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Chapter 1  Introduction

The AMD A58, A68H, A78, and A88X FCH, code-named “Bolton-D2/Bolton-D2H/Bolton-D3/
Bolton-D4” are the second generation fusion controller hub (FCH) from AMD designed to deliver the
quality and performance needed for ultimate high end computing, multitasking, and multimedia
functionality on performance embedded platforms. The The AMD A58, A68H, A78, and A88X FCH
arereferred to by their code names throughout this document.

Supporting AMD accelerated processing units (APUSs), Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-
D4 replaces the traditional two-chip approach with a new, single-chip architecture, reducing power
consumption and improving system performance while reducing the overall chipset footprint. Bolton-
D2/Bolton-D2H/Bolton-D3/Bolton-D4 provides sixSATA 6Gb/s ports and four USB 3.0 ports for
expanded /O connectivity.

Chapter 1 Introduction 15
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1.1 Features of Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-

D4

Features listed below are applicable to Bolton variants D2, D2H, D3, and D4 unless otherwise stated.

Processors Supported

m Supports AMD Accelerated Processor Units
(APUs)

Unified Media Interface (UMI)

m 1-, 2- or 4-lane UMI connecting the FCH with
the APU

m Automatic detection of lane configuration on
boot-up

® Dynamic lane width up/down configuration on
detecting bandwidth requirement

B Supports transfer rate of 2.5 GT/s (2GB/s) or
5 GT/s (5GBI/s) per lane

m Clock speed can be locked at 2.5 GHz for power
saving

PCI Express® 2.0 Controller

m Four-lane PCI Express (PCle®) 2.0 interface,
supporting up to four general purpose (GPP)
devices. Supported configurations include:

1x4
2x2
1x2 + 2x1
4x1

m Supports LOs and L1 link power states for power
saving

USB 3.0/2.0/1.1 Host Controllers

m 2 xHCI (v.1.0), 3 OHCI, and 2 EHCI host
controllers to support:

4 USB 3.0 ports (Bolton-D3/D4 only)
2 USB 3.0 ports (Bolton-D2H only)

10 USB 2.0 ports (Bolton-D2H and D3 only)
14 USB 2.0 ports (Bolton-D2/D4)

2 dedicated USB 1.1 ports (for internal devices
only)
Supports xHCI 1.0 features + debug port

Supports OHCI legacy keyboard/mouse
Supports wake function in S3 and S4
Supports USB debug port for EHCI controllers

Supports port disable with individual control

SMBus Controller

® Two SMBus controllers — one is multiplexed on
three (3) pairs of SMBus signals while the other
controller is dedicated for ASF or a Synaptics
InterTouch Touchpad device

B Supports SMBALERT # signal

Interrupt Controller

m Supports IOAPIC/X-10 APIC mode for 24
channels of interrupts

m Supports 8259 legacy mode for 15 interrupts

m Supports programmable level/edge triggering on
each channels

m Supports serial interrupt on quiet and
continuous mode

DMA Controller

B Two cascaded 8237 DMA controllers
m Supports LPC DMA

LPC Host Bus Controller

m Supports LPC-based super I/O and flash
devices

m Three programmable memory windows
® Supports two master/DMA devices

16 Introduction
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m Supports TPM version 1.1/1.2 devices for
enhanced security

m Supports SPI devices at speed up to 66MHz
® Supports a maximum SPlI ROM size of 16MB
m Supports single, dual, and quad data SPI

SATA Controller

m Supports six (Bolton-D3) / eight (Bolton-D4)
third-generation SATA ports with transfer rates up
to 6 Gbit/s

B Supports six (Bolton-D2) second Generation
SATA ports with transfer rates up to 3 Gbit/s.

W Supports SATA first-generation
(up to 1.5 Ghit/s) and second-generation (up to 3.0
Ghbit/s)-compliant devices

m Complies with SATA 3.0 specification
m Supports three modes of operation:
IDE emulation mode
AHCI 1.3 mode

®  Any of the ports can be configured to a lower
transfer rate of 3.0 or 1.5 Gbit/s for power saving

m  Any of the SATA ports can be configured to
support second generation e-SATA port
(compatible with devices running at 3 Gbit/s and
1.5 Ghit/s)

m  AHCI Mode supporting the following features:
DIPM (Device Initiated Power Management)
HIPM (Host Initiated Power Management)
Hot Plug detection and notification
NCQ (Native Command Queue) mode
FIS Based Switching Mode

High Definition Audio
Four independent output streams (DMA)
Four independent input streams (DMA)
Multiple channels of audio output per stream

||

[ ]

[ ]

W Supports up to 4 codecs

m Up to 192kHz sample rate and 32-bit audio
[ ]

64-bit addressing capability for DMA bus master
and MSI

m Unified Audio Architecture (UAA) compatible

AMD Bolton-D2/D2H/D3/D4 FCH Databook

m HD Audio registers can be located anywhere in
the 64-bit address space

m Supports 3.3V/1.5V dual-voltage interface for
power saving

Timers

m 8254-compatible timer

Microsoft® High Precision Event Timer (HPET)
ACPI power management timer

Watchdog timer
AMD boot timer

Real Time Clock (RTC)

m 272-byte battery-backed CMOS RAM
m Hardware-supported century rollover
m Hardware-supported day-light saving feature

m RTC battery monitoring feature

Power Management

m  ACPI specification 3.0 compliant power
management schemes

m Supports processor C states
B Supports system SO, S3, S4, and S5 states
m Supports the S5 Plus power saving mode.

m Wakeup events for S3, S4, and S5 generated
by:
Any GEVENT pins that are on the S5 domain
Any GPM pins that are on the S5 domain

USB (Note: Remote wake from S5 for USB is
not supported by the operating systems’ USB
driver stacks)

HD modem

Power Button
Internal RTC wakeup
SMI Event

Consumer IR

Chapter 1

Introduction 17
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SMM support: generating SMI by power

management events, bus transaction (I0, memory,
or PCI configuration cycle) trapping, internal
controllers, GPIO, timer, management message

CLKRUN# support for PCI power management
Low idle power

Supports STPCLK# control

ALPM (HIPM) on SATA

DIPM on SATA

Integrated Micro-Controller (IMC)

8051 microcontroller:
4 Kbytes of data memory

64 Kbytes base instruction plus expanded
instruction (beyond 64 KB) support

Thirteen interrupts, 50 interrupt sources, 4
interrupt priority levels

33 MHz operation in SO state, 16 MHz operation

in system sleep state; option to stop clock when

idle

m JTAG-based In-Circuit Emulator (ICE) or
debugger

m Host I/O interface

m Four general purpose timers/counters

m Hibernation, Watchdog, and RTC timers

m Access to all FCH MMIO resources (e.g. PMIO,

RTC, BIOS_RAM registers)

Consumer IR

Media center infrared with wake from all states
Two transmitters

IR receiver and wideband learning receiver

Fully compatible with Microsoft Windows®

Vista® and Windows 7 Media Center

Hardware Monitoring

Fan control: IMC-based APU fan control via SB-

TSI (Not supported on Bolton-D2H)

51451 Rev.3.02 January 2015

Integrated Clock Generator

m Provides 25 MHz, 14.3 MHz (frequency is
14.318 MHz on average; cycle-to-cycle variation
can be between 14.2857 and 14.8148 MHz), and
48 MHz clocks

m Provides clocks for APU, external graphics,
UMI, and nine general purpose PCle devices

VGA Translator

m Provides VGA translation function. Supports a
maximum resolution of 1920x1600 at a refresh rate
of 60 Hz.

® Auto monitor detection

m  Automatic power down for VGA DAC when
there is no monitor attached

m Driver can put the VGA DAC into low power
mode when a VGA monitor is attached but inactive.

SD Flash Controller

m Clock speed up to 50 MHz (high-speed mode)

m Supports both standard (SD) and high-capacity
(SDHC) formats

® Supports 1 and 4-bit modes
m For the SDHC format:

Supports capacity range of 4 to 32 GB, 4 pins @
50 MHz. Note: With Windows 7 (32 or 64 bit)
and MS Hotfix KB976422, up to 2 TB is
supported.

Supports speed classes of up to Class 10
m For the SD format:

Supports capacities of up to 2 GB

Miscellaneous

m Access to ACPI features through:
SMBus
ASFBus
GPIO

18
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1.2 Branding and Part Numbers

-

ASIC NAME
DATE CODE
MADE IN COO
XXXXXX. XX
177-7777777

Figurel. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Branding and Part Number

Notes on branding diagram:
* Branding can bein laser, ink, or mixed laser-and-ink-marking.
* AMD logo image may bein hollow/outline form.

» For the ASIC Name, FCH isused for production parts, while the engineering codename is
used for engineering samples.

» For the Date Code, ENG designates engineering sample (it does not appear for production
parts).

Figure legends:

ASIC NAME = See table below.

DATE CODE = YYWW (YY = assembly start year, WW = assembly start week)

COO = Country of origin (assembly site)

XXXXXX. XX = Wafer foundry lot number.wafer ID (wafer ID may not appear sometimes)
Z277-7777777 = AMD part number (see table below)
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Table 1. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Part Numbers

ASIC Name | ASIC Revision | DateCode | AMD Part Number
Bolton-D4 Parts
Bolton-D4 A0 YYWW ENG 218-0844004
Bolton-D4 Al YYWW ENG 218-0844016
FCH Al YYWW 218-0844016
Bolton-D3 Parts
Bolton-D3 A0 YYWW ENG 218-0844002
Bolton-D3 Al YYWW ENG 218-0844014
FCH Al YYWW 218-0844014
Bolton-D2 Parts
Bolton-D2 Al YYWW ENG 218-0844023
FCH Al YYWW 218-0844023
Bolton-D2H Parts
Bolton-D2H Al YYWW ENG 218-0844029-00
FCH Al YYWW 218-0844029-00
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1.3 Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Block
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Figure2. Bolton-D2/D3 Block Diagram Showing Internal PCI Devicesand Major Functional
Blocks
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Figure4.
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1.4 Conventions and Notations

The following conventions are used throughout this manual.

141 Pin Names

Pins are identified by their pin names or ball references. All active-low signals are identified by the
suffix ‘# intheir names (e.g., GNTO#).

1.4.2 Pin Types

The pins are assigned different codes according to their operational characteristics. These codes are
listed below.

Table 2. Pin Type Codes
Code Pin Type
I Digital Input
o Digital Output
oD Open Drain
/0 Bi-Directional Digital Input or Output
I/OD | Digita Input or Open Drain
M Multifunctional
PWR | Power
GND | Ground
A-O | Anaog Output
A-l Anaog Input
A-1/0 | Analog Bi-Directional Input/Output
A-PWR | Analog Power
A-GND | Analog Ground
Other | Pintypes not included in any of the categories above

14.3 Numeric Representation

Hexadecimal numbers are appended with “h” whenever there isarisk of ambiguity. Other numbers
arein decimal.

Pins of identical functions but different running integers (e.g., “LAD3,” “LAD2,” “LAD3") are
referred to collectively by specifying their integersin square brackets and with colons (i.e.,
“LADI[3:0]"). A similar short-hand notation is used to indicate bit occupation in aregister. For
example, Command[15:10] refersto the bit positions 10 through 15 of the Command register.
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1.4.4 Register Field

A field of aregister isreferred to by the format of [Register Name].[Register Field]. For example,
“Commad.Memory Space” isthe “Memory Space” field of the register “Command.”

1.4.5 Acronyms and Abbreviations

Thefollowing isalist of the acronyms and abbreviations used in this manual.

Table 3. Acronyms and Abbreviations

Acronym Full Expression
ACPI Advanced Configuration and Power Interface

AHCI Advanced Host Controller Interface
AOAC Always On Always Connected
APU Accelerated Processor Unit
BGA Ball Grid Array

Basic Input Output System. Initialization code stored in a ROM or Flash RAM
used to start up a system or expansion card.

DAC Digital to Analog Converter

DIPM Device Initiated Interface Power Management

DMA Direct Memory Access

EHCI Enhanced Host Controller Interface
EPROM Erasable Programmable Read Only Memory

FCH Fusion Controller Hub

GND Ground

GPIO General Purpose | nput/Output

GPM General Power Management

HD High Definition Audio
HIPM Host Initiated Interface Power Management
HPET High Precision Event Timer

BIOS

1°C Inter-Integrated Circuit
IDE Integrated Drive Electronics
IMC Integrated Micro-Controller
IR Infrared
ISA Industry Standard Architecture

JTAG Joint Test Access Group. An |EEE standard.
LPC Low Pin Count
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Table 3. Acronyms and Abbreviations (Continued)
NC No Connect
NCQ Native Command Queuing
OHCI Open Host Controller Interface
PCI Peripheral Component Interface
PCle® PCI Express®
PLL Phase Locked Loop
POST Power On Self Test
PD Pull-down Resistor
PU Pull-up Resistor
RAID Redundant Array of Inexpensive Disks
RTC Real Time Clock
SATA Seriad ATA
SCl System Controller Interrupt
SGPIO Serial General Purpose Input/Output
SMBus System Management Bus
SMI System Management Interrupt
SPI Serial Peripheral Interface
TBA To Be Added (theinformation is not yet available)
TPM Trusted Platform Module
UMI Unified Media Interface
usB Universal Serial Bus
xHCI Extensible Host Controller Interface
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Chapter 2  Functional Description

2.1 USB Controllers

Internal block diagrams for Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 USB controllers showing
the use of two xHCI, three OHCI and two EHCI controllersto control four USB 3.0, ten USB 2.0, and
two dedicated USB 1.1 ports.
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Figure5. USB Controller Block Diagram for Bolton-D2
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Figure6. USB Controller Block Diagram for Bolton-D2H
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211 USB Power M anagement

An advanced power management capability interface compliant with PCI Bus Power Management
Interface Specification Revision 1.1 isincorporated into the EHCI and xHCI controllers. This
interface allows the EHCI/XHCI to be placed in various power management states, offering a variety
of power savings for a host system.

Table 4 highlights the EHCI/xHCI support for power management states and features supported for
each of the power management states. An EHCI/xHCI implementation may internally gate-off USB
clocks and suspend the USB transceivers (low power consumption mode) to provide these power
savings.

Table 4. EHCI/xHCI Support for Power Management States

PCI Power State Required / Optional
Management State in Specification

Comments

DO Required Supported.

Fully awake backward compatible state. All logic in
full power mode.

D1 Optional Not supported.

USB Sleep state with EHCI/XHCI bus master
capabilities disabled. All USB ports in suspended
state. All logic in low latency power savings mode
because of low latency returning to DO state.

D2 Optional Not supported.

USB Sleep state with EHCI/XHCI bus master
capabilitiesdisabled. All USB portsin suspended
state.

D3hot Required Supported.

Deep USB Sleep state with EHCI/XHCI bus master
capabilities disabled. All USB ports in suspended
state.

D3cold Required Supported.

Fully asleep backward compatible state. All
downstream devices are either suspended or
disconnected based on the implementation’s capability
to supply downstream port power within the power
budget.
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The functional and wake-up characteristics for the EHCI/XHCI power states are summarized below.

Tableb. EHCI/XHCI Power State Summary
Power State Functional Characteristics Wake-up Characteristics*
DO * Fully functional EHCI/xXHCI device state |« Resume detected on suspended port
« Unmasked interrupts are fully functional |+ Connect or Disconnect detected on port
» Over Current detected on port
D1 * EHCI/XHCI preserves PCI configuration |+ Resume detected on suspended port
» EHCI/XHCI preserves USB configuration |« Connect or Disconnect detected on port
» Hardware masks functiona interrupts  Over Current detected on port
« All ports are disabled or suspended
D2 « EHCI/XHCI preserves PCI configuration |+ Resume detected on suspended port
e EHCI/XHCI preserves USB configuration |+ Connect or Disconnect detected on port
» Hardware masks functional interrupts  Over Current detected on port
 All ports are disabled or suspended
D3hot ¢ EHCI/XHCI preserves PCI configuration |« Resume detected on suspended port
« EHCI/XHCI preserves USB configuration |« Connect or Disconnect detected on port
» Hardware masks functional interrupts » Over Current detected on port
« All ports are disabled or suspended
D3cold * PME Context in PCI Configuration space |* Resume detected on suspended port
is preserved » Connect or Disconnect detected on port
» Wake Context in EHCI/XHCI * Over Current detected on port
MemorySpace is preserved
* All ports are disabled or suspended
Note: *Associated enables must be set.
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2.2 LPC | SA Bridge

2.2.1 LPC Interface Overview

The Low Pin Count (LPC) bus interface is a cost-efficient, low-speed interface designed to support
low bandwidth and legacy devices. The LPC interface essentially eliminates the need of ISA and X-
busin the system. A typical setup of the system with LPC interfaceis shownin Figure8. The LPC
host controller contains both LPC and Seria Peripheral Interface (SPI) bridge functions. It connects
to theinternal A-Link bus on one side and the LPC and SPI buses on the other side.

A-Link Bus

LPC Bridge SPI Bridge

A A

A A

LPC Device SPI Device

Figure8. A Typical LPC Bus System

Examples of LPC devicesinclude Super 1/0, BIOS RAM, audio, Trusted Platform Module (TPM),
and system management controller. A BIOS ROM can aso be populated on the SPI interface. The
FCH can support an LPC or SPI type BIOS ROM. The ROM selection is determined by a strap pin
(refer to Table 32 on page 95) during RSMRST# assertion. In addition to the straps, software can
change the ROM selection through programming in the PMIO registers.

The host controller supports memory and 1/0 read/write, Direct Memory Access (DMA) read/write,
bus master memory 1/O read/write, and TPM read/write. It supports up to two bus masters and seven
DMA channels. A bus master or DMA agent uses the LDRQ pin to assert bus master or DMA
requests. The host controller uses LFRAME# to indicate the start or termination of acycle. Table 6 on
page 34 shows alist of cycles supported by the host controller, their initiators, data flow directions,
and their PCI counterparts.
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Table 6. LPC CycleList and Data Direction
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Cycle Size (bytes) | Initiator DiIr);[t?on PCI Counterpart
Memory read 1 Host P-2-Host MemRead to L PC range
Memory write 1 Host Host-2-P MemWrit to LPC range
1/0O read 1 Host P-2-Host |ORead to LPC range
1/0O write 1 Host Host-2-P |OWrit to LPC range
DMA read 1,2, 4 Peripheral | Host-2-P DMA control setup; DMA datafetch
DMA write 1,2,4 Peripheral | P-2-Host DMA control setup; DMA data store
BM Memoryread |1,2,4 Peripheral | Host-2-P DMA control setup; DMA datafetch
BM Memory write |1, 2,4 Peripheral | P-2-Host DMA control setup; DMA data store
BM 1/O read 1,2,4 Peripheral | Host-2-P DMA control setup; I/O data fetch
BM 1/0O write 1,24 Peripheral | P-2-Host DMA control setup; I/O data store
TPM read 1,2,4 Host P-2-Host
TPM write 1,2,4 Host Host-2-P TPM write

The host controller hasa SERIRQ (Seria IRQ) pin, which isused by peripheralsthat require interrupt
support. All legacy interrupts are serialized on this pin, decoded by the host controller, and sent to the
interrupt controller for processing. Refer to the Serial IRQ Specification, Version 5.4, for a detailed

description of the Serial IRQ protocol.
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2.3 Real Time Clock

The Real Time Clock (RTC) updates the computer’s time and generates interrupts for periodic events
and pre-set alarm. The RTC also makes hardware leap year corrections. The FCH’s RTC includes a
272-byte (256 standard bytes plus 16 additional bytes) CMOS RAM, which is used to store the
configuration of a computer such as the number and type of disk drive, graphics adapter, base
memory, checksum value, etc.

2.3.1 Functional Blocksof RTC

Theinternal RTC is made of two parts—one part is an analog circuit, powered by a battery (VBAT),
and the other isadigital circuit, powered by the main power (VDD). Figure 9 shows the block
diagram of the internal RTC. The FCH has a hardware-based daylight saving feature, which makes
clock adjustments (spring forward or fall back) at the designated dates/times. Both the date and hour
for the daylight and standard time are fully programmable, allowing for different daylight saving
dates and hours for different parts of the world.

Analog Portion

29-hit 15-bit
272 Bytes RAM 1H
Powered by — | Y | Ripple {<-2| Ripple < 32.768KHz
Battery (VBAT) | Alarm | Counter Counter
~
v Digital Portion
RAM R
Controller |~
Registers “—>| Frequency
Powered by Main| Divider
Power (VDD)
Time [,
Update |~
Decode and Interface

!

To Internal A-Link Bus

Figure9. Block Diagram of Internal RTC
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2.4 Serial ATA Controller

The integrated Serial ATA controller processes host commands and transfers data between the host
and Serial ATA devices. It supports four (Bolton-D2H), six (Bolton-D2/D3) and eight (Bolton-D4)
independent Serial ATA channels. Each channel hasits own Serial ATA bus and supports one Seridl
ATA device. Bolton-D2 supports Serial ATA first and second generation with transfer rates up to 1.5
Ghit/s and 3.0 Ghit /s respectively. Bolton-D3/D4 SATA controller supports Serial ATA first, second,
and third generation transfer rates (up to 1.5 Ghit/s, 3.0 Ghit/s, and 6.0 Ghit/s respectively).

Figure 10 on page 37, and Figure 13 on page 41, are diagrams for the SATA block. The SATA
controller can operate in three (Bolton-D2/D3) / four (Bolton-D4) modes:

* All six/eight channels configured to SATA AHCI mode.

» All six/eight channels configured to IDE mode. In this configuration, the SATA controller is
configured into two IDE controllers, with the programming interface of channel 0 to 3 under the
first IDE controller, and that of channel 4 to 5/7 under the second IDE controller.

»  Four channels (channel 0 to 3) configured as SATA AHCI and two (D3) / four (D4) channels
(channel 4 to 5/7) configured as IDE mode. In this configuration, the programming interface of
channel 4 to 5/7 isunder the IDE controller.

* Bolton-D4 only: Six channels (channels 0 to 5) configured as SATA AHCI and two channels
(channels 6 to 7) configured as IDE mode. In this configuration, the programming interface of
channels 6 to 7 isunder the IDE controller. BIOS needs to set the SATA controller to AHCI mode
(see Section 9.4, “ SATA Subclass Programming Sequence” of AMD Bolton Fusion Controller
Hub Register Programming Requirements), and also set register fields PM_Reg OxDA[1]=1 and
PM_Reg OxDA[3]=0. Refer to AMD Bolton Fusion Controller Hub Register Reference Guide for
more details.
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Figure 10. Block Diagram of the SATA M odule of Bolton-D2H
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AHCI Global Control Register & Port Mapping
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2.5 PCI Bridge

The PCI Bridge supports up to three PCI dots. The PCI bridge runs at 33 MHz and can support the
CLKRUN# function with individual clock override (option for not stopping specific PCICLK). In
addition, it has the capability to hide individual PCI devices.
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2.6 High Definition Audio

The High Definition (HD) audio controller communicates with external HD audio codec(s) over the
HD audio link. The HD audio controller consists of four independent output DMA engines and four
independent input DMA engines that are used to move data between system memory and the external
codec(s). The controller can support up to four audio or modem codecs in any combinations.

2.6.1 HD Audio Codec Connections

Figure 13 showsthe HD Audio interface connections to the HD Audio codecs. The FCH can support
up to four HD Audio codecs. Each codec hasitsown AZ_SDIN (datainput) for the HD Audio
interface. Figure 13 shows the connection for a two-codec configuration.

FCH

HD Audio SDIN3
HD Audio SDOUT
HDAudio SYNC/BitCLK/RST#
SDINO

Figure13. HD Audio Codec Connections
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2.7 Clock Generation

Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 has two clock configurations: (1) external clock

mode, and (2) integrated clock mode. These are shown in Figure 14 and Figure 15 on page 43,
respectively.

APU_CLK DISP_CLK
Diff, spread Diff, Non-spread
100MHz 100 MHz
SLT_GFX_CLK(diff)
100 MHz
K
DISP2_CLK(diff) GPP_CLKO(diff)
100MHz =
FCH GPP_CLK1(diff)
OSCCLK :
(50/48/25/24/14MH?2) H
D S —
GPP_CLKS8 (diff)
A A
£ =
5 £
BMHz XTAL ] gr | Zn
E— g é 3

W' ?,3,@

Q o] X denotes No Connect,
clocks are provided by the
external clock generator

External
Clock Gen

Figure 14. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Clock Signalsfor External Clock
Mode
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Note OSCCLK output: The output will generate 12.5 MHz on power up after the FCH PWR_GOOD

is asserted.The output frequency will be 12.5 MHz until the internal PLL is initialized after which time

the output will switch to 14.318 MHz clock. After power up, this pin can be configured to output a 24-MHz,
25-MHz, 48-MHz, or 50-MHz clock.

Figure15. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Clock Signalsfor Internal Clock
Mode

The clock mode is selected by a strap pin. If the FCH isin external clock mode, the clock sources
required include a 14.318 MHz source for the timers, a25MHz clock source for the VGA trandator, a
32-KHz crystal for the RTC, a 100 MHz differential clock pair for the PCle reference clocks, a 48-
MHz clock sourcefor USB, and a25 MHz single ended or 100 MHz differential pair clock for SATA.
In addition to the PCI€® clocks, the FCH also uses the 100 MHz clock to generate various interna
clocks, including the PCI 33-MHz clocks.

If integrated clock mode is selected, only a 25 MHz crystal for master reference and a 32 KHz crystal
for the RTC are required. The FCH will then generate all of the system clocks needed, including the
APU clocks, the external graphics clock, the 25 MHz clock for SATA, and the 48 MHz clocks for
USB, and so on.
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2.8 SMI/SCI Generation

There are atotal of 160 sources of events. The first 64 can be mapped to the 32 standard ACPI
EVENT bits, which can be used to generate SCI or PME. All of the 160 events can be configured to
generate SMI/NMI.

When an event is routed to SMI, an SM1 assertion message will be sent by the FCH to the APU. The
SMI status remains active until the EOS bit is set and the status bit is cleared. When the EOSis set, an
SMI de-assertion message will be sent to the APU. If the event is routed to SCI, BIOS can then route
it to any of the legacy interrupts (except IRQ8) or INT21 in the case of IOAPIC.

2.8.1 Event Sourcesfor SCI

Table 7 below shows the 160 sources of SCI events, the first 64 of which can be mapped to the 32
event resources of the ACPI EventStatus. The SCI event mapping are controlled through the SciM ap*
registersin SMI_Reg space. And the SCI Event enable/status is accessed through the EventEnable/
EventStatus registersin SMI_reg space. Refer to the AMD Bolton Fusion Controller Hub Register
Reference Guide for more details.

