the bit pasition of
the first error reported in the Uncomectable Ermor. The pointer can be over-
writlen by a more severe emor according to Lhe PC1 Express Spec (Lefl-most
armor bit if multiple bits occurred simultaneously).

This register contains the first 32 bits of the header log locked down when the first error occurs. If
a subsequent error is more severe, this log will be overwiitien, and the header log will be last for

the “‘true” first error.

310

ROST

th

HDRLOGO[31:0]: Header Log 0
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Register Description I n

This register conlrols behavior upon detection of errors.

D
318 RY h Reserved
73 RY h Reserved
2 RW Oh |RPERRCMD_EN_FAT
Enable interupt on fatai errars when set.
1 Rw h RPERRCMD_EM_UNCORR
Enable interrupt on uncorrectable errors when set.
0 RWY oh RPERRCMD_EN_CORR
Enable interrupt on correciable errors when set.

Di
32 RO Oh  |RPERRMSGSTS_INT_MSGS[4:0]
Advanced Emor Interrupt Message Mumber offset betwean base message
data an the M5! message if assighed more than ohe message number to be
used of any status in this capability.
2677 RY Oh | Reserved
g RWCST Gh FATAL: Fatal Error Message Detected
5 RWCST Gh NONFATAL: NonFatal Emor Message Detected
4 RWCST 0Oh 1st_UNCOR_FATAL: First Uncorreclable Fatal Error Message Detected
3 RWOCST oh RPERRMSGSTS_MXT_UNCORR: MNexi Uncomectable Error Message
Detected.
7 =
RWCST oh RPERRMSGSTS_18T_UNCORR: First Uncorrectable Emor Maessage
Detecied.
1 RWCST {h RPERRMSGSTS_MXT_CORR: tNext Comectable Ermor Message Detecied.
0 RWCST ah RPERRMSGSTS_1ST_CORR: First Correctable Error Message Detecled.
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Register Description I n

Link Error Commands for doine the varione sienaline: ERR[2:0] and MCERR. For this Register

usage refer to Figwwe 6-16 1 'l =327,
31:16 RY Oh Reserved
15 RW 1 COR_RPT_EN: Correciable internal efrror report enable
1. enable
o disable
14 RW i UNC_RPT_EN: Uncomectable internal emror report enable
1. enable
o disable
1312 RW 01 |EXP_RP_FAT_MAP: Root Port steering for fatal errors
0o: ERR[O]
1: ERRJ1]
10 ERR{2]
11 MCERR {This encoding should not be used)
if the ERR[2] enable in the Root Cammand register is set for fatal emars, all
fatal efrors will be reporled via ERR[2] regardiess of the setting of this
register.
MEi enabie takes precedence for this capability feature.
1110 R 01 |EXP_RP_NF_MAP: Root Port steering for non-fatal errors
0o: ERR[0]
a1: ERR[1]
0 ERR[2]
i1 MCERR
If the ERRI[2] enable in the Root Command register is set for non-fatal emors,
all non-fatal errors will be reported vin ERR[2) regardless of the setting of this
register.
MSi enable takes precedence for this capability feature.
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Register Description

88 R 0y EXP_RP_CORR_MAP: Root Port steering for correctable errors
00 ERR[0]
ot ERR{1]
H ERR[?]
EAN MCERR
if the ERR{2] enable in the Roat Command register is set for correciable
errws, alf comeclable ermors will be reponed via ERR[2] regandless of the
seftting of this register.
M5l enable takes precedence for this capability feature.
76 RV Oh | Reserved
54 RwW 01 | EXP_DEV_FAT_MAP: DEV report steering for fatal errors
Fatal error repor enable is in the Device control reqister
0D ERR[E]->  Generate ERR[0] i bit 2 {fatal error) is being
satin EXF_DEVSTS register and
EXP_DEYCTL register has fatal reporiing
enabled.
03: ERR[1]—=  Generate ERR[1]if bit 2 {Fatal Emor)is
being set in EXP_DEVSTS register and
EXP_DEYCTL register has fatal reporiing
enabled.
i ERR[?] —> Generate ERR[2] if bit 2 (falat error} is being
setin EXP_DEVSTS register and DEVCTL
has fatal reporting enabled.
11: MCERR —> Generate MCERR ifbit 2 (Fatal Emor) is
being set in EXP_DEVSTS register and
EXP_DEVCTL reqisier has fatal reporting
enabled.
MSi enabie takes precedence for this capability feature.
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Register Description I n o
De
32 RW 0 EXP_DEV_NF_MAP: DEV report steering for non-fatal errors
00:  ERR[D]
01 ERR[1]
100 ERR2)
11: MCERR
MNon-faial ertor reporl enable is in the Device controi register.
10 RW 01 |EXP_DEV_CORR_MAP: DEV report steering for correctable errors

140

00:  ERR[0]
01 EmR[N
10:  ERR[2)
11 MCERR

Comectable emor repor enable is in the EXP_DEVCTL registar.

LIUD AR ELIUC] LRAMIRD L UL D L Ll LILTIL RFL L D iU bd LD, INLFILILRIL Y. G Gl LT Ul ¥Y LLLLL o

enectfic error iz blacked it dnec NOYT oot rencrted nr logged. For this Register usage. refer to

For a description of the Errors (I0xx), refer
8.

[ 3121

RV O0h | Reserved
20 R 1 10120etMsk: Receved an Unsupporled Request
19 RV Oh |Reserved
18 RW 1 1019DetMsk: Malformed TLP Slatus
17 RW 1 I020DetMsk: Receiver Buffer Cverflow Siatus
16 Rw 1 1018DetMsk: Unexpected Completion Status
15 R i 1017DetMsk: Completer Aborl Status
14 RW 1 1016DetMsk: Completion Time-out Status
LE RwW 1 I015DetMsk: Flow Conlro! Protocol ERROR Status
12 RW 1 1014DetMsk: Poisoned TLP Status
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I n ® Register Description
1.5 RY oh | Reserved
4 RW 1 1021DetMsk: Dala Link Layer Protocol Error Status
31 RV Oh |Reserved
0 RW 1 101 3DetMsk: Training Error Status

This register masks (blocks) the detection of the selected bits.

3113 RY Oh Reserved
12 RW 1 1011DetMsk: Replay Timer Time-out Mask
Suggested Value: 1

ne RW Oh Reserved
8 RWY 1 [010DetMsk: Replay Num Rollover Mask
7 RW 1 109DetMsk: Bad DLLP Mask
B RWY 1 [0OBDetMsk: Bad TLP Mask

51 RV Oh Reserved
0 RWY 1 [O7DetMsk: Receiver Error Mask

This register masks (blocks} the detection of the selected bits.

313 RV 0h Reserved
2 RV 1 1026DetMsk: Fatal Message Detacl Mask
1 R 1 1025DetMsk: Uncorecliable Message Detect Mask
0 RW 1 1024DetMsk: Correclable Message Detect Mask
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I n Register Description

See EXP_FERR for bit definitions. Logs errors after corresponding field in FERR register is
locked down.

31:10 RV oh Reserved
9 RWCST an Unit_Nxt_FAT_Emr: Unit Fatal Efror Detected
d RV Oh Reserved
7 RWCST {h Unit_Nxt_Corr_Err: Unit Comeciable Error Detected
& RWCST 0Oh 1026MXT_ERR: Roct Porl Fatal Error Received
3 RWCST Oh 1025NXT_ERR: Roct Porl Non-Fatal Error Received
4 RWCST (h | 1024MNXT_ERR: Root Porl Comeciable Ermor Received
3 RWCST {h I012ZNXT_ERR: Device Unsupporled Request Detected
2 RWCST Oh Dev_Nxt_FAT_Emr: Device Fatal Emror Detected
1 RWCST 0 Dev_Nxt_NF_Ermr: Device Non-Fatal Error Detecled
o RWCST Oh Dev_Nxt_Corr_Err: Device Comectable Error Detecled

This regmster masks the non-PCI Express unit errors from being recognized {and therefore not

logeed), and no interrupt/imessages are generated. These emors correspond to the “unit™ errors of

the PCI Express block. For details on errors listed on this table, refer to the =39 5
325. A °1” in any field enables that error.

314 RY Oh | Reserved
3 R 1 TaMsk: SMBus Virlual Pin interface Error
2 RV 1 T10Msk: /O Unit Detecied Failure
i RW 1 T2Msk: Received an uncorrectable ECC Error from CGC
0 RW 1 T1Msk: Received a cormeclable ECC Error from CDC
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I n ® Register Description

This register contains the revision number of the Intel® E§501 chipset North Bridge (NB).

iz

(3]

74 RO 00h Mejor_rev: Major Revision
Steppings which require all masks to be regenerated.
1. B stepping

30 RO 00R Minor_rev: Minor Revision

Incremented for each stepping which does not modify all masks. Reset for each
major revision.

0. x0 stepping
1:x1 stepping
2:x2 stepping

This register contains the Class Code for the device.

De

2316 | RO U6h BaseClass: Base Class.

This field indicates the general device category. For the N8, this field is hardwired to
06h, indicating it is a "Bridge Device™.

158 | RO SubClass: Sub-Class.

00Gh This field qualifies the Base Class, providing a more delailed specification of the
device function.

For these Devices default is DR, indicafing “Host Bridge™.

70 RO 0Oh RLPI: Register-Level Programming interface.

This field identifies a specific progremming interface (if any), that device
independent software can use to interact wilh the device. There are no such
interfaces defined for “Host Bridge” types, and this fiald is hardwired to O0h.

intel® EB50 1 Chipset North Bridge (NB} Datasheet 145

Petitioner Samsung Ex-1025, 0145



Register Description

146

This register identifies the header layout of the configuration space.

2,

RO

Oh

Mfd: Multi-function Device.

