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Introduction

1.1

Note:

Note:
Note:

Note:

Note:

1.2

1.3

About this Manual

This document is intended for Original Equipment Manufacturers (OEMs), Original
Design Manufacturers (ODM) and BIOS vendors creating products based on the Intel®
100 Series and Intel® C230 Series Chipset Family Platform Controller Hub (PCH).

Throughout this document, the Platform Controller Hub (PCH) is used as a general term
and refers to all Intel® 100 Series and Intel® C230 Series PCH SKUs, unless specifically
noted otherwise.

Throughout this document, PCH-H refers to desktop, server/workstation, and mobile
segment PCH SKUs, unless specifically noted otherwise.

Throughout this document, the terms “Desktop” and “Desktop Only” refers to
information that is applicable only to Desktop PCH, unless specifically noted otherwise.

Throughout this document, the terms “Server/Workstation” and “Server/Workstation
Only” refers to information that is applicable only to Server/Workstation PCH, unless
specifically noted otherwise.

Throughout this document, the terms “"Mobile” and “Mobile Only” refers to information
that is applicable only to Mobile PCH, unless specifically noted otherwise.

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

This manual abbreviates buses as Bn, devices as Dn and functions as Fn. For example
Device 31 Function 0 is abbreviated as D31:F0, 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.

References

Specification Document #/Location
Intel® 100 Series and Intel® C230 Series Chipset Family Platform 332691-00EN
Controller Hub (PCH) Datasheet, Volume 2 of 2

Overview

The PCH provides extensive I/0O support. Functions and capabilities include:
e ACPI Power Management Logic Support, Revision 4.0a
e PCI Express* Base Specification Revision 3.0

e Integrated Serial ATA Host controller, supports data transfer rates of up to 6Gb/s on
all ports

e XHCI USB controller with SuperSpeed USB 3.0 ports
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Note:

Table 1-1.

Introduction

e USB Dual Role/OTG Capability

e Direct Media Interface (DMI)

e Serial Peripheral Interface (SPI)
e Enhanced Serial Peripheral Interface (eSPI)

¢ Flexible I/O—Allows some high speed I/0 signals to be configured as PCle*, SATA

or USB 3.0

e General Purpose Input Output (GPIO)
e Low Pin Count (LPC) interface

e Interrupt controller
e Timer functions

e System Management Bus (SMBus) Specification, Version 2.0

e Integrated Clock Controller (ICC)/Real Time Clock Controller (RTCC)

« Intel® High Definition Audio and Intel® Smart Sound Technology (Intel® SST)
o Intel® Serial I/0 UART Host controllers

e Intel® Serial 1/0 I2C Host controllers

e Integrated 10/100/1000 Gigabit Ethernet MAC

e Integrated Sensor Hub (ISH)

e Supports Intel® Rapid Storage Technology (Intel® RST)

 Supports Intel® Active Management Technology (Intel® AMT)

o Supports Intel® Virtualization Technology for Directed I/0 (Intel® VT-d)
e Supports Intel® Trusted Execution Technology (Intel® TXT)

e JTAG Boundary Scan support

o Intel® Trace Hub (Intel® TH) and Direct Connect Interface (DCI) for debug

Not all functions and capabilities may be available on all SKUs. The following table
provides an overview of the PCH-H I/O capabilities.

PCH-H I/0 Capabilities

Interface

PCH-H

CPU Interface

DMI Gen3 x4

20

PCle Up to 20 Gen3 lanes (up to 16 devices max)
usB Up to 10 SS, 14 HS, 1 OTG

SATA Up to 6 SATA Revision 3.0

LAN Ports 1 GBE

Audio Intel” HD Audio, I2S (Bluetooth), Direct attach Digital Mic (DMIC)
LPC 24 MHz, No DMA

eSPI 1 CS#, Quad Mode

1°C 2

UART 3

Generic SPI (GSPI) 2

Integrated Sensor Hub (ISH) 2 I2C, 2 UART
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1.4 PCH SKUs

Table 1-2. PCH-H SKUs

intel.