Table?7. SCI Event Sources and M apping onto ACPI EventStatus

Event Number Event Source
0~23 GeventO ~ 23 (GEVENT pins)
24 PME from USB device 18
25 PME from USB device 19
26 PME from USB device 20
27 PME from USB device 22
28 PME from GPP device 21, function O
29 PME from GPP device 21, function 1
30 PME from GPP device 21, function 2
31 PME from GPP device 21, function 3
32 Hot plug event from GPP device 21, function O
33 Hot plug event from GPP device 21, function 1
34 Hot plug event from GPP device 21, function 2
35 Hot plug event from GPP device 21, function 3
36 PME from HD Audio device
37 SATA Gevent O
38 SATA Gevent 1
39 PME from Gec
40 IMC Gevent
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Table7. SCI Event Sources and Mapping onto ACPI EventSatus (Continued)

41 Reserved
42 PME from CIR
43 WAKE# pin
44 FanThermal Gevent
45 ASF Master Interrupt event
46 ASF Slave interrupt event
47 SMBUSO interrupt
48 TWARN event
49 Traffic Monitor Gevent
50 iLLB_event50
51 PwrButton_event
52 ProcHot_event
53 NBHwAssertionMsg
54 NBSciAssertionM sg
55 RAS event
56 XHCOPME
57 XHC1PME
57: 63 Reserved
64 Reserved
65 Slp_En Write
66 GecRomSmi
67 SATA_AHCI_Smi
68 NbGppPme
69 NbGppHotPlug
70 RtclrgEvent
71 ACPI_Timer_Event
72 GBL_RLS
73 BIOS RLS
74 PWRBTN
75 SmiCmdPort
76 UsiSmi (OHCI legacy support)
77 SerlrgSmi
78 SMBusOIntr

Chapter 2
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Table7. SCI Event Sources and Mapping onto ACPI EventSatus (Continued)
79 EcSmi
80 XHCErr
81 IntruderAlert
82 VBATLow
83 ProcHot
84 PCI_Serr
85 SB_Gpp0Serr
86 SB_GpplSer
87 SB_Gpp2Serr
88 SB_Gpp3Serr
89 Thermal Trip
90 Emulate64 _event90
91 Usb FLR_event9l
92 Sata FLR_event92
93 Az FLR_event93
94 Gec_FLR_event94
95 CmosEraseSts_event95
96 IRQOTrapping_event96
97 IRQ1Trapping_event97
98 IRQ2Trapping_event98
99 IRQ3Trapping_event99
100 IRQ4Trapping_event100
101 IRQ5Trapping_event101
102 IRQ6Trapping_event102
103 IRQ7Trapping_event103
104 IRQ8Trapping_event104
105 IRQ9Trapping_event105
106 IRQ10Trapping_event106
107 IRQ11Trapping_event107
108 IRQ12Trapping_event108
109 IRQ13Trapping_event109
110 IRQ14Trapping_event110
111 IRQ15Trapping_event111
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Table7. SCI Event Sources and Mapping onto ACPI EventSatus (Continued)
112 IRQ16Trapping_event112
113 IRQ17Trapping_event113
114 IRQ18Trapping_event114
115 IRQ19Trapping_event115
116 IRQ20Trapping_event116
117 IRQ21Trapping_event117
118 IRQ22Trapping_event118
119 IRQ23Trapping_event119
120 VIn0Sts event120
121 VInlSts event121
122 VIn2Sts event122
123 VIn3Sts event123
124 VIn4Sts event124
125 VIn5Sts event125
126 VIn6Sts event126
127 VIn7Sts event127
128 TempOSts_event128
129 TemplSts event129
130 Temp2Sts_event130
131 Temp3Sts_event131
132 Temp4Sts _event132
133 FanInOSts_event133
134 FaninlSts event134
135 Fanin2Sts_event135
136 Fanin3Sts_event136
137 Fanln4Sts_event137
138 FakeOSts event138
139 FakelSts event139
140 Fake2Sts event140
141 CStateM sg_event141
142 ShortTimer_event142
143 LongTimer_event143
144 AbSmiTrap_event144
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Table7. SCI Event Sources and Mapping onto ACPI EventSatus (Continued)
145 SoftReset_event145
146 PStateChange event146
147 PStateChange event147
148 loTrapping0_event148
149 loTrappingl event149
150 loTrapping2_event150
151 loTrapping3_event151
152 MemTrapping0_event152
153 MemTrappingl event153
154 MemTrapping2_event154
155 MemTrapping3_event155
156 CfgTrapping0_event156
157 CfgTrappingl_event157
158 CfgTrapping2_event158
159 CfgTrapping3_event159

2.8.2 SMI Events

51451 Rev.3.02 January 2015

Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 supports up to 160 sources to generate SMI. The SMI
control/status is accessed through the registers defined in the SM1_Reg space. Refer to the AMD

Bolton Fusion Controller Hub Register Reference Guide, order# 51192 for more details.

2.8.3

SMI/SCI Work Flow

Figure 16 on page 49, shows how the SMI/SCI logic works (SmiSciEn bit set to 1).
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One of the 50
Event Sources

Event Triggered?
(SciTrig/ledge
triggered)

i Yes

SmiSciStatus is set

No

A

SMl is generated to host
(APU)

A
BIOS SMI service routine
acknowledges it by writing
1 to SmiSciStatus to clear
it ‘

A

ACPI Event trigger logic
sees falling edge of
SmiSciStatus

A

ACPI EventStatus is set
and SClI is generated if
EventEnable is set

Figure16. SMI/SCI Logic of Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4

Chapter 2 Functional Description 49



AMDAO\
AMD Bolton-D2/D2H/D3/D4 FCH Databook 51451 Rev.3.02 January 2015

2.9 Power M anagement/ACPI

The Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 power management/ACPI logic supports both
hardware and message-based Cle, stutter mode, and S states.
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Figure17. Bolton-D2/D2H/D3 Ballout Assignment (L eft)
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Figure20. Bolton-D4 Ballout Assignment (Right)
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Pin Descriptions

Notes:

For multi-functional pins, please refer to the relevant section for description of a specific function
(e.g., for USB_FSD1P/GPI10186, the USB_FSD1P function is described in “USB Interface” on
page 59, and the GP10186 function is described in “ General Purpose 1/0 and General Event Pins” on

page 79).
4.1 APU Interface
Table 8. APU Interface Pin Descriptions
Pin name Type Voltage Functional Description
DMA_ACTIVE# IOD [VDDIO 33 S DMA_ACTIVE#. See “Power Management
(0.8V threshold) Interface” on page 67 for description.
APU PG OD |VvDDIO 33 S APU Power Good
APU_RST# OD |VvDDIO 33 S APU Reset. See“Reset Pins’ on page 71 for
description.
LDT_STP# OD |vDDIO 33 S Not used. L eave unconnected.
PROCHOT# I VDDIO 33 S Processor Hot: Similar to TALERT#. Wheniitis
(0.8V threshold) asserted, it can generate SCI or SMI to OS/BIOS
4.2 L PC Interface
Table 9. L PC Interface Pin Descriptions
Pin Name Type Voltage Functional Description
CLKRUN# /O |VDDIO_33 PCIGP | See“Clock Interface” on page 73 for description.

(5V tolerance)

GA20IN/GEVENTO#

VDDIO_33 PCIGP
(5V tolerance)

A20 Gate Input from SIO / General Event O

KBRST#/ [ VDDIO_33 PCIGP | Keyboard reset# / General Event 1

GEVENT1# (5V tolerance)

LAD[3:0] /O |VDDIO 33 S Multiplexed Command / Address/Data [3:0]

LDRQO# | |VvDDIO 33 S Encoded DMA Bus Master Request 0

LDRQ1#/ /0 |VDDIO_33 PCIGP |Encoded DMA Bus Master Request 1/ Clock Request

CLK_REQG6#/ (5V tolerance) 6/GPIO 49

GPI049

LFRAME# O |vDDIO 33 S LPC Bus Frame. Indicates start of anew cycle or
termination of abroken cycle.

LPCCLKO O |vDDIO 33 S 33MHz LPCCLK for LPC device such as flash ROM
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Table 9. L PC Interface Pin Descriptions
Pin Name Type Voltage Functional Description
LPCCLK1 O |vDDIO 33 S 33MHz LPCCLK for LPC device such as SIO device
LPC_SMI#/ I VDDIO 33 S LPC SMI / General Event 23
GEVENT23#
SERIRQ/GPIO48 /O |VDDIO_33 PCIGP | Seria IRQ/ GPIO 48

(5V tolerance)

Note: LPCCLKO can be assigned to any LPC device. This clock can be active during sleep state during initial
G3->S5 or when IMC is enabled. LPCCLK1 and PCI clock can be used for additional LPC devices that do
not require a clock in S3-b states.

4.3 Unified Media I nterface (UMI)
Table10. UMI Pin Descriptions
Pin Name Type Voltage Functional Description
UMI_TX[3:0]P O SCL Lane 3-0 Transmit Positive
UMI_TX[3:0]N 0] SCL Lane 3-0 Transmit Negative
UMI_RX[3:0]P I SCL Lane 3-0 Receive Positive
UMI_RX[3:0]N I VDDAN 11 SCL Lane 3-0 Receive Negative
PCIE_CALRP 1/0 PCIE Pad connection to an external resistor to VSS on
board required for TX impedance calibration.
PCIE_CALRN 1/0 Pad connection to an external resistor to
VDDAN_11 PCIE on board required for RX
impedance calibration.
44  General Purpose PCl Express® Ports I nterface
Table1l. General Purpose PCI Expr&ss® PortsInterface Pin Descriptions
Pin Name Type Voltage Functional Description
GPP_TX[3:0]P o) General purpose PCI€® ports Lane 3 to 0 Transmit
Positive
GPP_TX[3:0]N @] General purpose PCle ports Lane 3 to 0 Transmit
VDDAN 11 Negative
GPP_RX[3:.0]P I PCIE General purpose PCle ports Lane 3 to 0 Receive

GPP_RX[3:0]N

Positive

General purpose PCle ports Lane 3 to 0 Receive
Negative
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4.5 PCI Interface (PCl Host Busand Internal PCI/PCI
Bridge)
Table12. PCI Interface (PCl Host Busand Internal PCI/PCI Bridge) Pin Description
Pin Name Type Voltage Functional Description
AD[31:0]/ /0 |VDDIO_33 PCIGP | PCI Bus Address/Data [31:0] / GPIO[31:0]
GPIO[31:0] (5V tolerance)
CBE[3:.0]# /O |VDDIO_33 PCIGP | Command/Byte Enable[3:0]
(5V tolerance)
CLKRUN# /O |VDDIO_33 PCIGP | See*“Clock Interface” on page 73 for description.
(5V tolerance)
DEVSEL# /O | VDDIO_33 PCIGP | Device Select. Driven by target to indicate it has
(5V tolerance) decoded its address as the target of the current access.
FRAME# /O | VDDIO_33 PCIGP | Cycle Frame. Driven by the current master to indicate
(5V tolerance) the beginning and duration of an access.
GNTO# O |VvDDIO_33 PCIGP | PCI Bus Grant 0 from the FCH. Indicates to the agent
(5V tolerance) that access to the bus has been granted.
GNT1#/GPO44 O |VvDDIO_33 PCIGP | PCI Bus Grant 1 from the FCH. Indicates to the agent
(5V tolerance) that accessto the bus has been granted. Pin muxed with
GPIO44
GNT2#/SD_LED/ O |VDDIO_33 PCIGP | PCI Bus Grant 2 from the FCH. Indicates to the agent
GPO45 (5V tolerance) that accessto the bus has been granted. Pin muxed with
GPI045
GNT3#/ /O | VDDIO_33 PCIGP | PCI Bus Grant 3 from the FCH. Indicates to the agent
CLK_REQ7# (5V tolerance) that accessto the bus has been granted. Pin muxed with
GPI0O46 GPIO46
INTH#GPIO35 /O |VvDDIO_33 PCIGP | PCI Interrupt H / GPIO 35
(5V tolerance)
INTGH/ /O |VvDDIO_33 PCIGP | PCI Interrupt G/ GPIO 33
GPIO34 (5V tolerance)
INTF#/GPIO33 /O |VDDIO_33 PCIGP | PCI Interrupt F/ GPIO 33
(5V tolerance)
INTE#/GPIO32 /O |VvDDIO_33 PCIGP | PCI Interrupt E/ GPIO 32
(5V tolerance)
IRDY# /O |VDDIO_33 PCIGP | Initiator Ready: Indicates the initiating agent’s ability
(5V tolerance) to compl ete the current data phase of the transaction
LOCK# I/OD |VDDIO_33 PCIGP | PCI BusLock
(5V tolerance)
PAR /O |VDDIO_33 PCIGP | PCl Bus Parity
(5V tolerance)
PCICLKO O |VvDDIO_33 PCIGP |33 MHz PCI clock O
(5V tolerance)
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Table12. PCI Interface (PCl Host Busand Internal PCI/PCI Bridge) Pin Description
Pin Name Type Voltage Functional Description

PCICLK][3:1]/ O |VvDDIO_33 PCIGP |33 MHz PCI clock [3:1]

GPO[38:36] (5V tolerance)

PCICLK4/ O |VvDDIO_33 PCIGP | 33 MHz PCI clock 4. See“Clock Interface” on page 73

14M_OSC/GPO39 (5V tolerance) for description.

PCIRST# O |VvDDIO_33 PCIGP | Hardware Reset for PCI Slots. See “Reset Pins’ on
(5V tolerance) page 71 for description.

A_RST# O |vDDIO 33 S PCI Host Bus Reset. See “Reset Pins’ on page 71 for
(5V tolerance) description.

PERR# /O |VDDIO_33 PCIGP | Parity Error. Reports data parity errors during al PCI
(5V tolerance) transactions, except in a special cycle.

REQO# I VDDIO_33 PCIGP | PCI Request 0 Input. Indicates that the agent desires
(5V tolerance) use of the bus.

REQ1#/GPI0O40 I VDDIO_33 PCIGP | PCI Request 1 Input. Indicates that the agent desires
(5V tolerance) use of the bus.

REQ2# | |VDDIO_33 PCIGP | Request 2 Input. Indicates that the agent desires use of

CLK_REQs#/ (5V tolerance) the bus

GPIO41

REQ3#/ I VDDIO_33 PCIGP | Request 3 Input. Indicates that the agent desires use of

CLK_REQ5#/ (5V t0|erance) the bus.

GPI042

SERR# I/OD | VDDIO_33 PCIGP | System Error. For reporting address parity errors and
(5V tolerance) data parity errors on the special cycle command, or any

other system error where the result will be catastrophic.

STOP# /0 |VvDDIO_33 PCIGP | Stop. Indicates the current target is requesting the
(5V tolerance) master to stop the current transaction

TRDY# /O |VDDIO_33 PCIGP | Target Ready. Indicates the target agent’ s ability to
(5V tolerance) complete the current data phase of the transaction.
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4.6 USB Interface
Table13. USB Interface Pin Descriptions
Pin Name Type Voltage Functional Description
USB_SS TX[3:.0]P /O | VDDAN_11 SSUSB | USB Super Speed port 3:0 Transmit Positive
USB_SS TX[3:0]N /O | VDDAN_ 11 SSUSB | USB Super Speed port 3:0 Transmit Negative
USB_SS RX[3:0]P /O | VDDAN_11 SSUSB | USB Super Speed port 3:0 Receive Positive
USB_SS RX[3:0]N /O | VDDAN 11 SSUSB | USB Super Speed port 3:0 Receive Negative
USB_HSD[13:0]P /O | VDDAN 33 USB USB Port 13:0 Positive 1/0
USB_HSD[13:0]N /O | VDDAN_ 33 USB USB Port 13:0 Negative /O
USB_FSD1P/ /O | VDDIO 33 S USB port 1 (full/low speed) Positive 1/0
GPI0186
USB_FSDOP/ /O | VDDIO 33 S USB port O (full/low speed) Positive 1/0
GPI0185
USB_FSD[1:0]N /O | VDDIO 33 S USB port 1:0 (full/low speed) Negative I/0O
USBCLK/ /O | VDDPL_33 USB See “Reset Pins” on page 71; “ Clock Interface” on
14M_25M_48M_O page 73; and “ATE/JTAG Interface” on page 76
SC
USB_ RCOMP I VDDPL_33 USB Compensating resistors input.
USB_OCOo#/ /O | VDDIO_ 33 S USB Over Current O#
GEVENT12#/TRST
USB_OCI1#/TDI/ /O | VDDIO 33 S USB Over Current 1#
GEVENT13#
USB_OC2#/TCK/ /O | VDDIO 33 S USB Over Current 2#
GEVENT14#
USB_OC3#/ /O | VDDIO 33 S USB Over Current 3#
AC_PRES/TDO/
GEVENT15#
USB_OCA4#/ /O | VDDIO 33 S USB Over Current 4#
IR_RXO/
GEVENT16#
USB_OCS5#/ /O | VDDIO 33 S USB Over Current 5#
IR_TXO0/
GEVENT17#
USB_OCe#/ /O | VDDIO 33 S USB Over Current 6#
IR_TXV
GEVENT6#
BLINK/ I/lO | VDDIO 33 S USB Over Current 7#
USB_OCT7#/
GEVENT18#
USBSS CALRP I VDDAN_11 SSUSB | Pad connection to an external resistor to VSS (close

to USBSS interface) on the motherboard, for TX
impedance calibration
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Table13. USB Interface Pin Descriptions (Continued)
Pin Name Type Voltage Functional Description
USBSS CALRN I VDDAN_11 SSUSB | Pad connection to an external resistor to
VDDAN_11 SSUSB on the motherboard, for RX
impedance calibration
Note:

1. TheUSB HSD[13:0]P and USB_HSD[13:0]N signals are used for connecting internal or external USB devices through
the USB Port connectors. These ports are handled by users and are subject directly to ESD eventsto either the connector,
the device, or to the pins themselves. The USB_HSDP and USB_HSDN signals that may be exposed to the user through an
USB port connection must have ESD protection.

2. TheUSB FSD[1:0]P and USB _FSD[1:0]N signalsare used only for connecting to internal devices. They support only full
or low, but not high speed devices.

3. The USBCK/14M_25M_48M_OSC pin (G8) aswell asthe 14M_25M_48M_OSC pin (J26) output a 14.318MHz clock on

the first power up if the internal system clock generator mode strap is selected.

4.7 SD Card Interface

Table14. SD Card Interface Pin Descriptions

Pin Name Type Voltage Functional Description
SD_CLK/SCLK_0/GPIO73 @) SD Clock
SD_CMD/SLOAD_0/GPIO74 O SD Command
SD_CD#/GPIO75 I SD Card Detect
SD_WP/GPIO76 6] SD Write Protect
SD_DATAO/SDATI_O/GPIO77 I/O | vDDIO_33 PCIGP | SD Data
SD DATA1/SDATO _0/GPIO78 /0 SD Data 1
SD_DATA2/GPIO79 /0 SD Data 2
SD_DATA3/GPIO80 1/0 SD Data 3
GNT2#/SD_LED/GPO45 O SD LED
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4.8 Serial ATA Interface
Table15. Serial ATA Interface Pin Descriptions
Pin Name Type Voltage Functional Description

SATA ACT#/GPIO67 | OD |VDDIO 33 PCIGP | SATA Channel Active

SATA CALRP I VDDAN_11 SATA | Pad connection to an external resistor to VSS close
to the SATA interface on the motherboard, for TX
impedance calibration

SATA_CALRN I VDDAN_11 SATA | Pad connection to an external resistor to
VDDAN_11 SATA on the motherboard, for RX
impedance calibration

SATA RX[57:0]N | |VDDAN 11 SATA | SATA Channel[57:0] Receive Negative

SATA_RX[57:0]P | |VDDAN_11 SATA | SATA Channel[57:0] Receive Positive

SATA_TX[57:0]N O |VDDAN 11 SATA | SATA Channel[57:0] Transmit Negative

SATA_TX[57:0]P O |VDDAN_11 SATA | SATA Channel[57:0] Transmit Positive

SATA_X1 | |VDDPL_33 SATA | SATA 25MHz crystal clock input (external clock
mode)

SATA X2 O |VDDPL_33 SATA | SATA 25MHz crystal clock input (external clock
mode)

CLK_REQ4#/ /0 |VDDIO_33 PCIGP | SATA Interlock Switch Port O (Input) *

SATA_ISO#/GPIO64

CLKREQ3#/ /O |VDDIO_33 PCIGP | SATA Interlock Switch Port 1 (Input) *

SATA_IS1#/GPIO63

SMARTVOLT1/ I/O |VDDIO 33 PCIGP | SATA Interlock Switch Port 2 (input) *

SATA_IS2#/GPIO50

CLKREQO#/ /O |VDDIO_33 PCIGP | SATA Interlock Switch Port 3 (input) *

SATA_IS3#/GPIO60

SATA |44/ I/O |VDDIO_33 PCIGP | SATA Interlock Switch Port 4 (input) *

FANOUT3/GPIO55

SATA_IS5#/FANIN3/ | 1/O |[VDDIO_33 PCIGP | SATA Interlock Switch Port 5 (input) *

GPIO59

REQ3#/CLK_REQ5#/ I/O |VDDIO_33 PCIGP | SATA Interlock Switch Port 6 (input) *

SATA_IS6#/GPI042

GNT3#CLK_REQ7# | 1/O |[VDDIO_33 PCIGP | SATA Interlock Switch Port 7 (input) *

SATA_IS7#/GPIO46

VIN2/SDATI_U /O |VDDIO 33 S SGPIO DatalIn (set 1) **

GPIO177

VIN3/SDATO_V/ /O |VDDIO 33 S SGPIO DataOut (set 1) **

GPIO178

VIN4/SLOAD_V/ /O |VDDIO 33 S SGPIO Load (set 1) **

GPIO179

VINS/SCLK_1/ /O |vDDIO_ 33 S SGPIO Clock (set 1) **

GPI0180
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Table15. Serial ATA Interface Pin Descriptions (Continued)

SDATO 0/GPIO78

Pin Name Type Voltage Functional Description
SD_CLK/SCLK_0/ /0 |VDDIO_33_PCIGP | SGPIO Clock (set 0) **
GPIO73
SD_CMD/SLOAD_0/ /0 |VDDIO_33_PCIGP | SGPIO Load (set 0) **
GPIO74
SD_DATAO/ /0 |VDDIO_33 _PCIGP | SGPIO Dataln (set 0) **
SDATI_0/GPIO77
SD_DATAY /0 |VDDIO_33_PCIGP | SGPIO DataOut (set 0) **

Notes:

1. * SATA IS Theseare Hot Plug external interlock switches (one for each SATA port). The SATA Hot Plug function support
with AMD drivers does not require the use of these signals. Please refer to the Bolton Motherboard Design Guide on how to
terminate these signals.

2. ** Bolton-D4 supports up to two sets of SGPIO.

4.9 HD Audio Interface

Table16. HD Audio Interface Pin Descriptions

Pin Name Type Voltage Functional description
AZ_BITCLK O |VDDIO_33 S/VDDIO_AZ_S | HD Audio Interface Bit Clock
(1.5V)
AZ_RST# O |VDDIO_33 S/VDDIO_AZ_S | HD Audio Interface Reset
(1.5V)
AZ_SDIN[3:0]/ | I/O |VDDIO_33 S/VDDIO_AZ_ S | HD Audio Seria Data Input from Codec [3:0]/
GPIO[170:167] (1.5V) GPIO [170:167]
AZ_SDOUT O |VDDIO_33 S/VDDIO _AZ_S | HD Audio Serial Data Output to Codec
(1.5V)
AZ_SYNC O |VDDIO_33 S/VDDIO_AZ_S | HD Audio Sync signal to Codec
(1.5V)
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4.10 Real Time Clock Interface
Table17. Real Time Clock Interface
Pin Name Type Voltage Functional Description
32K _X1 [ VDDIO 33 ¢ RTC crystal oscillator input 1 (internal RTC). See
VDDBT_RTC_G “Clock Interface” on page 73 for description.
32K X2 O | vDDIO 33 9 RTC crystal oscillator input 2 (internal RTC). See
VDDBT _RTC G “Clock Interface” on page 73 for description.

RTCCLK I/O | VDDIO 33 S 32 kHz output for internal RTC.

INTRUDER_ALER I VDDBT_RTC_G Intruder alert sense input

T#

S5 CORE_EN O |VvDDIO 33 S S5 Core Enable. See“Power Management I nterface”
on page 67 for description.

USB_OC3#/ /O | VDDIO 33 S AC Power Present. See “Power Management

AC_PRES/TDO/ Interface” on page 67 for description.

GEVENT15#

WAKEH# I/0 | VDDIO_33_S PCIe® Wake. See“Power Management I nterface” on

GEVENT8# page 67 for description.

IR_LED#/LLB# I/O | VDDIO 33 S Low Low Battery. Connected to the battery circuit

GPIO184 signal output that indicates a battery low condition.
When the function is enabled, an assertion of thispin
will prevent the system from waking up by any wake
event .

SLP_S3# O |VDDIO 33 S S3 Sleep Power plane control. See “Power
Management Interface” on page 67 for
description.

SLP_S5# O | VvDDIO 33 S S5 Sleep Power plane control. See “Power
Management Interface” on page 67 for description.

PWR_BTN# | | VDDIO 33 S Power Button. See “Power Management I nterface”
on page 67 for description.
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4.11 Hardware Monitor Interface
Table18. HardwareMonitor Interface Pin Descriptions
Pin Name Type Voltage Functional Description

CLK_REQ1# I/O | VDD_IO 33 PCIG |Fan PWM Output 4
FANOUT4/GPIO61 P (5V tolerance)
CLK_REQ2#/ /O |VDD_IO 33 PCIG |FanlInput4
FANIN4/GPIO62 P (5V tolerance)
FANIN[2:0]/ I/O | VDD_IO_33 PCIG | Fan Tachometer Input [2:0]
GPI0[58:56] P (5V tolerance)
FANOUT[2:0]/ /O | VDD_IO_33 PCIG | Fan PWM Output [2:0]
GPIO[54:52] P (5V tolerance)
SATA_|1S4#] /0 | VDD_IO_33 PCIG | Fan Control Output 3
FANOUT3/GPIO55 P (5V tolerance)
SATA_IS5#/ /O |VDD_IO 33 PCIG | FanlInput3
FANIN3/GPIO59 P (5V tolerance)
TEMPIN[2:0]/ I/O | VDDIO 33 S Temperature Monitor Input [2:0] (not supported)
GPIO[173:171]
TEMPIN3/ I/O | vDDIO 33 S Temperature Monitor Input 3 (not supported) /
TALERT#GPIO174 Temperature has reached cautionary state
VINO/GPIO175 I/O | VDDIO 33 S Voltage Monitor Input O (not supported)
VINVGPIO176 I/O | VDDIO 33 S Voltage Monitor Input 1 (not supported)
VINZ2/SDATI_1/ I/O | VDDIO 33 S Voltage Monitor Input 2 (not supported)
GPIO177
VIN3/SDATO_1/ I/O | VDDIO 33 S Voltage Monitor Input 3 (not supported)
GPIO178
VIN4/SLOAD_1/ I/O | VDDIO 33 S Voltage Monitor Input 4 (not supported)
GPIO179
VINS/SCLK_1/ I/O | vDDIO 33 S Voltage Monitor Input 5 (not supported)
GPI0180
VIN6/GBE_STAT3/ | 1/0 |VDDIO 33 S Voltage Monitor Input 6 (not supported)
GPI0O181
VIN7/GBE_LED3/ I/O | VDDIO 33 S Voltage Monitor Input 7 (not supported)
GPI0182
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4.12 VGA Trandator Interface
Table19. VGA Trandator Interface Pin Descriptions
Pin Name Type Voltage Functional Description
ML_VGA L[3:0]P | |VDDAN_ 11 ML Translator Input [3:0] Positive
ML _VGA_L[3:.0]N | |VDDAN_ 11 ML Trandator Input [3:0] Negative
3
ML_VGA_HPD/ I/O* |VDDIO 33 S VGA Hot Plug Detect .
GPIO229 * Programmed by software to output as required, see
Table 28 on page 79, for default 1/0 state.
AUXCAL /0 |VDDIO 33 PCIGP | AUX Port Calibration

AUX_VGA CH_P

1/0

VDDIO 33 PCIGP

AUX Port Positive

AUX_VGA_CH_N I/O |VDDIO_33 PCIGP | AUX Port Negative
VGA_RED O |LDO_CAP VGA Red Output
(internally- generated
supply)
VGA_BLUE O |[LDO CAP VGA Blue Output
VGA_GREEN O |LDO_CAP VGA Green Output
VGA_HSYNC/ O |VvDDIO_33 PCIGP |VGA Horizontal SYNC
GPOG68
VGA_VSYNC/ O |VDDIO_33_PCIGP |VGA Veritical SYNC
GPOG9
VGA_DAC _RSET O |VvDDIO 33 PCIGP |DAC Reset
VGA_DDC_SDA/ I/O |VDDIO_33 PCIGP |VGA DDC Data
GPO70 (5V tolerance)
VGA_DDC_SCL/ /0 |VDDIO_33 PCIGP | VGA DDC Clock
GPO71 (5V tolerance)
DDR3_RST# O* |VDDIO_33_.S VGA Power Down. This pin is used to power down
GEVENT7# the VGA DAC regulators when no display is
VGA_PD

connected.