Selects whelher this is a multi-function device, thai may have alternative
configuration layouts. Therefore, the IM! is defined 1o be a single function device,
and (his bit is hardwired to "0’

610

RO

00h

CfgLayout: Configuration Layout.

This field identifies the farmat of the configuration header layout for a PCl-to-PCI
bridge from bytes 10h through 3Fh.

For devices - 8 10,12 14 default is 0Ch, indicating a conventional type 00h PCI
header.

This register identifies the manufacturer of the system. This 16-bit register combined with the
Device Identification Register uniquely identify any PCI device.

150

RWO

80486h

Vendor |dentification Number
The default value specifies Intel. Each byte of this register will be wrilable once.
Second and successive wites to this reqister will have no effect.
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Register Description

This register tdentifezs the system.

15:0

RWO

§086h | Subsystem ldentification Number

The default value specifies Intel. Each byle of Lhis register will be writable once.
Second and successive writes 10 this register will have no effect.

This register controls outbound command issne on the IML

|

3127 RW 10h WRO: Number of Writes Outstanding
This field controls the number of wiites the NE will issue to the XMB.

26822 | RW 100006 RDO: Humber of Reads Outstanding
This field controls the number of reads lhe MB will issue before receiving read
retums.

21:19 RY 00ib Reserved

18716 RY 010b Reserved

15:0 R GAFOh TIMECUT_COUNT: Time-out Value
Defines the maximum interval bebween command and read retum or write
acknowledge. The interval is in NB core clocks. At 333 MHz, this is 3 ns per
clock. Any refry will be igoered between 1x - 2x this interval. The default
value is 8.4 ps.
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Register Description I n

These registers are inspected by software when it gets an IMI_HPINT to determine the cause of an
IMI_HPINT interrupt. This register contains RAID and Mirroring recovery state, Initialization
state, and Hot Plug Sequencing status, The IMI HPINT pin is asserted whenever MRLINT,
XMBINT, ANTINT, FALINT, PRSINT or PWRINT bits are set.

Di

3124 RO 00h | STATE: IM| State

This field descrbes lhe cument siate of the IMI_ It can be read by software 1o
determninge which IMl is being sequenced through recovery, and how far the
IMI has progressed.

(bh:  Reset

10h:  Init

20h:  Ready
abh:  Active

40h:  Redundant
50h:  Disabfed

86h: Redundancy Loss
f0h:  Recovery Reset
80h: Recovery Init
90h:  Recovery Ready
Alh:  Resilver

Boh:  Recovered

Cih:  Recovery Failure

239 Rw 0 SCRATCH: Software Scratchpad
This fleld is resernved for use by hot-plug software to record the status of an
IMI.
8 RwW 0 PWRGOOD: Power Good State

. The virtuat pin PWRGOOD# is asserlad
1: The virlual pin PWRGOODH is not assered.

Indicates to software that the IMI_RESET signal can be deasseriad.
¥ RW 0 MRL: Manually Operated Retention Latch Siate

0: The MRL is closed. The virlual pin MRL# is not asserted.
1: The MRL I1s open. The virlual pin MRE# is asserled.

Software can cause interrupts by wrtling this register when lrue Hot-Plug
behavior 1s not enablad.

148 intel® EB501 Chipset North Bridge (NB) Detasheet

Petitioner Samsung Ex-1025, 0148



I n @ Register Description

6 Rw 0 PRENT: Presence Detect State

Q. An XMB is not connected to the NB. The vifdual pin PRSNT:=is not
asserted.

1 An XMH is connected to the NB. The virtual pin PRSNT# is
asserted. The XMB may or may not be powered.

Software can causs intemupts by writing this register whan true Hot-Plug
behavior is not enabted.

5 RWC 0 XMBINT: XMB Interrupt

This bit is set whenever the XMB has asserted the “Asserl IMI_HPINT"
inband signai on the independent Memory Interface. The MS register in the
XMB holds the cause of the Interrupi. After sofiware has handied the event, it
wiites to 1 to clear

4 RWC o MRLINT: Manuatly Operated Retention Lever Sensor Changed Event
Set when the virtual pin MRL# changes siate_ Afler software has handled the
event, it wres to 1 to clear

3 RWC o ATHINT: Attention Button Pressed

Set when the virtual pin ATNBTN# is pressed for this porl. After software has
handled be event, it wntes o 1 to clear

2 RWC b FAILINT: Disabled State Interrupt

This bit is set whenever this IMI enters Disabled State. After software has
handled lhe event, it wnies to 1 to clear

| RWC D PRSINT: Presence Detect Changed Event

Set when the virtual pin PRSNT# changes state . ARer software has handted
the event, il writes {0 1 i clear.

a RWC o PWRINT: Power Fault Detected

Set when the virual pin PWRFLT# is sampied asseried. After software has
hiandled the event, it writes to 1 to clear
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Register Description I n

This register controls the IMI for Inibahization, Hot-Plug, RATD recovery and Muroring Recovery.

It consists of a State field. Hot-Plug Virtual Pin Controls. and Interrupt Enables. 6.
“RAS™ ¢ 20 deseribes how the Hot-Plug pins controlled by this register are sampled and
driven.
(8]
324 RW 00h NEXTSTATE: IMi State Control field

This field is wrillen by soflware to change the IMI stale. It returns the iast
value wrtten when read. Many states can only be entered under hardwarte
control and should not be writien by sofware. These sellings ane only valid i
bit 18 NNEXTSTATE is set.

Och: Reset
10h: init
20n: Ready
30h: Aclive
40h: Redundant
50h: Disabled
B0h: Redundancy Loss - may not be writlen
70h: Recovery Reset
g0h: Recovery Init
§0h: Recovery Ready - may not be writlen
Alh: Resilver
Bah: Recovered - may not be wrilien
Cahr Recovery Failure - may not be writlen
23 RvY ib PWRCTL: Power Controller
Conitrols the PWREN# virtual pin.
a: Aclivate PWREN#. Apply power to Lthe Memory Card.
1: De-aclivate PWREN#. Power is removed from the Memory Card
2224 Rwy 11b PWRLED: Power Indicator Control
Controls the Virual PWRLED# pin.
00: Reserved

01 On idrive low)
10:  Blink (PWRLED# VP toggles &t 1 5 Hz)
1. Of (high impedance)

2018 Rw b ATNLED: Attention Indicator Contral

Conlrols the virtual ATNLED# pin.

a0: Reserved

Q1 On (drive fow)

10:  Blink (ATMNLED# VP togqgles at 1.5 Hz)
11:  Of {high impedance)
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Register Description

18 RW 0 NNEXTSTATE:
Software witting a 1 to this bit indicates to hardware (hat the NEXTSTATE
field is also being writlen at this time and that hardware should change the
IMI State according to the new IMI State Conlrol Fizid.
Hardware guarantees a 0 will always be read from this bit.
1714 W 0Ch PARTNERS: IMI's Redundant with this one
This field defines the IMI's which will cause a transiton to "Redundancy Loss”
slate when they fail_ If bit [17] is set, IMI[3] 1s a parlner with Lhis one {[1A] for
IMI[2], [15] for iMI[1], [14] for IMI{0]). if REDUN MIRROR is set, the bit should
be set for any IM! which appears in IMIR[] IMIGDWAYT[]] when this IMI
appears in IMIR] ] IMIGTWAY[)] or vice versa for all iand j.
13 HW Oh XMBHDR: XMB responds to config access ta PCl Header
MNormally, the NB responds to XMB Function O configuration requests
whether ihe XMB is present or not. When set, the NB allows e XMB to
respond to Function { to allow examination of the revision iD of the XMB.
12 R Oh HPC: Hot-Plug Capable
Set by software to indicate that Ihe 1410 Porl specihied by VPP is valid.
11.8 Rw 0bh | VPP: Virtual Pin Port
[11:9] = SMBus Address
[6] =10 Port
Defines Lhe 8-bit 10 por hat has the Hot-Plug pins for this interface. If the
HPC bitis set, the NB will wnte ANTLED. PWRLED, and PWREN values
from Lhis register to the spedfied 1O Port. Kt will update the ATNBTN,
PWRFLT, PRSNT, and MRL values from the i Porl to the IMIHPS register
for this port.
7 RV (h Reserved
6 RVY Gh HPINTEN: Hot-Piug interrupt Enable
a: I HPINT may not be asserled due to events on this IML
1 IMI_HPINT may be asserted due to evenls on this IM|. Each event
is a8lso individually enabled by bits in this reqister.
5 RwW Oh XMBINTEN: XMB interrupi enable
When set, the NB will asserl iIMI_HPINT when e "Assert IMI_HPINT"
inband signal appears on lhe IM].
4 R ah MRLINTEN: Mechanical Retention Latch Interrupt Enable
If set, IMI_HPINT will be asserted when the virlual pin MRL# 15 asserled,
mdicating katch has opened.
3 KW ah ATNINTEN: Attention Button Pressed Interrupt Enable
Ii set. IM!_HPINT will be assered when the virtual pin ATNBTN# is assered.
2 Kw ah FAILINTEN: Redundancy Failure Interrupt Enable
Ii set, IMI_HPINT will be asseried when lhe IMI transifions to Disabled State.
1 HW {Oh PRSINTEN: Presence Detection interrupt Enable
Ii set, IM]_HPINT will be asserted when a level change is sampled by the NB
on the virtual pin PRSNT#.
0 RWY Oh PWRINTEN: Power Fauit Detected Interrupt Enable
If set, IMI_HPINT will be asserled when the virtual pin PWRFLT# is assarled.
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Register Description I n o
D

8 RWCET IMIBErr: Qutstanding Requests are posted to a failed IMI Link
Nanfatal

¥ RWCST IMI7Err: VPP SMBus Hot-Plug error
Nonfatal

& RWCST IMISErr: Abort
Nonfatal

5 RWCST IMISErr: Inbound link {ayer control error
{dle Flit Sequence Emor
Link Layer Fommat Sequence Emors
Bad Dala Size. Info Bit Sequence Error
Aperlure Viotation
Invalid Tag
Nonfatel

