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Introduction I n t e I

1 Introduction

The Intel Atom® x6000E series, Pentium® N and J series, and Celeron® N and J series
processor is targeted towards various IoT segments, such as industrial, retail, and
embedded. It features real time compute with technologies such as TSN, TCC, which
are expected to drive the future of IoT.

Intel Atom® x6000E series, Pentium® N and J series, and Celeron® N and J series
processor is an Intel Architecture (IA) Multi-Chip Processor (MCP) 2-Chip Package, built
on a 10-nanometer Compute Die and a 14-nanometer Platform Controller Hub (PCH)
into a single package. Both dies are connected via the On Package Interface (OPI).

1.1 About this Manual

This document is intended for Original Equipment Manufacturers (OEMs), Original
Design Manufacturers (ODM) and BIOS vendors creating products based on the Elkhart
Lake family Multi Chip Package (MCP).

Throughout this document, the name “Processor” is used as a general term and refers
to all Elkhart Lake family SKUs, unless specifically noted otherwise. The compute die
may be referred to simply as "Compute Die” and the Platform Controller Hub may be
referred to simply as “PCH".

This manual assumes a working knowledge of the vocabulary and principles of
interfaces and architectures such as PCI express* (PCle*), Universal Serial Bus (USB),
Advanced Host Controller Interface (AHCI), eXtensible Host Controller Interface (xHCI),
and so forth.

This manual abbreviates PCI buses as Bn, devices as Dn and functions as Fn. For
example, Device 31 Function 0 is abbreviated as D31:F0, and Bus 1 Device 8 Function
0 is abbreviated as B1:D8:F0. Generally, the bus number will not be used, and can be
considered to be Bus 0. These numbers are shown as decimal unless otherwise
indicated.

This is the core reference document for external design specifications. Information
provided here takes precedence, if there are any discrepancies found in related

documents.
1.2 References
Specification Document #/Location
Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and ] 636112

Series Processors for IoT Applications Datasheet Volume 1

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and ] 635255
Series Processors for Internet of Things (I0T) Applications, Datasheet,
Volume 2 (Book 1 of 3)

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and ] 636723
Series Processors for Internet of Things (IoT) Applications, Datasheet,
Volume 2 (Book 3 of 3)
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Enhanced Serial Peripheral Interface (eSPI) Controller

Enhanced Serial Peripheral
Interface (eSPI) Controller

2.1

eSPI Configuration Registers Summary

This chapter documents the registers in Bus: 0, Device 31, Function 0.

Summary of Bus: 0, Device: 31, Function: 0 Registers

Offset (Bsyitz:s) Register Name (Register Symbol) D‘f‘;fuu;t
Oh 4 Device and Vendor Identifiers (ESPI_DID_VID) 4B008086h
4h 4 Device Status and Command (ESPI_STS_CMD) 00000403h
6h 2 Primary Status (STS) 0200h
8h 4 Class Code and Revision ID (ESPI_CC_RID) 06010000h
ch 4 ?Egigp_e;éhgrigggilr?eader Type and Primary Latency 00800000h
Dh 1 Primary Latency Timer (PLT) 00h
Eh 1 Header Type (HTYPE) 80h
2Ch 4 Sub System Identifiers (ESPI_SS) 00000000h
34h 4 Capability List Pointer (ESPI_CAPP) 00000000h
64h 4 Peripheral Channel Serial IRQ Control (ESPI_PCSERIRQC) 00000000h
80h 4 I/O Decode Ranges and I/0O Enables (ESPI_IOD_IOE) 00000000h
82h 2 I/0 Enables (IOE) 0000h
84h 4 LPC Generic IO Range 1 (ESPI_LGIR1) 00000000h
88h 4 LPC Generic I0 Range 2 (ESPI_LGIR2) 00000000h
8Ch 4 LPC Generic IO Range 3 (ESPI_LGIR3) 00000000h
90h 4 LPC Generic I0 Range 4 (ESPI_LGIR4) 00000000h
94h 4 USB Legacy Keyboard/Mouse Control (ESPI_ULKMC) 00000000h
98h 4 LPC Generic Memory Range (ESPI_LGMR) 00000000h
AOh 4 eSPI CS1 10 Routing Enables (ESPI_CS1IORE) 00000000h
A4h 4 eSPI CS1 Generic IO Range 1 (ESPI_CS1GIR1) 00000000h
A8h 4 eSPI CS1 Generic Memory Range 1 (ESPI_CS1GMR1) 00000000h
DOh 4 FWH ID Select 1 (ESPI_PCFS1) 00000000h
D4h 4 FWH ID Select 2 (ESPI_PCFS2) 00000000h
D8h 4 BIOS Decode Enable (ESPI_BDE) 0000FFCFh
DCh 4 BIOS Control (ESPI_BC) 00000020h
EOh 4 PCI Clock Control (PCCTL) 00000000h
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Offset (BS\;tz:s) Register Name (Register Symbol) Dveaff'uu;t
FOh 4 Unsupported Request Error Status (URES) 00000000h
F4h Unsupported Request Error Control (UREC) 00000000h
F8h 4 Manufacturer's ID (ESPI_MANID) 00000F00h

intel.

2.1.1 Device and Vendor Identifiers (ESPI_DID_VID) - Offset Oh

Various Identifiers.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + Oh 4B008086h
Bit Default & . B —
Range Access Field Name (ID): Description
4B0Oh Device Identification (DID):
31:16 ROV The default value of this is hardwired. The upper 9-bits of this field can be
overridden by the SetID IOSF-SB Message.
15:0 8086h Vendor Identification (VID):
’ RO Indicates Intel

2.1.2 Device Status and Command (ESPI_STS_CMD) - Offset 4h

Device Status and Command.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 4h 00000403h
Bit Default & . B —
Range Access Field Name (ID): Description
oh Detected Parity Error (DPE):
31 RW/1C/V Set when the bridge detects a parity error on the internal backbone. This bit gets
set even if CMD.PERE is not set.
30 Oh Signaled System Error (SSE):
RW/1C/V Set when the LPC bridge signals a system error to the internal SERR# logic.
oh Received Master Abort (RMA):
29 RW/1C/V Set when the bridge receives a completion with unsupported request status from
the backbone.
oh Received Target Abort (RTA):
28 Set when the bridge receives a completion with completer abort status from the
RW/1C/V
backbone.
oh Signaled Target Abort (STA):
27 Set when the bridge generates a completion packet with target abort status on
RW/1C/V
the backbone.
26:25 Oh DEVSEL# Timing Status (DTS):
’ RO Indicates medium timing, although this has no meaning on the backbone.
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®

Bit Default & . B R
Range Access Field Name (ID): Description
oh Data Parity Error Detected (DPD):
24 RW/1C/V Set when the bridge receives a completion packet from the backbone from a
previous request, and detects a parity error, and CMD.PERE is set.
53 Oh Fast Back to Back Capable (FBC):
RO Reserved
Oh
22 RO Reserved
51 Oh 66 MHz Capable (C66):
RO Reserved
20 Oh Capabilities List (CLIST):
RO There is a capabilities list in the LPC bridge.
19 Oh Interrupt Status (INTS):
RO The LPC bridge does not generate interrupts.
Oh
18:11 RO Reserved
10 1h Interrupt Disable (INTD):
RO The LPC bridge has no interrupts to disable
9 Oh Fast Back to Back Enable (FBE):
RO Reserved
8 Oh SERR# Enable (SEE):
RW The LPC bridge generates SERR# if this bit is set.
7 Oh Wait Cycle Control (WCC):
RO Reserved
oh Parity Error Response Enable (PERE):
6 RW When this bit is set to 1, it enables the LPC bridge to response to parity errors
detected on backbone interface.
5 Oh VGA Palette Snoop (VGA_PSE):
RO Reserved
4 Oh Memory Write and Invalidate Enable (MWIE):
RO Reserved
3 Oh Special Cycle Enable (SCE):
RO Reserved
Bus Master Enable (BME):
> Oh Controls a device's ability to act as a master on the bus. A value of 0 disables the
RW device from generating traffic. A value of 1 allows the device to behave as a bus
master. State after RST# is 0.
1 1h Memory Space Enable (MSE):
RO Memory space cannot be disabled on LPC.
0 1h I/0 Space Enable (IOSE):
RO I/0 space cannot be disabled on LPC.

2.1.3 Primary Status (STS) - Offset 6h

Status.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:0] + 6h 0200h
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Bit Default & . . R
Range Access Field Name (ID): Description
oh Detected Parity Error (DPE):
15 RW/1C Set when the bridge detects a parity error on the internal backbone. This bit gets
set even if CMD.PERE is not set.
14 Oh Signaled System Error (SSE):
RW/1C Set when the LPC bridge signals a system error to the internal SERR# logic.
oh Received Master Abort (RMA):
13 RO Set when the bridge receives a completion with unsupported request status from
the backbone. LPC is a target only controller.
oh Received Target Abort (RTA):
12 RO Set when the bridge receives a completion with completer abort status from the
backbone. LPC is a target only controller.
oh Signalled Target Abort (STA):
11 Set when the bridge generates a completion packet with target abort status on
RW/1C
the backbone.
10:9 1h DEVSEL# Timing Status (DTS):
’ RO Indicates medium timing, although this has no meaning on the backbone.
oh Data Parity Error Detected (DPD):
8 RW/1C Set when the bridge receives a completion packet from the backbone from a
previous request, and detects a parity error, and CMD.PERE is set.
7 Oh Fast Back to Back Capable (FBC):
RO Reserved
Oh
6 RO Reserved
5 Oh 66 MHz Capable (C66):
RO Reserved
4 0Oh Capabilities List (CLIST):
RO There is a capabilities list in the LPC bridge.
3 Oh Interrupt Status (INTRSTS):
RO The LPC bridge does not generate interrupts.
Oh
2:0 RO Reserved

2.1.4 Class Code and Revision ID (ESPI_CC_RID) - Offset 8h

Writing to this register controls what is reported in all of the RID registers in the
component. The value written does not get directly loaded in this register. However, the
value is checked to determine which value to report.

intel.

Once written, additional writes to this register must not have any effect until a core-well
reset occurs. BIOS must always write to this register in order to guarantee that the func-
tionality is locked.

Type

Size Offset Default

PCI

32 bit [B:0, D:31, F:0] + 8h 06010000h
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Bit Default & . . R
Range Access Field Name (ID): Description
31:24 06h Base Class Code (BCC):

' RO Indicates the device is a bridge device.
23:16 01h Sub-Class Code (SCC):
' RO Indicates the device a PCI to ISA bridge.
15:8 00h Programming Interface (PI):
’ RO The LPC bridge has no programming interface.
Revision ID (RID):
2:0 00h Indicates the part revision
' RO/V This will reset to 0 but is expected to be overridden by the SetID IOSF-SB
message.

2.1.5 Peripheral Channel Header Type and Primary Latency
(ESPI_PCHT_PCPLT) - Offset Ch

Peripheral Channel Header Type and Primary Latency.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + Ch 00800000h
Bit Default & . B P
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
23 1h Multi-function Device (MFD):
RO This bit is 1 to indicate that this PCI function is part of a multi-function device.
22:16 00h Header Type (HTYPE):
' RO Identifies the header layout of the configuration space, which is a generic device.
15:11 00h Master Latency Count (MLC):
' RO Reserved
Oh
10:0 RO Reserved

2.1.6 Primary Latency Timer (PLT) - Offset Dh

Primary Latency Timer.

Type Size Offset Default

PCI 8 bit [B:0, D:31, F:0] + Dh 00h
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2.1.7

2.1.8

2.1.9

February 2023
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Bit Default & . . R
Range Access Field Name (ID): Description
7:3 00h Master Latency Count (MLC):
’ RO Reserved
Oh
2:0 RO Reserved

Header Type (HTYPE) - Offset Eh

Header Type.
Type Size Offset Default
PCI 8 bit [B:0, D:31, F:0] + Eh 80h
Bit Default & . B I
Range Access Field Name (ID): Description
7 1h Multi-function Device (MFD):
RO This bit is 1 to indicate a multifunction device.

6:0 00h Header Type (HTYPE):

’ RO Identifies the header layout of the configuration space, which is a generic device.

Sub System Identifiers (ESPI_SS) - Offset 2Ch

This register is initialized to logic 0 by the assertion of PLTRST#. This register can be
written only once after PLTRST# de-assertion.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 2Ch 00000000h
Bit Default & . B -
Range Access Field Name (ID): Description
31:16 0000h Subsystem ID (SSID):
’ RW/O This is written by BIOS. No hardware action taken on this value.
15:0 0000h Subsystem Vendor ID (SSVID):
’ RW/O This is written by BIOS. No hardware action taken on this value.

Capability List Pointer (ESPI_CAPP) - Offset 34h

Capability List Pointer.

Type

Size Offset Default

PCI

00000000h

32 bit [B:0, D:31, F:0] + 34h
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:8 RO Reserved
7:0 00h Capability Pointer (CP):
' RO Indicates the offset of the first Capability Item.

2.1.10 Peripheral Channel Serial IRQ Control (ESPI_PCSERIRQC)
- Offset 64h

Peripheral Channel Serial IRQ Control.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:0] + 64h 00000000h

Bit Default &

Range Access Field Name (ID): Description

Oh
31:0 RO Reserved

2.1.11 I/0 Decode Ranges and I/0 Enables (ESPI_IOD_IOE) -
Offset 80h

I/O Decode Ranges and I/0O Enables.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 80h 00000000h
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:30 RO Reserved
29 Oh Microcontroller Enable #2 (ME2):
RW Enables decoding of I/0 locations 4Eh and 4Fh to LPC.
58 Oh SuperI/O Enable (SE):
RW Enables decoding of I/0 locations 2Eh and 2Fh to LPC.
57 Oh Microcontroller Enable #1 (ME1):
RW Enables decoding of 1/0O locations 62h and 66h to LPC.
26 Oh Keyboard Enable (KE):
RW Enables decoding of the keyboard I/0 locations 60h and 64h to LPC.
55 Oh High Gameport Enable (HGE):
RW Enables decoding of the I/O locations 208h to 20Fh to LPC.
o Oh Low Gameport Enable (LGE):
RW Enables decoding of the I/O locations 200h to 207h to LPC.
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
23:20 RO Reserved
19 Oh Floppy Drive Enable (FDE):
RW Enables decoding of the FDD range to LPC. Range is selected by LIOD.FDE
18 Oh Parallel Port Enable (PPE):
RW Enables decoding of the LPT range to LPC. Range is selected by LIOD.LPT.
17 Oh Com Port B Enable (CBE):
RW Enables decoding of the COMB range to LPC. Range is selected LIOD.CB.
16 Oh Com Port A Enable (CAE):
RW Enables decoding of the COMA range to LPC. Range is selected LIOD.CA.
Oh
15:13 RO Reserved
FDD Range (FDD):
oh The following table describes which range to decode for the FDD Port
12 RW Bits Decode Range
0 3F0h - 3F5h, 3F7h (Primary)
1 370h - 375h, 377h (Secondary)
Oh
11:10 RO Reserved
LPT Range (LPT):
The following table describes which range to decode for the LPT Port:
oh Bits Decode Range
9:8 RW 00 378h - 37Fh and 778h - 77Fh
01 278h - 27Fh (port 27%h is read only) and 678h - 67Fh
10 3BCh - 3BEh and 7BCh - 7BEh
11 Reserved
Oh
7 RO Reserved

intel.
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Bit Default &

Range Access Field Name (ID): Description

ComB Range (CB):
The following table describes which range to decode for the COMB Port
Bits Decode Range
000 3F8h - 3FFh (COM 1)
oh 001 2F8h - 2FFh (COM 2)
6:4 RW 010 220h - 227h

011 228h - 22Fh
100 238h - 23Fh
101 2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)

Oh
3 RO Reserved

ComA Range (CA):
The following table describes which range to decode for the COMA Port
Bits Decode Range
000 3F8h - 3FFh (COM 1)
oh 001 2F8h - 2FFh (COM 2)
2:0 RW 010 220h - 227h

011 228h - 22Fh
100 238h - 23Fh
101 2E8h - 2EFh (COM 4)
110 338h - 33Fh
111 3E8h - 3EFh (COM 3)

2.1.12 I/0 Enables (IOE) - Offset 82h

I/0 Enables.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:0] + 82h 0000h
Bit Default & . . -
Range Access Field Name (ID): Description
Oh
15:14 RO Reserved
13 Oh Microcontroller Enable #2 (ME2):
RW Enables decoding of I/O locations 4Eh and 4Fh to LPC.
12 Oh SuperI/O Enable (SE):
RW Enables decoding of I/O locations 2Eh and 2Fh to LPC.
11 Oh Microcontroller Enable #1 (ME1):
RW Enables decoding of 1/0 locations 62h and 66h to LPC.
10 Oh Keyboard Enable (KE):
RW Enables decoding of the keyboard I/0 locations 60h and 64h to LPC.
9 Oh High Gameport Enable (HGE):
RW Enables decoding of the I/O locations 208h to 20Fh to LPC.
8 Oh Low Gameport Enable (LGE):
RW Enables decoding of the I/O locations 200h to 207h to LPC.
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Bit Default & . . P
Range Access Field Name (ID): Description
Oh
7:4 RO Reserved
3 Oh Floppy Drive Enable (FDE):
RW Enables decoding of the FDD range to LPC. Range is selected by LIOD.FDE
2 Oh Parallel Port Enable (PPE):
RW Enables decoding of the LPT range to LPC. Range is selected by LIOD.LPT.
1 Oh Com Port B Enable (CBE):
RW Enables decoding of the COMB range to LPC. Range is selected LIOD.CB.
0 Oh Com Port A Enable (CAE):
RW Enables decoding of the COMA range to LPC. Range is selected LIOD.CA.

2.1.13 LPC Generic IO Range 1 (ESPI_LGIR1) - Offset 84h
LPC Generic IO Range 1.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 84h 00000000h
Bit Default & . B I
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Address[7:2] Mask (ADDR_MASK):
00h A 1 in any bit position indicates that any value in the corresponding address bit in
23:18 RW a received cycle will be treated as a match. The corresponding bit in the Address
field, below, is ignored. The mask is only provided for the lower 6 bits of the
DWord address, allowing for decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved
0000h ADDR:
15:2 RW DWord-aligned address. Note that PCH does not provide decode down to the word
or byte level.
Oh
1 RO Reserved
oh LPC Decode Enable (LDE):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

2.1.14 LPC Generic I0 Range 2 (ESPI_LGIR2) - Offset 88h
LPC Generic IO Range 2.

Type

Size Offset Default

PCI

32 bit [B:0, D:31, F:0] + 88h 00000000h

intel.
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2.1.16
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Bit Default & . . I
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Address[7:2] Mask (ADDR_MASK):
00h A 1 in any bit position indicates that any value in the corresponding address bit in
23:18 RW a received cycle will be treated as a match. The corresponding bit in the Address
field, below, is ignored. The mask is only provided for the lower 6 bits of the
DWord address, allowing for decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved
0000h ADDR:
15:2 RW DWord-aligned address. Note that PCH does not provide decode down to the word
or byte level.
Oh
1 RO Reserved
oh LPC Decode Enable (LDE):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

LPC Generic I0 Range 3 (ESPI_LGIR3) - Offset 8Ch

LPC Generic I0 Range 3.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 8Ch 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Address[7:2] Mask (ADDR_MASK):
00h A 1 in any bit position indicates that any value in the corresponding address bit in
23:18 RW a received cycle will be treated as a match. The corresponding bit in the Address
field, below, is ignored. The mask is only provided for the lower 6 bits of the
DWord address, allowing for decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved
0000h ADDR:
15:2 RW DWord-aligned address. Note that PCH does not provide decode down to the word
or byte level.
Oh
1 RO Reserved
oh LPC Decode Enable (LDE):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

LPC Generic IO Range 4 (ESPI_LGIR4) - Offset 90h

LPC Generic IO Range 4.
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Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 90h 00000000h
Bit Default & . B I
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Address[7:2] Mask (ADDR_MASK):
00h A 1 in any bit position indicates that any value in the corresponding address bit in
23:18 RW a received cycle will be treated as a match. The corresponding bit in the Address
field, below, is ignored. The mask is only provided for the lower 6 bits of the
DWord address, allowing for decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved
0000h ADDR:
15:2 RW DWord-aligned address. Note that PCH does not provide decode down to the word
or byte level.
Oh
1 RO Reserved
oh LPC Decode Enable (LDE):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

2.1.17 USB Legacy Keyboard/Mouse Control (ESPI_ULKMC) -
Offset 94h

USB Legacy Keyboard/Mouse Control.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + 94h 00000000h
Bit Default & . B R
Range Access Field Name (ID): Description
Oh
31:16 RO Reserved
SMI Caused by End of Pass-through (SMIBYENDPS):
Oh Indicates if the event occurred. Note that even if the corresponding enable bit is
15 RW/1C/V not set in the Bit 7, then this bit will still be active. It is up to the SMM code to use
the enable bit to determine the exact cause of the SMI#. Writing a 1 to this bit
will clear the latch.
Oh
14:12 RO Reserved
SMI Caused by Port 64 Write (TRAPBY64W):
Indicates if the event occurred. Note that even if the corresponding enable bit is
11 Oh not set in the Bit 3, then this bit will still be active. It is up to the SMM code to use
RW/1C/V | the enable bit to determine the exact cause of the SMI#. Writing a 1 to this bit
will clear the latch. Note that the A20Gate Pass-Through Logic allows specific port
64h Writes to complete without setting this bit.

intel.
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Bit Default &

Range Access Field Name (ID): Description

SMI Caused by Port 64 Read (TRAPBY64R):

Oh Indicates if the event occurred. Note that even if the corresponding enable bit is
10 RW/1C/V not set in the Bit 2, then this bit will still be active. It is up to the SMM code to use

the enable bit to determine the exact cause of the SMI#. Writing a 1 to this bit
will clear the latch.

SMI Caused by Port 60 Write (TRAPBY60W):

Indicates if the event occurred. Note that even if the corresponding enable bit is
9 Oh not set in the Bit 1, then this bit will still be active. It is up to the SMM code to use
RW/1C/V the enable bit to determine the exact cause of the SMI#. Writing a 1 to this bit
will clear the latch. Note that the A20Gate Pass-Through Logic allows specific port
60h Writes to complete without setting this bit.

SMI Caused by Port 60 Read (TRAPBY60R):

Oh Indicates if the event occurred. Note that even if the corresponding enable bit is

8 RW/1C/V not set in the Bit 0, then this bit will still be active. It is up to the SMM code to use
the enable bit to determine the exact cause of the SMI#. Writing a 1 to this bit

will clear the latch.

oh SMI at End of Pass-through Enable (SMIATENDPS):

7 RW May need to cause SMI at the end of a pass-through. Can occur if an SMI is
generated in the middle of a pass through, and needs to be serviced later.

oh Pass Through State (PSTATE):

6 RO/V This read-only bit indicates that the state machine is in the middle of an A20GATE
pass-through sequence. If software needs to reset this bit, it should set Bit 5 0.

A20Gate Pass-Through Enable (A20PASSEN):

Oh When enabled, allows A20GATE sequence Pass-Through function. When enabled,
5 RW a specific cycle sequence involving writes to port 60h and port 64h do not result
in the setting of the SMI status bits.SMI# will not be generated, even if the
various enable bits are set.

Oh
4 RO Reserved
3 Oh SMI on Port 64 Writes Enable (S64WEN):
RW When set, a 1 in bit 11 will cause an SMI event.
5 Oh SMI on Port 64 Reads Enable (S64REN):
RW When set, a 1 in bit 10 will cause an SMI event.
1 Oh SMI on Port 60 Writes Enable (S60WEN):
RW When set, a 1 in bit 9 will cause an SMI event.
0 Oh SMI on Port 60 Reads Enable (S60REN):
RW When set, a 1 in bit 8 will cause an SMI event.

2.1.18 LPC Generic Memory Range (ESPI_LGMR) - Offset 98h

LPC Generic Memory Range.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:0] + 98h 00000000h
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2.1.19

Note:

February 2023

Bit Default &

Range Access Field Name (ID): Description

0000h Memory Address[31:16] (MADDR):

31:16 RW This field specifies a 64KB memory block anywhere in the 4GB memory space
that will be decoded to LPC as standard LPC Memory Cycle if enabled.

Oh
15:1 RO Reserved
oh LPC Memory Range Decode Enable (LGMRD_EN):
0 RW When this bit is set to 1, then the range specified in this register is enabled for

decoding to LPC.

eSPI CS1 IO Routing Enables (ESPI_CS1IORE) - Offset
AOh

This register is used to route fixed I/O transactions from the Host to the second Slave
device (CS1#) over the Peripheral Channel on the eSPI bus.

Register Lock: This register is locked in a single Slave configuration (soft-strap
espi_csl_en = 0b). All writes to this register must be dropped and reads to this register
must return the default (reset) values.

Implementation / Usage Note: PCIODE enables a given range if that is zero, all
accesses to that range are U/R'd, irrespective of the settings for that range in this
register. So PCIODE should be set/checked first. If a given range is enabled in PCIODE,
then this register (PCCS1IORE) is used to select which eSPI Slave device to route the
transactions to. When a second eSPI Slave device is not present, then PCCS1IORE is
ignored and all 10 transactions targeted to any range enabled in PCIODE are routed to
CSO#.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + AOh 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:15 RO Reserved
Debug Port CS1# Routing Enable (DPRE):
oh Enables routing of I/0 locations 80h, 84h-86h, 88h, 8Ch-8Eh, 90h, 94h-96h, 98h,
14 RW/V 9Ch-9Eh to eSPI CS1#.
This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Microcontroller #2 CS1# Routing Enable (MRE2):
13 Oh Enables routing of I/O locations 4Eh and 4Fh to eSPI CS1#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
SuperI/O CS1# Routing Enable (SRE):
12 Oh Enables routing of I/O locations 2Eh and 2Fh to eSPI CS1#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
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Note:
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Bit Default & . . .
Range Access Field Name (ID): Description
Microcontroller #1 CS1# Routing Enable (MRE1):
11 Oh Enables routing of I/O locations 62h and 66h to eSPI CS1+#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Keyboard CS1# Routing Enable (KRE):
10 Oh Enables routing of the keyboard I/O locations 60h and 64h to eSPI CS1+#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
High Gameport CS1# Routing Enable (HGRE):
9 Oh Enables routing of the I/0O locations 208h to 20Fh to eSPI CS1#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Low Gameport CS1# Routing Enable (LGRE):
8 Oh Enables routing of the I/0 locations 200h to 207h to eSPI CS1+#.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Oh
7:4 RO Reserved
Floppy Drive CS1# Routing Enable (FDRE):
3 Oh Enables routing of the FDD range to eSPI CS1#. Range is selected by LIOD.FDE.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Parallel Port CS1# Routing Enable (PPRE):
> Oh Enables routing of the LPT range to eSPI CS1#. Range is selected by LIOD.LPT.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Com Port B CS1# Routing Enable (CBRE):
1 Oh Enables routing of the COMB range to eSPI CS1#. Range is selected by LIOD.CB.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.
Com Port A CS1# Routing Enable (CARE):
0 Oh Enables routing of the COMA range to eSPI CS1#. Range is selected by LIOD.CA.
RW/V This field is only writeable if the eSPI CS1 is enabled and is RO when eSPI CS1 is
disabled.

eSPI CS1 Generic I0 Range 1 (ESPI_CS1GIR1) - Offset

A4h

This register has the same bit definitions as PCLGIR1.

This register is used to route variable 10 transactions from the Host to the second Slave

device (CS1#) over the Peripheral Channel on the eSPI bus.

Implementation Note: If this range is enabled (LPC Decode Enable = 1b) in a single
Slave configuration (espi_cs1_en soft-strap = 0b), any IO accesses to the range must

by U/Rd by eSPI-MC.

Type

Size Offset Default

PCI

32 bit [B:0, D:31, F:0] + A4h 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Address[7:2] Mask (ADDR_MASK):
00h A 1 in any bit position indicates that any value in the corresponding address bit in
23:18 RW a received cycle will be treated as a match. The corresponding bit in the Address
field, below, is ignored. The mask is only provided for the lower 6 bits of the
DWord address, allowing for decoding blocks up to 256 bytes in size.
Oh
17:16 RO Reserved
0000h ADDR:
15:2 RW DWord-aligned address. Note that PCH does not provide decode down to the word
or byte level.
Oh
1 RO Reserved
oh LPC Decode Enable (LDE):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

2.1.21 eSPI CS1 Generic Memory Range 1 (ESPI_CS1GMR1) -
Offset A8h

This register has the same bit definitions as PCLGMR.

intel.

Note: This register is used to route memory transactions from the Host to the second Slave
device (CS1#) over the Peripheral Channel on the eSPI bus.

Implementation Note: If this range is enabled (LPC Decode Enable = 1b) in a single
Slave configuration (espi_csl_en soft-strap = 0b), any IO accesses to the range must
by U/Rd by eSPI-MC.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + A8h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
0000h Memory Address[31:16] (MADDR):
31:16 RW This field specifies a 64KB memory block anywhere in the 4GB memory space
that will be decoded to LPC as standard LPC Memory Cycle if enabled.
Oh
15:1 RO Reserved
oh LPC Memory Range Decode Enable (LGMRD_EN):
0 RW When this bit is set to 1, then the range specified in this register is enabled for
decoding to LPC.

2.1.22 FWH ID Select 1 (ESPI_PCFS1) - Offset DOh
FWH ID Select 1.
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Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + DOh 00000000h
Bit Default & . B P
Range Access Field Name (ID): Description
Oh
31:0 RO Reserved
FWH ID Select 2 (ESPI_PCFS2) - Offset D4h
FWH ID Select 2.
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + D4h 00000000h
RaBrI\tge Dle\f:?::lsts& Field Name (ID): Description
Oh
31:0 RO Reserved

BIOS Decode Enable (ESPI_BDE) - Offset D8h

Note that this register affects the BIOS decode regardless of whether the BIOS is
resident on SPI. The concept of Feature Space does not apply to SPI-based flash. PCH
simply decodes these ranges as memory accesses when enabled for the SPI flash

interface.
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + D8h 0000FFCFh
Bit Default & . . -
Range Access Field Name (ID): Description
BDE Lock Enable (BLE):
31 Oh When this bit is set, the RW bits of this BDE register are locked down. Once set,
RW/L this bit can only be cleared by PLTRST#.
Locked by: ESPI_BDE.BLE
Oh
30:16 RO Reserved
F8-FF Enable (EF8):
1h Enables decoding of 512K of the following
15 RO BIOS range:
Data space: FFF80000h - FFFFFFFFh
Feature space: FFB80000Oh - FFBFFFFFh
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Bit
Range

Default &
Access

Field Name (ID): Description

14

1h
RW/L

FO-F8 Enable (EFO0):

Enables decoding of 512K of the following
BIOS range:

Data space: FFFO0000h - FFF7FFFFh
Feature space: FFBO000OOh - FFB7FFFFh
Locked by: ESPI_BDE.BLE

13

1h
RW/L

E8-EF Enable (EES8):

Enables decoding of 512K of the following
BIOS range:

Data space: FFE80000h - FFEFFFFFh
Feature space: FFA80000h - FFAFFFFFh
Locked by: ESPI_BDE.BLE

12

1h
RW/L

EO-E8 Enable (EEO):

Enables decoding of 512K of the following
BIOS range:

Data space: FFEOO000h - FFE7FFFFh
Feature Space: FFAO00OOh - FFA7FFFFh
Locked by: ESPI_BDE.BLE

11

1h
RW/L

D8-DF Enable (ED8):

Enables decoding of 512K of the following
BIOS range:

Data space: FFD80000h - FFDFFFFFh
Feature space: FF980000h - FFOFFFFFh
Locked by: ESPI_BDE.BLE

10

1h
RW/L

DO0-D7 Enable (EDO):

Enables decoding of 512K of the following
BIOS range:

Data space: FFD0O0000Oh - FFD7FFFFh
Feature space: FF900000h - FF97FFFFh
Locked by: ESPI_BDE.BLE

1h
RW/L

C8-CF Enable (EC8):

Enables decoding of 512K of the following
BIOS range:

Data space: FFC80000h - FFCFFFFFh
Feature space: FF880000h - FF8FFFFFh
Locked by: ESPI_BDE.BLE

1h
RW/L

C0-C7 Enable (ECO):

Enables decoding of 512K of the following
BIOS range:

Data space: FFC00000h - FFC7FFFFh
Feature space: FF800000h - FF87FFFFh
Locked by: ESPI_BDE.BLE

1h
RW/L

Legacy F Segment Enable (LFE):

This enables the decoding of the

legacy 64KB range at FOO00h - FFFFFh

Note that decode for the BIOS legacy F segment is enabled by the
LFE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.
Locked by: ESPI_BDE.BLE
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R:rI\:;e D:E:a:::lsts& Field Name (ID): Description
Legacy E Segment Enable (LEE):
This enables the decoding of the
6 1h legacy 64KB range at EO000h - EFFFFh
RW/L Note that decode for the BIOS legacy E segment is enabled by the
LEE bit only, it is not affected by the GEN_PMCON_1.iA64_EN bit.
Locked by: ESPI_BDE.BLE
5:4 gg Reserved
70-7F Enable (E70):
Enables decoding of 1MB of the following
3 1h BIOS range:
RW/L Data space: FF700000h - FF7FFFFFh
Feature space: FF300000h - FF3FFFFFh
Locked by: ESPI_BDE.BLE
60-6F Enable (E60):
Enables decoding of 1MB of the following
5 1h BIOS range:
RW/L Data space: FF600000h - FF6FFFFFh
Feature Space: FF200000h - FF2FFFFFh
Locked by: ESPI_BDE.BLE
50-5F Enable (E50):
Enables decoding of 1MB of the following
1 1h BIOS range:
RW/L Data space: FF500000h - FF5FFFFFh
Feature space: FF100000h - FF1FFFFFh
Locked by: ESPI_BDE.BLE
40-4F Enable (E40):
Enables decoding of 1MB of the following
0 1h BIOS range:
RW/L Data space: FF400000h - FF4FFFFFh
Feature space: FFOO0000h - FFOFFFFFh
Locked by: ESPI_BDE.BLE

2.1.25 BIOS Control (ESPI_BC) - Offset DCh
BIOS Control.

Type

Size Offset Default

PCI

32 bit [B:0, D:31, F:0] + DCh 00000020h
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RaBr:tge Dzi:?:z_lsts& Field Name (ID): Description
31:12 gg Reserved
BIOS Write Reporting (Async-SMI) Enable (BWRE):

11 Oh 1'b0: Disable reporting of BIOS Write event.

RW/L 1'b1: Enable reporting of BIOS Write event (PCBC.BWRS = 1) using Async-SMI.
Locked by: ESPI_BC.BILD
BIOS Write Status (BWRS):
HW sets this bit if a memory write access is detected to a protected BIOS range.
1'b0: Memory writes to BIOS region not attempted or attempted with PCBC.WPD
=1.

Oh 1'b1l: A memory writes transaction to BIOS region has been received with

10 RW/1C/v | PCBC.WPD = 0.

Note: An Async-SMI message is generated to report this event if PCBC.BWRE is
set.

Note: SW must write a 1 to this bit to clear it, which will also deassert the
Async-SMI,

if PCBC.BWRE is set.

9 gg Reserved

BIOS Write Protect Disable Status (BWPDS):

HW sets this bit if configuration write access is detected to protected PCBC.WPD

bit.

1'b0: No attempt has been made to set PCBC.WPD with PCBC.LE = 1.

1'b1: A configuration write request has been received to set PCBC.WPD (0 1) with

Oh PCBC.LE = 1.

8 RwW/1Cc/v | Note: AnIOSF-SB Sync-SMI (Assert_SSMI) message is generated to report this
event if HW sets this bit. The unsuccessful completion for the
configuration write is returned upon receiving the SMI_Ack message
response.

Note: SW must write a 1 to this bit to clear it, which will also deassert the
Sync-SMI (IOSF-SB Deassert_SSMI message is generated).

Note: The Sync-SMI sets the PMC SMI_STS.TCO_STS register.

BIOS Interface Lock-Down (BILD):

When set, prevents BC.TS and BC.BBS from being changed. This bit can only be

written from 0 to 1 once.

7 |Oh BIOS Note: This bit is not backed up in the RTC well. This bit

RW/L should also be set in the BUC register in the RTC device to record
the last state of this value following a cold reset.
Locked by: ESPI_BC.BILD
Boot BIOS Strap (BBS):
This field determines the destination of accesses to the BIOS memory range.
Bits Description;
0 SPI
6 Oh 1 Reserved
RW/V/L When SPI is selected, the range that is decoded is further qualified by other
configuration bits described in the respective sections.
The value in this field can be overwritten by software as long as the BIOS
Interface Lock-Down is not set.
Locked by: ESPI_BC.BILD
Enable InNSMM.STS (EISS):
When this bit is set, the BIOS region is not writable until SMM sets the
1h InSMM.STS bit. Today BIOS Flash is writable if WPD is a 1. If this bit (5) is set,
5 then WPD must be a 1 and InSMM.STS (OxFED3_0880(0)) must be 1 also.
RW/L If this bit (5) is clear, then BIOS is write-able based only on WPD = 1 and the
InSMM.STS is a don't care.
Locked by: ESPI_BC.LE
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Bit Default &

Range Access Field Name (ID): Description

Top Swap (TS):
When set, PCH will invert either A16, A17, or A18 for cycles going to the BIOS

space (but not the Feature space) in the FWH. When cleared, PCH will not invert
Al6.

If booting from LPC (FWH) or eSPI, then the Boot Block Size is fixed at 64KB and
A16 is inverted if Top Swap is enabled.

oh If booting from SPI, then the BOOT_BLOCK_SIZE soft strap determines if A16,
4 A17, or A18 should be inverted if Top Swap is enabled.

RO/V Note: If the Top-Swap strap is asserted, then this bit cannot be cleared by
software.

The strap jumper should be removed and the system rebooted.

BIOS Note: This bit provides a read-only path to view the state of the Top Swap
strap.

It is backed up and driven from the RTC well. BIOS will need to program the
corresponding register in the RTC well, which will be reflected in this register.

Oh
3 RO Reserved

eSPI Enable Pin Strap (ESPI):

eSPI Enable Pin Strap (ESPI): This field determines the destination of accesses to
the D31:F0 and related Fixed and Variable IO and Memory decode ranges,
including BIOS memory range.

oh 1'b0: LPC is the D31:F0 target.

2 ROV 1'b1: eSPI is the D31:FO target.

Note: This field, along with the PCBC.BBS strap setting, determines PCH
configuration.

Note: This field cannot be overwritten by software (unlike the PCBC.BBS field).

Note: This bit is also reflected in the LPC (D31:F0) and SPI Flash (D31:F5) PCI

Configuration register Offset DCh.

Lock Enable (LE):
When set, setting the WP bit will cause SMI.

1 Oh When cleared, setting the WP bit will not cause SMI. Once set, this bit can only be
RW/L cleared by a PLTRST#.

When this bit is set, EISS - bit (5) of this register is locked down.
Locked by: ESPI_BC.LE

Write Protect Disable (WPD):

oh When set, access to the BIOS space is enabled for both read and write cycles to
0 BIOS. When cleared, only read cycles are permitted to the FWH or SPI flash.
RwW When this bit is written from a 0 to a 1 and the LE bit is also set, an SMI# is

generated. This ensures that only SMM code can update BIOS.

2.1.26 PCI Clock Control (PCCTL) - Offset EOh
PCI Clock Control.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:0] + EOh 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh Reserved
31:1
RO
Clock Run Enable (CLKRUN_EN):
Enables the CLKRUN# logic to stop the PCI clocks. If the SLP_EN bit is set, then
the Intel PCH will drive CLKRUN# low. This will keep the PCI and LPC clocks
0 Oh running on the way to the sleeping state. This is required to meet an LPC
RW specification. This does not necessarily mean that the CLKRUN_EN bit is forced
low when SLP_EN is set. Even though the CLKRUN# signal will be low when
SLP_EN is set, the state of the CLKRUN_EN bit is ignored when SLP_EN bit is set.
This gives flexibility in the implementation.

2.1.27 Unsupported Request Error Status (URES) - Offset FOh

This register denotes the status for the unsupported request on IOSF Primary I/F.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + FOh 00000000h
Bit Default & . B B
Range Access Field Name (ID): Description
Oh
31:1 RO Reserved
Unsupported Request Detected (URD):
Oh Set to 1 by hardware upon detecting an Unsupported Request on IOSF Primary
0 RW/C interface that is not considered Advisory Non-Fatal. Cleared to 0 by SW. URD bit
is only set based on IOSF primary bus interface activity. It is not set based on
IOSF sideband bus interface activity.

2.1.28 Unsupported Request Error Control (UREC) - Offset F4h

This register denotes the status for the unsupported request on IOSF Primary I/F.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + F4h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:1 RO Reserved
oh Unsupported Request Reporting Enable (URRE):
0 RW If set to 1 by software, it allows reporting of an Unsupported Request as a system
error.

intel.

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2

February 2023
Document Number: 636722

30



intel

2.1.29

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

Enhanced Serial Peripheral Interface (eSPI) Controller

Manufacturer's ID (ESPI_MANID) - Offset F8h

This register is assigned during the boot flow using the SetID message based on values
found in the fuse block. All fields except MID will be reset by hardware to zero and set

only by the SetID message.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:0] + F8h 00000F00h
Bit Default & . . R
Range Access Field Name (ID): Description
31:0 00000F00h | Manufacturers ID Field (MANID): Manufacturer ID: Default value comes from
: RO/P straps
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2.2 eSPI PCR Registers Summary

Table 2-1. Summary of eSPI PCR Registers
Offset (Bs\;tzees) Register Name (Register Symbol) Default Value
4000h 4 eSPI PCR Register And Link Control (SLV_CFG_REG_CTL) 00000000h
4004h 4 eSPI PCR Register Data (SLV_CFG_REG_DATA) 00000000h
4020h 4 Peripheral Channel Error for Slave 0 (PCERR_SLVO0) 00000080h
4024h 4 Peripheral Channel Error for Slave 1 (PCERR_SLV1) 00000000h
4030h 4 Virtual Wire Channel Error for Slave 0 (VWERR_SLVO0) 00000000h
4034h 4 Virtual Wire Channel Error for Slave 1 (VWERR_SLV1) 00000000h
4040h 4 Flash Access Channel Error for Slave 0 (FCERR_SLVO) 00040080h
4050h 4 Link Error for Slave 0 (LNKERR_SLVO) 0000FF00h
4054h 4 Link Error for Slave 1 (LNKERR_SLV1) 0000FFO0h

2.2.1 eSPI PCR Register And Link Control (SLV_CFG_REG_CTL) -
Offset 4000h

Along with SLV_CFG_REG_DATA, this register controls Rd/Wr access to Slave
Configuration registers using eSPI Get/Set_Configuration, Get_Status and In-Band
Reset cycles. It allows Tunneled Access to Slave Configuration (TASC) registers from
Host/CSME software/firmware.

Type

Size

Offset

Default

MMIO

32 bit

FD720000h + 4000h

00000000h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

February 2023
Document Number: 636722

Datasheet, Volume 2
32




I n t el Enhanced Serial Peripheral Interface (eSPI) Controller
®

Bit Default &

Range Access Field Name (ID): Description

Slave Configuration Register Access Enable (SCRE):
Writing a 1 to this field triggers an access (SCRT) to a Slave Config Register ('Go').

31 Oh Note: Hardware clears this bit to 0 (& sets the SCRS field) when the transaction has
RW/1S/V completed on the eSPI bus. In the case of a configuration/status register read, the
data is valid only after this bit has been cleared by HW.

Note: The SCRE is effective only if SCRS is clear.

Slave Configuration Register Access Status (SCRS):

This field is set by upon the completion of a configuration register access (SCRE).
Software must clear this field by writing all 1s before initiating another Slave
configuration register access (SCRE).

3'h0: Status not valid

30:28 oh 3'h1: Slave No_Response

RW/1C/V 3'h2: Slave Response CRC Error

3'h3: Slave Response Fatal Error

3'h4: Slave Response Non-Fatal Error

3'h5 3'h6: Reserved

3'h7: No errors (transaction completed successfully)

IOSF-SB eSPI Link Configuration Lock (SBLCL):

When set, eSPI-MC prevents writes (i.e., SET_CONFIGURATION) from this IOSF-SB
TASC mechanism to any eSPI Specification defined Slave Capabilities and
Configuration registers in the reserved register address range (Oh 7FFh). Access to
Slave implementation specific configuration registers outside this range are not
impacted by this lock bit and are always available access protections to such registers
are Slave implementation dependent.

27 Oh Note: This bit cannot be written to 0 once it has been set to 1. It can only be cleared
RW/1S by PLTRST# assertion. The lock is automatically disabled if and while the
LNKERR_SLVO.SLCRR register bit is asserted (upon an eSPI link Fatal Error condition)
to allow BIOS (or another SW agent) to attempt to recover the link.
Note: This bit has no effect (i.e., IOSF-SB TASC is always enabled) when PLTRST# is
asserted.
BIOS Note: BIOS must ensure that this bit is set to 1 after initial eSPI link
configuration is over to prevent any further (unintentional or malicious) changes to
the eSPI link configuration via IOSF-SB (per AR from eSPI SAFE S1 review).
Oh
26:21 RO Reserved
Slave ID (SID):
eSPI Slave ID (CS#) to which the Slave Configuration Register Access (SCRT) is
directed.
2'b00: eSPI Slave 0 (EC/BMC)
20:19 Oh 2'b01: eSPI Slave 1 (Note: *Only* supported when a when a second eSPI Slave
' RW device is present)
2'b10: eSPI Slave 2 (Note: *Only* supported when a when a third eSPI Slave device
is present)
2'b11: eSPI Slave 3 (Note: *Only* supported when a when a fourth eSPI Slave
device is present)
Oh
18 RO Reserved
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RaBr:tge Df\t:::Ists& Field Name (ID): Description
Slave Configuration Register Access Type (SCRT):
Rd/Wr/Status
2'b00: Slave Configuration register read from address SCRA[11:0] (GET_CONFIG)
2'b01: Slave Configuration register write to address SCRA[11:0] (SET_CONFIG)
2'b10: Slave Status register read (GET_STATUS)
2'b11: In-Band Reset

oh Note: Writes to Slave Configuration registers in the reserved address range (0Oh

17:16 RW 7FFh) are gated by the SBLCL bit.
Note: Setting this field to 2'b10 triggers a Get_Status command to the Slave. In this
case, the SCRA field is ignored and only the lower 16-bits of the returned data
(SLV_CFG_REG_DATA[15:0]) are valid.
Note: Setting this field to 2'b11 triggers an In-Band Reset command to the Slave. In
this case, the SCRA field is ignored and no data is returned. This command resets the
link for the targeted Slave to a default configuration. Software is responsible for
reinitializing the link to optimized (higher performance) settings using these
registers.

15:12 gg Reserved

11:0 000h Slave Configuration Register Address (SCRA):

RW Per eSPI Spec. / eSPI Compatibility Spec.

2.2.2 eSPI PCR Register Data (SLV_CFG_REG_DATA) - Offset
4004h

Along with SLV_CFG_REG_CTL, this register controls Rd/Wr access to Slave
Configuration registers using eSPI Get/Set_Configuration cycles. It allows access to
Slave configuration registers from Host/CSME software/firmware.

For writes (SCRT = 2'b01) to Slave Configuration registers, this register should be
written to first with the required data before writing to the CTL register. The eSPI-MC
processes the write to the Slave using an eSPI Set_Configuration command.

If a write is to a supported register in the reserved register address range (Oh 7FFh),
the eSPI-MC updates its local copy of the Slave configuration registers after the write
has been successfully sent to the Slave.

Note: eSPI-MC does no checking of the register values (even for supported Slave
Capabilities / Configuration Registers) the SW assumes full responsibility for
programming legal values supported by both the eSPI-MC and the Slave.

For reads (SCRT = 2'b00 or 2b10) to Slave Configuration registers, the hardware writes
the data read back from the Slave into this register. The read data is valid after
hardware has cleared the SCRE bit in the CTL register and the SCRS field indicates a
successful transaction.

Type Size Offset Default

MMIO 32 bit FD720000h + 4004h 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
Slave Configuration Register for Read and Write data (SCRD):
00000000 | Configuration register Write data from software or read data from the Slave.
31:0 h For writes, this register must be programmed before the CTL register.
RW/V For reads, data in this register is valid after the CTL.SCRE bit has been cleared by HW

and the CTL.SCRS field indicates a successful transaction.

Peripheral Channel Error for Slave 0 (PCERR_SLVO0) -

Offset 4020h

Peripheral Channel Error for Slave 0

Type Size Offset Default
MMIO 32 bit FD720000h + 4020h 00000080h
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:29 RO Reserved
Slave Host Reset Ack Override (SLV_HOST_RST_ACK_OVRD):
Oh A 1 in this bit will cause the eSPI-MC to not wait for the Slave HOST_RESET_ACK
28 RW Virtual Wire before (immediately) asserting the ResetPrepAck (Host space, GenPrep).
The Host_Reset_Warn VW will be transmitted to the Slave independent of the setting
for this bit.
Peripheral Channel Received Master or Target Abort Reporting Enable
(PCRMTARE):
2'b00: Disable RMA or RTA Reporting
oh 2'b01: Reserved
27:26 RW 2'b10: Enable RMA or RTA Reporting as SERR (IOSF-SB Do_SErr message)
2'b11: Enable RMA or RTA Reporting as SMI (IOSF-SB Assert_SMI message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.
Peripheral Channel Unsupported Request Reporting Enable (PCURRE):
If set to 1 by software, it allows reporting of an Unsupported Request (UR) as a
System Error (SERR). If eSPI-MC decodes a Posted transaction on IOSF-P Host Root
oh Space that is not supported, it sets the PCURD bit. If PCCMD.SEE (SERR enable) is
25 also set to 1, then eSPI-MC sets the PCSTS.SSE (Signaled System Error) bit and
RW sends a Do_SErr message on its IOSF-SB interface.
Note: If the transaction was a Non-Posted request, then the agent handles the
transaction as an Advisory Non-Fatal error, and no error logging or signaling is done.
The Completion with UR Completion Status serves the purpose of error reporting.
Peripheral Channel Unsupported Request Detected (PCURD):
24 Oh Set to 1 by hardware upon detecting an Unspported Request (UR) that is not
RW/1C/V considered an Advisory Non-Fatal error and PCERR.PCURRE is set. Cleared to 0 when
software writes a 1 to this register.
Oh
23:15 RO Reserved
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Bit Default & . ) s
Range Access Field Name (ID): Description
Peripheral Channel Non-Fatal Error Reporting Enable (PCNFEE):
2'b00: Disable Non-Fatal Error Reporting
2'b01: Reserved
2'b10: Enable Non-Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)
14:13 Oh 2'b11: Enable Non-Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)
RW Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.
Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).
Peripheral Channel Non-Fatal Status (PCNFES):
This field is set by hardware if a Non-Fatal Error condition is detected on the
Peripheral Channel. Software must clear this bit.
oh 1'b0: No Non-Fatal Error detected
12 RW/1C/V 1'b1: Non-Fatal Error detected (PCNFEC has a non-zero value)
Note: Clearing this unlocks the PCNFEC field and triggers an IOSF-SB Deassert_SMI
message if PCNFEE is set to SMI.
Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(PCNFEE).
Peripheral Channel Non-Fatal Cause (PCNFEC):
4'h0: No error
4'h1: Slave Response Code: NONFATAL_ERROR
4'h2: Slave Response Code: Unsuccessful Completion
4'h3: Unexpected completion received from Slave (i.e. completion without non-
posted request or completion with invalid tag or completion with invalid length)
oh 4'h4: Unsupported Cycle Type (w.r.t. Command)
11:8 ROV 4'h5: Unsupported Message Code
4'h6: Unsupported Address/Length alignment (upstream only): Memory: Address +
Length > 64 B (aligned) [for both Posted and Non-Posted transactions]
4'h7: Unsupported Address/Length alignment (upstream only): Memory: 64-bit
Address with Addr[63:32] = Oh [for both Posted and Non-Posted transactions]
4'h8 - 4'hF: Reserved
Note: This field is updated after a Peripheral channel transaction is completed if the
PCNFES bit is not set.
PLCC Misaligned Memory Access (PMMA):
Applies to only posted and non-posted memory transactions directed towards D31:f0
to be sent over the eSPI Peripheral Channel to an eSPI Slave.
7 1ih 1'b0: Requests with a length of 3 bytes or requests with a length of 1/2/4 bytes
RW whose Address+Length is not DWord aligned will be rejected.
1'b1: Requests with a length of 3 bytes or requests with a lenght of 1/2/4 butes
whose Address+Length is not DWord aligned will be sent to the slave using the
memory write/read format.
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2.2.4

Enhanced Serial Peripheral Interface (eSPI) Controller

Bit
Range

Default &
Access

Field Name (ID): Description

6:5

Oh
RW

Peripheral Channel Fatal Error Reporting (PCFEE):

2'b00: Disable Fatal Error Reporting

2'b01: Reserved

2'b10: Enable Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)

2'b11: Enable Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.
Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).