* Note: Pintypeis OD for DDR_RST#, and |/O for
GEVENT7#
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4.13 SPlI ROM Interface

SPI ROM is supported up to 66 MHz. Theburst  Refer to “SPI AC Specifications’ on page 121

read and fast read cycles are not supported. for timing information.
Table20. SPI ROM Interface Pin Descriptions
Pin Name Type Voltage Functional Description
SPI_CS1#/GPI0165 /O |VDDIO 33 S SPI Chip Select1#
SPI_CS2#/GBE_STAT2/ | 1/0 |VDDIO_33 S SPI Chip Select2#
GPI0166
SPI_CS3#/GBE_STAT1/ | I/O |vDDIO 33 S SPI Chip Select3#
GEVENT21#
SPI_CLK/GPI0162 /O |VDDIO 33 S SPI Clock
SPI_DI/GPI0164 /O |VDDIO 33 S SPI Dataln
SPI_DO/GPI0163 /O |VDDIO 33 S SPI Data Output
SPI_HOLD#/ /O |VDDIO 33 S SPlI HOLD#. Assert low to hold the SPI
GBE _LED1/GEVENT9# transaction.
ROM_RST#/SPI_WPH# /O | VDDIO 33 S ROM reset (LPC flash) or SPI write protect
GPI0O161 (active low)
LPC_PD#/GEVENT5# /O |VDDIO 33 S L PC power down (negative logic)
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Table 21.
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Power M anagement | nterface

Power M anagement Interface Pin Descriptions

Pin Name

Type

Voltage

Functional Description

DMA_ACTIVE#

In/OD

VDDIO 33 S
(0.8V threshold)

DMA active. The FCH drivesthe DMA_ACTIVE#to
APU to notify DMA activity. Thiswill cause the APU
to re-establish the SCL link quicker.

PME#/GEVENT3#

/0

VDDIO 33 S

LPC/PCI PME# Power management signal for LPC/
PCI interface.

LPC_SMI#/
GEVENT23#

110

VDDIO 33 S

LPC SMI Input

PWR_BTN#

VDDIO 33 S

Power Button. The Power Button causes an SMI or
SCI to indicate a system request to go to asleep state.
If the system is already in adlegp state, this signal will
cause awake event. If PWRBTN# is pressed for more
than 4 seconds, it will cause an unconditional transition
(power button override) to the S5 state with only the
PWRBTN# available as a wake event. Thissignal has
an internal pull-up resistor.

PWR_GOOD

VDDIO 33 S

Power good input. Assertion of PWR_GOOD by the
power good circuit on the motherboard indicates that
power suppliesto the FCH are valid. Assertion takes
place sometime after APU Power Good is asserted.
Deassertion of PWR_GOOD by the power good
circuit indicates that the power suppliesto the chip are
NOT valid. Deassertion takes place sometime after
SLP_S3# or SLP_S5# s assertion, or after Power
Supply Power Good is deasserted.

RI# GEVENT22#

1/0

VDDIO 33 S

Ring Indicator

S5_CORE_EN

VDDIO 33 S

S5 Core Enable.

SMARTVOLTZ/
SHUTDOWN#/
GPIO51

/0

VDDIO_33 PCIGP
(5V tolerance)

System Shutdown.

Assertion will cause the FCH to assert SLP_S3# and
SLP_S5# to force system to transition to S5
immediately, without waiting for the STPGNT
message from the APU.
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Table21l. Power Management Interface Pin Descriptions (Continued)

Pin Name

Type

Voltage

Functional Description

SLP S3#

o

VDDIO 33 S

S3 Sleep Power plane control.

Assertion of SLP_S3# shuts off power to non-critical
components when system transitionsto S3, $4, or Sb
states.

Deassertion of SLP_S3# turns on power to non-
critical components when system transitions from S3,
4, or S5 back to SO. Deassertion takes place
sometime after a wake-up event has been triggered.

SLP S5#

VDDIO 33 S

S5 Sleep Power plane control.

Assertion of SLP_S5# shuts power off to non-critical
components when system transitionsto $4 or S5 state.

Deassertion of SLP_S5# turns on power to non-
critical components when transitioning from S4/S5
back to SO state. Deassertion takes place sometime
after awake-up event istriggered.

THRMTRIP#
SMBALERT#
GEVENT2#

110

VDDIO 33 S

Thermal Trip.

Indicates to FCH that athermal trip has occurred. Its
assertion will cause FCH to transition the systemto S5
immediately, without waiting for the STPGNT
message from the processor.

Note: If Thermtrip function is required, the SVIBalert
function can be mapped to any other available Gevent

pin.

TEMPIN3/
TALERT#/
GPIO174

/10

VDDIO 33 S

Thermal Alert.

The signal isathermal alert to the FCH. The FCH can
be programmed to generate an SMI, SCI, or IRQ13
through GPE, or generate an SM1 without GPE in
response to the signal’ s assertion. See the AMD
Bolton Fusion Controller Hub Register Reference
Guide for details.

USB_OC3#/
AC_PRES/TDO/
GEVENT15#

1/0

VDDIO 33 S

AC Power Present. Used by the FCH to check if AC
power is present.
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Table21l. Power Management Interface Pin Descriptions (Continued)

Pin Name

Type

Voltage

Functional Description

WAKE#H
GEVENTS8#

1/0

VDDIO 33 S

PCle Wake. WAKE# signal isrequired for PCle
devices. Thissignal isrouted from the PCle device/d ot
to the FCH. Note: the WAKE#isin SSdoman soitis
active when the system isin S5 state. Care must be
taken when plugging in the PCle devices: the system
should be transitioned into G3 state (S5 Power OFF)
before a PCle deviceisinstalled. Plugging in aPCle
device when the system isin S5 state may cause the
system to wake up. That is because the WAKE# signal
driven by the PCle device may transition momentarily
to active state when the deviceisinstalled but has not
been initialized to drive the signal in an inactive state.

WD_PWRGD

oD

VDDIO_33_PCIGP

The pinisnot used by the FCH. Refer to the AMD
Bolton Fusion Controller Hub Motherboard Design
Guide on how to handle the pin.
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4.15 SMBuslInterface
Table22. SMBusInterface Pin Descriptions
Pin Name Type Voltage Functional Description
SCLO/GPI0O43 /O | VDDIO_33 PCIGP SMBus Clock 0
(5V tolerance)
SDAO/GPIO47 /0 | VDDIO_33 PCIGP SMBus Data0
(5V tolerance)
SCL1UGPIO227 /O | VDDIO 33 S SMBus Clock 1. SMBus Clock 1 supports an ASF
interface or a Synaptics InterTouch Touchpad. See
Note 1 below.
SDA1/GPI0O228 /O | VDDIO_ 33 S SMBus Data 1. SMBus Data 1 supports an ASF
interface or a Synaptics InterTouch Touchpad. See
Note 1 below.
SCL2/GPI0193 /O | VDDIO 33 S SMBus Clock 2
SDA2/GPI0194 /O | VDDIO 33 S SMBus Data 2
SCL3 LV/GPIO195 | I/O | VDDIO 33 Sdomain | SMBus Clock 3 (typically used for TSI)
(0.8V threshold)
SDA3 LV/GPIO196 | 1/O | VDDIO_33 Sdomain | SMBus Data 3 (typically used for TSI)
(0.8V threshold)
PS2_CLK/SCL4/ /O | VDDIO 33 S SMBus Clock 4
GPI0188
PS2_DAT/SDA4/ /O | VDDIO 33 S SMBus Data4
GPI0187
THRMTRIP# /O | VDDIO 33 S SMBus Alert#. Thissignal is used to wake the
SMBALERT#/ system or generate an SMI. If not used for
GEVENT2# SMBALERT#, it can be used for thermal trip or as
aGEVENT.
Note: If this pinisused for Thermtrip function, the
SMBaert function can be mapped to any other
available Gevent pin.
Notes:

1. The SDA1 and SCL1 SMBusl interface is dedicated for ASF devices or a Synaptics Inter Touch Touchpad. This SVIBusl
interface will not support a connection to both types of devices simultaneously.

2. Thereareonly two SMBus controllers. The SCL1/SDAL pair is controlled by SMIBus controller 1. SCLO/SDAO, SCL2/
SDA2, SCLI/SDA3 and SCL4/SDA4 are multiplexed pins that are all controlled by SVIBus controller 0, and only 1 pair of
those pins can be active at any time.
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4.16 Reset Pins
Table23. Reset Pin Descriptions
Pin Name Type Voltage Functional Description
A_RST# O |vDDIO 33 S PCI Host Bus Reset. Asserted during transition to S3/S4/Sb
to reset all devicesin the FCH or connected to it, except the
ACPI logic in the FCH.
AZ_RST# O |vDDIO 33 ¢ HD Audio interface Reset.
VDDIO AZ S
DDR3_RST#/ OD |vDDIO 33 S System Memory Reset
GEVENT7#/
VGA_PD
APU_RST# OD |VvDDIO_ 33 S APU Reset. Reset signal to the APU. Assertion of
(0.8V threshold) | APU_RST# causesthe APU tore-initializeitsinternal states.
Assertion of APU_RST# can occur based on the following:
1) whenever thereisa S3 or higher sleep state entry;
2) deassertion of FCH PWR_GOOD;
3) warm reset issued by a software command such asawrite
to 10 OxCF9;
4) hardware reset due to assertion of pins such as RSMRST#
or KB_RST#or SYS RESETH#,
5) aniinternal error (sync flood);
6) expiration of the watchdog timer.
When the above conditions are no longer true, APU_RST#
will deassert after a predetermined period of time (see
Figure 29 Reset Timing Requirements on page 109)
PCIE_RST# O |vDDIO 33 S PCle Reset. Asserted during transition to S3/S4/S5. Same
function as A_RST#.
PCIE_RST2#/ /O |VDDIO 33 S Additional PCle reset for GPP.
GEVENT4#
PCIRST# O |VDDIO_33 PCl | Hardware Reset for PCI dots. Asserted (a) at power on, (b)
GP after the system has transitioned into S3/S4/S5, (c) at warm
(5V tolerance) reset, (d) at software initiated reset
ROM_RST#/ /O |VDDIO 33 S ROM Reset. Early version of system reset, the deassertion of
GPI0161 which is ahead of other system reset signals such as
A_RST#, PCIE_RST#, or PCIRST#. Used for resetting the
system BIOS flash ROM.
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Table23. Reset Pin Descriptions (Continued)
Pin Name Type Voltage Functional Description

RSMRST# | |vDDIO 33 S Resume Reset from motherboard. Assertion of RSMRST#
resets all FCH registersto their default values. It also causes
al reset signals originating from the FCH (A_RST#,
PCIRST#, PCIE_RST#, APU_RST#, AZ_RST#, FC_RST#,
GBE_PHY_RST#, ROM_RST# and, DDR3_RST#) to be
issued. RSRM T# should be asserted when system power is
being applied for the first time. RSMRST# should be
deasserted sometime after S5 power is up, and should stay
deasserted until system power isremoved.
SYS RESET# /O |VDDIO 33 S System Reset. Signal coming from the power button circuit
GEVENT19# signaling areset for the system. On receiving the signal, the
FCH asserts al reset signals that originate from the FCH
(A_RST#, PCIRST#, PCIE_RST#, APU_RST#, AZ_RST#,
FC_RST#, ROM_RST#, and DDR3_RST#). it also resets all
FCH registersto their default values.
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4.17 Clock Interface
Table24. Clock Interface Pin Descriptions
Pin Name Type Voltage Functional Description
25M_X1 [ 3.3V 25 MHz crystal clock or external reference clock.
(VDDXL_33 9) Clock source for FCH internal core PLLS.
25M_X2 o) 3.3V 25 MHz crystal clock output.
(VDDXL_33_ S)
32K _X1 I VDDIO 33 & RTC crystal oscillator input 1 (internal RTC). Must be
VDDBT_RTC G |activeat al time.
32K _X2 o) VDDIO 33 & RTC crystal oscillator input 2 (internal RTC). Must be
VDDBT RTC G |activeat al time.
14M_25M_48M_OS | O VDDIO 33 S 14MHz / 24MHz | 25MHz / 48MHz /50MHz clock
C output.
Note: Thispin outputs a 14.318MHz clock on thefirst
power up if the internal system clock generator mode
strap is selected.
PCICLKO o) 3.3V 33 MHz PCI clock 0
(5V tolerance)
PCICLK1/GPO36 0] 3.3V 33 MHz PCI clock 1
(5V tolerance)
PCICLK2/GPO37 o) 3.3V 33 MHz PCI clock 2
(5V tolerance)
PCICLK3/GPO38 o 3.3V 33 MHz PCI clock 3
(5V tolerance)
PCICLK4/ o) 3.3V 33 MHz PCI Clock 4/ 14.318 MHz clock output.
14M_OSC/GPO39 For external clock generator mode: 33 MHz PCI
clock output.
For internal clock generator mode: 14.318 MHz
clock output for internal clock generator mode.
The function is selected by the pin strap “CLK GEN”
(pin LPCCLKY1). Refer to Table 32 on page 95.
CLKRUN# Ie} 3.3V Clock running is deasserted by the clock provider to
(5V tolerance) indicate the system is about to shut down the PCI or
LPC clock. When it isdriven low by other agents, it
means the agent i s requesting the clock provider not to
deactivate the clock.
USBCLK/ 110 VDDIO 33 S 48 MHz clock input used for USB / 14.318 MHz or 25

14M_25M_48M_OS
C

MHz or 48 MHz output.
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Table24. Clock Interface Pin Descriptions (Continued)
Pin Name Type Voltage Functional Description

APU CLKP @] VDDAN_11 Positive phase of 100 MHz APU reference clock.
CLK Spread capable.

APU_CLKN o) VDDAN_11 Negative phase of 100 MHz APU reference clock.
CLK Spread capable.

GPP_CLK[8:0]P @) VDDAN_11 Positive phase of 100 MHz reference clock for PCle
CLK device(s). Spread capable.

GPP_CLK[8:0]N @) VDDAN_11 Negative phase of 100 MHz reference clock for PCle
CLK device(s). Spread capable.

PCIE_RCLKP I VDDAN_11 CLK |For external clock generator mode: Positive phase
of 100-MHz reference clock for the FCH. Spread
capable.

For internal clock generator mode: Not used. Left
unconnected.

The function is selected by the pin strap “CLK GEN”
(pin LPCCLKY1). Refer to Table 32 on page 95.

PCIE_RCLKN I VDDAN_11 CLK | For external clock generator mode: Negative phase
of 100-MHz reference clock for the FCH. Spread
capable.

For internal clock generator mode: Not used. Left
unconnected.

The function is selected by the pin strap “ CLKGEN”
(pin LPCCLK1). Refer to Table 32 on page 95.

DISP_CLKP o) VDDAN_11 CLK | Positive phaseof 100-MHz referenceclock for APU’s
display engine. Not spread capable.

DISP_CLKN o) VDDAN_11 CLK | Negative phase of 100-MHz reference clock for
APU’s display engine. Not spread capable.

DISP2 CLKP @) VDDAN_11 CLK | Positive phase of 100-MHz LV DStrandlator reference
clock. Not spread capable.

DISP2_CLKN o) VDDAN_11 CLK | Negative phase of 100-MHz LV DS translator
reference clock. Not spread capable.

SLT GFX_CLKP @] VDDAN_11 CLK | Positive phase of 100 MHz reference clock for
external discrete graphics device. Spread capable.

SLT_GFX_CLKN o) VDDAN_11 CLK | Negative phase of 100 MHz reference clock for
external discrete graphics device. Spread capable.

CLK_REQO#/ I/O VDDIO_33 PCIG

SATA_I S3#/GPI060

P
(5V tolerance)

PCle® Clock Request 0
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Table24. Clock Interface Pin Descriptions (Continued)
Pin Name Type Voltage Functional Description
CLK_REQ1#/ 110 VDDIO 33 PCIG | PCle Clock Request 1
FANOUT4/GPIO61 P
(5V tolerance)
CLK_REQ2#/ I/O VDDIO_33 PCIG | PCleClock Request 2
FANIN4/GPI062 P
(5V tolerance)
CLK_REQ3#/ 1/O VDDIO_33 PCIG |PCleClock Request 3
SATA_IS1#/GPIO63 P
(5V tolerance)
CLK_REQ4#/ 110 VDDIO_33 PCIG | PCleClock Reguest 4
SATA_ISO#/GPIO64 P
(5V tolerance)
REQ3#/ | VDDIO_33 PCIG | PCleClock Request 5
CLK_REQ5#/ P
GPI0O42 (5V tolerance)
LDRQ1#/ 1/O VDDIO_33 PCIG |PCleClock Request 6
CLK_REQ6#/ P
GPIO49 (5V tolerance)
GNT3# I/O VDDIO_33 PCIG | PCleClock Request 7
CLK_REQ7#/ P
GPI046 (5V tolerance)
REQ2#/ | VDDIO_33 PCIG | PCleClock Request 8
CLK_REQ8#/ P
GPIO41 (5V tolerance)
CLK_REQGH/ I VDDIO_33 PCIG | Clock Request by PCle Graphics/ 14.318 MHz clock
GPIO65/0OSCIN/ P input
IDLEEXIT# (5V tolerance) For external clock generator mode: 14.318 MHz
OSC clock input pin.
For internal clock generator mode: Used as GPIO
or left unconnected.
RTCCLK 110 VDDIO 33 S 32 kHz output for internal RTC.
CLK_CALRN I VDDAN_11 CLK | Pad connection to an external resistor to
VDDAN_11 CLK on the motherboard, for
impedance calibration
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418 ATE/JTAG Interface

Table25. ATE/JTAG Interface Pin Descriptions

Pin Name Type Voltage Functional Description
TESTO I VDDIO 33 S |ATETest O
TESTUTMS I VDDIO 33 S |ATETest 1/ JTAGTMS
TEST2 | VDDIO 33 S |ATETest 2

USB_OCO# GEVENT12#/TRST |1/O VDDIO 33 S | JTAG Reset
USB_OCI1#/TDI/GEVENT13# 110 VDDIO 33 S |JTAG Dataln
USB_OC2#/TCK/GEVENT 14# 110 VDDIO_ 33 S | JTAG Clock

USB_OC3#/AC_PRESTDO/ 110 VDDIO 33 S | JTAG Data Out
GEVENT15#
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4.19 Integrated Micro-Controller (IMC) Interface

Table26. Integrated Micro-Controller Interface Pin Descriptions
Pin Name Type Voltage Functional Description

EC_PWMO/ /O |vDDIO 33 S |IMCPWMO
EC_TIMERO/
GPI0197

EC_PWMY/ /O |vDDIO 33 S |IMCPWM 1
EC_TIMERY
GPIO198

EC_PWM2/ /O |vDDIO 33 S |IMCPWM 2
EC_TIMERY/
WOL_EN/
GPI0199

EC_PWM3/ I/0 VDDIO 33 S IMC PWM 3
EC_TIMER3/
GPI0200

420 Consumer Infrared Interface

Table27. Consumer Infrared Interface Pin Description

Pin Name Type Voltage Functional Description
USB_OC4#/IR_RX0/ 1/0 VDDIO_33 S Infrared Receive 0. Connection to wideband CIR
GEVENT16# receiver.

IR_RXLGEVENT20# |1/O VDDIO 33 S Infrared Receive 1. Connection to long-range CIR
receiver.

USB_OCS5#/IR_TXO0/ 1/0 VDDIO 33 S Infrared Transmit O

GEVENT17#

USB_OC6#/IR_TX1/ 1/10 VDDIO 33 S Infrared Transmit 1

GEVENT6#

IR_LED#/LLB# 1/0 VDDIO 33 S Infrared LED

GPI0184
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Pin Name Type Voltage

Functional Description

The following are the possible configurations for CIR
No CIR:

CIR not used

CIR RX with TXO:

One RX pin used with TXO

CIR RX with TX1:

One RX pin used with TX1

CIR RX with TX0 and TX1:

One RX pin used with TX0 and TX1

RX can be RX0 or RX1 except when using wideband CIR, in which case both RX pins need to be used.
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421 General Purposel/O and General Event Pins

The GPIO and GEVENT pins of the FCH are multiplexed with other functions. For information on
how to configure the GPIO pins for the desired functions, see the AMD Bolton Fusion Controller Hub
Register Reference Guide.

Table 28 lists all the GPIO and GEVENT pins on the FCH. The Default 1/0 State column shows the
direction and the state of the pin after the core power has become stable (VDDCR > ~0.8V). The
integrated resistor column shows the default status of the internal integrated pull-up/pull-down
resistor on the pin after the PCI host bus reset (A_RST#) is deasserted. The integrated resistor can be
enabl ed/disabled by the system BIOS after boot up.

Table28. General Purposel/O and General Event Pin Descriptions

Default | Default 1/ .
. Integrated Functional
Pin Name Type Level Muxed (@) . .
) Resistor Descriptions
Function State
General Events
GAZ20IN/ I VDDIO_33 P | null Input, PU | 8.2k PU General Event 0
GEVENTO# CIGP
(5V tolerance)
KBRST#/ VDDIO 33 P|KBRST# |Input, PU |8.2k PU General Event 1
GEVENT1# CIGP Note: On G3to b
(5V tol erance) transition, the
BIOSwill not be
able to program
thispin as
Gevent1#. If the
pinisused as
Geventl1#, the
design should
ensure that the pin
remainsin logical
high during the G3
2% 20
transition. BIOS
can then program
thispin as
Gevent1# when it
is posting.
THRMTRIP# I/O VDDIO 33 S| THRM Input 10K PU General Event 2
SMBALERT# TRIP#
GEVENT2#
PME# [e] VDDIO_33 S| null Input, PU | 10K PU General Event 3
GEVENT3#
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed @] I ntegr ated Func_’uonaj
) Resistor Descriptions
Function State
PCIE_RST2#/ I/O VDDIO 33 S| null Input, PU | 10k PU General Event 4
GEVENT4#
LPC _PD#/ I/O VDDIO 33 S| GEVENT |Input, PU |10k PU General Event 5
GEVENT5# S#
USB_OC6#/ I/O VDDIO 33 S| null Input, PU | 10k PU General Event 6
IR_TX1/
GEVENTG6#
DDR3_RST#/ [e] VDDIO_33 S| DDR3_ Output 10k PU for General Event 7
GEVENT7#/ RST# LOW GEVENT,
VGA_PD OD for
DDR3_RST#,
push-pull and
no integrated
PU/PD for
VGA_PD
WAKE#/ I/O VDDIO 33 S| null Input, PU | 10k PU Genera Event 8
GEVENTS8#
SPI_HOLD#/ I/O VDDIO 33 S| null Input, PU | 10k PU General Event 9
GBE LEDY/
GEVENT9#
GBE_LED2/ I/O VDDIO 33 S| null Input, PU | 10k PU General Event 10
GEVENT10#
GBE_STATO/ |10 VDDIO 33 S| null Input, PU | 10k PU General Event 11
GEVENT11#
USB_OCOo#/ I/O VDDIO 33 S| GEVENT | Input, PU* | 10k PU* General Event 12
GEVENT12#/ 12# Note: *Integrated PU is
TRST not supported
when the pinis
configured for USB
over current
function.
USB_OC1#/ I/O VDDIO 33 S| null Input, PU* | 10k PU* General Event 13
TDI/ Note: *Integrated PU is
GEVENT13# not supported
when thepinis
configured for USB
over current
function.
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed O I ntegr ated Func_’uonaj
) Resistor Descriptions
Function State
USB_OC2#/ I/1O VDDIO_33 S| null Input, PU* | 10k PU* General Event 14
TCK/ Note: *Integrated PU is
GEVENT14# not supported
when thepinis
configured for USB
over current
function.
USB_OC3#/ Ife] VDDIO 33 S| null Input, PU* | 10k PU* General Event 15
AC PREY Note: *Integrated PU is
TDO/ not supported
GEVENT15# when thepinis
configured for USB
over current
function.
USB_OC4#/ I/O VDDIO 33 S| null Input, PU* | 10k PU* General Event 16
IR_RX0/ Note: *Integrated PU is
GEVENT16# not supported
when the pinis
configured for USB
over current
function.
USB_OC5#/ I/O VDDIO_33 S| null Input, PU* | 10k PU* General Event 17
IR_TX0/ Note: * Integrated PU is
GEVENT17# not supported
when thepinis
configured for USB
over current
function.
BLINK/ I/O VDDIO 33 S| null Input, PU* | 10k PU* General Event 18
USB_OC7#/ Note: *Integrated PU is
GEVENT18# not supported
when thepinis
configured for USB
over current
function.
SYS RESET# |I/O VDDIO 33 S| null Input, PU | 10k PU General Event 19
GEVENT19#
IR_ RXLl/ I/O VDDIO_33 S| null Input, PU | 10k PU Genera Event 20
GEVENT20#
SPI_CS3#/ I/1O VDDIO_33 S| null Input, PU | 10k PU General Event 21
GBE_STATY
GEVENT21#
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed @] I ntegr ated Func_’uonaj
) Resistor Descriptions
Function State
RI# 110 VDDIO_33 S| null Input, PU | 10k PU General Event 22
GEVENT22#
LPC_SMI# 110 VDDIO_33 S| null Input, PU | 8.2k PU General Event 23
GEVENT23#
S0-domain General Purpose I/0
AD[31:0]/ 110 VDDIO_33 P| PCI Output - GPIO [31:0]
GPIO[31:0] CIGP HIGH
(5V tolerance)
INTE#/GPIO32 |I1/0 VDDIO_33 P|PCI Input, PU | 8.2k PU GPIO 32
CIGP
(5V tolerance)
INTF#/GPIO33 | I/O VDDIO_33 P| PCI Input, PU | 8.2k PU GPIO 33
CIGP
(5V tolerance)
INTG#/GPIO34 | 1/O VDDIO_33 P| PCI Input, PU | 8.2k PU GPIO 34
CIGP
(5V tolerance)
INTH#/GPIO35 | 1/O VDDIO_33 P| PCI Input, PU | 8.2k PU GPIO 35
CIGP
(5V tolerance)
PCICLKY 0o VDDIO_33 P|PCICLK | Output - GPO 36
GPO36 CIGP 33MHz
(5V tolerance)
PCICLK2/ O VDDIO_33 P|PCICLK | Output - GPO 37
GPO37 CIGP 33MHz
(5V tolerance)
PCICLK3/ 0o VDDIO_33 P|PCICLK | Output - GPO 38
GPO38 CIGP 33MHz
(5V tolerance)
PCICLK4/ 0o VDDIO_33 P|PCICLK | Output - GPO 39
14M_OSC/ CIGP 14MHz
GPO39 (5V tolerance) (internal
CLKGEN)
or 33MHz
(externd
CLKGEN)
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed @] Integrated Func_’uonaj
) Resistor Descriptions
Function State
REQ1#/GPIO40 | | VDDIO 33 | PCI Input, PU | 15k PU GPIO 40
PCIGP
(5V tolerance)
REQ2#/ I VDDIO 33 | PCI Input, PU | 15k PU GPIO 41
CLK_REQ8#/ PCIGP
GPIO41 (5V tolerance)
REQ3#/ | VDDIO 33 |PCl Input, PU | 15k PU GPIO 42
CLK_REQ5#/ PCIGP
GPI042 (5V tolerance)
SCLO/GPIO43 | I/0 VDDIO_33_ | null Input, Tri- |- GPIO 43
PCIGP Sate
(5V tolerance)
GNT1#GPO44 |O VDDIO_33 | PCI Output - GPO 44
PCIGP HIGH
(5V tolerance)
GNT2#/ o) vVDDIO 33 | PCI Output - GPO 45
SD_LED/ PCIGP HIGH
GPO45 (5V tolerance)
GNT3#/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 46
CLK_REQ7#/ PCIGP
GPI0O46 (5V tolerance)
SDAQ/GPIO47 | I/O VDDIO_33_ | null Input, Tri- |- GPIO 47
PCIGP State
(5V tolerance)
SERIRQ/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 48
GPI0O48 PCIGP
(5V tolerance)
LDRQ1#/ | VDDIO_33_ | null Input, PU | 8.2k PU GPIO 49
CLK_REQG6#/ PCIGP
GPI0O49 (5V tolerance)
SMARTVOLTY |I/O VDDIO_33_ | null Input, PU | 8.2k PU GPIO 50
SATA_1S2#/ PCIGP
GPIO50 (5V tolerance)
SMARTVOLTZ | I/O VDDIO_33_ | null Input, PU | 8.2k PU GPIO51
SHUTDOWN#/ PCIGP
GPIO51 (5V tolerance)
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed @] I ntegr ated Func_’uonaj
) Resistor Descriptions
Function State