4 RWCST IMI4Err: Memory write data poisoned
The NB has poisaned the flit that contains lhe error and writlen the data to
memory.
Nonfatal

3 RWCST IMI13Err: Inbound CRC Error
May or may not get a M7 as well.
Nonfatal

2 RWCST IMI2Err: command time-out
Nonfatal

1 RWCST IMIfErr: Carrectable error in read return packet
Nonfatal

0 RWCST IMIDErr: Uncormectable error in read retumn packet before retry limit
exceeded
Nonfatal

154 intel® EB5Q1 Chipset North Bridge (NB) Datasheet

Petitioner Samsung Ex-1025, 0154



Register Description

If an extor i3 already logged in the IMI_FERR. register, all subsequent errars are logged in the

IMT NFRR. For details on errors listed on this table. refer to the 3-3¢ by
th 138,
3115 RV 00h | Reserved
14 RWCST 0 IMI14Err. The NB Received a Fatal Error signal from the XMB
Fatal
13 RWCST 0 IMI13ErT: Failed on last retry. Co-exist with IMISEm
Nonifatal
12 RWCST 0 IMI12Err: The NE received an uncorrectable error sighal from XMB.
Nonfatai
Tl RWCST Q IMIM1Err: The NB received a correctable error signal from XMB.
Nonfatal
10 RWCST Q IMIMDEm: The NB is sending a “poisoned™ Config Write to XMB.
Nonifatal
9 RWCST 0 IMISErr: Failed on last retry. Co-exist with IMI13Err
Nonfatal
8 RWCST b IMIBErr: Qutstanding Requests are posted to a failed IMI Link
Nonfatal
7 RWCST 0 IMI7Err: SMBus Hot-Plug error.
Nonfatal
i} RWCST 0 IMIGErr: Abort
Nonfatal
5 RWCST 0 IMISErr: Inbound link layer control error.
Idle flit sequence emor
Link Layer Format Sequence Emors
Bad Data Size, info bit sequence amor
Aperture Violation
Invalid Tag
Nonfatal
4 RWCST 0 IMI4ErT: Memory write data poisoned. Tha NB has poisoned the fiit that
conlains ihe emor and written the daia to memory.
Nonfatal
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Register Description I n o
Dn
3 RWCST ] IMI3Err: Inbound CRC Errar
May or may not get an M7 as well
Nonfatal
2 RWCST a IMI2Err: command time-out
Nonfatal
1 RWCST 0 IMI1Err: Correctable error in read return packet
Nonfatal
[ RWCST 0 IMIOErr: Uncomectable error in read return packet before retry limit
exceeded
Nonfatal
This register latches informathiom when the IMI_FERR latches the first detected fatal error.
158 ROST 00h | NR_IMI_Tran_iD: iIMI Transaction ID of the failed request
70 ROST 00h |NR_IMI_CDC_Tag_ID: CDC TAG ID of the failed request
This register latches information when the IMI_FERR latches the first detected non-fatal error.
[nl}
158 ROST 00h | Rec_IMI_Tran_ID: IMI Transaction ID of the failed request
70 ROST 0Gh | Rec_IMI_CDC_Tag_|D: CDC TAG ID of the failed request
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I n Register Description

Tlus register latches information when the IMI FERR latches the first detected non-fatal error.

310 ROST 000000000 | Syndrome: Syndrome Bits
ECC syndrome of comertable error.

This register latches information when the IMI FERR latches the first detected non-fatal error.

150 ROST 000n | ECC_Locator: identifies the symbol in error for correclable emars

The bit set identifies which DRAM had the bit in ermor according ta the
following list:

Bit 0: DRAMO, channel 0 had the emmar
Bit 1: DRAM1, channel 0 had the emar
Bit 2- DRAM2, channel 0 had the emar
Bit 3: DRAMS3, channel 0 had the emar
Bit4: DRAM4, channel 0 had the emar
Bit 5: DRAMS, channel 0 had the emar
Bit 6: DRAME, channel 0 had the emar
Bit 7- DRAMY, channel 0 had the emar
Bit 8. DRAMO, channel 1 had the emar
Bit 9: DRAM1, channel 1 had the emar
Bit 10: DRAM2, channe! 1 had the emar
Bit 11: DRAM3, channel 1 had the ermor
Bit 12: DRAM4, channe! 1 had the emar
Bit 13: DRAMS, channet! 1 had the emar
Bit 14: DRAMA, channe! 1 had the emar
Bit 15: DRAMY, channe! 1 had the emar

Using the NB locator bits, if is not possibie to defermine f the error i5 present
in DRAME on either channel 0 or channel 1.
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Register Description I n o
For details on errors listed on this table, refer to the Table 6-39 “Errors D zted by the on
. A0’ in any field enables that emror.
Dn
15 RY i Reserved
14 R 1 iMI14Msk: The NB Received a fatal error from the XMB
13 Rw 1 IMI13Msk: Failed on last retry. Co-sxist with iMISMsk
12 R 1 IMI12Msk: The NB Received a uncamectable error from the XMB
11 Ry 1 IMI11Msk: The NB Received a comeciable ermor signai from XMB
10 RW 1 IMI10Msk: The NB is sending a “poisoned” Config Write to XMB
o Rw i IMI9Msk: Falied on last refry. Co-enust with IMI13Msk
A RW 1 IMIBMsk: Ouistanding Requests are posted to a failed IMI Link
7 RW 1 IMI7TMsk: SMBus Hot-FPlug error
i RW 1 IMISMsk: inbound link abort
5 RW 1 IM11Msk: Inbound link layer control emraor.
ldle Fhit Sequence Emor
Link Layer Format Sequence Emors
Bad Data Size, Info Bit Sequence Error
Aperlure Violation
Invalid Tag
4 RW 1 IMI4Msk: Memory write data poisaned
The NB has poisaned the flit (hat conlains the error and writlen ihe data to
memory.
RW 1 IMI3Msk: Inbound CRC Error
RwW 1 IMI2Msk: 1st Request Time-out
1 RW 1 IMI1Msk: inbound Correclable ECC Eror
0 RW 1 IMIOMsk: Inbound UnComectabla ECC Error #1
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I n ® Register Description

Thiz  zster enables the signaling of En[0] when an error flag is set. Note that one (and only one}
error cional chonld he enabled. For details on errors listed on this table. refer to the -39
' on page 328,

15 R a Reserved
14 RWST 0 IMit4Em0Sel: The NB Received a fatal error from the XMB
13 RWST a IMi13Erm(Sel: Failed on last reiry. Co-exist wilh iMIZETDSal
12 RWST 0 IMI12Emr0Sel: The NB Received a uncormediabte etror fram the XMB
11 RWST a IMI11Err0Sel: The NB Received 2 cormeciable emor signal from XMB
10 RWST Q IMi1DEm0Sel: The NB 15 sending a "poisonad” Config Write to XMB
g RWST a IMISErTDSel: Failed onlast retry Co-exist with IMI13Erm0Sed
8 RWST 0 IMIBErrDSel: Cutstanding Requests are posted to a failed iMI Link
7 RWST a IMI7ErrDSel: VPP ShMBus Hot-Plug error
6 RWST a IMIGErr0Sel: Inbound link abort
5 RWST a IMISErrDSel: Inbound link layer conltrol error
idle Flif Sequence Efror
Link Layer Format Sequence Emors
Bad Data Size, Info Bit Sequence Emor
Aperlure Violation
Invalid Tag
4 RWST 0 IMI4ErTDSel: Memory wiite data poisoned
The NB has poiscned the flit that coniains the error and writlen the data to
ME2mory
RWST 0 IMI3Err0Sel: Inbound CRC Error
2 RWST a IMIZErr0Sel: 1st Request Time-out
i RWST a IMI1Err0Sel: Inbound Comrectable ECC Error
] HWST a IMIDErr0Sei: Inbound UnComeciabie ECC Emor #1
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Register Description I n

This register enables the signaling of Er{1] when an error flag is set. Note that one and only one

error sienal should he enabled For details on errors listed on this table. refer 1o the 6-39
“Ervor o) A2E.
Di
15 RY a Raserved
14 RWST o IM114Err1Sel: The NB Receivad a fatal error from the XMB
13 RWST 0 IMI13Erm1 Sel: Failed on last retry. Co-exist with IMISEM 15
i2 RWST 0 IMI12Err1 Sel: The NB Received a uncomectable error from the XMB
11 RWST Q IMI11Em1Sel: The NB Received a comectable emor signal from XMB
i RWST 0 IMI10ErriSel: The NB is sending a "poisoned” Config Write to XMB
9 RWST 0 IMISErr1Sel: Failed on last retry Co-exist with IMIT3Em Sel
g RWST 0 IMIZErr15el; Quistanding Requests are posted to a faited IMI Link
T RWST 0 MIZErr1Sel: VPP SMBus Hot-Plug error
G RWST a IMIGErriSel: Inbound link abort
5 RWST 0 IMISErr1Sel: inbound link layer control error
Idle Flit Sequence Emor
Link Layer Format Sequence Emors
Bad Data Size, Info Bit Sequence Error
Aperlure Violation
Invalid Tag
4 RWST 0 IMI4Err18el; Memory write data poisonad
The NB has poisanad the flit that contains lhe ermor and writlen the data to
memory
RWST 0 IMI3Err15el: Inbound CRC Error
RWST 0 IMI2Err1Sel: 1si Request Time-out
1 RWST 0 IMI1ErriSel: Inbound Correctable ECC Errar
0 RWST g IMIDErriSel: inbound UnComrectable ECC Emmor #1
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I n ® Register Description