Features H110 H170 HM170 QM170 Z170 B150 Q150 Q170
Intel® Rapid Storage Technology AHCI Full Full Full Full AHCI AHCI Full
Mode Features® | Features® | Features® | Features® Mode Mode Features®
Total USB 3.0 Ports 4 8 8 8 10 6 8 10
Total USB 2.0 Ports 10! 143 143 143 143 122 143 143
Total SATA 3.0 Ports (Max 6 Gb/s) 4 6 4 4 6 6 6 6
Total PCI Express* Lanes (Gen) 6(2.0) | 16(3.0) | 16 (3.0) | 16 (3.0) | 20(3.0) | 8(3.0) | 10 (3.0) | 20 (3.0)
Total Intel® RST capable PCIe and 6 6 6 7 7
SATA Express® Storage Devices 0 2 2 2 3 0 0 3
Processor dgfx bifurcation support No No Yes® Yes® Yes® No No Yes®
Notes:
1. USB 2.0 port numbers: 1-10
2. USB 2.0 port numbers: 1-12
3. USB 2.0 port numbers: 1-14
4.  SATA Express Capable Ports (x2)
5. PClIe configuration 1x16, or 2x8 or 2x4 or 1x8 are supported
6. Intel® RST PCle supports RAID configuration 0/1.
7. Intel® RST PCle supports RAID configuration 0/1/5
8.  Full featured includes SATA RAID 0/1/5/10 support
Table 1-3. PCH-H HSIO Detail (Lane 1-14)
SKU 1 2 3 4 5 6 7 8 9 10 11 12 13 14
H110 ung3G0/ El el s N/A N/A N/A N/A N/A | LAN Only P&ﬁ/ PCle | PCle | PCle
H170 USB3.0/ | USB | USB | uSB o USB 0P | use3.0 | UsB3.0 | PCle FCle/ | FCIe/ | bcte | pcie | pele
USB3.0/ | USB usB usB usB USB | USB3.0/ | USB 3.0/ PCle/ | PCle/

HM170 oTG 3.0 3.0 3.0 3.0 3.0 PCle PCle PCle LAN LAN | PCle | PCle | PCle
USB3.0/ | USB usB usB usB USB | USB3.0/ | USB 3.0/ PCle/ | PCle/

QM170 0TG 3.0 3.0 3.0 3.0 3.0 PCle PCle PCle LAN LAN | PCle | PCle | PCle
USB3.0/ | USB usB usB usB USB | USB3.0/ | USB3.0/ | USB3.0/ | USB3.0/ | PCle/

z170 0TG 3.0 3.0 3.0 3.0 3.0 PCle PCle PCle | PCle/LAN | LAN | PCle | PCle | PCle

B150 ung3é0/ %sg %sgs %sgs %Sg %sgs N/A N/A va | anonly | PO¥ L pcie | pce | pre

Q150 ung3é0/ %sg %sgs %sgs %Sg %sgs USB 3.0 | USB 3.0 nva | anonly | PO pcie | pce | pre
USB3.0/ | USB usB usB UsB USB | USB3.0/ | USB3.0/ | USB3.0/ | USB3.0/ | PCle/

Q170 0TG 3.0 3.0 3.0 3.0 3.0 PCle PCle PCle | PCle/LAN | LAN | PCle | PCle | PCle

Table 1-4. PCH-H HSIO Detail (Lane 15-26) (Sheet 1 of 2)

SKU 151 16! 17 18 191 20! 21 22 23 24 25 26

H110 PCle/ LAN | PCle N/A LAN Only | SATAO/ LAN | SATA1 SATA SATA N/A N/A N/A N/A
PCIe/LAN | PCle/ PCle/ PCle/LAN / | PCle/ PCle/ PCle/

H170 JSATAO | SATAL PCle LAN SATAO SATAL SATA SATA SATA SATA PCle PCle
PCIe/LAN | PCle/LAN/ PCle/ PCle/LAN/ | PCle/ PCle/ PCle/

HM170 | Sia0 | saTal PCle LAN SATAO SATAL SATA SATA N/A N/A N/A N/A
PCIe/LAN | PCle/LAN/ PCle/ PCle/ LAN/ | PCle/ PCle/ PCle/

QM170 | ;cha0 | sATAL PCle LAN SATAO SATAL SATA SATA N/A N/A N/A N/A
PCIe/LAN | PCle/ PCle/ PCle/LAN / | PCle/ PCle/ PCle/ PCle/ PCle/