FANOUTO/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 52
GPIO52 PCIGP

(5V tolerance)
FANOUTLY 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 53
GPIO53 PCIGP

(5V tolerance)
FANOUT2/ 11O VDDIO_ 33 | null Input, PU | 8.2k PU GPIO 54
GPIO%4 PCIGP

(5V tolerance)
SATA 144/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 55
FANOUTS3/ PCIGP
GPIO55 (5V tolerance)
FANIN[2:0]/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO [58:56]
GPIO[58:56] PCIGP

(5V tolerance)
SATA_IS5#/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 59
FANIN3/ PCIGP
GPIO59 (5V tolerance)
CLK_REQO#/ |I/O VDDIO_33_ | null Input, PU | 8.2k PU GPI060
SATA_IS3#/ PCIGP
GPI0O60 (5V tolerance)
CLK_REQ1#/ |lIO VDDIO_33_ | null Input, PU | 8.2k PU GPIO 61
FANOUT4/ PCIGP
GPIO61 (5V tolerance)
CLK_REQ2#/ |IIO VDDIO_33_ | null Input, PU | 8.2k PU GPIO 62
FANIN4/ PCIGP
GPI062 (5V tolerance)
CLK_REQ3#/ |IIO VDDIO_33_ | null Input, PU | 8.2k PU GPIO 63
SATA_IS1#/ PCIGP
GPIO63 (5V tolerance)
CLK_REQ4#/ |IIO VDDIO_33_ | null Input, PU | 8.2k PU GPIO 64
SATA_1S0#/ PCIGP
GPIO64 (5V tolerance)
CLK_REQGH# || VDDIO_33_ | null Input, PU | 8.2k PU GPIO 65
GPI1O65/ PCIGP
OSCIN/ (5V tolerance)
IDLEEXIT#
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Leve Muxed @] I ntegr ated Func_’uonaj
) Resistor Descriptions
Function State
SPKR/GPIO66 |1/0 VDDIO_33_ | null Input, Tri- |- GPIO 66
PCIGP State
(5V tolerance)
SATA_ACT# | OD VDDIO_33_ | null Input, Tri- |- GPIO 67
GPI067 PCIGP State
(5V tolerance)
VGA_HSYNC/ |O VDDIO 33 |VGA_HS |Tri-State | - GPO 68
GPOG68 PCIGP YNC during
reset then
output low
VGA_VSYNC/ |O VDDIO 33 |VGA_VS |Tri-State | - GPO 69
GPO69 PCIGP YNC during
reset then
output low
VGA_DDC_SD |I/0 VDDIO 33 |VGA_DD |Tri-State | - GPO70
A/GPO70 PCIGP C_SDA
(5V tolerance)
VGA_DDC SC | O VDDIO 33 |VGA_DD |Tri-State | - GPO 71
L/GPO71 PCIGP C_SCL
(5V tolerance)
SD_CLK/ 110 VDDIO 33 | null Input, PU | 8.2k PU GPIO 73
SCLK_0O/ PCIGP
GPIO73
SD_CMD/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 74
SLOAD_0O/ PCIGP
GPIO74
SD_CD#/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 75
GPIO75 PCIGP
SD_WPF/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 76
GPIO76 PCIGP
SD_DATA0/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 77
SDATI_0O/ PCIGP
GPIO77
SD_DATAY 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 78
SDATO_0/ PCIGP
GPIO78
SD_DATA?2/ 110 VDDIO_33_ | null Input, PU | 8.2k PU GPIO 79
GPIO79 PCIGP
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)

Default | Default I/ .
Pin Name Type Level Muxed @] I ntegr ated Func_’uonaj
) Resistor Descriptions

Function State
SD DATA3/ I/O VDDIO 33 | null Input, PU | 8.2k PU GPIO 80
GPIO80 PCIGP
S5-Domain General Purpose I/0
ROM_RST#/ [e] VDDIO_33 S|ROM_RS | Output - GPIO 161
SPI_ WP#/ T# LOW
GPIO161
SPI_CLK/ I/O VDDIO 33 S|nullorSPI | Input, PD | 10k PD GPIO 162
GPI0162 (strap

depen-

dent)
SPI_DO/ [e] VDDIO_33 S|null or SPI | Input, PD | 10k PD GPIO 163
GPIO163 (strap

depen-

dent)
SPI_DI/ I/O VDDIO 33 S|nullorSPI | Input, PD | 10k PD GPIO 164
GPIO164 (strap

depen-

dent)
SPI_CSi1#/ 11O VDDIO_33 S|null or SPI | Input, PU | 10k PU GPIO 165
GPIO165 (strap

depen-

dent)
SPI_CS2#/ I/O VDDIO 33 S|nullorSPI | Input, PU | 10k PU GPIO 166
GBE_STAT2/ (strap
GPI0O166 depen-

dent)
AZ_SDIN[3:0])/ |I/O VDDIO 33 S|AZ Input, PD | 50k PD GPIO [17:167]
GPIO[170:167] /1.5V_S5
TEMPIN[2:0)/ |I/O VDDIO 33 S| null Input - GPIO [173:171]
GPIO[173:171]
TEMPIN3/ I/O VDDIO 33 S| null Input - GPIO 174
TALERT#/
GPIO174
VIN[5:0]/ f[e] VDDIO_33 S| null Input 10k PU/PD GPIO [180:175]
GPIO[180:175] (disabled by

default)
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)
Default | Default 1/ .
Pin Name Type Level M uxed @] I ntegr ated Func_t|o_naJ
) Resistor Descriptions
Function State
VIN6/ 110 VDDIO_33 S| null Input - GPIO 181
GBE_STAT3/
GPI0O181
VIN7/ 110 VDDIO_33 S| null Input - GPIO 182
GBE_LED3/
GPI0182
GBE_LEDO/ /0 VDDIO 33 S| null Input 10k PU GPIO 183
GPI0183
IR_LED# 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 184
LLB#GPIO184
USB_FSDOP/ 110 VDDIO_33 S|USB Input, PD | 15k PD GPIO 185
GPI0185
USB_FSD1P/ 110 VDDIO_33 S| USB Input, PD | 15k PD GPIO 186
GPI0O186
PS2_DAT/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 187
SDA4/GPIO187 (5V tolerance)
PS2_CLK/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 188
SCL4/GPIO188 (5V tolerance)
PS2KB_DAT/ |I/O VDDIO_33 S| null Input, PU | 10k PU GPIO 189
GPI0O189 (5V tolerance)
PS2KB_CLK/ |l/O VDDIO_33 S| null Input, PU | 10k PU GPIO 190
GPIO190 (5V tolerance)
PS2M_DAT/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 191
GPIO191 (5V tolerance)
PS2M_CLK/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 192
GPI0192 (5V tolerance)
SCL2/GPIO193 | I/O VDDIO_33 S| null Input, Tri- |- GPIO 193
(5V tolerance) State
SDA2/GPIO194 | /O VDDIO_33 S| null Input, Tri- |- GPIO 194
(5V tolerance) State
SCL3_LV/ 110 0.8V null Input, Tri- |- GPIO 195
GPI0195 threshold, Sate
VDDIO_ 33 S
domain
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Table28. General Purposel/O and General Event Pin Descriptions (Continued)

Default | Default |/ Integrated Functional
Pin Name Type Level Muxed @] 9 .
) Resistor Descriptions
Function State
SDA3 LV/ 110 0.8v null Input, Tri- |- GPIO 196
GPI0196 threshold, Sate
VDDIO 33 S
domain
EC_PWMO/ /0 VDDIO 33 S| null Input, PU | 10k PU GPIO 197
EC TIMERO/
GPI0197
EC_ PWMY 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 198
EC TIMERY
GPI0198
EC_PWM2/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 199
EC TIMERZ/ (5V tolerance)
GPI0O199
EC_PWM3/ /0 VDDIO 33 S| null Input, PU | 10k PU GPIO 200
EC TIMER3/ (5V tolerance)
GPI10200
KSl_[7:0)/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO [208:201]
GPI10[208:201]
KSO [13:0]/ 110 VDDIO_33 S| null Input, PU | 10k PU GPIO [222:209]
GPI10[222:209]
KSO_14/XDB0/ | I/0 VDDIO_33 S| null Input, PU | 10k PU GPIO 223
GPI0223
KSO_15/XDBY/ | /0 VDDIO_33 S| null Input, PU | 10k PU GPIO 224
GP10224
KSO_16/XDB2/ | 110 VDDIO 33 S| null Input, PU | 10k PU GPIO 225
GPI0225
KSO_17/XDB3/ | 110 VDDIO_33 S| null Input, PU | 10k PU GPIO 226
GPI10226
SCLY/GPIO227 |I1/0 VDDIO_33 S| null Input, Tri- |- GPIO 227
(5V tolerance) State
SDA1/GPI0O228 | I/0 VDDIO_33 S| null Input, Tri- |- GPIO 228
(5V tolerance) State
ML_VGA_HPD | I/O VDDIO_33 S| HPD Output - GPIO 229
/GPI10229 high
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Power and Ground Pins
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For more information on the power domain, grouping, and power-up sequencing for the power rails,
please refer to “Power Rail Power-up/down Sequence’ on page 104.

Table29. Power and Ground Pin Descriptions
Signal Name \;(osl:\lage RefGel;le[:]ce Note Description
VDDCR 11 [9:1] 1.1V VSS - Core power
VDDCR 11 S [2:1] 1.1V VSS - S5 core power
VDDIO_33_S [8:1] 3.3V VSS - S5 10 power
VDDIO_33 PCIGP[10:1] 3.3V VSS - 1O power
VDDIO AZ S 1.5v/ VSS - HD Audio Interface |O power
3.3V
VDDXL_33 S 3.3V VSSXL 1 25MHz XTAL 10 power
VDDPL_33_SYS 3.3V \S/sgPLL_ 2 System clock generator PLL s analog power
VDDPL_11 SYS S 1.1v \SlsgPL_ 2 System clock generator PLL s analog power
Y
VDDAN_11 CLK_[8:1] 1.1v VSS 2 System clock generator anal og/output power
VDDAN_11 ML_[4:1] 1.1v VSS - VGA trandator input 1.1V analog power
VDDPL_33 ML 3.3v VSSPL_ |- VGA trandlator input 3.3V analog power
SYS
VDDPL_33 PCIE 3.3V VSS 2 SCL /PCI Express PLL power
VDDAN_11 PCIE_[8:1] 1.1v VSS 2 SCL / PCI Express analog power
VDDPL_33 SATA 3.3V VSS 2 SATA PHY PLL power
VDDAN_11 SATA [10:1] |1.1Vv VSS 2 SATA PHY analog/IO power
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Table29. Power and Ground Pin Descriptions (Continued)
. Voltage GND -
Signal Name IGND | Reference Description
VDDBT _RTC G 25— VSS RTC/CMOS backup power. Must be present
3.6V at al time.
BAT Note:

1. If the VBAT voltagefalls below 1.65V, the
CMOSCLR status bit will be set.

2. Toforce CMOSclear status bit to be set and
still maintain the contents of the CMOSthe
voltage cannot be lowered past 1.55V.

3. If thefoltage falls below 1.3V, then all of the
contents of the RAM and Real Time Clock is
invalid.

4. If the contents of CMOS are not required to
be maintained, then the VBAT input of the
SOC can be grounded momentarily after the
rest of the SOC power rail (S5 and 0) are
turned off.

VDDPL_33 USB_S 3.3V VSS 2,3, |USBPHY PLL anaog power
4
VDDAN_33 USB_S [12:1] 3.3V VSS 2,3, |USBPHY anaog/lO power
4
VDDAN_11 USB_S [2:1] 1.1v VSS 2,3, |USBPHY DLL analog power
5
VDDCR_11 USB_S [2:1] 1.1v VSS 3,5 USB PHY core power
VDDPL_33 SSUSB_S 3.3v VSS 2,3, |PLL power for super speed USB
4
VDDAN_11 SSUSB_S [5:1| 1.1V VSS 2,3, | Super speed USB analog power
] 5
VDDCR_11_SSUSB_S [4:1 | 1.1V VSS 3,5 | Super speed USB core power
]
VDDAN_33 HWM_S 3.3V VSSAN_H Hardware monitor interface analog/1O power
WM
VDDAN_33 DAC 3.3V VSSPL_ DAC 3.3V anaog power
DAC
VDDPL_33 DAC 3.3V VSSPL_ DAC 3.3V PLL power
DAC
VDDPL_11 DAC 1.1v VSSPL_ DAC 1.1V PLL power
DAC
LDO_CAP 1.8v VSSPL_ Internally generated 1.8V supply for the RGB
DAC outputs
VSS GND - Digital ground (plane)
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Table29. Power and Ground Pin Descriptions (Continued)

Signal Name \;gtl\lage Re(fael;leace Note Description
VSSXL GND - - 25MHz XTAL ground
VSSPL_SYS GND - - System clock generator PLLs common
ground
VSSAN_HWM GND - - Hardware monitor interface analog ground
VSSIO DAC GND - - DAC 10 ground
VSSAN_DAC GND - - DAC analog ground
VSSANQ DAC GND - - DAC analog bias ground
VSSPL_DAC GND - - DAC PLL ground

Notes:

1. These power rails can betied to 0-Sb or 0-S3, depending on whether WakeOnLan, USB 3.0

Wakemode is supported. See Table 37.

2. These power rails should befiltered.
3. These power rails can betied to S0-S5 or S0-S3 power depending on whether wake from S4/6 is supported or not.
4. VDDPL_33 USB_Sand VDDAN_33_USB_S [12:1] should be sourced from the same voltage regulator and

have traces routed close together to minimize voltage droop difference.

5. VDDAN_11_USB_ S [2:1] and VDDCR_11_USB_S [2:1] should be sourced from the same voltage regulator
and have traces routed close together to minimize voltage drop difference.
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4.23 Miscellaneous Pins
Table30. Miscellaneous Pin Descriptions
Pin Name Functional Description
NC[X] No Connect
Note: GbE is not supported. The greyed out pins below are not used and must be connected or not connected as
described.
GBE_COL No Connect
GBE_CRS No Connect
GBE_MDCK No Connect
GBE_MDIO No Connect
GBE_RXCLK No Connect
GBE_RXD[3:0] No Connect
GBE_RXCTL/RXDV No Connect
GBE_RXERR No Connect
GBE_TXCLK No Connect
GBE_TXDI[3:0] No Connect
GBE_TXCTL/TXEN No Connect
GBE_PHY_PD No Connect
GBE_PHY_RST# No Connect

GBE_PHY_INTR

Not used. Terminate as per the AMD Bolton Fusion Controller
Hub Motherboard Design Guide, order# 51206

VDDIO_GBE_S[2:1]

Not used. Terminate as per the AMD Bolton Fusion Controller
Hub Motherboard Design Guide, order# 51206

VDDIO_33 GBE_S

Not used. Terminate as per the AMD Bolton Fusion Controller
Hub Motherboard Design Guide, order# 51206

VDDCR_11_GBE_S[2:1]

Not used. Terminate as per the AMD Bolton Fusion Controller
Hub Motherboard Design Guide, order# 51206

51451 Rev.3.02 January 2015
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4.24

AMD Bolton-D2/D2H/D3/D4 FCH Databook

Integrated Resistors

Table 31 shows the pins that have an integrated resistor on their pad and the resistor’s nature (pull-up

or pull-down) and value. In general, the integrated resistors are enabled by default, but can be

changed by programming. The table does NOT include information for any GPIO or GEVENT pins,
for which one should refer to Table 28 in “ General Purpose I/0O and General Event Pins’ on page 79.

Table31l. Pinswith Integrated Resistors (Excluding GPIO/GEVENT Pins)

Interface Pin Resistor Type/Requirement
LPC LAD[3:0] 10k pull up
LDRQO# 10k pull up
CLKRUN# 7.5k pull up
DEVSEL# 7.5k pull up
FRAME# 7.5k pull up
IRDY# 7.5k pull up
LOCK# 7.5k pull up
PERR# 7.5k pull up
REQ[3:0]# 15k pull up
SERR# 7.5k pull up
STOP# 7.5k pull up
TRDY# 7.5k pull up
RTC RTCCLK 10k pull up
RSMRST# 10k pull up (cannot be disabled)
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425 Srap Information

Two types of straps are captured on the rising edge of RSMRST# and PWR_GOOD—Type | and
Typell. Type| straps become valid immediately after capture on the rising edge of RSMRST#.
Modulesin the S5 power well use this type of straps, which are captured only once when power is
first applied to the chip. All other straps (type I1) become valid after PWR_GOQOD is asserted in order
to prevent the strap logic that resides in the standby power well from being driven by un-powered
logic. Type Il straps are captured every time the system powers up from the S5 state. A transition
from S3 to SO does not trigger capture.

Straps |
Capture
S5 1.1V /
RSMRST# / Don't care
Straps (board) | X Straps | X X Straps |l X
VDD / Straps Il |
Capture
PWRGOOD
Undefined
Straps Type | | X Straps Type | |
i i
Straps Typell | Straps Type I |
l Ts Th l
<«
T | Parameter Min Max Unit
Ts | Setup Time for capture 0 ns
Th | Hold Time for capture 1310.5 ns

Figure2l. StrapsCapture Timing

Straps are also classified into two groups—standard and debug. Standard straps are required for
selecting different chip options at power-up. Debug straps are used for debugging purposes only and
do not require population for production boards. However, provisions for connecting pull-ups or pull-
downs on the debug strap signals should be made if they are not used for normal system operation.

Table 32 and Table 33 show the function of every strap signal in the design. All straps are defined
such that in the most likely scenario of operation, they will be set to the recommended (or safest)
values by default. The values shown in the Description column are the external board strap values,
with 3.3V being a pull up and OV a pull down.
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Table32. Sandard Sraps

Default .
Ball Name* Strap Name Type Value Description
LPCCLKO | ECEnableStrap I - Enable Integrated Micro-Controller
OV —Disable
3.3V —Enable

This strap has to be enabled to support enhanced
hardware monitor features.

ROMTY PE_OROM Type

OVSPI ROM

3.3VLPC ROM

Set S5 Plus Mode
0V —Enable
3.3V —Disable

LPCCLK1 |CLKGEN I - Defines clock generator.

0V — External clock mode: Use 100 MHz PCIl€®
clock asreference clock and generate internal clocks
only.

3.3V —Integrated clock mode: Use 25MHz crystal
clock and generate both internal and external clocks.
PCICLK1 BIF_GEN2_COM Set PCle to Gen |1 mode.

PLIANCE_Strap 0V — Force PCle interface at Gen | mode.

3.3V —PCleinterfacceis at Gen |1 mode.

Default Debug Straps
0V — Disable Debug Straps.
3.3V — Select external Debug Straps (see Table 33).

PCICLK4 | CPUCIkSe I - APU_CLKP/N and DISP_CLKP/N Clock Selection
0V — Required setting for integrated clock mode.
3.3V — Reserved.

This strap is not used if the strap CLKGEN is
configured for external clock generator mode.

EC_ PWM2 |{ROMTYPE 0}

RTCCLK S5 Plus Mode

PCICLK3 DefaultStrapMode

Note: * For clarity’s sake, ball names for strap pins given in this table are truncated to show only the beginning parts. Refer to
the pinslistsin Appendix A for the complete ball names.
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Table33. Debug Sraps

Ball Name | Strap Name | Type ?/e;alljét Description
AD27 PciPlIByp I 3.3V Bypass PCI PLL (used in functional test at tester)
(Internal | g Bypassinternal PLL clock.
iSng) Use xSPciRegB_1 as SPCI 33 bypass clock.
UsexSPciRegB_2 asA-Link bypass clock. Use
xSPciGntB_1_as B-Link bypass clock. Use
xSPciGntB_0_as B-Link266 bypass clock.
3.3V —Useinterna PLL-generated PLL CLK.
AD24 I2CRomEN I 3.3v 12C ROM enable. Load the settings for SCL/PLL/
(Internal | misc control from 12C ROM.
PU of 0V — Getting the value from 12C EPROM.
15kQ) |2C EPROM ADDRESS set toall zeroes.  Use
REQ3# as SDA.
Use GNT3# as SCL.
3.3V —Disable 12C ROM
AD23 PCI_ROM_ I 3.3V Booting from PCI memory
BOOT (Internal | gy — Route ROM fetch to PCI bus on the very
E:kg first boot. Use ROMTY PE to determine the ROM
) type on subsequent boots.
3.3V —Use ROMTY PE straps to determine the
ROM type.
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Chapter 5 Power Sequence and Timing

This chapter describes the power-on sequences and other timing data for the Bolton-D2/Bolton-D2H/
Bolton-D3/Bolton-D4 FCH.

5.1 Power-up/down Sequence

Figure 22 on page 98 and Figure 23 on page 99 illustrate respectively the power-up/down sequences
for ACPI S5-to- S0 -to- S5 and S3-to- SO-to-S3 transitions.

Table 34, Table 35, and Table 36 give the timing values.
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G3 S5 SO S5 G3
Wake Event
PWR_BTN# ﬁf \
WAKE# ﬁ y,
T13
SLP_S5#/ 4 \a
SLP_S3# ~~
AN
VBAT Te N
RTC clock In ! Mﬁu—m
See Note 12)
12 \ (
+3.3V_85 A T v
11y ss(Seetote 1Y 2 —
— \
RSMRST# (SeeNote 13) 124 S :
S5 STRAPS T
U
T3y /
RTCCLK out
/
PS PWOK / / A\ //
/

S0 power rails I'/(\LSee Note 9)

System clocks ~\
(See,Note 2) <),

Tiis T13,
(See Note 1) 2l Mmy (See Note 2)

\\T7A T4
FCH PWR_GOOD el
| T7 \
188 \ »
APU_PG i / \
. \JSee Note 6)
AJ
SOSTRAPS
\ . T9A
A_RST# \ - 4 \
(See Note 5) !
y—1
KBRST# /. T84 (See Note 4) \
PCIRST# ] = /. |sc \
1 I - .
APU_RST# .

Figure22. FCH Power Sequence (S5-t0-S0-t0-S5)

98 Power Sequence and Timing

Chapter 5



AMDA
51451 Rev.3.02 January 2015 AMD Bolton-D2/D2H/D3/D4 FCH Databook

S3 SO S3

Wake Event

PWR_BTN# —t
WAKE# —\C

T1:

SLP_S3# / AR

AN

SLP_S5# \
[£]) \

VBAT 1z \
GND
RTCclock _— — T

+3.3V_S5

+1.2V_S5

|
GND 0
I
1

GND

T# !
GND T

v/ A /

PS PWOK 7

‘A (See Note 9 /
S~Squ /
¥ (See Note 2)

S0 power rails —
(See Note 1) 22,

299

System clocks R
(See Note 2)' N3y ¢ | T13A
FCH PWR_GOOD A ‘ 78

XL

T7

(See Note 5)

APU_PG I / \
T8B ° T9A

A RST# - / \

KBRST# ‘/ T8Al (See Note 4) \

T9
PCIRST# 4 ts \

APU_RST#

Figure23. FCH Power Sequence (S3to SOto S3)

Table34. Power Sequence Timing
Symbol | Minimum | Maximum Description
T1 Note 1 of Section5.1.1 | +3.3V_S5to+1.1V_S5
T2 10 ms - +3.3V_S5to resume reset (RSMRSTH)

+1.1V_S5 should ramp up to nominal voltage before resume reset
(RSMRST#) is de-asserted.

Resume reset (RSMRST#) rise time (10% to 90%). See Note 11 of
Section 5.1.1.

T3 16 ms - RSMRST# de-asserted to start of RTCCLK output from the FCH.

T2B (See Description)

T2A - 50 ms
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Table34. Power Sequence Timing (Continued)
Symbol | Minimum | Maximum Description
T7 See Table 35 and Table 36 on page 101 .
T7A - 50 ms FCH PWR_GOOD rise time (10% to 90 %). See Note 3 of “Power
up Sequence Timing Notes” on page 101.
T7B — 1ms FCH PWR_GOOQOD fall time.
T8A Ons 100 ns A_RST# (PCI host bus reset) to PCIRST#.
Note 4 of
Section 5.1.1
T8B - Note5of | KBRST#to FCH PWR_GOOD.
Section 5.1.1
T8C 1.0ms 2.3ms PCIRST#to APU_RST#.
T9 101 ms 113ms | FCH PWR_GOOD to PCIRST#.
TOA 101 ms 113 ms FCH PWR_GOOD to A_RST# (T9-T8A).
T13 - 15ns Wake Event (except PwrButton) to SLP_S3#/ SLP_S5# de-
assertion.
See Note 14 of “Power up Sequence Timing Notes’ on page 101.
16 ms Wake Event (PwrButton) to SLP_S3#/ SLP_S5# de-assertion.
T13A 80 ns - FCH PWR_GOOD must be de-asserted before VDD (PS PWOK)
drops more than 5% off the nominal value. See Note 9 of “Power
up Sequence Timing Notes’ on page 101.
T14 1ns - FCH PWR_GOOD de-assertion to Resume Reset (RSMRST#)
assertion. See Note 10 of “Power up Sequence Timing Notes” on
page 101.
T15 5s - [Not illustrated] VBAT to +3.3V_S5to +1.1V_Sb. Must be greater
than 5 seconds to allow start time for the internal RTC.
T16A 40 ps — [Not illustrated] APU_STP# assertion to APU_RST# assertion.
T16B 4us — [Not illustrated] APU_RST# assertion to SLP_S3# assertion.
Table35. FCH PWR_GOOD and System Clock Timing (Internal Clock Mode Only)
Symbol | Minimum | Maximum Description
T7 98 ms 150ms | FCH PWR_GOOD assertion to APU_PG assertion delay.
T11B - 39 ms [Not illustrated] FCH PWR_GOQOD to clock out stable.
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Table36. FCH PWR_GOOD and System Clock Timing (External Clock Mode Only)
Symbol Min. Max. Description
T7 77ms 108 ms | FCH PWR_GOOD assertion to APU_PWRGD assertion delay when
using the FCH APU_PG output.
T11 - Note 2 of | [Not illustrated] Stable system clocks (25MHz, SRC (PCle), OSC,
Section | 48MHZz) to FCH PWR_GOOD when using external clock generator.
511
51.1 Power up Sequence Timing Notes
Notes:
1. Refer to " Power Rail Power-up/down Sequence” on page 104 for the power rail power-up/

down requirements.