This register enables the signaling of En{2] when an ervor flag is set. Note that one and only one
error sional chonld he enabled For details on errors listed on this table, refer 1o th -30
' on page 328,

15 R a Reserved
14 RWST 0 IMit4Em2Sel: The NB Received a fatal error from the XMB
13 RWST Q IMi13Err28el: Failed on last retry. Co-exist with IMISEm2Sel
12 RWST 0 IMI12Em28ei: The NB Received a uncorrectable error from the XMB
11 RWST Q IMI11Err28el: The NB Received a correctable errer signal from XNMB
10 RWST Q IMI10Err2Sel: The NB is sending a “peoisoned” Config Write to XMB
g RWST Q IMISErr2Seil: Failed on last retry. Co-exist with IMIT3Em25el
8 RWST 0 IMIBErr2Sel: Quistanding Requests are posted to a failed IMI Link
7 RWST Q IMI7Err25el: VPP SMBus Hot-Plug error
6 RWST a IMIGErr2Sel: Inbound link abort
i) RWST Q IMISErr2S5el: Inbound link layer control error
IDle Flit Sequence Emor
Link Layer Format Sequence Emors
Bad Data Size, Info Bit Sequence Emor
Aperlure Violation
Invalid Tag
4 RWST 0 IMI4Err25el: Memory write data poisoned
The NB has poiscned the flit that coniains the ermr and writlen the data to
memory
RWST 0 IMI3Err2Sel: Inbound CRC Error
2 RWST Q IMIZErr25el: 18t Request Time-out
i RWST a IMi1Err25el: Inbound Correctable ECC Error
0 HWST a IMIDErr2Sel: Inbound UnCorrectable ECC Error #1
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Register Description I n

This register epables the signaling of MCERR when an eitor Hlag is set. Note that one and only ome
error signal should be enabled.

14
Du
15 RY 0 Reserved
14 R 0 IMI14MCErrSel: The NB Received a fatal error from the XMB
13 RW 0 IMI13MCErSel: Failed on Last retry. Co-exist with IMISMCEmrSel
12 R 0 IMI12MCErmSei: The NB Received a uncorrectable error from the XMB
11 Ry 0 IMITIMCErrSel: The NB Received a correctable error signal from XMB
10 RW 0 IMIM1OMCErrSel: The NB is sending a “poisoned” Gonfig Wrife to XMB
o Rw 0 IMISMCErrSel: Failed on Last retry. Co-exist with M1 3MCEmSel
8 RW 0 IMIBMCErrSei: Cutstanding Requests are posied to a failed IMI Link
T RW 0 IMI7MCErrSel: VPP SMBus Hot-Plug error
6 R 0 IMIGMCESel: Inbound link abort
5 RW 0 IMISMCErrSel: Inbound link layer control ermor
ldle Fhit Sequence Emor
Link Layer Format Sequence Emors
Bad Data Size, Info Bit Sequence Error
Aperlure Violation
Invalid Tag
4 R 0 IMIAMCErrSel: Memory write data poisoned
The NB has poisoned the fiit (hat conlains lhe error and writlen the data to
memory
2 R 0 IMI3BMCErSei: Inbound GRC Error
2 RW 0 IMI2ZMCErrSel: 1st Request Time-out
1 RW a IMI1MCE rrSel: Inbound Correctable ECC Error
a RW a IMIDMCErrSel: Inbound UnCorrectable ECC Error #1
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a
I nU ® Register Description

The Front Side Bus, Boot and Interrunt resister= are in Device 16 (D16), function 0 (F0). For the
register address map, please refer to

Warning: Address locations that are not listed are considered reserved locations. Writes to “Reserved”
registers may cause unpredictabla behavior. Reads to "Reserved” registers may return a non-zero
valhie.

LLUS JIEEISIEL IUCLIELIIES PUIEL 4% TUE HIAUWHSCLILCSE UL L Lt~ coJus vupsef North Bl‘idge (NB)
Writes to this register have no effect.

150 RO 8086h Vendor ldentification Number
The value assigned to Intel.

This register. combined with the Vendor Identification register. uniquely identifies the NB. Writes
to this register have no effect. All PCT Express devices will have the same DID in each function.
All TMT devices will have the same DI in each function.

15:0 RO 26'10h Device Identification Number
fdentifies each funciion of the NB.
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Register Description

164

This register contains the revigion number of the Intel® E&501 chipset North Bridge (NB}.

Des
74 RO Oh Major_rev: Major Revision
Steppings which require all masks to be regenerated.
1: B stepping
30 RC Gh Minor_rev: Minor Revision

Incremented for each stepping which does not modify alf masks. Reset for each
major revision.
0: x0 stepping
1: x1 stepping
2 x2 stepping

This repister contains the Class Code for the device.

2316

RO

0Eh

Base Class

This field indicates the general device category. For the NB, this field is hardwired to
06h, ndicating it is a “Bridge Device"

1548

RO

a6h

Sub-Class

This field quaiifies the Base Class, providing a mare detailed specification of the
device funclion. For the NB, this field is hardwired to 00k, indicating it is B “Hast
Bridge”.

7.0

RG

{0h

Register-Level Programming Interface

This Tield identifies a speciiic programming interface (if any), that device-
independent sofiware can use to interaci with the device. There are ne such
interfaces defined for “Host Bridge™ types, and this field is hardwired to 00h.
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I n Register Description

This register identifes the header layout of the configuration space.

De:

7 RO 1h Mfd: Multi-function Device.

Selects whether Lhis is a mulfi-funclion device, that may have alternative
configuration tayouls.

6:0 RO 00h CfglLayout: Configuration Layout.

This field identifies the format of lhe configuration header layout for a PCl-t0-PC1
bridge from byles 10h through AFh.

For this device the default is 00h, indicating a conventional type 00h PC{ header.

This register ideniifies the manufacturer of the system. This 16-bit register combined with the
Device Identification Register, uniquely identifies any PCT device.

150 |RWO| 8086h | Vendor ldentification Humber
The defauit value specifies Intel. Each byle of this register will be writable once.
Second and successive writes to a byle will have no effecl

This register identifies the system.

De

150 |RWO |8086h | Subsystem ldentification Number
The defauit value specifies Intel. Each byte of this regisier will be writable once.
Second and successive writes to a byte will have no effect.
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Register Description I n

£

This register controls WB reset behavior. Any vesets produced by a write to this register must be
delayed unnil the configuration wrnite is completed on the initiating interface (Front Side Bus.
PCI Express, HI, SMBus and ITAG),

(a]}
15 [ RY | 0 Reserved
14 RW 0 CPURST: Processor Reset
If set, the NB will assert precessor RESETH immediately on both buses.
13 RV 0 Reserved
12 Ry 0 8YSRST. System Hard Reset

The rising edge on this bit will lzad to the assertion of Ihe ICHRST# pin. The
timing of this ICHRST# assertion should not be affected by Hard Resat.

1110 RW Q0h REFIM!: Refrezh from IMI to Gate ROR
Designates the PMI 0 supply the inband REFRESH for ROR-initisted
processor reset.

00: IMi A
o01: IMI B
10 1M C
1t IMID

G RwW g ROR: Processor Reset on Refresh

if se1, the NB will assert processor H_{A/B} RST# on both buses when a
“Refresh Cyde Complete” signal 1s received on the IMI designated by
REFIMI.

8.0 RY 0oh Reserved
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I n ® Register Description

This register conrals the priority algorithun of the XTPR. intermipt redirection mechanism.

1514 RV ¢! Reserved
13 RwW a FFS:
: Use an LRU algorithm to send interrupt o highest XTPR index vatue
when e,

1: Do nat use the LRU algorithm in case of tes, insiead, the highest
XTPR index in the valid poal will always be chosen. This emulates the
legacy policy.

12 RwW a ARBRST: Arbitration Reset

Neither BIOS ner the OS shouid use this bit.

1: This bit resets lhe arbitration LRU state to a known stale for repeat-
ability of tesis.

11:8 RW Ch BUCKET2: First prority number not in BUCKET0, BUCKET1, or

BUCKET2

fusi be programmed with the same or larger value than BUCKET1.

Suggesied Value: Oh

T4 RW Ah BUCKET1: First priority number not in BUCKETD or BUCKETT
fust be programmed with the same or larger value than BUCKETOQ.
Suggesied Value: dh

30 Rw 4h BUCKET®: First priority number not in BUCKETD

Suggesied value: dh

This register allows software to force xipr_updates from the given agent to be ignored. The agent
number is specified by the thread index as described in eXtemal Task Priority Registers,

310 RWY Gah DIS: Disable XTPR_Updates from Agent

Each bit corresponds o one agent, and each bit has the foliowing usage
semantics:

0 Aliow XTPR_Updates from (his agent.
1. lgnore XTPR_Updates from this agent
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Register Description

168

This register allows software to read tlie cwrent hardware bucket number assigned to each XTPR

repister,
|
330 RO oo BUCKET15:Redirection bucket number for XTPR[15]
2928 RO 00 BUCKET14: Redirection bucket number for XTPR[14]
2726 RO o BUCKET13: Redirection bucket number for XTPRI13]
2524 RO 00 BUCKET12: Redirection bucket number for XTPR[12]
2322 RO G0 BUCKET11: Redirection bucket number for XTPR[11]
2120 RO 00 BUCKET10: Redirection bucket number for XTPR{10]
1918 RO o BUCKET%: Redireciion bucket number for XTPR[9]
1716 RO {0 BUCKETS: Redirection bucket number for XTPR{B]
1514 RO G0 BUCKETT: Reidirection bucket number for XTPR[7]
1312 RO 00 BUCKET®S: Redirection bucket number for XTPR[6]
i1:10 RO 00 BUCKETS: Redireciion bucket number for XTPR[5]
98 RO o0 BUCKET4: Redirection bucket number for XTPR[4]
Fis; RO 00 BUCKET3: Redirection bucket number for XTPR[3]
54 RO o0 BUCKETZ: Redirection bucket number for XTPR[Z]
32 RO 0o BUCKET1: Redireciion bucket number for XTPR[1]
1:0 RO iy BUCKETO: Redirection bucket number for XTPR{D]

Contrary to ifs name, this repister defines configuration values driven at reset by the NB to the
CPU. This register only provides non-default configurahon strapping on resets subsequent to the

first reset.