z170 JSATAO | SATAL PCle LAN SATAO SATAL SATA SATA SATA SATA PCle PCle
PCIe/LAN | PCle/ PCle/

B150 /SATAD SATAL PCle LAN SATAO SATAL SATA SATA SATA SATA N/A N/A
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Table 1-4. PCH-H HSIO Detail (Lane 15-26) (Sheet 2 of 2)
SKU 15! 16! 17 18 19! 20! 21 22 23 24 25 26
Q150 /Pgli%LoAN g‘/i.lr% PCle Egll\f/ gi.lri/oLAN / ZCA‘Ir% SATA SATA SATA SATA N/A N/A
PCIe/LAN | PCle/ PCle/ PCIe/LAN / PCle/ PCle/ PCIe/ PCle/ PCle/
Q170 /SATAO | SATA1 PCle LAN SATAO SATA1 SATA SATA SATA SATA PCle PCle
Notes:
1. Refer to Flexible IO chapter for the additional information.
Table 1-5. Mobile Client/Server/Mobile SKUs
Mobile
Features
CM236
Intel® Rapid Storage Technology Full Features8
Intel® Rapid Storage Technology enterprise Full Features®
Total USB 3.0 Ports Up to 10
Total USB 2.0 Ports 142
Total SATA 3.0 Ports (Max 6 Gb/s) 8
Total PCI Express* Lanes (Gen) 20 (3.0)
Total PCIe and SATA Express Storage Devices 4° 36
Processor dgfx bifurcation support Yes
Notes:
1. USB 2.0 port numbers: 1-12
2. USB 2.0 port numbers: 1-14
3. Refer to Flexible I/0 section for additional information
4. SATA Express Capable Ports (x2)
5.  No PCle SSD Support in Intel® RSTe Driver
6. Intel® RST Support for Workstation only. Intel® RST PCle supports RAID configuration 0/1/5
7. Intel® RST support for upto 3 PCle/SATAe devices.
8. Full featured includes SATA RAID 0/1/5/10 support.
Table 1-6. Mobile Client/Server/Workstation SKUs
Mobile Client /
Server .
Features Server/Workstation
C232 CM236° / C236
Intel® Rapid Storage Technology No Full Features®
Intel® Rapid Storage Technology enterprise Full Features® Full Features®
Total USB 3.0 Ports 6 Up to 10
Total USB 2.0 Ports 12! 142
Total SATA 3.0 Ports (Max 6 Gb/s) 6 8
Total PCI Express* Lanes (Gen) 8 (3.0) 20 (3.0)
Total PCIe and SATA Express Storage Devices 4° 1 36
Processor dgfx bifurcation support Yes Yes
Notes:
1. USB 2.0 port numbers: 1-12
2. USB 2.0 port numbers: 1-14
3. Refer to Flexible I/O section for additional information
4. SATA Express Capable Ports (x2)
5. No PCle SSD Support in Intel® RSTe Driver
6. Intel® RST Support for Workstation only. Intel® RST PCIe supports RAID configuration 0/1/5
7. Intel® RST support for up to 3 PCle/SATAe devices.
8.  Full featured includes SATA RAID 0/1/5/10 support.
9. Mobile client CM236 has the same features as Server/WS C236.

22

Datasheet, Volume 1




®
Introduction l n tel
Table 1-7. Mobile Client /Server/Workstation PCH HSIO Detail (Lane 1-13)
SKU 1 2 3 4 5 6 7 8 9 10 11 12 13
UsB usB USB | usB3.0/
2243236/ USB3.0/ | usB3.0 | USB3.0 | USB3.0 | USB3.0 [ USB3.0 | 3.0/ 3.0/ 3.0/ PCIE/ FCI/ | pcte | pcre
PCle PCle PCle LAN
c232 USB3.0/ | use3.0 | USB3.0 | USB3.0 | USB3.0 | USB3.0 | N/A N/A vA | anonly | PO pce | pcte
Table 1-8. Mobile Client/Server/Workstation PCH HSIO Detail (Lane 14-26)

SKU 14 15 16 17 18 19 20 21 22 23 24 25 26
CM236 / pCI SATAO!Y/ | SATA1l/ PCI PCIE/ SATAO!/ | SATA1l/ | SATA/ SATA/ SATA/ SATA/ SATA/ | SATA/
C236 € | PCle/LAN | PCle € LAN PCIE/LAN | PCle PCle PCle PCle PCle PCle PCle

SATA/ SATA/ PCle/
Cc232 PCle hCle hele PCle LAN SATA SATA SATA SATA SATA SATA N/A N/A
Notes:
1. Refer to Flexible IO chapter for the additional information.
23
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PCH Controller Device IDs