All system clocks should be stable before the assertion of FCH PWR_GOOD. Refer to the
external clock specification for the timing Tgrag, the time it takes for the external clock chip
to provide stable clocks after valid power isapplied. If the FCH and the external clock chip
share power rails, this parameter needs to be taken into account when considering the FCH
PWR_GOQD assertion timing. Typical valuefor Tgrag is 1.8 ms. All system clocks should be
stopped after SLP_S3# is asserted when transitioning to sleep states; clock generator
power-down sequencing should be adjusted accordingly to meet this requirement.

The FCH will latch the straps after rising edge of FCH PWR_GOQOD only once. With de-
bouncing of FCH PWR_GOQOD, the latching of strap will occur at approximately ~10ms
after the rising edge of FCH PWR_GOOQOD.

Typical time between A RST# and PCIRST# is 75 ns. The measurement should be
performed at 10% of both signals. Loading on the motherboard may cause the measurement
at 90% to be more than the specified value.

5. The KBRST# should be de-asserted before FCH PWR_GOOD is de-asserted.
6. Typell Sandard and Debug strapswill be latched after FCH PWR_GOOD is asserted.

Type | straps are |latched on resume reset rising edge.

FCH PWR_GOOD Assertion: The FCH PWR_GOOD should be asserted after all SO power
rails have ramped up to 90% of their nominal value. FCH PWR_GOOD de-assertion: The
FCH will monitor internally the power down events and protect the internal circuit during
the power down event. Thisincludes power down during the S3, $4, and Sb states. During
an unexpected power failure or G3 state, the relationship between the +1.1 V (VDDCR) and
FCH PWR_GOOD should be maintained to protect the internal logic of the FCH.

The following figure shows the timing of FCH PWR_GOOD de-asserted to RSVIRST# de-
asserted during a power down sequence. However, thistiming only appliesto S-to-G3 state
transition, because G3 state is where both signals are inactivated.
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FCH PWR_GOOD \

RSMRST#

T — —

SO to G3

Figure24. Timingfor FCH PWR_GOOD De-asserted to RSM RST# De-asserted

9. When measuring the RSVIRST# timing T2A, the loading of the motherboard PCB trace may
cause a slow rise time, which should be taken in account. See Figure 25 below.

3.3V_S5

A RSMRST#

T2A

Figure25. Measurement for RSMRST# Timing (T2A)

10. The ramp down rate of the 3.3V_Sb5 rail should not be faster than (-) 8 mV/uS. See Figure 26
on page 103 .
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3.3V S5 Ramp down rate should not be

N faster than (-) 8 mV/uS

Figure26. 3.3V_S5 Power-down Sequence Requirement

11. VBAT powersthe RTC clock input to the FCH. The RTC clock must be functional before de-
assertion of RAMIRST#; therefore, the VBAT power ramp up time relative to RSVMIRST# may

need to be controlled. Typical start timeis5 seconds, but the value varies with different
crystals.

12. The maximum time represents the time FCH's internal logic will take to start driving

S P_S3#/ 9. P_SH#. The net delay time may be dominated by onboard loading which can
be far greater than the silicon intrinsic delay.
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5.2 Power Rail Power-up/down Sequence

The Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 FCH power rails can be broadly divided into the
following two groups:

* +33Vand+1.1V voltagerailsthat are ON in SO to S5 states. Railsin this group have the suffix
“ S a the end of their names.

e +3.3V and +1.1V voltagerails that are ON in SO state but turned OFF in S3 to S5 states. Railsin
this group do not have the suffix “_S” at the end of their names.

Table 37 shows how the FCH voltage rails are divided into these two groups. Some of the* S’
domain voltage rails can be connected to “non-_S’ domain voltage rails depending on the feature set
supported, as explained in the “Note” column.

Table37. FCH Voltage Rail Grouping

Voltage Rail +3.3/1.1V_S5 | +3.3/1.1V_S0 Note
VDDIO 33 S X -
VDDAN_33 USB S X -
VDDAN_33 HWM_S X -
VDDPL_33 USB S X -
VDDPL_33 SSUSB_S X X VDDPL_33 SSUSB_S should betied to

+3.3V_Sbrail if USB 3.0 Wake is supported;
otherwise, it can betied to +3.3V_S0rail. If
USB 3.0isnot used at al, it can betied to
GND.

VDDXL 33 S X X VDDXL_33 Sshould betied to +3.3V_S5rail
if USB 3.0 Wakeis supported; otherwise, it can
betied to +3.3V_SOrail.

VDDIO_33 PCIGP X ]
VDDPL_33 SYS X -

VDDPL_33 PCIE X ]

VDDPL_33 SATA X -

VDDPL_33 DAC X VDDPL_33 DAC, VDDPL_33 ML,
VDDPL_33 ML y VDDAN_33 DAC should betied to +3.3V_S0

rail if the VGA translator function is supported.
VDDAN_33 DAC X If the VGA trandator is not used at all, these
power rails can betied to GND.

VDDCR 11 S X -
VDDCR 11 USB_S X -
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Table37. FCH Voltage Rail Grouping
Voltage Rail +3.3/1.1V_S5 | +3.3/1.1V_S0 Note

VDDPL_11 SYS S X X VDDPL_11 SYS Sshould betied to
+1.1V_Sbrail if USB 3.0 Wake is supported;
otherwise, it can betied to +1.1V_SOrrail.

VDDCR_11 SSUSB_S X X VDDCR_11 SSUSB_S should betied to
+1.1V_Sbrail if USB 3.0 Wake is supported;
otherwise, it can betiedto +1.1V_SOrail. If
USB 3.0isnot used at all, it can betied to
GND.

VDDCR_11 X -

VDDAN_11 SATA X -

VDDAN_11 PCIE X -

VDDAN_11 CLK X -

VDDAN_11 ML X Tieto GND if VGA interface is not enabled.

VDDAN_11 SSUSB_S X X VDDAN_11 SSUSB_Sshould betied to
+1.1V_Sb5rail if USB 3.0 Wake is supported;
otherwise, it can betiedto +1.1V_SOrail. If
USB 3.0isnot used at al, it can betied to
GND.

VDDPL_11 DAC X Tieto GND if VGA interface is not enabled.

VDDIO AZ S X X Though therail’ svoltage is 3.3V/1.5V, it

follows the same power-rail power-up/down
requirements for the 3.3V/1.1V railsas
described in this section. It is thus classified
here as belonging to either the 3.3V/1.1V_S5
or the 3.3V/1.1V_S0 rail group with respect to
the power-up/down requirements, according to
the following conditions:

Wake on Ring supported: Tieto +3.3/
1.5V_Sbrail, and treat likea3.3/1.1V_Sb5rail.
Wake on Ring not supported: Tieto +3.3/
1.5V_SOrail, and treat like a3.3/1.1V SO rail.

Within each of the +3.3/1.1V_S5o0r +3.3/1.1V_S0 power rail groups, rails of the same voltage (3.3
V or 1.1 V) should be powered up at the same time. However, there are no required sequencing
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relationships between the 3.3-V rails and the 1.1-V rails.

Although there are no power rail sequencing requirements between any specific power rail groups
(except for VBAT—see explanations below), customers can use the power rail power-up sequence
shown in Figure 27 and Table 38 below as areference. All of the AMD Bolton-D2/Bolton-D2H/
Bolton-D3/Bolton-D4 reference platforms are designed to follow that reference power-up sequence.

For power-down sequence, power rails on reference platforms should either be powered-down at the
same time or in the reverse order of the power-up sequence shown below.

The only mandatory requirement for power rail sequencing isthat VBAT (VDDBT_RTC_G) must
ramp at least 5 seconds before the S5 railsto allow start time for the external RTC crystal.

VDDBT_RTC G
VBAT /i n
e~ »;

VDDIO 33 S, VDDAN_33 USB_S, VDDAN_33 HWM_S, VDDPL_33 USB_S, VDDXL 33 S,
VDDPL_33_SSUSB_S

g

+3.3V_S5
T2

VDDCR 11_S, VDDCR 11_USB_S, VDDPL 11_SYS S, VDDCR 11 USB S,
VDDCR_11_SSUSB_S, VDDAN_11_SSUSB_S

+1.1V_S5
VDDIO_33 PCIGP, VDDPL_33_SYS, VDDPL_33 PCIE, VDDPL_33 SATA,
+3.3V_S0 VDDPL_33_DAC, VDDPL_33_ML, VDDAN_33_DAC
T3 VDDCR_11, VDDAN_11_SATA, VDDAN_11_PCIE,
+1.1V_S0 VDDAN _11_CLK, VDDAN_11_ML, VDDPL_11_DAC

Figure27. Power Rail Power-up Sequence Requirements

Table38. Power Rail Power-up Sequence Requirements

Voltage Difference during Ramping

Symbol Par ameter
Minimum (V) Maximum (V)
T1 | VBAT tothe S5rails VDDBT_RTC_G must ramp at | No restrictions
least 5 seconds before the S5
rails.
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Table38. Power Rail Power-up Sequence Requirements (Continued)

relativeto +1.1V_SOrails

T2 |+3.3V_Sbralsramphigh |0 No restrictions*
relativeto +1.1V_Sbrails
T3 |+3.3V_SOralsramphigh |0 No restrictions*

*Note: Power rails from the same group are assumed to be generated from the same regulator;
however, they can be generated from different regulators as long as they come up at the same time.
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5.3 Reset Timings

The FCH controls the system reset signal timings, which are provided in this section. ROMRST#
timing is shown with respect to RSMRST# and A_RST# signalsin Figure 20 (a) and (b). ROM_RST
can be generated on the system board using either the RSMRST# or A_RST# signal depending on the
platform configurations, and Table 40 on page 109, indicates the timing figure and label that apply in
each situation.

Table39. ROM Reset Timing Figurefor Various Platform Configurations

IMC Enabled ROM Reset Timing Figure
Y Figure 28 (a)
N Figure 28 (b)
L
i ! b
! | [
i !
i |
RSMRST# i A_RST# i
S Lo
. i I
ROMRST# ROMRST# .
i [ I
—»' Trl je—— I
! i TrlA
L
€Y (b)

Figure28. ROM Reset Timing

Figure 29 on page 109 shows the timing of APU_RST#, APU_PG, A_RST#, and PClI_RST# with
respect to the SYS _RST# signal when SYS RST# isused to force asystem reset. SYS RST# and
RSMRST# signals are input to the FCH and are generated on the system board.

Table 40 on page 109 shows the values of all the timing labels.
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APU_RST# 1
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A_RST# | .
: o
PCLRST# : 1 ! 15 i
i
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Figure29. Reset Timing Requirements
Table40. Reset Timing Requirements
Symbol Par ameter Min Typical M ax
Trl RSMRST# tQ ROMRST# 48 ms ) 58 ms
(ROMRST# is generated from RSMRST#.)
TrlA A_RST#to ROMRST# ) ) 100 ns
(ROMRST# is generated from A_RST#)
Tr2 SYS_RESET# assertion to APU_RST# assertion - 8 ms -
SYS_RESET# assertion to APU_PG de-assertion - 8 ms -
Tr3 SYS_ RESET# de-assertion to A-RST# de-assertion - 230 ms -
Trd SYS_RESET# assertion to A_RST# assertion - 8.05 ms -
SYS_RESET# assertion to PCI_RST# assertion - 8.1 ms -
Tr5 SYS_RESET# de-assertion to PClI_RST# de-assertion | - 231 ms
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531 KBRST# Timing Requirements

KBRST# rise and fall time requirements are shown in Figure 30 .

tfan > [
kersT# — ? |— nse: ¢

51451 Rev.3.02 January 2015

trise = 500Ns max (10 - 90 %)
tiy) = 500Ns max (10 - 90 %)

Figure30. Timing Requirementsfor KBRST#
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54 Power Button Timing

Figure 31 illustrates various timing values related to the assertion and de-assertion of the power
button.

[ ]
.
3.3V.S5/11Vv_s5 / § 10 ms min
_>E plp—————
[]
[]
[ ]
RSMRST#
>t i 10 ms min
PWR_BTN#
—_— |eff————— 16 ms min ( See Note )

—ly yol— 200 ns min

SLP_S3# /SLP_S5#

Note The 16 ms includes requirement for 15 ms
of de-bounce timing . De-bounce logic is internal
tothe FCH.

Figure31. Power Button Timing
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Electrical Characteristics

Note: Values quoted in this section are preliminary and require further verification.

Power Rail Specifications

6.1

6.1.1

Absolute Ratings

To prevent damage to the ASIC, the voltage applied to each power rail should not exceed 10% of its
nominal voltage, nor should it fall below -0.5V with respect to VSS.

6.1.2

Operating Range

For proper operation of the ASIC, voltages of all power rails should stay within +/- 5% of their
nominal values. Voltages, measured at the ball of the ASIC, must stay within the range of tolerancein

spite of any DC transients or AC noises of frequencies less than 2 MHz.

6.2 DC Characteristics
Table4l. DC Characteristicsof the GPIO Pins
Symbol Par ameter Minimum | Maximum Unit Condition
VDDQ 1/0 power 3.0 3.46 \%
VIL Input Low Voltage - 15 \Y,
VIH Input High Voltage 15 - \%
VOL Output Low Voltage - 04 \ IOL = 8.0 mA (Note 1)
VOH Output High Voltage 24 - \% IOH =8.0 mA (Note 1, 2)
Only applicable when the
ILI Input Leakage Current - 10 A integrated resistors are not
enabled.
Only applicable when the
CIN Input Capacitance - 10 pF integrated resistors are not
enabled.
Notes:
1. For the GEVENT9# and GEVENT10# pads, the IOL and IOH are programmable to values
between 4 and 8 mA.
2. VOH specifications are not applicable to I/OD or OD signals.
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Table42. DC Characteristics of the PCI Interface
Symbol Par ameter Minimum | Maximum Unit Condition
VDDQ  |I/O power 3.0 3.46 Vv
VIL Input Low Threshold - 0.3vDD \%
VIH Input High Threshold 0.3vDD - \%
VOL Output Low Voltage - 04 \% IOL =4.0mA to 12 .0 mA
VOH* Output High Voltage 24 - Vv IOH =-4.0 mA to 12 mA
Only applicable when the
ILI Input Leakage Current - 10 A integrated resistors are not
enabled.
Only applicable when the
CIN Input Capacitance - 10 pF integrated resistors are not
enabled.
Note: *VOH specifications are not applicable to I/0OD or OD signals.
Table43. DC Characteristics of the APU Interface
Symbol Parameter Minimum | Maximum Unit Condition
DMA_ACTIVE#
VCPU_IO |CPU IO Voltage - - \Y OD signa
VOL Output Low Voltage - 0.4 \Y, IOL =8.0mA
APU_PG, APU_RST#
VDDQ |1/O power Vv OD signal
VOL Output Low Voltage - 0.4 \Y IOL =8.0mA
Table44. DC Characteristicsof RSMRST#
Symbol Parameter Minimum | Maximum Unit Condition
3.3V_S5 | Core standby power 3.0 3.46 \%
VIL Input Low Voltage - 15 \%
VIH Input High Voltage 15 - \Y
ILI Input Leakage Current - 10 A
CIN Input Capacitance - 10 pf
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Table45. DC Characteristics of PWR_GOOD
Symbol Parameter Minimum | Maximum Unit Condition
VDDQ  |I/O power 3.0 3.46 Vv
VIL Input Low Voltage - 15 V
VIH Input High Voltage 15 - \Y
ILI Input Leakage Current - 10 HA
CIN Input Capacitance - 10 pf
Table46. DC Characteristics of the LPC Interface
Symbol Parameter Minimum | Maximum Unit Condition
VDDQ  |I/O power 3.0 3.46 Vv
VIL Input Low Threshold - 0.3vDD \%
VIH Input High Threshold 0.3vDD - \%
VOL Output Low Voltage - 04 \% IOL =4.0 mA to 12 .0 mA
VOH Output High Voltage 24 - \% IOH =-4.0 mA to 12 mA
Only applicable when the
ILI Input Leakage Current - 10 MA :::tgr;??\lgs;glrii:rbfeng
LDRQ[1:0]#.
Only applicable when the
CIN Input Capacitance - 10 pF g:[:bglr;élj\lro?iglrii:rb?eng
LDRQ[1:0]#.
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6.3 RTC Battery Current Consumption

The RTC battery current consumption is estimated as follows:

Table47. RTC Battery Current Consumption (Preliminary Estimates)

RTC Battery Current
Power State
Typical Maximum
G3 (Off) <3 A <45pA
S0-S5 <0.2pA -

The RTC battery life is calculated using the rated capacity of the battery and the typical current
numbers. The typical batteries used for the RTC are normally rated for 170 mAh, and the worst case
current consumption for the FCH is 4.5 pA, according to Table 47 on page 116. Thus, the minimum
life of the battery can be calculated as follows:

170,000 pAh/ 4.5 pA = 38,000 h = 4.3 years
6.4 Sates of Power Railsduring ACPI S3to S5 States

Please refer to Section “Power Rail Power-up/down Sequence” on page 104.
6.5 System Clock Specifications

6.5.1 System Clock Descriptions

Table48. System Clock Input Source Descriptions

Clock Domain Frequency Source Usage
25M X1, 25M X2 25 MHz 25-MHz Crystal Master reference clock for the FCH
for internal clock mode
PCIE_RCLKP, 100 MHz Main clock generator Reference clock for the FCH for
PCIE_RCLKN external clock mode.
SATA X1, 25 MHz 25-MHz Crystd For SATA Controllers
SATA_X2
32K_X1, 32K_X2 32 KHz 32-KHz Crystal For RTC
USBCLK 48 MHz 48-MHz OSC or internal USB | For USB Controllers and HD
48-MHz PLL Audio
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6.5.2 System Clock Input Frequency Specifications
Table49. System Clock Input Frequency Specifications
Clock Frequency
25M_X1, 25M_X2 25.000 MHz + 50 ppm
USBCLK 48.000 MHz £ 100 ppm
SATA_X1, SATA X2 25.000 MHz + 50 ppm

6.5.3

6.5.3.1

AC Specifications

System Clock Output AC Specifications

GPP_CLKP/N, SLT_GFX_CLKP/N, and DISP2_CLKP/N: These clocks are compliant with the PCI
Express® Specification 2.0. Please refer to the PCI Express CEM 2.0 Specification for the clocks' AC
and DC specifications for the clocks.

Table50. DISP_CLKP/N AC Specifications: (Non-Spread Clock)
100 MHz Input
Symbol Par ameter Unit
Minimum | Maximum
ViH Differential Input High Voltage +150 - mvV
Vi Differential Input Low Voltage - -150 mV
Vcross Absolute crossing point voltage +250 +550 mv
TPERIOD AVG Average Clock Period Accuracy -300 +300 ppm
TeenTTer Cycleto Cycle Jitter - 150 ps
Tdc Reference Duty Cycle 40 60 %
Rising Edge Rate |Rising Edge Rate 0.6 4.0 V/ins
Falling Edge Rate |Falling Edge Rate —4.0 -0.6 V/ins
Table51. APU_CLKP/N AC Specifications
200/100 MHz Output
Symbol Parameter — - Unit
Minimum | Maximum
VoH Differential Output High Voltage +150 - mv
VoL Differential Output Low Voltage - -150 mV
Vcross Absolute crossing point voltage +250 +550 mV
V/ CROSSDELTA \(Qriation of VCROSS over - +140 mvV
rising clock edges
TrerIOD AVG Average Clock Period Accuracy -300 +300 ppm
Rising Edge Rate |Rising Edge Rate 0.6 4.0 V/ins
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Table51. APU_CLKP/N AC Specifications

Falling Edge Rate |Falling Edge Rate -4.0 -0.6 V/ins

TceaTTer Cycleto Cyclejitter - 150 ps

Duty Cycle Duty Cycle 40 60 %
118
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Table52. 14MHz/25MHZz/48MHz Auxiliary Clock AC Specifications
Value
Symbol Parameter Unit Note
Minimum | Typical | Maximum
14M 14 MHz Clock 14.2146 | 14.31818 | 14.8920 MHz -
Frequency
24M 24 MHz Clock TBA 24 TBA MHz
Frequency
25M 25 MHz Clock 24.875 25 25.125 MHz -
Frequency
48M 48 MHz Clock 47.55 48 48.47 MHz -
Frequency
50M 50 MHz Clock TBA 50 TBA MHz -
Frequency
VOL Output low - - 04 \% 10L=4.0 mA when
voltage highdrive=0
IOL = 8.0 mA when
highdrive=1
VOH Output high 24 - - V IOH =-4.0 mA when
voltage highdrive=0
IOH = 8.0 mA when
highdrive=1
Rising Rising Slew Rate 10 - 4.0 V/ns | 50pf load
Slew Rate
Falling Falling Slew Rate 10 - 4.0 V/ns | 50pf load
Slew Rate
Tdc Duty Cycle 40 - 60 %
Note: Inintegrated clock mode this pinwill output 14.318 MHz clock. The output frequency varies

from cycle to cycle, with an average frequency of 14.318MHz. This clock is available for
customersto use on the systemboard if it meets the requirements of target device. AMD has
not validated this clock on any specific applications. Sncethisclock isaveraged at 14.318
MHz, AMD does not recommend this clock to be used for devices that use an Internal PLL.
The output will generate 12.5 MHz on power up after the FCH PWR_GOQOD is asserted.
The output frequency will be 12.5 MHz until the internal PLL isinitialized after which time
the output will switch to 14.318 MHz clock. After power up, this pin can be configured to
output a 24-MHz, 25-MHz, 48-MHz, or 50-MHz clock.
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Table53. PCI Clock AC Specifications
Value
Symbol Parameter Unit Note
Minimum | Typical | Maximum
Tperiod Clock period 30 - 333 MHz
VOL Output low voltage - - 04 \% IOL =4.0mA
VOH Output high voltage 24 - - \Y IOH =—-4.0 mA
Rising Slew Rate | Rising Slew Rate 1.0 - 4.0 V/ns | 50pf load
Falling Slew Rate | Falling Slew Rate 10 - 4.0 V/ns | 50pf load
6.5.3.2 AC Specification of External Reference Clock for 25M X1

Note: The specification below applies at the input of the 25M_X1 pad only, it does not apply to the

output of the external clock chip.

Table54. AC Specification of External Reference Clock for 25M X1

other.

Symbol Par ameter Minimum | Typical | Maximum | Unit | Notes
VIH Input High Level 2.97 -- - \% 1
VinMax |Maximum Voltage IN -- 3.3 \% 2
VIL Input Low Voltage 0 -- 0.33 \%
TIP 25MHZ Clock Period -- 40 -- ns 3
FTOL Frequency Tolerance 25 -- 25 ppm
DC Duty Cycle 45 50 55 %
TIR 25MHz Slew Rate (Rise) 1 - -- Vins | 4,5
TIF  [25MHz Slew Rate (Fall) 1 - - Vins | 4,5
TSHORT [Short Term Peak-to-Peak Jitter - - 200 ps 3
TIILT  |25MHz Long Term Jitter Requirement -- -- 250 ps
(10 ps after scope trigger)
Notes:
1. Minimum voltage required to guarantee a High level detection.
2. 25M_X1 input should not exceed Vin Max during normal operation.
3. Timeintervals measured at 50% threshold point.
4. Rise Timeand Fall Time measurements should be measured at 10%-90% thresholds.
5. For acceptable duty-cycle performance, TIR and TIF should be kept to within 10% of each
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6.5.3.3 SPI AC Specifications

Figure 32 and Figure 33 show the timing requirements for the SPI ROM controller setup.

CS/

SCK

Cuss D

Figure32. SPI Output Timing Diagram

CS/

SCK ,

*«—>

DI |5 ilon
st K D <« (s XD

Figure33. SPI lutput Timing Diagram

Table55. SPI Timing Parameters

Symbol Parameter Min Max Unit Note
¢ . @ output Iogd of 10 pf and timing measured
v Output valid time 4 ns from the falling edge of the clock
os Data in setup 55 ns Timing measured from the falling edge of the
ton Data in hold 0 ns | ClocK
. @ output load of 10 pf and timing measured
t d mod .
v(quad mode) | Output valid time 6 ns from thefalling edge of the clock
fos (quad mode) Data in setup 6 ns Timing measured from the falling edge of the
toy (quad mode) Data in hold 0 ns clock

Chapter 6 Electrical Characteristics 121



AMDAQ

AMD Bolton-D2/D2H/D3/D4 FCH Databook

51451 Rev.3.02 January 2015

Table56. SPI Serial Clock Timing (Supported frequencies: 16.5, 22, 33 and 66 MH2z)

Minimum Typical Maximum
Clock Frequency for READ instructions (fR) 16.34 MHz | 16.50 MHz | 16.67 MHz
Clock High Time (tCLH) 26.1ns 30.3ns 34.5ns
Clock Low Time (tCLL) 26.1 ns 30.3 ns 34.5ns
Clock Rise Time (tCLCH) 0.10 V/ns
Clock Fall Time (tCHCL) 0.10 V/ns

Minimum Typical Maximum
Clock Frequency for READ instructions (fR) 21.78 MHz | 22.00 MHz | 22.22 MHz
Clock High Time (tCLH) 12.9 ns 15.0 ns 17.1 ns
Clock Low Time (tCLL) 25.8 ns 30.0ns 34.2 ns
Clock Rise Time (tCLCH) 0.10 VIns
Clock Fall Time (tCHCL) 0.10 VIns

Minimum Typical Maximum
Clock Frequency for READ instructions (fR) 32.67 MHz | 33.00 MHz | 33.33 MHz
Clock High Time (tCLH) 13.0 ns 15.2 ns 17.3 ns
Clock Low Time (tCLL) 13.0 ns 15.2 ns 17.3 ns
Clock Rise Time (tCLCH) 0.10 VIns
Clock Fall Time (tCHCL) 0.10 VIns

Min Typical M ax

Clock Frequency for READ instructions (fR) 65.34 MHz | 66.00 MHz | 66.66 MHz
Clock High Time (tCLH) 6.5 ns 7.6 ns 8.6 ns
Clock Low Time (tCLL) 6.5 ns 7.6 ns 8.6 ns
Clock Rise Time (tCLCH) 0.10 V/ns
Clock Fall Time (tCHCL) 0.10 Vins
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Chapter 7 Package Information

7.1 Physical Dimensions
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DETAIL A’

Figure 34. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 24.5 mm x 24.5 mm 0.8 mm Pitch
656-FCBGA Package Outline

Table57. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 24.5 mm x 24.5 mm 0.8 mm Pitch
656-FCBGA Physical Dimensions

Reference Minimum (mm) Nominal (mm) Maximum (mm)
c 0.56 0.66 0.76
A 1.77 1.92 2.07
Al 0.30 0.40 0.50
A2 0.81 0.86 0.91
ob 0.40 0.50 0.60
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Table57. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 24.5 mm x 24.5 mm 0.8 mm Pitch
656-FCBGA Physical Dimensions (Continued)
Reference Minimum (mm) Nominal (mm) Maximum (mm)
D1 24.35 24.50 24.65
D2 6.84
D3 2.00
D4 1.00
E1l 24.35 24.50 24.65
E2 7.20
E3 2.00
E4 1.00
F1 23.10
F2 23.10
e (min. pitch) 0.80
ddd 0.20
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7.2 Pressure Specification

To avoid damages to the ASIC (die or solder ball joint cracks) caused by improper mechanical
assembly of the cooling device, follow the recommendations below:

» Itisrecommended that the maximum load that is evenly applied across the contact area between
the thermal management device and the die do not exceed 6 Ibf. Note that atotal load of 4-6 Ibf is
adequate to secure the therma management device and achieve the lowest thermal contact
resistance with atemperature drop across the thermal interface material of no more than 3°C.
Also, the surface flatness of the metal spreader should be 0.001 inch/1 inch or better.