The NB drives the caontents of this register on A[35:4[# whenever it asserts H_{A/B} RST#. These
values are driven during processor RESET# assertion, and for three host clocks past the trailing

edge of processor RESETH.

This register is sticky through reset; that is. the contents of the register remain unchanged during
and following a Hard Reset. This allows system configuration software to modify the default
vahies and reset the system to pass those values io all host bus devices. The default values shown m
the table represent the state of the register following a power-good or power-up reset.

The POC FSB{A/B} bits do not affect the NB operation except for dnving A[35:4]#. In order to
enable external system logic to overnide the values driven by the NB. the value samipled on A[7]#
can force the NB 10Q depth to 1.
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I n Register Description

There are ather power-on configuration bits in the SYRE repister {Section 4 14.8) and

POC_AUX{A/B} registers (S 14 13).
31:28 R Oh Reserved
27 RWST Ch MTDIS: Disable Multi-Threading
If set, A{31]# is asserted, and the processaor will disable Multi-threading.
26 Y 0 Reserved
25 RWST )] A29: A[29]# Value
The use of this address bit cunng reset is reserved by the processor.
24 Ry 0 Reserved
23 RWST 1] A27: Al2T]# Value
The use of this address bit during reset 15 reserved by the processor.
22 RWST 1] A26: A[26]# Value
The use of this address bit during reset 15 reserved by the processar,
21 RWST 1] A25: A[25# Value
The use of this address bit duning reset is reserved by the processor.
20 RWST 0 A24: Al241# Value
The use of this address bit during reset 15 reserved by the processar.
19 Ry Ch Reserved
18 RWST 7] A22: A[221i Value
The use of this address bit during reset Is reserved by the processor.
1712 | RWST oGh CLKRATIO: Processor core to bus ciock ratio
A[21:16}# define the bus-to-core clock ratio for the pracessor.
11 RWST 1 BUSPARK: Request Bus Parking Disable
If set, A{15]# is asserted and the processar may not park on the front side
bus.
10 Rv 0 Reserved
9 RWST ] A13: Drive A[13]#
The use of this address bif dunng reset is reserved by the processar
B RWST ] APICIDA: APIC Cluster ID [1)
If set, A[12]#is asserted.
7 RWST ] APICIDO: APIC Cluster ID [0]
The NB will always asserl A[111 on FSB8 B, regardless of the vaiue of
APICIDO. For FSB A, this bit can control the assertion of Al11J#. The defauit
value of { causes A[11]# on FSB A to be deasserted.
i RWST i DISBINIT: Disable BINIT# Observation
If set, A[10]# wil be asserled and All host bus agenis will disable BINIT#
observation logic.
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Register Description I n o
D
5 RWST 0 DISERR: Disable MCERR# Input

if set, A[9} will be assered and all processars will disable MCERR#
observation.

4 RWST 0 AS: Drive A[Bl#
The use of this address bit dunng reset is reserved by (he pracessor

3 RWST 0 IOQDEP: In-Order {lueue Depth 1
I set, A[7}# will be assered, and &ll agents on the hast bus will fimit their In-
Osder Queue Depth to i {iLe. no pipelining support). The NB must sample
the value on A[7}# ralher than use this register bit directly so hat this feature
can be forced by external means.

20 RWST a A6DTA: Drive A[6:4}#
The use of these address bits dunng reset is reserved by the processaor
AlE]# s not used for 1M reset veclor by Lhe processor.

These registers are extensions of the POC registers, unique to each bus. POC_AUXA controis
FSB A, and POC AUXB comrols FSB B.

The NB drives the contents of these registers on A[39:36]# whenever it asserts H_{A/B] RST#.
These values are driven during processor RESET# assertion and for two host clocks past the
trailing edge of processor RESETH.

These registers are sticky through reset; that is. the contents of the registers remain nnchanged
during and following a Hard Reset. This allows system configuration software to modify the
default values and reset the system to pass those values to all host bus devices. The default values
shown below represent he state of the register following a power-good or pawer-up reset.

75 Ry 0 Reserved

4 RWST ah BISTEN: CPU Built In Self Test Enable
If set, A3 is asserted and the pracessor will perform BIST when reset.
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I n ® Register Description

30 RWST 0 CPUKILL: Processor Kill

Software may set processor kill bils when the cofresponding processor is not
present so that these bils can be used to reflect Lhe number of warking
processors connected to the NB.

¥¥hen cleared, the assaciated processor wiil be allowed to participate in lha
boot following the nexd reset.

Yhen set, the NB will assert the associated front side bus address pin the
next time it assernts processer RESETH. A processor is tri-staied when it's
address input and it's assodated bus request input are asserted dunng POC
according to the following table:

Bii[3: Al39% is asserled, tristating Agent 3
Bil[2]: Al38H 1s assened, instating Agent 2
Bit[1]: Al371# is asserled, lristating Agent 1
Bif[0]: A[36H# IS assered, tnstating Agent 0

These registers define the re-directable interrupt priority for x APIC agents connected to the NB.

For convenience and 4-P dual-core, muiti thread support, the WB defines a 5-bit thread index
mniquely tdentify every possible thread. This thread index iz formed as:

“hread indsx = {fsk_rur, DIC[6:3], attz[£:3]:

For indexing into the 16 XTPR registers. 2 carefully chosen function is used:

xtpr_indsx([3) = thread index[£]
®tor_dimdsx([2] = thrzad rndex[I]
atror_dndsxaii’ = thre index{-]1 XOR thzsad indsxi3i’]
wtmr dndsx[07 = thread indsx[J] XNOF thzsad indsx[_ ]

The NB only has 16 XTPR repgisters. so to support 16 threads {4 sockets of 2 cores of 2 threads
each), the NB allows software to choose which threads will be disabled and ignored. This aifows
snpport for 4 sockets of single cores or 4 sockets of dual cores withont needing any software
reprogramming, and allows 4 sockets of dual cores to operate if the appropriate bits in the
REDIRTHS[31:0] register are sel.

These registers are used for lowest priority delivery through inmterrupt redirection by the chipser.
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Register Description I n

EY RW 0 CLUSTER: Giobal Cluster Mode {XTPR[D] only)

Used in interrupt redirection for lowest prionly delivery. Updated by every
*TPR_Updete transaclion on either bus (Aa[2}).

0. Flat
1. Cluster
224 RY 0o0h Reserved.
23 Ry 1] TPREN: TPR Enable

This it reflects Lhe value of Ab{31]#. When Ab[31} s asserled, the value
of lhis bit will ba Oh.

2220 RY {h Reserved

19:16 RW Oh PRIORITY: Task Priority

The pracessar with lhe lowest enabled value will be assigned the re-
directable interrupt_ This field is updated with Ab[27-24] of the
*TPR_Update transaction.

158 Rw i} PHYSID: Physical APIC ID
The physical 1D of the APIC agent associated with the XTPR entry.
0 Rw ] LOGID. Logical APIC ID

The lagical ID of the APC agent assaciated with the XTPR entry. This field
is updated with Aa[11:4] of the XTPR_Update transaciion.

31:24 RY 0 Reserved

23 RW ] TPREN: TPR Enable
This it reflects the value of Ab[21}: Whep Ab[31H is asserled, the value
of this bit will be Oh.

22:20 RY Oh Reserved

1016 RW Oh PRIORITY: Task Priority

The processar with the lowest enabled value will be assigned the re-
directable interrupt. This field is updated with Ab{27:24] of the
XTPR_Update ransaction.

158 RW Ooh PHYSID: Physical APIC ID
The physical |1D of the APIC agent assacdiated with the XTPR entry
70 RW 0oh LOGID. Logical APIC ID

The logical ID of the APIC agent associated with Lhe XTPR entry. Ths field
is updated with Aa[11:4] of the xTPR_Update ransaction.
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Register Description

174

Warning:

INtal.

The address mapping registers control ransaction routing to the Independent Memeory Interface
types based on address. The Address Mapping registers are in Device 16 {DO), function 1 {F1). For
the register address 1nap. please refer to 1-13.

Address locations that are not listed are considered reserved locations. Writes 10 “Reserved™
repisters may cause unpredictable behavior. Reads to “Reserved™ registers may retum a non-zero

value.

This register identifies Intel as the mamufacturer of the NB. Writes to this register have no effect.

1520

RO

8086h

Vendor ldentification Number
The value assigned to Intel.

This register combined with the Vendor Identification register muquely identifies the NB Function
in the event that a driver is required. Writes to this register have no effect.

150

RO

26110

Device ldentification Number
Identifies each function of the NB.
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Register Description

This register confains the revision number of the Intel® E§501 chipset North Bridge (NB).

D
74 RO Oh Major_rev: Major Revision
Steppings which require all masks o be regenerated.
1: B stepping
30 RO Oh Minor_rev: Minor Revision

Incremented for each stepping which does not modify all masks. Reset for each
rnajar revision.
0: x0 stepping
1. x1 stepping
2: x2 stepping

This register contains the Class Code for the device.

De:

2318

RO

d6h

BaseClass: Base Class

This field indicates (he general device category. For the NB, this field is hardwired to
06h, indicating it is a "Bridge Device™.

158

RO

00h

SubClass: Sub-Class

This field qualifies the Base Class, providing a more delailed specification of the
device function.