Oh
RW/1C/V

Peripheral Channel Fatal Error Reporting (PCFES):

This field is set by hardware if a Fatal Error condition is detected on the Peripheral
Channel. Software must clear this bit by writing a 1 to it.

1'b0: No Fatal Error detected

1'b1: Fatal Error Type 2 detected (PCFEC has a non-zero value)

Note: Clearing this unlocks the PCFEC field and triggers an IOSF-SB Deassert_SMI
message if PCFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(PCFEE).

3:0

Oh
RO/V

Peripheral Channel Fatal Error Cause (PCFEC):

4'h0: No error

4'h1 4'h7: Reserved

4'h8: Malformed Slave Response Payload: Payload length > Max Payload Size
(aligned) [Type 2]

4'h9: Malformed Slave Response Payload: Read request size > Max Read Request
Size (aligned) [Type 2]

4'hA: Malformed Slave Response Payload: Address + Length > 4KB (aligned) [Type
2]

4'hB 4'hF: Reserved

Note: This field is updated after a Peripheral channel transaction is completed if the
PCFES bit is not set.

Peripheral Channel Error for Slave 1 (PCERR_SLV1) -

Offset 4024h

This register is used to control error reporting for the eSPI Peripheral Channel for the
second eSPI Slave device.

Note: Accesses to this register must respond with a U/R when a second eSPI Slave
device is not present (i.e., in a single Slave configuration).

The register definition is identical to that of PCERR_SLVO, with the following exception:

SLV_HOST_RST_ACK_OVRD (bit [28]): This bit has no impact since the
Host_Reset_Ack VW from CS1# is not supported by eSPI-MC (Host partition reset flow
is gated only for CS0#).

Type

Size

Offset Default

MMIO

32 bit

FD720000h + 4024h 00000000h
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Bit Default & . . .
Range Access Field Name (ID): Description
Oh
31:29 RO Reserved
oh Slave Host Reset Ack Override (SLV_HOST_RST_ACK_OVRD):
28 RW This bit has no impact since the Host_Reset_Ack VW from CS1# is not supported by
eSPI-MC (Host partition reset flow is gated only for CS0#).
oh Peripheral Channel Received Master or Target Abort Reporting Enable
27:26 (PCRMTARE):
RW Not used by the design. The field in the Slave 0 register is used.
25 Oh Peripheral Channel Unsupported Request Reporting Enable (PCURRE):
RW See PCERR_SLVO0.PCURRE.
>4 Oh Peripheral Channel Unsupported Request Detected (PCURD):
RW/1C/V See PCERR_SLVO0.PCURD
Oh
23:15 RO Reserved
14:13 Oh Peripheral Channel Non-Fatal Error Reporting Enable (PCNFEE):
' RW See PCERR_SLVO.PCNFEE.
12 Oh Peripheral Channel Non-Fatal Status (PCNFES):
RW/1C/V See PCERR_SLVO.PCNFES.
11:8 Oh Peripheral Channel Non-Fatal Cause (PCNFEC):
' RO/V See PCERR_SLVO.PCNFEC.
Oh
7 RO Reserved
6:5 Oh Peripheral Channel Fatal Error Reporting (PCFEE):
’ RW See PCERR_SLVO.PCFEE.
4 Oh Peripheral Channel Fatal Error Reporting (PCFES):
RW/1C/V See PCERR_SLVO.PCFES.
3:0 Oh Peripheral Channel Fatal Error Cause (PCFEC):
’ RO/V See PCERR_SLVO.PCFEC.

2.2.5 Virtual Wire Channel Error for Slave 0 (VWERR_SLVO) -
Offset 4030h

This register is used to control error reporting for the eSPI Virtual Wire Channel

Type Size Offset Default

MMIO 32 bit FD720000h + 4030h 00000000h
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®

Bit pefaults Field Name (ID): Description

Range Access
31:29 gg Reserved
Master HOST_C10, NMIOUT# and SMIOUT# (Virtual Wires) to Slave Enable
Lock (VWNSMIEL):
1'b0: VWHC100E(if present), VMNMIOE, VWSMIOEi, and VWNSMIEL fields are not
Oh locked (writeable by SW)
28 RW/L 1'bl: VWHC100E(if present), VMNMIOE, VWSMIOE, and VWNSMIEL fields are locked
Note: This bit can be cleared only upon assertion of eSPI_Reset#.
Note: This field is supported for server platforms only.
Locked by: VWERR_SLV0.VWNSMIEL
Master NMIOUT (Virtual Wire) to Slave Enable (VWNMIOE):
1'b0: Disable NMIOUT# reporting (NMI#_Sent indication from ITSS is ignored)
oh 1'b1: Enable_ NMIO_UT# reporting to Slave via eSPI Virtual Wire (upon receiving a
27 RW/L NMI#_Sent indication from ITSS)

Note: This field is supported for server platforms only.
Note: This bit is locked when VWNSMIEL = 1.
Locked by: VWERR_SLV0.VWNSMIEL

Master SMIOUT (Virtual Wire) to Slave Enable (VWSMIOE):
1'b0: Disable SMIOUT# reporting (SMI#_Sent indication from PMC is ignored)

oh 1'b1l: Enable SMIOUT# reporting to Slave via eSPI Virtual Wire (upon receiving a
26 SMI#_Sent indication from PMC)

RW/L Note: This field is supported for server platforms only.
Note: This bit is locked when VWNSMIEL = 1.
Locked by: VWERR_SLV0.VWNSMIEL

Master HOST_C10 (Virtual Wire) to Slave Enable (VWHC100E):
1'b0: Disable HOST_C10 reporting (HOST_C10 indication from PMC is ignored)
1'b1l: Enable HOST_C10 reporting to Slave via eSPI Virtual Wire (upon receiving a

25 Oh HOST_C10 indication from PMC)
RW/L Note: This field is supported for server platforms only.
Note: This bit is locked when VWNSMIEL = 1.
Locked by: VWERR_SLV0.VWNSMIEL
24:15 gg Reserved
Virtual Wire Channel Non-Fatal Error Reporting Enable (VWNFEE):
2'b00: Disable Non-Fatal Error Reporting
2'b01: Reserved
2'b10: Enable Non-Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)
14:13 Oh 2'b11: Enable Non-Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)
RW Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.
Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).
Virtual Wire Channel Non-Fatal Error Status (VWNFES):
This field is set by hardware if a Non-Fatal Error condition is detected on the Virtual
Wire Channel. Software must clear this bit.
oh 1'b0: No Non-Fatal Error detected

12 RW/1C/V 1'b1: Non-Fatal Error detected (VWNFEC has a non-zero value)

Note: Clearing this unlocks the VWNFEC field and triggers an IOSF-SB Deassert_SMI
message if VWNFEE is set to SMI.
Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(VWNFEE).
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RO/V

Virtual Wire Channel Non-Fatal Error Cause (VWNFEC):

4'h0: No error

4'h1: Slave Response Code: NONFATAL_ERROR

4'h2 4'h5: Reserved

4'h6 4'hD: Reserved

4'hE: Slave Virtual Wire: NON_FATAL_ERROR: 0->1 transition (1->0 transition on
this VW is ignored)

4'hF: Reserved

Note: This field is updated after a Virtual Wire Channel transaction is completed if
the VWNFES bit is not set.

Oh
RO

Reserved

6:5

Oh
RW

Virtual Wire Channel Fatal Error Reporting Enable (VWFEE):

2'b00: Disable Fatal Error Reporting

2'b01: Reserved

2'b10: Enable Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)

2'b11: Enable Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.

Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).

Oh
RW/1C/V

Virtual Wire Channel Fatal Error Status (VWFES):

This field is set by hardware if a Fatal Error condition is detected on the Virtual Wire
Channel. Software must clear this bit by writing all 1s to it.

1'b0: No Fatal Error detected

1'b1: Fatal Error Type 2 detected (VWFEC has a non-zero value)

Note: Clearing this unlocks the VWFEC field and triggers an IOSF-SB Deassert_SMI
message if VWFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(VWFEE).

3:0

Oh
RO/V

Virtual Wire Channel Fatal Error Cause (VWFEC):

4'h0: No error

4'hl 4'h7: Reserved

4'h8: Malformed Slave Response Payload: VW Count > Max. VW Count [Type 2]
4'h9 4'hD: Reserved

4'hE: Slave Virtual Wire: FATAL_ERROR 0->1 transition (1->0 transition on this VW is
ignored) [Type 2]

4'hF: Reserved

Note: This field is updated after a Virtual Wire Channel transaction is completed if
the VWFES bit is not set.

2.2.6 Virtual Wire Channel Error for Slave 1 (VWERR_SLV1) -

Offset 4034h

This register is used to control error reporting for the eSPI Virtual Wire Channel for the
second eSPI Slave device.

Note: Accesses to this register must respond with a U/R when a second eSPI Slave
device is not present (i.e., in a single Slave configuration).

The register definition is identical to that of VWERR_SLVO0, with the following exception:
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VWNSMIEL, VWNMIOE, VWSMIOE (bits [28:26]): These bits are not supported.
The correspomding bits for Slave0O in VWERR_SLVO register cover NMI# and SMI#
transmission to both Slaves.

Type Size Offset Default
MMIO 32 bit FD720000h + 4034h 00000000h
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:29 RO Reserved
Master NMIOUT# and SMIOUT# (Virtual Wires) to Slave Enable Lock
28 Oh (VWNSMIEL):
RO These bits are not supported. The corresponding bits for Slave0 in VWERR_SLVO
register cover NMI# and SMI# transmission to both Slaves.
oh Master NMIOUT (Virtual Wire) to Slave Enable (VWNMIOE):

27 RO These bits are not supported. The corresponding bits for Slave0 in VWERR_SLVO
register cover NMI# and SMI# transmission to both Slaves.

oh Master SMIOUT (Virtual Wire) to Slave Enable (VWSMIOE):

26 RO These bits are not supported. The corresponding bits for Slave0 in VWERR_SLVO
register cover NMI# and SMI# transmission to both Slaves.

Oh
25:15 RO Reserved
14:13 Oh Virtual Wire Channel Non-Fatal Error Reporting Enable (VWNFEE):
’ RW See VWERR_SLVO0.VWNFEE.
12 Oh Virtual Wire Channel Non-Fatal Error Status (VWNFES):
RW/1C/V See VWERR_SLVO0.VWNFES.
11:8 Oh Virtual Wire Channel Non-Fatal Error Cause (VWNFEC):
' RO/V See VWERR_SLVO0.VWNFEC.
Oh
7 RO Reserved
6:5 Oh Virtual Wire Channel Fatal Error Reporting Enable (VWFEE):
’ RW See VWERR_SLVO0.VWFEE.
4 Oh Virtual Wire Channel Fatal Error Status (VWFES):
RW/1C/V See VWERR_SLVO0.VWFES.
3:0 Oh Virtual Wire Channel Fatal Error Cause (VWFEC):
’ RO/V See VWERR_SLVO0.VWFEC.

2.2.7 Flash Access Channel Error for Slave 0 (FCERR_SLVO) -
Offset 4040h

This register is used to determine how to log and report errors on the Flash Access
channel, for both Master and Slave Attached Flash configurations.

Type Size Offset Default

MMIO 32 bit FD720000h + 4040h 00040080h
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Bit
Range

Default &
Access

Field Name (ID): Description

31:19

Oh
RO

Reserved

18

1h
RO/V

SAF CAM Empty (SAFCAMEMPTY):

Only valid in slave-attached flash mode. Will always read 1 otherwise.

0: SAF CAM is not empty - there are outstanding NP flash transactions to the eSPI
slave.

1: SAF CAM is empty - there are no outstanding NP flash transactions to the eSPI
slave.

17

Oh
RW/1C/V

SAF Blocked (SAFBLK):

Only valid in slave-attached flash mode. Will never be set to 1 by hardware
otherwise.

Set to 1 by hardware, when SAF NF Error Blocking Enable is set, when a
NON_FATAL_ERROR response is received in response to a GET_FLASH_C.

When this bit is set, the eSPI master will not issue any additional transactions on the

flash channel.
Software must write a 1 to clear this bit.

16

Oh
RW

SAF NF Error Blocking Enable (SAFNFEBLKEN):
Only valid in slave-attached flash mode. Has no impact otherwise.

1: the flash channel will be blocked when a NON_FATAL_ERROR response is received

in response to a GET_FLASH_C.

0: the flash channel will NOT be blocked when a NON_FATAL_ERROR response is
received in response to a GET_FLASH_C.

15

Oh
RO

Reserved

14:13

Oh
RW

Flash Access Channel Non-Fatal Error Reporting Enable (FCNFEE):

2'b00: Disable Non-Fatal Error Reporting

2'b01: Reserved

2'b10: Enable Non-Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)
2'b11: Enable Non-Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)
Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.

Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).

12

Oh
RW/1C/V

Flash Access Channel Non-Fatal Error Status (FCNFES):

This field is set by hardware if a Non-Fatal Error condition is detected on the Flash
Access Channel. Software must clear this bit.

1'b0: No Non-Fatal Error detected
1'b1: Non-Fatal Error detected (FCNFEC has a non-zero value)

Note: Clearing this unlocks the FCNFEC field and triggers an IOSF-SB Deassert_SMI

message if FCNFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(FCNFEE).
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Bit Default &

Range Access Field Name (ID): Description

Flash Access Channel Non-Fatal Error Cause (FCNFEC):
4'h0: No error
4'h1: Slave Response Code: NONFATAL_ERROR received in response to

GET_FLASH_NP, PUT_FLASH_C [for Master-Attached Flash accesses only] or
GET_FLASH_C [for Slave-Attached Flash accesses only].

4'h2: Slave Response Code: Unsuccessful Completion [for Slave-Attached Flash
accesses only]

4'h3: Unexpected completion received from Slave (i.e. completion without non-
posted request or completion with invalid tag or completion with invalid length) [for
oh Slave-Attached Flash accesses only]

RO/V 4'h4: Unsupported Cycle Type (w.r.t. Command) [for SPT-LP Master Attached Flash
this should only be unsupported Erase Block Size]

4'h5: Slave Response Code: NONFATAL_ERROR received in response to
PUT_FLASH_NP [for Slave-Attached Flash accesses only].

4'h6: Unsupported Address (i.e., address > Flash linear address range) [for Master-
Attached Flash accesses only] set to Flash Access Error

4'h7: Reserved

4'h8-4'hF: Reserved

Note: This field is updated after a Flash Access Channel transaction is completed if
the FCNFES bit is not set

1h Master Attached Flash Request Priority (MAFRP):
7 1'b0: MAF Completion Requests are highest priority

RW 1'b1: MAF Non-posted Requests are highest priority
Flash Access Channel Fatal Error Reporting Enable (FCFEE):
2'b00: Disable Fatal Error Reporting
2'b01: Reserved
2'b10: Enable Fatal Error Reporting as SERR (IOSF-SB Do_SErr message)

6:5 | Oh 2'b11: Enable Fatal Error Reporting as SMI (IOSF-SB Assert_SMI message)

RW Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.
Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.
Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).
Flash Access Channel Fatal Error Status (FCFES):
This field is set by hardware if a Fatal Error condition is detected on the Flash Access
Channel. Software must clear this bit by writing a 1 to it.

oh 1'b0: No Fatal Error detected

4 1'b1: Fatal Error Type 2 detected (FCFEC has a non-zero value)

RW/1C/V
11cl Note: Clearing this unlocks the FCFEC field and triggers an IOSF-SB Deassert_SMI
message if FCFEE is set to SMI.

Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(FCFEE).

Flash Access Channel Fatal Error Cause (FCFEC):

4'h0: No error

4'h1-4'h7: Reserved

oh 4'h8: Malformed Slave Response Payload: Payload length > Max Payload Size [Type
2]

RO/V 4'h9: Malformed Slave Response Payload: Read request size > Max Read Request

Size [for Master-Attached Flash accesses only] [Type 2]

4'hA-4'hF: Reserved

Note: This field is updated after a Flash Access Channel transaction is completed if
the FCFES bit is not set.

3:0

2.2.8 Link Error for Slave 0 (LNKERR_SLVO) - Offset 4050h

This register is used to control link error reporting for the eSPI Slave 0.
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Type

Size

Offset Default

MMIO

32 bit

FD720000h + 4050h 0000FFO0h

Bit
Range

Default &
Access

Field Name (ID): Description

31

Oh
RW/1C/V

eSPI Link and Slave Channel Recovery Required (SLCRR):

HW sets this bit when it has detected a Type 1 Fatal Error condition, for any channel
(LFET1C is non-zero). Setting of this bit will trigger an error handling sequence by the
eSPI-MC. SW must clear this bit (by writing a 1 to it) after it has taken all necessary
actions to recover the link. This indicates the eSPI-MC to resume HW initiated
transactions with the Slave.

30:23

Oh
RO

Reserved

22:21

Oh
RW

Fatal Error Type 1 Reporting Enable (LFET1E):

2'b00: Disable Fatal Error Type 1 Reporting

2'b01: Reserved

2'b10: Enable Fatal Error Type 1 Reporting as SERR (IOSF-SB Do_SErr message)
2'b11: Enable Fatal Error Type 1 Reporting as SMI (IOSF-SB Assert_SMI message)

Note: SERR enable is also qualified by PCCMD.SEE (Offset 04h) when PLTRST# is
deasserted.

Note: SERR also sets PCSTS.SSE (Offset 06h) when PLTRST# is deasserted.

Note: SMI/SERR messages are not generated if the Host is in reset (PLTRST#
asserted).

Note: When this error is reported, SW must also inspect and handle the SLCRR field.

20

Oh
RW/1C/V

Fatal Error Type 1 Reporting Status (LFET1S):

This field is set by hardware if a Link Fatal Error Type 1 condition is detected on the
eSPI link (any transaction). Software must clear this bit by writing a 1 to it.

1'b0: No Link Fatal Error Type 1 detected

1'b1: Fatal Error Type 1 detected (LFET1C has a non-zero value)

Note: Clearing this unlocks the LFET1C field and triggers an IOSF-SB Deassert_SMI
message if LFET1E is set to SMI.

Note: Setting of this bit is independent of the enable to generate a SMI/SERR
(LFET1E).

19:16

Oh
RO/V

Link Fatal Type 1 cause (LFET1C):
4'h0: No error
4'h1: Slave Response Code: NO_RESPONSE [Type 1]

4'h2: Slave Response Code: FATAL_ERROR [Type 1] or length in header >= 512
Bytes

4'h3: Slave Response Code: CRC_ERROR [Type 1]

4'h4: Invalid Slave Response Code (w.r.t. to Command) [Type 1]
4'h5: Invalid Slave Cycle Type (w.r.t. to Command) [Type 1]
4'h6 4'hF: Reserved

Note: This field is updated after a transaction (any channel) is completed if the
LFET1S bit is clear.

Note: A non-zero value in this field also causes the SLCRR bit to be set.

15:8

FFh
RO/V

Link Fatal Error Type 1 Cycle Type (LFET1CTYP):

When LFET1C is set, this field reflects the Cycle Type for the transaction that
encountered the Fatal Error Type 1. If no valid Cycle Type exists w.r.t. the Command
(LFET1CMD), this field is set to 8hFF to indicate that it should be ignored.

Note: This field is updated after a transaction (any channel) is completed if the
LFET1S bit is clear.

7:0

00h
RO/V

Link Fatal Error Type 1 Command (LFET1CMD):

When LFET1C is set, this field reflects the Command for the transaction that
encountered the Fatal Error Type 1.

Note: This field is updated after a transaction (any channel) is completed if the
LFET1S bit is clear.
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2.2.9
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Link Error for Slave 1 (LNKERR_SLV1) - Offset 4054h

This register is used to log and control link error reporting for the second eSPI Slave

device.

Note: Accesses to this register must respond with a U/R when a second eSPI Slave
device is not present (i.e., in a single Slave configuration).

The register definition is identical to that of LNKERR_SLVO.

Type Size Offset Default
MMIO 32 bit FD720000h + 4054h 0000FFO0h
Bit Default & . ) P
Range Access Field Name (ID): Description
31 Oh eSPI Link and Slave Channel Recovery Required (SLCRR):
RW/1C/V See LNKERR_SLVO0.SLCRR.
Oh
30:23 RO Reserved
22:21 Oh Fatal Error Type 1 Reporting Enable (LFET1E):
’ RW See LNKERR_SLVO.LFET1E.
20 Oh Fatal Error Type 1 Reporting Status (LFET1S):
RW/1C/V See LNKERR_SLVO.LFET1S.
19:16 Oh Link Fatal Type 1 cause (LFET1C):
’ RO/V See LNKERR_SLVO.LFET1C.
15:8 FFh Link Fatal Error Type 1 Cycle Type (LFET1CTYP):
' RO/V See LNKERR_SLVO.LFET1CTYP.
7:0 00h Link Fatal Error Type 1 Command (LFET1CMD):
’ RO/V See LNKERR_SLVO0.LFET1CMD.
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3 Primary to Sideband Bridge
(P2SB)

3.1 P2SB Configuration Registers Summary

This chapter documents the registers in Bus: 0, Device 31, Function 1.
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Primary to Sideband Bridge (P2SB)

Table 3-1. Summary of Bus: 0, Device: 31, Function: 1 Registers

Offset (Bsyitz:s) Register Name (Register Symbol) D\faffuu;t
Oh PCI Identifier (PCIID) 4B208086h
4h 2 PCI Command (PCICMD) 0004h
Eh 1 PCI Header Type (PCIHTYPE) 00h
10h 4 Sideband Register Access BAR (SBREG_BAR) 00000004h
14h 4 Sideband Register BAR High DWORD (SBREG_BARH) 00000000h
2Ch 4 PCI Subsystem Identifiers (PCIHSS) 00000000h
50h 2 VLW Bus:Device:Function (VBDF) 00F8h
52h 2 ERROR Bus:Device:Function (EBDF) 00F8h
54h 4 Routing Configuration (RCFG) 0000C700h
60h 1 High Performance Event Timer Configuration (HPTC) 00h
64h 2 IOXAPIC Configuration (IOAC) 0000h
6Ch 2 IOXAPIC Bus:Device:Function (IBDF) 00F8h
70h 2 HPET Bus:Device:Function (HBDF) 00F8h
COh 4 Display Bus:Device:Function (DISPBDF) 00060010h
C4h 2 ICC Register Offsets (ICCOS) 0000h
DOh 4 SBI Address (SBIADDR) 00000000h
D4h 4 SBI Data (SBIDATA) 00000000h
D8h 2 SBI Status (SBISTAT) 0000h
DAh 2 SBI Routing Identification (SBIRID) 0000h
DCh 4 SBI Extended Address (SBIEXTADDR) 00000000h
EOh 4 P2SB Control (P2SBC) 00000007h
E4h 1 Power Control Enable (PCE) 09h

200h 4 Sideband Register Posted 0 (SBREGPOSTEDO) 00000000h
204h 4 Sideband Register Posted 1 (SBREGPOSTED1) 00000000h
208h 4 Sideband Register Posted 2 (SBREGPOSTED2) 00000000h
20Ch 4 Sideband Register Posted 3 (SBREGPOSTED3) 00000000h
210h 4 Sideband Register Posted 4 (SBREGPOSTED4) 00000000h
214h 4 Sideband Register Posted 5 (SBREGPOSTEDS5) 00000000h
218h 4 Sideband Register Posted 6 (SBREGPOSTEDG6) 00000000h
21Ch 4 Sideband Register Posted 7 (SBREGPOSTED7) 00000000h
220h 4 Endpoint Mask 0 (EPMASKO) 00000000h
224h 4 Endpoint Mask 1 (EPMASK1) 00000000h
228h 4 Endpoint Mask 2 (EPMASK2) 00000000h
22Ch 4 Endpoint Mask 3 (EPMASK3) 00000000h
230h 4 Endpoint Mask 4 (EPMASK4) 00000000h
234h 4 Endpoint Mask 5 (EPMASK5) 00000000h
238h 4 Endpoint Mask 6 (EPMASK6) 00000000h
23Ch 4 Endpoint Mask 7 (EPMASK7) 00000000h
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3.1.1 PCI Identifier (PCIID) - Offset Oh

PCI header registers.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + Oh 4B208086h
Bit Default & . B I
Range Access Field Name (ID): Description
31:16 4B20h Device Identification (DID):
’ RO/V The upper 8-bits of this field can be overridden by the SetID IOSF-SB Message.
15:0 8086h Vendor Identification (VID):
’ RO Indicates Intel

3.1.2 PCI Command (PCICMD) - Offset 4h

PCI header registers.

Type Size Offset Default
CFG 16 bit [B:0, D:31, F:1] + 4h 0004h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:11 RO Reserved
10 Oh Interrupt Disable (INTD):
RO P2SB does not issue any interrupts on its own behalf.
9 Oh Fast Back to Back Enable (FB2BE):
RO Not applicable.
s Oh SERR# Enable (SEE):
RW This will enable parity error reporting to IEH.
Oh
7 RO Reserved
6 Oh Parity Error Response Enable (PEE):
RW This bit controls the device's response to parity error.
5 Oh VGA Palette Snoop (VGA):
RO Not applicable.
4 Oh Memory Write & Invalidate Enable (MWIE):
RO Not applicable.
3 Oh Special Cycle Enable (SCE):
RO Not applicable.
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3.1.3

3.1.4

Bit Default & . . -
Range Access Field Name (ID): Description
1h Bus Master Enable (BME):
2 RO Bus mastering cannot be disabled as this device acts as a proxy for non-PCI
devices.
oh Memory Space Enable (MSE):
1 RW Will control the P2SB acceptance of PCI MMIO BARs only. Other legacy regions
are unaffected by this bit.
0 Oh I/0 Space Enable (IOSE):
RW Legacy regions are unaffected by this bit.

PCI Header Type (PCIHTYPE) - Offset Eh

PCI header registers.

Type Size Offset Default
CFG 8 bit [B:0, D:31, F:1] + Eh 00h
Bit Default & . . R
Range Access Field Name (ID): Description
7 Oh Multi-Function Device (MFD):
RO Indicates that this is part of a multi-function device.

6:0 Oh Header Type (HTYPE):

' RO Indicates a generic device header.

Sideband Register Access BAR (SBREG_BAR) - Offset 10h

PCI header registers.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 10h 00000004h
Bit Default & . . -
Range Access Field Name (ID): Description
31:24 Oh Register Base Address (RBA):
' RW Lower DWORD of the base address for the sideband register access BAR.
23:4 Oh Hardwired to O to request a BAR of 16MB (HW202RB16MB):
’ RO Hardwired to O to request a BAR of 16MB
3 Oh PREF:
RO Indicates this is not pre-fetch-able.
501 2h Address Type (ATYPE):
' RO Indicates that this can be placed anywhere in 64b space.
0 Oh Space Type (STYPE):
RO Indicates memory space
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Sideband Register BAR High DWORD (SBREG_BARH) -
Offset 14h

PCI header registers.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 14h 00000000h
Bit Default & . . .
Range Access Field Name (ID): Description
31:0 Oh Register Base Address (RBAH):
’ RW Upper DWORD of the base address for the sideband register access BAR.

PCI Subsystem Identifiers (PCIHSS) - Offset 2Ch

PCI header registers.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 2Ch 00000000h
Bit Default & . B —
Range Access Field Name (ID): Description
31:16 Oh Subsystem ID (SSID):
’ RW/O Written by BIOS. Not used by hardware.
15:0 Oh Subsystem Vendor ID (SSVID):
’ RW/O Written by BIOS. Not used by hardware.

VLW Bus:Device:Function (VBDF) - Offset 50h

This register specifies the Bus:Device:Function ID that the VLW VDM will use for its
Requester ID.

This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall program this
field accordingly if unique bus:device:function nhumber is required for the VLW
message.

Type Size Offset Default

CFG 16 bit [B:0, D:31, F:1] + 50h 00F8h
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3.1.9

Primary to Sideband Bridge (P2SB)

Bit Default & . . R
Range Access Field Name (ID): Description
15:8 Oh Bus Number (BUS):
’ RW VLW Bus Number
7.3 1Fh Device Number (DEV):
' RW VLW Device Number
2:0 Oh Function Number (FUNC):
' RW VLW Function Number

ERROR Bus:Device:Function (EBDF) - Offset 52h

This register specifies the Bus:Device:Function ID that the Error Signaling messages
VDM will use for its Requester ID.

This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall program this
field accordingly if unique bus:device:function number is required for the VLW

message.

Type Size Offset Default
CFG 16 bit [B:0, D:31, F:1] + 52h 00F8h

Bit Default & . B P

Range Access Field Name (ID): Description

15:8 Oh Bus Number (BUS):
’ RW ERROR Bus Number

7:3 1Fh Device Number (DEV):
' RW ERROR Device Number

2:0 Oh Function Number (FUNC):
' RW ERROR Function Number

Routing Configuration (RCFG) - Offset 54h

This register contains information used for routing transactions between primary and
sideband interfaces.

Type

Size

Offset

Default

CFG

32 bit

[B:0, D:31, F:1] + 54h

0000C700h
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Bit Default &

Range Access Field Name (ID): Description

Oh
31:16 RO Reserved
Reserved Page Register Destination ID (RPRID):
15:8 C7h Specifies the IOSF-SB destination ID for sending Reserved Page Register cycles
’ RW (e.g. Port 80h). By default this will load to the ID of the eSPI device depending on
which has been strapped active in the system.
Oh
7:1 RO Reserved

oh RTC Shadow Enable (RSE):

0 RW When set, all IO writes to the RTC will be also sent to the PMC. This allows cases
where the battery backed storage is in an external PMIC.

3.1.10 High Performance Event Timer Configuration (HPTC) -
Offset 60h

HPET configuration register.

Type Size Offset Default

CFG 8 bit [B:0, D:31, F:1] + 60h 00h

Bit Default &

Range Access Field Name (ID): Description

oh Address Enable (AE):

7 RW When set, the P2SB will decode the High Performance Timer memory address
range selected by bits 1:0 below.

Oh
6:2 RO Reserved

Address Select (AS):

This 2-bit field selects 1 of 4 possible memory address ranges for the High
oh Performance Timer functionality. The encodings are:

1:0 00: FEDO_0000h - FEDO_03FFFh
RW 01: FEDO_1000h - FEDO_13FFFh
10: FEDO_2000h - FEDO_23FFFh
11: FEDO_3000h - FEDO_33FFFh

3.1.11 IOXAPIC Configuration (IOAC) - Offset 64h

IOAPIC configuration register.

Type Size Offset Default

CFG 16 bit [B:0, D:31, F:1] + 64h 0000h
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:9 RO Reserved
oh Address Enable (AE):
8 RW When set, the P2SB will decode the IOXAPIC memory address range selected by
bits 7:0 below.
APIC Range Select (ASEL):
7:0 Oh These bits define address bits 19:12 for the IOXAPIC range. The default value of
' RW 00h enables compatibility with prior products as an initial value. This value must
not be changed unless the IOXAPIC Enable bit is cleared.

3.1.12 IOXAPIC Bus:Device:Function (IBDF) - Offset 6Ch

This register specifies the Bus:Device:Function ID that the IOXAPIC will use in the
following:

As the Requester ID when initiating Interrupt Messages to the CPU.

As the Completer ID when responding to the reads targeting the IOXAPICs Memory-
Mapped I/0 registers.

This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall program this
field accordingly if unique Bus:Device:Function humber is required for the internal

IOXAPIC.

Type Size Offset Default
CFG 16 bit [B:0, D:31, F:1] + 6Ch 00F8h

Bit Default & . ) L

Range Access Field Name (ID): Description

15:8 Oh Bus Number (BUS):
’ RW IOXAPIC Bus Number

7:3 1Fh Device Number (DEV):
' RW IOXAPIC Device Number

2:0 Oh Function Number (FUNC):
' RW IOXAPIC Function Number

3.1.13 HPET Bus:Device:Function (HBDF) - Offset 70h

This register specifies the Bus:Device:Function ID that the HPET device will use in the
following:

As the Requester ID when initiating Interrupt Messages to the CPU.

As the Completer ID when responding to the reads targeting the corresponding HPETs
Memory-Mapped I/0 registers.

This field is default to Bus 0: Device 31: Function 0 after reset. BIOS shall program this
field accordingly if unique Bus:Device:Function number is required for the
corresponding HPET.
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Type Size Offset Default
CFG 16 bit [B:0, D:31, F:1] + 70h 00F8h
Bit Default & . B I
Range Access Field Name (ID): Description
15:8 Oh Bus Number (BUS):
’ RW HPET Bus Number
7:3 1Fh Device Number (DEV):
’ RW HPET Device Number
2:0 Oh Function Number (FUNC):
’ RW HPET Function Number

Display Bus:Device:Function (DISPBDF) - Offset COh

This register specifies the Bus:Device:Function ID that the Display initiated upstream
RAVDMs will use for its Requester ID. This will also be used for the claiming these
Route-by-ID RAVDMs downstreams.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + COh 00060010h
Bit Default & . B B
Range Access Field Name (ID): Description
Oh
31:19 RO Reserved
6h Display Target Block (DTBLK):
18:16 RW This register contains the Target BLK field that will be used when sending RAVDM
messages to the CPU Complex North Display.
15:8 Oh Bus Number (BUS):
’ RW The bus number of the Display in the CPU Complex.
7:3 2h Device Number (DEV):
’ RW The bus number of the Display in the CPU Complex.
2:0 Oh Function Number (FUNC):
’ RW The function number of the Display in the CPU Complex

ICC Register Offsets (ICCOS) - Offset C4h

This register contains the offsets to be used when sending RAVDMs to the Integrated

Clock Controller. Each of the two spaces decoded for the ICC has a separate base

address that will be used when sending those transactions on IOSF-SB to the ICC.

Type

Size

Offset Default

CFG

16 bit

[B:0, D:31, F:1] + C4h 0000h
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Bit Default & . . R
Range Access Field Name (ID): Description

Modulator Control Address Offset (MODBASE):

15:8 Oh This specifies the upper 8b for the 16b address that will be used for sending

’ RW RAVDM access that target the Modulator Control range of the ICC (FFFOOh -
FFFFFh).
oh Buffer Address Offset (BUFBASE):

7:0 RW This specifies the upper 8b for the 16b address that will be used for sending

RAVDM access that target the Buffer range of the ICC (FFEOOh - FFEFFh).

3.1.16 SBI Address (SBIADDR) - Offset DOh
Provides mechanism to send message on IOSFSB; the SAI check is only required on RS
field but due to tool limitation, the SAI check is applied in RDL on whole register.
Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + DOh 00000000h
Bit Default & . . P
Range Access Field Name (ID): Description
oh Destination Port ID (DESTID):
31:24 RW The content of this register field is sent in the IOSF Sideband Message Register
Access dest field.
Oh
23:20 RO Reserved
Root Space (RS):
Destination IOSF-SB Root Space.
Oh Note: This register may only be written during manufacturing test. P2SB will
19:16 RW only accept writes to this register from transactions with a SAI equal to
the SBI_RS_ACCESS_SAI parameter. This should be assigned to the SAI
used by the functional test module (typically TAM) that will perform this
register write on IOSF-P.
oh Address Offset (OFFSET):
15:0 RW Register address offsets. The content of this register field is sent in the IOSF
Sideband Message Register Access address(15:0) field.
3.1.17 SBI Data (SBIDATA) - Offset D4h

Provides mechanism to send message on IOSFSB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + D4h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
oh DATA:
31:0 RW/V The content of this register field is sent on the IOSF sideband Message Register
Access data(31:0) field.
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SBI Status (SBISTAT) - Offset D8h

Provides mechanism to send message on IOSFSB.

Type Size Offset Default
CFG 16 bit [B:0, D:31, F:1] + D8h 0000h
Bit Default & . B I
Range Access Field Name (ID): Description
15:8 Oh OPCODE:
’ RW This is the Opcode sent in the IOSF sideband message.
POSTED:
7 Oh When set to 1, the message will be sent as a posted message instead of non-
RW posted. This should only be used if the receiver is known to support posted
operations for the specified operation.
Oh
6:3 RO Reserved
Response Status (RESPONSE):
00 - Successful
01 - Unsuccessful / Not Supported
. Oh 10 - Powered Down
2:1
RW/V 11 - Multi-cast Mixed
This register reflects the response status for the previously completed
transaction. The value of this register is only meaningful if SBISTAT.INITRDY is
zero.
Initiate/ Ready# (INITRDY):
0: The IOSF sideband interface is ready for a new transaction
1: The IOSF sideband interface is busy with the previous transaction.
0 Oh A write to set this register bit to 1 will trigger an IOSF sideband message on the
RW/1S private IOSF sideband interface. The message will be formed based on the values
programmed in the Sideband Message Interface Register Access registers.
Software needs to ensure that the interface is not busy (SBISTAT.INITRDY is
clear) before writing to this register.

SBI Routing Identification (SBIRID) - Offset DAh

Provides mechanism to send message on IOSFSB.

Type

Size

Offset Default

CFG

16 bit

[B:0, D:31, F:1] + DAh 0000h
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Bit Default & . . R
Range Access Field Name (ID): Description
15:12 Oh First Byte Enable (FBE):
' RW The content of this field is sent in the IOSF Sideband Register Access FBE field.
Oh
11 RO Reserved
Base Address Register (BAR):
10:8 Oh The contents of this field are sent in the IOSF Sideband Register Access BAR field.
’ RW This should be zero performing a Memory Mapped operation to a PCI compliant
device.
Function ID (FID):
7:0 Oh The contents of this field are sent in the IOSF Sideband Register access FID field.
' RW This field should generally remain at zero unless specifically required by a

particular application.

SBI Extended Address (SBIEXTADDR) - Offset DCh

Provides mechanism to send message on IOSFSB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + DCh 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
Extended Address (ADDR):
31:0 Oh The content of this register field is sent on the IOSF sideband Message Register
: RW Access address(48:32) field.
This must be set to all 0 if 16b addressing is desired.

P2SB Control (P2SBC) - Offset EOh

P2SB general configuration register.

Type

Size

Offset Default

CFG

32 bit

[B:0, D:31, F:1] + EOh 00000007h
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Bit Default & . . R
Range Access Field Name (ID): Description
oh SBI register Lock (SBILOCK):
31 RW/O Once written, it will not be writeable until module reset. Write once (1 or 0) to
lock the Lock Bit. SBISTAT.INITRDY Register bit only lock if SBILOCK Bit = 1
Oh
30:28 RO Reserved
VLW Wire Mode Enable (VWME):
When 1, VLW Wire Mode is enabled, where the VLW events from ITSS are
received via the sideband wire handshake and this handshake is handled in P2SB
oh as if a Posted Message is received from ITSS to the VLW VDM logic in Legacy
27 Service agent. When 0, VLW Wire Mode is disabled, where the VLW events from
RwW ITSS are received via the IOSF Sideband using Non-Posted message. This policy
is default to '0' which is the old behavior since Sunrise point.
BIOS Note: BIOS is expected to set this to '1' for Server Platform to mitigate in-
out dependency risk.
26 Oh Data Parity Error Enable (DPEE):
RW IOSFP data parity error handling (EP bit) enabling bit
25 Oh Command Parity Error Enable (CPEE):
RW IOSFP command parity error handling enabling bit
24 Oh Data Phase Parity Error Enable (DPPEE):
RW IOSFP data phase parity error handling enabling bit
Oh
23:18 RO Reserved
oh Endpoint Mask Lock (MASKLOCK):
17 RW/O Locks the value of the EPMASK[0-7] registers. Once this value is written to a one
it may only be cleared by a reset.
oh PGCB Clock Gating Enable (PGCBCGE):
16 RW When asserted the P2SB can de-assert the clock request to disable the PGCB
clock dynamically when it reaches the power down idle state.
Oh
15:9 RO Reserved
Hide Device (HIDE):
8 Oh When this bit is set, the P2SB will return 1s on any PCI Configuration Read on
RW IOSF-P. All other transactions including PCI Configuration Writes are unaffected
by this. This does not affect reads performed on the IOSF-SB interface.
Oh
7:5 RO Reserved
RAVDM Completion Status Policy Enable (RCSPE):
oh When this bit is SET, P2SB performs the following. 1) Return '000' (Successful
4 RW Completion) for upstream Reg_rsp RAVDM on IOSF-P. 2) Return '001'
(Unsupported Request) for upstream Reg_rsp. When clear P2SB always return
'000' (Successful Completion) for Upstream Reg_rsp RAVDM
Oh
3 RO Reserved
Max Writes Pending (MAXW):
This controls the max number of outstanding writes on IOSF-SB initiated by
MMIO writes to the SBREG_BAR.
2:0 7h Once the number of SBREG_BAR writes issued but not completed on IOSF-SB is
RW equal to this value no new requests will be forwarded until completions are
received.
A value of zero will have the same behavior as the value of one (single write
outstanding).
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3.1.23

3.1.24
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Power Control Enable (PCE) - Offset E4h

Power Control Enable register.

Primary to Sideband Bridge (P2SB)

Type Size Offset Default
CFG 8 bit [B:0, D:31, F:1] + E4h 09h
Bit Default & . B P
Range Access Field Name (ID): Description
Oh
7:6 RO Reserved
oh Hardware Autonomous Enable (HAE):
5 RW When set, the P2SB will automatically engage power gating when it has reached
its idle condition.
Oh
4 RO Reserved
3 1h Sleep Enable (SE):
RO tied to 1
2 Oh D3-Hot Enable (D3HE):
RO No support for D3 Hot power gating.
1 Oh I3 Enable (I3E):
RO No support for S0i3 power gating.
1h PMC Power Gating Enable (PMCPG_EN):
0 RW When set to 1, the P2SB will engage power gating if it is idle and the
pmc_p2sb_sw_pg_req_b signal is asserted.

Sideband Register Posted 0 (SBREGPOSTEDO) - Offset

200h

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 200h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
31:0 Oh Sideband Register Posted 0 (SBREGPOSTEDO):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 31-0.

Sideband Register Posted 1 (SBREGPOSTED1) - Offset

204h

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type

Size

Offset

Default

CFG

32 bit

[B:0, D:31, F:1] + 204h

00000000h
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RaBri::je Dle\i:a(‘:zlsts& Field Name (ID): Description
31:0 Oh Sideband Register Posted 1 (SBREGPOSTED1):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 63-32.
3.1.25 Sideband Register Posted 2 (SBREGPOSTED2) - Offset
208h
Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.
Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 208h 00000000h
RaBri::je DE?:::::S& Field Name (ID): Description
31:0 Oh Sideband Register Posted 0 (SBREGPOSTED2):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 95-64.
3.1.26 Sideband Register Posted 3 (SBREGPOSTED3) - Offset
20Ch
Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.
Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 20Ch 00000000h
RaBlitge D:Zi::s& Field Name (ID): Description
31:0 Oh Sideband Register Posted 3 (SBREGPOSTED3):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 127-96.
3.1.27 Sideband Register Posted 4 (SBREGPOSTED4) - Offset

intel.

210h

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 210h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
31:0 Oh Sideband Register Posted 4 (SBREGPOSTED4):
' RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 159-128.
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3.1.28

3.1.29

3.1.30

3.1.31
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Sideband Register Posted 5 (SBREGPOSTEDS5) - Offset

214h

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 214h 00000000h
Bit Default & . . i
Range Access Field Name (ID): Description
31:0 Oh Sideband Register Posted 5 (SBREGPOSTED5):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 191-160.

Sideband Register Posted 6 (SBREGPOSTEDG6) - Offset

218h

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 218h 00000000h
Bit Default & . . .
Range Access Field Name (ID): Description
31:0 Oh Sideband Register Posted 6 (SBREGPOSTEDG6):
’ RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 223-192.

Sideband Register Posted 7 (SBREGPOSTED?7) - Offset

21Ch

Provides a mechanism to send MMIO writes as posted writes on the IOSFSB space.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 21Ch 00000000h
Bit Default & . B P
Range Access Field Name (ID): Description
31:0 Oh Sideband Register Posted 7 (SBREGPOSTED7?7):
' RW One hot masks for setting SBREG to posted for IOSF-SB endpoint IDs 255-224.

Endpoint Mask 0 (EPMASKO) - Offset 220h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to
targeted by transactions from the P2SB.
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3.1.32

3.1.33

3.1.34
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Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 220h 00000000h
Bit Default & . B I
Range Access Field Name (ID): Description
oh Endpoint Mask 0 (EPMASKO):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 31-0
Locked by: P2SBC.MASKLOCK

Endpoint Mask 1 (EPMASK1) - Offset 224h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to
targeted by transactions from the P2SB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 224h 00000000h
Bit Default & . B I
Range Access Field Name (ID): Description
oh Endpoint Mask 1 (EPMASK1):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 63-32
Locked by: P2SBC.MASKLOCK

Endpoint Mask 2 (EPMASK?2) - Offset 228h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to
targeted by transactions from the P2SB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 228h 00000000h
Bit Default & . . —
Range Access Field Name (ID): Description
oh Endpoint Mask 2 (EPMASK2):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 95-64
Locked by: P2SBC.MASKLOCK

Endpoint Mask 3 (EPMASK3) - Offset 22Ch

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to
targeted by transactions from the P2SB.

Type

Size

Offset

Default

CFG

32 bit

[B:0, D:31, F:1] + 22Ch

00000000h
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3.1.35

3.1.36

3.1.37
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Bit Default & . . R
Range Access Field Name (ID): Description
oh Endpoint Mask 3 (EPMASKS3):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 127-96
Locked by: P2SBC.MASKLOCK

Endpoint Mask 4 (EPMASK4) - Offset 230h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to

targeted by transactions from the P2SB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 230h 00000000h
Bit Default & . . .
Range Access Field Name (ID): Description
oh Endpoint Mask 4 (EPMASK4):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 128-159
Locked by: P2SBC.MASKLOCK

Endpoint Mask 5 (EPMASKS5) - Offset 234h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to

targeted by transactions from the P2SB.

Type Size Offset

Default

CFG 32 bit [B:0, D:31, F:1] + 234h

00000000h

Bit Default &

Range Access Field Name (ID): Description

oh Endpoint Mask 5 (EPMASKS5):
31:0 One hot masks for disabling IOSF-SB endpoint IDs 191-160

RW/L Locked by: P2SBC.MASKLOCK

Endpoint Mask 6 (EPMASKG6) - Offset 238h

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to

targeted by transactions from the P2SB.

Type Size Offset

Default

CFG 32 bit [B:0, D:31, F:1] + 238h

00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
oh Endpoint Mask 6 (EPMASK®6):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 223-192
Locked by: P2SBC.MASKLOCK

3.1.38 Endpoint Mask 7 (EPMASK?7) - Offset 23Ch

Provide a mechanism for disabling particular IOSF-SB endpoints from being allowed to
targeted by transactions from the P2SB.

Type Size Offset Default
CFG 32 bit [B:0, D:31, F:1] + 23Ch 00000000h
Bit Default & . B .
Range Access Field Name (ID): Description
oh Endpoint Mask 7 (EPMASK7?7):
31:0 RW/L One hot masks for disabling IOSF-SB endpoint IDs 255-224
Locked by: P2SBC.MASKLOCK
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4. Power Management Controller
(PMCQC)

4.1 PMC Configuration Registers Summary

This chapter documents the registers in Bus: 0, Device 31, Function 2.
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Table 4-1. Summary of Bus: 0, Device: 31, Function: 2 Registers

Offset (BS\;tz:s) Register Name (Register Symbol) D‘Ie;fuu;t
Oh 4 Device Vendor ID (DEVVENDID) 4B218086h
4h 4 STATUSCOMMAND Status and Command (STATUSCOMMAND) 00100000h
8h 4 Revision Class Codes (REVCLASSCODE) 00000000h
ch 4 E:CLIESI'II:'IEIEAADIDE;EéIS;—T)CKhe Line Latency Header And BIST 00000000h
10h 4 32-bit Base Address Register (BAR) 00000004h
14h 4 BAR HIGH (BAR_HIGH) 00000000h
18h 4 32-bit Base Address Registerl (BAR1) 00000004h
1Ch 4 BAR1 HIGH (BAR1_HIGH) 00000000h
20h 4 Bar 2 (BAR2) 00000001h
2Ch 4 Subsystem Identifiers (SUBSYSTEMID) 00000000h
30h 4 EXPANSION ROM BASEADDR (EXPANSION_ROM_BASEADDR) 00000000h
34h 4 CAPABILITY PTR (CAPABILITYPTR) 00000080h
3Ch 4 INTERRUPT REG Interrupt Register (INTERRUPTREG) 00000000h
80h 4 ?F?(;NV\IIEERR((:ZQIF;IIS) PowerManagement Capability ID 48030001h
84h 4 PME CTRL STATUS (PMECTRLSTATUS) 00000008h
90h 4 PCIDEVIDLE CAP RECORD (PCIDEVIDLE_CAP_RECORD) F0140009h
94h 4 DEVID VEND SPECIFIC REG (DEVID_VEND_SPECIFIC_REG) 01400010h
s |4 | e B R e
9Ch 4 DEVICE IDLE POINTER REG (DEVICE_IDLE_POINTER_REG) 00000000h
N I e,
BOh 4 GEN REGRW1 (GEN_REGRW1) 00000000h
B4h 4 GEN REGRW2 (GEN_REGRW?2) 00000000h
B8h 4 GEN REGRW3 (GEN_REGRW3) 00000000h
BCh 4 GEN REGRW4 (GEN_REGRW4) 00000000h
COh 4 GEN INPUT REG (GEN_INPUT_REG) 00000000h
F8h 4 Manufacturer's ID (MANID) 00000000h

4.1.1 Device Vendor ID (DEVVENDID) - Offset Oh
Device Vendor ID
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + Oh 00008086h
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Bit Default & . . R
Range Access Field Name (ID): Description
Device Identification (DEVICEID):
31:16 4B21h These bits are controlled as follows:
' RO Bits [15:7]: SETID msg
Bits [6:0]: strap_deviceid[6:0] (00 to 1F - variable).
15:0 8086h Vendor Identification (VENDORID):
’ RO Indicates Intel

4.1.2

STATUSCOMMAND Status and Command

(STATUSCOMMAND) - Offset 4h

Status and Command

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 4h 00100000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:30 RO Reserved
29 Oh RMA:
RW/1C Received Master Abort
28 Oh RTA:
RW/1C Received Target Abort
Oh
27:21 RO Reserved
20 1h CAPLIST:
RO Capabilities List
19 Oh INTR_STATUS:
RO Interrupt Status
Oh
18:11 RO Reserved
10 Oh INTR_DISABLE:
RW Interrupt Disable
Oh
9 RO Reserved
8 Oh SERR_ENABLE:
RW System Error Enable
Oh
7:3 RO Reserved
5 Oh BME:
RW Bus Master Enable
1 Oh MSE:
RW Memory Space Enable
Oh
0 RO Reserved
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4.1.3 Revision Class Codes (REVCLASSCODE) - Offset 8h
Revision Class Codes
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 8h 00000000h
RaBri::je DE?:::::S& Field Name (ID): Description
31:8 000000h CLASS_CODES:
’ RO Class Codes
00h RID:
7:0 RO Revision ID
4.1.4 CLLATHEADERBIST Cache Line Latency Header And BIST
(CLLATHEADERBIST) - Offset Ch
Cache Line Latency Header And BIST
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + Ch 00000000h
RaBlitge D:r:?::lsts& Field Name (ID): Description
Oh
31:24 RO Reserved
53 Oh MULFNDEV:
RO Multi Function Device
00h HEADERTYPE:
22:16 RO Header Type
i 00h LATTIMER:
15:8 RO Latency Timer
7:0 00h CACHELINE_SIZE:
’ RW Cacheline Size
4.1.5 32-bit Base Address Register (BAR) - Offset 10h

intel.