* Pre-test the assembly fixture with a strain gauge to make sure that the flexing of the final
assembled board and the pressure applied around the ASIC package will not exceed 600 micro-
strains under any circumstances.

» Ensurethat any distortion (bow or twist) of the board after SMT and cooling device assembly is
within industry guidelines (IPC/EIA J-STD-001). For measurement method, refer to the industry
approved technique described in the manual 1PC-TM-650, section 2.4.22.
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This section describes some key thermal parameters of Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-
D4. For adetailed discussion on these parameters and other thermal design descriptions including
package level thermal data and analysis, please consult the Thermal Design and Analysis Guidelines
for the Bolton Fusion Controller Hub, order# 512009.

Table58. Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 Thermal Limits

Parameter Minimum Nominal Maximum Unit Note

Operating Case 0 — 105 °C
Temperature

Absolute Rated Junction | — — 125 °C
Temperature

Storage Temperature —-40 — 60 °C
Ambient Temperature 0 — 45 °C
Thermal Design Power — See Table 59 — W

Notes:

1. The maximum operating case temperature is the die geometric top-center temperature
measured through proper thermal contact to the back side of the die based on the
methodol ogy given in the document Thermal Design and Analysis Guidelines for the
Bolton Fusion Controller Hub, order# 51209(Chapter 1). Thisis the temperature at
which the functionality of the chip is qualified.

2. The maximum absolute rated junction temperature is the junction temperature at which
the device can operate without causing damage to the ASC.

3. The ambient temperature is defined as the temperature of the local intake air to the
thermal management device. The maximum ambient temperature is dependent on the
heat sink's local ambient conditions as well as the chassis' external ambient, and the
value given here is based on the AMD reference Desktop heat sink solution for the FCH.
Refer to Chapter 5in the Thermal Design and Analysis Guidelines for the Bolton Fusion
Controller Hub, order# 51209, for heat sink and thermal design guidelines. Refer to
Chapter 6 of the above mentioned document for details of ambient conditions.

4. Thermal Design Power (TDP) is defined as the highest power dissipated while running
currently available worst case applications at nominal voltages. The core voltage was
raised to 5% above its nominal value for measuring the AS C power. Snce the core
power of modern ASICs using 65nm and smaller process technology can vary
significantly, parts specifically screened for higher core power were used for TDP
measurement. The TDP isintended only as a design reference, and the value given here
ispreliminary.
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Table59. Bolton-D2/D2H/D3/D4 TDP Values and Configurations
Bolton-D2 Bolton-D2H Bolton-D3 Bolton-D4
Clock Gen Y Y Y Y
SATA 6x3 Gb/s 4x6 GB/s 6x6Gb/s 8 x 6Gb/s
RAID 0,1,10 0,1,10 0,1,10 0,1,5,10
FIS-Based Switching Y Y Y Y
HD Audio Y Y Y Y
x1 PCle GPP 4 Gen 2 4 Gen 2 4 Gen 2 4 Gen 2
Unified MediaInterface | X4 Gen 2 X4 Gen 2 X4 Gen 2 X4 Gen 2
UsB3.0+20+11Ports [0+14+2 2+10+2 4 +10+2 4+ 10 +2
APU Fan Control Y Y Y Y
Consumer IR Y Y Y Y
SD Controller Y Y Y Y
VGA DAC Y Y Y Y
TDP (105 °C) 7.6W TBD 7.8W 7.8W
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7.4 Reflow Profile

A reference reflow profile is given below. Please note the following when using RoHS/|ead-free
solder (SAC105/305/405 Tin-Silver-Cu):

» Thefinal reflow temperature profile will depend on the type of solder paste and chemistry of flux
usedinthe SMT process. Modificationsto the reference reflow profile may be required in order to
accommodate the requirements of the other components in the application.

* Anoven with 10 heating zones or above is recommended.

« To ensurethat the reflow profile meets the target specification on both sides of the board, a
different profile and oven recipe for the first and second reflow may be required.

* Mechanical stiffening can be used to minimize board warpage during reflow.
e Itissuggested to decrease temperature cooling rate to minimize board warpage.

» Thisreflow profile applies only to RoHS/ead-free (high temperature) soldering process and it
should not be used for eutectic solder packages. Damage may result if this condition is violated.

e Maximum 3 reflows are allowed on the same part.

Table60. Recommended Board Solder Reflow Profile - RoHS/L ead-Free Solder
Profiling Stage Temperature Process Range
Overall Preheat Room temp to 220°C 2minsto 4 mins
Soaking Time 130°Cto 170°C Typical 60— 80 seconds
Liquidus 220°C Typical 60 — 80 seconds
Ramp Rate Ramp up and Cooling <2°C/ second
Peak Max. 245°C 235°C+5°C
Temperature a peak 240°C to 245°C 10 — 30 seconds
within 5°C
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Solder/Part Surface Temperature [ C)

Peak 245" C max
250

Ramp Rade < 2°C I sec 220
] Y

/

150

RampRate = 2 &/ s=C

Zoaking Zome Boddering Zone
100 50 — 1210 3 maK 45 — 50 sec max
B0 — 50 ==c hypical &0 — B0 sec tyokal

Fre—tezating Zone

120 - 240 sec max

Heating Time

Figure35. ROHS/Lead-Free Solder (SAC305/405 Tin-Silver-Copper) Reflow Profile
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Chapter 8 Testability

8.1 XOR Chain Test Mode

8.1.1 Test Control Signals

Table 61 shows the signals used for the integrated test controller of Bolton-D2/Bolton-D2H/Bolton-
D3/Bolton-D4.

Table6l. Signalsfor the Test Controller of Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4

Signal Name Description
25M_X1, 25M_X2 25-MHz Reference Clock
TESTO TestO input
TEST1 Testl input
TEST2 Test2 input

Table 62 shows how Test[2:0] are used to select the normal operation, ASIC debug, or test mode.

Table62. Test Mode Signals

TEST2 | TEST1 | TESTO Test Mode Description
0 0 0 None Normal operation
0 0 1 Reserved Reserved for ASIC debug
0 1 X Test Mode EnableTest Mode
1 X X Reserved Reserved for ASIC debug

When TEST2 islow, alow on TEST1 will reset all test logic and allow TESTO to choose between
normal operation and the reserved debug mode. A high on TEST 1 should be followed by a bit
sequence on TESTO to define the test mode into which Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-
D4 will enter. A new test mode can be entered when a new bit sequence istransmitted. In addition to
resetting the test controller asynchronously with TEST1, a bit sequence can aso be used to
synchronously change the test mode. Table 63 on page 132 shows the legal bit sequences for TESTO.

Note: Once the Test mode or Test mode and sub test mode is entered, Test2 and Test1 should be kept at
0 and 1 respectively until the requirement for the Test Mode is completed.
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Table63. TESTO Bit Sequence

TESTO bit sequence Test Mode
11111 Look for first O to define a new test mode
00000 Reserved
00001 Alt Pull High Test
00010 Pull Outputs High
00011 Pull Outputs Low
00100 Pull Outputsto Z
00101 XOR Test Mode

Figure 36 illustrates the data timing for the test signals with respect to the OSC clock. Any timing
reference referred in this section is assumed to be based on OSC clock running at 25 MHz. The OSC
clock can be slowed down to 1 MHz aslong as the bit stream applied on TESTO pinisalsoin sync
with this clock. The 25-MHz OSC clock should be disconnected first. For setting any Test O bit
sequence, the OSC clock is required only up-to the time the mode set is completed. After thisthe
clock can be stopped and aslong as TEST1 and Test2 pins are set to { 1, 0} respectively to maintain
the selected mode to be active. Note that once TEST1 is set to one, TESTO needs to be asserted to one
for at least 8 clocks before transmitting the test mode bit sequence. Therising of “Internal Test Mode”
in the diagram indicates the time when the FCH enters into test mode.

(TESTO=1) >
8 Osc clocks

Internal Test Mode

XX X X X X

Bit4 Bit3 Bit 2 Bit 1 BitO

Figure36. Test Mode Capturing Sequence Timing
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Brief Description of an XOR Chain

A sample of ageneric XOR chain is shown in the figure below.

Figure37. A Generic XOR Chain

XOR Start Signal

Pin A isassigned to the output direction, and pins B through F are assigned to the input direction.
After al pinsfrom B to F are assigned to logic O or 1, alogic change in any one of these pins will
toggle the output pin A.

Table 64 isthe truth table for the XOR tree shown in Figure 37. The XOR start signal is assumed to
belogic 1. The start signal isan internal signal to the ASIC and is not part of the XOR tree pinslisted

in Table 64.

Once the inputs are set to thelir respective values, the output pin will reflect the correct value within
200ns. Note: OSC clock is not required to be running after the mode is set and the pads are exercised
in XOR tree function.

Table64. Truth Tablefor an XOR Chain

TestVector | Input Pin | Input Pin | Input Pin | Input Pin | Input Pin | Input Pin | OutputPin
Number G F E D C B A

1 0 0 0 0 0 0 1

2 1 0 0 0 0 0 0

3 1 1 0 0 0 0 1

4 1 1 1 0 0 0 0

5 1 1 1 1 0 0 1

6 1 1 1 1 1 0 0

7 1 1 1 1 1 1 1
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8.2 Description of the Bolton-D2/Bolton-D2H/Bolton-D3/
Bolton-D4 XOR Chain

During XOR chain test mode, most of the chip pads on Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-
D4 are connected together using XOR gates as shown in Figure 38. Thefirst input of the chainis
connected to alogic level high (internal connection), and all pads (listed in Table 65) are configured
as inputs except for the last pad in the chain, which is configured as an output. Table 65 lists all pads
that are on the Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 XOR chain, aswell as and their order
of connection. Pads are chained together in the shown order, i.e., pad number 1 isthefirst pad on the
XOR chain, pad number 2 the second, and so on.