PCH Controller Device IDs

2.1 Device and Revision ID Table
The Revision ID (RID) register is an 8-bit register located at offset 08h in the PCI
header of every PCI/PCIe* function. The RID register is used by software to identify a
particular component stepping when a driver change or patch unique to that stepping is
needed.
Table 2-1. PCH-H Device and Revision ID Table (Sheet 1 of 2)
Device . . . i D1
1D (h) Device Function - Device Description S(I':‘I)D Notes
A102 | D23:F0 - SATA Controller (AHCI Mode) 31 BIfoK,Uzsi%%?Mges.o' B150, H170,
A103 D23:F0 - SATA Controller (AHCI Mode) 31 Mobile H SKUs: HM170, QM170
3rd Party RAID [AIE=1].
A106 D23:F0 - SATA RAID Controller (RAID) 31 DT SKUs: Q170, H170, Z170,
CM236.
A107 | D23:FO - SATA Controller (RAID) 31 ;?bﬁ:r;ysledg [I:|AI*I/IEl:7(1)?-QM17O.
Intel® RST RAID [AIE=0, AIES=0].
2822 D23:F0 - SATA RAID Controller (RAID) 31 All DT SKUs: Q170, H170, Z170,
CM236.
282A | D23:FO0 - SATA RAID Controller (RAID) 31 H‘é;:i F:'S;KTJZI:Dstz?EQQIs;O]'
Intel® RSTe RAID [AIE=0,
2826 D23:F0 - SATA RAID Controller (RAID) 31 AIES=1]. .
Server SKUs: CM236.
RSTe Device ID for the controller.
A110 D28:F0 - PCI Express* Root Port #1 F1
Al1l1 D28:F1 - PCI Express Root Port #2 F1
Al112 D28:F2 - PCI Express Root Port #3 Fi
A113 D28:F3 - PCI Express Root Port #4 F1
Al14 D28:F4 - PCI Express Root Port #5 F1
A115 D28:F5 - PCI Express Root Port #6 F1
Al116 D28:F6 - PCI Express Root Port #7 F1
Al117 D28:F7 - PCI Express Root Port #8 F1
A118 D29:F0 - PCI Express Root Port #9 Fi
A119 D29:F1 - PCI Express Root Port #10 F1
Al1A D29:F2 - PCI Express Root Port #11 F1
Al11B D29:F3 - PCI Express Root Port #12 F1
Al11C D29:F4 - PCI Express Root Port #13 F1
A11D D29:F5 - PCI Express Root Port #14 F1
Al1E D29:F6 - PCI Express Root Port #15 Fi
Al11F D29:F7 - PCI Express Root Port #16 F1
A120 D31:F1 - P2SB 31
A121 D31:F2 - Power Management Controller 31
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PCH Controller Device IDs

Table 2-1. PCH-H Device and Revision ID Table (Sheet 2 of 2)

- D1

Device Device Function - Device Description SRID Notes

ID (h) (h)

A123 D31:F4 - SMBus 31

A124 D31:F5 - SPI Controller 31

A125 D31:F6 — GbE Controller 31

A126 D31:F7 - Intel® Trace Hub 31

A127 D30:F0 - UART #0 31 See Note 1

A128 D30:F1 - UART #1 31 See Note 1

A129 D30:F2 - GSPI #0 31 See Note 1

A12A D30:F3 - GSPI #1 31 See Note 1

A12F D20:F0 - USB 3.0 xHCI Controller 31

A130 D20:F1 - USB Device Controller (OTG) 31

A131 D20:F2 - Thermal Subsystem 31

A135 D19:F0 - ISH 31

A13A | D22:FO - Intel® MEI #1 31

A13B D22:F1 - Intel® MEI #2 31

A13C D22:F2 - IDE Redirection 31

A13D D22:F3 - Keyboard and Text (KT) Redirection 31

A13E D22:F4 - Intel® MEI #3 31
PCH Device IDs:
H110: A143
H170: A144
Z170: A145

ﬁi‘;é' D31:F0 - LPC or eSPI Controller 31 Q170: A146
Q150: A147
B150: A148
CQM170: A14D
HM170: A14E
CM236: A150

A160 D21:F0 - I2C Controller #0 31

Al61 D21:F1 - I?C Controller #1 31

A162 D21:F2 - I?C Controller #2 31

A163 D21:F3 - I?C Controller #3 31

A166 D25:F0 — UART Controller #2 31

A167 D27:F0 - PCI Express Root Port #17 31

A168 D27:F1 - PCI Express Root Port #18 31

A169 D27:F2 - PCI Express Root Port #19 31

A16A D27:F3 - PCI Express Root Port #20 31
PCH Device IDs:

A170 | D31:F3 - Intel® High Definition Audio (Intel® HD 31 ;?;'t%vr';gszsws are for KBLH

Audio) (Audio, Voice, Speech) HM175: A171

QM175: A171
CM238: A171

Note:

1. No more than 4 functions in Device 30 can be enabled in PCH.
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3 Flexible I/0

3.1 Acronyms
Acronyms Description
HSIO High Speed I/0 lanes
OTG On-the-Go
3.2 References
None.
3.3 Overview

Flexible I/0O is an architecture that allows some high-speed signals to be statically
configured as PCI Express* (PCle*), USB 3.0 or SATA signals per I/O needs on a
platform.