Base Address Register

Type

Size Offset

Default

PCI

32 bit

[B:0, D:31, F:2] + 10h

00000004h
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4.1.6

4.1.7

Power Management Controller (PMC)

Bit Default & . . R
Range Access Field Name (ID): Description
BASEADDR:
00000h . . . .
31:13 RW Software programs this register with the base address of the device's memory
region
12:4 000h Size Indicator (SIZEINDICATOR):
’ RO Hardwired to O to indicate 8KB of memory space
PREFETCHABLE:
3 Oh A device can mark a range as pre-fetch-able if there are no side effects on reads,
RO the device returns all bytes on reads regardless of the byte enables.
Hardwired to O to indicate the device's memory space as not pre-fetch-able.
>h TYPE:
2:1 RO Hardwired to 10 to indicate that Base register is 64 bits wide and mapping can be
done anywhere in the 64-bit Memory Space.
0 Oh Memory Space Indicator (MESSAGE_SPACE):
RO Hardwired to O to identify a Memory BAR.

BAR HIGH (BAR_HIGH) - Offset 14h
BAR -Base Address Register High

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 14h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
31:0 00000000h | Base Address HIGH (BASEADDR_HIGH):
’ RW Base Address

32-bit Base Address Registerl (BAR1) - Offset 18h

Base Address Registerl

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 18h 00000004h
Bit Default & . . -
Range Access Field Name (ID): Description
BASEADDR1:
00000h . . ) .
31:12 RW Software programs this register with the base address of the device's memory
region
11:4 00h Size Indicator (SIZEINDICATOR1):
’ RO Hardwired to O to indicate 4KB of memory space
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4.1.8

4.1.9

4.1.10
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Bit Default & . . R
Range Access Field Name (ID): Description
PREFETCHABLE1:
3 Oh A device can mark a range as pre-fetch-able if there are no side effects on reads,
RO the device returns all bytes on reads regardless of the byte enables.
Hardwired to O to indicate the device's memory space as not pre-fetch-able.
%h TYPEL1:
2:1 RO Hardwired to 10 to indicate that Base register is 64 bits wide and mapping can be
done anywhere in the 64-bit Memory Space.
0 Oh Memory Space Indicator (MESSAGE_SPACE1):
RO Hardwired to O to identify a Memory BAR.

BAR1 HIGH (BAR1_HIGH) - Offset 1Ch

BAR1 - Base Address Register High

Type

Size

Offset Default

PCI

32 bit

[B:0, D:31, F:2] + 1Ch 00000000h

Bit
Range

Default &
Access

Field Name (ID): Description

00000000h
RW

Base Address HIGH (BASEADDR1_HIGH):
Base Address HIGH

Bar 2 (BAR2) - Offset 20h

BAR - Base Address Register2

Type

Size

Offset Default

PCI

32 bit

[B:0, D:31, F:2] + 20h 00000001h

Bit
Range

Default &
Access

Field Name (ID): Description

0000000h
RW

Base Address (BASEADDR):
Base Address

Oh
RO

Reserved

1h
RO

Message Space (MESSAGE_SPACE):
Hardwired to 1 to identify an IO BAR.

Subsystem Identifiers (SUBSYSTEMID) - Offset 2Ch

Subsystem Identifiers

Type

Size

Offset Default

PCI

32 bit

[B:0, D:31, F:2] + 2Ch 00000000h
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4.1.11

4.1.12

4.1.13
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Bit Default & . . R
Range Access Field Name (ID): Description
31:16 0000h Subsystem ID (SUBSYSTEMID):

' RW/O Written by BIOS. Not used by hardware.
15:0 0000h Subsystem Vendor ID (SUBSYSTEMVENDORID):
’ RW/0 Written by BIOS.Not used by hardware.

EXPANSION ROM BASEADDR
(EXPANSION_ROM_BASEADDR) - Offset 30h

EXPANSION ROM base address

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 30h 00000000h
Bit Default & . . i
Range Access Field Name (ID): Description
31:0 00000000h | EXPANSION_ROM_BASE:
’ RO Expansion ROM Base

CAPABILITY PTR (CAPABILITYPTR) - Offset 34h

CAPABILITYPTR - Capabilities Pointer

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 34h 00000080h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh

31:8 RO Reserved
7:0 80h CAPPTR_POWER:

' RO Capabilities Pointer

INTERRUPT REG Interrupt Register (INTERRUPTREG) -

Offset 3Ch

Interrupt Register
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 3Ch 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
00h MAX_LAT:
31:24 RO Maximum Latency
00h MIN_GNT:
23:16 RO Minimum GNT
Oh
15:12 RO Reserved
Oh INTPIN:
11:8 RO Interrupt Pin
7:0 00h INTLINE:
’ RW Interrupt Line

4.1.14 POWER CAP ID Power Management Capability ID
(POWERCAPID) - Offset 80h

Power Management Capability ID

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 80h 48030001h
Bit Default & . B I
Range Access Field Name (ID): Description
09h PMESUPPORT:
31:27 RO PME Support
Oh
26:19 RO Reserved
3h VERSION:
18:16 RO Version
15:5 | 00N NXTCAP:
’ RO Next Capability
7:0 01h POWER_CAP:
’ RO Power Management Capability

4.1.15 PME CTRL STATUS (PMECTRLSTATUS) - Offset 84h

Power Management Control and Status Register

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:2] + 84h 00000008h
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4.1.16

4.1.17
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:16 RO Reserved
15 Oh PMESTATUS:
RW/1C PME Status
Oh
14:9 RO Reserved
8 Oh PMEENABLE:
RW PME Enable
Oh
7:4 RO Reserved
3 1h NO_SOFT_RESET:
RO NO SOFT RESET
Oh
2 RO Reserved
1:0 Oh POWERSTATE:
' RW Power State

PCIDEVIDLE CAP RECORD (PCIDEVIDLE_CAP_RECORD) -

Offset 90h

PCI DEVICE IDLE CAPABILITY RECORD

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 90h F0140009h
Bit Default & . . -
Range Access Field Name (ID): Description
31:28 Fh VEND_CAP:
' RO Vendor Specific Capability ID
27:24 Oh REVID: o - L
RO Vendor Specific Capability Revision
23:16 14h CAP_LENGTH:
' RO Vendor Specific Capability Length
15:8 00h NEXT_CAP:
’ RO NEXT Capability
7:0 09h CAPID:
' RO Capability ID

DEVID VEND SPECIFIC REG
(DEVID_VEND_SPECIFIC_REG) - Offset 94h

DEVID VENDOR SPECIFIC REG
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4.1.19
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Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 94h 01400010h
Bit Default & . B I
Range Access Field Name (ID): Description
31:20 014h VSEC_LENGTH:
’ RO Vendor Specific Extended Capability Length
19:16 Oh VSEC_REV:
’ RO Vendor Specific Extended Capability Revision
15:0 0010h VSECID:
’ RO Vendor Specific Extended Capability ID

DOI3 CONTROL SW LTR MMIO REG
(DOI3_CONTROL_SW_LTR_MMIO_REG) - Offset 98h

SW LTR Update MMIO Location Register

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 98h 00000000h
Bit Default & . . —
Range Access Field Name (ID): Description
31:4 0000000h | SW_LAT_DWORD_OFFSET:
’ RO SW LTR Update MMIO Offset Location
3:1 Oh SW_LAT_BAR_NUM:
’ RO SW LTR Bar Num
0 Oh SW_LAT_VALID:
RO SW LTR Valid Strap
DEVICE IDLE POINTER REG
(DEVICE_IDLE_POINTER_REG) - Offset 9Ch
Device IDLE Pointer Register
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + 9Ch 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description

31:4 0000000h | DWORD_OFFSET:

’ RO Device MMIO Offset Location
31 oh BAR_NUM:

' RO D0i3 MMIO Location

0 Oh VALID:

RO DO0i3 Valid Strap

DOI3 MAX POW LAT PG CONFIG
(DOI3_MAX_POW_LAT_PG_CONFIG) - Offset AOh

DEVICE PG CONFIG

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + AOh 00000800h
Bit Default & . B P
Range Access Field Name (ID): Description
Oh
31:22 RO Reserved
51 Oh HAE:
RW Hardware Autonomous Enable
Oh
20 RO Reserved
19 Oh SLEEP_EN:
RW Sleep Enable
18 Oh PGE:
RW Power Gate Enable
17 Oh I3_ENABLE:
RW I3 Enable
16 Oh PMCRE:
RW PMC Request Enable
Oh
15:13 RO Reserved
12:10 2h POW_LAT_SCALE:
' RW/O Power On Latency Scale
9:0 000h POW_LAT_VALUE:
' RW/O Power On Latency Value

GEN REGRW1 (GEN_REGRW1) - Offset BOh

General Purpose Read Write Registerl
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Type

Size

Offset

Default

PCI

32 bit

[B:0, D:31, F:2] + BOh

00000000h

Bit
Range

Default &
Access

Field Name (ID): Description

00000000h

GEN_REG_RW1:

RW General Purpose PCI Register

GEN REGRW2 (GEN_REGRW2) - Offset B4h

General Purpose Read Write Register2

Type

Size

Offset

Default

PCI

32 bit

[B:0, D:31, F:2] + B4h

00000000h

Bit
Range

Default &
Access

Field Name (ID): Description

00000000h

GEN_REG_RW?2:

RW General Purpose PCI Register

GEN REGRW3 (GEN_REGRW3) - Offset B8h

General Purpose Read Write Register3

Type

Size

Offset

Default

PCI

32 bit

[B:0, D:31, F:2] + B8h

00000000h

Bit
Range

Default &
Access

Field Name (ID): Description

00000000h

GEN_REG_RW3:

RW General Purpose PCI Register

GEN REGRW4 (GEN_REGRW4) - Offset BCh

General Purpose Read Write Register4

Type

Size

Offset

Default

PCI

32 bit

[B:0, D:31, F:2] + BCh

00000000h

Bit
Range

Default &
Access

Field Name (ID): Description

00000000h

GEN_REG_RW4:

RW General Purpose PCI Register
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4.1.25 GEN INPUT REG (GEN_INPUT_REG) - Offset COh

General Purpose Input Register

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:2] + COh 00000000h
Bit Default & . B I
Range Access Field Name (ID): Description
31:0 00000000h | GEN REG INPUT_RW (GEN_REG_INPUT_RW):
’ RW General Purpose Input Register

4.1.26 Manufacturer's ID (MANID) - Offset F8h

Manufacturer ID

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:2] + F8h 00000000h

Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW

Bit Default & . ) P
Range Access Field Name (ID): Description

31:0 20000000 Manufacturers ID (MANID):

' RO Manufacturer ID
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4.2 PMC Memory Mapped Registers Summary
Table 4-2. Summary of PMC Memory Mapped (MMIO) Registers
Offset (Bs\;tzees) Register Name (Register Symbol) Default Value
1020h 4 General PM Configuration A (GEN_PMCON_A) 20014000h
1024h 4 General PM Configuration B (GEN_PMCON_B) 00000004h
1030h 4 Configured Revision ID (CRID) 00000000h
1048h 4 Extended Test Mode Register 3 (ETR3) 00000000h
104Ch 4 SET STRAP MSG LOCK (SSML) 00000000h
1050h 4 SET STRAP MSG CONTROL (SSMC) 00000000h
1054h 4 SET STRAP MSG DATA (SSMD) 00000000h
10BOh 4 Configured Revision ID (CRID_UIP) 00000000h
10B4h 4 SLP SO DEBUG REGO (SLP_S0_DBG_0) 00000000h
10B8h 4 SLP SO DEBUG REG1 (SLP_S0_DBG_1) 00000000h
10BCh 4 SLP SO DEBUG REG2 (SLP_SO0_DBG_2) 00000000h
10C0h 4 E/Ipﬁgggp\rfgﬁigzagf)gement Configuration Reg 1 00000000h
10C4h 4 ?/IN?SEI;YHYPi)gvl\i(I;/IF?;)gement Configuration Reg 2 00000FFFh
10C8h 4 rﬁggﬂn\rfgvl\?ig:ag;gement Configuration Reg 3 00000000h
10CCh 4 E/Ipﬁgggp\rfgﬁig:agf)gement Configuration Reg 4 00000000h
10DOh 4 I(\/II\/?SI;I;YHYPi)nge[(I;/IF?Sa)gement Configuration Reg 5 00000000h
10D4h 4 ?ﬁggkén\rfgﬁigzags)gement Configuration Reg 6 00000000h
11B8h 4 External Rail Config (EXT_RAIL_CONFIG) 00000000h
11COh 4 External Rail Config (EXT_V1P05_VR_CONFIG) 00000000h
11C4h 4 External Rail Config (EXT_VNN_VR_CONFIGO) 00000000h
11C8h 4 VNN V1p05 Control Hold Off (VNN_V1P05_CTRL_HOLD_OFF) 00000101h
11CCh 4 EXT FET RAMP CFG (EXT_FET_RAMP_CFG) 00040004h
11DOh 4 VCCIN AUX CONFIG Registerl (VCCIN_AUX_CFG1) 00000000h
11D4h 4 VCCIN AUX CONFIG Register2 (VCCIN_AUX_CFG2) 00000000h
1200h 4 Always Running Timer Value 31:0 (ARTV_31_0) 00000000h
1204h 4 Always Running Timer Value 31:0 (ARTV_63_32) 00000000h
1210h 4 Timed GPIO Control 0 (TGPIOCTLO) 00000000h
1220h 4 Timed GPIO 0 Comparator Value 31:0 (TGPIOCOMPV0_31_0) 00000000h
1224h 4 Timed GPIO Comparator Value 63:32 (TGPIOCOMPV0_63_32) 00000000h
1228h 4 Timed GPIOO Periodic Interval Value 31_0 (TGPIOPIVO_31_0) 00000000h
122Ch 4 Timed GPIO 0 Periodic Interval Value 63_32 (TGPIOPIVO_63_32) 00000000h
1230h 4 Timed GPIO Time Capture Register 31_0 (TGPIOTCV0_31_0) 00000000h
1234h 4 Timed GPIOO Time Capture Register 63_32 (TGPIOTCV0_63_32) 00000000h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2

February 2023
Document Number: 636722

78



intel

Power Management Controller (PMC)

Offset (Bs\;tz:s) Register Name (Register Symbol) Default Value
1238h 4 I}n(;g;jo(ézlé')voof\éelzitogiounter Capture Register 31_0 00000000h
123Ch 4 '(I'_:_nGWS;:IOCéIEIé)VOOE\égiE%)unter Capture Register 63_32 00000000h
1240h 4 Timed GPIOO0 Event Counter Register 31_0 (TGPIOECO_31_0) 00000000h
1244h 4 Timed GPIOO Event Counter Register 63_32 (TGPIOEC0_63_32) 00000000h
1310h 4 Timed GPIO Control 1 (TGPIOCTL1) 00000000h
1320h 4 Timed GPIO 1 Comparator Value 31:0 (TGPIOCOMPV1_31_0) 00000000h
1324h 4 Timed GPIO Comparator Value 63:32 (TGPIOCOMPV1_63_32) 00000000h
1328h 4 Timed GPIO1 Periodic Interval Value 31_0 (TGPIOPIV1_31_0) 00000000h
132Ch 4 Timed GPIO 1 Periodic Interval Value 63_32 (TGPIOPIV1_63_32) 00000000h
1330h 4 Timed GPIO Time Capture Register 31_0 (TGPIOTCV1_31_0) 00000000h
1334h 4 Timed GPIO Time Capture Register 63_32 (TGPIOTCV1_63_32) 00000000h
1338h 4 I‘:’an(PE?OCI-;EE:IgVOlE;?itofounter Capture Register 31_0 00000000h
133ch 4 I}n&g?o(éz%)\?lf\égigg?unter Capture Register 63_32 00000000h
1340h 4 Timed GPIO1 Event Counter Register 31_0 (TGPIOEC1_31_0) 00000000h
1344h 4 Timed GPIO Event Counter Register 63_32 (TGPIOEC1_63_32) 00000000h
150Ch 4 Catastrophic Trip Point Enable (CTEN) 00000001h
1510h 4 EC Thermal Sensor Reporting Enable (ECRPTEN) 00000000h
1520h 4 Throttle Level (TL) OFF3FCFFh
1528h 4 Throttle Levels Enable (TLEN) 00000000h
1530h 4 Thermal Sensor Alert High Value (TSAHV) 000000FFh
1534h 4 Thermal Sensor Alert Low Value (TSALV) 00000000h
1538h 4 Thermal Alert Trip Status (TAS) 00000000h
1540h 4 PCH Hot Level Control (PHLC) 00000000h
1560h 4 Temperature Sensor Control and Status (TSS0) 00000000h
1800h 4 Wake Alarm Device Timer: AC (WADT_AC) FFFFFFFFh
1804h 4 Wake Alarm Device Timer: DC (WADT_DC) FFFFFFFFh
1808h 4 Wake Alarm Device Expired Timer: AC (WADT_EXP_AC) FFFFFFFFh
180Ch 4 Wake Alarm Device Expired Timer: DC (WADT_EXP_DC) FFFFFFFFh
1810h 4 Power and Reset Status (PRSTS) 00000000h
1818h 4 Power Management Configuration Reg 1 (PM_CFG) 00000020h
1828h 4 S3 Power Gating Policies (S3_PWRGATE_POL) 00000000h
182Ch 4 S4 Power Gating Policies (S4_PWRGATE_POL) 00000000h
1830h 4 S5 Power Gating Policies (S5_PWRGATE_POL) 00000000h
1834h 4 DeepSx Configuration (DSX_CFG) 00000000h
183Ch 4 Power Management Configuration Reg 2 (PM_CFG2) 08000000h
18C8h 4 PM_SYNC Miscellaneous Configuration (PM_SYNC_MISC_CFG) 00000000h
18EOh 4 Power Management Configuration Reg 3 (PM_CFG3) 00000000h
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Offset (Bsyitz:s) Register Name (Register Symbol) Default Value
18E8h 4 Power Management Configuration Reg 4 (PM_CFG4) 00000000h
18ECh 4 CPU Early Power-on Configuration (CPU_EPOC) 00000000h
18FCh 4 ACPI Timer Control (ACPI_TMR_CTL) 00000000h
1910h 4 Last TSC Alarm Value[31:0] (TSC_ALARM_LO) 00000000h
1914h 4 Last TSC Alarm Value[63:32] (TSC_ALARM_HI) 00000000h
1920h 4 GPIO Configuration (GPIO_CFG) 00000432h
1930h 4 Latency Limit Residency 0 (LAT_LIM_RES_0) 00000000h
1934h 4 Latency Limit Residency 1 (LAT_LIM_RES_1) 00000000h
1938h 4 Latency Limit Residency 2 (LAT_LIM_RES_2) 00000000h
193Ch 4 SLP_S0 Residency (SLP_S0_RESIDENCY) 00000000h
1940h 4 Latency Limit Control (LATENCY_LIMIT_CONTROL) 00000000h
1A78h 4 DBG SLP SO WAKE1 (DBG_SLP_SO0_WAKE1) 00000000h
1A7Ch 4 DBG SLP SO WAKE2 (DBG_SLP_S0_WAKE?2) 00000000h
1BD4h 4 CWB MDID Status Register (CWBMDIDSTATUS) 00000000h
1BD8h 4 ACPI Control (ACTL) 00000000h
1BECh 4 Clock Source Shutdown Control Reg 2 (CS_SD_CTL2) 00000000h
1D80h 4 PGD PG_ACK Status Register 0 (PPASRO) 00000000h
1D84h 4 PGD PG_ACK Status Register 1 (PPASR1) 00000000h
1D90h 4 PGD PFET Enable Ack Status Register 0 (PPFEARO) 00000000h
1D94h 4 PGD PFET Enable Ack Status Register 1 (PPFEAR1) 00000000h
1E20h 4 (Sé?rt_i}c?GPfFE??_tgf/lgET;tion Disable Register 1 00000000h
1E24h 4 Static Function Disable Control 2 Register (ST_PG_FDIS_PMC_2) 00000000h
1E28h 4 (N'\?g_-ritjaéi_cFFls(ISSFiell)ated Function Disable Register 1 00000000h
e | 6| e e
1E44h 4 (Sé?rt;éfsul;%iesasrltjDISSC)ngirgg) Disable Read Register 2 00000000h
1E4Ch 4 CPPMVRIC3 CPPM VR Idle Control 3 (CPPMVRIC3) 00000001h

4.2.1 General PM Configuration A (GEN_PMCON_A) — Offset
1020h

Usage ACPI, Legacy. Available Desktop, Mobile.
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Power Management Controller (PMC)

Type Size Offset Default
MMIO 32 bit BAR + 1020h 20014000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31 RO Reserved
DC PHY Power Disable (DC_PP_DIS):
30 Oh This bit determines the Host software contribution to whether the LAN PHY remains
RW powered in Sx/MOFF or DeepSx while on battery. See the SLP_LAN# sub-section
later in the chapter for more information.
Deep-Sx PHY Power Disable (DSX_PP_DIS):
This bit determines the Host software contribution to whether the LAN PHY remains
29 1h powered in DeepSx. See the SLP_LAN# sub-section later in the chapter for more
RW information.
If this bit is cleared, for the PHY to be powered in deep-Sx state, SX_PP_EN must be
set to 1.
After G3 PHY Power Enable (AG3_PP_EN):
28 Oh This bit determines the Host software contribution to whether the LAN PHY is
RW powered up after exiting G3 (to either Sx/MOFF or DeepSx). See the SLP_LAN# sub-
section later in the chapter for more information.
Sx PHY Power Enable (SX_PP_EN):
27 Oh This bit determines the Host software contribution to whether the LAN PHY remains
RW powered in an Sx/MOFF state that was entered from SO (rather than from G3). See
the SLP_LAN# sub-section later in the chapter for more information.
Oh
26:25 RO Reserved
oh Global Reset Status (GBL_RST_STS):
24 RW/1C/V This bit is set after a global reset (not G3 or DeepSx) occurs. See the
GEN_PMCON_B.HOST_RST_STS bit for potential usage models.
DRAM Initialization Scratchpad Bit (DISB):
This bit does not effect hardware functionality in any way. It is provided as a
scratchpad bit that is maintained through main power well resets and CF9h-initiated
oh resets. BIOS is expected to set this bit prior to starting the DRAM initialization
23 RW sequence and to clear this bit after completing the DRAM initialization sequence.
BIOS can detect that a DRAM initialization sequence was interrupted by a reset by
reading this bit during the boot sequence. If the bit is 1, then the DRAM initialization
was interrupted.
This bit is reset by the assertion of the RSMRST# pin.
Oh
22 RO Reserved
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Bit Default & . ) .
Range Access Field Name (ID): Description
Memory Placed in Self-Refresh (MEM_SR):
This bit will be set to 1 if DRAM should have remained powered and held in Self-
Refresh through the last power state transition (i.e. the last time the system left SO).
The scenarios where this should be the case are:
- successful S3 entry & exit
- successful Host partition reset without power cycle
Oh These scenarios both involve a handshake between the PCH and the CPU/MCH. The
21 RO/V acknowledge from the CPU/MCH back to the PCH is assumed to imply that memory
was successfully placed into Self-Refresh (the PCH has no way to verify whether that
actually occurred).
This bit will be cleared whenever the PCH begins a transition out of SO.
Note: This bit should not be consulted upon wake from S1, as that state does not
involve the same type of handshake or placing memory into Self-Refresh. It is
assumed that software is already aware that memory context is not impacted by S1
and therefore does not need to check this bit.
Oh
20:19 RO Reserved
Minimum SLP_S4# Assertion Width Violation Status (MS4V):
Hardware sets this bit when the SLP_S4# assertion width is less than the time
programmed in the SLP_S4# Minimum Assertion Width field (D31.F0.A4h.5:4). The
PCH begins the timer when SLP_S4+# pin (including ME override logic) is asserted
18 Oh during S4/S5 entry, or when the pri_pwrgood_rst_b input is deasserted during SUS
RW/1C/V well power-up. The status bit is cleared by software writing a 1 to the bit. Note that
this bit is functional regardless of the value in the SLP_S4# Assertion Stretch Enable
and the Disable SLP_X Stretching After SUS Power Failurebits.
This bit is reset by the assertion of the pri_pwrgood_rst_b pin, but can be set in some
cases before the default value is readable.
Oh
17 RO Reserved
SUS Well Power Failure (SUS_PWR_FLR):
16 1h This bit is set to '1' whenever SUS well power is lost, as indicated by RSMRST#
RW/1C assertion.
Software writes a 1 to this bit to clear it.
PME BO S5 Disable (PME_BO_S5_DIS):
When set to '1', this bit blocks wake events from PME_BO_STS in S5, regardless of
the state of PME_BO_EN. When cleared (default), wake events from PME_BO_STS are
allowed in S5 if PME_BO_EN = '1',
Wakes from power states other than S5 are not affected by this policy bit.
The net effect of setting PME_BO_S5_DIS = '1' is described by the truth table below:
Y = Wake
Oh N = Don't wake
15 RW BO = PME_BO_EN
OV = WOL Enable Override
BO/OV | S1/S3/S4 | S5
00| N|N
01 | N | Y (LAN only)
11 | Y (all PME BO sources) | Y (LAN only)
10 | Y (all PME BO sources) | N
This bit is cleared by the rtc_pwrgood_rst_b pin.
PF:
1 = Indicates that the trickle current (from the main battery or trickle supply) was
1h removed or failed. 0 = Indicates that the trickle current has not failed since the last
14 time the bit was cleared.
Rw/1C Software writes a 1 to this bit to clear it. This bit is in the DSW well, and defaults to
'1' based on dsw_pwrgood_rst_b deassertion (not cleared by any type of reset).
Implementation Note: dsw_pwrgood_rst_b is an asynchronous set term to this bit.

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

February 2023
Document Number: 636722

Datasheet, Volume 2
82



intel.

Power Management Controller (PMC)

Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
13 RO Reserved
Disable SLP_X Stretching After SUS Well Power Up
(DIS_SLP_X_STRCH_SUS_UP):
When this bit is set to 1, all SLP_* pin stretching is disabled when powering up after
a SUS well power loss. When this bit is left at 0, SLP_* stretching will be performed
after SUS power failure as enabled in various other fields. Note that if this bit is a 0,
SLP_* stretch timers start on SUS well power up (the PCH has no ability to count
stretch time while the SUS well is powered down).
Setting this bit can therefore prevent long delays after SUS power loss which may be
common in mobile platforms and in manufacturing flow testing, while still allowing for
the full power cycling during S3, S4 and S5 states. If the platform guarantees
12 Oh minimum SUS power down residence in other ways, an additional PCH-induced delay
RW/L is not needed or wanted.
Note: This policy bit has a different effect on SLP_SUS# stretching than on the other
SLP_* pins, since SLP_SUS# is the control signal for one of the scenarios where SUS
well power is lost (DeepSx). The effect of setting this bit to '1' on:
- SLP_S3#, SLP_S4#, SLP_A# and SLP_LAN# stretching: disabled after any SUS
power loss
- SLP_SUS# stretching: disabled after G3, but no impact on DeepSx
This field is not writable when the SLP_Sx# Stretching Policy Lock-Down bit is set.
This bit is cleared by the rtc_pwrgood_rst_b pin.
Locked by: GEN_PMCON_B.SLPSX_STR_POL_LOCK
SLP_S3# Minimum Assertion Width (SLP_S3_MIN_ASST_WDTH):
This 2-bit value indicates the minimum assertion width of the SLP_S3# signal to
guarantee
that the Main power supplies have been fully power-cycled. This value may be
modified per platform depending on power supply capacitance, board capacitance,
power failure detection circuits, etc.
oh Settings are:
11:10 RW/L 00: 60 usec
01: 1 ms
10: 50 ms
11: 2 sec
This field is not writable when the SLP_Sx# Stretching Policy Lock- Down bit is set.
This bit is cleared by the pri_pwrgood_rst_b pin.
Locked by: GEN_PMCON_B.SLPSX_STR_POL_LOCK
Host Reset Status (HOST_RST_STS):
This bit is set by hardware when a host partition reset (not a global reset, DeepSx, or
G3) occurs.
This bit is an optional tool to help BIOS determine when a host partition reset might
Oh have collided with a wake from a valid sleep state. A possible usage model would be
9 RW/1C/V to consult and then write a '1' to clear this bit during the boot flow before determining
what action to take based on reading PM1_STS.WAK_STS = '1'. If HOST_RST_STS =
'1" and/or GEN_PMCON_A.GBL_RST_STS = '1', the cold reset boot path could be
followed rather than the resume path, regardless of the setting of WAK_STS.
This bit does not affect PCH operation in any way, and can therefore be left set if
BIOS chooses not to use it.
ESPI SMI Lock (ESPI_SMI_LOCK):
oh When this bit is set, writes to the ESPI_SMI_EN bit will have no effect. Once the
8 RW/L ESPI_SMI_LOCK bit is set, writes of 0 to ESPI_SMI_LOCK bit will have no effect (i.e.
/ once set, this bit can only be cleared by host_prim_rst_b).
Locked by: GEN_PMCON_A.ESPI_SMI_LOCK
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RaBr:tge Dzzilélsts& Field Name (ID): Description
SWSMI Rate Select (SWSMI_RATESEL):
This 2-bit value indicates when the SWSMI timer will time out. Valid values are:
oh 00 1.5ms +/- 0.6ms
7:6 RW 01 16ms +/- 4ms
10 32ms +/- 4ms
11 64ms +/- 4ms
These bits are not cleared by any type of reset except rtc_pwrgood_rst_b.
SLP_S4# Minimum Assertion Width (S4MAW):
This 2-bit value indicates the minimum assertion width of the SLP_S4# signal to
guarantee that the DRAMs have been safely power-cycled. This value may be
modified per platform depending on DRAM types, power supply capacitance, etc.
Valid values are:
11: 1 second
10: 2 seconds
01: 3 seconds
00: 4 seconds
Oh This value is used in two ways:
5:4 RW/L 1. If the SLP_S4+# assertion width is ever shorter than this time, a status bit
(D31.F0.A2h.2) is set for BIOS to read when SO is entered
2. If enabled by bit 3 in this register, the hardware will prevent the SLP_S4# signal
from deasserting within this minimum time period after asserting.
Note that the logic that measures this time is in the suspend power well. Therefore,
when leaving a G3 or DeepSx state, the minimum time is measured from the
deassertion of the internal suspend well reset (unless the Disable SLP_X Stretching
After SUS Power Failurebit is set).
This field is not writable when the SLP_Sx# Stretching Policy Lock-Down bit is set.
rtc_pwrgood_rst_b forces this field to the conservative default state (00b).
Locked by: GEN_PMCON_B.SLPSX_STR_POL_LOCK
SLP_S44# Assertion Stretch Enable (S4ASE):
When set to 1, the SLP_S4# pin (which includes the ME override logic) will minimally
assert for the time specified in bits 5:4 of this register. When 0, the minimum
assertion time for SLP_S4# is the same as the timing defined in the timing tables in
Default 16.6.3.
This bit is provided so that all DIMMs in the system can deterministically detect a
power-cycle event for proper initialization. Note that there are behavioral changes
that may be noticeable to the end-user when this bit is set. Resume times from S4
and S5 and power-up times from G3 or DeepSx may be delayed by several seconds.
Cases in which this feature may not be desirable and therefore keeping the bit
oh cleared are:
3 RW/L A customer deci_des the user confusion due to the hardware delay is a bigger issue
than the potential DRAM issue
A customer decides the software status bit solution is adequate
A different DRAM type is used or the platform provides an external solution to solve
the power-cycling issue
Validation regressions are impacted by the delay (especially after pri_pwrgood_rst_b
deassertion)
Avoid potential resume time WHQL violations
This bit is not writable when the SLP_Sx# Stretching Policy Lock-Down bit is set.
This bit is cleared by rtc_pwrgood_rst_b.
Locked by: GEN_PMCON_B.SLPSX_STR_POL_LOCK
Period SMI Select (PER_SMI_SEL):
5:1 Oh Software sets these bits to control the rate at which the periodic SMI# is generated:
' RW 00 = 64 seconds (default), 01 = 32 seconds, 10 = 16 seconds, 11 = 8 seconds
Tolerance for the timer is +/- 1 second.
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Power Management Controller (PMC)

Bit Default & . ) P
Range Access Field Name (ID): Description
AG3E:
Determines what state to go to when power is reapplied after a power failure (G3
state).
0 Oh 0 = System will return to an SO state (boot) after power is re-applied.
RW

1 = System will return to the S5 state (except if it was in S4, in which case it will
return to S4-like state). In the S5 state, the only enabled wake-up event is the Power
Button or any enabled wake event that was preserved through the power failure. This
bit is in the RTC well and is only cleared by rtc_pwrgood_rst_b assertion.

General PM Configuration B (GEN_PMCON_B) — Offset
1024h

General PM configuration B

Type Size Offset Default
MMIO 32 bit BAR + 1024h 00000004h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:19 RO Reserved
SLP_Sx# Stretching Policy Lock-Down (SLPSX_STR_POL_LOCK):
When set to 1, this bit locks down the following fields:
- GEN_PMCON_3.DIS_SLP_X_STRCH_SUSPF
- GEN_PMCON_3.SLP_S3_MIN_ASST_WDTH
- GEN_PMCON_3.54MAW
- GEN_PMCON_3.S4ASE
18 | Oh - PM_CFG.SLP_A_MIN_ASST_WDTH
Rw/L - PM_CFG.SLP_LAN_MIN_ASST_WDTH
- PM_CFG.PWR_CYC_DUR
Those bits become read-only. This bit becomes locked when a value of 1b is written
to it. Writes of O to this bit are always ignored. Once locked by writing 1, the only way
to clear this bit is to perform a platform reset. This lockdown bit is available in both
desktop and mobile.
Locked by: GEN_PMCON_B.SLPSX_STR_POL_LOCK
17:14 Oh Reserved
RO
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RaBr:tge Dzza::l:sts& Field Name (ID): Description
WOL Enable Override (WOL_EN_OVRD):
When this bit is set to 1, the integrated LAN is enabled to wake the system from S5
regardless of the value in the PME_BO_EN bit in the GPEO_EN register. This allows the
system BIOS to enable Wake-On-LAN regardless of the policies selected through the
oh operating system. This bit is maint_ained in tI'_1e RTC power \_NeII, therefore permitting
13 WOL following a surprise power failure even in cases in which the system may have
RW been running in SO without the PME Enables set. (Note that the LAN NVRAM
configuration must support WOL after SUS power loss.)
When this bit is cleared to 0, the wake-on-LAN policies are determined by OS-visible
bits. This bit has no effect on wakes from S1, S3, or S4.
This bit is cleared by the rtc_pwrgood_rst_b pin
12:11 g:) Reserved
BIOS PCI Express Enable (BIOS_PCI_EXP_EN):
10 Oh This bit acts as a global enable for the SCI associated with the PCI express ports. If
RW this bit is not set, then the various PCI Express ports and MCH cannot cause the
PCI_EXP_STS bit to go active.
Power Button Level (PWRBTN_LVL):
This read-only bit indicates the current state of the PWRBTN# signal.
1= High, 0 = Low.
9 Oh The value reflected in this bit is dependent upon PM_CFG1.PB_DB_MODE. The
RO/V PB_DB_MODE bit's value causes the following behavior:
-'0": PWRBTN_LVL is taken from the debounced PWRBTN# pin value that is seen at
the output of a 16ms debouncer.
-'1": PWRBTN_LVL is taken from the raw PWRBTN# pin (before the debouncer).
T32a Bypass Enable (T32A_BYPASS_EN):
When set to '1', the full t32a timing will only be counted on the first boot after an RTC
8 Oh power-loss.
RW When '0', t32a will be will be counted on every boot after a G3.
Note: If the t32a_bypass pin-strap is set, t32a is never counted and this bit has no
effect.
7:5 (;g Reserved
SMI Lock (SMI_LOCK):
oh When this bit is set, writes to the GLB_SMI_EN bit will have no effect. Once the
4 RW/L SI\_/II_I__OCK bit is set, writes of 0 to SM;_LOCK bit will have no effect (i.e. once set,
this bit can only be cleared by host_prim_rst_b).
Locked by: GEN_PMCON_B.SMI_LOCK
3 gg Reserved
RPS:
> 1h Intel PCH will set this bit to 1 when rtc_pwrgood_rst_b indicates a weak or missing
RW battery. The bit will remain set until the software clears it by writing a 0 back to this
bit position. This bit is not cleared by any type of reset.
Oh
1:0 RO Reserved

4.2.3 Configured Revision ID (CRID) — Offset 1030h

Configured revision ID Register
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I n t e I Power Management Controller (PMC)
®

4.2.4

Type Size Offset Default

MMIO 32 bit BAR + 1030h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . . R
Range Access Field Name (ID): Description
CRID Lock (CRID_LK):
BIOS writes to this bit to lock this register (a specific lock bit is preferable over a
31 Oh write-based self-lock for the RID_SEL field).

RW/L When this bit is written to 1, the entire register becomes RO (writes have no effect,
reads return actual value) until the next assertion of host_prim_rst_b.
Locked by: CRID.CRID_LK

Oh

30:2 RO Reserved

RID Select(RID_SEL) (RID_SEL):
Software writes this field to select the fuse sets reflected in PCI config space Revision
ID. The decoding is:
00 - Revision ID
01 -CRID O

oh 10 - CRID 1

1:0 RW/L 11 - CRID 2

Once written, this field can only be cleared by a reset. reset_type =
host_prim_rst_bDeepRst-BIOS wr all boots, ( HOST_RST/platform reset when arch
available.)
(setid multicast sends this out)
Locked by: CRID.CRID_LK

Extended Test Mode Register 3 (ETR3) — Offset 1048h

This register resides in the primary well. All bits except bit[23:16] are reset by
host_deep_rst_b. Bit[23:16] are reset by pri_pwrgood_rst_b only.
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Type Size Offset Default
MMIO 32 bit BAR + 1048h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
CF9h Lockdown (CF9LOCK):
31 Oh When set, this will lock the CFOh Global Resetbit.
RW/V/L When set, this register locks itself. This register is reset by a CF9h reset.
Locked by: ETR3.CF9LOCK
Oh
30 RW/V Reserved
Oh
29 RW Reserved
Oh
28 WO Reserved
Oh
27:21 RO Reserved
CF9h Global Reset (CF9GR):
When this bit is set, a CF9h write of 6h or Eh will cause a Global Reset of both the
Host and the ME partitions. If this bit is cleared, a CF9h write of 6h or Eh will only
reset the Host partition.
It is recommended that BIOS should set this bit early on in the boot sequence, and
Oh then clear it and set the CFOLOCK bit prior to loading the OS in both an ME Enabled
20 RW/L and a ME Disabled system.
When this bit is set, the hardware assumes that bit 18 (CF9h Without Resume Well
Reset Enable) is cleared.
This register is locked by the CF9 Lockdown (CFOLOCK) bit. This register is not reset
by a CF9h reset.
Locked by: ETR3.CF9LOCK
Oh
19:0 RO Reserved

4.2.5 SET STRAP MSG LOCK (SSML) — Offset 104Ch
SET STRAP MSG LOCK
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4.2.6

4.2.7

Power Management Controller (PMC)

Type Size Offset Default

MMIO 32 bit BAR + 104Ch 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW

Bit Default & . . R

Range Access Field Name (ID): Description
Oh
31:1 RO Reserved
Set_Strap Lock (SSL):
0 Oh When set to 1, all of SSML, SSMC and SSMD is locked, including this Lock bit. Note
RW/L that this bit is reset on host partition reset

Locked by: SSML.SSL

SET STRAP MSG CONTROL (SSMC) — Offset 1050h

SET STRAP Message Control

Type Size Offset Default
MMIO 32 bit BAR + 1050h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . .
Range Access Field Name (ID): Description
Oh
31:1 RO Reserved
Set_Strap Mux Select (SSMS):
When set to 1, the Set strap message bits [47:32] come from the Set_Strap Msg
0 Oh Data register. This bit is reset by the RSMRST# pin only. When 0, the Set-Strap data
RW/L continues to come from the soft straps themselves.This register field is locked by the
Set Strap Lock (SSML.SSL) bit.
Locked by: SSML.SSL

SET STRAP MSG DATA (SSMD) — Offset 1054h

This register is used to provide a BIOS programmable sticky register which contains
data that will be used in the Set-Strap type 1 msg on subsequent resets. The bits in the
message control certain CPU features, for which see the CPU spec. These bits are in the
resume well, so only reset on G3. The usage model is that on each reset BIOS will
check the state of the CPU. If the state is correct, then BIOS continues. If not, then
BIOS writes the SSMD and SSMC registers and does a CF9 reset. On the reset the value
of what was written to SSMD takes effect. Note that some mobile platforms force G3 on
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S5 requests. For those platforms, if the user/BIOS wants to have these bits set, there
will be 2 resets on every power-on. If the platform accepts the default of O for these
controls, then there is only one reset. The bits are in DSW and not RTC well because
this allows a user upgrade, assuming the user unplugged the system before doing the
upgrade, to revert to a setting of 0. This should reduce any interoperability concerns
regarding user upgrades. The DSW bits are all cleared dsw_pok, and must not be
cleared by CF9h resets.

Type Size Offset Default

MMIO 32 bit BAR + 1054h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:16 RO Reserved
Set_Strap DATA (SSD):
0000h When SSMS is 1, then this data is sent in the Set-Strap msg Type 1 upon reset. This
15:0 data is sent i//n the 2nd DW of data, bits 15:0. This register field is locked by the Set
RW/L Strap Lock SSML.SSL bit.
Locked by: SSML.SSL

4.2.8 Configured Revision ID (CRID_UIP) — Offset 10BOh

Configured revision ID Register

Type Size Offset Default

MMIO 32 bit BAR + 10BOh 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . L
Range Access Field Name (ID): Description
31:1 gg Reserved
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Bit Default & . . I
Range Access Field Name (ID): Description
CRID Update in Progress (CRID_UIP):
PMC HW sets this bit to indicate that SetID broadcast flow has been requested by
BIOS. This bit is cleared by PMC FW only when the completion/s for the multicast
oh non-posted SetIDVal message is received by PMC. BIOS is required to read this bit as
0 cleared before writing to the CRID register (to request a CRID update). BIOS is also
RW/V required to poll on reads to this bit until it sees the bit as cleared after BIOS has
written to the CRID register.
0 Any previously requested CRID Update is complete.
1 the most recently requested CRID update is still in progress.

4.2.9 SLP SO DEBUG REGO (SLP_SO0_DBG_0) — Offset 10B4h

This register captures the state of low power events involved in SLP_S0# entry to
assist with debug. The status is captured as part of C10 entry (once CPU has entered
package C10 ) or it can be captured by writing a 1 to LATCH_SLPSO_EVENTS bit in this
register.Note that static or function disable status of the IP is incorporated in the
individual status register bits though overrides / masks in CPPMVRIC* registers does
not impact the value reflects in this register

Type Size Offset Default
MMIO 32 bit BAR + 10B4h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Latch SLP_SO#events (LATCH_SLPSO_EVENTS):
When this bit is written to 1, the current state of SLP_S0#
events is latched and captured in SLP_SO_DEBUG_REGx registers. A write of 0 has no
31 Oh effect though it is necessary to clear this register before writing a 1 to latch events
RW the next time.
Note that writes to this register will bring CPU out of C10 and wake PLLs in the PCH
so its usage is limited to looking at certain low power entry events that are not
affected by writes to this register.
Oh
30:9 RO Reserved
oh EMMC_D3_STS:
8 ROV This bit when 1 indicates that eMMC controller is in D3 state (taking static/function
disables into account as well)
Oh
7 ROV Reserved
Oh
6 ROV Reserved
oh SATA_D3_STS:
5 This bit when 1 indicates that SATA controller is in D3 state (taking static/function
RO/V ! h
disables into account as well)
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Bit Default & . ) .
Range Access Field Name (ID): Description
oh SDX_D3_STS:
4 ROV This bit when 1 indicates that SDX controller is in D3 state (taking static/function
disables into account as well)
oh LPIO_D3_STS:
3 ROV This bit when 1 indicates that LPIO controller is in D3 state (taking static/function
disables into account as well)
oh XHCI_D3_STS:
2 RO/V This bit when 1 indicates that XHCI controller is in D3 state (taking static/function
disables into account as well)
oh OTG_D3_STS:
1 ROV This bit when 1 indicates that OTG controller is in D3 state (taking static/function
disables into account as well)
oh AUDIO_D3_STS:
0 RO/V This bit when 1 indicates that Audio DSP controller is in D3 state (taking static/
function disables into account as well)

4.2.10 SLP SO DEBUG REG1 (SLP_SO0_DBG_1) — Offset 10B8h

This register captures the state of low power events involved in SLP_SO0# entry to
assist with debug. The status is captured as part of C10 entry (once CPU has entered
package C10) or it can be captured by writing a 1 to LATCH_SLPSO_EVENTS bit in
SLP_SO_DEBUG_REGO register.Note that static or function disable status of the IP is
incorporated in the individual status register bits though overrides / masks in
CPPMVRIC* registers does not impact the value reflects in this register

Type Size Offset Default

MMIO 32 bit BAR + 10B8h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . . A
Range Access Field Name (ID): Description
Oh
31:14 RO Reserved
13 oh IOTG PLL OFF Status (IOTG_PLL_OFF_STS):
RO/V This bit when 1 indicates that IOTG PLL is off
oh CLKACK_STS:
12 ROV This bit when 1 indicates that all CLKACKs have deasserted following graceful_park
request from PMC
11 Oh AON2 Ring Oscillator clock gated status (AON2_ROSC_GATED_STS):
RO/V This bit when 1 indicates that AON2 partition ring oscillator clocks are gated.
10 Oh PMC ROSC SWITCH status (PMC_ROSC_SWITCH_STS):
RO/V This bit when 1 indicates that PMC has switched from fast to slow ring oscillator clock
9 Oh HPET XOSC CLKREQ status (HPET_XOSC_CLKREQ_STS):
RO/V This bit when 1 indicates that HPETs crystal CLKREQ is requesting clock.
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Bit Default & . . .
Range Access Field Name (ID): Description

8 Oh AUDIO RING OSC status (AUDIO_ROSC_OFF_STS):
RO/V This bit when 1 indicates that the audio ring oscillator is off.

7 Oh PCIe external CLKREQs deasserted (PCIE_CLKREQS_OFF_STS):
RO/V This bit when 1 indicates that all external PCIe clock request pins are inactive

6 Oh LPC output clocks gated status (LPC_CLKS_GATED_STS):
RO/V This bit when 1 indicates that external LPC clocks are gated.

5 Oh Crystal OFF Status (XOSC_OFF_STS):
RO/V This bit when 1 indicates that crystal oscillator has shut down.

4 Oh ISCLK Main PLL OFF Status (MAIN_PLL_OFF_STS):
RO/V This bit when 1 indicates that main PLL is off

3 Oh ISCLK OCPLL OFF Status (OC_PLL_OFF_STS):
RO/V This bit when 1 indicates that OC PLL is off

) Oh Audio PLL OFF Status (AUDIO_PLL_OFF_STS):
RO/V This bit when 1 indicates that Audio PLL is off

1 Oh USB2 PLL OFF Status (USB2_PLL_OFF_STS):

RO/V This bit when 1 indicates that USB2 PLL is off

0 Oh SDIO PLL OFF Status (SDIO_PLL_OFF_STS):
RO/V This bit when 1 indicates that SDIO PLL is off

4.2.11 SLP SO DEBUG REG2 (SLP_SO0_DBG_2) — Offset 10BCh

This register captures the state of low power events involved in SLP_S0# entry to
assist with debug. The status is captured as part of C10 entry (once CPU has entered
package C10) or it can be captured by writing a 1 to LATCH_SLPSO_EVENTS bit in
SLP_SO0_DEBUG_REGO register.Note that static or function disable status of the IP is
incorporated in the individual status register bits though overrides / masks in
CPPMVRIC* registers does not impact the value reflects in this register

Type Size Offset Default
MMIO 32 bit BAR + 10BCh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:15 RO Reserved
14 Oh PMC ARC PG Ready IDLE (PMC_ARC_IDLE_STS):
RO/V This bit when 1 indicates that the PMCs ARC microcontroller is ready for power gating
13 Oh Platform ASLT greater than threshold Status (ASLT_GT_THRES_STS):
RO/V This bit when 1 indicates that the platform ASLT is greater than threshold
12 Oh PM_SYNC States Inactive (PMSYNC_STATE_IDLE_STS):
RO/V This bit when 1 indicates that PMSYNC requests are not active.
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Bit Default & . . c e
Range Access Field Name (ID): Description
Oh
11 ROV Reserved
10 Oh CNV VNN REQ Status (CNV_VNN_REQ_STS):
RO/V This bit when 1 indicates that CNV VNN Req is active.
9 Oh CNV VNN AON REQ Status (CNV_VNNAON_REQ_STS):
RO/V This bit when 1 indicates that CNV VNNAON Req is active.
8 Oh ISH VNN REQ Status (ISH_VNN_REQ_STS):
RO/V This bit when 1 indicates that ISH Vnn Req is active.
7 Oh ISH VNN AON REQ Status (ISH_VNNAON_REQ_STS):
RO/V This bit when 1 indicates that ISH VnnAON Regq is active.
oh PCIe Low Power Status (PCIE_LP_STS):
6 ROV This bit when 1 indicates that all PCle root port controllers are in their low power
state.
5 Oh Thermal Sensor Disabled Status (TS_DIS_STS):
RO/V This bit when 1 indicates that the thermal sensor is disabled
4 Oh GBE No Link Status (GBE_NO_LINK_STS):
RO/V This bit when 1 indicates that the GBE interface is disconnected.
3 Oh Dynamic Flex IO Status (DYNAMIC_FLEX_IO_STS):
RO/V This bit when 1 indicates that Dynamic FLEX IO change is not in progress.
5 Oh USB2 SUS Power Gated Status (USB2_SUS_PG_STS):
RO/V This bit when 1 indicates that USB2 PHY SUS power domain is off.
1 Oh CSME Power Gated Status (CSME_PG_STS):
RO/V This bit when 1 indicates that all power gated domains in CSME are turned off.
0 Oh MHPY CORE Power Gated Status (MPHY_CORE_PG_STS):
RO/V This bit when 1 indicates that mphy core and data lanes are off.

4.2.12 ModPHY Power Management Configuration Reg 1
(MODPHY_PM_CFG1) — Offset 10COh

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY

Type Size Offset Default
MMIO 32 bit BAR + 10COh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
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4.2.13

Power Management Controller (PMC)

Bit Default & . ) R
Range Access Field Name (ID): Description
ModPHY Lane SO SUS Well Power Gating Policy [11:0] (MLSOSWPGP):
This is a bit per lane that controls SUS Well Power Gating for a ModPHY lane to be
used for SO and SOix use models.
Bit 0: Corresponds to ModPHY Lane 0
Bit 1: Corresponds to ModPHY Lane 1
Bit 2: Corresponds to ModPHY Lane 2
000h :
11:0 .
RW Bit 11: Corresponds to ModPHY Lane 11

For each lane:
0: Lane power gating not permitted in SO.
1: Lane power gating is permitted in SO.

Note that strap information/PCle Lane reversal information will be factored by BIOS
when programming these bits in the configuration registers.

Note that it is illegal SW programming to have a bit location to be 1 in this field and
the corresponding bit position to be 0 in MLSXSWPGP

ModPHY Power Management Configuration Reg 2
(MODPHY_PM_CFG2) — Offset 10C4h

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY

Type Size Offset Default
MMIO 32 bit BAR + 10C4h 00000FFFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
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Bit Default & . ) s
Range Access Field Name (ID): Description

ModPHY Lane Sx SUS Well Power Gating Policy [11:0] (MLSXSWPGP):
This is a bit per lane that controls SUS Well Power Gating for a ModPHY lane when
system is in Sx.
Bit 0: Corresponds to ModPHY Lane 0
Bit 1: Corresponds to ModPHY Lane 1
Bit 2: Corresponds to ModPHY Lane 2

11:0 FFFh Bit 11: Corresponds to ModPHY Lane 11

RW For each lane:

0: Lane power gating not permitted in Sx.

1: Lane power gating is permitted in Sx.

Note that strap information/PClIe Lane reversal information will be factored by BIOS
when programming these bits in the configuration registers.

For ease of PMC implementation, this field will be used to manage Sx policies even in
S0. In other words, the earlier restriction that BIOS does not have to program this
field if MLSPDDGE is 1 does not apply any more.

BIOS shall set this field appropriately for all cases.

4.2.14 ModPHY Power Management Configuration Reg 3
(MODPHY_PM_CFG3) — Offset 10C8h

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY.