1. (Tie high Internal to Asic)
~~~~~~~~~~~ XOR out
FANOUTO/ GPIO3

pin 1 ] pin N
AD6/ROMA12  Pin 2 pin 3 Frame#

Figure38. On-chip XOR Chain Connectivity
Table65. Connection Order of Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 XOR Chain

Pins
XOR# | Ball Ref Pin Name XOR# | Ball Ref Pin Name
1 FeT) CFRAMER 13 |G25 DMA_ACTIVE#
2 c29 ML_VGA_HPD/GPI0229 14 |b2 LPCCLK1
3 A29 LAD3 15 | B25 LPCCLKO
2 = SROCHOT# 16 |F24 KS|_3/GPI0204
5 c28 LAD1 17 |E24 KSI_4/GPI0205
5 D27 TADG 18 |c24 KS|_6/GPI0207
- 527 L DRQO# 19 | A2 KSO_16/XDB2/GPI0225
3 G26 DT STP# 20  |D23 PS2M_DAT/GPIO191
9 26 (DT RST# 21 |B23 KS|_5/GPI0206
o |26 DT PG 22 |K22 KSI_1/GPI0202
11 |co6 LPC_SMI#/GEVENT23# 23 J22 5\/%3"%%%%1&4 ER2/
12 |A26 LAD2
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XOR# | Ball Ref Pin Name XOR# | Ball Ref Pin Name
24 | H22 EC_PWMLEC TIMERY 54 |A18 KSO_12/GPI0221
GPIO198 55 B17 KSO_15/XDBL/GPI0224
25 |G22 SCL3_LV/GPIO195 56 D17 KSO_17/XDB3/GPI0226
26 F22 KSI_2/GPI0203 = s USB_FSDON
27 E22 EC_PWMO/EC_TIMERO/ cs 3 USB FSDIN
GPI0197 -
59 |4 PWR_BTN#
28 | Cc22 PS2M_CLK/GPI0192 =
- 60 F5 USB_OC3#AC_PRES/TDO/
29 | A22 KSO_3/GPI0212 GEVENT15%
31 |J21 SPI_CS2#/GBE_STAT2/ 62 | J2 IR_LED#/LLB#/GPI0184
GPIO166 —
63 M5 VIN7/GBE_LED3/
32 H21 EC_PWM3/EC_TIMER3/ GPI0182
GP10200
64 P3 VIN5/SCLK_1/GPIO180
33 |G21 SDA3_LV/GPIO196 =
— 65 M1 VING/GBE_STAT3/GPI0O181
34 |F21 KSO_0/GPI0209 =
— 66 P1 VIN4/SLOAD_1/GPIO179
35 D21 PS2KB_DAT/GPIO189 =
= 67 K6 TEMPINO/GPIO171
36 B21 KSO_9/GPI0218
- 68 K5 TEMPINL/GPIO172
37 F20 KSO_2/GPIO211
- 69 K3 TEMPIN2/GPIO173
38 E20 KSO_1/GPI0210
= 70 M6 TEMPIN3/TALERT#
39 |cz20 PS2KB_CLK/GPIO190 GPIO174
40 | A20 KSO_5/GPIO214 71 |37 USB_OCI1#/TDI/GEVENT13#
41 K19 PS2_DAT/SDA4/GPIO187 = 5 VINZ/SDATI_1/GPIOL77
42 |19 PS2_CLK/SCL4/GPI0188 = 2 VINU/GPIOLTS
43 H19 SCL2/GPIO193 74 M3 VINLGPIO176
44 G19 SDAZ2/GPIO194 75 N4 VIN3/SDATO_1/GPIO178
45 D19 KSO_11/GPI0220 76 M7 BLINK/USB_OCT7#
46 B19 KSO_14/X DBO/GPI0223 GEVENT18#
47 K18 KSO_10/GPI0219 77 P5 USB_OC2#/TCK/
a8 |18 KSO_6/GPI0215 GEVENT14#
78 P6 USB_OC4#IR_RX0/
49 H18 KSO_7/GPI0216 CEVENT16%
0 |¢18 KSO_8/GPI0217 79 R2 RI#/GEVENT22#
51 F18 KS_7/GPIO208 = — DALUGRIO3E
52 |F18  |KSO4/GPO213 81 |Rs USB_OC6H#/IR_TXU
53 C18 KSO_13/GPI0222 GEVENT6#
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XOR# | Ball Ref Pin Name XOR# | Ball Ref Pin Name
82 R9 PME#/GEVENT3# 109 | AE2 PCIE_RST#
83 R10 THRMTRIP#SMBALERT#/ 110 | AD5 A _RST#
GEVENT2# 111 | AB5 PCIRST#
84 |TL USB_OCS#IR_TX0/ 112 | AB6 PCIE_RST2#/GEVENT4#
GEVENT17#
113 |1 AZ_SDIN3/GPIO170
85 T5 LPC_PD#/GEVENT5# -
= 114 [v3 AZ_SDIN2/GPI0169
86 T7 SCL1/GPI0227 -
115 |5 AZ_SDINL/GPIO168
87 T8 USB_OCO# GEVENT12#/ =
TRST/SPl TPM CS# 116 |AA2 AZ_SDINO/GPI0167
88 |6 SPI_CS1#/GPIO165 ur |ABS  |AZBITCLK
89 |v1 ROM_RST#/SPI_WP#/ us |ABL  |AZ SDOUT
GPI0161 119 |AE4 AZ_RST#
90 U4 SYS RESET#/GEVENT19# 120 | AD6 AZ_SYNC
91 V3 SPI_CLK/GPI0162 121 | AB7 GBE_TXCLK
92 V5 SPI_DO/GPI0163 122 | ABS GBE_RXCLK
93 V8 DDR3_RST#GEVENT7#/ 123 |AB9 GBE_TXCTL/TXEN
VGA_PD 124 |AD7 | GBE RXDO
94 V7 IR_RXL/GEVENT20# 55 TADS GBE TXDO
95 V10 GBE_LED2/
CEVENTL0# 126 |AE7 GBE_RXD1
96 V6 SPI_DI/GPI0164 127 |AE8 GBE_TXD1
97 Y6 SPI_HOLD#/ 128 |AFT GBE_RXD2
GBE_LED1/GEVENTO# 129 | AF9 GBE_TXD3
98 ws GBE_LEDO/GPIO183 130 | AG6 GBE_TXD2
99 W9 GBE_PHY_INTR 131 AGS8 GBE_RXCTL/RXDV
100 |AC2 GBE_PHY_PD 132 | AH7 GBE_RXD3
101 | W7 SPI_CS3#/GBE_STATY 133 | AF1 PCICLK1/GPO36
GEVENT21# 134 |AF3 PCICLKO
102 | AA7 GBE_PHY_RST# 135 | AF5 PCICLK2/GPO37
103 | AA8 GBE_STATO/GEVENT11# 136 | AF6 PCICLK4/14M_OSC/GPO39
104 | W10 GBE_MDIO 137 |AG2 PCICLK3/GPO38
105 | AC4 GBE_COL 138 |AL1 AD6/GPIO6
106 | AD1 GBE_RXERR 139 |AJ1 AD9/GPIO9
107 AD3 GBE_CRS 140 AH1 STOP#
108 AD9 GBE_MDCK 141 AN3 CBEO#
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XOR# | Ball Ref Pin Name XOR# | Ball Ref Pin Name
142 AL3 AD11/GPIO11 175 AG15 REQO#

143 AJ3 ADO/GPIOO0 176 AD13 GNT1#/GPO44

144 AH3 AD4/GPIO4 177 AD12 CBE3#

145 AG4 AD2/GPIO2 178 AC12 AD24/GPI024

146 ANS5S AD7/GPIO7 179 AD18 INTH# GPIO35

147 AL5 AD1/GPIO1 180 AD21 GNT2#/SD_LED/GPO45
148 AJ5 AD5/GPIO5 181 AD16 GNTO#

149 AN6 AD8/GPIO8 182 AC16 INTGH/GPIO34

150 AL6 AD3/GPIO3 183 AG13 REQ1#/GP1040

151 AJ6 AD13/GPIO13 184 AE13 AD25/GPI0O25

152 AM7 AD12/GPIO12 185 AF13 AD26/GPI0O26

153 AK7 AD14/GPIO14 186 AH13 AD27/GPIO27

154 ANS AD15/GPIO15 187 AH14 AD28/GPI028

155 AL8 AD10/GPIO10 188 AD15 AD29/GPI029

156 AJ8 CBE1# 189 AC15 AD30/GPIO30

157 AHS8 SERR# 190 AD19 CLKRUN#

158 AM9 PERR# 191 AF15 REQ2#/CLK_REQ8#/GPI041
159 AK9 DEVSEL# 192 AE18 INTF#/GPIO33

160 AH9 LOCK# 193 AF18 INTE#/GPIO32

161 AG9 AD16/GPIO16 194 AK17 GNT3#/CLK_REQ7#/
162 AN1O CBE2# SATA_IS7#/IGPI046
163 AL10 IRDY# 195 AM17 gE_?jf I/gé‘#ljc—;EIEOaSZ#/
164 A0 ADI8/GPO18 196 AL16 FANIN2/GPIO58

165 AGLO FRAME# 197 AN16 FANINLY/GPIO57

166 AF10 TRDY# 198 AJ16 FANOUT2/GPIO54
167 AEL0 PAR 199 AM15 FANOUT1L/GPIO53
168 AMLL ADL7IGPIOL7 200 AH16 FANOUTO/GPIO52
169 AKLL AD20/GPIO20 201 AK15 FANINO/GPIO56

170 AN12 AD2U/GPIO21 202 AE19 SERIRQ/GPI0O48

7l ALL2 ADI9/GPIO19 203 AD22 SATA_ACT#/GPIO67
172 AGL2 AD22/GPI022 204 AH17 SATA_ISA#/IFANOUT3/
173 AE12 AD23/GPIO23 GPIO55

174 AE16 AD31/GPIO31
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XOR# | Ball Ref Pin Name XOR# | Ball Ref Pin Name
205 AG18 SATA _|IS5#/FANINS/ 228 AH15 SD DATA2/GPIO79
GPIO59 229 | N32 VGA_DDC_SCL/GPO71
OSCIN/IDLEEXI|T# -
231 M28 VGA_ HSYNC/GPO68
207 AF19 NB PWRGD —
— 232 N30 VGA_VSYNC/GPO69
208 AG19 KBRST#GEVENT1# -
209 AE22 GA20IN/GEVENTO#
210 AE24 CLK_REQ3#/SATA_IS1#/
GPI0O63
211 AG26 SMARTVOLT2/
SHUTDOWN#/GPIO51
212 AG24 CLK_REQA4#/SATA_IS0#/
GPI1064
213 AD25 SDAOQ/GPIO47
214 AG25 CLK_REQ2#/FANIN4/
GPI1062
215 AG22 CLK_REQI#FANOUT4/
GPIO61
216 AF24 SPKR/GPIO66
217 AD26 SCLO/GPIO43
218 AE26 SMARTVOLTL/SATA _1S2#/
GPIO50
219 AF22 CLK_REQO#/SATA_IS3#/
GPI060
220 AE27 LDRQI1#/CLK REQ6#/
GPI049
221 AH12 SD_WP/GPIO76
222 AN14 SD_CMD/SLOAD_0/
GPIO74
223 AL14 SD _CLK/SCLK_0f
GPIO73
224 AJ12 SD_CD#/GPIO75
225 AJl4 SD_DATA3/GPIO80
226 AK13 SD_DATAO/SDATI_0O/
GPIO77
227 AM13 SD_DATA1/SDATO_0O/
GPIO78
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821 Unused Pins

The pinsthat are part of the XOR chain (see Table 65 on page 134) but are not used for testing must
be pulled up or down before the XOR chain is activated. No pinsin the XOR chain should be left
floating. All digital or analog pins not included in Table 65 on page 134 are not part of the XOR chain
and can be left floating during an XOR test.
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Appendix A Pin Listing

This appendix contains pin listings for the Bolton-D2/Bolton-D2H/Bolton-D3/Bolton-D4 sorted in
two different ways. To go to the listing of interest, click on the linked cross-references below:

“Pin List by Interface” on page 142
“Pin List by Ball Number” on page 157
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A.l1  PinList by Interface

Table A-1 Pin Listing by Interface

System Pin Name Ball #

System Pin Name Ball # UMI_TXIN AD3L
APU Interface UMI_TX2P AD2S
DMA_ACTIVE# G25 UMI_TX2N AD29
APU_PG E26 UMI_TX3P AC30
LDT_STP# 626 UMI_TX3N AC32
APU_RSTH# F26 UMI_RXOP AB33
PROCHOT# E28 UMI_RXON AB31
glé}é_IE/IIEI(DQI?E#Eli:D'I'IiSBS/ AF25 UMI_RX1P AB28
LPC Interface UMLRXIN AB29
GA20IN/GEVENTO# AE22 UMI_RX2P Y33
KBRST#/GEVENT1# AG19 UMLRX2N Y3l
LPCCLKO B25 UMI_RX3P Y28
LPCCLK1 D25 UMLRX3N Y29
LADO D27 PCIE_CALRP AF29
LAD1 co8 PCIE_CALRN AF31
LAD2 A6 GPP PCle Interface
LAD3 A29 PCIE_RST# AE2
LERAME# A31 PCIE_RST2#/GEVENT4# |AB6
LDRQO# B27 GPP_TXO0P V33
LDRQ1#/CLK_REQ6#/ AED7 GPP_TXON Vil
GPIO49 GPP_TX1P W30
LPC_SMI#/GEVENT23# C26 GPP_TX1N W32
SERIRQ/GPI048 AE19 GPP_TX2P AB26
PME#/GEVENT3# R9 GPP_TX2N AB27
UMI Interface GPP_TX3P AA24
PCIE_RCLKP G30 GPP_TX3N AA23
PCIE_RCLKN G28 GPP_RX0P AA27
PCIE_RST2#/GEVENT4# |AB6 GPP_RXON AA26
UMI_TXOP AE30 GPP_RX1P w27
UMI_TXON AE32 GPP_RX1N V27
UMI_TX1P AD33 GPP_RX2P V26
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System Pin Name Ball # System Pin Name Ball #
GPP_RX2N W26 INTF#/GPI1033 AE18
GPP_RX3P W24 INTG#/GP1034 AC16
GPP_RX3N W23 INTH#/GP1035 AD18
VGA Translator Interface ADO/GPIO0 AJ3
ML_VGA_HPD/GPI10229 C29 AD1/GPIO1 AL5
ML_VGA_LOP T31 AD2/GPIO2 AG4
ML_VGA_LON T33 AD3/GPIO3 AL6
ML_VGA_L1P T29 AD4/GPI104 AH3
ML_VGA_LIN T28 AD5/GPIO5 AJ5
ML_VGA_L2P R32 AD6/GPIO6 AL1
ML_VGA_L2N R30 AD7/GPIO7 ANS5
ML_VGA_L3P P29 AD8/GPIO8 ANG
ML_VGA_L3N P28 AD9/GPIO9 AJl
AUXCAL uz28 AD10/GPIO10 AL8
AUX_VGA_CH_P V28 AD11/GPIO11 AL3
AUX_VGA_CH_N V29 AD12/GPIO12 AM7
VGA DAC AD13/GPIO13 AJ6
VGA_RED L30 AD14/GPIO14 AK7
VGA_BLUE M29 AD15/GPIO15 ANS8
VGA_GREEN L32 AD16/GPIO16 AG9
VGA_HSYNC/GPO68 M28 AD17/GPIO17 AM11
VGA_VSYNC/GPO69 N30 AD18/GPIO18 AJ10
VGA_DAC_RSET K31 AD19/GPIO19 AL12
VGA_DDC_SDA/GPO70 M33 AD20/GPI1020 AK11
VGA_DDC_SCL/GPO71 N32 AD21/GPIO21 AN12
PCI 33 Interface AD22/GPI1022 AG12
PCICLKO AF3 AD23/GPI1023 AE12
PCICLK1/GPO36 AF1 AD24/GPI1024 AC12
PCICLK2/GPO37 AF5 AD25/GPI1025 AE13
PCICLK3/GPO38 AG2 AD26/GP1026 AF13
PCICLK4/14M_OSC/ AD27/GPIO27 AH13
GPO39 - AF6

AD28/GPI0O28 AH14
A_RST# ADS AD29/GPI029 AD15
PCIRST# ABS AD30/GPIO30 AC15
INTE#/GPIO32 AF18 AD31/GPIO31 AE16
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System Pin Name Ball # System Pin Name Ball #
CBEO# AN3 USB_SS_RX1P H13
CBE1# AJ8 USB_SS_RXIN G13
CBE2# AN10 USB_SS_TX2P D15
CBE3# AD12 USB_SS_TX2N B15
FRAME# AG10 USB_SS_RX2P E14
DEVSEL# AK9 USB_SS_RX2N F14
IRDY# AL10 USB_SS_TX3P Al4
TRDY# AF10 USB_SS_TX3N Cc14
PAR AE10 USB_SS_RX3P C12
STOP# AH1 USB_SS_RX3N Al2
PERR# AM9 USB_HSD13P H10
SERR# AH8 USB_HSD13N G10
LOCK# AH9 USB_HSD12P K10
REQO# AG15 USB_HSD12N J12
REQ1#/GPI040 AG13 USB_HSD11P G12
REQ2#/CLK_REQ8#/ USB_HSD11N F12
GPIO41 AF15

USB_HSD10P K12
REQS#/CLK_REQSH/ AM17 USB_HSD10N K13
SATA_IS6#/GP1042

USB_HSD9P B11
GNTO# AD16 =

USB_HSD9N D11
GNT1#/GP0O44 AD13

USB_HSD8P E10
GNT2#/SD_LED/GPO45  |AD21 -

USB_HSD8N F10
GNT3#/CLK_REQT7#/ AKL7
SATA_IS7#/GP1046 USB_HSD7P C10
CLKRUN# AD19 USB_HSD7N Al10
USB Interface USB_HSD6P H9
USB_FSD1P/GPIO186 H1 USB_HSD6EN G9
USB_FSDIN H3 USB_HSD5P A8
USB_FSDOP/GPIO185 H6 USB_HSDS5N c8
USB_FSDON H5 USB_HSD4P F8
USB_SS_TXOP J16 USB_HSD4N E8
USB_SS_TXON H16 USB_HSD3P c6
USB_SS_RXOP J15 USB_HSD3N A6
USB_SS_RXON K15 USB_HSD2P C5
USB_SS TX1P F15 USB_HSD2N A5
USB_SS TX1N G15 USB_HSD1P C1
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System Pin Name Ball #
USB_HSDIN C3
USB_HSDOP E1l
USB_HSDON E3
USBCLK/ G8
14M_25M_48M_OSC
USB_RCOMP B9
USBSS_CALRP Cl6
USBSS_CALRN Al6
USB_OCO0#/ GEVENT12#/ T8
TRST

USB_OC1#/TDIl/ 17
GEVENT13#

USB_OC2#/TCK/ P5
GEVENT14#

USB_OC3#/

AC_PRES/TDO/ F5
GEVENT15#

USB_OCA4#/IR_RX0/ PG
GEVENT16#

USB_OCS5#/IR_TX0/ T
GEVENT17#

USB_OCG6#/IR_TX1/ RS
GEVENT6#

SD Card Interface
SD_CLK/SCLK_0/GPIO73 |AL14
SD_CMD/SLOAD_0/

GPIO74 AN14
SD_CD#/GPIO75 AJ12
SD_WP/GPIO76 AH12
SD_DATAO/SDATI_O0/

GPIO77 AKL3
SD_DATA1/SDATO_0/

GPIO78 AM13
SD_DATA2/GPIO79 AH15
SD_DATA3/GPIO80 AJ14
GNT2#/SD_LED/GPO45 AD21
Serial ATA

SATA_TXOP AK19

AMD Bolton-D2/D2H/D3/D4 FCH Databook

System Pin Name Ball #
SATA_TXON AM19
SATA_RXON AL20
SATA_RXOP AN20
SATA_TX1P AN22
SATA_TX1IN AL22
SATA_RX1IN AH20
SATA_RX1P AJ20
SATA_TX2P AJ22
SATA_TX2N AH22
SATA_RX2N AM23
SATA_RX2P AK23
SATA_TX3P AH24
SATA_TX3N AJ24
SATA_RX3N AN24
SATA_RX3P AL24
SATA_TX4P AL26
SATA_TX4N AN26
SATA_RX4N AJ26
SATA_RX4P AH26
SATA_TX5P AN29
SATA_TX5N AL28
SATA_RX5N AK27
SATA_RX5P AM27
SATA_TX6P AL29
SATA_TX6N AN31
SATA_RX6N AL31
SATA_RX6P AL33
SATA_TX7P AH33
SATA_TX7N AH31
SATA_RX7N AJ33
SATA_RX7P AJ31
SATA_CALRP AF28
SATA_CALRN AF27
SATA X1 AF21
SATA X2 AG21
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System Pin Name Ball # System Pin Name Ball #
SATA_ACT#/GPIO67 AD22 32K_X1 G2
gII_D}I<6(F;I1£Q4#/SATA_ISO#/ A4 32K_X2 G4

VDDBT RTC_G E6
CLK_REQ3#/SATAISI# |, ., RTCOLK 1
GPIO63

INTRUDER_ALERT# F3
SMARTVOLTL/SATA_IS2#/ |,
GPIO50 AE S5_CORE_EN H7
CLK_REQU#/SATA_IS3#/ |\, USB_OC3#/AC_PRES/ F5
GPIOG0 TDO/GEVENT15#
SATA_IS4#/FANOUT3/ AHL7 WAKE#/GEVENT8# K1
GPI055 IR_LED#/LLB#/GPIO184  |J2
SATA_IS5#/FANIN3/ SLp S3# T3
GPIO59 AGL8 —

SLP_S5# W2
REQ3#/CLK_REQ5#/
SATA_IS6#/GPIO42 AML7 PWR_BTN# a4
GNT3#/CLK_REQ7#/ AKLT Power Management
SATA_IST#/GPI046 DMA_ACTIVE# G25
VIN2/SDATI_1/GPIO177  |L2 CLK_REQGH#/GPIO65/ AE25
VIN3/SDATO_1/GPIO178  |N4 OSCIN/IDLEEXIT#
VIN4/SLOAD_1/GPIO179  |P1 PME#/GEVENT3# RO
SD_CLK/SCLK_0/GPIO73 |AL14 PCIE_RST2#/GEVENT4# |ABG
SD_CMD/SLOAD_0/ ANLA PWR_BTN# J4
GPIO74 WD_PWRGD AF19
SD_DATAO/SDATI_0/ AK13 PWR_GOOD N7
GPIO7Y RI#/GEVENT22# R2
Zg.‘gg AL/SDATO_O/ AM13 SMARTVOLT2/ AG26

SHUTDOWN#/GPIO51
HD Audio Interface SLP_S3# T3
AZ_BITCLK AB3 SLp S5% w2
AZ_SDOUT AB1 THRMTRIP#/SMBALERT#/ | .
AZ_SYNC AD6 GEVENT2#
AZ_RST# AE4 TEMPIN3/TALERT#/

GPIO174 M6
AZ_SDINO/GPIO167 AA2
AZ_SDIN1/GPIO168 Y5 WAKE#/GEVENTS# K1
AZ_SDIN2/GPIO169 Y3 Clock Generator
AZ_SDIN3/GPIO170 Y1 25M_X1 C31
Real Time Clock / S5+ Circuitry 25M X2 cas3
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System Pin Name Ball # System Pin Name Ball #
CLK_CALRN F27 GPP_CLK8P N27
USBCLK/ - GPP_CLKSN R27
14M_25M_48M_OSC CLK_REQO#/SATA IS3#/ |,
14M_25M_48M_OSC J26 GPIO60
PCICLKO AF3 CLK_REQ1#/FANOUT4/

GPIO61 AG22
PCICLK1/GPO36 AF1
PCICLK2/GPO37 AF5 CLK_REQ2#/FANIN4/ AG25
GPIO62
PCICLK3/GPO38 AG2
CLK_REQ3#/SATA_IS1#/ )
PCICLK4/14M_OSC/GPO39|AF6 GPIO63 AE24
PCIE_RCLKP G30 CLK_REQ4#/SATA_IS0#
AG24
PCIE_RCLKN G28 GPIO64
DISP_CLKP R26 REQ3#/CLK_REQ5#/ AMLY
SATA_IS6#/GPIO42
DISP_CLKN T26
LDRQI1#/CLK_REQ6#/
DISP2_CLKP H33 GPIO4S AE27
DISP2_CLKN H31 GNT3#/CLK_REQT7#/ AKLT
APU_CLKP T24 SATA_IST#/GPIO46
APU CLKN T23 REQ2#/CLK_REQS8#/
- GPI1041 AF15
SLT_GFX_CLKP J30
CLK_REQGH#/GPIO65/
= AF2
SLT_GFX_CLKN K29 OSCIN/IDLEEXIT# °
GPP_CLKOP H27 STCOLK 1
GPP_CLKON H28 Hardware Monitor
GPP_CLKIP 21 FANOUTO/GPIO52 AH16
GPP_CLKIN K26 FANOUT1/GPIO53 AM15
GPP_CLK2P F33 FANOUT2/GPIO54 AJ16
GPP_CLK2N F31 SATA_IS4#FANOUTS/ | .~
GPP_CLK3P E33 GPIO55
GPP_CLK3N E31 CLK_REQ1#/FANOUT4/
AG22
GPP_CLK4P M23 GPIO61
GPP_CLKAN M24 FANINO/GPIO56 AK15
GPP_CLKSP M27 FANIN1/GPIO57 AN16
GPP_CLKSN M26 FANIN2/GPIO58 AL16
SATA_IS5#/FANIN3/
GPP_CLK6P N25 _
= GPIO59 AG18
GPP_CLK6N N26
CLK_REQ2#/FANIN4/
GPP_CLK7P R23 GPIO62 AG25
GPP_CLK7N R24 TEMPINO/GPIO171 K6
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System Pin Name Ball # System Pin Name Ball #
TEMPIN1/GPIO172 K5 EC_PWMO/EC_TIMERO/

GP10197 E22
TEMPIN2/GPIO173 K3
TEMPINS/TALERT#/ M6 EC’;I_P;-NMIIEC_TIMERll H22
GPI0174 GPIO198
VINO/GPIO175 N2 EC_PWM2/EC_TIMER2/ 122

WOL_EN/GPIO199
VIN1/GPIO176 M3

EC_PWMS3/EC_TIMER3/
VIN2/SDATI_1/GPI0177  |L2 GPI0200 H21
VIN3/SDATO_1/GPIO178 |N4 KSI_0/GPI0201 K21
VIN4/SLOAD_1/GPIO179 |P1 KSI_1/GPI0202 K22
VIN5/SCLK_1/GP10180 P3 KSI_2/GP10203 F22
VING6/GBE_STAT3/GPI10181|M1 KSI_3/GPI0204 Fo4
VIN7/GBE_LED3/GPIO182 |M5 KSI_4/GPI0205 E24
VDDAN_33_HWM_S M8 KSI_5/GPI0206 B23
VSSAN_HWM N8 KSI_6/GPI0207 c24
SPI ROM Interface KSI_7/GP10208 F18
SPI_CLK/GPIO162 V3 KSO_0/GP10209 F21
SPI_DO/GPIO163 V5 KSO_1/GP10210 E20
SPI_DI/GPI0164 V6 KSO_2/GPI0211 F20
SPI_CS1#/GPI0165 T6 KSO_3/GP10212 A22
SPI_CS2#/GBE_STAT2/ 21 KSO_4/GP10213 E18
GPI0166

KSO_5/GPIO214 A20
SPI_CS3#/GBE_STATL/ |\
GEVENT21# KSO_6/GPI0215 J18
SPI_HOLD#/GBE_LEDY/ | KSO_7/GP10216 H18
GEVENT9# KSO_8/GPI0217 G18
ROM_RST#/SPI_WP#/ KSO_9/GPI0218 B21
GPI10161 vi

KSO_10/GPI0219 K18
USB_OCO0#/ GEVENT12#/ T8 KSO_11/GPI0220 D19
TRST

KSO_12/GP10221 Al8
LPC_PD#/GEVENT5# T5

KSO_13/GP10222 C18
IMC

KSO_14/XDB0/GPI10223 B19
PS2_DAT/SDA4/GPIO187 |K19

KSO_15/XDB1/GP10224 B17
PS2_CLK/SCL4/GPIO188 |J19

KSO_16/XDB2/GPI10225 A24
PS2KB_DAT/GPI0189 D21

KSO_17/XDB3/GPI10226 D17
PS2KB_CLK/GPIO190 Cc20

General Events
PS2M_DAT/GPIO191 D23

GA20IN/GEVENTO# AE22
PS2M_CLK/GPIO192 C22
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System Pin Name Ball #
KBRST#/GEVENT1# AG19
THRMTRIP#/SMBALERT#/ R10
GEVENT2#

GEVENT3# R9
PCIE_RST2#/GEVENT4# |AB6
LPC_PD#/GEVENT5# T5
USB_OCG6#/IR_TX1/ RS
GEVENT6#
DDR3_RST#/GEVENT7#/ V8
VGA_PD
WAKE#/GEVENT8# K1
SPI_HOLD#/GBE_LED1/ Y6
GEVENT9#
GBE_LED2/GEVENT10# V10
GBE_STATO/GEVENT11# |AA8
USB_OCO0#/ GEVENT12#/ T8
TRST

USB_OCI1#/TDI/ 37
GEVENT13#

USB_OC2#/TCK/ P5
GEVENT14#
USB_OC3#/AC_PRES/ 5
TDO/GEVENT15#
USB_OCA4#/IR_RXO0/ PG
GEVENT16#

USB_OCS5#/IR_TX0/ T
GEVENT17#

BLINK/USB_OCT7#/ M7
GEVENT18#
SYS_RESET#/GEVENT19# |U4
IR_RX1/GEVENT20# V7
SPI_CS3#/GBE_STAT1/ W7
GEVENT21#

RI#/GEVENT22# R2
LPC_SMI#/GEVENT23# C26
SMBus

SCLO/GPI1043 AD26
SDAO/GPI047 AD25

AMD Bolton-D2/D2H/D3/D4 FCH Databook

System Pin Name Ball #
SCL1/GP10227 T7
SDA1/GPI10228 R7
SCL2/GPI10193 H19
SDA2/GP10194 G19
SCL3_LV/GPIO195 G22
SDA3_LV/GPIO196 G21
PS2_DAT/SDA4/GPIO187 |K19
PS2_CLK/SCL4/GPIO188 |J19
THRMTRIP#/SMBALERT#/ R10
GEVENT2#

S0-Domain General Purpose I/O
ADO/GPIO0 AJ3
AD1/GPIO1 ALS5
AD2/GPIO2 AG4
AD3/GPIO3 AL6
AD4/GPI04 AH3
AD5/GPIO5 AJ5
AD6/GPIO6 AL1
AD7/GPIO7 ANS5
ADB8/GPIO8 ANG6
AD9/GPIO9 AJl
AD10/GPIO10 AL8
AD11/GPIO11 AL3
AD12/GPIO12 AM7
AD13/GPIO13 AJ6
AD14/GPIO14 AK7
AD15/GPIO15 AN8
AD16/GPIO16 AG9
AD17/GPIO17 AM11
AD18/GPIO18 AJ10
AD19/GPIO19 AL12
AD20/GPIO20 AK11
AD21/GPIO21 AN12
AD22/GPI1022 AG12
AD23/GPI1023 AE12

Appendix A

Pin Listing

149



AMDAQ

AMD Bolton-D2/D2H/D3/D4 FCH Databook

System Pin Name Ball #
AD24/GP1024 AC12
AD25/GPI1025 AE13
AD26/GPI1026 AF13
AD27/GPIO27 AH13
AD28/GPI1028 AH14
AD29/GPI029 AD15
AD30/GPIO30 AC15
AD31/GPIO31 AE16
INTE#/GP1032 AF18
INTF#/GPIO33 AE18
INTG#/GPIO34 AC16
INTH#/GPIO35 AD18
PCICLK1/GPO36 AF1

PCICLK2/GPO37 AF5

PCICLK3/GPO38 AG2

PCICLK4/14M_OSC/GPO39 | AF6

REQ1#/GP1040 AG13
(F;EIQOZZJ;/-CLK_REQB#/ AF15
QRIS
SCLO/GPI1043 AD26
GNT1#/GPO44 AD13
GNT2#/SD_LED/GPO45 AD21
STHCCTET
SDAO/GPI1047 AD25
SERIRQ/GPIO48 AE19
(I;Ii)ll?g‘ll:/CLK_REQG#/ AED7
2 I\F/)IQDRS'(I')VO LT1/SATA_IS2#/ AE26
FANOUTO/GPIO52 AH16
FANOUT1/GPIO53 AM15
FANOUT2/GPIO54 AJ16

51451 Rev.3.02 January 2015

System Pin Name

Ball #

SATA_IS4#/FANOUT3/
GPIO55

AH17

FANINO/GPIO56

AK15

FANIN1/GPIO57

AN16

FANIN2/GPIO58

AL16

SATA_IS5#/FANIN3/
GPIO59

AG18

CLK_REQO#/SATA_IS3#/
GPIO60

AF22

CLK_REQI1#/FANOUT4/
GPIO61

AG22

CLK_REQ2#/FANIN4/
GPIO62

AG25

CLK_REQ3#/SATA_IS1#/
GPIO63

AE24

CLK_REQ4#/SATA_ISO#/
GPIO64

AG24

CLK_REQG#/GPI0O65/
OSCIN/IDLEEXIT#

AF25

SPKR/GPIO66

AF24

SATA_ACT#/GPIO67

AD22

VGA_HSYNC/GPO68

M28

VGA_VSYNC/GPO69

N30

VGA_DDC_SDA/GPO70

M33

VGA_DDC_SCL/GPO71

N32

SD_CLK/SCLK_0/GPIO73

AL14

SD_CMD/SLOAD_0/
GPIO74

AN14

SD_CD#/GPIO75

AJ12

SD_WP/GPIO76

AH12

SD_DATAO/SDATI_0/
GPIO77

AK13

SD_DATA1/SDATO_0/
GPIO78

AM13

SD_DATA2/GPIO79

AH15

SD_DATA3/GPIO80

AJl4

S5-Domain General Purpose I/O
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System Pin Name Ball # System Pin Name Ball #
ROM_RSTH#/SPI_WP#/ SDA2/GPI0194 G19
GPIO161 vi

SCL3_LV/GPIO195 G22
SPI_CLK/GPIO162 Vs SDA3_LV/GPIO196 G21
SPI_DO/GPIO163 Vo EC_PWMO/EC_TIMERO/ |
SPI_DI/GPIO164 V6 GPIO197
SPI_CS1#/GPIO165 6 EC_PWML/EC_TIMERL/
. GPIO198 H22
SPI_CS2#/GBE_STAT2/ | .
GPIO166 EC_PWMZ/EC_TIMERZ/ |
AZ_SDINO/GPIO167 AA2 WOL_EN/GPI0199
AZ_SDIN1/GPIO168 Y5 EC_PWMS/EC_TIMERS/ | -,