3.4 Description
The PCH implements a number of high-speed I/O (HSIO) lanes that are split between
the different interfaces, PCle*, USB 3.0, SATA, GbE, USB Dual Role (OTG). The

following figure summarizes the PCH HSIO lanes multiplexing.

The Flexible I/0 is configured through soft straps.

Note: Some port multiplexing capabilities are not available on all SKUs. Refer to the SKU
overview section for specific SKU details.
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3.4.1 PCH-H Flexible I/0

Figure 3-1. HSIO Multiplexing on PCH-H
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There are 26 HSIO lanes on the PCH-H, supporting the following port configurations:
1. Up to 20 PCle lanes (multiplexed with USB 3.0 ports, SATA Ports)
— Only a maximum of 16 PCle ports (or devices) can be enabled at any time.

— Ports 1-4, Ports 5-8, Ports 9-12, Ports 13-16, and Ports 17-20, can each be
individually configured as 4x1, 2x2, 1x2 + 2x1, or 1x4.

2. Up to 6 SATA ports (8 SATA ports for Server Only) (multiplexed with PCle)

— SATA Port 0 has the flexibility to be mapped to either PCIe Port 9 or Port 13.
Similarly, SATA Port 1 can be mapped to either PCIe Portl10 or Port 14.

3. Up to 10 USB 3.0 ports (multiplexed with PCle)
— USB Dual Role (OTG) capability is available on USB 3.0 Port 1.
4. One GbE lane
— GbE can be mapped into one of the PCIe Ports 4-5, Port 9, and Ports 12-13.
— When GbE is enabled, there can be at most up to 15 PCle ports enabled.
5. Up to 3 Intel RST for PCle storage devices supported.
— Devices can be x2 or x4.

— Note that the PCIe* storage devices should be implemented on specific PCle*
groups as described in the figure above.

— Maximum number of devices that can be supported with RST are SKU
dependent.
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3.5 HSIO Port Selection

The HSIO port configuration is statically selected by soft straps.

3.5.1 PCIe/SATA Port Selection

28

In addition to static configuration using soft straps, HSIO lanes that have PCle/SATA
port multiplexing can be configured using SATAXPCIE signaling to support
implementation like SATA Express or mSATA, where the port configuration is selected
by the type of the add-in card that is used.
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Memory Mapping

4.1

4.2

4.2.1

Table 4-1.

Overview

This section describes (from the processor perspective) the memory ranges that the
PCH decodes.

Functional Description

PCI Devices and Functions

The PCH incorporates a variety of PCI devices and functions, as shown in Table 4-1. If
for some reason, the particular system platform does not want to support any one of
the Device Functions, with the exception of D30:FO0, they can individually be disabled.
The integrated Gigabit Ethernet controller will be disabled if no Platform LAN Connect
component is detected (See Chapter 21, “Gigabit Ethernet Controller”). When a
function is disabled, it does not appear at all to the software. A disabled function will
not respond to any register reads or writes, insuring that these devices appear hidden
to software.

PCI Devices and Functions (Sheet 1 of 2)

Device: Functions # Function Description

Bus 0: Device 31: Function 0 LPC Interface (eSPI Enable Strap = 0)
eSPI Interface (eSPI Enable Strap = 1)

Bus 0: Device 31: Function 1 P2SB

Bus 0: Device 31: Function 2 PMC

Bus 0: Device 31: Function 3 Intel® High Definition Audio (Intel® HD Audio) (Audio, Voice,
Speech)

Bus 0: Device 31: Function 4 SMBus Controller

Bus 0: Device 31: Function 5 SPI

Bus 0: Device 31: Function 6 GbE Controller

Bus 0: Device 31: Function 7 Intel® Trace Hub

Bus 0: Device 30: Function 0 UART #0

Bus 0: Device 30: Function 1 UART #1

Bus 0: Device 30: Function 2 SPI #0

Bus 0: Device 29: Function 0 PCI