Type Size Offset Default

MMIO 32 bit BAR + 10C8h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31 RO Reserved
ModPHY Lane SUS Power Domain Dynamic Gating Enable (MLSPDDGE):
30 Oh When this bit is set to 1, ModPHY Lane SUS Well Dynamic Gating is enabled.
RW When this bit is 0, ModPHY Lane SUS Well Gating can still be done at a more coarse
level using MLSXSWPGP and MLSOSWPGP fields.
Oh
29:2 RO Reserved
ModPHY Per-Lane SUS Power Domain Dynamic Gating Enable
(MPLSPDDGE):
Oh When this bit is set to 1, ModPHY Per-Lane SUS Well Dynamic Gating is enabled.
1 RW When this bit is 0, if modPHY lane SUS power domain dynamic gating is enabled,
all lanes are gated/ungated together.
This bit has no impact if modPHY lane SUS power domain dynamic gating is disabled.
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4.2.15

Power Management Controller (PMC)

Bit Default & . . R
Range Access Field Name (ID): Description
C10 Qualifier for MPHY Power Gating (C10_QUAL_MPHYPG):
0 Oh C10 qualification for MPHY power gating,
RW 1: C10 is not required for mPHY Sus power gating

0: C10 is required for mPHY Sus power gating

ModPHY Power Management Configuration Reg 4
(MODPHY_PM_CFG4) — Offset 10CCh

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY
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Type

Size

Offset

Default

MMIO

32 bit

BAR + 10CCh

00000000h

Register Level Access:

BIOS Access

SMM Access

OS Access

RW

RW

RW

Bit
Range

Default &
Access

Field Name (ID): Description

00000000
h

RW

ASL Over-rides [26:0] (ASLOR):

This field provides ASL code to take over SPD power gating control. If ASL code sets
a bit corresponding to a controller, it implies that PMC shall ignore any other inputs
from that controller and assume that the controller is ready for SPD power gating.

0 in a bit position: Use HW interfaces for the controller to manage SPD gating/wake-

up.

1 in a bit position: Ignore HW interfaces for the controller, rely only on MSPDRTReq

field thats managed by ASL code.

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:
Bit 8:
Bit 9:

Bit 10:
Bit 11:
Bit 12:
Bit 13:
Bit 14:
Bit 15:
Bit 16:
Bit 17:
Bit 18:
Bit 19:
Bit 20:

Bit 21

Bit 22:
Bit 23:
Bit 24:
Bit 25:
Bit 26:
Bit 27:
Bit 28:
Bit 29:
Bit 30:
Bit 31:

This field is going to be used in conjunction with MSPDRTReq and MSPDRTRACck fields
above. If ASL code intends to over-ride HW decisions, it will set the corresponding bit
for a controller/function to 1 in ASLOR and use MSPDRTReq bits to power-up/power-

down

Corresponds to PCIe Controller A, Function O
Corresponds to PCIe Controller A, Function 1
Corresponds to PCIe Controller A, Function 2
Corresponds to PCIe Controller A, Function 3
Corresponds to PCIe Controller B, Function O
Corresponds to PCIe Controller B, Function 1
Corresponds to PCIe Controller B, Function 2
Corresponds to PCIe Controller B, Function 3
Corresponds to PCIe Controller C, Function 0
Corresponds to PCIe Controller C, Function 1
Corresponds to PCIe Controller C, Function 2
Corresponds to PCIe Controller C, Function 3
Corresponds to SATA Controller

Corresponds to Gbe Controller

Corresponds to xHCI Controller

Corresponds to xDCI Controller

Reserved

Corresponds to PCIe Controller D, Function 0
Corresponds to PCIe Controller D, Function 1
Corresponds to PCIe Controller D, Function 2
Corresponds to PCIe Controller D, Function 3
: Corresponds to PCIe Controller E, Function 0
Corresponds to PCIe Controller E, Function 1
Corresponds to PCIe Controller E, Function 2
Corresponds to PCIe Controller E, Function 3
Corresponds to DMI Controller

Reserved

Corresponds to PCIe Controller F, Function 0
Corresponds to PCIe Controller F, Function 1
Corresponds to PCIe Controller F, Function 2
Corresponds to PCIe Controller F, Function 3
Corresponds to GBETSN Controller

SPD.
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4.2.16 ModPHY Power Management Configuration Reg 5
(MODPHY_PM_CFG5) — Offset 10DOh

This register contains misc fields used to configure the PCH's power management
behavior with respect to the modPHY.
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Type

Size

Offset

Default

MMIO

32 bit

BAR + 10DOh

00000000h

Register Level Access:

BIOS Access

SMM Access

OS Access

RW

RW

RW

Bit
Range

Default &
Access

Field Name (ID): Description

00000000
h

RW

Controller SPD RTD3 Request [26:0] (MSPDRTREQ):

This field represents ASL code trigger request for ModPHY SPD gating. If this bit is set
(to 1) for a controller, it implies that ASL code provides consent for SPD to be gated
for the corresponding controllers lanes.

Note that this bit could also be more statically used by BIOS to set this to 1 for a
controller where SPD will only be managed through other interfaces implying ASL

code does not exist for a controller.

The controllers that are not enabled (Function Disabled), this field will be statically

set by BIOS to activate ASL component in SPD gating equations.

Bit O:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:
Bit 8:
Bit 9:

Bit 10:
Bit 11:
Bit 12:
Bit 13:
Bit 14:
Bit 15:
Bit 16:
Bit 17:
Bit 18:
Bit 19:
Bit 20:
Bit 21:
Bit 22:
Bit 23:
Bit 24:
Bit 25:
Bit 26:
Bit 27:
Bit 28:
Bit 29:
Bit 30:
Bit 31:

Corresponds to PCIe Controller A, Function O
Corresponds to PCIe Controller A, Function 1
Corresponds to PCIe Controller A, Function 2
Corresponds to PCIe Controller A, Function 3
Corresponds to PCIe Controller B, Function O
Corresponds to PCIe Controller B, Function 1
Corresponds to PCIe Controller B, Function 2
Corresponds to PCIe Controller B, Function 3
Corresponds to PCIe Controller C, Function O
Corresponds to PCIe Controller C, Function 1
Corresponds to PCIe Controller C, Function 2
Corresponds to PCIe Controller C, Function 3
Corresponds to SATA Controller

Corresponds to Gbe Controller

Corresponds to xHCI Controller

Corresponds to xDCI Controller

Reserved

Corresponds to PCIe Controller D, Function 0
Corresponds to PCIe Controller D, Function 1
Corresponds to PCIe Controller D, Function 2
Corresponds to PCIe Controller D, Function 3
Corresponds to PCIe Controller E, Function 0
Corresponds to PCIe Controller E, Function 1
Corresponds to PCIe Controller E, Function 2
Corresponds to PCIe Controller E, Function 3
Corresponds to DMI Controller

Reserved

Corresponds to PCIe Controller F, Function 0
Corresponds to PCIe Controller F, Function 1
Corresponds to PCIe Controller F, Function 2
Corresponds to PCIe Controller F, Function 3
Corresponds to GBETSN Controller
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4.2.17 ModPHY Power Management Configuration Reg 6
(MODPHY_PM_CFG6) — Offset 10D4h

This register contains misc. fields used to configure the PCH's power management
behavior with respect to the modPHY.
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Type

Size

Offset

Default

MMIO

32 bit

BAR + 10D4h

00000000h

Register Level Access:

BIOS Access

SMM Access

OS Access

RW

RW

RW

Bit
Range

Default &
Access

Field Name (ID): Description

00000000
h

RO/V

Controller SPD RTD3 Request Acknowledge [19:0] (MSPDRTRACK):
This field represents the acknowledge for ASL code trigger request for ModPHY SPD

gating. PMC sets a bit in this field to 1 to acknowledge that it has registered the

corresponding MSPDRTREQ. Note that the action of setting this bit to 1 is immediate
no other gating conditions are involved in this.

Actual SPD shutdown may happen later once other power gating conditions have

been satisfied as well.

PMC clears a bit to 0 in this field once the corresponding MSPTDRTREQ is cleared by
the ASL code and SPD state has been fully restored.

Bit 0:
Bit 1:
Bit 2:
Bit 3:
Bit 4:
Bit 5:
Bit 6:
Bit 7:
Bit 8:
Bit 9:

Bit 10:
Bit 11:
Bit 12:
Bit 13:
Bit 14:
Bit 15:
Bit 16:
Bit 17:
Bit 18:
Bit 19:
Bit 20:
Bit 21:
Bit 22:
Bit 23:
Bit 24:
Bit 25:
Bit 26:
Bit 27:
Bit 28:
Bit 29:
Bit 30:
Bit 31:

Corresponds to PCIe Controller A, Function 0
Corresponds to PCIe Controller A, Function 1
Corresponds to PCIe Controller A, Function 2
Corresponds to PCIe Controller A, Function 3
Corresponds to PCIe Controller B, Function O
Corresponds to PCIe Controller B, Function 1
Corresponds to PCIe Controller B, Function 2
Corresponds to PCIe Controller B, Function 3
Corresponds to PCIe Controller C, Function 0O
Corresponds to PCIe Controller C, Function 1
Corresponds to PCIe Controller C, Function 2
Corresponds to PCIe Controller C, Function 3
Corresponds to SATA Controller

Corresponds to Gbe Controller

Corresponds to xHCI Controller

Corresponds to xDCI Controller

Reserved

Corresponds to PCIe Controller D, Function 0
Corresponds to PCIe Controller D, Function 1
Corresponds to PCIe Controller D, Function 2
Corresponds to PCIe Controller D, Function 3
Corresponds to PCIe Controller E, Function 0
Corresponds to PCIe Controller E, Function 1
Corresponds to PCIe Controller E, Function 2
Corresponds to PCIe Controller E, Function 3
Corresponds to DMI Controller

Reserved

Corresponds to PCIe Controller F, Function 0
Corresponds to PCIe Controller F, Function 1
Corresponds to PCIe Controller F, Function 2
Corresponds to PCIe Controller F, Function 3
Corresponds to GBETSN Controller
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4.2.18 External Rail Config (EXT_RAIL_CONFIG) — Offset 11B8h

External Rail Configuration

Type Size Offset Default
MMIO 32 bit BAR + 11B8h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
VNN_MIN_RET_VOLT_SUPPORTED:
31 Oh This bit indicates whether minimum retention voltage (0.7V) is supported for VNN rail
RW/L Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
oh VNN_MIN_ACTIVE_VOLT_SUPPORTED:
30 RW/L This bit indicates whether minimum active voltage (0.75V) is supported for VNN rail
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
oh VNN_NORM_ACTIVE_VOLT_SUPPORTED:
29 RW/L This bit indicates whether normal active voltage (1.05V) is supported
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
VNN_RET_ACTIVE_SWITCH_SUPPORTED:
28 Oh This bit indicates whether or not GPIO controls what voltage the voltage rail supports
RW/L (Bit 31 and Bit 30)
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
V1P05_MIN_RET_VOLT_SUPPORTED:
27 Oh This bit indicates whether minimum retention voltage is supported for V1P05 rail
RW/L (0.95)
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
oh V1P05_MIN_ACTIVE_VOLT_SUPPORTED:
26 RW/L This bit is not used and only kept for consistency with Vnn and possible future use
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
oh V1PO5_NORM_ACTIVE_VOLT_SUPPORTED:
25 RW/L This bit indicates whether normal active voltage (1.05V) is supported
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
V1PO05_RET_ACTIVE_SWITCH_SUPPORTED:
24 Oh This bit indicates whether or not GPIO controls what voltage the voltage rail supports
RW/L (Bit 26 and Bit 27)
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
Oh
23:13 RO Reserved
oh Enable External V1P05 Rail in S5 (ENABLE_EXT_V1P05_RAIL_S5):
12 RW/L Enable External V1PO5 Rail in S5
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
oh Enable External V1P05 Rail in S4 (ENABLE_EXT_V1P05_RAIL_S4):
11 RW/L Enable External V1P05 Rail in S4
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
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Bit Default & . . s
Range Access Field Name (ID): Description
oh Enable External V1P05 Rail in S3 (ENABLE_EXT_V1PO5_RAIL_S3):

10 RW/L Enable External V1P05 Rail in S3
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

oh Enable External V1PO0S5 Rail in S0i3 (ENABLE_EXT_V1P05_RAIL_SO0I3):
9 RW/L Enable External V1P05 Rail in S0i3
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

Enable External V1P05 Rail in S0i1/S0i2

oh (ENABLE_EXT_V1PO05_RAIL_SO0I1_I2):
8 RW/L Enable External V1P05 Rail in S0i1/S0i2
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
Oh
7:5 RO Reserved
oh Enable External VNN Rail in S5 (ENABLE_EXT_VNN_RAIL_SS5):

4 RW/L Enable External Vnn Rail in S5
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

Enable External VNN Rail in S4 (ENABLE_EXT_VNN_RAIL_S4):
Oh o
3 RW/L Enable External Vnn Rail in S4

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

oh Enable External VNN Rail in S3 (ENABLE_EXT_VNN_RAIL_S3):
2 RW/L Enable External Vnn Rail in S3
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

Enable External VNN Rail in S0i3 (ENABLE_EXT_VNN_RAIL_SO0I3):
Oh . .
1 RW/L Enable External Vnn Rail in S0i3

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

oh Enable External VNN Rail in S0i1/S0i2 (ENABLE_EXT_VNN_RAIL_SO0I1_I2):
0 RW/L Enable External Rail in S0i1/S0i2
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

4.2.19 External Rail Config (EXT_V1P05_VR_CONFIG) — Offset
11COh

External Rail Configuration

Type Size Offset Default

MMIO 32 bit BAR + 11COh 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . L
Range Access Field Name (ID): Description
31:27 gg Reserved
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Bit
Range

Default &
Access

Field Name (ID): Description

26:24

Oh
RW/L

External V1PO5 Voltage Value - Upper (EXT_V1P05_VOLTAGE1):
This register houses the voltage for the external V1p05 rail

that will be used in S0i2/S0i3 states. Expectation is that SW will

update this based on if there are in S0i2 or S0i3. This value is given in
2.5mV increments. PMC will need to write this value to the WORKPOINT
FIVR sleep entrance register. When this register is updated, the value

in this field gets translated into a write to the SSBFEXITWP1 register

in the associated FIVR, in the format expected in SSBEXITWP1. OEM
cannot change the value of the PMIC voltage during idle windows in which
this supply is being used.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

23:16

00h
RW/L

External V1PO5 Voltage Value - Lower (EXT_V1P05_VOLTAGEO):
This register houses the voltage for the external V1p05 rail

that will be used in S0i2/S0i3 states. Expectation is that SW will

update this based on if there are in S0i2 or S0i3. This value is given in
2.5mV increments. PMC will need to write this value to the WORKPOINT
FIVR sleep entrance register. When this register is updated, the value

in this field gets translated into a write to the SSBFEXITWP1 register

in the associated FIVR, in the format expected in SSBEXITWP1. OEM
cannot change the value of the PMIC voltage during idle windows in which
this supply is being used.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

15:8

00h
RW/L

External V1PO05 Icc Max Value - Upper (EXT_V1P05_ICC_MAX_VAL1):
This register houses the Icc max for the external V1p05 rail in

granularity of ma in U2.14 format.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

7:0

00h
RW/L

External V1PO5 Icc Max Value - Lower (EXT_V1P05_ICC_MAX_VALO):
This register houses the Icc max for the external V1pO05 rail in

granularity of ma in U2.14 format.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

4.2.20 External Rail Config (EXT_VNN_VR_CONFIGO0) — Offset
11C4h

External Rail Configuration

Type Size Offset Default
MMIO 32 bit BAR + 11C4h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . .
Range Access Field Name (ID): Description
Oh
31:27 RO Reserved
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Bit Default &

Range Access Field Name (ID): Description

External VNN Voltage Value - Upper (EXT_VNN_VOLTAGE1):
This register houses the voltage for the external VNN rail
that will be used in S0i2/S0i3 states. Expectation is that SW will
update this based on if there are in S0i2 or S0i3. This value is given in
oh 2.5mV increments. PMC will need to write this value to the WORKPOINT
26:24 RW/L FIVR sleep entrance register. When this register is updated, the value

in this field gets translated into a write to the SSBFEXITWP1 register
in the associated FIVR, in the format expected in SSBEXITWP1. OEM
cannot change the value of the PMIC voltage during idle windows in which
this supply is being used.
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

External VNN Voltage Value - Lower (EXT_VNN_VOLTAGEO):
This register houses the voltage for the external VNN rail

that will be used in S0i2/S0i3 states. Expectation is that SW will

update this based on if there are i S0i2 or S0i3. This value is given in
00h 2.5mV increments. PMC will need to write this value to the WORKPOINT
23:16 FIVR sleep entrance register. When this register is updated, the value

RW/L in this field gets translated into a write to the SSBFEXITWP1 register
in the associated FIVR, in the format expected in SSBEXITWP1. OEM
cannot change the value of the PMIC voltage during idle windows in which
this supply is being used.
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
External VNN Icc Max Value - Upper (EXT_VNN_ICC_MAX_VAL1):
15:8 00h This register houses the Icc max for the external VNN rail in
RW/L granularity of ma in U2.14 format.
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
External VNN Icc Max Value - Lower (EXT_VNN_ICC_MAX_VALO):
7:0 00h This register houses the Icc max for the external VNN rail in
' RW/L granularity of ma in U2.14 format.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

4.2.21 VNN V1p05 Control Hold Off
(VNN_V1P0O5_CTRL_HOLD_OFF) — Offset 11C8h

Hold Off Control for V1p05

Type Size Offset Default

MMIO 32 bit BAR + 11C8h 00000101h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . L
Range Access Field Name (ID): Description
31:16 gg Reserved
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RaBr:tge Dﬁi:::lsts& Field Name (ID): Description
V1pO05 Control Ramp Timer (V1P05_CTRL_RAMP_TMR):
01h This register holds the V1PO5 control hold off values to be used when changing the
15:8 v1pO05_ctrl for external bypass
RW/L value in us
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
VNN Control Ramp Timer (VNN_CTRL_RAMP_TMR):
o1h This register holds the VNN control hold off values to be used when changing the
7:0 vnn_ctrl for external bypass
RW/L value in us
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

4.2.22 EXT FET RAMP CFG (EXT_FET_RAMP_CFG) — Offset 11CCh

External FET Ramp Time Configuration

Type Size Offset Default
MMIO 32 bit BAR + 11CCh 00040004h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
V1p05-IS FET Ramp Time Lock (V1P05_IS_FRT_LOCK):
31 Oh The bit is used to lock V1P0O5_IS_FET_RAMP_TIME. This bit is self-locking (i.e. once
RW/L written to '1', it can only be cleared by host_prim_rst_b).
Locked by: EXT_FET_RAMP_CFG.V1P05_IS_FRT_LOCK
Oh
30:24 RO Reserved
V1p05-IS FET Ramp Time (V1P05_IS_FET_RAMP_TIME):
04h This field defines the ramp time of the external V1p05-IS FET. Each increment is 10us
23:16 (ie. 0x4=40us).
RW/L This field is locked by V1P05_IS_FRT LOCK.
Locked by: EXT_FET_RAMP_CFG.V1P05_IS_FRT_LOCK
V1P05-PHY FET Ramp Time Lock (V1P0O5_PHY_FRT_LOCK):
15 Oh The bit is used to lock V1PO5_PHY_FET_RAMP_TIME. This bit is self-locking (i.e. once
RW/L written to '1', it can only be cleared by host_prim_rst_b).
Locked by: EXT_FET_RAMP_CFG.V1P05_PHY_FRT_LOCK
Oh
14:8 RO Reserved
V1p05-PHY FET Ramp Time (V1P05_PHY_FET_RAMP_TIME):
04h This field defines the ramp time of the external V1p05-PHY FET. Each increment is
7:0 31us (ie. 0x4=124us).
RW/L This field is locked by V1PO5_PHY_FRT_LOCK.
Locked by: EXT_FET_RAMP_CFG.V1P05_PHY_FRT_LOCK
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4.2.23 VCCIN AUX CONFIG Registerl (VCCIN_AUX_CFG1) —
Offset 11DOhh

This register defines the characteristics of the VCCIN_AUX voltage

rail
Type Size Offset Default
MMIO 32 bit BAR + 11D0Oh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:24 RO Reserved
Low Current Mode Voltage to High Current Mode Voltage Transition Time
(LCM_HCM_VOLT_TRANS_TIME):
Voltage transition time required by motherboard voltage regulator when PCH changes
the VCCIN_AUX regulator set point from the low current mode voltage and high
current mode voltage. This field has 1us resolution.
8'h00 = Transition from low current mode voltage retention mode VID disabled.
(default)
8'h01 = 1us
00h
23:16 RW/L 8'h02 = 2us
8'hFF = 255us
Note: When [23:16]=8'h00 PCH will not transition VCCIN_AUX to low current mode
voltage.
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
Retention Mode Voltage to High Current Mode Voltage Transition Mode
(RMV_HCM_VOLT_TRANS_TIME):
Voltage transition time required by motherboard voltage regulator when PCH changes
the VCCIN_AUX regulator set point from the retention mode voltage and low current
mode voltage. This field has 1us resolution.
when PCH changes the VCCIN_AUX regulator set point from the retention mode
voltage and high current mode voltage. This field has 1us resolution.
8'h00 = Transition from retention mode voltage to high current mode voltage is
disabled (default)
15:8 00h 'h01 =
: RW/L 8'h01 = 1lus
8'h02 = 2us
8'hFF = 255us
Note: When [7:0]=8'h00 and [15:8]=8'h00 PCH will not transition VCCIN_AUX to
retention voltage.
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
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Bit
Range

Default &
Access

Field Name (ID): Description

7:0

00h
RW/L

Retention Mode Voltage to Low Current Mode Voltage Transition Mode
(RMV_LCM_VOLT_TRANS_TIME):

Voltage transition time required by motherboard voltage regulator when PCH changes
the VCCIN_AUX regulator set point from the retention mode voltage and low current
mode voltage. This field has 1us resolution.

8'h00 = Transition from retention mode voltage to low current mode voltage is
disabled (default)

8'h01 = 1us
8'h02 = 2us

8'hFF = 255us

Note: When [7:0]=8'h00 and [15:8]=8'h00 PCH will not transition VCCIN_AUX to
retention voltage.

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

VCCIN AUX CONFIG Register2 (VCCIN_AUX_CFG2) —
Offset 11D4h

This register defines the characteristics of the VCCIN_AUX voltage

rail
Type Size Offset Default
MMIO 32 bit BAR + 11D4h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:11 RO Reserved
Retention Mode Voltage to Low Current Mode Voltage Transition Mode
(OFF_HCM_VOLT_TRANS_TIME_10_8):
Voltage transition time required by motherboard voltage regulator when PCH changes
the VCCIN_AUX regulator set point from 0V to the high current mode voltage.
11'h000 = Transition to 0V in SO & Sx states is disabled (default)
11'h001 = 1us
11'h002 = 2us
10:8 Oh
RW/L
11'hFFF = 2048us
Note: Setting this field to 11'h000 sets VCCIN_AUX as a fixed rail that stays on in all
S0 & Sx power states after initial start up on G3 exit
Locked by: GEN_PMCON_B.VR_CONFIG_LOCK
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Bit Default & . ) s
Range Access Field Name (ID): Description

Retention Mode Voltage to Low Current Mode Voltage Transition Mode
(OFF_HCM_VOLT_TRANS_TIME_7_0):
Voltage transition time required by motherboard voltage regulator when PCH changes
the VCCIN_AUX regulator set point from 0V to the high current mode voltage.
11'h000 = Transition to OV in SO & Sx states is disabled (default)
11'h001 = 1us
11'h002 = 2us

7.0 00h

RW/L

11'hFFF = 2048us

Note: Setting this field to 11'h000 sets VCCIN_AUX as a fixed rail that stays on in all
SO0 & Sx power states after initial start up on G3 exit

Locked by: GEN_PMCON_B.VR_CONFIG_LOCK

4.2.25 Always Running Timer Value 31:0 (ARTV_31_0) — Offset
1200h

Always Running Timer Value
Note: This register is intended for debug purposes only. to obtain the most accurate timer

reading, customers are recommended to read the PCH ART through the CPU TSC (Time
Stamp Counter) register and apply CPUID conversion.

Type Size Offset Default

MMIO 32 bit BAR + 1200h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default &

Range Access Field Name (ID): Description

ART Value (ARTV):
00000000 | Reads return current value of the ART timer [31:0].

31:0 h Writes to this register has no effect
RO/V Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

4.2.26 Always Running Timer Value 31:0 (ARTV_63_32) — Offset
1204h

Always Running Timer Value

Note: This register is intended for debug purposes only. to obtain the most accurate timer
reading, customers are recommended to read the PCH ART through the CPU TSC (Time
Stamp Counter) register and apply CPUID conversion.
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Type Size Offset Default
MMIO 32 bit BAR + 1204h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
ART Value (ARTV):
00000000 | Reads return current value of the ART timer [63:32].
31:0 h Writes to this register has no effect
RO/V Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

Timed GPIO Control 0 (TGPIOCTLO) — Offset 1210h
Timed GPIO Control 0

Type Size Offset Default
MMIO 32 bit BAR + 1210h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:5 RO Reserved
Periodic Mode (PM):
oh 0:Periodic mode is disabled
4 RW 1:periodic mode is enabled
This bit is only applicable when Timed GPIO is configured as an
output
Event Polarity (EP):
oh 00:Rising Edge
3:2 RW 01:Falling Edge
10:Toggle Edge
11:Reserved
DIR:
h
1 E!:W 0: Output
1: Input
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R:r:tge Df\fcaclélsts& Field Name (ID): Description
EN:
0: Timed GPIO is disabled
1: Timed GPIO is enabled
0 Oh Note:
RW a. When Enabled, xtal clock turnoff is disabled. This may also disable SLP_S0
assertion
b. All other Timed GPIO configuration bits must be programmed before enable bit is
set and must not change while the enable is 1

4.2.28 Timed GPIO 0 Comparator Value 31:0
(TGPIOCOMPVO_31_0) — Offset 1220h

Timed GPIO 0 comparator Value 31:0

Type Size Offset Default

MMIO 32 bit BAR + 1220h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description

Comparator Value (COMPV):
This register is only applicable when Timed GPIO is configured as an output.

If periodic mode is not enabled, when ART equals the value last written to this
register, the Timed GPIO event is generated. The value in this register does not
change.

If periodic mode is enabled, when ART equals the value last written to this register,
the Timed GPIO event is generated. When this occurs, the value in this register is
increased by the value in the Periodic Interval register.

00000000 | For example, in periodic mode if the value written to this register is 00000100h, and
31:0 h Periodic Interval register has the value of 200h.

RW/V 1. A Timed GPIO event will be generated when ART reaches 00000100h.
2. The value in this register will then be adjusted by the hardware to 00000300h.

3. Another Timed GPIO event will be generated when the ART reaches 00000300h.
4. The value in this register will then be adjusted by the hardware to 00000500h

As such when periodic Timed GPIO event occurs, the value in this register will
increment.

Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

4.2.29 Timed GPIO Comparator Value 63:32
(TGPIOCOMPVO0_63_32) — Offset 1224h

Timed GPIO Comparator Value

Note: NOTE: Bit definitions are the same as TGPIOCOMPVO0_31_0, offset 1220h.
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4.2.30 Timed GPIOO Periodic Interval Value 31_0
(TGPIOPIVO_31_0) — Offset 1228h

Timed GPIOO Periodic Interval Value 31_0

Type Size Offset Default

MMIO 32 bit BAR + 1228h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default &

Range Access Field Name (ID): Description

Periodic Interval Value [31:0] (PIV):
00000000 | This register is only applicable when Timed GPIO is configured as an output, and

31:0 h Periodic Mode is enabled.
RW The value in this register is written by SW to set the interval for the periodic Timed
GPIO event

4.2.31 Timed GPIO O Periodic Interval Value 63_32
(TGPIOPIVO_63_32) — Offset 122Ch

Timed GPIO 0 Periodic Interval Value 63_32

Note: NOTE: Bit definitions are the same as TGPIOPIVO_31_0, offset 1228h.

4.2.32 Timed GPIO Time Capture Register 31_0
(TGPIOTCVO_31_0) — Offset 1230h

Timed GPIO Time Cpature Register
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Type Size Offset Default

MMIO 32 bit BAR + 1230h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & Field Name (ID): Description

Range Access
Time Capture Value [31:0] (TCV):
When Timed GPIO event triggers, HW captures the current ART time into this
register.
00000000 This register is applicable to both when Timed GPIO is configured as an input or an
31:0 h output.
' RO/V When Timed GPIO is configured as an output, the Time Capture Value in this register

is the Comparator Value (COMPV) when a match with ART time happens and a Timed
GPIO output event generated.

Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

4.2.33 Timed GPIOO Time Capture Register 63_32
(TGPIOTCVO_63_32) — Offset 1234h

Timed GPIO Time Capture Register 63_32

Note: NOTE: Bit definitions are the same as TGPIOTCVO_31_0, offset 1230h.

4.2.34 Timed GPIOO Event Counter Capture Register 31_0
(TGPIOECCVO0_31_0) — Offset 1238h

Timed GPIOO Event Counter Capture Register 31_0
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Type Size Offset Default
MMIO 32 bit BAR + 1238h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Event Counter Capture Value [31:0] (ECCV):
The value in this register must be the Timed GPIO event count associated with
the time captured in the Time Capture Value register.
A read to the Time Capture Value (TGPIOTCVO_31_0) register triggers HW to load the
Event Counter value into this register.
20000000 Note: The 'load' signal is the same register read signal that returns the Time Capture
31:0 Value to the SW.
RO/V SW must first perform a read to the Time Capture Value (TGPIOTCVO_31_0) register,

followed by a read to this Event Counter Capture Value (ECCV) register such that
these two values are associated with each others, despite they are obtained thru 2
separate register read operations one after another.
Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

4.2.35 Timed GPIOO Event Counter Capture Register 63_32
(TGPIOECCVO0_63_32) — Offset 123Ch

Timed GPIOO Event Counter Capture Register 63_32

Type Size Offset Default
MMIO 32 bit BAR + 123Ch 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Event Counter Capture Value [63:32] (ECCV):
The value in this register must be the Timed GPIO event count associated with
the time captured in the Time Capture Value (TGPIOTCVO_31_0) register.
A read to the Time Capture Value (TGPIOTCVO_31_0) register triggers HW to load the
Event Counter value into this register.
30000000 Note: The 'load' signal is the same register read signal that returns the Time Capture
31:0 Value to the SW.
RO/V SW must first perform a read to the Time Capture Value (TCV_31_0) register,
followed by a read to this Event Counter Capture Value (ECCV) register such that
these two values are associated with each others, despite they are obtained thru 2
separate register read operations one after another.
Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility
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4.2.36

4.2.37

Note:

4.2.38

Note:

4.2.39

Note:

February 2023

Timed GPIOO Event Counter Register 31_0
(TGPIOECO0_31_0) — Offset 1240h

Timed GPIOO Event Counter Register 31_0

Type Size Offset Default

MMIO 32 bit BAR + 1240h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description

Event Counter Register [31:0] (EC):

Event Counter (EC):

After Timed GPIO is enabled, event counter operates as follow:

' When Timed GPIO is configured as input, event counter will increment by 1 for
every input event triggered.

00000000 | ' When Timed GPIO is configured as output, event counter will increment by 1 for
31:0 h every output event generated.

RO/V Note: The signal to increment the count is the same signal that captures the ART
time into the TCV register. For Timed GPIO configured as output with Periodic Mode
enabled, it is also the same signal that updates the Comparator Value for the
subsequent match.

When Timed GPIO is disabled, event counter is reset to 0x0.

Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

Timed GPIOO Event Counter Register 63_32
(TGPIOECO0_63_32) — Offset 1244h

Timed GPIOO Event Counter Register 63_32

NOTE: Bit definitions are the same as TGPIOECO_31_0, offset 1240h.

Timed GPIO Control 1 (TGPIOCTL1) — Offset 1310h
Timed GPIO Control 1

NOTE: Bit definitions are the same as TGPIOCTLO, offset 1210h.

Timed GPIO 1 Comparator Value 31:0
(TGPIOCOMPV1_31_0) — Offset 1320h

Timed GPIO 1 comparator Value 31:0

NOTE: Bit definitions are the same as TGPIOCOMPVO_31_0, offset 1220h.
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4.2.40

Note:

4.2.41

Note:

4.2.42

Note:

4.2.43

Note:

4.2.44

Note:

4.2.45

Timed GPIO Comparator Value 63:32
(TGPIOCOMPV1_63_32) — Offset 1324h

Timed GPIO Comparator Value 63:32

NOTE: Bit definitions are the same as TGPIOCOMPVO0_31_0, offset 1220h.

Timed GPIO1 Periodic Interval Value 31_0
(TGPIOPIV1_31_0) — Offset 1328h

Timed gPIO Periodic Interval Value 31_0

NOTE: Bit definitions are the same as TGPIOPIVO_31_0, offset 1228h.

Timed GPIO 1 Periodic Interval Value 63_32
(TGPIOPIV1_63_32) — Offset 132Ch

Timed GPIO 1 Periodic Interval Value 63_32

NOTE: Bit definitions are the same as TGPIOPIVO_31_0, offset 1228h.

Timed GPIO Time Capture Register 31_0
(TGPIOTCV1_31_0) — Offset 1330h

Timed GPIO Time Capture Register 31_0

NOTE: Bit definitions are the same as TGPIOTCV0_31_0, offset 1230h.

Timed GPIO Time Capture Register 63_32
(TGPIOTCV1_63_32) — Offset 1334h

Timed GPIO Time Capture Register 63_32

NOTE: Bit definitions are the same as TGPIOTCVO0_31_0, offset 1230h.

Timed GPIOO Event Counter Capture Register 31_0
(TGPIOECCV1_31_0) — Offset 1338h

Timed GPIOO0 Event Counter Capture Register 31_0
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Type Size Offset Default
MMIO 32 bit BAR + 1338h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Event Counter Capture Value [31:0] (ECCV):
The value in this register must be the Timed GPIO event count associated with
the time captured in the Time Capture Value register.
A read to the Time Capture Value (TCV1_31_0) register triggers HW to load the Event
00000000 | Counter value into this register.
31:0 h Note: The 'load' signal is the same register read signal that returns the Time Capture
RO/V Value to the SW.

SW must first perform a read to the Time Capture Value (TCV1_31_0) register,
followed by a read to this Event Counter Capture Value (ECCV) register such that
these two values are associated with each others, despite they are obtained thru 2
separate register read operations one after another.

Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

4.2.46 Timed GPIOO Event Counter Capture Register 63_32
(TGPIOECCV1_63_32) — Offset 133Ch

Timed GPIOO Event Counter Capture Register 63_32
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4.2.47

Note:

4.2.48

Note:

4.2.49

Type Size Offset Default

MMIO 32 bit BAR + 133Ch 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description

Event Counter Capture Value [63:32] (ECCV):
The value in this register must be the Timed GPIO event count associated with
the time captured in the Time Capture Value (TGPIOTCVO_31_0) register.
A read to the Time Capture Value (TCV) register triggers HW to load the Event
Counter value into this register.

00000000

h Note: The 'load' signal is the same register read signal that returns the Time Capture
31:0 Value to the SW.

RO/V SW must first perform a read to the Time Capture Value (TCV1_31_0) register,
followed by a read to this Event Counter Capture Value (ECCV) register such that
these two values are associated with each others, despite they are obtained thru 2
separate register read operations one after another.

Note: Given that 64 bit values are in two registers, SW needs to account for roll over
possibility

Timed GPIO1 Event Counter Register 31_0
(TGPIOEC1_31_0) — Offset 1340h

Timed GPIO1 Event Counter Register 31_0

NOTE: Bit definitions are the same as TGPIOECO0_31_0, offset 1240h.

Timed GPIO Event Counter Register 63_32
(TGPIOEC1_63_32) — Offset 1344h

Timed GPIO Event Counter Register 63_32

NOTE: Bit definitions are the same as TGPIOECO0_31_0, offset 1240h.

Catastrophic Trip Point Enable (CTEN) — Offset 150Ch

This register is used to enable Catastrophic Trip point assertion into S5 state on a
Cattrip event. This bit should always be set in all functional cases.
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Type Size Offset Default
MMIO 32 bit BAR + 150Ch 00000001h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
oh Policy Lock-Down Bit (CTENLOCK):

31 RW/L When written to 1, this bit prevents any more writes to this register.

Locked by: CTEN.CTENLOCK
Oh

30:1 RO Reserved
Catastrophic Power-Down Enable (CPDEN):
0x1 (Default): When set, the power management logic (PMC) transitions to the S5
state when a catastrophic temperature is detected by any of the sensor. The

1h transition to the S5 state must be unconditional (like the Power Button Override
0 Function).0x0: Disable going into S5 state on a CatTrip detection. This bit should only
RwW/L be set to 0 for debug purposes. Note: Thermal sensor and response logic are in the

core/main power well; therefore, detection of a catastrophic temperature is limited to
times when this well is powered and out of reset.
Locked by: CTEN.CTENLOCK

4.2.50 EC Thermal Sensor Reporting Enable (ECRPTEN) — Offset

1510h

This is a BIOS programmable register used to enable reporting of temperature by PMC
to EC over eSPI. Setting bit 0 will cause a GCR interrupt to PMC FW through generic
GCR mechanism. FW needs to enable the periodic reporting task accordingly. Bit 31 is
uses as a lock bit to prevent any further writes to bit 0.

Type Size Offset Default
MMIO 32 bit BAR + 1510h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) s
Range Access Field Name (ID): Description
oh Lock-Down Bit (ECRPTENLOCK):
31 RW/L When written to 1, this bit prevents any more writes to this register.
Locked by: ECRPTEN.ECRPTENLOCK

Oh

30:1 RO Reserved
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Bit Default & . . P
Range Access Field Name (ID): Description
Enable PMC to EC Temperature Reporting (EN_PMC_TO_EC_TEMP_RPT):
0Ox1: Enables the reporting of the PCH temperature to the EC (via SMBUS or eSPI).
oh Note that this must also be set if ME needs access to the PCH temperature. Once
0 enabled this bit should not be cleared by SW. If it is cleared then the EC may get an
RW/L undefined value. SW has no need to dynamically disable and then re-enable this
bit.0x0 (Default): Disables temperature reporting (default)
Locked by: ECRPTEN.ECRPTENLOCK

4.2.51 Throttle Level (TL) — Offset 1520h

Throttle Level.

Type

Size

Offset Default

MMIO

32 bit

BAR + 1520h OFF3FCFFh

Register Level Access:

BIOS Access

SMM Access OS Access

RW

RW RW

Bit
Range

Default &
Access

Field Name (ID): Description

31

Oh
RW/L

TLLOCK:

When set to 1, this entire register (TL) is locked and remains locked until the next
platform reset

Locked by: TL.TLLOCK

30

Oh
RW/L

TT State 13 Enable (TT13EN):

When set to 1 and the programmed GPIO pin is a 1, then PMSync state 13 (now
called GPIO_A) will force at least T2 state

Locked by: TL.TLLOCK

29

oh
RW/L

TT Enable (TTEN):

This is the enable bit associated with the FW control of the throttle state. This bit
needs to be set in order for the FW to be able to update the throttle state based on
the comparison of the T2L/T1L/TOL with the temperature. At reset, BIOS must set
bits 28:0 and then do a separate write to set bit 29 to enable throttling. SW may set
bit 31 at the same time it sets bit 29 if it wishes to lock the register. If SW wishes to
change the values of 28:0, it must first clear the TTEN bit, then change the values in
28:0; and then re-enable TTEN. It is legal to set bits 31, 30 and 29 with the same
write This bit must not be set by SW until SW has already enabled atleast one of the
thermal sensor(setting TSENX.ETS bits to 1) If TTEN is written to 0, after having been
enabled, then the PCH may stay in the throttling state it was in at the moment TTEN
is disabled. There is no intent that the sensor be enabled for a while and then
disabled and left off. It may be disabled temporarily while changing the register
values, but it should not be left in the disabled state

Locked by: TL.TLLOCK

28:20

OFFh
RW/L

T2 Level (T2L):

Determines the temp level for T2 state. If TTEN = 1 AND TSEN = 1 AND T2L >=
TEMP.MAXTEMP[8:0] > T1L, then the system is in T2 state. If TTEN = 1 AND TSE = 1
AND TEMP.MAXTEMP [8:0] > T2L, then the system is in T3 state.SW Note: When
TTEN =1 condition to satisfy is T2L > T1L > TOL NOTE: the T3 condition overrides
PMSync[13] and forces the system to T3 if both cases are true

Locked by: TL.TLLOCK
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Bit Default & . ) e
Range Access Field Name (ID): Description
Oh
19 RO Reserved
T1 Level (T1L):
OFFh Determines the temp level for T1 state. If TTEN = 1 AND (|TSEN) = 1 AND T1iL >=
18:10 TEMP.MAXTEMP[8:0] > TOL, then the system is in T1 state. SW Note: When TTEN =1
RW/L condition to satisfy is T2L > T1L > TOL
Locked by: TL.TLLOCK
Oh
9 RO Reserved
TO Level (TOL):
OFFh Determines the temp level for TO state. If TEMP.MAXTEMP[8:0] <= TOL or TTEN = 0
8:0 OR (|TSEN) = 0, then the system is in TO state SW Note: When TTEN =1 condition to
RW/L satisfy is T2L> T1L > TOL
Locked by: TL.TLLOCK

4.2.52 Throttle Levels Enable (TLEN) — Offset 1528h

Throttle Levels Enable

Type Size Offset Default
MMIO 32 bit BAR + 1528h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
TLENLOCK:
31 Oh When set to 1, this entire register (TLEN) is locked and remains locked until the next
RW/L platform reset
Locked by: TLEN.TLENLOCK
Oh
30:0 RO Reserved

4.2.53 Thermal Sensor Alert High Value (TSAHV) — Offset 1530h

This register is used to set the Thermal Alert High Value for all Thermal Sensors on the
chip. PMC HW should compare the aggregated MAXTEMP against these values to cause
an SMI or SCI Interrupt
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Type Size Offset Default
MMIO 32 bit BAR + 1530h 000000FFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:9 RO Reserved
Alert High Value (AHV):
OFFh Sets the high value for the alert indication. See the later section for usage.
8:0 RW Temperature programmed in S9.8.0 2s complement format This register is not

lockable, so that SW can change the values during runtime. NOTE: it is illegal for SW
to program TSAHV.AHV to a value lower than TSAL.ALV

4.2.54 Thermal Sensor Alert Low Value (TSALV) — Offset 1534h

This register is used to set the Thermal Alert Low Value for all Thermal Sensors on the
chip. PMC HW should compare the aggregated MINTEMP against these values to cause
an SMI or SCI Interrupt

Type Size Offset Default
MMIO 32 bit BAR + 1534h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:9 RO Reserved
Alert Low Value (ALV):
000h Sets the low value for the alert indication. See the later section for usage.
8:0 RW Temperature programmed in S9.8.0 2s complement format This register is not
lockable, so that SW can change the values during runtime. NOTE: it is illegal for SW
to program TSALV.ALV to a value higher than TSAH.AHV

4.2.55 Thermal Alert Trip Status (TAS) — Offset 1538h

SW uses this register to determine the Thermal Alert Trip event (Low-to-High or High-
to-Low) along with the Thermal Sensor ID that caused this event.
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Type Size Offset Default
MMIO 32 bit BAR + 1538h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:16 RO Reserved
TS Alert High-to-Low Event (AHLE):
Ox1: Indicates that an Thermal Sensor trip event occurred based on a higher to lower
Oh temperature transition thru the trip point 0x0: No trip for this event Software must
15 RW/1C/V write a 1 to clear this status bit Note: AHLE will not be set until there has been one
occurrence of a Low to High event (ALHE must have been set once). This prevents
the case where the system power up at a reasonably high temperature and starts to
cool off while booting and causing an interrupt before there is SW loaded to handle it
Oh
14:12 RO Reserved
11:8 Oh High-to-Low trip TS (HLTTS):
' RO/V OxF 0x3: Reserved 0x2: TS2 Ox1: TS1 0x0: TSO
TS Alert Low-to-High Event (ALHE):
0x1: Indicates that an Thermal Sensor trip event occurred based on a lower to higher
Oh temperature transition thru the trip point 0x0: No trip for this event Software must
7 RW/1C/V write a 1 to clear this status bit Note: AHLE will not be set until there has been one
occurrence of a Low to High event (ALHE must have been set once). This prevents
the case where the system power up at a reasonably high temperature and starts to
cool off while booting and causing an interrupt before there is SW loaded to handle it
Oh
6:4 RO Reserved
3:0 Oh Low-to-High trip TS (LHTTS):
) RO/V OxF 0x3: Reserved 0x2: TS2 0x1: TS1 0x0: TSO

4.2.56 PCH

Hot Level Control (PHLC) — Offset 1540h

PCH Hot Level Control
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Type Size Offset Default
MMIO 32 bit BAR + 1540h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
PHL Lock (PHLCLOCK):
31 Oh When written to a 1, this entire register is locked and remains locked until next
RW/L platform reset
Locked by: PHLC.PHLCLOCK
Oh
30:16 RO Reserved
PHL Enable (PHLE):
15 Oh When set and the current temperature reading, MaxTSR is greater than PHLL, then
RW/L the PCHHOT# pin will be asserted (active low)
Locked by: PHLC.PHLCLOCK
Oh
14:9 RO Reserved
PHL Level (PHLL):
8:0 000h Temperature value used for PCHHOT# pin assertion based on 2s complement format
. RW/L 0x001 positive 10C 0x000 0oC Ox1FF negative 10C 0x1D8 negative 400C and so on
Locked by: PHLC.PHLCLOCK

Temperature Sensor Control and Status (TSS0) — Offset
1560h

Register address 0x1560-0x157C are used to capture the raw 2s complement
temperature received from the multiple Digital Thermal Sensor (DTS) on a die.
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Type Size Offset Default
MMIO 32 bit BAR + 1560h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Policy Lock-Down Bit (TSSOLOCK):
When set to 1, this bit locks down the following fields:
- TSS0.TSMASKEN
The other bits in TSSx are anyway RO and hence do not need a lock bit set for
31 Oh them.Those bits become read-only
RW/L .
This bit becomes locked when a value of 1b is written to it. Writes of 0 to this bit are
always ignored. Once locked by writing 1, the only way to clear this bit is to perform
a global reset.
Locked by: TSS0.TSSOLOCK
Oh
30:17 RO Reserved
TS MASK for MAXTEMP calculation (TSMASKEN):
0x0 (Default): Temperature reported from TS is used for temperature comparison
16 Oh with PMC. 0x1: Temperature reported from the TS is masked for TEMP comparison
RW/L within PMC. This in turn will also enable/disable SMI/SCI assertions for alert thermal
events from this TS.
Locked by: TSS0.TSSOLOCK
Oh
15:10 RO Reserved
9 Oh TS Reading Valid (TSRV):
RO/V This bit indicates if the TS die temperature reported in valid or not.
000h TS Reading (TSR):
8:0 ROV The TS die temperature with resolution of 10C in S9.8.0 2s complement format
0x001 positive 10C 0x000 00C Ox1FF negative 10C 0x1D8 negative 400C and so on

4.2.58 Wake Alarm Device Timer: AC (WADT_AC) — Offset 1800h

Bits in this register only need to be valid for reading when the Main power well is up.
However, since some of the events may initially be detected while the Main power well
and SUS well are down, they are marked as DSW bits.
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Type Size Offset Default
MMIO 32 bit BAR + 1800h FFFFFFFFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description

Wake Alarm Device Timer Value for AC Mode (WADT_AC_VAL):
This field contains the 32-bit wake alarm device timer value (granularity 1s) for AC
power. The timer begins decrementing when written to a value other than FFFFFFFFh
(regardless of the power source when the write occurs). Upon counting down to 0:

31:0 FFFFFFFFh | If on AC power, GPEOb_STS.WADT_STS will be set. This status bit being set will

' RW/V generate a host wake if GPEOb_EN.WADT_EN is 1.

If the power source is DC at this time, the status bit is not set. However, if AC power
subsequently returns to the platform, the AC Expired Timer begins running. See the
WADT_EXP_AC register for details.
The timer returns to its default value of FFFFFFFFh.

4.2.59 Wake Alarm Device Timer: DC (WADT_DC) — Offset 1804h

Bits in this register only need to be valid for reading when the Main power well is up.
However, since some of the events may initially be detected while the Main power well
and SUS well are down, they are marked as DSW bits.

Type Size Offset Default
MMIO 32 bit BAR + 1804h FFFFFFFFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description

Wake Alarm Device Timer Value for DC Mode (WADT_DC_VAL):
This field contains the 32-bit wake alarm device timer value (granularity 1s) for DC
power. The timer begins decrementing when written to a value other than FFFFFFFFh
(regardless of the power source when the write occurs). Upon counting down to 0:

31:0 FFFFFFFFh | If on DC power, GPEOb_STS.WADT_STS will be set. This status bit being set will

' RW/V generate a host wake if GPEOb_EN.WADT_EN is 1.

If the power source is AC at this time, the status bit is not set. However, if DC power
subsequently returns to the platform, the DC Expired Timer begins running. See the
WADT_EXP_DC register for details.
The timer returns to its default value of FFFFFFFFh.
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4.2.60 Wake Alarm Device Expired Timer: AC (WADT_EXP_AC) —

Offset 1808h

Bits in this register only need to be valid for reading when the Main power well is up.
However, since some of the events may initially be detected while the Main power well
and SUS well are down, they are marked as DSW bits.

Type Size Offset Default
MMIO 32 bit BAR + 1808h FFFFFFFFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
Wake Alarm Device Expired Timer Value for AC Mode (WADT_EXP_AC_VAL):
This field contains the 32-bit wake alarm device Expired Timervalue (granularity 1s)
for AC power.
The timer begins decrementing after switching from DC to AC power, in the case
where the WADT_AC timer has already expired while the platform was on DC power.
This timer only decrements while operating on AC power. So if the power source
h switches back to DC power, the timer will stop (but not reset). When AC power
31:0 FFFFFFFF returns, the timer will again begin decrementing.
RW/V Note: This timer will only begin decrementing under the conditions described above if

this field has been configured for something other than its default value of FFFFFFFFh
(i.e. FFFFFFFFh = disabled).
Upon expiration of this timer:
If on AC power, GPEOb_STS.WADT_STS will be set. This status bit being set will
generate a host wake if GPEOb_EN.WADT_EN is 1.
BOTH the AC and DC Expired Timers return to their defaults value of FFFFFFFFh.

4.2.61 Wake Alarm Device Expired Timer: DC (WADT_EXP_DC) —

Offset 180Ch

Bits in this register only need to be valid for reading when the Main power well is up.
However, since some of the events may initially be detected while the Main power well
and SUS well are down, they are marked as DSW bits.
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Type Size Offset Default
MMIO 32 bit BAR + 180Ch FFFFFFFFh
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Wake Alarm Device Expired Timer Value for DC Mode (WADT_EXP_DC_VAL):
This field contains the 32-bit wake alarm device Expired Timervalue (granularity 1s)
for DC power.
The timer begins decrementing after switching from AC to DC power, in the case
where the WADT_DC timer has already expired while the platform was on AC power.
This timer only decrements while operating on DC power. So if the power source
FFFFFFFFh switches back to AC power, the timer will stop (but not reset). When DC power
31:0 returns, the timer will again begin decrementing.
RW/V Note: This timer will only begin decrementing under the conditions described above if
this field has been configured for something other than its default value of FFFFFFFFh
(i.e. FFFFFFFFh = disabled).
Upon expiration of this timer:
If on DC power, GPEOb_STS.WADT_STS will be set. This status bit being set will
generate a host wake if GPEOb_EN.WADT_EN is 1.
BOTH the AC and DC Expired Timers return to their defaults value of FFFFFFFFh.

4.2.62 Power and Reset Status (PRSTS) — Offset 1810h

Bits in this register only need to be valid for reading when the Main power well is up.
However, since some of the events may initially be detected while the Main power well
is down, they are marked as suspend well bits. All suspend well bits in this register are
reset by global_rst_b.

Type Size Offset Default
MMIO 32 bit BAR + 1810h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:6 RO Reserved
Wake On LAN Override Wake Status (WOL_OVR_WK_STS):
5 Oh This bit gets set when integrated LAN Signals a Power Management Event AND the
RW/1C/V system is in S5. BIOS can read this status bit to determine this wake source.
Software clears this bit by writing a 1 to it.
Oh
4 RW/1C/V Reserved
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Bit Default & . . .
Range Access Field Name (ID): Description
Oh
3:1 RO Reserved
ME_HOST_WAKE_STS:
0 Oh This bit is set when the ME generates a non-maskable wake event and is not affected
RW/1C/V by any other enable bit. When this bit is set, the host power management logic wakes
to SO.