GPI0200
AZ_SDIN2/GPIO169 Y3
= KSI_0/GPI0201 K21
AZ_SDIN3/GPIO170 Y1
= KSI_1/GPI0202 K22
TEMPINO/GPIO171 K6
KSI_2/GPI0203 F22
TEMPINL/GPIO172 K5
KSI_3/GPI0204 F24
TEMPIN2/GPIO173 K3
KSI_4/GPI0205 E24
TEMPIN3/TALERT#/ -
CPIOL74 KSI_5/GPIO206 B23
VINO/GPIOLTS 2 KSI_6/GPI0207 c24
VINLGPIOL76 3 KSI_7/GPI0208 F18
VIN2/SDATI_1/GPIO177  |L2 KSO_0/GPI0209 F2l
VIN3/SDATO_1/GPIO178 |N4 KSO_1/GPI0210 E20
VIN4/SLOAD_1/GPIO179 |P1 KSO_2/GPI0211 F20
VINS/SCLK_1/GPIO180  |P3 KSO_3/GPI0212 A22
VING/GBE_STAT3/GPI0181|M1 KSO_4/GPIO213 E18
VIN7/GBE_LED3/GPIO182 |M5 KSO_5/GPI0214 A20
GBE_LEDO/GPIO183 w8 KSOQ_6/GPI0215 Ji8
IR_LEDH#/LLB#/GPIO184  |J2 KSO_7/GPIO216 H18
USB_FSDOP/GPIO185 H6 KSO_8/GPI0217 G18
USB_FSD1P/GPIO186 H1 KSO_9/GPIO218 B21
PS2 DAT/SDA4/GPIO187 |K19 KS0_10/GPIO219 K18
PS2 CLK/SCL4/GPIO188 |J19 KSO_11/GPIG220 D19
PS2KB_DAT/GPIO189 D21 KSO_12/GPI0221 Al8
PS2KB_CLK/GPIO190 c20 KSO_13/GPI0222 ci8
PS2M_DAT/GPIOL61 o3 KSO_14/XDBO/GPIO223  |B19
PS2M_CLK/GPIOLS2 . KSO_15/XDBL/GPIO224  |B17
SCL2IGPIO193 16 KSO_16/XDB2/GPIO225  |A24
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KSO_17/XDB3/GP10226 D17 VDDPL_11 SYS_S J24
SCL1/GP10227 T7 VDDAN_11 CLK_1 H26
SDA1/GP10228 R7 VDDAN_11 CLK_2 J25
ML_VGA_HPD/GPI10229 C29 VDDAN_11 CLK_3 K24
No Connects VDDAN_11 CLK_4 L22
NC1 AG16 VDDAN_11 CLK_5 M22
NC2 AH10 VDDAN_11 CLK_6 N21
NC3 A28 VDDAN_11 CLK_7 N22
NC4 G27 VDDAN_11 CLK_8 P22
NC5 L4 VDDBT_RTC_G E6
NC6 AL29 Clock Generator and PLL Ground
NC7 AN31 VSSXL K25
NC8 AL31 VSSPL_SYS H25
NC9 AL33 VSSPL_DAC T21
NC10 AH33 UMI Power
NC11 AH31 VDDAN_11 ML_1 Y22
NC12 AJ33 VDDAN_11 ML_2 V23
NC13 AJ31 VDDAN_11_ML_3 V24
Test/JTAG VDDAN_11 ML_4 V25
TESTO T9 VDDPL_33_ML u22
TEST1/TMS T10 DAC Power
TEST2 V9 VDDAN_33_DAC T22
USB_OCO#/ GEVENT12#/ LDO_CAP M31
TRST T8

VSSIO_DAC N28
USB_OCI1#/TDI/ 37 VSSAN_DAC L28
GEVENT13#

VSSANQ_DAC K33
USB_OC2#/TCK/ P5
GEVENT14# VDDPL_33_DAC V22
USB_OC3#/AC_PRES/ Fs VDDPL_11_DAC V21
Clock Generator and PLL Power USB Analog Pwr
and Ground

VDDAN_33 USB_S_1 G7
VDDXL_33_S G24

VDDAN_33 USB_S 2 H8
VDDPL_33_SYS H24

VDDAN_33 USB_S_3 J8
VDDPL_33_PCIE AH29

VDDAN_33 USB_S 4 K8
VDDPL_33_SATA AG28

VDDAN_33 USB_S 5 K9
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VDDAN_33 USB_S 6 M9 VDDAN_11_SATA 2 AB21
VDDAN_33 USB_S 7 M10 VDDAN_11_SATA 3 AB22
VDDAN_33 USB_S 8 N9 VDDAN_11_SATA 4 Y20
VDDAN_33 USB_S 9 N10 VDDAN_11_SATA 5 AC22
VDDAN_33 USB_S 10 M12 VDDAN_11_SATA 6 AC21
VDDAN_33 USB_S 11 N12 VDDAN_11 _SATA 7 AA20
VDDAN_33 USB_S 12 M11 VDDAN_11_SATA 8 AA18
VDDPL_33_USB_S D7 VDDAN_11_SATA 9 AB20
VDDCR_11_USB_S 1 T12 VDDAN_11_SATA 10 AC19
VDDCR_11 USB_S 2 T13 VDDPL_33_SATA AG28
VDDAN_11 USB S 1 u12 Core Pwr
VDDAN_11 USB S 2 u13 VDDCR_11_1 T14
USB SS Pwr VDDCR_11 2 T17
VDDPL_33_SSUSB_S L18 VDDCR_11_3 T20
VDDAN_11 SSUSB S 1 |P16 VDDCR_11_4 u16
VDDAN_11 SSUSB S 2 |M14 VDDCR_11_5 u1s
VDDAN_11 SSUSB S 3 |N14 VDDCR_11_6 V14
VDDAN_11 SSUSB S 4 |P13 VDDCR_11_7 V17
VDDAN_11 SSUSB S 5 |Pl14 VDDCR_11_8 V20
VDDCR_11_SSUSB_S 1 |N16 VDDCR_11_9 Y17
VDDCR_11_SSUSB_S 2 [N17 3.3V I/0 Pwr
VDDCR_11_SSUSB_S 3 |P17 VDDIO_33_PCIGP_1 AB17
VDDCR_11_SSUSB_S 4 |M17 VDDIO_33_PCIGP_2 AB18
PCI Express Analog Power VDDIO_33 PCIGP_3 AE9
VDDPL_33_PCIE AH29 VDDIO_33 PCIGP_4 AD10
VDDAN_11 _PCIE_1 AB24 VDDIO_33 PCIGP_5 AG7
VDDAN_11_PCIE_2 Y21 VDDIO_33 PCIGP_6 AC13
VDDAN_11_PCIE_3 AE25 VDDIO_33 PCIGP_7 AB12
VDDAN_11_PCIE_4 AD24 VDDIO_33 PCIGP_8 AB13
VDDAN_11_PCIE_5 AB23 VDDIO_33_PCIGP_9 AB14
VDDAN_11_PCIE_6 AA22 VDDIO_33_PCIGP_10 AB16
VDDAN_11_PCIE_7 AF26 HD Audio Pwr
VDDAN_11_PCIE_8 AG27 VDDIO_AZ_S AA4
Serial ATA Analog Pwr Infrared Interface
VDDAN_11 SATA 1 AA21
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USB_OCA4#/IR_RX0/ PG VSS_16 F17
GEVENT16# VSS_17 F19
IR_RX1/GEVENT20# V7 VSS_18 F23
gig—;ﬁiﬁf—mo’ T1 VSS_19 F25
USB_OC6#/IR_TX1/ - VSS_20 F29
GEVENT6# VSS_21 G6
IR_LED#/LLB#/GPIO184  |J2 VSS_22 G16
3.3V Standby Pwr VSS_23 G32
VDDIO 33 S 1 N18 VSS_24 H12
VDDIO 33 S 2 L19 VSS_25 H15
VDDIO 33 S _3 M18 VSS_26 H29
VDDIO 33 S 4 V12 VSS_27 J6
VDDIO 33 S 5 V13 VSS_28 J9
VDDIO 33 S 6 Y12 VSS_29 J10
VDDIO 33 S 7 Y13 VSS_30 J13
VDDIO 33 S 8 wil VSS_31 J28
1.1V Standby Pwr VSS_32 J32
VDDCR_11_S 1 N20 VSS_33 K7
VDDCR_11_S 2 M20 VSS_34 K16
Digital Ground VSS_35 K27
VSS_1 A3 VSS 36 K28
VSS_2 A33 VSS_37 L6
VSS 3 B7 VSS 38 L12
VSS 4 B13 VSS_39 L13
VSS_5 D9 VSS_40 L15
VSS_6 D13 VSS_41 L16
VSS_7 E5 VSS_42 L21
VSS 8 E12 VSS_43 M13
VSS_9 E16 VSS_44 M16
VSS_10 E29 VSS 45 M21
VSS 11 F7 VSS_46 M25
VSS_12 F9 VSS_47 N6
VSS 13 F11 VSS_48 N11
VSS 14 F13 VSS_49 N13
VSS 15 F16 VSS_50 N23
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VSS 51 N24 VSS_86 AA13
VSS_52 P12 VSS_87 AAl4
VSS_53 P18 VSS_88 AAl16
VSS_54 P20 VSS_89 AAl7
VSS_55 P21 VSS_90 AA25
VSS_56 P31 VSS 91 AA28
VSS_57 P33 VSS_92 AA30
VSS_58 R4 VSS_93 AA32
VSS_59 R11 VSS_94 AB25
VSS_60 R25 VSS_95 AC6
VSS_61 R28 VSS_96 AC18
VSS_62 T11 VSS_97 AC28
VSS_63 T16 VSS_98 AD27
VSS_64 T18 VSS_99 AE6
VSS_65 T25 VSS_100 AE15
VSS_66 T27 VSS_101 AE21
VSS_67 ué6 VSS_102 AE28
VSS_68 u14 VSS_103 AF8
VSS_69 u17 VSS_104 AF12
VSS_70 u20 VSS_105 AF16
VSS 71 u21 VSS_106 AF33
VSS_72 u3o VSS_107 AG30
VSS_73 u32 VSS_108 AG32
VSS_74 V11 VSS_109 AH5
VSS_75 V16 VSS_110 AH11
VSS_76 V18 VSS_ 111 AH18
VSS_77 w4 VSS_112 AH19
VSS_78 W6 VSS_ 113 AH21
VSS_79 W25 VSS_114 AH23
VSS_80 w28 VSS_115 AH25
VSS_81 Y14 VSS_116 AH27
VSS_82 Y16 VSS_117 AJ18
VSS_83 Y18 VSS_118 AJ28
VSS_84 AAG VSS_119 AJ29
VSS_85 AA12 VSS_120 AK21
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VSS_121 AK25
VSS_122 AL18
VSS_123 AM21
VSS_124 AM25
VSS_125 AN1
VSS_126 AN18
VSS_127 AN28
VSS_128 AN33
VSS_129 R6
Unused Pins

GBE_COL AC4
GBE_CRS AD3
GBE_MDCK AD9
GBE_MDIO W10
GBE_RXCLK AB8
GBE_RXD3 AH7
GBE_RXD2 AF7
GBE_RXD1 AE7
GBE_RXDO AD7
GBE_RXCTL/RXDV AGS8
GBE_RXERR AD1
GBE_TXCLK AB7
GBE_TXD3 AF9
GBE_TXD2 AG6
GBE_TXD1 AE8
GBE_TXDO ADS8
GBE_TXCTL/TXEN AB9
GBE_PHY_PD AC2
GBE_PHY_RST# AA7
GBE_PHY_INTR w9
VDDIO_GBE_S 1 AA9
VDDIO_GBE_S 2 AA10
VDDIO_33 GBE_S AB10
VDDCR_11_GBE_S_1 AB11
VDDCR_11_GBE_S_2 AA11
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Ball #

System Pin Name

A10

USB_HSD7N

Al12

USB_SS_RX3N

Al4

USB_SS_TX3P

Al16

USBSS_CALRN

Al8

KSO_12/GPI10221

A20

KSO_5/GP10214

A22

KSO_3/GP10212

A24

KSO_16/XDB2/
GP10225

A26

LAD2

A28

NC3

A29

LAD3

A3

VSS_1

A3l

LFRAME#

A33

VSS_2

A5

USB_HSD2N

A6

USB_HSD3N

A8

USB_HSD5P

AA10

VDDIO_GBE_S_2

AA11l

VDDCR_11_GBE_S 2

AA12

VSS_85

AA13

VSS_86

AA14

VSS_87

AA1G

VSS_88

AA17

VSS_89

AA18

VDDAN_11_SATA 8

AA2

AZ_SDINO/GPIO167

AA20

VDDAN_11_SATA 7

AA21

VDDAN_11 SATA 1

AA22

VDDAN_11_PCIE_6

AA23

GPP_TX3N

AA24

GPP_TX3P

AA25

VSS_90

AA26

GPP_RXON

AA27

GPP_RXO0OP

AA28

VSS_91

AA30

VSS_92

AA32

VSS 93

AA4

VDDIO_AZ_S

AAB

VSS_84

GBE_PHY_RST#

Pin List by Ball Number
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System Pin Name

AA8

GBE_STATO/
GEVENT11#

AA9

VDDIO_GBE_S_1

AB1

AZ_SDOUT

AB10

VDDIO 33 GBE_S

AB11

VDDCR_11_GBE_S_1

AB12

VDDIO_33_PCIGP_7

AB13

VDDIO_33 PCIGP_8

AB14

VDDIO_33_PCIGP_9

AB16

VDDIO_33_PCIGP_10

AB17

VDDIO_33 PCIGP_1

AB18

VDDIO_33_PCIGP_2

AB20

VDDAN_11_SATA 9

AB21

VDDAN_11_SATA 2

AB22

VDDAN_11_SATA 3

AB23

VDDAN_11_PCIE_5

AB24

VDDAN_11 PCIE_1

AB25

VSS_94

AB26

GPP_TX2P

AB27

GPP_TX2N

AB28

UMI_RX1P

AB29

UMI_RX1N

AB3

AZ_BITCLK

AB31

UMI_RXON

AB33

UMI_RXOP

AB5

PCIRST#

AB6

PCIE_RST2#/
GEVENT4#

AB7

GBE_TXCLK

AB8

GBE_RXCLK

AB9

GBE_TXCTL/TXEN

AC12

AD24/GP1024

AC13

VDDIO_33_PCIGP_6

AC15

AD30/GPIO30

AC16

INTG#/GPI034

AC18

VSS_96

AC19

VDDAN_11_SATA 10

AC2

GBE_PHY_PD

AC21

VDDAN_11_SATA 6

AC22

VDDAN_11_SATA 5

AC28

VSS_97

AC30

UMI_TX3P
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AC32 | UMI_TX3N AE30 | UMI_TXOP
AC4 | GBE_COL AE32 | UMI_TXON
AC6 | VSS 95 AE4 | AZ RST#

AD1 | GBE_RXERR AE6 | VSS 99

AD10 | VDDIO 33 _PCIGP 4 AE7 | GBE_RXD1

AD12 | CBE3# AE8 | GBE_TXD1

AD13 | GNT1#/GP0O44 AE9 | VDDIO_33 PCIGP_3

AD15 | AD29/GPIO29 AF1 | PCICLK1/GPO36

AD16 | GNTO# AF10 | TRDY#

AD18 | INTH#/GPIO35 AF12 | VSS_104

AD19 | CLKRUN# AF13 | AD26/GP1026
GNT2#/SD_LED/ REQ2#/CLK_REQ8#/

AD2L 1 5poas AFIS 1 Gpioa1

AD22 | SATA_ACT#/GPIO67 AF16 | VSS_105

AD24 | VDDAN_11 PCIE 4 AF18 | INTE#/GPIO32

AD25 | SDAO/GPI047 AF19 | WD_PWRGD

AD26 | SCLO/GPIO43 AF21 | SATA X1

AD27 | VSS 98 AFpy | CLK_REQO#/

AD28 | UMI_TX2P SATA_IS3#/GPI060

AD29 | UMI_TX2N AF24 | SPKR/GPIO66

AD3 | GBE_CRS AFps | CLK_REQGH/GPIOBS/

AD31 | UMI_TX1IN OSCIN/IDLEEXIT#

AD33 | UMI TX1P AF26 | VDDAN_11 PCIE_7

AD5 | A_RST# AF27 | SATA_CALRN

AD6 | AZ_SYNC AF28 | SATA_CALRP

AD7 | GBE RXDO AF29 | PCIE_CALRP

ADS8 GBE:TXDO AF3 | PCICLKO

AD9 GBE MDCK AF31 | PCIE_CALRN

AEL0 | PAR AF33 | VSS_106

AE12 | AD23/GPI023 AF5 PCICLK2/GPO37

AE13 | AD25/GPI025 PCICLK4/14M_OSC/

AF6

AE15 | VSS_100 GPO39

AE16 | AD31/GPIO31 AF7 | GBE_RXD2

AE18 | INTF#/GPIO33 AF8 | VSS_103

AE19 | SERIRQ/GPIO48 AF9 | GBE_TXD3

AE2 | PCIE_RST# AG10 | FRAME#

AE21 | VSS 101 AG12 | AD22/GPIO22

AE22 | GA20IN/GEVENTO# AG13 | REQI#/GPI040
CLK_REQ3#/ AG15 | REQO#

AE24 SATA_IS1#/GP1063 AG16 | NC1

AE25 | VDDAN_11_PCIE_3 AG1lg | SATA_ISSH/FANING/

AE26 | SMARTVOLTL/ GPIO59
SATA_IS2#/GPIO50 AG19 | KBRST#/GEVENT1#

AED7 LDRQ1#/CLK_REQ6#/ AG2 | PCICLK3/GPO38
GP1049 AG21 | SATA_X2

AE28 | VSS_102 AGoy | CLK_REQ1#/

FANOUT4/GPI0O61
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AG24

CLK_REQA4#/
SATA_ISO#/GP1064

AG25

CLK_REQ2#/FANIN4/
GPIO62

AG26

SMARTVOLT2/
SHUTDOWN#/GPIO51

AG27

VDDAN_11_PCIE_8

AG28

VDDPL_33_SATA

AG30

VSS_107

AG32

VSS_108

AG4

AD2/GPI02

AG6

GBE_TXD2

AG7

VDDIO_33_PCIGP_5

AG8

GBE_RXCTL/RXDV

AG9

AD16/GPIO16

AH1

STOP#

AH10

NC2

AH11

VSS_110

AH12

SD_WP/GPIO76

AH13

AD27/GPIO27

AH14

AD28/GPI028

AH15

SD_DATA2/GPIO79

AH16

FANOUTO/GPIO52

AH17

SATA_IS4#/FANOUT3/
GPIOS55

AH18

VSS_111

AH19

VSS_112

AH20

SATA_RXIN

AH21

VSS_113

AH22

SATA_TX2N

AH23

VSS 114

AH24

SATA_TX3P

AH25

VSS_115

AH26

SATA_RX4P

AH27

VSS_116

AH29

VDDPL_33 PCIE

AH3

AD4/GPI0O4

AH31

NC11

AH31

SATA_TX7N

AH33

NC10

AH33

SATA_TX7P

AHS5

VSS_109

AH7

GBE_RXD3

AH8

SERR#

AH9

LOCK#

AJl

AD9/GPIO9
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AJ10 | AD18/GPIO18

AJ12 | SD_CD#/GPIO75

AJ14 | SD_DATAS3/GPIO80

AJ16 | FANOUT2/GPIO54

AJ18 | VSS_117

AJ20 | SATA_RX1P

AJ22 | SATA_TX2P

AJ24 | SATA_TX3N

AJ26 | SATA_RX4N

AJ28 | VSS_118

AJ29 | VSS_119

AJ3 ADO/GPIO0

AJ31 | NC13

AJ31 | SATA_RX7P

AJ33 | NC12

AJ33 | SATA_RX7N

AJ5 | AD5/GPIOS

AJ6 AD13/GPIO13

AJ8 CBE1#

AK11 | AD20/GPIO20
SD_DATAO/SDATI_O0/

AKI3 GPIO77

AK15 | FANINO/GPIO56

AKLT GNT3#/CLK_REQ7#/
SATA_IS7#/GPIO46

AK19 | SATA TXOP

AK21 | VSS_120

AK23 | SATA RX2P

AK25 | VSS 121

AK27 | SATA_RX5N

AK7 | AD14/GPIO14

AK9 DEVSEL#

AL1 AD6/GPIO6

AL10 | IRDY#

AL12 | AD19/GPIO19
SD_CLK/SCLK_0/

AL14 GPIO73

AL16 | FANIN2/GPIO58

AL18 | VSS_122

AL20 | SATA_RXON

AL22 | SATA_TXIN

AL24 | SATA_RX3P

AL26 | SATA_TX4P

AL28 | SATA_TX5N

AL29 | NC6

AL29 | SATA_TX6P
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AL3

AD11/GPIO11

AL31

NC8

AL31

SATA_RX6N

AL33

NC9

AL33

SATA_RX6P

AL5

AD1/GPIO1

AL6

AD3/GPIO3

AL8

AD10/GPIO10

AM11

AD17/GPIO17

AM13

SD_DATA1/SDATO_O0/
GPIO78

AM15

FANOUT1/GPIO53

AM17

REQ3#/CLK_REQS5#/
SATA_IS6#/GPI042

AM19

SATA_TXON

AM21

VSS_123

AM23

SATA_RX2N

AM25

VSS_124

AM27

SATA_RX5P

AM7

AD12/GPIO12

AM9

PERR#

AN1

VSS_125

AN10

CBE2#

AN12

AD21/GPIO21

AN14

SD_CMD/SLOAD_0/
GPIO74

AN16

FANIN1/GPIO57

AN18

VSS_126

ANZ20

SATA_RXOP

AN22

SATA_TX1P

AN24

SATA_RX3N

AN26

SATA_TX4N

AN28

VSS_127

AN29

SATA_TX5P

AN3

CBEO#

AN31

NC7

AN31

SATA_TX6N

AN33

VSS_128

ANS

AD7/GPIO7

ANG

AD8/GPIO8

AN8

AD15/GPIO15

B11

USB_HSD9P

B13

VSS 4

B15

USB_SS_TX2N

B17

KSO_15/XDB1/
GPI0224

51451 Rev. 3.02

January 2015

Ball # | System Pin Name
KSO_14/XDB0/
B19 GP10223
B21 | KSO_9/GP10218
B23 | KSI_5/GP10206
B25 LPCCLKO
B27 | LDRQO#
B7 VSS 3
B9 USB_RCOMP
C1l USB_HSD1P
Cc10 USB_HSD7P
Cl2 | USB_SS_RX3P
Cl4 | USB_SS_TX3N
C16 USBSS_CALRP
C18 KSO_13/GPI10222
C20 | PS2KB_CLK/GPIO190
c22 PS2M_CLK/GP10192
C24 KSI_6/GP10207
LPC_SMI#/
c26 GEVENT23#
Cc28 LAD1
ML_VGA HPD/
c29 GPIO229
C3 | USB_HSDIN
C31 25M_X1
C33 | 25M_X2
C5 USB_HSD2P
C6 USB_HSD3P
c8 USB_HSD5N
D11 USB_HSD9N
D13 | VSS_6
D15 | USB_SS_TX2P
KSO_17/XDB3/
D17 GP10226
D19 KSO_11/GPI0220
D21 PS2KB_DAT/GPI0189
D23 PS2M_DAT/GPIO191
D25 LPCCLK1
D27 LADO
D7 | VDDPL_33 USB S
D9 VSS 5
El USB_HSDOP
E10 USB_HSD8P
E12 | VSS_8
E14 | USB_SS_RX2P
E16 VSS 9
E18 KSO_4/GPI10213
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E20 KSO_1/GPI0210
Eop | EC_PWMO/

EC_TIMERO/GPIO197

E24 KSI_4/GP10205
E26 APU_PG
E28 PROCHOT#
E29 | VSS_10

E3 USB_HSDON
E31 GPP_CLK3N
E33 GPP_CLK3P

E5 |VSS_7

E6 | VDDBT _RTC_G

E8 USB_HSDA4N

F1 RTCCLK

F10 USB_HSD8N
F11 VSS_13

F12 USB_HSD11N
F13 | VSS_14

F14 | USB_SS RX2N
F15 | USB_SS TX1P
F16 | VSS_15

F17 VSS_16

F18 | KSI_7/GPI0208
F19 VSS_17

F20 KSO_2/GPI0211
F21 | KSO_0/GPI0209
F22 KSI_2/GP10203
F23 VSS 18

F24 KSI_3/GP10204
F25 | VSS_19

F26 APU_RST#

F27 CLK_CALRN
F29 | VSS_20

F3 INTRUDER_ALERT#
F31 GPP_CLK2N
F33 | GPP_CLK2P

F5 USB_OC3#/AC_PRES/

TDO/GEVENT15#

F7 VSS_11

F8 USB_HSD4P

F9 VSS 12
G10 | USB_HSD13N
G12 USB_HSD11P
G13 | USB_SS _RXIN
G15 | USB_SS_TXIN
G16 | VSS_22
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Ball # | System Pin Name
G18 KSO_8/GPI0217
G19 | SDA2/GPIO194
G2 32K_X1
G21 | SDA3_LV/GPIO196
G22 | SCL3_LV/GPIO195
G24 | VDDXL_33 S
G25 DMA_ACTIVE#
G26 | LDT_STP#
G27 | NC4
G28 PCIE_RCLKN
G30 PCIE_RCLKP
G32 | VSS_23
G4 32K_X2
G6 VSS 21
G7 | VDDAN 33 USB S 1
Gs USBCLK/
14M_25M_48M_OSC
G9 USB_HSD6N
H1 USB_FSD1P/GPI0186
H10 USB_HSD13P
H12 | VSS_24
H13 | USB_SS RX1P
H15 | VSS_25
H16 | USB_SS_TXON
H18 KSO_7/GP10216
H19 | SCL2/GPI0193
oy | EC_PWMI/
EC_TIMER3/GPI0O200
Hoo | EC_PWML/
EC_TIMER1/GPIO198
H24 | VDDPL_33 SYS
H25 | VSSPL_SYS
H26 | VDDAN_11 CLK_ 1
H27 GPP_CLKOP
H28 GPP_CLKON
H29 | VSS 26
H3 USB_FSDI1N
H31 DISP2_CLKN
H33 DISP2_CLKP
HS5 USB_FSDON
H6 USB_FSDOP/GPIO185
H7 S5 CORE_EN
H8 | VDDAN_33 USB_S 2
H9 USB_HSD6P
J10 | VSS_29
J12 USB_HSD12N
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Ball # | System Pin Name
J13 VSS_30
J15 | USB_SS_RXOP
J16 | USB_SS_TXOP
Ji8 KSO_6/GPI0215
PS2_CLK/SCL4/
J19 GPIO188
12 IR_LED#/LLB#/
GPI10184
121 SPI_CS2#/
GBE_STAT2/GPI0166
EC_PWM2/
J22 EC_TIMER2/WOL_EN/
GPI10199
J24 | VDDPL_11 _SYS_S
J25 | VDDAN 11 CLK 2
J26 | 14M_25M_48M_OSC
J27 GPP_CLK1P
J28 | VSS_31
J30 SLT_GFX_CLKP
J32 | VSS_32
J4 PWR_BTN#
J6 VSS_27
37 USB_OC1#/TDl/
GEVENT13#
J8 | VDDAN 33 USB S 3
J9 VSS_28
K1 WAKE#/GEVENT8#
K10 USB_HSD12P
K12 USB_HSD10P
K13 USB_HSD10N
K15 | USB_SS_RXON
K16 | VSS_34
K18 | KSO_10/GPIO219
PS2_DAT/SDA4/
K19 GPI10187
K21 KSI_0/GPI10201
K22 KSI_1/GP10202
K24 | VDDAN_11 CLK_3
K25 VSSXL
K26 GPP_CLKIN
K27 VSS_35
K28 | VSS_36
K29 SLT_GFX_CLKN
K3 TEMPIN2/GPIO173
K31 VGA_DAC_RSET
K33 | VSSANQ DAC
K5 TEMPIN1/GPIO172

51451 Rev.3.02 January 2015

Ball # | System Pin Name
K6 TEMPINO/GPIO171
K7 VSS_33
K8 | VDDAN_33 USB_S 4
K9 | VDDAN_33 USB_S 5
L12 | VSS_38
L13 | VSS_39
L15 VSS_40
L16 VSS 41
L18 | VDDPL_33_SSUSB_S
L19 | VDDIO 33_S 2
L2 VIN2/SDATI_1/
GPIO177
L21 VSS 42
L22 | VDDAN_11 CLK_4
L28 | VSSAN_DAC
L30 VGA_RED
L32 VGA_GREEN
L4 NC5
L6 VSS_37
M1 VING6/GBE_STAT3/
GPIO181
M10 | VDDAN_33 USB_S 7
M1l | VDDAN_33 USB_S 12
M12 | VDDAN_33 USB_S_10
M13 | VSS 43
M1a | VPDAN_11_SSUSB_S
2
M16 | VSS_44
M17 VDDCR_11 SSUSB_S
4
M18 | VDDIO 33 S 3
M20 | VDDCR_11 S 2
M21 | VSS 45
M22 | VDDAN_11 CLK_5
M23 | GPP_CLK4P
M24 | GPP_CLK4N
M25 | VSS_46
M26 | GPP_CLK5N
M27 | GPP_CLK5P
M28 | VGA_HSYNC/GPO68
M29 | VGA_BLUE
M3 VIN1/GPIO176
M31 | LDO_CAP
VGA_DDC_SDA/
M33 GPO70
M5 VIN7/GBE_LED3/
GPI10182

162

Pin Listing

Appendix A




AMDA

51451 Rev.3.02 January 2015

AMD Bolton-D2/D2H/D3/D4 FCH Databook

Ball # | System Pin Name Ball # | System Pin Name
me | TEMPINS/TALERT#/ P18 | VSS 53
GPI0174 P20 | VSS 54
M7 BLINK/USB_OCT7#/ P21 | VSS 55
GEVENT18# P22 | VDDAN_11 CLK_8
M8 | VDDAN_33 HWM_S P28 | ML_VGA_L3N
M9 | VDDAN 33 USB S 6 P29 | ML_VGA_L3P
N10 | VDDAN_33_USB_S_9 P3 | VIN5/SCLK_1/GP10180
N1l | VSS 48 P31 | VSS 56
N12 | VDDAN 33 USB_S 11 P33 | vSS 57
N13 | VSS 49 ps | USB_OC2#/TCK/
N14 | VPDAN_11_SSUSB_S GEVENT14#
_3 PG USB_OC4#/IR_RX0/
N16 | VPDCR_11_SSUSB_S GEVENT16#
1 THRMTRIP#/
N17 | VPDCR_11_SSUSB_S R10 | SMBALERT#/
2 GEVENT2#
N18 | VDDIO 33 S 1 R11 | VSS 59
N2 | VINO/GPIO175 R2 | RI#/GEVENT22#
N20 | VDDCR_ 11 S 1 R23 | GPP_CLK7P
N21 | VDDAN_11 CLK 6 R24 | GPP_CLK7N
N22 | VDDAN_11_CLK 7 R25 | VSS_ 60
N23 | VSS 50 R26 | DISP_CLKP
N24 | VSS 51 R27 | GPP_CLK8N
N25 | GPP_CLK6P R28 | VSS 61
N26 | GPP_CLK6N R30 | ML_VGA_L2N
N27 | GPP_CLKS8P R32 | ML_VGA_L2P
N28 | VSSIO_DAC R4 | VSS 58
N30 | VGA VSYNC/GPO69 R6 | VSS_ 129
VGA_DDC_SCL/ R7 | SDA1/GPIO228
N32
GPO71 RS USB_OC6#/IR_TX1/
N4 VIN3/SDATO_1/ GEVENT6#
GPIO178 R9 | PME#GEVENT3#
N6 | VSS_47 11 | USB_OCB#IR_TX0/
N7 | PWR_GOOD GEVENT17#
N8 | VSSAN_HWM T10 | TEST1/TMS
N9 | VDDAN_33 USB_S 8 T11 | VSS 62
p1 VIN4/SLOAD_1/ T12 | VDDCR_11 USB_S 1
GPI0179 T13 | VDDCR_11_USB_S 2
P12 | VSS 52 T14 | VDDCR_11 1
p13 | VDDAN_11_SSUSB_S T16 | VSS 63
_4 T17 | VDDCR_11 2
p1s | VDDAN_11_SSUSB_S T18 | VSS_64
S T20 | VDDCR_11_3
p1g | VDDAN_11_SSUSB_S T21 | VSSPL_DAC
1 T22 | VDDAN_33_DAC
p17 | VDDCR_11_SSUSB_S T23 | APU_CLKN
_3 T24 | APU_CLKP
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T25 | VSS 65 V25 | VDDAN_11 ML_4
T26 DISP_CLKN V26 GPP_RX2P
T27 | VSS_66 V27 | GPP_RX1N
T28 | ML_VGA_L1IN V28 | AUX_VGA CH_P
T29 ML_VGA_L1P V29 AUX_VGA_CH_N
T3 | SLP_S3# V3 | SPI_CLK/GPIO162
T31 ML_VGA_LOP V31 GPP_TXON
T33 ML_VGA_LON V33 GPP_TXO0OP
T5 LPC_PD#/GEVENT5# V5 SPI_DO/GPIO163
T6 SPI_CS1#/GP10165 V6 SPI_DI/GPIO164
T7 SCL1/GPIO227 V7 IR_RX1/GEVENT20#
T8 USB_OCO0#/ V8 DDR3_RST#/
GEVENT12#/TRST GEVENT7#/VGA_PD
T9 TESTO V9 TEST2
Ul2 | VDDAN_11 USB S 1 W10 | GBE_MDIO
U13 | VDDAN_11 USB S 2 W11 | VDDIO 33 S 8
Ul4 | VSS_68 W2 SLP_S5#
Ul6 | VDDCR_11 4 W23 | GPP_RX3N
Ul7 | VSS 69 W24 | GPP_RX3P
Ul8 | VDDCR_11 5 W25 | VSS_79
U2 RSMRST# W26 | GPP_RX2N
U20 | VSS 70 W27 | GPP_RX1P
U21 | VSS_ 71 W28 | VSS_80
U22 | VDDPL_33 ML W30 | GPP_TX1P
U28 | AUXCAL W32 | GPP_TXIN
U30 | VSS 72 W4 | VSS_77
U32 | vSs 73 W6 | VSS_78
U4 SYS_RESET#/ SPI_CS3#/
GEVENT19# W7 GBE_STAT1/
U6 VSS_67 GEVENT21#
ROM_RST#/SPI_WP#/ w8 GBE_LEDO/GPIO183
vi GPIO161 W9 GBE_PHY_INTR
V10 GBE_LED2/ Y1l AZ_SDIN3/GPIO170
GEVENT10# Y12 | VDDIO 33 S 6
V11 VSS_74 Y13 VDDIO 33 S 7
V12 VDDIO 33 S 4 Y14 VSS_81
V13 | VvDDIO 33 .S 5 Y16 | VSS_82
V14 VDDCR_11 6 Y17 VDDCR 11 9
V16 VSS 75 Y18 VSS_83
V17 VDDCR_11 7 Y20 VDDAN_11 SATA 4
V18 | VSS_76 Y21 | VDDAN_11 PCIE_2
V20 VDDCR 11 8 Y22 VDDAN_11 ML_1
V21 VDDPL_11_DAC Y28 UMI_RX3P
V22 VDDPL_33 _DAC Y29 UMI_RX3N
V23 VDDAN_ 11 ML _2 Y3 AZ_SDIN2/GPIO169
V24 | VDDAN_11_ML_3 Y31 | UMI_RX2N
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Ball # | System Pin Name

Y33 UMI_RX2P

Y5 AZ_SDIN1/GPIO168
SPI_HOLD#/
GBE_LED1/GEVENT9#

Y6
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