For this Davice the defauit is 00h, indicating “Host Bridge”.

70

RO

00h

RLPI): Register-Level Programming interface

This freld identifies a specific programming interface (if any), that device
independent software can use to interact with the device. There are no such
interfaces defined for “Host Bridge” types, and this field is hardwired to O0h.
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Register Description I n o
This register identifies the header layout of the configuration space.
7 RO 1h Mfd: Multi-function Device
Selects whelher this is a multi-function device, thai may have alternative
configuration layouts. Therefore, the IM! is defined Lo be a single function device,
and Lhis bit is hardwired ko "0’
g0 RO CfgLayout: Configuration Layout
oh This field identifies the format of the configuration header layout for a PCl-to-PCI
bridge from bytes 10h through 3Fh.
For this Device the default is 00h, indicating a conventional type 00h PCI header.
This register identifies the manufacturer of the system. This 16-bit register combined with the
Device Identification Register uniquely identify any PCI device.
150 |RWO| 8086h | VIN: Yendor Identification Number
The defauit value specifies Intel. Each byle of Lhis register will be writable once.
Second and successive writes 1o this register will have no effect.
This register identtfies the system.
1540 RWO |8086h |S8ID: Subsystem [dentification Number
The default value specifies Intel. Each byte of this register will be writable once.
Second and successive writes to this register will have no effect.
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Register Description

The NB allows programmable memory attributes on 13 legacy memory segments of various sizes
in the 640 KB to 1 MB address range. 7 Propranunable Attribute Map (PAM) Registers are used to
support these feanures.

Each PAM Register controls onte or two regions (typically 16 KB in size).

This register controls the read, write, and shadowing atlributes of the BIOS area from 0F0000h-
OFFFFFh.

Two bits are used to specify mnemory attributes for each memory segment. These bits apply to both
host accesses and PCI wnitiator accesses to the PAM areas. These atiributes are:

RE - Read Enable. When RE = 1. the processor read accesses o the comesponding memory
segment are claimed by the NB and directed to main memory. Conversely, when RE = 0, the
Liost read accesses are directed to HI1.5 (ICHS) to be directed to the PCI bus.

WE - Write Enable. When WE = 1, the host write accesses to the conmesponding memory
segment are claimed by the NB and directed to main meinory. Conversely. when WE = 0, the
Liost write accesses are directed to HIL.5 (ICHS) to be directed to the PCT bus.

The RE and WE attributes permit a memory segment to be Read Only, Write Only, Read/Write. or
disabled. For example. if a memory segment has RE =1 and WE = 0. the segment is Read Only.

A RY 00 Reserved

54 Rw aa HIENABLEQ: O0F0000-0FFFFF Attribute Register
This held controls the sieering of read and write cycles that addmess the BIOS

area from GF0000H to OFFFFFh.
Bit 5 = Write enable, Bit 4 = Read enable

00 DRAM Disabled- All accessas are directed to HI1.5.

01 Read Only - All reads are serviced by DRAM . Writes are
forwarded to RI1.5.

10 Write Only - All writes are sent io DRAM. Reads are
serviced by HI1.5.

11 Normal DRAM Operation - All reads and wriles are
serviced by DRAR.

3.0 RY o Reserved
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Register Description

178

This register controls the read, wnte. and shadowing attributes of the BIOS areas from 0C0000h-

0CTFFFh.
D&
76 RY 00 Reserved
54 Rw oo HIENABLE1: 0C4000-0CTFFF Attribute Register
This field conlrols the steenng of read and wnite cycles that address the BIOS
area from 0C4000h to 0C7FFFh.
Bit 5 = Write enabie, Bit 4 = Read enabie.
ac DRAM Disabled- All accesses are directed to Hli
01 Read Only - Al reads are serviced by DRAM Whites are
farwarded to HI1.5.
10 Write Only - All writes are sent o DRAM. Reads are
serviced by HI1 5.
11 Normal DRAM Operation - All reads and wnites are
serviced by DRAM.
37 RV ] Reserved
1:0 RW 0o LOENABLE1: 0C0000-0C3FFF Attribute Register

This field conlrols the steenng of read and write cycles lhat address the BHOS
area from 0C0000h to OC3FFFh

Bit 1 = Write enable, Bit 0 = Read enable.

00 DRAM Disabled- All accesses are directed to HI1 5.

43 Read Only - All reads are serviced by DRAM. Wriles are
farwarded to HI'l 5.

10 Write Only - All wries are sent (o DRAM. Reads are

serviced by HI1.5.

1 Normal DRAM Operation - All reads and wriles are
serviced by DRAM.
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Register Description

This regster controls the read. write, and shadowing attitbutes of the BIOS areas from 0CB000h-

OCFFFFh.
7B RY 00 Reserved
54 RW o HIENABLE1: 0CC000h- OCFFFFh Attribute Register
This field controls the steering of read and wiite cycles that address the BIOS
area from 0CCO00h (o OCFFFFR.
Bit 5 = Write enable, Bit 4 = Read enabie.
DRAM Disabled- All accesses are directed to HI1.5.
()] Read Only - All reads are serviced by DRAM. Writes are
forwarded to HI1.5.
10 Write Only - All writes are sent io DRAM. Reads are
serviced by HI1.9.
11 Normal DRAM Operation - All reads and writes are
serviced by DRAM.
32 RY & Reserved
10 RW a6 LOENABRLE?: 0C8000-0CBFFF Attribute Register

This fieid conftrals the steering of read and write cycles that addmss the BIOS
area from 0CA0Q0N to GCBFFFh.

Bit 1 = Write enahble, Bit 0 = Read enable.

00

DRAM Disabled - All accasses are directed to HI1 5.

!

Read Only - All reads are serviced by DRAM. Writes are
forwarded ta HI1 5.

10

Write Only - All writes are sent ta DRAM. Reads are
serviced by HI1 5.

"

Normmal DRAM Operation - All reads and wriles are
sarviced by DRAM,
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Register Description

180

This register controls the read. wnte. and shadowing attributes of the BIOS areas from 0D00001:-

0D7FFFL.
De
76 RV 00 Reserved
94 Rw 00 HIENABLE3: 0D4000-007FFF Attribute Register
This feld contrals the steenng of read and write cycles that address thie BIOS
area fram 0040000 to ODTFFFh.
Bit 5 = Write enabie, Bit 4 = Read enable.
00 DRAM Disabled- Al accessas are directed ta HI1 5.
1] Read Oniy - All reads are serviced by DRAM. Wiites are
farwarded to Hil 5.
10 Write Only - All writes are sent to DRAM. Reads are
serviced by HI1.5.
" Normal DRAM Operation - All reads and writes are
serviced by DRAM.
32 Ry 00 Reserved
1:0 RW 00 LOENABLES: 0D0000-0D3FFF Attribute Register

This field controis the steenng of read and write cycles that address the BIOS
area from QD000 W OD3FFFH.

Bit 1 = Wriie enable, Bif 0 = Read enable.

0o DRAM Disabled- All accessas are direcled 1o HI 5.

01 Read Only - All reads are serviced by DRAM. Writes are
forwarded to HI1.5.

10 Write Only - All wntes are sent to DRAM. Reads are
sefviced by HI'T.5.

11 Mormal DRAM Operation - All reads and writes are
serviced by DRAM.
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Register Description

This register controls the read. write, and shadowing attiibutes of the BIOS areas from 0DS8000L-

ODYFFEFh.
7B Rv 0a Reserved
54 RW a6 HIENABLE4: 0DC000-0DFFFF Attribute Register
This field controfs the steering of read and wiite cycles that address the BIOS
area from 0DC000h to ODFFFFh.
Bit & = Write enable, Bit 4 = Read enabie.
ao DRAM Disabled- All accesses are directed to HI1 5.
01 Read Ondy - All reads are serviced by DRAM. Writes are
forwarded to HI1.&
10 Write Only - All writes are sent to DRAM. Reads are
serviced by HI1.S
1 Normal DRAM Operation - All reads and writes are
serviced by DRAM.
3.2 RY 0a Reserved
1.0 R aa LOENABLEA: 0D80D00-0OBFFF Attribute Register

This field conirols the steering of read and write cycles that address the BIOS
area from 0DE000h to COBFFFR.

Bit 1 = Write enable, Bit 0 = Read enable

ot DRAM Disabled- All accesses are ditectad o H1.5.

ot Read Oniy - All reads are serviced by DRAM. Writes are
forwarded to HIT 5.

10 Write Only - Ali wntes are sent to DRAM. Reads are

serviced by HIT S

Normal DRAM Operation - All reads and wrtes amne
serviced by DRAM.
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Register Description

182

This regisier controls the read. write, and shadowing attributes of the BEOS areas from OEQ000h-

0E7FFFL.
De
76 RV 00 Reserved
54 Rw oo HIENABLES: DE4000-0E7FFF Atiribute Register
This feld contrads the steering of read and write cycles that address the BIOS
area from 0E4000h to OETFFFh.
Bit 5 = Wriie enabie, Bit 4 = Read enabie.
an DRAM Disabled- All accesses are directed to HI1.5.
a1 Read Only - All reads are serviced by DRAM Wriies are
forwarded io HI1.5.
10 Write Only - All winies are sent to DRAM. Reads are
sernviced by HI1.5.
11 Normal DRAM Ogperation - All reads and writes are
senviced by DRAM.
32 RY oo Reserved
1:0 RW 00 LOENABLES: 0EOCDO-OE3FFF Attribute Register

This feld conlrols the steenng of read and write cycles that address the BIOS
area from OEQCCON to OE3FFFh

Bit 1 = Write enable, Bif 0 = Read enable.

] DRAM Disabled- All accesses are directad to HI'l 5.

i Read Only - All reads are serviced by DRAM. Wnites are
forwarded to HF 5.