4.2.63 Power Management Configuration Reg 1 (PM_CFG) —

Offset

1818h

This register contains misc. fields used to configure the PCH's power management

behavior.

This register is in multiple power wells and reset domains (see below).

Type Size Offset Default
MMIO 32 bit BAR + 1818h 00000020h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
SATA Interface Disable Indication (SATA_DIS_IND):
When set to 1, this bit indicates that the SATA interface on the PCH is completely
Oh disabled. Therefore, the mPhy lanes normally assigned to SATA will operate through

31 RW the PCIe controller (or not be used at all).

When cleared, it indicates that at least some of the SATA interface lanes may be used
actively in the PCH by the SATA controller, so none of the four lanes assigned to SATA
interface can operate through the PCle controller.
Timing t591 (TIMING_T591):
30 Oh This field configures t591 timing involved in the over-clocking flow (Wait times

RW between writes from PMC to ICC registers when executing BCLK slow ramp flow)
Note: Encodings are all min timings.

oh Allow 24MHz Crystal Oscillator Shutdown (ALLOW_24_O0OSC_SD):

29 RW When this bit is '0', the 24MHz crystal oscillator will always be running while in SO.
When this bit is '1', the 24MHz crystal oscillator may be shut down in SO (Cx only) if
all other conditions allow.

Time Sync Maximum Attempts (TS_MAXTRY):
The value of this bit determines how many times the PMC will retry time

28 Oh synchronization before stopping and reporting failure to the initiator.

RW Encoding:
0 Maximum of 5 attempts
1 Maximum of 10 attempts
Oh
27 RO Reserved
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Bit
Range

Default &
Access

Field Name (ID): Description

26

Oh
RW

Boot Media RTD3 Power Management Enable (BMRTD3PME):
0: RTD3 is not enabled. Drive '1' to BOOTMPC pin
1: RTD3 is enabled. Drive the value of BMRTD3PP to BOOTMPC pin

25

Oh
RW

Allow USB2 PHY Core Power Gating (ALLOW_USB2_CORE_PG):
When this bit is '0' (default), USB2 PHY power gating is disabled.

When this bit is '1', USB2 PHY power gating can occur if all other required conditions
are met.

24

Oh
RW/L

Energy Reporting Lock (ER_LOCK):
When this bit is written to 1, it will remain 1 until the next host_prim_rst_b assertion.

While this bit is 1, GEN_PMCON_A.ER_EN value cannot be changed. BIOS should
write 1b1 to this bit only AFTER writing to GEN_PMCON_A.ER_EN.

Locked by: PM_CFG.ER_LOCK

23:22

Oh
RO

Reserved

21

Oh
RW

RTC Wake from DeepSx Disable (RTC_DSX_WAKE_DIS):
When set, this bit disables RTC wakes from waking the system from DeepSx.

20

Oh
RW

Boot Media RTD3 Reset Management Enable (BMRTD3RME):
0: Boot Media device not in D3. Drive '1' to reset pin
1: Boot Media device in D3. Drive the value of BMRTD3RP to reset pin

19:18

Oh
RW/L

SLP_SUS# Minimum Assertion Width (SLP_SUS_MIN_ASST_WDTH):

This 2-bit value indicates the minimum assertion width of the SLP_SUS# signal to
guarantee that the SUS well power supplies have been fully power-cycled. This value
may be modified per platform depending on power supply capacitance, board
capacitance, power failure detection circuits, etc.

Settings are:

00 = 0 ms (i.e. stretching disabled - default)

01 = 500ms

10 = 1s

11 = 4s

This field is not writable when the SLP_Sx# Stretching Policy Lock- Down bit is set.
This field is ignored when exiting a G3 state if the Disable SLP_X Stretching After SUS
Power Failurebit is set. Note that unlike with all other SLP_* pin stretching, this
disable bit only impacts SLP_SUS# stretching during G3 exit rather than both G3 and
DeepSx exit. SLP_SUS# stretching always applies to DeepSx regardless of the
disable bit.

Programming Note: For platforms that enable DeepSx, BIOS must program
SLP_SUS# stretching to be greater than or equal to the largest stretching value on
any other SLP_* pin (SLP_S3#, SLP_S4#, SLP_LAN#, or SLP_A#).

This bit is cleared by the rtc_pwrgood_rst_b pin.

Locked by: PCI_MMR.GEN_PMCON_B.SLPSX_STR_POL_LOCK

17:16

Oh
RW/L

SLP_A# Minimum Assertion Width (SLP_A_MIN_ASST_WDTH):

This 2-bit value indicates the minimum assertion width of the SLP_A# signal to
guarantee that the ASW power supplies have been fully power-cycled. This value may
be modified per platform depending on power supply capacitance, board capacitance,
power failure detection circuits, etc.

Settings are:

00 = 0 ms (i.e. stretching disabled - default)

01=4s

10 = 98 ms

11=2s

This field is not writable when the SLP_Sx# Stretching Policy Lock- Down bit is set.

This field is ignored when exiting a G3 or DeepSx state if the Disable SLP_X
Stretching After SUS Power Failurebit is set.

This bit is cleared by the rtc_pwrgood_rst_b pin.
Locked by: PCI_MMR.GEN_PMCON_B.SLPSX_STR_POL_LOCK
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Bit
Range

Default &
Access

Field Name (ID): Description

15:14

Oh
RW/L

SLP_LAN# Minimum Assertion Width (SLP_LAN_MIN_ASST_WDTH):

This 2-bit value indicates the minimum assertion width of the SLP_LAN# signal to
guarantee that the power to the PHY has been fully power-cycled. This value may be
modified per platform depending on power supply, capacitance, board capacitance,
power failure detection circuits, etc.

This field is not writable when the SLP_Sx# Stretching Policy Lock Down bit is set to
1.Encoding 00: Oms, 01: 1ms, 10: 50ms, 11: 2s

Locked by: PCI_MMR.GEN_PMCON_B.SLPSX_STR_POL_LOCK

13

Oh
RW

After G3 Last State Enable (AG3_LS_EN):

When PM_CFG.AG3E is '0', AG3_LS_EN determines whether the PCH will consider the
platform's previous state when determining whether to power-up after G3.
Encodings:

0 (default): PCH power-up policies after G3 do not depend on the platform's state
when the G3 occurred.

1: PCH power-up policies after G3 depend on the platform's state when the G3
occurred.

- If the power failure occurred while the platform was in SO or while in the process of
going to SO, the platform will power-up to SO upon exiting G3.

- If the power failure occurred while the platform was in Sx or while in the process of
going to Sx, the platform will stay in S4/S5 upon exiting G3.

Note: This bit applies only when GEN_PMCON_3.AG3E is '0'. If AG3E is '1', the
platform will always stay in S4/S5 after G3 regardless of the value of AG3_LS_EN.

12

Oh
RW

After Type 8 Global Reset Last State Enable (A8GR_LS_EN):

AGR_LS_EN determines whether the PCH will consider the platform's previous state
when determining whether to power-up after non-thermal and non-explicitly
requested type 8 global resets.

Encodings:

0 (default): PCH power-up policies after a global reset do not depend on the
platform's state when the reset occurred.

1: PCH power-up policies after a global reset depend on the platform's state when the
reset occurred.

If the global reset occurred while the platform was in SO or while in the process of
going to SO, the platform will power-up to SO after the reset.

If the global reset occurred while the platform was in Sx or while in the process of
going to Sx, the platform will stay in S5 upon exiting G3.

11

Oh
RW

Global Reset Three Strike Counter Enable (GR_TSC_EN):

When set, GR_TSC_EN will cause the PMC to keep the platform in S5 after the third
consecutive type 7 global reset occurs during the boot flow. The three strike counter
is reset in the following situations:

- The system reaches SO

- A type 8 global reset occurs, including after the three strike counter causes the
system to stay in S5.

- RSMRST# asserts (due to DeepSx entry or a G3 event occurring)

10

Oh
RW

Power Button Debounce Mode (PB_DB_MODE):

This bit controls when interrupts (SMI#, SCI) are generated in response to assertion
of the PWRBTN# pin. This bit's values cause the following behavior:

-'0": The 16ms debounce period applies to all usages of the PWRBTN# pin (legacy
behavior).

-'1": When a falling edge occurs on the PWRBTN# pin, an interrupt is generated and
the 16ms debounce timer starts. Subsequent interrupts are masked while the
debounce timer is running.

Note: Power button override logic always samples the post-debounce version of the
pin.
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4.2.64

Power Management Controller (PMC)

Bit
Range

Default &
Access

Field Name (ID): Description

9:8

oh
RW/L

Reset Power Cycle Duration (PWR_CYC_DUR):

The value in this register determines the minimum time a platform will stay in reset
(SLP_S3#, SLP_S4+#, SLP_S5# asserted and also SLP_A# and SLP_LAN# asserted if
applicable) during a host partition reset with power cycle or a global reset. The
duration programmed in this register takes precedence over the applicable SLP_#
stretch timers in these reset scenarios.

This field is not writable when the SLP_Sx# Stretching Policy Lock-Down bit is
set.Encoding 00: 4-5sec, 01: 3-4sec, 10: 2-3 sec, 11: 1-2 sec

Note that the duration programmed in this register should never be smaller than the
stretch duration programmed in the following registers -

- GEN_PMCON_3.SLP_S3_MIN_ASST_WDTH

- GEN_PMCON_3.54MAW

- PM_CFG.SLP_A_MIN_ASST_WDTH

- PM_CFG.SLP_LAN_MIN_ASST_WDTH

Locked by: PCI_MMR.GEN_PMCON_B.SLPSX_STR_POL_LOCK

7:6

Oh
RW

T37 Value (T37_VAL):

This field determines the delay from ungating the CPU RTC clock until the PMC
considers the clock to be valid, allowing the boot flow to proceed.

Encodings:
00 - 10ms
01 - 5ms
10 - 1ms
11 - 200us

1h
RW/V

CPU OC Strap (COCS):

SW programs this pin with the value that should be reflected to the GPIO8_OCS pin,
when the pin is in native mode.

Hardware also sets this bit when the over-clocking watchdog timer expires.

4:3

Oh
RO

Reserved

oh
RW/L

Energy Reporting Enable (ER_EN):

When this bit is 1, the PCH will periodically calculate and report its energy
consumption to the CPU via PM_SYNC. When this bit is 0, the PCH will neither
calculate nor report its energy consumption.

Locked by: PM_CFG.ER_LOCK

1:0

oh
RW/V

Timing t581 (TIMING_T581):

This field configures the t581 timing involved in the power down flow (CPUPWRGD
inactive to ICC_ICLK_INIT inactive). Encodings (all min timings):

00: 10 us (default)

01: 100 us

10: 1 ms

11: 10 ms
reset_type=host_deep_rst_b

S3 Power Gating Policies (S3_PWRGATE_POL) — Offset

1828h

This register contains policy bits to configure various power gating options while the
system is in S3. Note that setting any of these policies to enabledmay not directly
result in power gating - in some cases other HW qualifications may be dynamically

applied.

This register is in the RTC power well and is reset by rtc_pwrgood_rst_b.
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Type Size Offset Default
MMIO 32 bit BAR + 1828h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:2 RO Reserved
oh S3 Power Gate Enable in DC Mode: SUS Well (S3DC_GATE_SUS):
1 RW A '1" in this bit enables power gating of the SUS well in S3 while operating on DC
power (based on the AC_PRESENT pin value).
oh S3 Power Gate Enable in AC Mode: SUS Well (S3AC_GATE_SUS):
0 RW A '1"in this bit enables power gating of the SUS well in S3 while operating on AC
power (based on the AC_PRESENT pin value).

4.2.65 S4 Power Gating Policies (S4_PWRGATE_POL) — Offset
182Ch

This register contains policy bits to configure various power gating options while the
system is in S4. Note that setting any of these policies to enabledmay not directly
result in power gating - in some cases other HW qualifications may be dynamically

applied.

This register is in the RTC power well and is reset by rtc_pwrgood_rst_b.

Type Size Offset Default
MMIO 32 bit BAR + 182Ch 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . A
Range Access Field Name (ID): Description
Oh
31:2 RO Reserved
oh S4 Power Gate Enable in DC Mode: SUS Well (S4DC_GATE_SUS):
1 RW A '1" in this bit enables power gating of the SUS well in S4 while operating on DC
power (based on the AC_PRESENT pin value).
oh S4 Power Gate Enable in AC Mode: SUS Well (S4AC_GATE_SUS):
0 RW A '1"in this bit enables power gating of the SUS well in S4 while operating on AC
power (based on the AC_PRESENT pin value).
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4.2.66

4.2.67

Power Management Controller (PMC)

S5 Power Gating Policies (S5_ PWRGATE_POL) — Offset
1830h

This register contains policy bits to configure various power gating options while the
system is in S5. Note that setting any of these policies to enabledmay not directly
result in power gating - in some cases other HW qualifications may be dynamically

applied.

This register is in the RTC power well and is reset by rtc_pwrgood_rst_b.

Type Size Offset Default
MMIO 32 bit BAR + 1830h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:16 RO Reserved
oh S5 Power Gate Enable in DC Mode: SUS Well (S5DC_GATE_SUS):
15 RW A '1" in this bit enables power gating of the SUS well in S5 while operating on DC
power (based on the AC_PRESENT pin value).
S5 Power Gate Enable in AC Mode: SUS Well (S5AC_GATE_SUS):
14 Oh A '1" in this bit enables power gating of the SUS well in S5 while operating on AC
RW power (based on the AC_PRESENT pin value).
Oh
13:0 RO Reserved

DeepSx Configuration (DSX_CFG) — Offset 1834h

This register contains misc. fields used to configure the PCH's power management

behavior.

This register is in the RTC power well.
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Type

Size

Offset Default

MMIO

32 bit

BAR + 1834h 00000000h

Register Level Access:

BIO

S Access

SMM Access OS Access

RW

RW RW

Bit
Range

De
A

fault &
ccess

Field Name (ID): Description

Oh
RO

Reserved

Oh
RW

Require CNV Wake Disabled for DeepSx Entry/SUSPWRDNACK
(REQ_CNV_NOWAKE_DSX):

If this bit is 0, the state of connectivity wake enable is not considered when making
DeepSx entry decisions.

If this bit is 1, connectivity wake must be disabled to allow DeepSx entry or
SUSPWRDNACK assertion, and even then all other conditions must be satisfied.

Oh
RW

Require BATLOW# Assertion for DeepSx Entry/SUSPWRDNACK
(REQ_BATLOW_DSX):

If this bit is 0, the state of the BATLOW# pin is not considered when making DeepSx
entry and SUSPWRDNACK decisions.

If this bit is 1, BATLOW# must be asserted to allow DeepSx entry or SUSPWRDNACK
assertion, and even then all other entry conditions must be satisfied.

Oh
RW

WAKE# Pin DeepSx Enable (WAKE_PIN_DSX_EN):

When this bit is 1, the PCI Express WAKE# pin is monitored while in DeepSx,
supporting waking from DeepSx due to assertion of this pin. In this case, the
platform must externally pull up the pin to the DSW (instead of pulling up to the SUS
as has historically been the case). DeepSx disabled configurations must leave this bit
at 0.

When this bit is 0:

DeepSx enabled configurations: The PCH internal pull-down on the WAKE# pin is
enabled in deep-Sx and during G3 exit and the pin is not monitored during this time.
DeepSx disabled configurations: The PCH internal pull-down on the WAKE# pin is
never enabled

Oh
RW

AC_PRESENT Pin Pulldown in DeepSx Disable (ACPRES_PD_DSX_DIS):
When this bit is 1, the internal pull-down on the AC_PRESENT pin is disabled.
However, the pulldown is not necessarily enabled if the bit '0. This bit must be left at
0 for DeepSx disabled configurations, and the pulldown is disabled for those
configurations even though the bit is 0. To support ME wakes from DeepSx using
MGPIOZ2, the pin is always monitored regardless of the value of this host policy bit.
When this bit is 0:

DeepSx enabled configurations: The PCH internal pull-down on AC_PRESENT is
enabled in deep-Sx and during G3 exit.

DeepSx disabled configurations: The PCH internal pull-down on AC_PRESENT is
always disabled.

Note: This bit has no impact on GPIO31 functionality (muxed with AC_PRESENT).
GPIO31 is still only driven/monitored while the SUS well is up.

Oh
RW

LANWAKE Pin DeepSx Enable (LANWAKE_PIN_DSX_EN):

When this bit is 1, the LANWAKE pin is monitored while in DeepSx, supporting waking
from DeepSx due to assertion of this pin. In this case, the platform must drive the pin
to the correct value while in DeepSx. DeepSx disabled configurations must leave this
bit at 0.

When this bit is 0:

DeepSx enabled configurations: The PCH internal pull-down on LANWAKE pin is
enabled in deep-Sx and during G3 exit and the pin is not monitored during this time.

DeepSx disabled configurations: The PCH internal pull-down is never enabled
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4.2.68

Power Management Controller (PMC)

Power Management Configuration Reg 2 (PM_CFG2) —
Offset 183Ch

This register contains misc. fields used to configure the PCH's power management

behavior.

This register is in multiple power wells and reset domains (see below).

Type Size Offset Default
MMIO 32 bit BAR + 183Ch 08000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Power Button Override Period (PBOP):
This field determines, while the power button remains asserted, how long the PMC
will wait before initiating a global reset.
Encoding:
Oh 000b - 4 seconds
31:29 RW 001b - 6 seconds
010b - 8 seconds
011b - 10 seconds
100b - 12 seconds
101b - 14 seconds
Others - Reserved
Power Button Native Mode Disable (PB_DIS):
When this bit is '0' (default), the PMC's power button logic will act upon the input
value
5 oh from the GPIO unit, as normal.
8 RW/L When this bit is set to '1', the PMC must force its internal version of the power button
pin to '1'. This will result in the PMC logic constantly seeing the pin as de-asserted.
This bit is not writable when ETR3.PB_DIS_LOCK bit is set.
Locked by: PCI_MMR.ETR3.PB_DIS_LOCK
1h
27 RW Reserved
DRAM_RESET# Control (DRAM_RESET_CTL):
BIOS uses this bit to control the DRAM_RESET# pin from the PCH, which is routed to
h the reset pin on the DRAM.
26 0 Encoding:
RW/V 0 - DRAM_RESET# = '0'
1 - DRAM_RESET# output is tri-stated.
Note: This bit is cleared to '0' by HW when SLP_S4# goes low.
Oh
25:0 RO Reserved
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4.2.69 PM_SYNC Miscellaneous Configuration
(PM_SYNC_MISC_CFG) — Offset 18C8h

This register is used to configure miscellaneous aspects of the PM_SYNC pin.

This register is in the CORE power well and is reset by host_prim_rst_b.

Type Size Offset Default
MMIO 32 bit BAR + 18C8h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
GPIO_D Pin Selection (GPIO_D_SEL):
There are two possible GPIOs that can be routed to the GPIO_D PM_SYNC state. This
bit selects between them:
11 | On 0: CPU_GP_3 (default)
RW/L 1: CPU_GP_2
This field is not writeable when PM_SYNC_LOCK=1.
Locked by: PM_SYNC_MISC_CFG.PM_SYNC_LOCK
GPIO_C Pin Selection (GPIO_C_SEL):
There are two possible GPIOs that can be routed to the GPIO_C PM_SYNC state. This
bit selects between them:
10 | 0P 0: CPU_GP_0 (default)
RW/L 1: CPU_GP_1
This field is not writeable when PM_SYNC_LOCK=1.
Locked by: PM_SYNC_MISC_CFG.PM_SYNC_LOCK
GPIO_B Pin Selection (GPIO_B_SEL):
There are two possible GPIOs that can be routed to the GPIO_B PM_SYNC state. This
h bit selects between them:
9 0 0: CPU_GP_2 (default)
RW/L 1: CPU_GP_0
This field is not writeable when PM_SYNC_LOCK=1.
Locked by: PM_SYNC_MISC_CFG.PM_SYNC_LOCK
GPIO_A Pin Selection (GPIO_A_SEL):
There are two possible GPIOs that can be routed to the GPIO_A PM_SYNC state. This
h bit selects between them:
8 0 0: CPU_GP_1 (default)
RW/L 1: CPU_GP_3
This field is not writeable when PM_SYNC_LOCK=1.
Locked by: PM_SYNC_MISC_CFG.PM_SYNC_LOCK
Oh
7:0 RO Reserved
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Power Management Controller (PMC)

4.2.70 Power Management Configuration Reg 3 (PM_CFG3) —
Offset 18EOh

This register contains misc. fields used to configure the PCH's power management

behavior.

This register is in multiple power wells and reset domains (see below).

Type Size Offset Default
MMIO 32 bit BAR + 18EOh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:29 RO Reserved
BIOS FIVR Dynamic Management Enable (BIOS_FIVR_DYN_EN):
28 Oh This bit must be '1' to allow dynamic management of the FIVRs.
RW This bit, the SMIP bit, and PMC internal policies must be also be enabled or FIVRs will
not be dynamically managed
Oh
27:22 RO Reserved
Oh
21:18 RW Reserved
Host Wireless LAN Phy Power Enable (HOST_WLAN_PP_EN):
17 Oh This policy bit is set by Host software when it desires the wireless LAN PHY to be
RW powered in Sx power states for wakes over wireless LAN (WoWLAN). See the
SLP_WLAN# sub-section later in this chapter for additional information.
Deep-Sx WLAN Phy Power Enable (DSX_WLAN_PP_EN):
When set to 1, PMC will keep SLP_WLAN# high in deep-Sx to enable WoWLAN.
oh Note:
16 RW (1) This policy bit will be applied for deep-Sx entry from S3, S4 and S5.
(2) This bit does not affect SLP_WLAN# behaviour in Sx after G3 or after a global
reset
(3) HOST_WLAN_PP_EN must be set when this bit is set.
Oh
15:5 RO Reserved
Halt Energy Reporting HW Counters with SLP_SO0 Assertion
(ER_HALT_SLPSO0):
4 Oh 0: When this register bit is cleared (or left in its default state), then all Energy
RW Reporting HW counters are not halted from incrementing (free running).1: When this
bit is set, then all Energy Reporting HW counters will stop incrementing when
slp_s0# asserts regardless of the input signal state.
Oh
3:0 RW Reserved
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4.2.71 Power Management Configuration Reg 4 (PM_CFG4) —

Offset 18E8h

This register contains misc. fields used to configure the PCH's power management

behavior.

This register is in multiple power wells and reset domains (see below).

Type Size Offset Default
MMIO 32 bit BAR + 18E8h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31 RO Reserved
USB2 PHY SUS Well Power Gating Enable (U2_PHY_PG_EN):
If this bit is 1, dynamic power gating of the USB2 PHY SUS well is enabled. Note: This
30 Oh bit prevents HW from initiating power gating entry.
RW However, the USB2 PHY SUS well is power gated by default while in Sx after
global_rst_b assertion. So HW will not spontaneously exit power gating while in Sx
just because this bit is 0.
oh CPU BCLK Config Override Enable (CPU_BCLK_CFG_OVR_EN):
29 RW When set to '1', the value of CPU_BCLK_CFG_OVR_VAL is sent to the CPU as part of
EPOC2 instead of the value of the DEF_CPU_BCLK_CFG soft-strap.
28:27 Oh CPU BCLK Config Override Value (CPU_BCLK_CFG_OVR_VAL):
' RW See the definition of CPU_BCLK_CFG_OVR_EN
Oh
26:0 RO Reserved

4.2.72 CPU Early Power-on Configuration (CPU_EPOC) — Offset

18ECh

CPU Early Power on Configuration
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Type Size Offset Default
MMIO 32 bit BAR + 18ECh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:22 RO Reserved
Crystal Frequency[2:1] (XTAL_FREQ_MSB):
Along with XTAL_FREQ_LSB the 3 bit field reflects the frequency
of the crystal (aka NSSC) clock used by the CPU and PCH
. Oh Encoding:
21:20 RO/V 000b -24MHz
001b -19.Mhz
010b -38.4 Mhz
Others - Reserved
19 Oh EPOC Data[19] (EPOC_DATA_19):
RO/V DAM ( Delayed Authentication Mode
18 Oh EPOC Data[18] (EPOC_DATA_18):
RO/V Debug Consent
17 Oh Crystal Frequency [0] (XTAL_FREQ_LSB):
RO/V See XTAL_FREQ_MSB
Oh
16 RO Reserved
EPOC Data[15:8] (EPOC_DATA_15_8):
These bits come from PMC soft straps reserved for straps that must be available to
15:8 00h the CPU prior to PLTRST# de-assertion.

' RO/V Note: Any straps that only need to be available after OPI is up should be sent as part
of the strap set message from SPI instead of being reserved in the PMC straps,
defined in EPOC, and sent by the PMC.

00h EPOC Data [7:3] (EPOC_DATA_7_3):
7:3 RW/L EPOC Data [7:3]
Locked by: GEN_PMCON_B.CPU_EPOC_LOCK
Oh
2 RO Reserved
oh EPOC Data [1:0] (EPOC_DATA_1_0):
1:0 RW/L EPOC Data [1:0]
Locked by: GEN_PMCON_B.CPU_EPOC_LOCK

4.2.73 ACPI Timer Control (ACPI_TMR_CTL) — Offset 18FCh

This register allows software to disable the ACPI Timer, which could result in power
savings for the PCH.

This register is in the CORE power well and is reset by host_prim_rst_b
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Type Size Offset Default
MMIO 32 bit BAR + 18FCh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh

31:2 RO Reserved

ACPI Timer Disable (ACPI_TIM_DIS):
oh This bit determines whether the ACPI Timer is enabled to run. Note that even when
1 enabled, the timer only runs during SO.
RW - 0: ACPI Timer is enabled (default)
- 1: ACPI Timer is disabled (halted at the current value)
ACPI Timer Clear (ACPI_TIM_CLR):
Writing a 1 to this bit will clear the ACPI Timer to all 0s. Hardware will automatically
0 Oh clear the bit back to '0' once the timer clear operation has completed.
RW/1S/V Writing a 0 to this bit has no effect.

Implementation Note: The PCH must be capable of honoring this bit even while
ACPI_TIM_DIS=1.

4.2.74 Last TSC Alarm Value[31:0] (TSC_ALARM_LO) — Offset

1910h

This register is in the CORE power well and is reset by host_prim_rst_b.

Type Size Offset Default
MMIO 32 bit BAR + 1910h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW

Bit Default & . . L
Range Access Field Name (ID): Description

3100 90000000 | | a5t TSC Alarm Value [31:0] (TSC_ALARM_VAL_LO):

' ROV This field contains bits 31:0 of the last TSC alarm value received from the CPU.

4.2.75 Last TSC Alarm Value[63:32] (TSC_ALARM_HI) — Offset

1914h

This register is in the CORE power well and is reset by host_prim_rst_b.
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Type Size Offset Default
MMIO 32 bit BAR + 1914h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
a0 | n209%%%0 | Last TSC Alarm Value [63:32] (TSC_ALARM_VAL_HI):
' RO/V This field contains bits 63:32 of the last TSC alarm value received from the CPU.

GPIO Configuration (GPIO_CFG) — Offset 1920h

This register is in the PRIMARY power well and is reset by global_rst_b.

reset_type=global_rst_b

Type Size Offset Default
MMIO 32 bit BAR + 1920h 00000432h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
GPIO Group to GPE_DW?2 assignment encoding (GPEO_DW2):
This register assigns a specific GPIO Group to the ACPI GPE0[96:64].
Oh = GPPC_G (GPI_GPE_STS/EN)
1h = GPPC_B
2h = GPPC_A
3h = GPP_R
4h 4h = GPP_S
11:8 RW 5h = GPD
6h = GPPC_H
7h = GPPC_D
8h = GPP_F
9h = vGPIO
Ah = GPPC_C
Bh = GPPC_E
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RaBr:tge Dzzilélsts& Field Name (ID): Description

GPIO Group to GPE_DW1 assighment encoding (GPEO_DW1):
This register assigns a specific GPIO Group to the ACPI GPE0[63:32].
0h = GPPC_G (GPI_GPE_STS/EN)
1h = GPPC_B
2h = GPPC_A
3h = GPP_R

7.4 3h 4h = GPP_S

RW 5h = GPD

6h = GPPC_H
7h = GPPC_D
8h = GPP_F
9h = vGPIO
Ah = GPPC_C
Bh = GPPC_E
GPIO Group to GPE_DWO assighment encoding (GPEO_DWO0):
This register assigns a specific GPIO Group to the ACPI GPEO[31:0].
Oh = GPPC_G (GPI_GPE_STS/EN)
1h = GPPC_B
2h = GPPC_A
3h = GPP_R

3:0 2h 4h = GPP_S

RW 5h = GPD

6h = GPPC_H
7h = GPPC_D
8h = GPP_F
9h = vGPIO
Ah = GPPC_C
Bh = GPPC_E

4.2.77 Latency Limit Residency 0 (LAT_LIM_RES_0) — Offset
1930h

Latency Limit Residency 0

Type Size Offset Default

MMIO 32 bit BAR + 1930h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default &

Range Access Field Name (ID): Description

LLRO:

This field contains the amount of time (in 100us granularity) for the corresponding 0/
00000000 | 1/2 counter in the LATENCY_LIMIT_CONTROL register that the appropriate counter is
31:0 h limiting the memory LTR request to the CPU.

RO/V Note that this counter can wrap and that should not be of any concern. This register
will reset to 0 anytime the corresponding enable for the register transitions from a 0-
>1. Note that on a 1->0 transition, the counter should hold its previous value
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4.2.79

4.2.80

Power Management Controller (PMC)

Latency Limit Residency 1 (LAT_LIM_RES_1) — Offset
1934h

Latency Limit Residency 1

Type Size Offset Default
MMIO 32 bit BAR + 1934h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
LLR1:
This field contains the amount of time (in 100us granularity) for the corresponding 0/
00000000 | 1/2 counter in the LATENCY_LIMIT_CONTROL register that the appropriate counter is
31:0 h limiting the memory LTR request to the CPU.
RO/V Note that this counter can wrap and that should not be of any concern. This register
will reset to 0 anytime the corresponding enable for the register transitions from a 0-
>1. Note that on a 1->0 transition, the counter should hold its previous value

Latency Limit Residency 2 (LAT_LIM_RES_2) — Offset
1938h

Latency Limit Residency 2

Type Size Offset Default
MMIO 32 bit BAR + 1938h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
LLR2:
This field contains the amount of time (in 100us granularity) for the corresponding 0/
00000000 | 1/2 counter in the LATENCY_LIMIT_CONTROL register that the appropriate counter is
31:0 h limiting the memory LTR request to the CPU.
RO/V Note that this counter can wrap and that should not be of any concern. This register
will reset to 0 anytime the corresponding enable for the register transitions from a 0-
>1. Note that on a 1->0 transition, the counter should hold its previous value

SLP_SO Residency (SLP_SO0_RESIDENCY) — Offset 193Ch

SLP_SO0 Residency
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Type Size Offset Default
MMIO 32 bit BAR + 193Ch 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
00000000 RE.SI.DENCY_I.N_SO: _
31:0 h This field contains the amount of time that the SLP_SO0 has been asserted before.
RO/V Note that this counter can wrap and that should not be of any concern. It will also
count in 122us granularity

4.2.81 Latency Limit Control (LATENCY_LIMIT_CONTROL) —
Offset 1940h

Latency Limit Control

Type Size Offset Default
MMIO 32 bit BAR + 1940h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:23 RO Reserved
CTR2_ENABLE:
22 Oh Control for counting only if EA=0
RW 0 Count always (EA=0or 1)
1 Count only if in a state where EA=0
CTR2_EA_CTL:
51 Oh Control for counting only if EA=0
RW 0 Count always (EA=0or 1)
1 Count only if in a state where EA=0
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Bit
Range

Default &
Access

Field Name (ID): Description

20:16

00h
RW

CTR2_DEVICE:

Encoding of the LTR device to be monitored
0 - SPA

1-SPB

2 - SPC

3 - SATA

4 - GbE

5 - XHCI

6 - ME

7 - EVA

8-AZ

9 - ESPI

10 - LPSS

11 - SPD

12 - SPE (Reserved for LP)
13 - SPF (Reserved for LP)
14 - SDX

15 - OSE

16 - Reserved

17 - EMMC

18 - Reserved

19 - WIGIG

20 - THCO

21 - THC1

15

Oh
RO

Reserved

14

Oh
RW

CTR1_ENABLE:

Control for counting only if EA=0

0 Count always (EA=0or 1)

1 Count only if in a state where EA=0

13

Oh
RW

CTR1_EA_CTL:

Control for counting only if EA=0

0 Count always (EA=0 or 1)

1 Count only if in a state where EA=0
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Bit
Range

Default &
Access

Field Name (ID): Description

00h

12:8 RW

CTR1_DEVICE:

Encoding of the LTR device to be monitored
0 - SPA

1-SPB

2 -SPC

3 - SATA

4 - GbE

5 - XHCI

6 - ME

7 - EVA

8 - AZ

9 - ESPI

10 - LPSS

11 - SPD

12 - SPE (Reserved for LP)
13 - SPF (Reserved for LP)
14 - SDX

15 - OSE

16 - Reserved

17 - EMMC

18 - Reserved

19 - WIGIG

20 - THCO

21 - THC1

Oh
RO

Reserved

Oh
RW

CTRO_ENABLE:

Control for counting only if EA=0

0 Count always (EA=0or 1)

1 Count only if in a state where EA=0

Oh
RW

CTRO_EA_CTL:

Control for counting only if EA=0

0 Count always (EA=0 or 1)

1 Count only if in a state where EA=0
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Bit
Range

Default &
Access

Field Name (ID): Description

4:0

00h
RW

CTRO_DEVICE:

Encoding of the LTR device to be monitored
0 - SPA

1-SPB

2 - SPC

3 - SATA

4 - GbE

5 - XHCI

6 - ME

7 - EVA

8-AZ

9 - ESPI

10 - LPSS

11 - SPD

12 - SPE (Reserved for LP)
13 - SPF (Reserved for LP)
14 - SDX

15 - OSE

16 - Reserved

17 - EMMC

18 - Reserved

19 - WIGIG

20 - THCO

21 - THC1

DBG SLP SO WAKE1 (DBG_SLP_SO0_WAKE1) — Offset
1A78h

This register captures the value of SLP_S0 wake events whenever the SLP_S0 s/m
moves out of the SLP_SO0 state. This register is in the core power well and it is reset by

pmc_pltrst_b.
Type Size Offset Default
MMIO 32 bit BAR + 1A78h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
31 Oh CLKRQ:
RW/1S/V This bit indicates the combined PCIECLKREQ state.
30 Oh PMSYNC_REQ:
RW/1S/V PM_SYNC activity indication.
29 Oh PLT_COND:
RW/1S/V Platform latence indication.
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Bit Default & . . .
Range Access Field Name (ID): Description
28 Oh FIVR_WAKE:
RW/1S/V FIVR SLP_SO0 wake indication.
27 Oh EA:
RW/1S/V This bit indicates the state of EA.
26 Oh AON2 Trunk Gated Indication (AON2_TRUNK_GATED):
RW/1S/V AON2 trunk gated indication.
95 oh GBL_RST_REQ:
RW/1S/V Global reset request indication.
24 oh PMC_IDLE:
RW/1S/V Internal PMC idle indication.
23 Oh CPU_PKG_C10:
RW/1S/V CPU package C10 indication.
2 oh ISCLK_PLL_OFF:
RW/1S/V ISCLK PLL OFF indication.
)1 oh MPHY_OFF:
RW/1S/V MPHY power gated indication.
20 oh AUDIO_PLL_OFF:
RW/1S/V Audio PLL off indication.
19 oh XTAL_OFF:
RW/1S/V XTAL off indication.
18 Oh ADSP_D3:
RW/1S/V ADSP D3 indication.
17 Oh ADSP_ROSC_OFF:
RW/1S/V ADSP_ROSC_OFF indication.
16 Oh FIA_PM_REQ:
RW/1S/V FIA_PM_REQ to PMC.
15 Oh USB2 powergated (USB2_PG):
RW/1S/V USB2 power gated indication.
14 Oh USB2 PLLOFF (USB2_PLLOFF):
RW/1S/V USB2 PLL OFF indication.
13 Oh XHCI D3 (XHCI_D3):
RW/1S/V XHCI D3 indication.
12 Oh GbE Connected (GBE_CONNECTED):
RW/1S/V GbE device connected indication.
11 Oh LPSS D3 (LPSS_D3):
RW/1S/V LPSS D3 indication.
Thermal Sensor Disabled (THRM_SENS_DISABLED):
10 oh Thermal Sensor Disabled indication
RW/1S/V ’
5 Oh SDX D3 (SDX_D3):
RW/1S/V SDx D3 indication.
8 Oh EMMC D3 (EMMC_D3):
RW/1S/V EMMC D3 indication.
Oh
7 RW/1S/V Reserved
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Bit Default & . . .
Range Access Field Name (ID): Description

Oh

6 RO Reserved
Oh

5 RW/1S/V Reserved

4 Oh SP DEEP PM (SP_DEEPPM):
RW/1S/V Deep PM indication of all south port controllers.

3 Oh SATA D3 (SATA_D3):
RW/1S/V SATA D3 indication.

) Oh OTG D3 (OTG_D3):
RW/1S/V OTG D3 indication.

1 Oh ITSS CLKREQ (ITSS_CLKREQ):
RW/1S/V ITSS CLKREQ indication.

0 Oh ISH VNNREQ (ISH_VNNREQ):
RW/1S/V ISH VNN REQ indication.

4.2.83 DBG SLP SO WAKE2 (DBG_SLP_SO_WAKE?2) — Offset
1A7Ch

This register captures the value of SLP_SO wake events whenever the SLP_S0 s/m
moves out of the SLP_SO state. This register is in the core power well and it is reset by

pmc_pltrst_b.
Type Size Offset Default
MMIO 32 bit BAR + 1A7Ch 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:8 RO Reserved
7 Oh IOTG PLL SHUTDOWN (IOTG_PLL_OFF):
RW/1S/V IOTG PLL shutdown indication.
6 Oh CSME POWER GATING (CSME_POWER_GATING):
RW/1S/V CSME Power gating indication.
5 Oh TSC ALARM EXPIRATION (TSC_ALARM_EXPIRATION):
RW/1S/V TSC ALARM indication.
4 Oh ISH VNNAONREQ (ISH_VNNAONREQ):
RW/1S/V ISH VNNAON request indication.
3 Oh CNV_VNNREQ:
RW/1S/V CNV VNNREQ indication
5 Oh LPC_AGG_CLKREQ:
RW/1S/V LPC Aggregated Clockreq Indication.
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Bit Default & . . e
Range Access Field Name (ID): Description
Oh
1 RW/1S/V Reserved
Oh
0 RW/1S/V Reserved

4.2.84 CWB MDID Status Register (CWBMDIDSTATUS) — Offset
1BD4h

CWB MDID Status Register

Type Size Offset Default

MMIO 32 bit BAR + 1BD4h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . ) .
Range Access Field Name (ID): Description
CWB Status (CWB_STS):
oh When set, DMI Central Write Buffer is enabled.
31 ROV Reflects DMI's np_pmc_cwb_en_ack status.
1: CWB on
0: CWB off
Oh
30:27 RO Reserved
26:18 000h WIGIG MDID Value (WIGIG_MDID):
' RW/V WIGIG sent MDID value.
17:9 000h DMI MDID Value (DMI_MDID):
! RW/V DMI sent MDID value.
000h
8:0 RW/V Reserved

4.2.85 ACPI Control (ACTL) — Offset 1BD8h
ACPI Control
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Type Size Offset Default
MMIO 32 bit BAR + 1BD8h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:8 RO Reserved
oh ACPI Enable (EN):
7 RW When set, decode of the I/O range pointed to by the ACPI base register is enabled
and the ACPI power management function is enabled.
Oh
6:3 RO Reserved
SCI IRQ Select (SCIS):
Specifies on which IRQ the SCI will internally appear. If not using the APIC, the SCI
must be routed to IRQ[9-11], and that interrupt is not sharable with the SERIRQ
stream, but is shareable with other PCI interrupts. If using the APIC, the SCI can also
be mapped to IRQ20-23, and can be shared with other interrupts.
Bits - SCI Map
000 - IRQ9
. Oh 001 - IRQ10
20 | pw 010 - IRQ11
011 - Reserved
100 - IRQ20 (only if APIC is enabled)
101 - IRQ21 (only if APIC is enabled)
110 - IRQ22 (only if APIC is enabled)
111 - IRQ23 (only if APIC is enabled)
When the interrupt is mapped to APIC interrupts 9, 10 or 11, the APIC should be
programmed for active-high reception. When the interrupt is mapped to APIC
interrupts 20 through 23, the APIC should be programmed for active-low reception.

Clock Source Shutdown Control Reg 2 (CS_SD_CTL2) —
Offset 1BECh

This register configures if and how CPPM interacts with PCH clock gating and PLL
shutdown.
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Type Size Offset Default
MMIO 32 bit BAR + 1BECh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:30 RO Reserved
oh Clock Source 6 Override Value (CS6_OVR_VAL):
29 RW See CS1_OVR_VAL; when CS6_OVR_EN = 1, CS6_OVR_VAL will be driven on the
FORCE_ON signal for clock source 6.
oh Clock Source 5 Override Value (CS5_OVR_VAL):
28 RW See CS1_OVR_VAL; when CS5_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 5.
oh Clock Source 4 Override Value (CS4_OVR_VAL):
27 RW See CS1_OVR_VAL; when CS4_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 4.
oh Clock Source 3 Override Value (CS3_OVR_VAL):
26 RW See CS1_OVR_VAL; when CS3_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 3.
oh Clock Source 5 Override Value (CS2_OVR_VAL):
25 RW See CS1_OVR_VAL; when CS2_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 2.
oh Clock Source 1 Override Value (CS1_OVR_VAL):
24 RW See CS1_OVR_VAL; when CS1_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 1.
Oh
23:22 RO Reserved
oh Clock Source 6 Override Enable (CS6_OVR_EN):
21 RW See CS1_OVR_EN; when CS6_OVR_EN = 1, CS6_OVR_VAL will be driven on the
FORCE_ON signal for clock source 6.
oh Clock Source 5 Override Enable (CS5_OVR_EN):
20 RW See CS1_OVR_EN; when CS5_OVR_EN = 1, CS5_OVR_VAL will be driven on the
FORCE_ON signal for clock source 5.
oh Clock Source 4 Override Enable (CS4_OVR_EN):
19 RW See CS1_OVR_EN; when CS4_OVR_EN = 1, CS4_OVR_VAL will be driven on the
FORCE_ON signal for clock source 4.
oh Clock Source 3 Override Enable (CS3_OVR_EN):
18 RW See CS1_OVR_EN; when CS3_OVR_EN = 1, CS3_OVR_VAL will be driven on the
FORCE_ON signal for clock source 3.
oh Clock Source 2 Override Enable (CS2_OVR_EN):
17 RW See CS1_OVR_EN; when CS2_OVR_EN = 1, CS2_OVR_VAL will be driven on the
FORCE_ON signal for clock source 2.
oh Clock Source 1 Override Enable (CS1_OVR_EN):
16 RW See CS1_OVR_EN; when CS1_OVR_EN = 1, CS1_OVR_VAL will be driven on the
FORCE_ON signal for clock source 1.
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:6 RO Reserved
5 Oh Clock Source 6 EA Enable (CS6_EA_EN):
RW See CS1_EA_EN; controls application of EA value to shutting down clock source 5.
4 Oh Clock Source 5 EA Enable (CS5_EA_EN):
RW See CS1_EA_EN; controls application of EA value to shutting down clock source 5.
3 Oh Clock Source 4 EA Enable (CS4_EA_EN):
RW See CS1_EA_EN; controls application of EA value to shutting down clock source 4.
2 Oh Clock Source 3 EA Enable (CS3_EA_EN):
RW See CS1_EA_EN; controls application of EA value to shutting down clock source 3.
1 Oh Clock Source 2 EA Enable (CS2_EA_EN):
RW See CS1_EA_EN; controls application of EA value to shutting down clock source 2.
Clock Source 1 EA Enable (CS1_EA_EN):
When this bit is set to 1, the FORCE_ON signal for clock source 1 will always be 1
0 Oh while EA is 1. This bit takes precedence over the CPPM dynamic qualifiers. So if this
RW bit is 1 and EA is 1, FORCE_ON will be 1 even if the dynamic qualifiers are satisfied.
Note: The static BIOS and PMC overrides, if enabled, will force FORCE_ON to 0 or 1
regardless of how this bit is programmed.

PGD PG_ACK Status Register 0 (PPASR0O) — Offset 1D80h
PGD PG ACK Status Register 0

Type Size Offset Default
MMIO 32 bit BAR + 1D80h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
31 Oh Agent 31 Power Gate Ack Status (AGT31_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
30 Oh Agent 30 Power Gate Ack Status (AGT30_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
29 Oh Agent 29 Power Gate Ack Status (AGT29_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
28 Oh Agent 28 Power Gate Ack Status (AGT28_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
57 Oh Agent 27 Power Gate Ack Status (AGT27_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
2 Oh Agent 26 Power Gate Ack Status (AGT26_PG_ACK_STS):
RO/V Please see PPASR0.AGTO_PG_ACK_STS for details.
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Bit Default & . . A
Range Access Field Name (ID): Description

25 Oh Agent 25 Power Gate Ack Status (AGT25_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

24 Oh Agent 24 Power Gate Ack Status (AGT24_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

23 Oh Agent 23 Power Gate Ack Status (AGT23_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

22 Oh Agent 22 Power Gate Ack Status (AGT22_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

21 Oh Agent 21 Power Gate Ack Status (AGT21_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

20 Oh Agent 20 Power Gate Ack Status (AGT20_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

19 Oh Agent 19 Power Gate Ack Status (AGT19_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

18 Oh Agent 18 Power Gate Ack Status (AGT18_PG_ACK_STS):
RO/V Please see PPASR0O.AGTO_PG_ACK_STS for details.

17 Oh Agent 17 Power Gate Ack Status (AGT17_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

16 Oh Agent 16 Power Gate Ack Status (AGT16_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

15 Oh Agent 15 Power Gate Ack Status (AGT15_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

14 Oh Agent 14 Power Gate Ack Status (AGT14_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

13 Oh Agent 13 Power Gate Ack Status (AGT13_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

12 Oh Agent 12 Power Gate Ack Status (AGT12_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

11 Oh Agent 11 Power Gate Ack Status (AGT11_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

10 Oh Agent 10 Power Gate Ack Status (AGT10_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

9 Oh Agent 9 Power Gate Ack Status (AGT9_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

8 Oh Agent 8 Power Gate Ack Status (AGT8_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

7 Oh Agent 7 Power Gate Ack Status (AGT7_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

6 Oh Agent 6 Power Gate Ack Status (AGT6_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

5 Oh Agent 5 Power Gate Ack Status (AGT5_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

4 Oh Agent 4 Power Gate Ack Status (AGT4_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

3 Oh Agent 3 Power Gate Ack Status (AGT3_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
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Bit Default & . . R
Range Access Field Name (ID): Description
2 Oh Agent 2 Power Gate Ack Status (AGT2_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
1 Oh Agent 1 Power Gate Ack Status (AGT1_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
Agent 0 Power Gate Ack Status (AGTO_PG_ACK_STS):
oh This indicates the current status of the pmc_ip_pg_ack_b signal, corresponding to
0 Agent ID [n].
RO/V 0: IP may be power gated (pg_ack_b asserted)
1: IP may not be power gated (pg_ack_b deasserted)

4.2.88 PGD PG_ACK Status Register 1 (PPASR1) — Offset 1D84h

PGD PG ACK Status Register 1

Type Size Offset Default
MMIO 32 bit BAR + 1D84h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
31 Oh Agent 63 Power Gate Ack Status (AGT63_PG_ACK_STS):
RO/V Please see PPASRO.AGT0_PG_ACK_STS for details.
30 Oh Agent 62 Power Gate Ack Status (AGT62_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
29 Oh Agent 61 Power Gate Ack Status (AGT61_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
28 Oh Agent 60 Power Gate Ack Status (AGT60_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
57 Oh Agent 59 Power Gate Ack Status (AGT59_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
2 Oh Agent 58 Power Gate Ack Status (AGT58_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
25 Oh Agent 57 Power Gate Ack Status (AGT57_PG_ACK_STS):
RO/V Please see PPASR0O.AGTO_PG_ACK_STS for details.
4 Oh Agent 56 Power Gate Ack Status (AGT56_PG_ACK_STS):
RO/V Please see PPASR0O.AGTO_PG_ACK_STS for details.
23 Oh Agent 55 Power Gate Ack Status (AGT55_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
55 Oh Agent 54 Power Gate Ack Status (AGT54_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
51 Oh Agent 53 Power Gate Ack Status (AGT53_PG_ACK_STS):
RO/V Please see PPASR0O.AGTO_PG_ACK_STS for details.
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Bit Default & . ) .
Range Access Field Name (ID): Description

20 Oh Agent 52 Power Gate Ack Status (AGT52_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

19 Oh Agent 51 Power Gate Ack Status (AGT51_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

18 Oh Agent 50 Power Gate Ack Status (AGT50_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

17 Oh Agent 49 Power Gate Ack Status (AGT49_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

16 Oh Agent 48 Power Gate Ack Status (AGT48_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

15 Oh Agent 47 Power Gate Ack Status (AGT47_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

14 Oh Agent 46 Power Gate Ack Status (AGT46_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

13 Oh Agent 45 Power Gate Ack Status (AGT45_PG_ACK_STS):
RO/V Please see PPASR0O.AGTO_PG_ACK_STS for details.

12 Oh Agent 44 Power Gate Ack Status (AGT44_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

11 Oh Agent 43 Power Gate Ack Status (AGT43_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

10 Oh Agent 42 Power Gate Ack Status (AGT42_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

9 Oh Agent 41 Power Gate Ack Status (AGT41_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

8 Oh Agent 40 Power Gate Ack Status (AGT40_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

- Oh Agent 39 Power Gate Ack Status (AGT39_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

6 Oh Agent 38 Power Gate Ack Status (AGT38_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

5 Oh Agent 37 Power Gate Ack Status (AGT37_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

4 Oh Agent 36 Power Gate Ack Status (AGT36_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

3 Oh Agent 35 Power Gate Ack Status (AGT35_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

5 Oh Agent 34 Power Gate Ack Status (AGT34_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

1 Oh Agent 33 Power Gate Ack Status (AGT33_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.

0 Oh Agent 32 Power Gate Ack Status (AGT32_PG_ACK_STS):
RO/V Please see PPASRO.AGTO_PG_ACK_STS for details.
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4.2.89

Power Management Controller (PMC)

PGD PFET Enable Ack Status Register 0 (PPFEARO) —
Offset 1D90h

PGD PFET Enable Ack Status Register 0

Type Size Offset Default
MMIO 32 bit BAR + 1D90h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
31 Oh Agent 31 PFET Enable Ack Status (AGT31_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
30 Oh Agent 30 PFET Enable Ack Status (AGT30_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
29 Oh Agent 29 PFET Enable Ack Status (AGT29_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
28 Oh Agent 28 PFET Enable Ack Status (AGT28_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
27 Oh Agent 27 PFET Enable Ack Status (AGT27_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
26 Oh Agent 26 PFET Enable Ack Status (AGT26_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
25 Oh Agent 25 PFET Enable Ack Status (AGT25_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
24 Oh Agent 24 PFET Enable Ack Status (AGT24_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
23 Oh Agent 23 PFET Enable Ack Status (AGT23_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
22 Oh Agent 22 PFET Enable Ack Status (AGT22_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
21 Oh Agent 21 PFET Enable Ack Status (AGT21_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
20 Oh Agent 20 PFET Enable Ack Status (AGT20_PFET_EN_ACK_STS):
RO/V Please see PPFEARO0.AGTO_PFET_EN_ACK_STS for details.
19 Oh Agent 19 PFET Enable Ack Status (AGT19_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
18 Oh Agent 18 PFET Enable Ack Status (AGT18_PFET_EN_ACK_STS):
RO/V Please see PPFEAR0.AGTO_PFET_EN_ACK_STS for details.
17 Oh Agent 17 PFET Enable Ack Status (AGT17_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
16 Oh Agent 16 PFET Enable Ack Status (AGT16_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
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Bit Default & . . A
Range Access Field Name (ID): Description
15 Oh Agent 15 PFET Enable Ack Status (AGT15_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
14 Oh Agent 14 PFET Enable Ack Status (AGT14_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
13 Oh Agent 13 PFET Enable Ack Status (AGT13_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
12 Oh Agent 12 PFET Enable Ack Status (AGT12_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
11 Oh Agent 11 PFET Enable Ack Status (AGT11_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
10 Oh Agent 10 PFET Enable Ack Status (AGT10_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
9 Oh Agent 9 PFET Enable Ack Status (AGT9_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
8 Oh Agent 8 PFET Enable Ack Status (AGT8_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
- Oh Agent 7 PFET Enable Ack Status (AGT7_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
6 Oh Agent 6 PFET Enable Ack Status (AGT6_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
5 Oh Agent 5 PFET Enable Ack Status (AGT5_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
4 Oh Agent 4 PFET Enable Ack Status (AGT4_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
3 Oh Agent 3 PFET Enable Ack Status (AGT3_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
5 Oh Agent 2 PFET Enable Ack Status (AGT2_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
1 Oh Agent 1 PFET Enable Ack Status (AGT1_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
Agent 0 PFET Enable Ack Status (AGTO_PFET_EN_ACK_STS):
0 Oh This is the value of the corresponding agent's fet_en_ack_b indication.
RO/V 0 - PFET is turned ON
1 - PFET is turned OFF

4.2.90 PGD PFET Enable Ack Status Register 1 (PPFEAR1) —
Offset 1D94h

PGD PFET Enable Ack Status Register
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®

Type Size Offset Default
MMIO 32 bit BAR + 1D94h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
31 Oh Agent 63 PFET Enable Ack Status (AGT63_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
30 Oh Agent 62 PFET Enable Ack Status (AGT62_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
29 Oh Agent 61 PFET Enable Ack Status (AGT61_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
28 Oh Agent 60 PFET Enable Ack Status (AGT60_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
27 Oh Agent 59 PFET Enable Ack Status (AGT59_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
2 Oh Agent 58 PFET Enable Ack Status (AGT58_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
25 Oh Agent 57 PFET Enable Ack Status (AGT57_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
24 Oh Agent 56 PFET Enable Ack Status (AGT56_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
23 Oh Agent 55 PFET Enable Ack Status (AGT55_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
55 Oh Agent 54 PFET Enable Ack Status (AGT54_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
21 Oh Agent 53 PFET Enable Ack Status (AGT53_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
20 Oh Agent 52 PFET Enable Ack Status (AGT52_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
19 Oh Agent 51 PFET Enable Ack Status (AGT51_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
18 Oh Agent 50 PFET Enable Ack Status (AGT50_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
17 Oh Agent 49 PFET Enable Ack Status (AGT49_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
16 Oh Agent 48 PFET Enable Ack Status (AGT48_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
15 Oh Agent 47 PFET Enable Ack Status (AGT47_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
14 Oh Agent 46 PFET Enable Ack Status (AGT46_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
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Bit Default & . . A
Range Access Field Name (ID): Description
13 Oh Agent 45 PFET Enable Ack Status (AGT45_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
12 Oh Agent 44 PFET Enable Ack Status (AGT44_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
11 Oh Agent 43 PFET Enable Ack Status (AGT43_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
10 Oh Agent 42 PFET Enable Ack Status (AGT42_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
9 Oh Agent 41 PFET Enable Ack Status (AGT41_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
8 Oh Agent 40 PFET Enable Ack Status (AGT40_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
7 Oh Agent 39 PFET Enable Ack Status (AGT39_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
6 Oh Agent 38 PFET Enable Ack Status (AGT38_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
5 Oh Agent 37 PFET Enable Ack Status (AGT37_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
4 Oh Agent 36 PFET Enable Ack Status (AGT36_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
3 Oh Agent 35 PFET Enable Ack Status (AGT35_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
5 Oh Agent 34 PFET Enable Ack Status (AGT34_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
1 Oh Agent 33 PFET Enable Ack Status (AGT33_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.
0 Oh Agent 32 PFET Enable Ack Status (AGT32_PFET_EN_ACK_STS):
RO/V Please see PPFEARO.AGTO_PFET_EN_ACK_STS for details.

4.2.91 Static PG Related Function Disable Register 1
(ST_PG_FDIS_PMC_1) — Offset 1E20h

Static PG Related Function Disable Register 1
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]
I n t e I Power Management Controller (PMC)
®

Type Size Offset Default
MMIO 32 bit BAR + 1E20h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Static Function Disable Lock (ST_FDIS_LK):
31 Oh Lock control for all ST_PG_FDIS_PMC_* and NST_PG_FDIS_* registers (also self-
RW/L locks when written to 1).
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
Oh
30:6 RO Reserved
OSE Function Disable (PMC Version) (OSE_FDIS_PMC):
5 Oh BIOS is required to set this bit when OSE function is configured to be function
RW/L disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
Oh
4:2 RO Reserved
Oh
1 RW/L Reserved
GBE Function Disable (PMC Version) (GBE_FDIS_PMC):
0 Oh BIOS is required to set this bit when GBE function is configured to be function
RW/L disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

4.2.92 Static Function Disable Control 2 Register
(ST_PG_FDIS_PMC_2) — Offset 1E24h

Static Function Disable Control 2 Register

Type Size Offset Default

MMIO 32 bit BAR + 1E24h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
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Bit
Range

Default &
Access

Field Name (ID): Description

11

Oh
RW/L

LPSS Controller GSPI Device 1 Function Disable (PMC Version)
(LPSS_GSPI2_FDIS_PMC): (LPSS_GSPI2_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

10

Oh
RW/L

LPSS Controller GSPI Device 1 Function Disable (PMC Version)
(LPSS_GSPI1_FDIS_PMC): (LPSS_GSPI1_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

oh
RW/L

LPSS Controller GSPI Device 0 Function Disable (PMC Version)
(LPSS_GSPIO_FDIS_PMC): (LPSS_GSPIO_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
RW/L

LPSS Controller UART Device 2 Function Disable (PMC Version)
(LPSS_UART2_FDIS_PMC): (LPSS_UART2_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
RW/L

LPSS Controller UART Device 1 Function Disable (PMC Version)
(LPSS_UART1_FDIS_PMC): (LPSS_UART1_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

oh
RW/L

LPSS Controller UART Device 0 Function Disable (PMC Version)
(LPSS_UARTO_FDIS_PMC): (LPSS_UARTO_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
RW/L

LPSS Controller I2C Device 5 Function Disable (PMC Version)
(LPSS_I2C5_FDIS_PMC): (LPSS_I2C5_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

oh
RW/L

LPSS Controller I2C Device 4 Function Disable (PMC Version)
(LPSS_I2C4_FDIS_PMC): (LPSS_I2C4_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

oh
RW/L

LPSS Controller I2C Device 3 Function Disable (PMC Version)
(LPSS_I2C3_FDIS_PMC): (LPSS_I2C3_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
RW/L

LPSS Controller I2C Device 2 Function Disable (PMC Version)
(LPSS_I2C2_FDIS_PMC): (LPSS_I2C2_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
RW/L

LPSS Controller I2C Device 1 Function Disable (PMC Version)
(LPSS_I2C1_FDIS_PMC): (LPSS_I2C1_FDIS_PMC):

BIOS is required to set this bit when this LPSS Device (single function) is configured
to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
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Bit Default & . . P
Range Access Field Name (ID): Description
LPSS Controller I2C Device 0 Function Disable (PMC Version)
oh (LPSS_I2CO_FDIS_PMC): (LPSS_I2CO_FDIS_PMC):
0 BIOS is required to set this bit when this LPSS Device (single function) is configured
RW/L to be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

4.2.93 Non-Static PG Related Function Disable Register 1
(NST_PG_FDIS_1) — Offset 1E28h

Non-Static PG Related Function Disable Register 1

Type Size Offset Default
MMIO 32 bit BAR + 1E28h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:30 RO Reserved
SDX Function Disable (PMC Version) (SDX_FDIS_PMC):
29 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
EMMC Function Disable (PMC Version) (EMMC_FDIS_PMC):
28 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
Oh
27 RW/L Reserved
XDCI Function Disable (PMC Version) (XDCI_FDIS_PMC):
26 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
SMB Function Disable (PMC Version) (SMB_FDIS_PMC):
25 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
LPC Function Disable (PMC Version) (LPC_FDIS_PMC):
24 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
ADSP Function Disable (PMC Version) (ADSP_FDIS_PMC):
23 Oh BIOS is required to set this bit when this IP block (single function) is configured to be
RW/L function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

Datasheet, Volume 2
165

February 2023
Document Number: 636722



Power Management Controller (PMC)

intel.

Bit Default & . . s
Range Access Field Name (ID): Description
oh SATA Controller Function Disable (PMC Version) (ST_FDIS_PMC):
22 BIOS is required to set this bit when the SATA controller (single function) is
configured to be function disabled.
RW/L Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
Oh
21:18 RO Reserved
PCIe Controller D Port 3 Function Disable [PMC Version]
(PCIE_D3_FDIS_PMC):
Oh BIOS is required to set this bit when this PCIE port (single function) is configured to
17 RW/L be function
disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller D Port 2 Function Disable [PMC Version]
(PCIE_D2_FDIS_PMC):
Oh BIOS is required to set this bit when this PCIE port (single function) is configured to
16 RW/L be function
disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller D Port 1 Function Disable [PMC Version]
(PCIE_D1_FDIS_PMC):
Oh BIOS is required to set this bit when this PCIE port (single function) is configured to
15 RW/L be function
disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller D Port 0 Function Disable [PMC Version]
(PCIE_DO_FDIS_PMC):
Oh BIOS is required to set this bit when this PCIE port (single function) is configured to
14 RW/L be function
disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller C Port 3 Function Disable (PMC Version)
oh (PCIE_C3_FDIS_PMC):
13 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller C Port 2 Function Disable (PMC Version)
oh (PCIE_C2_FDIS_PMC):
12 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller C Port 1 Function Disable (PMC Version)
oh (PCIE_C1_FDIS_PMC):
11 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller C Port 0 Function Disable (PMC Version)
oh (PCIE_CO_FDIS_PMC):
10 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller B Port 3 Function Disable (PMC Version)
oh (PCIE_B3_FDIS_PMC):
9 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
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Bit Default & . ) P
Range Access Field Name (ID): Description
PCIe Controller B Port 2 Function Disable (PMC Version)
oh (PCIE_B2_FDIS_PMC):

8 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

PCIe Controller B Port 1 Function Disable (PMC Version)
(PCIE_B1_FDIS_PMC):

h
7 0 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.
Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK
PCIe Controller B Port 0 Function Disable (PMC Version)
oh (PCIE_BO_FDIS_PMC):

6 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

PCIe Controller A Port 3 Function Disable (PMC Version)

oh (PCIE_A3_FDIS_PMC):

5 BIOS is required to set this bit when this PCIE port (single function) is configured to

RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

PCIe Controller A Port 2 Function Disable (PMC Version)
oh (PCIE_A2_FDIS_PMC):

4 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

PCIe Controller A Port 1 Function Disable (PMC Version)

oh (PCIE_A1_FDIS_PMC):

3 BIOS is required to set this bit when this PCIE port (single function) is configured to

RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

PCIe Controller A Port 0 Function Disable (PMC Version)
oh (PCIE_AO_FDIS_PMC):

2 BIOS is required to set this bit when this PCIE port (single function) is configured to
RW/L be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

Oh
1 RO Reserved
XHCI Function Disable (PMC Version) (XHCI_FDIS_PMC):
0 Oh BIOS is required to set this bit when this IP block (single logical function) is
RW/L configured to be function disabled.

Locked by: ST_PG_FDIS_PMC_1.ST_FDIS_LK

4.2.94 Non-Static PG Fuse Disable Read 1 Register
(N_STPG_FUSE_SS_DIS_RD_1) — Offset 1E40h

This register contains fuse disable based information - which is not used for static
power gating (this information is provided only for host/BIOS read access).
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Type Size Offset
MMIO 32 bit BAR + 1E40h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:18 RO Reserved
17 Oh PCIe Controller D Port 3 Fuse Disable (PCIE_D3_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
16 Oh PCIe Controller D Port 2 Fuse Disable (PCIE_D2_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
15 Oh PCIe Controller D Port 1 Fuse Disable (PCIE_D1_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
14 Oh PCIe Controller D Port O Fuse Disable (PCIE_DO_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
13 Oh PCIe Controller C Port 3 Fuse Disable (PCIE_C3_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
12 Oh PCIe Controller C Port 2 Fuse Disable (PCIE_C2_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
11 Oh PCIe Controller C Port 1 Fuse Disable (PCIE_C1_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
10 Oh PCIe Controller C Port O Fuse Disable (PCIE_CO_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
9 Oh PCIe Controller B Port 3 Fuse Disable (PCIE_B3_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
8 Oh PCIe Controller B Port 2 Fuse Disable (PCIE_B2_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
7 Oh PCIe Controller B Port 1 Fuse Disable (PCIE_B1_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
6 Oh PCIe Controller B Port 0 Fuse Disable (PCIE_BO_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
5 Oh PCIe Controller A Port 3 Fuse Disable (PCIE_A3_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
4 Oh PCIe Controller A Port 2 Fuse Disable (PCIE_A2_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
3 Oh PCIe Controller A Port 1 Fuse Disable (PCIE_A1_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
5 Oh PCIe Controller A Port 0 Fuse Disable (PCIE_AO_FUSE_DIS):
RO/V RO bit indicating if this PCIE port (single function) is fuse disabled.
Oh
1 RO Reserved
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RO/V

XHCI Fuse Disable (XHCI_FUSE_DIS):

XHCI fuse disable placeholder if this information is used by PMC due to specific XHCI
requirements.

4.2.95 Static PG Fuse and Soft Strap Disable Read Register 2
(STPG_FUSE_SS_DIS_RD_2) — Offset 1E44h

This register contains fuse and soft strap disable based information - all of which is
used for static power-gating (for example, if a bit is set in this register for a particular
IP, PMC keeps that IP in a power-gated state - except as noted below.

Type Size Offset Default
MMIO 32 bit BAR + 1E44h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh

31 RO Reserved

ISI Fuse or Soft Strap Disable (ISI_FUSE_SS_DIS):
oh RO bit indicating if ISI function is disabled through fuse/soft strap.

30 ROV Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.

TBTLSX Fuse or Soft Strap Disable (TBTLSX_FUSE_SS_DIS):
oh RO bit indicating if TBTLSX function is disabled through fuse/soft strap.

29 ROV Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.

28 Oh WIGIG Fuse or Soft Strap Disable (WIGIG_FUSE_SS_DIS):

RO/V RO bit indicating if WIGIG function is disabled through fuse or soft strap.
Oh

27 RO Reserved

SPD Soft Strap Disable (SPD_SS_DIS):
oh RO bit indicating if SPD function is disabled through soft strap.

26 ROV Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.

SPC Soft Strap Disable (SPC_SS_DIS):
oh RO bit indicating if SPC function is disabled through soft strap.

25 ROV Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.
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Bit Default & . . s
Range Access Field Name (ID): Description
SPB Soft Strap Disable (SPB_SS_DIS):
oh RO bit indicating if SPB function is disabled through fuse/soft strap.

24 RO/V Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.

SPA Soft Strap Disable (SPA_SS_DIS):
oh RO bit indicating if SPA function is disabled through soft strap.

23 RO/V Note: Each port within this function has individual disable fuse - listed in
N_STPG_FUSE_SS_DIS_RD_1 register that does not contribute to static power
gating.

29 Oh PPBR Fuse or Soft Strap Disable (PPBR_SS_DIS):

RO/V RO bit indicating if PPBR function is disabled through soft strap.

51 Oh PSTH Fuse or Soft Strap Disable (PSTH_FUSE_SS_DIS):

RO/V RO bit indicating if PSTH function is disabled through fuse/soft strap.

20 Oh DMI Fuse or Soft Strap Disable (DMI_FUSE_SS_DIS):

RO/V RO bit indicating if DMI function is disabled through fuse/soft strap.

19 Oh XDCI Fuse or Soft Strap Disable (XDCI_FUSE_SS_DIS):

RO/V RO bit indicating if XDCI function is disabled through fuse/soft strap.
XHCI Soft Strap Disable (XHCI_SS_DIS):
RO bit indicating if XHCI function is disabled through soft strap.

oh Note: This is intended for use only as a debug tool (to work around

18 ROV any issues related to XHCI in reset/boot/Sx entry flows), since disabling
XHCI prevents ModPhy power-gating on the lanes driven by the XHCI controller.
The corresponding XHCI disable fuse bit is located in N_STPG_FUSE_SS_DIS_RD_1
register.

17 Oh FIA Fuse or Soft Strap Disable (FIA_FUSE_SS_DIS):

RO/V RO bit indicating if FIA function is disabled through fuse/soft strap.

16 Oh DSP Fuse or Soft Strap Disable (DSP_FUSE_SS_DIS):

RO/V RO bit indicating if DSP function is disabled through fuse/soft strap.

15 Oh SATA Fuse or Soft Strap Disable (SATA_FUSE_SS_DIS):

RO/V RO bit indicating if SATA function is disabled through fuse/soft strap.

14 Oh ICC Fuse or Soft Strap Disable (ICC_FUSE_SS_DIS):

RO/V RO bit indicating if ICC function is disabled through fuse/soft strap.

13 Oh LPC Fuse or Soft Strap Disable (LPC_FUSE_SS_DIS):

RO/V RO bit indicating if LPC function is disabled through fuse/soft strap.

12 Oh RTC Fuse or Soft Strap Disable (RTC_FUSE_SS_DIS):

RO/V RO bit indicating if RTC function is disabled through fuse/soft strap.

11 Oh P2S Fuse or Soft Strap Disable (P2S_FUSE_SS_DIS):

RO/V RO bit indicating if P2S function is disabled through fuse/soft strap.

10 Oh TRSB Fuse or Soft Strap Disable (TRSB_FUSE_SS_DIS):

RO/V RO bit indicating if TRSB function is disabled through fuse/soft strap.

9 Oh SMB Fuse or Soft Strap Disable (SMB_FUSE_SS_DIS):

RO/V RO bit indicating if SMB function is disabled through fuse/soft strap.

8 Oh ITSS Fuse or Soft Strap Disable (ITSS_FUSE_SS_DIS):

RO/V RO bit indicating if ITSS function is disabled through fuse/soft strap.
Oh

7 ROV Reserved

6 Oh LPSS Fuse or Soft Strap Disable (LPSS_FUSE_SS_DIS):

RO/V RO bit indicating if LPSS function is disabled through fuse/soft strap.
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Power Management Controller (PMC)

Bit Default & . . P
Range Access Field Name (ID): Description
5 Oh EMMC Fuse or Soft Strap Disable (EMMC_FUSE_SS_DIS):
RO/V RO bit indicating if EMMC function is disabled through fuse/soft strap.
Oh
4 ROV Reserved
3 Oh P2D Fuse or Soft Strap Disable (P2D_FUSE_SS_DIS):
RO/V RO bit indicating if 2D function is disabled through fuse/soft strap.
2 Oh SD Controller Fuse or Soft Strap Disable (SDX_FUSE_SS_DIS):
RO/V RO bit indicating if SD Controller function is disabled through fuse/soft strap.
1 Oh ISH Fuse or Soft Strap Disable (ISH_FUSE_SS_DIS):
RO/V RO bit indicating if OSE function is disabled through fuse or soft strap.
0 Oh GBE Fuse or Soft Strap Disable (GBE_FUSE_SS_DIS):
RO/V RO bit indicating if GBE function is disabled through fuse or Soft strap.

CPPMVRIC3 CPPM VR Idle Control 3 (CPPMVRIC3) —
Offset 1E4Ch

This register contains misc. configuration related to SLP_S0# control / VR Idle.

Type Size Offset Default
MMIO 32 bit BAR + 1E4Ch 00000001h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
SLPSO_PIN_MODE:
31 Oh This bit determines whether the behavior of the SLP_S0# pin is driven by the
RW CPPMVRIC logic/register bit policies or the LPM logic/register bit policies. 0: SLP_S0#
behavior driven by LPM logic 1: SLP_S0# behavior driven by CPPMVRIC logic
Oh
30:25 RO Reserved
oh IOTG PLL force off enable (IPLLFOEN):
24 RW 0 IOTG PLL force_off signal to ICC is not asserted following graceful park assertion
1 =IOTG PLL force_off signal to ICC is asserted following graceful_park assertion
oh IOTG PLL is off Qualification Disable (IPLLSDQDIS):
23 RW 0 SLP_SO# assertion requires the IOTG PLL to be shut down.
1 =SLP_SO0# assertion does not require the IOTG PLL to be shut down
IOTG PLL Graceful Park Enable (IPLLGPEN):
oh 0 PMC does not assert the graceful_park signal to ICC for the IOTG PLL
22 RW prior to asserting SLP_S0# to 0
1 = PMC asserts the graceful_park signal to ICC for the IOTG PLL prior to asserting
SLP_SO#

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2

171

February 2023
Document Number: 636722



Power Management Controller (PMC)

intel.

Bit Default & . . .
Range Access Field Name (ID): Description
oh AON1 ROSC force off enable (AON1ROSCFOEN):
21 RW 0 Aon1l ROSC force_off signal to ICC is not asserted following graceful park assertion
1 =Aon1 ROSC force_off signal to ICC is asserted following graceful_park assertion
AON1 CLK_ACK Mask (AON1_CLKACK_MASK):
oh 1 PMC does not wait for the aggregated AON1 CLK_ACK to de-assert during
20 RW graceful_park handshake prior to asserting SLP_S0# to 0
0 = PMC waits for the aggregated AON1 CLK_ACK to de-assert during graceful_park
handshake prior to asserting SLP_SO0#
AON2 CLK_ACK Mask (AON2_CLKACK_MASK):
Oh 1 PMC does not wait for the aggregated AON2 CLK_ACK to de-assert during
19 RW graceful_park handshake prior to asserting SLP_S0# to O
0 = PMC waits for the aggregated AON2 CLK_ACK to de-assert during graceful_park
handshake prior to asserting SLP_S0#
AON1 ROSC Graceful Park Enable (AON1ROSCTGPEN):
0 PMC does not assert the graceful_park signal to ICC for the AON1 ROSC trunks
18 Oh (rosc_clk, rosc_med_clk, rosc_s0ix_clk)
RW prior to asserting SLP_S0# to O
1 = PMC asserts the graceful_park signal to ICC for the AON1 ROSC trunks
(rosc_slow_clk, rosc_med_clk, rosc_s0ix_clk) prior to asserting SLP_SO#
Audio PLL Graceful Park Disable (APLLGPEN):
Oh 1 PMC does not assert the graceful_park signal to ICC for the Audio PLL prior to
17 RW asserting SLP_SO0#
0 = PMC asserts the graceful_park signal to ICC for the Audio PLL prior to asserting
SLP_SO#
Dynamic Flex IO Change is not in progress Qualification Disable
6 Oh (DFLEXIOQDIS):
1 RW 0 SLP_SO# assertion requires that a Flex IO change is not in progress
1 =SLP_SO0# assertion does not require that Flex IO change is not in progress
USB SUS Power Gate Qualification Disable (USBSUSPGQDIS):
15 Oh 0 SLP_SO# assertion requires the USB2 PHY sus power gate domain to be gated
RW 1 =SLP_SO0# assertion does not require the USB2 PHY sus power gate domain to be
gated
Oh
14:13 RO Reserved
GPIO S0iX CLOCK Switch Enable (GPIOSOIXCKSEN):
oh 1 PMC switches the GPIO controllers from 24MHz to 3 MHz clock domain prior to
12 RW asserting SLP_SO0#
0 = PMC does not switch the GPIO controllers from 24MHz to 3 MHz clock domain
prior to asserting SLP_SO0#
oh Audio PLL force_off enable (APLLFOEN):
11 RW 0 Audio PLL force_off signal to ICC is not asserted following graceful_park assertion
1 = Audio PLL force_off signal to ICC is asserted following graceful_park assertion
oh ADSPROSC force_off enable (ADSPROSCFOEN):
10 RW 0 ADSPROSC force_off signal to ICC is not asserted following graceful_park assertion
1 = ADSPROSC force_off signal to ICC is asserted following graceful_park assertion
CLKOUT_LPC force_off enable (LPCCLKFOEN):
9 Oh 0 = CLKOUT_LPC force_off signal to ICC is not asserted following graceful_park
RW assertion
1 = CLKOUT_LPC force_off signal to ICC is asserted following graceful_park assertion
ISCLK PLL force_off enable (ICCPLLFOEN):
8 Oh 0 = ISCLK PLL force_off signal to ICC is not asserted following graceful_park
RW assertion
1 = ISCLK PLL force_off signal to ICC is asserted following graceful_park assertion
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Bit Default & . . R
Range Access Field Name (ID): Description
oh AON2 ROSC force_off enable (AON2ROSCFOEN):
7 RW 0 = ROSC force_off signal to ICC is not asserted following graceful_park assertion
1 = ROSC force_off signal to ICC is asserted following graceful_park assertion
oh XTAL force_off enable (XTALFOEN):
6 RW 0 = XTAL force_off signal to ICC is not asserted following graceful_park assertion
1 = XTAL force_off signal to ICC is asserted following graceful_park assertion
oh PMC Clock Switch Disable (PMCCLKDIS):
5 RW 0 = PMC switches to a low speed ROSC during SLP_SO# entry
1 = PMC does not switch to a low speed ROSC during SLP_SO0#
Oh
4 RW Reserved
Oh
3 RW Reserved
SDX (SD3/4/SDIO) Controller in D3 Qualification Disable (SDCD3QDIS)
Oh (SDCD3QDIS):
2 RW 0 = SLP_SO0# assertion requires the SDX controller to be in D3
1 = SLP_SO0# assertion does not require the SDX controller to be in D3
oh eMMC Controller in D3 Qualification Disable (EMMCD3QDIS):
1 RW 0 = SLP_SO0# assertion requires the eMMC controller to be in D3
1 = SLP_SO# assertion does not require the eMMC controller to be in D3
1h SD4 PLL Shutdown Qualification Disable (SD4PLLSDQDIS):
0 RW 0 = SLP_SO# assertion requires the SD4 PLL to be shut down.

1 = SLP_SO# assertion does not require the SD4 PLL to be shut down.
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4.3 PMC ACPI IO Registers Summary
Table 4-3. Summary of PMC ACPI IO Registers
Offset (Bs\;tzees) Register Name (Register Symbol) Default Value
Oh 4 Power Management 1 Enables and Status (PM1_EN_STS) 00000000h
4h 4 Power Management 1 Control (PM1_CNT) 00000000h
8h 4 Power Management 1 Timer (PM1_TMR) 00000000h
20h 4 Therm Timer Delay Register (THERM_TIMER_DELAY) 00000000h
30h 4 SMI Control and Enable (SMI_EN) 00000002h
34h 4 SMI Status Register (SMI_STS) 00000000h
40h 4 General Purpose Event Control (GPE_CTRL) 00000000h
44h 4 Device Trap Status Register (DEVTRAP_STS) 00000000h
50h 4 PM2a Control Block (PM2A_CNT_BLK) 00000000h
54h 4 Over-Clocking WDT Control (OC_WDT_CTL) 00002000h
60h 4 General Purpose Event 0 Status [31:0] (GPEO_STS_31_0) 00000000h
64h 4 General Purpose Event 0 Status [63:32] (GPEO_STS_63_32) 00000000h
68h 4 General Purpose Event 0 Status [95:64] (GPEO_STS_95_64) 00000000h
6Ch 4 General Purpose Event 0 Status [127:96] (GPEO_STS_127_96) 00000000h
70h 4 General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0) 00000000h
74h 4 General Purpose Event 0 Enable [63:32] (GPEO_EN_63_32) 00000000h
78h 4 General Purpose Event 0 Enable [95:64] (GPEO_EN_95_64) 00000000h
7Ch 4 General Purpose Event 0 Enable [127:96] (GPEO_EN_127_96) 00000000h

4.3.1 Power Management 1 Enables and Status (PM1_EN_STS)
— Offset Oh

Power Management 1 Enables and Status

Type Size Offset Default
MMIO 32 bit BAR + Oh 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31 RO Reserved
PCI Express Wake Disable (PCIEXP_WAKE_DIS):
30 Oh This bit disables the inputs to the PCIEXP_WAKE_STS bit in the PM1 Status register
RW from waking the system. Modification of this bit has no impact on the value of the

PCIEXP_WAKE_STS bit.
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Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
29:27 RO Reserved
RTC Alarm Enable (RTC_EN):
This is the RTC alarm enable bit. It works in conjunction with the SCI_EN bit:
RTC_EN SCI_EN Effect when RTC_STS is set 0 x No SMI# or SCI. If system was in
26 Oh S1-S5, no wake even occurs.
RW/V 1 0 SMI#. If system was in S1-S5, then a wake event occurs before the SMI#.
1 1 SCI. If system was in S1-S5, then a wake event occurs before the SCI.
Note: This bit needs to be backedby the RTC well to allow an RTC event to wake after
a power failure.
Oh
25 RO Reserved
Power Button Enable (PWRBTN_EN):
This bit is the power button enable. It works in conjunction with the SCI_EN bit:
oh PWRBTN_EN SCI_EN Effect when PWRBTN_STS is set 0 x No SMI# or SCI.
24 RW/V 1 0 SMI#.
11 SCI.
NOTE: PWRBTN_EN has no effect on the PWRBTN_STS bit being set by the assertion
of the power button. The Power Button is always enabled as a Wake event.
Oh
23:22 RO Reserved
oh Global Enable (GBL_EN):
21 RW The global enable bit. When both the GBL_EN and the GBL_STS are set, PCH
generates an SCI.
Oh
20:17 RO Reserved
Timer Overflow Interrupt Enable (TMROF_EN):
This is the timer overflow interrupt enable bit. It works in conjunction with the
oh SCI_EN
16 bit:
RW TMROF_EN SCI_EN Effect when TMROF_STS is set 0 x No SMI# or SCI.
1 0 SMI#.
11 SCI.
Wake Status (WAK_STS):
This bit is set when the system is in one of the Sleep states (via the SLP_EN bit) and
an enabled Intel PCH Wake event occurs. Upon setting this bit, the Intel PCH will
transition the system to the ON state. This bit can only be set by hardware and can
15 Oh only be cleared by writing a one to this bit position. This bit is not affected by hard
RW/1C/V resets caused by a CF9 write, but is reset by RSMRST#.

If a power failure occurs (such as removed batteries) without the SLP_EN bit set, the
WAK_STS bit will not be set when the power returns if the AFTER_G3 bit is 0. If the
AFTER_G3 bit is 1, then the WAK_STS bit will be set after waking from a power
failure. If necessary, the BIOS can clear the WAK_STS bit in this case.
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Bit
Range

Default &
Access

Field Name (ID): Description

14

Oh
RW/1C/V

PCI Express Wake Status (PCIEXP_WAKE_STS):

This bit is set by hardware to indicate that the system woke due to a PCI

Express wakeup event. This event can be caused by the PCI Express WAKE# pin
being active, or one or more of the PCI Express ports being in beacon state, or
receipt of a PCI Express PME message at root port. This bit should only be set when
one of these events causes the system to transition from a non-S0 system power
state to the SO system power state. This bit is set independent of the
PCIEXP_WAKE_DIS bit.

Software writes a 1 to clear this bit. If WAKE# pin is still active during the write or
one or more PCI Express ports is in the beacon state or PME message received
indication is not cleared in the root port, then the bit will remain active (i.e. all inputs
to this bit are level sensitive)

Note: This bit does not itself cause a wake event or prevent entry to a sleeping state.
Thus if the bit is 1 and the system is put into a sleeping state, the system will not
automatically wake.

13:12

Oh
RO

Reserved

11

Oh
RW/1C/V

Power Button Override (PWRBTNOR_STS):

This bit is set any time a Power Button Override Event occurs (i.e. the power button is
pressed for at least 4 consecutive seconds), the corresponding bit is received in the
SMBus slave message, the ME-Initiated Power Button Override bit is set, the ME-
Initiated Host Reset with Power Down is set, or due to an internal thermal sensor
catastrophic condition. These events cause an unconditional transition to the S5
state. The BIOS or SCI handler clears this bit by writing a 1 to it. This bit is not
affected by hard resets via CF9h writes, and is not reset by pri_pwrgood_rst_b. Thus,
this bit is preserved through power failures. Note that this bit is still asserted when
the global SCI_EN is set to '1' then an SCI will be generated.

10

Oh
RW/1C/V

RTC Status (RTC_STS):

This bit is set when the RTC generates an alarm (assertion of the IRQ8# signal), and
is not affected by any other enable bit. See RTC_EN for the effect when RTC_STS
goes active.

This bit is only set by hardware and can only be reset by writing a one to this bit
position. This bit is not affected by hard resets caused by a CF9 write, but is reset by
dsw_pwrgood_rst_b.

Oh
RO

Reserved

Oh
RW/1C/V

Power Button Status (PWRBTN_STS):

This bit is set when the PWRBTN# signal is asserted (low), independent of any
other enable bit. See PWRBTN_EN for the effect when PWRBTN_STS goes active.
PWRBTN_STS is always a wake event. This bit is only set by hardware and can be
cleared by software writing a one to this bit position. This bit is not affected by hard
resets caused by a CF9 write, but is reset by dsw_pwrgood_rst_b.

If the PWRBTN# signal is held low for more than 4 seconds, the Intel PCH clears the
PWRBTN_STS bit, sets the PWRBTNOR_STS bit, the system transitions to the S5
state, and only PWRBTN# is enabled as a wake event.

If PWRBTN_STS bit is cleared by software while the PWRBTN# pin is still held low,
this will not cause the PWRBTN_STS bit to be set. The PWRBTN# signal must go
inactive and active again to set the PWRBTN_STS bit.

Note that the SMBus Unconditional Powerdown message, the CPU Thermal Trip and
the Internal Thermal Sensors' Catastrophic Condition result in behavior matching the
Powerbutton Override, which includes clearing this bit.

7:6

Oh
RO

Reserved

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

February 2023
Document Number: 636722

Datasheet, Volume 2
176



intel.

Power Management Controller (PMC)

Bit Default & . ) P
Range Access Field Name (ID): Description
GBL Status (GBL_STS):
This bit is set when an SCI is generated due to the BIOS wanting the attention of the
oh SCI handler. BIOS has a corresponding bit, BIOS_RLS, which will cause an SCI and
5 set this bit. The SCI handler should then clear this bit by writing a 1 to it. This bit will
RW/1C/V not cause wake events or SMI#. This bit is not effected by SCI_EN. Note: GBL_STS
being set will cause an SCI, even if the SCI_EN bit is not set. Software must take
great care not to set the BIOS_RLS bit (which causes GBL_STS to be set) if the SCI
handler is not in place.
Bus Master Status (BM_STS):
This bit is set to 1 by the Intel PCH when a PCH-visible bus master requests access to
memory or the BM_BUSY# signal is active. This bit is cleared by the CPU writing a 1
to this bit position. This bit will not cause a wake event, SCI, or SMI.
Implementation Details
There are several conditions that can result in this bit being set based on various
qualifications:
4 Oh o Qualified by BM_STS_ZERO_EN = 0
RW/1C/V | - any live snoopable backbone request
- any pegged activeevent (see EN_PA_* registers)
>> includes the BM_BUSY# pin
o Qualified by PHOLD_BM_STS_BLOCK = 0
- PHOLD (LPC DMA or LPC bus master activity)
o Qualified by individual BM_BREAK_EN bits being set to '1'
- See BM_BREAK_EN register for list of devices
Oh
3:1 RO Reserved
Timer Overflow Status (TMROF_STS):
Oh This is the timer overflow status bit. This bit gets set anytime bit 22 of the 24 bit
0 RW/1C/V timer goes low (bits are counted from 0 to 23). This will occur every 2.3435 seconds.
See TMROF_EN for the effect when TMROF_STS goes active. Software clears this bit
by writing a 1 to it.

4.3.2 Power Management 1 Control (PM1_CNT) — Offset 4h

Lockable: No Usage: ACPI or Legacy Power Well: Bits 0-9, 13-31: Primary, Bits 10-12:
RTC Available: Desktop, Mobile

Type Size Offset Default
MMIO 32 bit BAR + 4h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
31:14 RO Reserved
oh Sleep Enable (SLP_EN):
13 WO This is a write-only bit and reads to it always return a zero. Setting this bit causes the

system to sequence into the Sleep state defined by the SLP_TYP field.
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RaBr::;e Dzzilélsts& Field Name (ID): Description
Sleep Type (SLP_TYP):
This 3-bit field defines the type of Sleep the system should enter when the SLP_EN
bit is set to 1. These bits are reset by rtc_pwrgood_rst_b only.
Bits Mode Typical Mapping
000 ON SO
Oh 001 Puts CPU in S1 state. S1
12:10 RW 010 Reserved
011 Reserved
100 Reserved
101 Suspend-To-RAM S3
110 Suspend-To-Disk S4
111 Soft Off S5
9:3 gg Reserved
GBL_RLS:
2 Oh This bit is used by the ACPI software to raise an event to the BIOS software. BIOS
wo software has a corresponding enable and status bits to control its ability to receive
ACPI events. This bit always reads as 0.
1 oh BM_RLD:
RW This bit is treated as a scratchpad bit.
SCI Enable (SCI_EN):
0 Oh Selects the SCI interrupt or the SMI# for various events. When this bit is 1, then the
RW events will generate an SCI interrupt. When this bit is 0, these events will generate
an SMI#.

4.3.3 Power Management 1 Timer (PM1_TMR) — Offset 8h

Lockable: No Usage: ACPI Power Well: Primary Available: Desktop, Mobile

Type Size Offset Default

MMIO 32 bit BAR + 8h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) L
Range Access Field Name (ID): Description
h
31:24 go Reserved

Timer Value (TMR_VAL):
This read-only field returns the running count of the PM timer. This counter runs off
a 3.579545 MHz clock (derived from 14.31818 MHz divided by 4). It is reset (to 0)
000000h during a PCI reset, and then continues counting as long as the system is in the SO
23:0 state. After an S1 state, the counter will not be reset (it will continue counting from

RO/V ;

the last value in SO state).

Anytime bit 22 of the timer goes HIGH to LOW (bits referenced from 0 to 23), the
TMROF_STS bit is set. The High-to-Low transition will occur every 2.3435 seconds.
Writes to this register have no effect.
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4.3.4

4.3.5

Power Management Controller (PMC)

Therm Timer Delay Register (THERM_TIMER_DELAY) —

Offset 20h

Thermal timer delay register

Type Size Offset Default
MMIO 32 bit BAR + 20h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:10 RO Reserved
9:0 000h Thermal Timer Delay (THERM_TIMER_DELAY_VALUE):
' RW Thermal Timer Delay
SMI Control and Enable (SMI_EN) — Offset 30h
I/0O Address: PMBASE + 30h Attribute: Read/Write
Default Value: 00000000h Size: 32-bit
Lockable: No Usage: ACPI or Legacy
Power Well: Primary Available: Desktop, Mobile
Note: This register is symmetrical to the SMI Status Register.
Type Size Offset Default
MMIO 32 bit BAR + 30h 00000002h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . .
Range Access Field Name (ID): Description
31 Oh XHCI SMI Enable (XHCI_SMI_EN):
RW Software sets this bit to enable XHCI SMI events.
30 Oh ME SMI Enable (ME_SMI_EN):
RW Software sets this bit to enable ME SMI# events.
29 Oh LPSS SMI Enable (LPSS_SMI_EN):
RW Software sets this bit to enable LPSS SMII events
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Bit Default & . . C
Range Access Field Name (ID): Description
eSPI SMI Enable (ESPI_SMI_EN):
28 Oh Software sets this bit to enable eSPI SMI events.
RW/L NOTE: When the ESPI_SMI_LOCK bit is set, this bit cannot be changed.
Locked by: PCI_MMR.GEN_PMCON_A.ESPI_SMI_LOCK
GPIO Unlock SMI Enable (GPIO_UNLOCK_SMI_EN):
27 Oh Setting this bit will cause the Intel PCH to generate an SMI# when the
RW/1S GPIO_UNLOCK_SMI_STS bit is set in the SMI_STS register.
Once written to '1', this bit can only be cleared by host_prim_rst_b.
Oh
26 RO Reserved
25 Oh SDX SMI Enable (SDX_SMI_EN):
RW Software sets this bit to enable SCC SMI events
Oh
24:19 RO Reserved
18 Oh THERM SMI Enable (THERM_SMI_EN):
RW Software sets this bit to enable Thermal SMI# events.
17 Oh Legacy USB 2 Enable (LEGACY_USB2_EN):
RW Enables legacy USB2 logic to cause SMI#.
Oh
16:15 RO Reserved
oh Periodic Enable (PERIODIC_EN):
14 RW Setting this bit will cause the Intel PCH to generate an SMI# when the
PERIODIC_STS bit is set in the SMI_STS register..
TCO Enable (TCO_EN):
1 = Enables the TCO logic to generate SMI#. 0 = Disables TCO logic generating an
SMI#.
If the NMI2SMI_EN bit is set, then SMI's that are caused by NMI's (i.e. rerouted) will
Oh not be gated by the TCO_EN bit. Even if the TCO_EN bit is 0, the NMI's will still be
13 RW/L routed to cause the SMI#.
NOTE: This bit can not be written once the TCO_LOCK bit (at offset 08h of TCO I/O
Space) is set. This prevents unauthorized software from disabling the generation of
TCO-based SMI's
Locked by:
"PMCIUNIT_WRAPPER.I_PMCIACPI.I_PMCIACPIR.MSUS_PMCI_TCO_LOCK_SYNCPMC
Oh
12 RO Reserved
MCSMI Enable (MCSMI_EN):
11 Oh Software sets this bit to 1 to enables Intel PCH to trap access to the microcontroller
RW range (62h or 66h). A 'trapped' cycles will be claimed by Intel PCH, but not forwarded
to LPC. An SMI# will also be generated.
Oh
10:8 RO Reserved
BIOS_RLS:
Enables the generation of an SCI interrupt for ACPI software when a one is written to
7 Oh this bit position by BIOS software. This bit always reads a zero.
WO NOTE: GBL_STS being set will cause an SCI, even if the SCI_EN bit is not set.
Software must take great care not to set the BIOS_RLS bit (which causes GBL_STS
to be set) if the SCI handler is not in place.
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Bit Default & . ) P
Range Access Field Name (ID): Description
Software SMI Timer Enable (SWSMI_TMR_EN):
Software sets this bit to a 1 to start the Software SMI# Timer. When the timer
6 Oh expires (depending on the SWSMI_RATE_SEL bits), it will generate an SMI# and set
RW the SWSMI_TMR_STS bit. The SWSMI_TMR_EN bit will remain at 1 until software
sets it back to 0. Clearing the SWSMI_TMR_EN bit before the timer expires will reset
the timer and the SMI# will not be generated. The default for this bit is 0.
5 Oh APMC Enable (APMC_EN):
RW If set, this enables writes to the APM_CNT register to cause an SMI#
SMI On Sleep Enable (SMI_ON_SLP_EN):
If this bit is set, the Intel PCH will generate an SMI# when a write access attempts to
4 Oh set the SLP_EN bit (in the PM1_CNT register). Furthermore, the Intel PCH will not put
RW the system to a sleep state. This allows the SMI# handler work around chip-level
bugs. It is expected that the SMI# handler will turn off the SMI_ON_SLP_EN bit
before actually setting the SLP_EN bit.
3 Oh Legacy USB Enable (LEGACY_USB_EN):
RW Enables legacy USB circuit to cause SMI#.
BIOS Enable (BIOS_EN):
oh Enables the generation of SMI# when ACPI software writes a 1 to the GBL_RLS bit.
2 RW Note that if the BIOS_STS bit, which gets set when software writes a 1 to GBL_RLS
bit, is already a 1 at the time that BIOS_EN becomes 1, an SMI# will be generated
when BIOS_EN gets set.
End of SMI (EOS):
This bit controls the arbitration of the SMI signal to the processor. This bit must be
set in order for Intel PCH to assert SMI# low to the processor after SMI# has been
1 1h asserted previously. Once Intel ICH asserts SMI# low, the EOS bit is automatically
RW/1S/V cleared. In the SMI handler, the CPU should clear all pending SMIs (by servicing them
and then clearing their respective status bits), set the EOS bit, and exit SMM. This
will allow the SMI arbiter to reassert SMI upon detection of an SMI event and the
setting of a SMI status bit. The SMI# signal will go inactive for 4 PCI clocks.
Global SMI Enable (GBL_SMI_EN):
When set, this bit enables the generation of SMIs in the system upon any enabled
Oh SMI event. This bit is reset by a PCI reset event. If this bit is not set, no SMI# will be
0 RW/L generated.

NOTE: When the SMI_LOCK bit is set, this bit cannot be changed.
Locked by: PCI_MMR.GEN_PMCON_B.SMI_LOCK

SMI Status Register (SMI_STS) — Offset 34h

Lockable: No Usage: ACPI or Legacy Power Well: Primary Available: Desktop, Mobile

Note: If the corresponding _EN bit is set when the _STS bit is set, the Intel PCH will
cause an SMI# (except bits 8-10, which don't cause SMI#)
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Type Size Offset Default
MMIO 32 bit BAR + 34h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
31 Oh XHCI SMI Status (XHCI_SMI_STS):
RO/V This bit will be set when any USB3 (XHCI) Host Controller is requesting an SMI.
30 oh ME SMI Status (ME_SMI_STS):
RO/V This bit will be set when ME is requesting an SMI#.
oh LPSS SMI Status (LPSS_SMI_STS):
29 RW/1C/V This bit gets set when LPSS agent is requesting SMI #. This bit is set by hardware
and cleared by software writing a 1 to this bit position
oh eSPI SMI Status (ESPI_SMI_STS):
28 ROV This bit is set if an eSPI agent is requesting an SMI#. This bit is set by hardware and
cleared by software writing a 1 to its bit position.
oh GPIO Unlock SMI Status (GPIO_UNLOCK_SMI_STS):
27 RW/1C/V This bit will be set of the GPIO registers lockdown logic is requesting an SMI#.
Writing a '1' to this bit position clears this bit to '0".
SPI_SMI Status (SPI_SMI_STS):
26 Oh This bit will be set when the SPI logic is requesting an SMI#. This bit is read only
RO/V because the sticky status and enable bits associated with this function are located in
the SPI registers.
oh SCC SMI Status (SDX_SMI_STS):
25 RW/1C/V This bit gets set when SCC agent is requesting SMI#.This bit is set by hardware and
cleared by software writing a 1 to this bit position
Oh
24 ROV Reserved
Oh
23 RO Reserved
INTERNAL_TT Status (INTERNAL_TT_STS):
22 Oh This bit will be set if the internal thermal throttle mechanism has changed state. This
RO/V bit is read only because the sticky status and enable bit associated with this function
is in the other unit.
oh Monitor Status (MONITOR_STS):
21 RO/V This bit will be set if the Trap/SMI logic has caused the SMI. This will occur when the
CPU or a bus master accesses an assigned register (or a sequence of accesses).
oh PCI_EXP_SMI Status (PCI_EXP_SMI_STS):
20 1- PCI Express SMI event occurred. This could be due to a PCI Express PME event or
RO/V
Hot Plug Event.
RTC Update-In-Progress SMI Status (RTC_UIP_SMI_STS):
This bit will be set when the RTC Update-In-Progress signal transitions either from
19 Oh low-to-high or high-to-low, depending on the enables in the I/O Trap register space.
RO/V This bit is Read Only. The sticky Read/Write Clear status bits are implemented in the
I/O Trap register space. There is no need for a corresponding enable because
individual enables are provided in the the I/O Trap register space.
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Bit Default & . ) P
Range Access Field Name (ID): Description
oh Thermal SMI Status (THERM_SMI_STS):
18 RW/1C/V This bit will be set when the FW sets DRV_THERM_SMI_SCI_STS.DRV_SMI_STS bit.
It is cleared by the Host Software
Legacy USB 2 Status (LEGACY_USB2_STS):
Oh This non-sticky read-only bit is a logical OR of each of the SMI status bits in the USB2
17 RO/V Legacy Support Register ANDed with the corresponding enable bits. This bit will not
be active if the enable bits are not set. Writes to this bit will have no effect. All
integrated USB2 Host Controllers are represented with this bit.
SMBUS_SMI Status (SMBUS_SMI_STS):
Intel PCH sets this bit to 1 to indicate that the SMI# was caused by:
1. The SMBus Slave receiving a message that an SMI# should be caused, or
2. The SMBALERT# signal goes active and the SMB_SMI_EN bit is set and
oh the SMBALERT_DIS bit is cleared.
16 RW/1C/V 3. The SMBus Slave receiving a HOST_NOTIFY message and the
HOST_NOTIFY_INTREN and the SMB_SMI_EN bits are set.
4. The SMBus Slave receiving a SMI in SOmessage.
This bit is sticky. It is cleared by writing a 1 to this bit position. Note that this bit is set
from the 64 KHz clock domain used by the SMBus. Software must wait at least 15.63
microseconds
oh SERIRQ_SMI Status (SERIRQ_SMI_STS):
15 ROJV 1 = Indicates the SMI# was caused by the SERIRQ decoder. 0 = SMI# not caused by
SERIRQ decoder. Note, this bit is not sticky. Writes to this bit will have no effect.
Periodic Status (PERIODIC_STS):
14 Oh This bit will be set at the rate determined by the PER_SMI_SEL bits. If the
RW/1C/V PERIODIC_EN bit is also set, the Intel PCH will generate an SMI#. This bit is cleared
by writing a 1 to this bit position.
oh TCO Status (TCO_STS):
13 RW/1C/V 1 = Indicates SMI was caused by the TCO logic. 0 = SMI not caused by TCO logic.
NOTE: Will not cause wake event. This bit is cleared by writing a 1 to this bit position.
oh DEVMON Status (DEVMON_STS):
12 RO/V This read-only bit is set when bit 0 in the DEVTRAP_STS register is set. It is not
sticky, so writes to this bit will have no effect.
MCSMI Status (MCSMI_STS):
Oh This bit is set if there is an access to the power management microcontroller range
11 RW/1C/V (62h or 66h). If this bit is set, and the MCSMI_EN bit is also set, the Intel PCH will
generate an SMI#. This bit is set by hardware and cleared by software writing a 1 to
its bit position.
GPIO SMI Status (GPIO_SMI_STS):
10 Oh This bit will be a 1 if any GPIO that is enabled to trigger SMI is asserted. GPIOs that
RO/V are not routed to cause an SMI will have no effect on this bit. This bit is NOT sticky.
Writes to this bit will have no effect.
GPEO Status (GPEO_STS):
There are several status/enable bit pairs in GPEO_STS/EN_127_96 that are capable
of triggering SMIs. This bit is a logical OR of all of those pairs (i.e. this bit is asserted
Oh whenever at least one of those pairs has both the status and enable bit asserted).
9 RO/V This bit is NOT sticky. Writes to this bit will have no effect. Note: The setting of this
bit does not cause the SMI#.
The following bit pairs are included in this logical OR:
- GPEO_STS/EN_127_96 [18, 17, 16, 13, 11, 10, 8, 2]
PM1 Status Register (PM1_STS_REG):
8 Oh This is an OR of the bits (except for bits 5 and 4) in the ACPI PM1 Status Reg. (offset
RO/V PMBASE+00h). Not sticky. Writes to this bit have no effect. Note: The setting of this
bit does not cause the SMI#.
Oh
7 RO Reserved
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Bit Default & . ) s
Range Access Field Name (ID): Description
oh Software SMI Timer Status (SWSMI_TMR_STS):
6 RW/1C/V This bit will be set to 1 by the hardware when the Software SMI# Timer expires. This
bit will remain 1 until the software writes a 1 to this bit.
oh APM Status (APM_STS):
5 RW/1C/V SMI# was generated by a write access to the APM control register and if the
APMC_EN bit is set. This bit is cleared by writing a one to its bit position.
oh SMI_ON_SLP_EN Status (SMI_ON_SLP_EN_STS):
4 RW/1C/V This bit will be set by the Intel PCH when a write access attempts to set the SLP_EN
bit. This bit is cleared by writing a 1 to this bit position
Legacy USB Status (LEGACY_USB_STS):
3 Oh This non-sticky read-only bit is a logical OR of each of the SMI status bits in the USB
RO/V Legacy Keybd Register ANDed with the corresponding enable bits. This bit will not be
active if the enable bits are not set. Writes to this bit will have no effect.
BIOS Status (BIOS_STS):
2 Oh This bit gets set by hardware when a 1 is written by software to the GBL_RLS bit.
RW/1C/V When both BIOS_EN and the BIOS_STS bit are set, an SMI# will be generated. The
BIOS_STS bit is cleared when software writes a 1 to this bit position.
Oh
1:0 RO Reserved

4.3.7 General Purpose Event Control (GPE_CTRL) — Offset 40h

Lockable: No Usage: ACPI or Legacy Power Well: Primary Available: Desktop, Mobile

Type Size Offset Default
MMIO 32 bit BAR + 40h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) s
Range Access Field Name (ID): Description
Oh
31:18 RO Reserved
Software GPE Control (SWGPE_CTRL):
This bit allows software to control the assertion of SWGPE_STS bit. This bit is used by
oh hardware as the level input signal for the SWGPE_STS bit in the GPEO_STS register.
17 RW/V When SWGPE_CTRL is 1, SWGPE_STS will be set to 1, and writes to SWGPE_STS with
a value of 1 to clear SWGPE_STS will result in SWGPE_STS being set back to 1 by
hardware. When SWGPE_CTRL is 0, writes to SWGPE_STS with a value of 1 will clear
SWGPE_STS to 0.
Oh
16:0 RO Reserved

4.3.8 Device Trap Status Register (DEVTRAP_STS) — Offset 44h
Lockable: No Usage: Legacy Only Power Well: Primary Available: Desktop, Mobile
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Each bit indicates if an access has occurred to the corresponding device's trap range, or
for bits 6:9 if the corresponding PCI interrupt is active. Write 1 to the same bit position
to clear it. This register is used by APM power management software to see if there has
been system activity. The periodic SMI# timer indicates if it is the right time to read the
DEVTRAP_STS register.