10 Write Only - All wrfes are seni to DRAM. Reads are

serviced by HIt 5.

11l Normmal DRAM Operation - All reads and writes are
serviced by DRAM.
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Register Description

This regster controls the read. write, and shadowine attiibutes of the BIOS arsas from 0E8000L-

0EFFFFh.
1
7B RY o0 Reserved
54 RW o HIENABLE4: 0EC000-0EFFFF Attribute Register
This field controfs the steering of read and write cycles that address the BIOS
area from 0ECO00N to 0DFFFFh.
Bit 5 = Write enable, Bit 4 = Read enabie.
0o DRAM Disabled- All accesses are directed to HI1.5.
01 Read Only - All reads are serviced by DRAM . Writes are
forwarded to HI1 4.
10 Write Only - All writes are sent to DRAM. Reads are
serviced by HI1.5.
11 Normal DRAM Operation - All reads and writes are
serviced by DRAM b
32 RV ao Reserved
10 RwW aa LOENAELE4: OES000-DEBFFF Attribute Register

This field controls the steering of read and wiite cycies that address the BIOS
area from BEB0OGOH to OEBFFFh.

Bit 1 = Write enabie, Bit 0 = Read enabie.

0a

GRAM Disabled- All accesses are directed to HI 1 5.

o

Read Only - Ali reads are serviced by DRAM . Writes are
forwarded to HIY 5.

0

Write Only - Al writes are sent to DRAM. Reads are
serviced by HIT.5.

Normal DRAM Operation - All reads and writes are
serviced by DRAM.
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Register Description I n

This 8-hit register controls a fixed DRAM hole from 15-16 MB.

De

7 RW a HEN: Hale Enable
This field enables a memary hole in DRAM space. The DRAM that lies
“behind” this space is nat remapped.

o No memory hole.

1 Memory hole from 12 MB to 16 MB. Accesses in this range will be
sentto HI'5.

6:0 RV 00nh Reserved

The SMRAMCUC register controls the accessibility to Compatible and Extended SMRAM spaces.
The Open. Close, and Lock bits Rinction only when G_SMRAME bit in EXSMRC Register

( S 15.11) is set toa “17. Also, the OPEN bit must be reset before the LOCK bit is set.
De
B R a Reserved
[ RWL 0 D_QOFEN: SMM Space Open

When D _OPEN=1and D_LCK=0, the SMM space DRAM is made visibie even
when SMM decode is nat active. This is intended to heip BIOS intfialize SMM
space. Software should ensure that D_OPEN=1 and D_CL5=1 are not set at

the same time. This register can be locked by D_LCK.

5 RWw 0 D_CLS: SMM Space Closed

When D_CLS = 1, 5MM space DRAM is not accessibie to data references
{even if SMM decode is active). Code references may still access SMM space
DRAM. This will allow SMM software to reference through SMM space to
update lhe display {even when SMM is mapped over the VGA range).
Soflware should ensure that D_OPEN=1 and D_CLS5=1 are not set at the
same time. Note that the _CLS bit only applies to Compatible SMM space.

4 RWL 0 D_LCK: SMM Space Locked

When D_LCK is setfo 1, then D_CPEN is reset to U and D_LCK, D_CPEN,
C_BASE_SEG H_SMRAM_EN, TSEG_SZ and TSEG_EN become read only.
D _LCK can be set to 1 via a nomal configuration space write but can only be
cleared by a Full Reset. The combination of D_LCK and _CPEN provide
canveniance with security. The B10S can use the D_OPEN funclion to
initialize SMM space and then use _LCK to "lock down” SMM space in (he
future so that no application software (or BIOS itseff} can wiotate the integrity of
SMM space {even If the program has knowledge of the D_OPEN funclion}.

3 RY a Reserved
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Register Description

2.0

RO

tob

C_BASE_SEG: Compatible SMM Space Base Segment

This field indicates the location of SMM space. SMM DRAM is not re-mapped.
It is simply made vis blz if lhe conditions are righi to access SMM space.
Otherwise, the access is forwarded to HI 1. 5/VGA. Since the NB supporls only
the SMM space between ABI00 and BFFFF, his field is hardwired to 090,

The Extended SMRAM register controls the configuration of Extended SMRAM space. The
Extended SMRAM {E_SMRAM) memeory provides a write-back cacheable SMRAM memory
space that is above 1 MByte.

L

RWL

H_SMRAME: Enable High SMRAM

Conirots the SMM memory space location ({i.e. above 1 MByie or below |
MByte). When G_SMRAME is 1t and H_SMRAME is set o 1, lhe high SMRAM
memory space 1s enabled. SMRAM accesses wilhin the range OFEDA_D00O0K
to OFEDB_FFFFhR are re-mapped to DRAM addresses within the range
Q00AOR00N to D00BFFFFh. Once O_LCK has been set, this bit becomes read-
anly.

RO

MDAP: MDA Present
Since the NB does not support MDA, this bit has no meaning.

RwW

APICDIS:APIC Memory Range Disable

When set 10 '1°, the NB forwards accesses to the K2APIC regions to the
appropriate inlerface, as speciied by the memory and PCI configuration
registers.

When this bit is clear, the NB will send accesses as defined below:
between 0_FECO 0000 ard 0_fECT_FFFF to HI1.5,

between 0_FECB_0000 ard 0_FECB_OFFF fo PCI Express D,
between 0 FECB 1000 ard 0 FECB 1FFF to PCI Express CO,
hetween 0 _FECB 2000 and 0_FECB 2FFF io PCI Express C1,
between 0_FECS 3000 and 0_FECB_3FFF to PCI Express BO,
betlween 0_FECB_4000 and 0_FECB_4FFF to PCI Express B,
belween O FECB 5000 and 0 FEC8 5FFF to PCI Express AQ,
between 0_FEC8 6000 and 0_FECB BFFF io PCI Express Ai.
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Register Description I n o
Des
[ 4 RV 0 Reserved
a RWL 0 G_SMRAME: Global SMRAM Enable

If set to a 1. lhen Compatible SMRAM functions are enabled {providing 128 KB
of DRAM access ble at the A000Dh address while in SMM {ADS# with SMM
decode)}). To enable Extended SMRAM function, this bit has be set fo 1. Refer
to the section on SMM for morme details. Once L CK is set, Lhis bit becomes
“Read” only. {Moved from SMRAM bit3).

21 RWL 00 TSEG_SZ: TSEG Size

Seteris the size of lhe TSEG memory block if enabled. Memory from
(ESMMTOP - TSEG_S7) to ESMMTOR is partitioned away so Lhat it may only
be accessed by ihe processor interface and only ihen when the SMM bit
{SMMEM#) is set in the request packet. Non-SMM accesses to (his memory
region are sent to HI1.5 when the TSEG memary block is enabiad. Note that
once O_LCK is set, these bits become read only.

The encaodings for TSEG_S7 are:

00: 512K
01: ™
10: 2M
11: 4M
0 RWL 0 T_EN: TSEG Enable

Enabling of SMRAM memary for Extended SMRAM space only. When
G_SMRAME =1 and TSEG_EN = 1, the TSEG is enabled fo appear in the
appropriaie physical address space. Note that once D_LCK is set, Lhis bit
becomes “Read” only.

This register defines the iocation of the Extended (TSEG} SMM range by defining the top of the
TSEG SMM range (ESMMTOP).

De

T4 RV 00n Reserved
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Register Description

30

RwW

Gih

ESMMTOP: Top of Extended SMM Space (TSEG)

This field contains address bits 31 to 28. This field poinls to the top of
exlended SMM space below 4 GB. Addresses below 4 GB thai fall in this
range are decoded to be in the exiended SMM space and should be routed
according to SMM address routing rules:

ESMMTOP-TSEG_SZ <= Address < ESMMTOP

ESMMTOP is relocatable to accommodate software that wishes fo configuse
the TSEG SMM space before MMIO space s known. This field defaults fo the
same value that TOLM defaults to.

This register defines the base address of the enhanced PCI Express configuration memory.

[ 3124 | RV 00h Reserved
2312 | RwW 0001h EXP_ECBASE: PCI Express Enhanced Configuration Base
This register contains the address that correspands to bits 39 to 28 of lhe base
address for PCI Express enhanced configuration space. Configuration
software will read this regisier to determine where the 256 MB range of
addresses resides for this parlicular host bridge_ This register defaults ta lhe
same address as the default value for TOLM.
11.0 RY 00h Reserved
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Register Description I n

This register contains the maximum address below 4 GB that should be ireated as a memeory access
and is defined on a 256MB boundary.

D¢

15012 RwW 21h TOLM: Top of Low Memary

This register contains the address that camesponds to bits 31 to 28 of the
maximum DRAM memory address thet lies below 4 GB Configuration
software should set this value to etiher the maximum amount of memory in the
system or to the minimum address ailocated for PCi memory (low MMIO),
whichever is smaller.

Addresses equal to or greater than lhe TOLM, and less than 4 G, are decoded
as iow MMIO, MMCFG, Chipset, Inlermupl/SMM. or firmware (HV1 .5) as

described in the address mapping chepier ( 13, All accesses less than
the TOLM are treated as DRAM accesses {except for the 15-18 MB or PAM
gaps).

This register must be set o atteast 1000h, for a minimum of 256 MB of
DRAM. There is also a minimum of 256 MB of PC/ space, since (his regisler is
on a 258 MB boundary.

Configuration soflware should set this velue io either the maximum amount af
mernory in Lhe system {same as lhe iop IMIR.LIMIT), or to lhe lower 256 MB
houndary of the Memary Mapped /O range, whichever is smaller. The
Memory Mapped 110 range may not get fully configured by software and the
NB will send unmapped accesses to ICHA via sublractive decoding.

110 RY 000h Reserved

These registers define the IMI that services each address in the main memory space.