Type Size Offset Default
MMIO 32 bit BAR + 44h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
31:13 RO Reserved
12 Oh D12 Trap Status (D12_TRP_STS):
RW/1C/V KBC (60/64h)
Oh
11:10 RO Reserved
9 Oh D9 Trap Status (D9_TRP_STS):
RW/1C/V PIRQ[D or H]
s Oh D8 Trap Status (D8_TRP_STS):
RW/1C/V PIRQI[C or G]
; Oh D7 Trap Status (D7_TRP_STS):
RW/1C/V PIRQ
oh D6 Trap Status (D6_TRP_STS):
6 RW/1C/V PIRQ[A or E] This bit will be set if PCI IRQ A or PCI IRQ E goes active (by the pin or
internal signal).
oh D5 Trap Status (D5_TRP_STS):
5 RW/1C/V This will be set if any of the following are accessed (as determined by the I/O ranges
in the LPC decoder (even if the LPC forwarding is not enabled): SP1, SP2, PP, FDC.
Oh
4:1 RO Reserved
oh DO Trap Status (DO_TRP_STS):
0 RW/1C/V The access/SMI was due to the SATA logic. There is no corresponding bit in the
DEVTRAP_EN register because the enables are in the new SATA registers.

PM2a Control Block (PM2A_CNT_BLK) — Offset 50h

Lockable: No Usage: ACPI or Legacy Power Well: Primary Available: Desktop, Mobile

Note: BIOS must describe this register as 1 byte wide to the 0S
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Type Size Offset Default
MMIO 32 bit BAR + 50h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . ) .
Range Access Field Name (ID): Description
Oh
31:1 RO Reserved
0 oh ARB_DIS:
RW This bit is essentially just a scratchpad bit for legacy software compatibility.

4.3.10 Over-Clocking WDT Control (OC_WDT_CTL) — Offset 54h

This register controls the operation of the PCHs Over-Clocking Watchdog Timer.

Type Size Offset Default
MMIO 32 bit BAR + 54h 00002000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . L
Range Access Field Name (ID): Description
Over-Clocking WDT Reload (OC_WDT_RLD):
Software can write a '1' to this bit to reload (ping) the PCH over-clocking watchdog
timer while it is running. A write of '0' to this bit has no effect.
31 Oh A write of '1' to this bit while OC_WDT_EN=0, or with the clearing of OC_WDT_EN,
wo does not start or reload the WDT (i.e. OC_WDT_EN takes precedence).
The value in OC_WDT_TOV may be changed by software along with its setting of this
bit. On a WDT reload, the current (potentially new) value in OC_WDT_TOV is loaded
into the WDT as the new timeout value.
Oh
30:26 RO Reserved
Over-Clocking WDT ICC Survivability Mode Timeout Status
(OC_WDT_ICCSURV_STS):
25 Oh This bit is set to '1' if the over-clocking WDT has timed out and triggered a global
RW/1C/V reset while running in a mode that has ICC survivability impact
(OC_WDT_ICCSURV=1). It is cleared by a software write of '1' or by the RSMRST#
pin.
Over-Clocking WDT Non-ICC Survivability Mode Timeout Status
(OC_WDT_NO_ICCSURV_STS):
24 Oh This bit is set to '1' if the over-clocking WDT has timed out and triggered a global
RW/1C/V reset while running in a mode that does not have ICC survivability impact
(OC_WDT_ICCSURV=0). It is cleared by a software write of '1' or by the RSMRST#
pin.
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Bit Default & . ) P
Range Access Field Name (ID): Description
00h Over-Clocking WDT Scratchpad (OC_WDT_SCRATCH):
23:16 RW This field is available as scratchpad space for software and has no effect on PCH HW
operation.
Over-Clocking WDT Force All (OC_WDT_FORCE_ALL):
oh GATE_BIT:0OC_WDT_CTL.OC_WDT_CTL_LCK.HIGH
15 RW/L When this bit is set to 1 and the OC_WDT is running, any included global reset source
will behave as though the OC_WDT expired.
Locked by: OC_WDT_CTL.OC_WDT_CTL_LCK
Over-Clocking WDT Enable (OC_WDT_EN):
Software sets this bit to '1' to enable the PCH over-clocking watchdog timer. While
the counter is running, if it expires before being reloaded by software via the
oh OC_WDT_RLD bit or halted by software clearing this bit, then one of the status bits
14 will be set (which one depends on the WDT operating mode at the time - see the
RW/V/L OC_WDT_ICCSURYV bit description), and a global reset will be triggered.
This bit is also set by the hardware when conditions allow the OC_WDT to self-start at
power cycle reboot (effectively changes the default of this bit as seen by software).
Locked by: OC_WDT_CTL.OC_WDT_CTL_LCK
Over-Clocking WDT ICC Survivability Impact (OC_WDT_ICCSURV):
This bit determines whether OC_WDT expiration will have an impact on ICC
(Integrated Clock Controller) bootstrap survivability.
OC_WDT_ICCSURV=1 (default)
An OC_WDT timeout while operating in this mode causes certain ICC hardware auto-
13 1h recovery actions to take place. A timeout in this mode will set
RW/L OC_WDT_ICCSURV_STS.
OC_WDT_ICCSURV=0
Software should configure the OC_WDT to this mode if no ICC hardware auto-
recovery actions are desired in the event of a timeout. A timeout in this mode will set
OC_WDT_NO_ICCSURV_STS.
Locked by: OC_WDT_CTL.OC_WDT_CTL_LCK
OC_WDT_CTL Register Lock (OC_WDT_CTL_LCK):
This bit controls write-ability to this register.
Encodings:
0: All fields of register OC_WDT_CTL operate as normal and can be updated by
12 Oh software. Reads to the register operate as normal.
RW/L 1: All RW/L fields of register OC_WDT_CTL, including this lock control bit, are locked.
Writes to these register fields have no effect and the register fields retain their
current states. Reads to the register operate as normal.
Once this bit is set, it can only be cleared by CORE well power loss.
Locked by: OC_WDT_CTL.OC_WDT_CTL_LCK
Oh
11:10 RO Reserved
Over-Clocking WDT Timeout Value (OC_WDT_TOV):
Software programs the desired over-clocking WDT timeout value into this register.
This timer is zero-based and has a granularity of 1 second. Example timeout values:
000h: 1 second
001h: 2 seconds
9:0 000h 3FFh: ~17 minutes (1024 seconds)
RW/V/L The value of OC_WDT_TOV may be changed by software along with its setting of the
OC_WDT_RLD bit. On a WDT reload, the current (potentially new) value in
OC_WDT_TOV is loaded into the WDT as the new timeout value.
This field is also updated by the hardware when conditions allow the OC_WDT to self-
start at power cycle reboot (effectively changes the default of this field as seen by
software).
Locked by: OC_WDT_CTL.OC_WDT_CTL_LCK
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4.3.11 General Purpose Event O Status [31:0] (GPEO_STS_31_0)
— Offset 60h

GPEO_STS bits 31:0 are claimed by the PMC on IOSF primary and forwarded to the
GPIO unit via IOSF sideband.

Type Size Offset Default
MMIO 32 bit BAR + 60h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . L
Range Access Field Name (ID): Description
00000000
31:0 h General Purpose Event O Status [31:0] (GPEO_STS_31_0)
RW/1C/V

4.3.12 General Purpose Event 0 Status [63:32]
(GPEO_STS_63_32) — Offset 64h

GPEO_STS bits 63:32 are claimed by the PMC on IOSF primary and forwarded to the
GPIO unit via IOSF sideband.

Type Size Offset Default
MMIO 32 bit BAR + 64h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . A
Range Access Field Name (ID): Description
00000000
31:0 h General Purpose Event 0 Status [63:32] (GPEO_STS_63_32)
RW/1C/V

4.3.13 General Purpose Event 0 Status [95:64]
(GPEO_STS_95_64) — Offset 68h

GPEO_STS bits 95:64 are claimed by the PMC on IOSF primary and forwarded to the
GPIO unit via IOSF sideband.
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Type Size Offset Default

MMIO 32 bit BAR + 68h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . . R
Range Access Field Name (ID): Description
00000000
31:0 h General Purpose Event 0 Status [95:64] (GPEO_STS_95_64)
RW/1C/V

4.3.14 General Purpose Event 0 Status [127:96]
(GPEO_STS_127_96) — Offset 6Ch

Note: This register is symmetrical to the General Purpose Event 0 Enable [127:96]
Register. Unless indicated otherwise below, if the corresponding _EN bit is set, then
when the STS bit get set, the Intel PCH will generate a Wake Event. Once back in an SO
state (or if already in an SO state when the event occurs), the Intel PCH will also
generate an SCI if the SCIEN bit is set, or an SMI# if the SCIEN bit is not set and
GBL_SMI_EN is set.

Note that GPEO_STS bits 95:0 are claimed by the GPIO register block.

Type Size Offset Default

MMIO 32 bit BAR + 6Ch 00000000h

Register Level Access:

BIOS Access SMM Access OS Access

RW RW RW

Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:20 RO Reserved
Oh
19 RO Reserved
oh Wake Alarm Device Timer Status (WADT_STS):
18 This bit is set whenever the any of the wake alarm device timers signal a timer
RW/1C/V o
expiration.
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Bit Default & . ) s
Range Access Field Name (ID): Description
USB Connection in/after DeepSx Status (USB_CON_DSX_STS):
This bit is set when a connection event occurs on any unmasked USB port while in
DeepSx or while in Sx immediately after DeepSx.
Oh Note: This bit will be set regardless of the value of the
17 RW/1C/V DSX_CFG.USB_CON_DSX_MODE bit.
Note: Because this status bit is only set during DeepSx exit or while in Sx after
DeepSx, SMI/SCI generation will only occur immediately as the platform enters SO.
The event cannot occur and the bit cannot be set after the platform reaches SO.
Hence, the event cannot generate an SMI/SCI after the platform reach SO.
GPIO[27] Status (LANWAKE_STS):
16 Oh This bit is set whenever GPIO[27] is seen asserted low. Note that unlike the
RW/1C/V GPI[n]_STS bits, GPIO[27] is always monitored as an input for the purpose of setting
this bit, regardless of the actual GPIO configuration.
oh GPIO Tier2 SCI Status (GPIO_TIER2_SCI_STS):
15 This bit is a logical OR of sci_wake from tier 2 GPIO's.
RW/1C/V
reset_type=host_deep_rst_b
oh eSPI SCI Status (ESPI_SCI_STS):
14 This bit will be set when an agent attached to eSPI is requesting an SCI.
RW/1C/V . .
Note: This source is not able to cause a wake event.
Power Management Event Bus 0 Status (PME_BO_STS):
This bit will be set to 1 by the Intel PCH when any internal device with PCI Power
Management capabilities on bus 0 asserts the equivalent of the PME# signal.
Additionally, if the PME_BO_EN and SCI_EN bits are set, and the system is in an SO
state, then the setting of the PME_BO_STS bit will generate an SCI (or SMI# if
SCI_EN is not set). If the PME_BO_EN bit is set, and the system is in an S1-S4 state
(or S5 state due to SLP_TYP and SLP_EN), then the setting of the PME_BO_STS bit
will generate a wake event. If the system is in an S5 state due to power button
Oh override, then the PME_BO_STS bit will not cause a wake event or SCI. This bit is
13 RW/1C/V cleared by a software write of '1'.
Internal devices which can set this bit:
- Integrated LAN
- HD Audio/Audio DSP
- SATA
- EHCI ('UsB2'")
- XHCI ('USB3'")
- ME Maskable Host Wake
ME SCI Status (ME_SCI_STS):
12 Oh This bit will be set when ME is requesting an SCI. Software must clear the ME source
RW/1C/V of the SCI before clearing this bit.
Note: This source is not able to cause a wake event.
Power Management Event Status (PME_STS):
This bit will be set to 1 by hardware when the PME# signal goes active. Additionally,
if the PME_EN and SCI_EN bits are set, and system is in an SO state, then the setting
11 Oh of the PME_STS bit will generate an SCI (or SMI# if SCI_EN is not set). If the
RW/1C/V PME_EN bit is set, and the system is in an S1-S4 state (or S5 state due to SLP_TYP
and SLP_EN), then the setting of the PME_STS bit will generate a wake event. If the
system is in an S5 state due to power button override, then PME_STS will not cause a
wake event or SCI. This bit is cleared by writing a 1 to this bit position.
Battery Low Status (BATLOW_STS):
10 Oh In Mobile Mode this bit will be set to 1 by hardware when the BATLOW # signal goes
RW/1C/V low. Software clears the bit by writing a 1 to the bit position. In Desktop Mode, this
bit will be treated as Reserved.
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Bit
Range

Default &
Access

Field Name (ID): Description

Oh
RW/1C/V

PCI Express Status (PCI_EXP_STS):

This bit will be set to 1 by hardware to indicate that:

The PME event message was received on one or more of the PCI-Express Ports

An Assert PMEGPE message received from the MCH via DMI

Note: The PCI WAKE# pin and the PCI-Express Beacons have no impact on this bit.
Software attempts to clear this bit by writing a 1 to this bit position. If the
PCI_EXP_STS bit went active due to an Assert PMEGPE message, then a Deassert
PMEGPE message must be received prior to the software write in order for the bit to
be cleared.

If the bit is not cleared and the corresponding PCI_EXP_EN bit is set, the
leveltriggered SCI will remain active.

Note that a race condition exists where the PCI Express device sends another PME
message because the PCI Express device was not serviced within the time when it
must resend the message. This may result in a spurious interrupt, and this is
comprehended and approved by the PCI Express specification. The window for this
race condition is approximately 95-105 milliseconds.

Oh
RW/1C/V

OSE Status (OSE_STS):

This bit will be set tol by hardware when the OSE# input signal goes active. This bit
can be reset by writing a 1 to this bit position.

Oh
RW/1C/V

SMBus Wake Status (SMB_WAK_STS):

This bit is set to 1 by the hardware to indicate that the wake event was caused by the
PCH's SMBus logic. This could be due to either the SM Bus slave unit receiving a
message or the SMBALERT# signal going active.

NOTES:

1. The SMBus controller will independently cause an SMI# so this bit does not
need to do so (unlike the other bits in this register).

2. This bit is set by the SMBus slave command 01h (Wake/SMI#) even when the
system is in the SO state. Therefore, to avoid an instant wake on subsequent
transitions to sleep states, software must clear this bit after each reception of the
Wake/SMI# command or just prior to entering the sleep state.

3. The SMBALERT_STS bit (SMBus I/0 Offset 00h:bit 5) should be cleared by
software before clearing this bit.

Oh
RW/1C/V

TCOSCI Status (TCOSCI_STS):

This bit will be set to 1 by hardware when the TCO logic or Thermal Sensor logic
causes an SCI. This bit can be reset by writing a one to this bit position.

Oh
RO

Reserved

Oh
RW/1C/V

Thermal SCI Status (THERM_SCI_STS):

This bit will be set to 1 by hardware when the firmware sets the
DRV_THERM_SMI_SCI_STS.DRV_SCI_STS. This bit can be cleared by writing a one
to this bit position.

Oh
RW/1C/V

eSPI Unconditional Wake Status (ESPIUWAK_STS):

This bit is set to 1 by hardware upon reception of an unconditional wake message
from eSPI

Oh
RW/1C/V

Software GPE Status (SWGPE_STS):
The SWGPE_CTRL bit (bit 1 of GPE_CTRL reg) acts as a level input to this bit.

Oh
RW/1C/V

Hot Plug Status (HOT_PLUG_STS):

This bit is set to 1 by hardware when a PCI-Express hotplug event occurs. This will
cause an SCI if the HOT_PLUG_EN and SCI_EN bits are set. This bit is cleared by
writing a 1 to this bit position. The following events cause this bit to set

Assert_GPE message received from any of the PCI_E ports in PCH
Assert_HPGPE message received from any of the PCI_E ports in PCH
Assert_GPE message received downstream from MCH
Assert_HPGPE message received downstream from MCH

Oh
RW/1C/V

FIA dFlex SCI Status (FIA_DFLEX_STS):
This bit will be set when requests an SCI as part of the dFlex flow.
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4.3.15 General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0)
— Offset 70h
GPEO_EN bits 31:0 are claimed by the PMC on IOSF primary and forwarded to the GPIO
unit via IOSF sideband.
Type Size Offset Default
MMIO 32 bit | BAR + 70h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
R:ri\;e szcaclélsts& Field Name (ID): Description
00000000
31:0 h General Purpose Event 0 Enable [31:0] (GPEO_EN_31_0)
RW
4.3.16 General Purpose Event 0 Enable [63:32]
(GPEO_EN_63_32) — Offset 74h
GPEO_EN bits 63:32 are claimed by the PMC on IOSF primary and forwarded to the
GPIO unit via IOSF sideband.
Type Size Offset Default
MMIO 32 bit | BAR + 74h 00000000h
Register Level Access:
BIOS Access SMM Access OS Access
RW RW RW
R:ri\:;e Df\fcaclélsts& Field Name (ID): Description
00000000
31:0 h General Purpose Event 0 Enable [63:32] (GPEO_EN_63_32)
RW
4.3.17 General Purpose Event 0 Enable [95:64]

(GPEO_EN_95_64) — Offset 78h
GPEO_EN bits 95:64 are claimed by the PMC on IOSF primary and forwarded to the

GPIO unit via IOSF sideband.
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Type Size Offset Default

MMIO 32 bit BAR + 78h 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . R
Range Access Field Name (ID): Description
00000000
31:0 h General Purpose Event 0 Enable [95:64] (GPEO_EN_95_64)
RW

4.3.18 General Purpose Event 0 Enable [127:96]
(GPEO_EN_127_96) — Offset 7Ch

Note: This register is symmetrical to the General Purpose Event 0 Status [127:96]
Register.

Note that GPEO_STS bits 95:0 are claimed by the GPIO register
block.reset_type=host_deep_rst_b

Type Size Offset Default

MMIO 32 bit BAR + 7Ch 00000000h

Register Level Access:

BIOS Access SMM Access OS Access
RW RW RW
Bit Default & . . P
Range Access Field Name (ID): Description
Oh
31:20 RO Reserved
Oh
19 RO Reserved
18 Oh Wake Alarm Device Timer Enable (WADT_EN):
RW Used to enable the setting of the WADT_STS bit to generate wake/SMI#/SCI.
oh USB Connection in/after DeepSx Enable (USB_CON_DSX_EN):
17 RW Used to enable the setting of the USB_CON_DSX_STS bit to generate wake/SMI#/
SCI.
GPIO[27] Enable (LANWAKE_EN):
Used to enable the setting of the LANWAKE_STS bit to generate wake/SMI#/SCI.
16 Oh Host wake events from the PHY through LANWAKE cannot be disabled by clearing this
RW bit.
Note that GPIO[27] is a valid host wake event from Deep-Sx. But the wake enable
configuration must persist even after a G3. So this bit is in the RTC well.
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Bit Default & . . .
Range Access Field Name (ID): Description
oh GPIO Tier2 SCI EN (GPIO_TIER2_SCI_EN):
15 RW/V Used to enable the setting of GPIO_TIER2_SCI_STS to generate wake/SCI#
reset_type=host_deep_rst_b
14 Oh eSPI SCI Enable (ESPI_SCI_EN):
RW/V Used to enable the setting of the ESPI_SCI_STS bit to generate a SCI.
oh PME_BO Enable (PME_BO_EN):
13 Enables the setting of the PME_BO_STS bit to generate a wake event and/or an SCI
RW/V
or SMI#.
12 Oh ME SCI Enable (ME_SCI_EN):
RW/V Used to enable the setting of the ME_SCI_STS bit to generate a SCI.
11 Oh Power Management Event Enable (PME_EN):
RW/V Enables the setting of the PME_STS to generate a wake event and/or an SCI.
Low Battery Enable (BATLOW_EN):
Oh In Mobile Mode, this bit enables the BATLOW# signal to cause an SMI# or SCI
10 RW/V (depending on the SCI_EN bit) when it goes low.This bit does not prevent the
BATLOW# signal from inhibiting the wake event. In Desktop Mode this bit will be
treated as Reserved.
PCI Express Enable (PCI_EXP_EN):
9 Oh Enables PCH to cause an SCI when PCI_EXP_STS bit is set. This is used to allow the
RW/V PCI Express ports, including the link to the MCH, to cause an SCI due to wake/PME
events.
oh OSE Enable (OSE_EN):
8 RW/V When OSE_EN and OSE_STS are both set, a Wake event will occur. If OSE_EN is not
set, then when OSE_STS is set, no Wake event will occur.
Oh
7 RO Reserved
6 Oh TCOSCI Enable (TCOSCI_EN):
RW/V When TCOSCI_EN and TCOSCI_STS are both set, an SCI will be generated.
Oh
5 RO Reserved
4 Oh Thermal SCI Enable (THERM_EN):
RW When THERM_EN and THERM_SCI_STS are both set, an SCI will be generated.
Oh
3 RO Reserved
Software GPE Enable (SWGPE_EN):
Oh This bit, when set to 1, enables the SW GPE function. If SWGPE_CTRL is written to a
2 RW/V 1, hardware will set SWGPE_STS (acts as a level input) If SWGPE_STS, SWGPE_EN,
and SCI_EN are all 1's, an SCI will be generated If SWGPE_STS = 1, SWGPE_EN =1,
SCI_EN = 0, and GBL_SMI_EN = 1 then an SMI# will be generated
Hot Plug Enable (HOT_PLUG_EN):
Enables PCH to cause an SCI when the HOT_PLUG_STS bit is set. This is used to
allow the PCI Express ports to cause an SCI due to hot-plug events.
Oh (The following events cause HOT_PLUG_STS bit to set
1 RW/V Assert_GPE message received from any of the PCI_E ports in PCH
Assert_HPGPE message received from any of the PCI_E ports in PCH
Assert_GPE message received downstream from MCH
Assert_HPGPE message received downstream from MCH )
0 Oh FIA dFlex SCI Enable (FIA_DFLEX_EN):
RW Used to enable the setting of the FIA_DFLEX_STS bit to generate an SCI.
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5 Converged Audio, Voice, Speech
(cAVS) Controller

5.1 cAVS Configuration Registers Summary
This chapter documents the registers in Bus: 0, Device 31, Function 3.
DID Values:
CcAVS Controller - D27: FO - 4B5xh
4B55h, 4B56h, 4B57h, 4B58h, 4B59h, 4B5Ah, 4B5Bh, 4B5Ch.

Table 5-1. Summary of Bus: 0, Device: 31, Function: 3 Registers

Offset (Bsyi::s) Register Name (Register Symbol) Dveaflauuelt
Oh 2 Vendor Identification (VID) 8086h
2h 2 Device ID (DID) 4B5xh
4h 2 CMD 0000h
6h 2 STS 0010h
8h 1 Revision Identification (RID) 00h
Sh 1 Programming Interface (PI) 00h
Ah 1 Sub Class Code (SCC) 03h
Bh 1 Base Class Code (BCC) 04h
Ch 1 Cache Line Size (CLS) 00h
Dh 1 Latency Timer (LT) 00h
Eh 1 Header Type (HTYPE) 00h
Fh 1 Built-in Self Test (BIST) 00h
10h 4 Intel HD Audio Base Lower Address (HDALBA) 00000004h
14h 4 Intel HD Audio Base Upper Address (HDAUBA) 00000000h
18h 4 Shadowed PCI Configuration Lower Base Address (SPCLBA) 00000000h
1Ch 4 Shadowed PCI Configuration Upper Base Address (SPCUBA) 00000000h
20h 4 Audio DSP Lower Base Address (ADSPLBA) 00000004h
24h 4 Audio DSP Upper Base Address (ADSPUBA) 00000000h
2Ch 2 Subsystem Vendor ID (SVID) 0000h
2Eh 2 Subsystem ID (SID) 0000h
34h 1 Capability Pointer (CAPPTR) 50h
3Ch 1 Interrupt Line (INTLN) 00h
3Dh 1 Interrupt Pin (INTPN) 01h
50h 2 PCI Power Management Capability ID (PID) 6001h
52h 2 Power Management Capabilities (PC) C043h
54h 4 Power Management Control And Status (PCS) 00000008h
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Table 5-1. Summary of Bus: 0, Device: 31, Function: 3 Registers

Offset (BS\;tz:s) Register Name (Register Symbol) D‘Ie;fuu;t
60h 2 MSI Capability ID (MID) 7005h
62h 2 MSI Message Control (MMC) 0080h
64h 4 MSI Message Lower Address (MMLA) 00000000h
68h 4 MSI Message Upper Address (MMUA) 00000000h
6Ch 2 MSI Message Data (MMD) 0000h
70h 2 PCI Express Capability ID (PXID) 0010h
72h 2 PCI Express Capabilities (PXC) 0091h
74h 4 Device Capabilities (DEVCAP) 10000000h
78h 2 Device Control (DEVC) 2800h
7Ah 2 Device Status (DEVS) 0010h
80h 4 Vendor Specific Capability Identifiers (VSCID) F0146009h
84h 4 Vendor Specific Extended Capability (VSECID) 01400010h
8Ch 4 Device Idle Pointer (DEVIDLEPTR) 000104A1h
90h 2 Device Idle Power On Latency (DEVIDLEPOL) 0800h
F8h 4 Manufacturing Process (MANID) 00000000h
100h 4 Virtual Channel Enhanced Capability Header (VCCAP) 00000000h
104h 4 Port VC Capability Register 1 (PVCCAP1) 00000001h
108h 4 Port VC Capability Register 2 (PVCCAP2) 00000000h
10Ch 2 Port VC Control Register (PVCCTL) 0000h
10Eh 2 Port VC Status Register (PVCSTS) 0000h
110h 4 VCO Resource Capability Register (VCOCAP) 00000000h
114h 4 VCO Resource Control Register (VCOCTL) 800000FFh
11Ah 2 VCO Resource Status Register (VCOSTS) 0000h
11Ch 4 VCi Resource Capability Register (VCICAP) 00000000h
120h 4 VCi Resource Control Register (VCICTL) 00000000h
126h 2 VCi Resource Status Register (VCISTS) 0000h
130h 4 Root Complex Link Declaration Enhanced (RCCAP) 00010005h
134h 4 Element Self Description (ESD) 0F000100h
140h 4 Link 1 Description (L1DESC) 00000001h
148h 4 Link 1 Lower Address (L1LADD) 00000000h
14Ch 4 Link 1 Upper Address (L1IUADD) 00000000h

5.1.1 Vendor Identification (VID) - Offset Oh

This register identifies the manufacturer of the device. Valid vendor identifiers are
allocated by the PCI SIG to ensure uniqueness. FFFFh is an invalid value for Vendor ID.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + Oh 8086h
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Bit Default & . . R
Range Access Field Name (ID): Description
15:0 8086h Vendor ID (VID):
’ RO Indicates that Intel is the vendor.

5.1.2 Device ID (DID) - Offset 2h

This register is not affected by D3HOT to DO reset or FLR.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + 2h 8C20h

Bit Default &

Range Access Field Name (ID): Description

Device ID (DID):

Indicates the device number assigned by the SIG. Bits(2:0) of the DID is

4B5xh controlled by fuse. IOSF Sideband Set ID Value message initializes bits

15:0 RO/V 15:7 of this register value, while bits 6:0 of this register value are hard-coded.
See the Global Device ID table in Intel Atom® x6000E Series, and Intel®

Pentium® and Celeron® N and J Series Processors for Internet of Things (IoT)

Applications Volume 1.

5.1.3 CMD - Offset 4h

This Register Provides Coarse Control Over A Device's Ability To Generate And Respond
To PCI Cycles.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + 4h 0000h

Bit Default & Field Name (ID): Description

Range Access
Oh
15:11 RO Reserved
Interrupt Disable (ID):
oh Enables the device to assert an INTx#. When set, the Intel® HD Audio

10 RW controller's INTx# signal will be de-asserted. When cleared, the INTx#
signal may be asserted. Note that this bit does not affect the
generation of MSI's.

9 Oh Fast Back to Back Enable (FBE):
RO Not implemented. Hardwired to 0.
oh SERR Enable (SEN):
8 RW Functionality not implemented. This bit is R/W to pass PCIe compliance
testing.
7 Oh Wait Cycle Control (WCC):
RO Not implemented. Hardwired to O.
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Bit Default & . B —
Range Access Field Name (ID): Description
oh Parity Error Response (PER):
6 RW Functionality not implemented. This bit is R/W to pass PCle compliance
testing.
5 Oh VGA Palette Snoop (VPS):
RO Not implemented. Hardwired to O.
4 Oh Memory Write and Invalidate Enable (MWI):
RO Not implemented. Hardwired to O.
3 Oh Special Cycle Enable (SCE):
RO Not implemented. Hardwired to O.
Bus Master Enable (BME):
2 Oh 1 = Enable, 0 = Disable. Controls standard PCI Express bus mastering
RW capabilities for Memory and IO, reads and writes. Note that this also controls MSI
generation since MSI is essentially Memory writes.
1 Oh Memory Space Enable (MSE):
RW When set, enables memory space accesses to the Intel HD Audio controller.
oh I/0 Space (10S):
0 RO The Intel HD Audio controller does not implement IO Space, therefore this bit is
hardwired to 0.

5.1.4 STS - Offset 6h

This register is used to record status information for PCI bus related events.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 6h 0010h
Bit Default & . . R
Range Access Field Name (ID): Description
15 Oh Detected Parity Error (DPE):
RO Not implemented. Hardwired to O.
14 Oh SERR# Status (SERRS):
RO Not implemented. Hardwired to O.
oh Received Master Abort (RMA):
13 RW/1C/V If the completion status received from IOSF is UR, this bit is set.
SW writes a 1 to this bit to clear it.
oh Received Target Abort (RTA):
12 RW/1C/V If the completion status received from IOSF is CA, this bit is set.
SW writes a 1 to this bit to clear it.
11 Oh Signaled Target-Abort (STA):
RO Not implemented. Hardwired to 0.
10:9 Oh DEVSEL# Timing Status (DEVT):
’ RO Does not apply. Hardwired to 0.
8 Oh Master Data Parity Error (MDPE):
RO Not implemented. Hardwired to 0.
- Oh Fast Back to Back Capable (FBC):
RO Does not apply. Hardwired to 0.

intel.
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
6 RO Reserved
5 Oh 66 MHz Capable (C66):
RO Does not apply. Hardwired to 0.
1h Capabilities List Exists (CLIST):
4 RO Indicates that the controller contains a capabilities pointer list. The first item is
pointed to by looking at configuration offset 34h.
Interrupt Status (IS):
oh Reflects the state of the INTx# signal at the input of the enable/disable
3 ROV circuit. This bit is @ 1 when the INTx# is asserted. This bit is a 0 after
the interrupt is cleared (independent of the state of the Interrupt Disable
bit in the command register). Note that this bit is not set by an MSI.
Oh
2:0 RO Reserved

5.1.5 Revision Identification (RID) - Offset 8h

This register is not affected by D3HOT to DO reset or FLR

Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + 8h 00h
Bit Default & . . .
Range Access Field Name (ID): Description
00h Revision ID (RID):
7:0 ROV Indicates the device specific revision identifier. IOSF Sideband Set ID Value
message initializes this register value

5.1.6 Programming Interface (PI) - Offset 9h

This register is not affected by D3HOT to DO reset or FLR

Type Size Offset Default

PCI 8 bit [B:0, D:31, F:3] + Sh 00h

Bit Default &

Range Access Field Name (ID): Description

00h Programming Interface (PI):
7:0 RW/L Value assigned to the Intel HD Audio subsystem. Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

5.1.7 Sub Class Code (SCC) - Offset Ah

This register is not affected by D3HOT to DO reset or FLR
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Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + Ah 03h
Bit Default & . B I
Range Access Field Name (ID): Description
Sub Class Code (SCC):
7:0 03h This indicates the device is an Intel HD Audio audio device, in the context
: RW/L of a multimedia device. Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

Base Class Code (BCC) - Offset Bh

This register is not affected by D3HOT to DO reset or FLR

Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + Bh 04h
Bit Default & . . .
Range Access Field Name (ID): Description
Base Class Code (BCC):
7:0 04h This register indicates that the function implements a multimedia device.
’ RW/L Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

Cache Line Size (CLS) - Offset Ch

This register specifies the system cache line size in units of DWORDs.

Type

Size

Offset

Default

PCI

8 bit

[B:0, D:31, F:3] + Ch

00h

Bit
Range

Default &

Access

Field Name (ID): Description

7:0

00h
RW

Cache Line Size (CLS):
Doesn't apply to PCI Express. PCI Express spec requires this to be
implemented as a R/W register but has no functional impact on the PCH.

Latency Timer (LT) - Offset Dh

This register specifies, in units of PCI bus clocks, the value of the Latency Timer for this
PCI bus master.

Type

Size

Offset

Default

PCI

8 bit

[B:0, D:31, F:3] + Dh

00h
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5.1.11

5.1.12

5.1.13

Converged Audio, Voice, Speech (cAVS) Controller

R:r:::je D:Ziglsts& Field Name (ID): Description
Latency Timer (LT):
00h Doesn’t apply to PCI Express. RO as 00h if PCI Express. If configured
7:0 RW/L to appear as PCI device, maintain RW for Legacy PCI SW compliance.
Locked when FNCFG.HDASPCID = 0
Locked by: SBPR.FNCFG.HDASPCID

Header Type (HTYPE) - Offset Eh

This register identifies the layout of the second part of the predefined header and also
whether or not the device contains multiple functions.

Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + Eh 00h
Bit Default & . . R
Range Access Field Name (ID): Description
Multi Function Device (MFD):
oh Value of 0 indicates a single function device. Value of 1 indicates a
7 RW/L multi-function device.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
6:0 00h Header Type (HTYPE):
' RO Implements Type 0 Configuration header.

Built-in Self Test (BIST) - Offset Fh

This optional register is used for control and status of BIST.

Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + Fh 00h
Bit Default & . . -
Range Access Field Name (ID): Description
7:0 00h Built-in Self Test (BIST):
' RO Not implemented in the Intel HD Audio subsystem. Hardwired to 00h.

Intel HD Audio Base Lower Address (HDALBA) - Offset 10h

This BAR creates a selected size of memory space to signify the base address of the
Intel HD Audio memory mapped configuration registers depending on implementation.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:3] + 10h 00000004h
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Bit Default & . . R
Range Access Field Name (ID): Description
Lower Base Address (LBA):
31:14 00000h Base address for the Intel HD Audio subsystem s memory mapped
’ RW configuration registers. 16 Kbytes are requested by hardwiring bits
13:4to 0 s.
Oh
13:4 RO Reserved
3 Oh PREF:
RO Indicates that this BAR is NOT pre-fetchable.
501 2h Address Range (ADDRNG):
’ RO Indicates that this BAR can be located anywhere in 64-bit address space.
0 Oh Space Type (SPTYP):
RO Indicates that this BAR is located in memory space.

Intel HD Audio Base Upper Address (HDAUBA) - Offset 14h

This BAR creates a selected size of memory space to signify the base address (upper 32
bits) of the Intel HD Audio memory mapped configuration registers, depending on
implementation.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 14h 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
00000000h Intel HD Audio Upper Base Address (UBA):
31:0 RW Upper 32 bits of the Base address for the Intel(r) HD Audio controller's
memory mapped configuration registers.

Shadowed PCI Configuration Lower Base Address
(SPCLBA) - Offset 18h

This BAR creates 4 Kbytes of memory space to signify the base address (lower 32 bits)

of the shadowed PCI configuration when used as an ACPI device.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:3] + 18h 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
Lower Base Address (LBA):
00000h Base address for the PCI Configuration registers shadowed to memory mapped.
31:12 RW/L 4 KB is requested by hardwiring bits 11:4 to 0 s.
Locked when PCICFGCTLO.SPCBAD = 1.
Locked by: SBPR.PCICFGCTL.SPCBAD
Oh
11:4 RO Reserved
3 Oh PREF:
RO Indicates that this BAR is NOT pre-fetchable.
2:1 Oh Address Range (ADDRNG):
' RO/V Indicates that this BAR can be located anywhere in 64-bit address space.
0 Oh Space Type (SPTYP):
RO Indicates that this BAR is located in memory space.

5.1.16 Shadowed PCI Configuration Upper Base Address
(SPCUBA) - Offset 1Ch

This BAR creates 4 Kbytes of memory space to signify the base address (upper 32 bits)
of the shadowed PCI configuration when used as an ACPI device.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 1Ch 00000000h
Bit Default & . ) .
Range Access Field Name (ID): Description

Upper Base Address (UBA):

00000000h | Upper 32 bits of the Base address for the PCI Configuration register
RW/L shadowed to memory mapped. Locked when PCICFGCTLO.SPCBAD = 1.
Locked by: SBPR.PCICFGCTL.SPCBAD

5.1.17 Audio DSP Lower Base Address (ADSPLBA) - Offset 20h

This BAR creates a selected size of memory space to signify the base address of the
Audio DSP memory mapped configuration registers depending on implementation.

The number of LBA bits in this register is depending on the size of the memory window
implemented, represented as x in the register table. The x value is determined by the
parameter HDMBABC.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:3] + 20h 00000004h
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Bit Default & . . R
Range Access Field Name (ID): Description
31:20 000h Lower Base Address (LBA):
’ RW Base address for the Audio DSP memory mapped configuration registers.
Oh
19:4 RO Reserved
3 Oh PREF:
RO Indicates that this BAR is NOT pre-fetchable.
2:1 2h Address Range (ADDRNG):
’ RO Indicates that this BAR can be located anywhere in 64-bit address space.
0 Oh Space Type (SPTYP):
RO Indicates that this BAR is located in memory space.

Audio DSP Upper Base Address (ADSPUBA) - Offset 24h

This BAR creates a selected size of memory space to signify the base address (upper 32
bits) of the Audio DSP memory-mapped configuration registers, depending on
implementation.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 24h 00000000h
Bit Default & . . .
Range Access Field Name (ID): Description

00000000h Upper Base Address (UBA):
31:0 RW Upper 32 bits of the Base address for the Audio DSP memory mapped
configuration registers.

Subsystem Vendor ID (SVID) - Offset 2Ch

This register should be implemented for any function that could be instantiated more
than once in a given system, for example, a system with 2 audio subsystems, one
down on the motherboard and the other plugged into a PCI expansion slot, should have
the SVID register implemented. The SVID register, in combination with the Subsystem
ID register, enables the operating environment to distinguish one audio subsystem
from the other(s).

Software (BIOS) will write the value to this register. After that, the value can be read,
but writes to the register will have no effect. The write to this register should be
combined with the write to the SID to create one 32-bit write. This register is not
affected by D3HOT to DO reset or FLR

Type Size Offset Default

PCI 16 bit

[B:0, D:31, F:3] + 2Ch 0000h
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Bit Default & . . P
Range Access Field Name (ID): Description
0000h SVID:
15:0 RW/L These RW bits have no functionality. Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

5.1.20 Subsystem ID (SID) - Offset 2Eh

This register should be implemented for any function that could be instantiated more
than once in a given system, for example, a system with 2 audio subsystems, one
down on the motherboard and the other plugged into a PCI expansion slot. The SID
register, in combination with the Subsystem Vendor ID register make it possible for the
operating environment to distinguish one audio subsystem from the other(s).

Software (BIOS) will write the value to this register. After that, the value can be read,
but writes to the register will have no effect. The write to this register should be
combined with the write to the SVID to create one 32-bit write. This register is not
affected by D3HOT to DO reset or FLR.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 2Eh 0000h
Bit Default & . . R
Range Access Field Name (ID): Description
0000h SID:
15:0 RW/L These RW bits have no functionality. Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

5.1.21 Capability Pointer (CAPPTR) - Offset 34h

This optional register is used to point to a linked list of new capabilities implemented by

this device.
Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + 34h 50h

Bit Default &

Range Access Field Name (ID): Description

50h Capability Pointer (CAPPTR):
7:0 RO Indicates that the first capability pointer offset is offset 50h (Power
Management Capability).

5.1.22 Interrupt Line (INTLN) - Offset 3Ch

This register is not affected by FLR. Implementation Notes: Due to legacy
implementation of the INTLN field being implemented as reset by D3HOT to DO Reset
but not FLR and already work well with existing SW (despite FLR section in PCle
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Specification does not have this register in the preservation list), this legacy
implementation remains no change and documented here as reset by D3ONLY, which is
a deviation from D3RST definition by excluding FLR.

Type Size Offset Default

PCI 8 bit [B:0, D:31, F:3] + 3Ch 00h

Bit Default &

Range Access Field Name (ID): Description

00h Interrupt Line (INTLN):
7:0 RW Hardware does not use this field directly. It is used to communicate
to software the interrupt line that the interrupt pin is connected to.

Interrupt Pin (INTPN) - Offset 3Dh

This register is not affected by D3HOT to DO reset or FLR.

Type Size Offset Default
PCI 8 bit [B:0, D:31, F:3] + 3Dh 01h
Bit Default & . . .
Range Access Field Name (ID): Description
Oh
7:4 RO Reserved
Interrupt Pin (INTPN):
Identifies the interrupt pin the function uses.
Oh: No interrupt pin
1h: INTA
3:0 1h 2h: INTB
’ RW/L 3h: INTC
4h: INTD
5h Fh: reserved
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD

PCI Power Management Capability ID (PID) - Offset 50h

This register declares the power management capability structure.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + 50h 6001h
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Bit Default & . . R
Range Access Field Name (ID): Description
Next Capability (NEXT):
15:8 60h Points to the next capability structure (MSI).
: RW/L Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
7:0 01h Cap ID (CAP):
' RO Indicates that this pointer is a PCI power management capability

5.1.25 Power Management Capabilities (PC) - Offset 52h

This register provides information on the capabilities of the function related to power

management.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 52h C043h
Bit Default & . B P
Range Access Field Name (ID): Description
PMES:
Indicates PME# can be generated from D3 and DO states.
15:11 18h Programmable by BIOS for the option to declare SUS well wake is supported
' RW/L or not: 19h (SUS well wake supported) or 09h (SUS well wake not supported).
Locked when FNCFG.BCLD = 1
Locked by: SBPR.FNCFG.BCLD
10 Oh D2S:
RO The D2 state is not supported.
9 Oh D1S:
RO The D1 state is not supported.
AC:
Reports 55 mA maximum Suspend well current required when in the D3cold
state.
8:6 1h Programmable by BIOS for the option to declare SUS well wake is supported or
RW/L not: 001b (SUS well wake supported) or 000b (SUS well wake not supported).
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
5 Oh Device Specific Initialization (DSI):
RO Indicates that no device-specific initialization is required.
Oh
4 RO Reserved
3 Oh PME Clock (PMEC):
RO Does not apply. Hardwired to 0.
VS:
3h Indicates support for Revision 1.2 of the PCI Power Management Specification.
2:0 RW/L Programmable by BIOS to older revision if compatibility issue is found.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
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5.1.26 Power Management Control And Status (PCS) - Offset 54h

PMES and PMEE bits reside in Resume well, and reset by resume reset.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 54h 00000008h
Bit Default & . B I
Range Access Field Name (ID): Description
31:24 00h DT: . ‘
RO Does not apply. Hardwired to Q's.
23 Oh Bus Power/Clock Control Enable (BPCCE):
RO Does not apply. Hardwired toO.
59 Oh B2/B3 Support (B23):
RO Does not apply. Hardwired to 0.
Oh
21:16 RO Reserved
PME Status (PMES):
Oh This bit is set when the Intel HD Audio controller would normally assert the PME#
15 RW/1C/V signal independent of the state of the PME bit. This bit is cleared on a power-on
reset. Software must not make assumptions about the reset state of this bit and
must set it appropriately.
Oh
14:9 RO Reserved
PME Enable (PMEE):
oh When set, and if corresponding PMES is also set, the Intel HD Audio subsystem
8 RW send PME to PMC. This bit is cleared on a power-on reset.
Software must not make assumptions about the reset state of this bit and must
set it appropriately.
Oh
7:4 RO Reserved
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Bit Default &

Range Access Field Name (ID): Description

No Soft Reset (NSR):

When set (1), this bit indicates that devices transitioning from D3hot

to DO because of Power State commands do not perform an internal reset.
Configuration Context is preserved. Upon transition from the D3hot to the

DO Initialized state, no additional operating system intervention is

required to preserve Configuration Context beyond writing the Power State bits.
When clear (0), devices do perform an internal reset upon transitioning

3 1h from D3hot to DO via software control of the Power State bits. Configuration
RW/L Context is lost when performing the soft reset. Upon transition from the D3hot
to the DO state, full reinitialization sequence is needed to return the

device to DO Initialized. Regardless of this bit, devices that transition from D3hot
to DO by a system or bus segment reset will return to the device state DO

Uninitialized with only PME context preserved if PME is supported and
enabled.

Locked when FNCFG.BCLD = 1.

Locked by: SBPR.FNCFG.BCLD

Oh
2 RO Reserved

Power State (PS):

This field is used both to determine the current power state of the Intel

HD Audio subsystem and to set a new power state. The values are:

00 DO state

11 D3HOT state

Oh If software attempts to write a value of 10b or 01b in to this field, the write
RW operation must complete normally, however, the data is discarded and no state
change occurs. When in the D3HOT states, the Intel HD Audio subsystem s
configuration space is available, but the I/O and memory spaces are not.
Additionally, interrupts are blocked. When software changes this value from the
D3HOT state to the DO state, an internal warm (soft) reset is generated, and
software must re-initialize the function.

Locked by: SBPR.FNCFG.BCLD

1:0

5.1.27 MSI Capability ID (MID) - Offset 60h

NEXT field is not affected by D3HOT to DO reset or FLR

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 60h 7005h
Bit Default & . . P
Range Access Field Name (ID): Description
Next Capability (NEXT):
Points to the PCI Express* capability structure. The value of this field depends on
15.8 | 700 the FNCFG.HDASPCID bit. When FNCFG.HDASPCID is 0 , this field has a value of
’ RO/V 70h where it points to the PCI Express capability structure. When
FNCFG.HDASPCID bit is 1, this field has a value of 00h to indicate that this is the
last capability structure in the list.
7:0 05h Cap ID (CAP):
' RO Indicates that this pointer is a MSI capability
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MSI Message Control (MMC) - Offset 62h

This register provides system software control over MSI.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 62h 0080h
Bit Default & . B I
Range Access Field Name (ID): Description
Oh
15:8 RO Reserved
- 1h 64b Address Capability (ADD64):
RO Indicates the ability to generate a 64-bit message address
oh Multiple Message Enable (MME):
6:4 RO Normally this is a R/W register. However since only 1 message is supported,
these bits are hardwired to 000 = 1 message.
3:1 Oh Multiple Message Capable (MMC):
' RO Hardwired to O indicating request for 1 message
oh MSI Enable (ME):
0 RW If set to 1 an MSI will be generated instead of an INTx# signal. If set
to 0, an MSI may not be generated.

MSI Message Lower Address (MMLA) - Offset 64h

This register specifies the MSI message address (lower 32 bits).

intel.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:3] + 64h 00000000h
Bit Default & - . .

Range Access Field Name (ID): Description

31:2 00000000h | MSI Message Lower Address (MMLA):

’ RW Lower Address used for MSI Message.

Oh

1:0 RO Reserved

MSI Message Upper Address (MMUA) - Offset 68h

This register specifies the MSI message address (upper 32 bits).

Type

Size

Offset Default

PCI

32 bit

[B:0, D:31, F:3] + 68h 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
31:0 00000000h | MSI Message Upper Address (MMUA):
’ RW Upper 32 bits of address used for MSI Message.

5.1.31 MSI Message Data (MMD) - Offset 6Ch
This register specifies the MSI message data.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 6Ch 0000h
RaBriitge Dle\f:?::lzlsts& Field Name (ID): Description
15:0 0000h MSI Message Data (MMD):
’ RW Data used for MSI Message.
5.1.32 PCI Express Capability ID (PXID) - Offset 70h
This register declares the PCI Express capability structure.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 70h 0010h
R:ri\::je D:Ziglsts& Field Name (ID): Description
15:8 00h Next Capability (NEXT):
’ RO Indicates that this is the last capability structure in the list.
20 10h Cap ID (CAP):
' RO Indicates that this pointer is a PCI Express capability structure.
5.1.33 PCI Express Capabilities (PXC) - Offset 72h

This register identifies PCI Express device Function type and associated capabilities.

Type

Size

Offset

Default

PCI

16 bit

[B:0, D:31, F:3] + 72h

0091h
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Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:14 RO Reserved
13:9 00h Interrupt Message Number (IMN):
’ RO Hardwired to 0.
8 Oh Slot Implemented (SI):
RO Hardwired to 0.
7.4 9h Device/Port Type (DPT):
’ RO Indicates that this is a Root Complex Integrated Endpoint Device.
3:0 1h Capability Version (CV):
’ RO Indicates version #1 PCI Express capability

5.1.34 Device Capabilities (DEVCAP) - Offset 74h

This register is not affected by D3HOT to DO reset or FLR.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 74h 10000000h
Bit Default & . . .
Range Access Field Name (ID): Description
Oh
31:29 RO Reserved
Functional Level Reset (FLR):
1h A 1 indicates that the Intel HD Audio subsystem supports the Function Level
28 Reset capability.
RW/L Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
27:26 Oh Captured Slot Power Limit Scale (SPLS):
’ RO Hardwired to 0.
25:18 00h Captured Slot Power Limit Value (SPLV):
’ RO Hardwired to 0.
Oh
17:15 RO Reserved
14 Oh Power Indicator Present (PIP):
RO Hardwired to 0.
13 Oh Attention Indicator Present (AIP):
RO Hardwired to 0.
12 Oh Attention Button Present (ABP):
RO Hardwired to 0.

intel.
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RaBr::;e D:E:a:::lsts& Field Name (ID): Description
Endpoint L1 Acceptable Latency (L1CAP):
This bit field is defined in the PCI Express spec as RO. At this time it
is risky to assign a hardwired value to this bit field. Making it RW would
11:9 Oh cause a WHQL failure. By making it RW/L it will appear as RO to WHQL testing
RW/L while allowing BIOS to write a value at boot that is determined by post
silicon system testing.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
Endpoint LOs Acceptable Latency (LOSCAP):
This bit field is defined in the PCI Express spec as RO. At this time it is
risky to assign a hardwired value to this bit field. Making it RW would
8:6 Oh cause a WHQL failure. By making it RW/L it will appear as RO to WHQL
' RW/L testing while allowing BIOS to write a value at boot that is determined
by post silicon system testing.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
5 Oh Extended Tag Field Support (ETCAP):
RO Indicates 5 bit tag supported.
4:3 Oh Phantom Functions Supported (PFCAP):
' RO Indicates phantom functions not supported.
2:0 Oh Max Payload Size Supported (MPCAP):
' RO Indicates 128B maximum payload size capability.

5.1.35 Device Control (DEVC) - Offset 78h

NSNPEN bit is not affected by D3HOT to DO reset or FLR.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + 78h 2800h
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Bit Default & . . R
Range Access Field Name (ID): Description
Initiate FLR (IF):
15 Oh Used to initiate FLR transition. A write of 1 initiates FLR transition.
WO Since hardware must not respond to any cycles until FLR completion, the
read value by software from this bit is 0.
Max Read Request Size (MRRS):
This field sets the maximum Read Request size for the Function as a
Requester. The Function must not generate Read Requests with size
exceeding the set value. Defined encodings for this field are:
>h 000: 128 B
14:12 RW 001: 256 B
010: 512 B
011: 1024 B
100: 2048 B
101: 4096 B
110 111: Reserved
Enable No Snoop (NSNPEN):
When set to 1 (or EM2.FNSNPEN = 1) the Intel HD Audio controller is
permitted to set the No Snoop bit in the Requester Attributes of a bus
master transaction. In this case VCO, VCp, or VC1 may be used for
11 1h isochronous transfers.
RW When set to 0 (and EM2.FNSNPEN = 0) the Intel HD Audio controller will
not set the No Snoop bit. In the case isochronous transfers will not
use VC1(VCi) even if it is enabled since VC1 is never snooped.
Isochronous transfers will use either VCp or VCO.
This bit is not affected by D3HOT to DO reset or FLR.
10 Oh Auxiliary (AUX) Power PM Enable (AUXPEN):
RO Hardwired to O indicating Intel HD Audio device does not draw AUX power.
9 Oh Phantom Functions Enable (PFEN):
RO Hardwired to O disabling phantom functions.
8 Oh Extended Tag Field Enable (ETEN):
RO Hardwired to O enabling 5-bit tag.
7:5 Oh Max Payload Size (MAXPAY):
’ RO Hardwired to 000 indicating 128 B.
4 Oh Enable Relaxed Ordering (ROEN):
RO Hardwired to O disabling relaxed ordering.
3 Oh Unsupported Request Reporting Enable (URREN):
RW Functionality not implemented. This bit is R/W to pass PCle compliance testing.
5 Oh Fatal Error Reporting Enable (FEREN):
RW Functionality not implemented. This bit is R/W to pass PCle compliance testing.
1 Oh Non-Fatal Error Reporting Enable (NFEREN):
RW Functionality not implemented. This bit is R/W to pass PCle compliance testing.
0 Oh Correctable Error Reporting Enable (CEREN):
RW Functionality not implemented. This bit is R/W to pass PCle compliance testing.

5.1.36 Device Status (DEVS) - Offset 7Ah

This register provides information about PCI Express device (Function) specific
parameters.

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
February 2023 Datasheet, Volume 2
Document Number: 636722 214



I n t el Converged Audio, Voice, Speech (cAVS) Controller
®

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 7Ah 0010h
Bit Default & . ) P
Range Access Field Name (ID): Description
Oh
15:6 RO Reserved
Transactions Pending (TXP):
5 Oh A 1 indicates that the Intel HD Audio controller has issued Non-Posted
RO/V requests which have not been completed. A 0 indicates that Completions
for all Non-Posted Requests have been received.
AUX Power Detected (AUXDET):
Hardwired to 1 indicating the device is connected to Suspend power.
4 1h Programmable by BIOS for the option to declare SUS well wake is supported
RW/L or not: 1b (SUS well wake supported) or Ob (SUS well wake not supported).
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
3 Oh Unsupported Request Detected (URDET):
RO Not implemented. Hardwired to 0.
5 Oh Fatal Error Detected (FEDET):
RO Not implemented. Hardwired to 0.
1 Oh Non-Fatal Error Detected (NFEDET):
RO Not implemented. Hardwired to 0.
0 Oh Correctable Error Detected (CEDET):
RO Not implemented. Hardwired to 0.

5.1.37 Vendor Specific Capability Identifiers (VSCID) - Offset 80h

This register declares the vendor specific capability structure.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 80h F0146009h
Bit Default & . B P
Range Access Field Name (ID): Description
Vendor-Specific Capability ID (VSID):
Fh A value of Fh in this 4-bit field identifies this Vendor Specific Capability as an
31:28 RO Extended Capability, which uses a VSEC 16-bit Extended Capability ID in the
subsequent four bytes. This field allows software to differentiate this capability
from other Vendor Specific capabilities.
27:24 Oh Vendor Specific Capability Revision (VSREV):
' RO For a VSID of Fh, this field is reserved Oh.
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Bit Default & . B R
Range Access Field Name (ID): Description
14h Vendor Specific Capability Length (VSLEN):
23:16 RO This field indicates the # of bytes of this Vendor Specific capability as required by
the PCI spec inclusive of the CapID and Next Pointer.
Next Capability (NEXT):
15:8 60h Points to the next capability structure (MSI).
’ RW/L Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
7:0 09h Cap ID (CAP):
’ RO Indicates that this pointer is a vendor specific capability.

intel.

5.1.38 Vendor Specific Extended Capability (VSECID) - Offset 84h

This register declares the vendor specific extended capability structure.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 84h 01400010h
Bit Default & . B R
Range Access Field Name (ID): Description
Vendor Specific Extended Capability Length (VSECLEN):
31:20 014h This field indicates the # of bytes of this Vendor Specific capability inclusive of the
: RO 1st DW which includes the capability ID and Next pointer.
For Devldle, this is 14h.
19:16 Oh Vendor Specific Extended Capability Revision (VSEREV):
’ RO For this revision of Devldle, this field is Oh.
15:0 0010h Vendor Specific Extended Capability ID (VSECID):
' RO DevIdle has been assigned the Intel VSEC ID of 10h.

5.1.39 Device Idle Pointer (DEVIDLEPTR) - Offset 8Ch

This register specifies the location pointer to the DevIdle register in MMIO space.

Type

Size Offset Default

PCI

32 bit [B:0, D:31, F:3] + 8Ch 000104A1h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2

February 2023
Document Number: 636722

216



]
I n t el Converged Audio, Voice, Speech (cAVS) Controller
®

Bit Default &

Range Access Field Name (ID): Description

000104Ah DevIdle MMIO Offset Location (DEVIDLELOC):
31:4 RO This register contains the location pointer to the Devldle register in MMIO space,
as an offset from the specified BAR.

Base Address Register Number (BARNUM):

Oh
3:1 RO Contains the 0s based BAR Number of the BAR which contains the location of the
DevIdle MMIO register.
VALID:
0 1h Set to 1 to indicate that the function has implemented a Devldle register as
RO specified in the Devldle that can be located using the DEVIDLELOC register and
BARNUM.

5.1.40 Device Idle Power On Latency (DEVIDLEPOL) - Offset 90h

This register specifies the device idle power on latency.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 90h 0800h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh

15:13 RO Reserved
Power On Latency Scale (POLS):
Latency Scale multiplier:
010: 1 us
011: 32 us

2h .

12:10 RW/L All other settings are reserved.
The value of this register is multiplied with the Power On Latency Value (POLV) to
provide the Devldle power on exit latency multiplier scale from 1us to 32us.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
Power On Latency Value (POLV):

9:0 000h Contains the 0#s based BAR Number of the BAR which contains the location of
' RW/L the Devldle MMIO register.

Locked by: SBPR.FNCFG.BCLD

5.1.41 Manufacturing Process (MANID) - Offset F8h

This register reports the manufacturing and process details.

Implementation Notes: The actual implementation of the register needs on be on
IOSF Sideband reset which de-asserts earlier than platform reset, so that it may
receive the Set ID message over I0OSF Sideband during initialization (before platform
reset de-asserts).
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Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + F8h 00000000h
Bit Default & . ) L
Range Access Field Name (ID): Description
31:0 00000000h | Manufacturers ID Field (MANID): Manufacturer ID: Default value comes from
’ RO/P straps.

Virtual Channel Enhanced Capability Header (VCCAP) -

Offset 100h

This register is not affected by D3HOT to DO reset or FLR.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 100h 00000000h
RaBI:tge D:g:::s& Field Name (ID): Description
Next Capability Offset (NXTCAP):
Points to the next capability header, which is the Root Complex Link
Declaration Enhanced Capability Header.
This register is RW/L to support removing the Root Complex Topology
31:20 000h Capability from the PCI Express Extended Capability List.

RW/L For systems which support the Root Complex Topology Capability Structure,
boot BIOS should write a 130h to this register, otherwise boot BIOS should
write a 000h to this register.

Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
Capability Version (CV):
This register is RW/L to support removing the PCI Express Extended
Capabilities from the Intel HD Audio subsystem.
oh For systems which support the PCI Express Virtual Channel capability

19:16 RW/L and the Root Complex Topology Capability Structure, boot BIOS should
write a 1h to this register, otherwise boot BIOS should write a Oh to
this register.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
PCI Express Extended Capability ID (PCIEECID):
This register is RW/L to support removing the PCI Express Extended
Capabilities from the Intel HD Audio subsystem.

0000h For systems which support the PCI Express Virtual Channel capability

15:0 RW/L and the Root Complex Topology Capability Structure, boot BIOS should
write a 0002h to this register, otherwise boot BIOS should write a
0000h to this register.
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
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5.1.43 Port VC Capability Register 1 (PVCCAP1) - Offset 104h

This register describes the configuration of the Virtual Channels associated with a PCI
Express Port.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 104h 00000001h
Bit Default & . ) L
Range Access Field Name (ID): Description
Oh
31:12 RO Reserved
11:10 Oh Port Arbitration Table Entry Size (PARBTBLES):
' RO This is an endpoint device therefore this field is hardwired to O s.
9:8 Oh Reference Clock (RC):
' RO This is an endpoint device therefore this field is hardwired to O s.
Oh
7 RO Reserved
6:4 Oh Low Priority Extended VC Count (LPVCCNT):
' RO Indicates that only VCO belongs to the low-priority VC group.
Oh
3 RO Reserved
1h Extended VC Count (VCCNT):
2:0 RO Indicates that one extended VC (in addition to VCO) is supported by the
Intel(r) HD Audio controller.

5.1.44 Port VC Capability Register 2 (PVCCAP2) - Offset 108h

This register provides further information about the configuration of the Virtual
Channels associated with a PCI Express Port.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 108h 00000000h
Bit Default & . ) P
Range Access Field Name (ID): Description
31:24 00h VC Arbitration Table Offset (VCARBTBL):
' RO Hardwired to O indicating that a VC Arbitration Table is not present.
Oh
23:8 RO Reserved
00h VC Arbitration Capability (VCARBCAP):
7:0 RO Hardwired to 0 s. These bits are not applicable since the Intel HD Audio
controller reports a 0 in the Low Priority Extended VC Count field.
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Port VC Control Register (PVCCTL) - Offset 10Ch

This register provides control of the configuration of Virtual Channels associated with a

Port.
Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 10Ch 0000h
Bit Default & . B —
Range Access Field Name (ID): Description
Oh
15:4 RO Reserved
VC Arbitration Select (VCARBSEL):
3:1 Oh Hardwired to 0 s. Normally these bits are RW. But these bits are not applicable
’ RO since the Intel HD Audio controller reports a 0 in the Low Priority Extended VC
Count field.
0 Oh Load VC Arbitration Table (LVCARBTBL):
RO Hardwired to O since an arbitration table is not present.

Port VC Status Register (PVCSTS) - Offset 10Eh

This register provides status of the configuration of Virtual Channels associated with a

Port.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 10Eh 0000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:1 RO Reserved
0 Oh VC Arbitration Table Status (VCARBTBLSTS):
RO Hardwired to O since the VC Arbitration Table is not present.

VCO Resource Capability Register (VCOCAP) - Offset 110h

This register describes the capabilities and configuration of VCO Virtual Channel

resource.
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 110h 00000000h
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Bit Default & . . R
Range Access Field Name (ID): Description
31:24 00h Port Arbitration Table Offset (PARBTBL):
' RO Hardwired to O since this field is not valid for endpoint devices.
Oh
23 RO Reserved
22:16 00h Maximum Time Slots (MTS):
' RO Hardwired to O since this field is not valid for endpoint devices.
15 Oh Reject Snoop Transactions (RST):
RO Hardwired to O since this field is not valid for endpoint devices.
14 Oh Advanced Packet Switching (APS):
RO Hardwired to O since this field is not valid for endpoint devices.
Oh
13:8 RO Reserved
7:0 00h Port Arbitration Capability (PARBCAP):
' RO Hardwired to O since this field is not valid for endpoint devices.

5.1.48 VCO Resource Control Register (VCOCTL) - Offset 114h
VCOMAP(7:1) field is not affected by FLR.

Implementation Notes: Due to legacy implementation of the VCOMAP field being
implemented as reset by D3HOT to DO Reset but not FLR and already work well with
existing SW (and there is no clear definition in the PCI and PCle Specification whether it
should be reset by D3HOT to DO Reset or not), this legacy implementation remains no
change and documented here as reset by D3ONLY, which is a deviation from D3RST
definition by excluding FLR.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 114h 800000FFh
Bit Default & . . R
Range Access Field Name (ID): Description
31 1h VCO Enable (VCOEN):
RO Hardwired to 1 for VCO.
Oh
30:27 RO Reserved
26:24 Oh VCO ID (VCOID):
' RO Hardwired to O since the first VC is always assigned as VCO.
Oh
23:20 RO Reserved
19:17 Oh Port Arbitration Select (PARBSEL):
' RO Hardwired to O since this field is not valid for endpoint devices.
16 Oh Load Port Arbitration Table (LPARBTBL):
RO Hardwired to O since this field is not valid for endpoint devices.
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Bit Default & . . R
Range Access Field Name (ID): Description

Oh

15:8 RO Reserved
7Fh TC/VCO Map (VCOMAP):

7:1 RW Bits (7:1) are implemented as R/W bits. This field is not used by the

hardware, but it is RW to avoid confusing software.
0 1h TC/VCO Map (VCOMAP_0):

RO Bit 0 is hardwired to 1 since TCO is always mapped to VCO

5.1.49 VCO Resource Status Register (VCOSTS) - Offset 11Ah

This register provides status of the configuration of VCO Virtual Channels.

Type Size Offset Default
PCI 16 bit [B:0, D:31, F:3] + 11Ah 0000h
Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:2 RO Reserved
oh VCO Negotiation Pending (VCNP):
1 This bit does not apply to the integrated Intel HD Audio device and is
RO )
therefore hardwired to 0.
0 Oh Port Arbitration Table Status (PARBTBLSTS):
RO Hardwired to O since this field is not valid for endpoint devices.

5.1.50 VCI Resource Capability Register (VCICAP) - Offset 11Ch

This register describes the capabilities and configuration of VC1 Virtual Channel

resource.
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 11Ch 00000000h
Bit Default & . . R
Range Access Field Name (ID): Description
31:24 00h Port Arbitration Table Offset (PARBTBL):
’ RO Hardwired to O since this field is not valid for endpoint devices.
Oh
23 RO Reserved
22:16 00h Maximum Time Slots (MTS):
’ RO Hardwired to O since this field is not valid for endpoint devices.
15 Oh Reject Snoop Transactions (RST):
RO Hardwired to O since this field is not valid for endpoint devices.
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Bit Default & . . R
Range Access Field Name (ID): Description
14 Oh Advanced Packet Switching (APS):
RO Hardwired to O since this field is not valid for endpoint devices.
Oh
13:8 RO Reserved
7:0 00h Port Arbitration Capability (PARBCAP):
' RO Hardwired to O since this field is not valid for endpoint devices.

5.1.51 VCI Resource Control Register (VCICTL) - Offset 120h

VCIEN bit and VCIID field are not affected by D3HOT to DO Reset or FLR. VCiM(7:1)
field is not affected by FLR.

Implementation Notes: Due to legacy implementation of the VCiM field being
implemented as reset by D3HOT to DO Reset but not FLR and already work well with
existing SW (and there is no clear definition in the PCI and PCle. Specification whether
it should be reset by D3HOT to DO Reset or not), this legacy implementation remains
no change and documented here as reset by D3ONLY, which is a deviation from D3RST
definition by excluding FLR.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 120h 00000000h
Bit Default & . B P
Range Access Field Name (ID): Description
oh VCi Enable (VCIEN):
31 RW When set to 1, VCi is enabled.
This bit is not affected by D3HOT to DO reset.
Oh
30:27 RO Reserved
VCI ID (VCIID):
26:24 Oh This field assigns a VC ID to the VCI resource. This field is not used
' RW by the PCH hardware, but it is RW to avoid confusing software.
These bits are not affected by D3HOT to DO reset.
Oh
23:20 RO Reserved
19:17 Oh Port Arbitration Select (PARBSEL):
' RO Hardwired to O since this field is not valid for endpoint devices.
16 Oh Load Port Arbitration Table (LPARBTBL):
RO Hardwired to O since this field is not valid for endpoint devices.

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2 February 2023

223 Document Number: 636722



]
Converged Audio, Voice, Speech (cAVS) Controller I n t el
®

Bit Default & . . R
Range Access Field Name (ID): Description
Oh
15:8 RO Reserved
TC/VCI Map (VCIM):
2.1 00h This field indicates the TCs that are mapped to the VCi resource. Bits
’ RW (7:1) are implemented as RW bits. This field is not used by the hardware,
but it is RW to avoid confusing software.
TC/VCI Map (VCIM_O0):
0 Oh This field indicates the TCs that are mapped to the VCI resource. Bit 0
RO is hardwired to 0 indicating it can not be mapped to VCI. This field is
not used by the hardware.

5.1.52 VCI Resource Status Register (VCISTS) - Offset 126h

This register provides status of the configuration of VC1 Virtual Channels.

Type Size Offset Default

PCI 16 bit [B:0, D:31, F:3] + 126h 0000h

Bit Default &

Range Access Field Name (ID): Description

Oh
15:2 RO Reserved

oh VCI Negotiation Pending (VCNP):

1 This bit does not apply to the integrated Intel HD Audio subsystem and
RO ) .

is therefore hardwired to 0.

0 Oh Port Arbitration Table Status (PARBTBLSTS):

RO Hardwired to O since this field is not valid for endpoint devices.

5.1.53 Root Complex Link Declaration Enhanced (RCCAP) - Offset
130h

This register declares the root complex link enhanced capability structure.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 130h 00010005h
Bit Default & . B I
Range Access Field Name (ID): Description
31:20 000h Next Capability Offset (NXTCAP):
’ RO Indicates this is the last capability.
19:16 1h Capability Version (CV):
’ RO Indicates the version of the capability structure present.
0005h PCI Express Extended Capability ID (PCIEECID):
15:0 RO Indicates that this pointer is a Root Complex Link Declaration Enhanced
capability.
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5.1.54 Element Self Description (ESD) - Offset 134h

This register provides information about the Root Complex element containing the Link
Declaration Capability.

Type Size Offset Default

PCI 32 bit [B:0, D:31, F:3] + 134h 0F000100h

Bit Default &

Range Access Field Name (ID): Description

OFh Port Number (PORT):

31:24
RO Intel HD Audio assigned as Port #15.

Component ID (COMPID):
00h Indicates the component ID assigned to this element by software. This is
23:16 written once by platform BIOS and is locked until a platform reset.

RW/L Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
01h Number of Link Entries (LNKENT):

15:8 The Intel HD Audio controller only connects to one device, the SOC egress
RO -
port. Therefore this field reports a value of 1.

Oh
7:4 RO Reserved
oh Element Type (ELTYP):

3:0 RO The Intel HD Audio controller is an Integrated Root Complex Device.
Therefore this field reports a value of Oh.

5.1.55 Link 1 Description (L1DESC) - Offset 140h

This register describes the link entry attributes.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 140h 00000001h
Bit Default & . ) P
Range Access Field Name (ID): Description
00h Target Port Number (TPORT):
31:24 RO The Intel HD Audio controller targets the SOC RCRB egress port, which
is port #0.
Target Component ID (TCOMPID):
00h This field is programmed by platform BIOS to match the component ID of the
23:16 RW/L SOC RCRB that is attached to this RCRB
Locked when FNCFG.BCLD = 1.
Locked by: SBPR.FNCFG.BCLD
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RaBri::je Dle‘i:a::t;lsts& Field Name (ID): Description
Oh
15:2 RO Reserved
1 Oh Link Type (LNKTYP):
RO Indicates Type 0.
0 ih Link Valid (LNKVLD):
RO Hardwired to 1.
5.1.56 Link 1 Lower Address (L1LADD) - Offset 148h
This register specifies the pointer (lower 32 bits) to a memory-mapped RCRB.
Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 148h 00000000h
RaBI:tge szci::s& Field Name (ID): Description
31:14 00000h Link 1 Lower Address (L1LADD):
’ RO/V Hardwired to match the RCBA register value in the PCI-LPC bridge.
. Oh
13:0 RO Reserved
5.1.57 Link 1 Upper Address (LLUADD) - Offset 14Ch

February 2023

This register specifies the pointer (upper 32 bits) to a memory-mapped RCRB.

Type Size Offset Default
PCI 32 bit [B:0, D:31, F:3] + 14Ch 00000000h
Bit Default & . ) P
Range Access Field Name (ID): Description
31:0 00000000h | Link 1 Upper Address (L1LUADD):
' RO/V Hardwired to match the RCBA register value in the PCI-LPC bridge.
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5.2 cAVS Memory Mapped Register Summary
Table 5-2. Summary of cAVS Memory Mapped Registers
Offset (Bsyitz:s) Register Name (Register Symbol) Default Value

Oh 2 Global Capabilities (GCAP) 9701h

2h 1 Minor Version (VMIN) 00h

3h 1 Major Version (VMAJ) O1h

4h 2 Output Payload Capability (OUTPAY) 003Ch

6h 2 Input Payload Capability (INPAY) 001Dh

8h 4 Global Control (GCTL) 00000000h
Ch 2 Wake Enable (WAKEEN) 0000h

Eh 2 Wake Status (WAKESTS) 0000h

10h 2 Global Status (GSTS) 0000h

12h 2 Global Capabilities 2 (GCAP2) 0001h

14h 2 Linked List Capabilities Header (LLCH) 0C0O0h

18h 2 Output Stream Payload Capability (OUTSTRMPAY) 0030h

1Ah 2 Input Stream Payload Capability (INSTRMPAY) 0018h

20h 4 Interrupt Control (INTCTL) 00000000h
24h 4 Interrupt Status (INTSTS) 00000000h
30h 4 Wall Clock Counter (WALCLK) 00000000h
38h 4 Stream Synchronization (SSYNC) 00000000h
40h 4 CORB Lower Base Address (CORBLBASE) 00000000h
44h 4 CORB Upper Base Address (CORBUBASE) 00000000h
48h 2 CORB Write Pointer (CORBWP) 0000h

4Ah 2 CORB Read Pointer (CORBRP) 0000h

4Ch 1 CORB Control (CORBCTL) 00h

4Dh 1 CORB Status (CORBSTS) 00h

4Eh 1 CORB Size (CORBSIZE) 42h

50h 4 RIRB Lower Base Address (RIRBLBASE) 00000000h
54h 4 RIRB Upper Base Address (RIRBUBASE) 00000000h
58h 2 RIRB Write Pointer (RIRBWP) 0000h

5Ah 2 Response Interrupt Count (RINTCNT) 0000h

5Ch 1 RIRB Control (RIRBCTL) 00h

5Dh 1 RIRB Status (RIRBSTS) 00h

5Eh 1 RIRB Size (RIRBSIZE) 42h

60h 4 Immediate Command (IC) 00000000h
64h 4 Immediate Response (IR) 00000000h
68h 2 Immediate Command Status (ICS) 0000h

70h 4 DMA Position Lower Base Address (DPLBASE) 00000000h
74h 4 DMA Position Upper Base Address (DPUBASE) 00000000h
80h 1 Input/Output Stream Descriptor x Control (ISDOCTLBO) 00h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2 February 2023
227 Document Number: 636722



Converged Audio, Voice, Speech (cAVS) Controller

intel

Size . .
Offset (Bytes) Register Name (Register Symbol) Default Value

83h 1 Input/Output Stream Descriptor x Status (ISDOSTS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

84h 4 (ISDOLPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

88h 4 (ISDOCBL) 00000000h

8Ch 2 Input/Output Stream Descriptor x Last Valid Index (ISDOLVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark

8Eh 2 (ISDOFIFOW) 0004h

90h 2 Input/Output Stream Descriptor x FIFO Size (ISDOFIFOS) 0000h

92h 2 Input/Output Stream Descriptor x Format (ISDOFMT) 0000h

94h 2 Input/Output Stream Descriptor x FIFO Limit (ISDOFIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

98h 4 Lower Base Address (ISDOBDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

9Ch 4 Upper Base Address (ISDOBDLPUBA) 00000000h

AOh 1 Input/Output Stream Descriptor x Control (ISD1CTLBO) 00h

A3h 1 Input/Output Stream Descriptor x Status (ISD1STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

Adh 4 (ISD1LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

A8h 4 (ISD1CBL) 00000000h

ACh 2 Input/Output Stream Descriptor x Last Valid Index (ISD1LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark

AER 2 (ISD1FIFOW) 0004h

BOh 2 Input/Output Stream Descriptor x FIFO Size (ISD1FIFOS) 0000h

B2h 2 Input/Output Stream Descriptor x Format (ISD1FMT) 0000h

B4h 2 Input/Output Stream Descriptor x FIFO Limit (ISD1FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

BSh 4 Lower Base Address (ISD1BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

BCh 4 Upper Base Address (ISD1BDLPUBA) 00000000h

COh 1 Input/Output Stream Descriptor x Control (ISD2CTLBO) 00h

C3h 1 Input/Output Stream Descriptor x Status (ISD2STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

C4h 4 (ISD2LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

C8h 4 (ISD2CBL) 00000000h

CCh 2 Input/Output Stream Descriptor x Last Valid Index (ISD2LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark

CEh 2 (ISD2FIFOW) 0004h

DOh 2 Input/Output Stream Descriptor x FIFO Size (ISD2FIFOS) 0000h

D2h 2 Input/Output Stream Descriptor x Format (ISD2FMT) 0000h

D4h 2 Input/Output Stream Descriptor x FIFO Limit (ISD2FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

D8h 4 Lower Base Address (ISD2BDLPLBA) 00000000h
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Size . .
Offset (Bytes) Register Name (Register Symbol) Default Value
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
DCh 4 Upper Base Address (ISD2BDLPUBA) 0000000Ch
EOh 1 Input/Output Stream Descriptor x Control (ISD3CTLBO) 00h
E3h 1 Input/Output Stream Descriptor x Status (ISD3STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
E4h 4 (ISD3LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
E8h 4 (ISD3CBL) 00000000h
ECh 2 Input/Output Stream Descriptor x Last Valid Index (ISD3LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
EEh 2 (ISD3FIFOW) 0004h
FOh 2 Input/Output Stream Descriptor x FIFO Size (ISD3FIFOS) 0000h
F2h 2 Input/Output Stream Descriptor x Format (ISD3FMT) 0000h
F4h 2 Input/Output Stream Descriptor x FIFO Limit (ISD3FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
F8h 4 Lower Base Address (ISD3BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
FCh 4 Upper Base Address (ISD3BDLPUBA) 00000000h
100h 1 Input/Output Stream Descriptor x Control (ISD4CTLBO) 00h
103h 1 Input/Output Stream Descriptor x Status (ISD4STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
104h 4 (ISD4LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
108h 4 (1SD4CBL) 00000000h
10Ch 2 Input/Output Stream Descriptor x Last Valid Index (ISD4LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
10Eh 2 (ISD4FIFOW) 0004h
110h 2 Input/Output Stream Descriptor x FIFO Size (ISD4FIFOS) 0000h
112h 2 Input/Output Stream Descriptor x Format (ISD4FMT) 0000h
114h 2 Input/Output Stream Descriptor x FIFO Limit (ISD4FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
118h 4 Lower Base Address (ISD4BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
11Ch 4 Upper Base Address (ISD4BDLPUBA) 00000000
120h 1 Input/Output Stream Descriptor x Control (ISD5CTLBO) 00h
123h 1 Input/Output Stream Descriptor x Status (ISD5STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
124h 4 (ISD5LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
128h 4 (ISD5CBL) 00000000h
12Ch 2 Input/Output Stream Descriptor x Last Valid Index (ISD5LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
12Eh 2 (ISDSFIFOW) 0004h
130h 2 Input/Output Stream Descriptor x FIFO Size (ISD5FIFOS) 0000h
132h 2 Input/Output Stream Descriptor x Format (ISD5FMT) 0000h
134h 2 Input/Output Stream Descriptor x FIFO Limit (ISD5FIFOL) 0000h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications
Datasheet, Volume 2 February 2023
229 Document Number: 636722



Converged Audio, Voice, Speech (cAVS) Controller

intel

Size . .
Offset (Bytes) Register Name (Register Symbol) Default Value
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
138h 4 Lower Base Address (ISD5BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
13Ch 4 Upper Base Address (ISD5BDLPUBA) 00000000h
140h 1 Input/Output Stream Descriptor x Control (ISD6CTLBO) 00h
143h 1 Input/Output Stream Descriptor x Status (ISD6STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
144h 4 (ISD6LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
148h 4 (ISD6CBL) 00000000h
14Ch 2 Input/Output Stream Descriptor x Last Valid Index (ISD6LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
14Eh 2 (ISDGFIFOW) 0004h
150h 2 Input/Output Stream Descriptor x FIFO Size (ISD6FIFOS) 0000h
152h 2 Input/Output Stream Descriptor x Format (ISD6FMT) 0000h
154h 2 Input/Output Stream Descriptor x FIFO Limit (ISD6FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
el 4 Lower Base Address (ISD6BDLPLBA) £0e00000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
15Ch 4 Upper Base Address (ISD6BDLPUBA) 00000000h
160h 1 Input/Output Stream Descriptor x Control (OSDOCTLBO) 00h
163h 1 Input/Output Stream Descriptor x Status (OSDOSTS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
164h 4 (OSDOLPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
168h 4 (OSDOCBL) 00000000h
16Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSDOLVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
16Eh 2 (OSDOFIFOW) 0004h
170h 2 Input/Output Stream Descriptor x FIFO Size (OSDOFIFOS) 0000h
172h 2 Input/Output Stream Descriptor x Format (OSDOFMT) 0000h
174h 2 Input/Output Stream Descriptor x FIFO Limit (OSDOFIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
178h 4 Lower Base Address (OSDOBDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
17¢Ch 4 Upper Base Address (OSDOBDLPUBA) 00000000h
180h 1 Input/Output Stream Descriptor x Control (OSD1CTLBO) 00h
183h 1 Input/Output Stream Descriptor x Status (OSD1STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
184h 4 (OSD1LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
188h 4 (OSD1CBL) 00000000h
18Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSD1LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
18Eh 2 (OSD1FIFOW) 0004h
190h 2 Input/Output Stream Descriptor x FIFO Size (OSD1FIFOS) 0000h

Intel Atom® x6000E Series, and Intel® Pentium® and Celeron® N and J Series Processors for IoT Applications

February 2023
Document Number: 636722

Datasheet, Volume 2
230




]
I n t el Converged Audio, Voice, Speech (cAVS) Controller
®

Size . .
Offset (Bytes) Register Name (Register Symbol) Default Value
192h 2 Input/Output Stream Descriptor x Format (OSD1FMT) 0000h
194h 2 Input/Output Stream Descriptor x FIFO Limit (OSD1FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

198h 4 Lower Base Address (OSD1BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

19Ch 4 Upper Base Address (OSD1BDLPUBA) 00000000h

1A0h 1 Input/Output Stream Descriptor x Control (OSD2CTLBO) 00h

1A3h 1 Input/Output Stream Descriptor x Status (OSD2STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

1A4h 4 (OSD2LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

1A8h 4 (0SD2CBL) 00000000h

1ACh 2 Input/Output Stream Descriptor x Last Valid Index (OSD2LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark

1AEh 2 (OSD2FIFOW) 0004h

1B0Oh 2 Input/Output Stream Descriptor x FIFO Size (OSD2FIFOS) 0000h

1B2h 2 Input/Output Stream Descriptor x Format (OSD2FMT) 0000h

1B4h 2 Input/Output Stream Descriptor x FIFO Limit (OSD2FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

1B8h 4 Lower Base Address (OSD2BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

1BCh 4 Upper Base Address (OSD2BDLPUBA) 00000000

1COh 1 Input/Output Stream Descriptor x Control (OSD3CTLBO) 00h

1C3h 1 Input/Output Stream Descriptor x Status (OSD3STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

1C4h 4 (OSD3LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

1C8h 4 (OSD3CBL) 00000000h

1CCh 2 Input/Output Stream Descriptor x Last Valid Index (OSD3LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark

1CEh 2 (OSD3FIFOW) 0004h

1DOh 2 Input/Output Stream Descriptor x FIFO Size (OSD3FIFOS) 0000h

1D2h 2 Input/Output Stream Descriptor x Format (OSD3FMT) 0000h

1D4h 2 Input/Output Stream Descriptor x FIFO Limit (OSD3FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

1D8h 4 Lower Base Address (OSD3BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer

1DCh 4 Upper Base Address (OSD3BDLPUBA) 00000000h

1EOh 1 Input/Output Stream Descriptor x Control (OSD4CTLBO) 00h

1E3h 1 Input/Output Stream Descriptor x Status (OSD4STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer

1E4h 4 (OSDA4LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length

1E8h 4 (OSD4CBL) 00000000h

1ECh 2 Input/Output Stream Descriptor x Last Valid Index (OSD4LVI) 0000h
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Size . .
Offset (Bytes) Register Name (Register Symbol) Default Value
Input/Output Stream Descriptor x FIFO Eviction Watermark
1EEh 2 (OSD4FIFOW) 0004h
1FOh 2 Input/Output Stream Descriptor x FIFO Size (OSD4FIFOS) 0000h
1F2h 2 Input/Output Stream Descriptor x Format (OSD4FMT) 0000h
1F4h 2 Input/Output Stream Descriptor x FIFO Limit (OSD4FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
1Fgh 4 Lower Base Address (OSD4BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
1FCh 4 Upper Base Address (OSD4BDLPUBA) 00000000h
200h 1 Input/Output Stream Descriptor x Control (OSD5CTLBO) 00h
203h 1 Input/Output Stream Descriptor x Status (OSD5STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
204h 4 (OSD5LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
208h 4 (OSD5CBL) 00000000h
20Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSD5LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
20Eh 2 (OSDSFIFOW) 0004h
210h 2 Input/Output Stream Descriptor x FIFO Size (OSD5FIFOS) 0000h
212h 2 Input/Output Stream Descriptor x Format (OSD5FMT) 0000h
214h 2 Input/Output Stream Descriptor x FIFO Limit (OSD5FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
218h 4 Lower Base Address (OSD5BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
21Ch 4 Upper Base Address (OSD5BDLPUBA) 00000000h
220h 1 Input/Output Stream Descriptor x Control (OSD6CTLBO) 00h
223h 1 Input/Output Stream Descriptor x Status (OSD6STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
224h 4 (OSD6LPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
228h 4 (OSD6CBL) 00000000h
22Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSD6LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
22Eh 2 (OSD6FIFOW) 0004h
230h 2 Input/Output Stream Descriptor x FIFO Size (OSD6FIFOS) 0000h
232h 2 Input/Output Stream Descriptor x Format (OSD6FMT) 0000h
234h 2 Input/Output Stream Descriptor x FIFO Limit (OSD6FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
238h 4 Lower Base Address (OSD6BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
23Ch 4 Upper Base Address (OSD6BDLPUBA) 00000000h
240h 1 Input/Output Stream Descriptor x Control (OSD7CTLBO) 00h
243h 1 Input/Output Stream Descriptor x Status (OSD7STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
244h 4 (OSD7LPIB) 00000000h
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Input/Output Stream Descriptor x Cyclic Buffer Length
248h 4 (OSD7CBL) 00000000h
24Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSD7LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
24Eh 2 (OSD7FIFOW) 0004h
250h 2 Input/Output Stream Descriptor x FIFO Size (OSD7FIFOS) 0000h
252h 2 Input/Output Stream Descriptor x Format (OSD7FMT) 0000h
254h 2 Input/Output Stream Descriptor x FIFO Limit (OSD7FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
258h 4 Lower Base Address (OSD7BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
25Ch 4 Upper Base Address (OSD7BDLPUBA) 00000000h
260h 1 Input/Output Stream Descriptor x Control (OSD8CTLBO) 00h
263h 1 Input/Output Stream Descriptor x Status (OSD8STS) 00h
Input/Output Stream Descriptor x Link Position in Buffer
264h 4 (OSDSLPIB) 00000000h
Input/Output Stream Descriptor x Cyclic Buffer Length
268h 4 (OSDSCBL) 00000000h
26Ch 2 Input/Output Stream Descriptor x Last Valid Index (OSD8LVI) 0000h
Input/Output Stream Descriptor x FIFO Eviction Watermark
26Eh 2 (OSDSFIFOW) 0004h
270h 2 Input/Output Stream Descriptor x FIFO Size (OSD8FIFOS) 0000h
272h 2 Input/Output Stream Descriptor x Format (OSD8FMT) 0000h
274h 2 Input/Output Stream Descriptor x FIFO Limit (OSD8FIFOL) 0000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
278h 4 Lower Base Address (OSDS8BDLPLBA) 00000000h
Input/Output Stream Descriptor x Buffer Descriptor List Pointer
27Ch 4 Upper Base Address (OSD8BDLPUBA) 00000000
500h 4 Global Time Synchronization Capability Header (GTSCH) 00011F00h
504h 4 Global Time Synchronization Capability Declaration (GTSCD) 00000000h
520h 4 Global Time Synchronization Capture Control (GTSCCO0) 00000000h
524h 4 Wall Frame Counter Captured (WALFCCO) 00000000h
528h 4 Time Stamp Counter Captured Lower (TSCCLO) 00000000h
52Ch 4 Time Stamp Counter Captured Upper (TSCCUO) 00000000h
534h 4 Linear Link Position Frame Offset Captured (LLPFOCO) 00000000h
538h 4 Linear Link Position Captured Lower (LLPCLO) 00000000h
53Ch 4 Linear Link Position Captured Upper (LLPCUOQ) 00000000h
540h 4 Global Time Synchronization Capture Control (GTSCC1) 00000000h
544h 4 Wall Frame Counter Captured (WALFCC1) 00000000h
548h 4 Time Stamp Counter Captured Lower (TSCCL1) 00000000h
54Ch 4 Time Stamp Counter Captured Upper (TSCCU1) 00000000h
554h 4 Linear Link Position Frame Offset Captured (LLPFOC1) 00000000h
558h 4 Linear Link Position Captured Lower (LLPCL1) 00000000h
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55Ch 4 Linear Link Position Captured Upper (LLPCU1) 00000000h
700h Software Position Based FIFO Capability Header (SPBFCH) 00040000h
704h 4 Software Position Based FIFO Control (SPBFCTL) 00000000h
708h 4 %?glgg/sopulté))ut Stream Descriptor x Software Position in Buffer 00000000h
70Ch 4 %?g;gh(}:;ﬁ):lﬁt:gg)eam Descriptor x Max FIFO Size 00000000h
710h 4 %?Sp;tl/sopulté))ut Stream Descriptor x Software Position in Buffer 00000000h
714h 4 %?glgtl/lsl)xiﬁlt:g;r)eam Descriptor x Max FIFO Size 00000000h
718h 4 i?glgtz/gpl.i?)ut Stream Descriptor x Software Position in Buffer 00000000h
71ch 4 %?g;tz/l\cll)x;p;lillt:g;r)eam Descriptor x Max FIFO Size 00000000h
720h 4 i?spgg/sopulté))ut Stream Descriptor x Software Position in Buffer 00000000h
724h 4 %?gsg/ﬁ:;%til't:osg)eam Descriptor x Max FIFO Size 00000000h
728h 4 %?gga/ggg))ut Stream Descriptor x Software Position in Buffer 00000000h
72Ch 4 é?glgzgx;%lﬂt:g;r)eam Descriptor x Max FIFO Size 00000000h
730h 4 %r;g;ts/gét%ut Stream Descriptor x Software Position in Buffer 00000000h
734h 4 %?ggg/lsl)x)tg:lﬂt:g;r)eam Descriptor x Max FIFO Size 00000000h
738h 4 %?gsté)&tl%ut Stream Descriptor x Software Position in Buffer 00000000h
73¢h 4 %?glgg/l\?x)t(%tilftzosg)eam Descriptor x Max FIFO Size 00000000h
740h 4 %gpsth{)%gE%L)Jt Stream Descriptor x Software Position in Buffer 00000000h
744h 4 %g%u[)t{)%uAtQEItF%tsam Descriptor x Max FIFO Size 00000000h
748h 4 %g%th/lcs)t;‘igt;t Stream Descriptor x Software Position in Buffer 00000000
74Ch 4 %gpsth/l(;luAt)pzlL:JItFS(stSam Descriptor x Max FIFO Size 00000000h
750h 4 %g%uljt/z(é%%l;t Stream Descriptor x Software Position in Buffer 00000000h
754h 4 %BIDSUS/Z?II%QEItF%tSam Descriptor x Max FIFO Size 00000000h
758h 4 %gpsugé(gléggl;t Stream Descriptor x Software Position in Buffer 00000000h
75¢h 4 %g%thé(l\)/luAt)?EItF%tSam Descriptor x Max FIFO Size 00000000h
760h 4 %gpSthfl-CS)l;";%l;t Stream Descriptor x Software Position in Buffer 00000000h
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764h 4 %gpSthg%uAtQIL:JItF%tgs)zam Descriptor x Max FIFO Size 00000000h
768h 4 %gpSth/S(;l;E%l;t Stream Descriptor x Software Position in Buffer 00000000h
76Ch 4 %g%th_{Scl\)/ll,JAthlthotSam Descriptor x Max FIFO Size 00000000h
770h 4 %gpSthéCégEgL)Jt Stream Descriptor x Software Position in Buffer 00000000h
774h 4 %gl:’Sthé(l\)fll,JAt;EIthétSam Descriptor x Max FIFO Size 00000000h
778h 4 %g%uljtécs)‘gggt;t Stream Descriptor x Software Position in Buffer 00000000h
77¢h 4 %gpSthé?/luAt;EItF%tg?am Descriptor x Max FIFO Size 00000000h
780h 4 %g%ugéggggl;t Stream Descriptor x Software Position in Buffer 00000000h
784h 4 %gpsthg%uAt)[()gItF%tsam Descriptor x Max FIFO Size 00000000h
800h 4 Processing Pipe Capability Header (PPCH) 00030500h
804h 4 Processing Pipe Control (PPCTL) 00000000h
808h 4 Processing Pipe Status (PPSTS) 00000000h
810h 4 g;[étjt%gulfgxzfz?;s;s&ggu%f)e‘s Host Connection x Linear Link 00000000h
814h 4 II:’r(])I;IutE(/)E])UJSEE:E?SSESCIBQLLF;LDS‘S Host Connection x Linear Link 00000000h
818h 4 ng:ifégufg\xtefE?;SﬁSCIBQLDPiLIIJj‘S Host Connection x Linear DMA 00000000h
81ich 4 Lr;zﬁfégujggte:’E?ssas&ggl_gg)%e;s Host Connection x Linear DMA 00000000h
820h 4 Lr;zrjt‘lcégul_tgxzfz?ssas&rigu?f;es Host Connection x Linear Link 00000000h
824h 4 ng:ifégujggzfE?FfSI?ISCIQQLLFSB()E‘S Host Connection x Linear Link 00000000h
828h 4 ngﬁfégufgxz:’E?I;:;:;s(érigLDPgI)js Host Connection x Linear DMA 00000000h
82Ch 4 II?%Zlut%guUtB;g:E(I)ngas(‘ir{gLIDPFl’%e)S Host Connection x Linear DMA 00000000h
830h 4 Igr;z:fcfégul_tgxctafz?sgliséggLLFSE;e‘s Host Connection x Linear Link 00000000h
834h 4 IIDZE:Jt‘Icé(r?uUtB;(tErF’E?Iggas&ggLLF;Bo?s Host Connection x Linear Link 00000000h
838h 4 'Iprgglut‘lcégul_tgvtdgI’F’E(I)Fc;'szs&glgig;ﬁs Host Connection x Linear DMA 00000000h
83Ch 4 g;z:ﬁ(/)(gngggrPE?sgasclgngé%%‘s Host Connection x Linear DMA 00000000h
840h 4 ngﬁfégufgxg:’g;:gasgglgii;ﬁ)es Host Connection x Linear Link 00000000h
844h 4 Lr;;;r:t%(gujgggrPE(I);SZ%ggLLF";Bc)es Host Connection x Linear Link 00000000h
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848h 4 Lrézrjt%gufgngz?ssas(ggﬂgﬁj‘s Host Connection x Linear DMA 00000000h
84Ch 4 ngﬁfégujg;gfz?ssasclggl_;l)%e)s Host Connection x Linear DMA 00000000h
850h 4 ng:g(/)gul_t([))lejltef?l);sasclszL?Ef‘s Host Connection x Linear Link 00000000h
854h 4 Lr;zlutfégudggtefg?ssas(ézgugs?'s Host Connection x Linear Link 00000000h
858h 4 {)rgpS):thégulfgxtefzcl)sgasclzgl_&l}ie)zs Host Connection x Linear DMA 00000000h
85Ch 4 Lr;z:g(/)gujgg;fg?ssasclzgl_;;’%e)‘s Host Connection x Linear DMA 00000000h
860h 4 Lr;zlutféguﬁgngz?gsaﬂgﬁﬁﬁ)e's Host Connection x Linear Link 00000000h
864h 4 II)rgpS):JtTé(r?uJS;ng?lgsasclggu?s?‘s Host Connection x Linear Link 00000000
868h 4 LT)Z:E(/)Sulfgngz?;g;%?ﬁgﬁj‘s Host Connection x Linear DMA 00000000h
86Ch 4 Lr;zlutfégng;te:’E?sgas(égngFl)%e)'s Host Connection x Linear DMA 00000000h
870h 4 ;r;z:gé(r)]ul_tgwuglf’zclapc;asclrégLLF;E)e's Host Connection x Linear Link 00000000
874h 4 ;T)[;Iutf(/)gudgngg?sgasclggulza?'s Host Connection x Linear Link 00000000h
878h 4 ;r;zlut%guLtc;))WuterPE?ssas&gnggl)_e)ss Host Connection x Linear DMA 00000000h
87ch 4 ;r;z:.gégujggzrg?sgas(l’ggl_g;%e)'s Host Connection x Linear DMA 00000000
880h 4 g(;giuti/)gufgx;fE%CPESS?gLinL%'S Host Connection x Linear Link 00000000h
884h 4 ;r;z:géguJE;te:’E%cPe;HsgngtLpS)'s Host Connection x Linear Link 00000000h
888h 4 g;z:.gégulfgxgrzoocpe;Hs?gLI;gSs Host Connection x Linear DMA 00000000
88Ch 4 ngﬁ?égujggéfE%CPeF?HSiCr]OgLIIDDiES')S Host Connection x Linear DMA 00000000h
890h 4 '1322:1%2ufgxzfzgcpe;ﬁgwlglﬂapl_e)'s Host Connection x Linear Link 00000000h
894h 4 &Z:ﬁégu&g;tefE(())CF?PSHngLEIPpL?)S Host Connection x Linear Link 00000000
898h 4 }Ijr;ps)iut?(/)(r)]ul_tgxtelf’t('%cpe;‘.l_s{icrwﬁlggf)'s Host Connection x Linear DMA 00000000h
89ch 4 gz)zrt%(r?ujgg(te:’E%cPePsHsgfLFSES)s Host Connection x Linear DMA 00000000h
8AOh 4 ér;z:ﬁ(/)cn)ul_tgvtdéfzgci;sg\%j;pss Host Connection x Linear Link 00000000
8A4h 4 }Ijr;p;lut%(r)‘udg;(tarPE%cPe;HsgszlilppUe)'s Host Connection x Linear Link 00000000h
8A8h 4 'IJr;;;:Jt%(guLtgvl\J’terPE%cPePsHsgszFggf)s Host Connection x Linear DMA 00000000h
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8ACh 4 IF’gziut%guLEg;terPE(C))CPePSI-SIPZQLgFES')S Host Connection x Linear DMA 00000000h
8BOh 4 g;z:ﬁéguLthuErPl('chepsHs?gLinLe)'s Host Connection x Linear Link 00000000h
8B4h 4 L?)Fs)rt?(/)gUJESE:E%CPEPSHS?E?LEEUE)'S Host Connection x Linear Link 00000000h
8B8h 4 gg);;iu;c/)guLté)WuterPE%cPePsHs?ngggf)'s Host Connection x Linear DMA 00000000h
8BCh 4 nggﬁfé?UJESE:’E%CPGPSHSE?LBES)s Host Connection x Linear DMA 00000000h
Input/Output Processing Pipe's Host Connection x Linear Link
8COh 4 Position Lower (OPPHC4LLPL) 00000000h
8C4h 4 IPZZ;%?UL}E;Z:E%CPEB}?‘SHSEIELELF’LJG)'S Host Connection x Linear Link 00000000h
8Csh 4 II:’T)FS):‘II;(/)E})ULthUZfE(())cPePSI-SI?Z?LIE)iSSS Host Connection x Linear DMA 00000000h
8CCh 4 L%Z:J;c/)gUJS;tefE%cPe;HSi(EfLFSES')S Host Connection x Linear DMA 00000000h
8DOh 4 IngﬁégUEEWUZ:E%CP?HSEEL&F’S'S Host Connection x Linear Link 00000000h
8D4h 4 }I?’ZZEE(/)SUL}SSESE%CPEFJSHS?E?LEiPpUe)'S Host Connection x Linear Link 00000000h
8D8h 4 L%Z:Jt%gul_tgwuzrE%CPeFfHSEISQLFI;FEE)'S Host Connection x Linear DMA 00000000h
8DCh 4 &Z:ﬁégULEE:Z:’E%CPePSHSiCnELFSgSl)s Host Connection x Linear DMA 00000000h
8EOh 4 }I?’rc])’;?t?(/)gul_tgwu(tafE%CPePSHS?gLEiPpLe)IS Host Connection x Linear Link 00000000h
8E4h 4 Iprz)p;?t%(r?uJE;te:’E%cPe;HsgthLpS)'s Host Connection x Linear Link 00000000h
8ESh 4 ;ZzﬁfégulfgwuzrPE%CPePSHSi(?GgLFI;SE)IS Host Connection x Linear DMA 00000000h
8ECh 4 LZZK}:{)SUJBS;fE%CPe;HS?GQLI;SSI)S Host Connection x Linear DMA 00000000h
8FOh 4 g;;;:g(/)(r?ul_tgwu(t%rF’E%cPe;Hsig?LprSs Host Connection x Linear Link 00000000h
8F4h 4 ér(\)g:ﬁégudgngE%cPePsHs??LEippUe)'s Host Connection x Linear Link 00000000h
8F8h 4 }Ijr(;z;g(/)gufgx(tafE%cPePsHs?;;nggf)'s Host Connection x Linear DMA 00000000h
8FCh 4 IIDZF;:JJ(/)SULEESEI’E%CPEPSHSQ?LESS)S Host Connection x Linear DMA 00000000h
900h 4 ngﬁgégul_tgxtefE%CPeF?HSiC?gLEiPpLe)‘S Host Connection x Linear Link 00000000h
904h 4 Lr(])zrtfc/)gujggtefE%CPeF?HS?gLEIPpLT)‘S Host Connection x Linear Link 00000000h
908h 4 lIDr;[;:Jt%(r?uLtgvl\J“te:’E%cpe;Hs?gLF[;iESs Host Connection x Linear DMA 00000000h
90Ch 4 II?’rc];z:théguJB;tefE?)CPeF?HSggLBSLeJ)s Host Connection x Linear DMA 00000000h
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910h 4 é?gﬁfé%étTpLu)t Processing Pipe's Link Connection x Control 00000000h
914h 5 %?}E;Eé%l;ﬁ%t Processing Pipe's Link Connection x Format 0000h
918h 4 Lr;zitg(/)gul_t(y)awugfz?ssisc,igam_p)e‘s Link Connection x Linear Link 00000000h
91ch 4 Lr:)zlut%gudggtefz?ssﬁ(szlgagﬁ)e's Link Connection x Linear Link 00000000h
920h 4 i?gslfé?gﬁu)t Processing Pipe's Link Connection x Control 00000000h
924h 2 %?S;Eécl)gltvrl)'ll'l)t Processing Pipe's Link Connection x Format 0000h
928h 4 Lr;;;lutfégulfgwutefz?ssﬁg