Each register defines a range. H the address falls in the range defined by an IMIR, the ways fields
in that IMIR define which IMI services accesses with A[7:6] = A.B.C.D.

There are 2 sets of ways fields to support mirering. The Arst set. Image0. defines the default
primary (The default prumary is the primary image at reset. After reset, the primary depends on
error detection). I[f IMG1IWAY1 is set to the same value as IMGOWAYD, no mirroring occurs, If
they are set to different valnes, writes are sent to both IMTs and reads are sent to the primary.

To bound validation of this capability and eliminate multiple equivalent confipurations. any given
configuration amst obey one of the following 3 sets af miles for atl 4 ways (i = A,B.C,D).
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Scenario 1;

Scenario 2:

Scenario 3:

Register Description

No Mirroring:
IMGOWAYTi] = IMG 1 WAYT(1]

Mirroring scross card:
If IMGOWAYTi] = IMI A, IMGIWAYT1] must be IMIC
H IMGOWAY [i] = IMI B. IMG1WAYTi] must be IMI D

Mirroring across XVIBs on a card:
of IMGOWAYTi] = IMI A, IMG1 WAYTi] must be IMI B
If IMGOWAY [1] = IMIC, IMG1 WAY[i] must be IMI D

When the TOLM register is wodified, the NB autowatically adjusts the IMI interleaving repisters
to compensate for the new MMIO zap size. This 1s done by adjusting the limit of each range

upward if 1t 1s above TOLM as shown in I-23.
IMIR[I] LIMIT(3-0] <= TOLM[1512] IMIR[I] LIMIT[12-0] > A[27-12] >= IMIR{i-1) LIMIT[12°0]
IMIRG]LIMIT{3-0] > TOLM[15-12] AIMIRITADJLIMIT[12:0] > AI27-12] >= AIMIR[-1] ADJLIMIT[12:]°
NOTES:

a  IMIR[.LIMIT must be greater han or equal o IMIR-1).LIMIT
b for IMIR{O}. IMIR[-1] is defined to be §

3129

Reserved

28

Rw

RFBI: Read from both Images

0: Reads are i135ued to Imaged when mimoring. Once an error
condition accurs that results in degrading to one memory image.
reads are directed to the remaining healthy image.

1 Reads are issued to Image1 it A[22] XOR A[12] XOR A[8]) when
mirroring. Otherwise, the read is issued 1o Imaged. Once an emar
condition occurs that resulis in degrading fo one memory image,
reads are directed to the remaining healthy image.

2716

RW

000h

LIMIT
This field defines the highest address in the range. This field is compared to
A[39:28]. Ta disable range i, set IMIR[T. LIMIT == IMIR[i-1] L1MIT.

15:14

Ry

oo

IMGTWAYS

This field defines the IMI which services accesses far which A[7:6]=3 and
which mirrors the M1 defined by IMGOWAY 3.

1312

R¥Y

oo

IMGOWAY 3
This field defines the IMI which services accesses for which A[7:6]=3.
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Register Description I n

De

[ 11710 | ”w 00 IMG1WAY2

This field defines the iMI which services accesses far which Aj7 6}=2 and
which mimors the IMI defined by IMGOWAY?2.

a8 RW oo IMGDWAY2
This field defines the IMI which services accesses for which A[7-6]=2.
76 RW 0o IMG1WAY1

This field defines the IMI which services accesses far which Aj7 6}=1 and
which mimors the IMI defined by IMGOWAY 1.

54 RWY 0o IMGOWAY1
This field defines the IMI which services accesses for which Af7 6}=1.
32 RW o IMG1WAYD

This field defines the IMI which services accesses for which AJ7-6)=0 and
which mimors the IMI defined by IMGOWAYD.

1:0 RW 00 IMGOWAYD
This field defines the IMI which services accesses for which A[7 -5)=0.

For the convenience of software which is trying to determine the physical location to which a front
side bus address is sent, 32 scratch bits are associated with each IMIR.

| 30 |RW| 0000000Ch | ADJLIMIT: Adjusted IMIR Limit
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Register Description

This 1s an additional copy of the IMIR registers duplicated for front side bus A as a micro-
architectural convenience. Software must configure SB_A IMIR[i] the same way as IMIR[1] (for
i=0 to ) before any memory accesses are initiated.

3129

34

Reserved

28

RW

RFBI. Read from both Images

[0y Reads are issued to imagel when mirronng. Cnce an emor
rondition accurs that results in degrading to ane memory image,
reads are direcled to the remaining healthy image.

I Reads are issues to image1, if A[22] OR A[12] OR A{8] are
asserted when mirronng. Clherwise, the read is issued to Imageld.
Once an emror condition occurs that resulls in degrading to one
memary image, reads are directed to the remaining healthy image.

2718

RW

000h

LIMIT
This field defines the highest address in the range. This field is compared to
A[349:28]. To disable range i, set IMIR[I) LIMIT == IMIR[i-1].LIMIT.

15:14

RW

60

IMGTWAY3

This field defines the |MI which senvices accesses for which A[7-6]=3 and
which mirrors the iMI defined by IMGOWAY3.

13:12

RW

60

IMGOWAY3
This field defines the |MI which services accesses for which A[7:6]=3.

1490

RW

aa

IMGTWAY2

This fieid defines the |MI which services actesses for which A[7:6]=2 and
which mirrors the IM! defined by IMGUWAYZ.

98

ag

IMGOWAY?2
This fieid defines the |M! which sennces accesses for which A[7:6]=2.

T8

RW

0o

IMGIWAY1

This field defines the IMI which senvices accesses for which A[7:6]=1 and
which mirrors the IMi defined by IMGOWAY 1.

54

RW

0o

IMGOWAY1
This held Defines the IMI which services accesses for which A[7:6]=1.

3.2

ad

IMGIWAYD

This field defines the IMI which services acresses for which Af7:6]=0 and
which mirrors the IMI defined by IMGOWAY(.

in

aa

IMGOWAYD
This field defires the M1 which services accesses for which AJ7-6]=0.
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Register Description

192

This is an additional copy of the IMIR registers duplicated for front side bus B as a micro-
architectural convenience. Saftware must configure SB B_IMIR[i] the same way as IMIRTi] (for
i=0 to 3) before any inemary accesses are initiated.

31:28

RY

Reserved

28

RW

RFBI. Read fram boih Images

1 Reads are issued to Imaged when mirmoring. Once an emar
condition occurs that resulls in degrading to ane memary image,
reads are direcled 1o lhe remaining heailhy image.

1: Reads are tssues ta Image1 if Aj22) OR Af12] OR A[A] are asserled
when mirroring. Otherwise, the read is issued to Imageld. Once an
errar condition occurs that resulls in degrading to one memary
image, reads are directed to the remaining healthy image.

2716

RwW

200h

LIMIT
This field defines the highest address in the range. This field is compared to
A[39:28]). To disable range i, set IMIRIT LIMIT == IMIR[-1].LIMIT.

15:14

RW

IMG1WAY3

This field defines the IMI which services accesses for which A[7:G}=3 and
which mimors the IMI defined by IMGOWAY3.

13:12

RW

IMGOWAY3
This field defines the IMI which services accessas for which A[7G}=3.

1 10

RwW

00

IMG1WAY2

This Reld defines the IMI which services accesses far which A[F:6}=2 and
which mimors the IMI defined by IMGOWAYZ2.

9.8

RwW

0o

IMGOWAY2
This Reld defines the IMI which services accesses for which A[7:6)=2.

FAS

00

IMG1WAY1

This freld defines the IMI which services accesses for which Af7 6)=1 and
which mimors the IMI defined by IMGOWAY 1.

54

0o

IMGOWAY1
This field defines the IMI which services accessas for which Aj7 6]=I.

3z

RW

00

IMG1WAYD

This Reld defines the IMI which services accesses far which A[f G)=0 and
which mimors the IMI defined by IMGOWAYQ .

RW

00

IMGOWAYD
This Reld defines the IMI which services accesses for which AJ7 .G}=0.
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Register Description

The PC1 Express registers are in Device 16 (D16). Function 2 (F2). These registers record the first
and next errors, logging, detection masks and signaling mask for the two Front Side Buses and Hub
Interface. For the register address map, please refer to ] 4-16.

Warning: Address locations that are not listed are considered reserved locations. Writes to “Reserved”
registers may cause unpredictable behavior Reads to "Reserved” registers may refum a non-zero

value.

This register identifies Intel as the manufacturer of the NB. Writes to this register have no effect.

15:0

RO

8086h

VIN: Yendor Identification Number
The value assigned to Intel.

This register combined with the Vendor Identification register uniquely identifies the NB Functiou
in the event that a driver is required. Writes to this register have no effect.

150 RO 2612h DIN: Device Identification Number
Identiftes each funciion of the NB.
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Register Description I n

194

This register contains the revision number of the Intel® E&501 chipset North Bridge (NB}.

Des

7.4 RO Oh Major_rev: Major Revision
Steppings which require all masks to be regenerated.

1 B stepping

30 RO Oh Minor_rev: Minor Revision

Incrementad for each stepping which does not modify all masks. Reset for each
major revision.

0: x0 stepping
1: x1 stepping
2 %2 stepping

This register contains the Class Code for the device.

2316 | RO 0E6h BaseClass: Base Class

This field indicates Lhe general device category. For the NMB, this field is hardwired to
06h, indicating it is a "Bridge Device”.

158 | RG 0on SubClass: Sub-Class

This fietd qualifies the Base Class, providing a more detailed specificaion of the
device funclion.

For this device default ¥s 00h, indicating “Host Bridge”.

FR!) RO 00h RLPI: Register-Level Programming Interface

This field identifies a specific programming interface {f any), that device
independemnt soflware can use io interact with the device. There are no such

inferfaces defined for “Host Bridge” types, and this field is hardwired to 00h.
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