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Overview

1.1 General Description

The AMD Geode™ GX 533@1.1W processor*, Geode GX
500@1.0W processor*, and Geode GX 466@0.9W pro-
cessor* are x86 compatible integrated processors specifi-
cally designed to power embedded devices for
entertainment, education, and business. Serving the needs
of consumers and business professionals alike, the Geode
GX processors are an excellent solution for embedded
applications, such as thin clients, interactive set-top boxes,
personal access devices (PADs), and industrial appli-
ances.

Available with a core voltage of 1.5V, the Geode GX pro-
cessors offer an extremely low typical power consumption
of 2.0W, leading to longer battery life and enabling small
form-factor, fanless designs.

While the CPU Core provides maximum compatibility with
the vast amount of Internet content available, the intelligent
integration of several other functions, including graphics
(as illustrated in the block diagram in Figure 1-1), offers a
true system-level multimedia solution.

SYSREF—] Clock Module CPU Core Graphics Processor (GP)
| System PLL | | 16 KB Icache | Integer MMU FoU | BLT Engine |
DOTREF—p»| | DOTCLKPLL | [16 KB Dcache | | Y™ Load/Store | ROP Unit |
| TLB | | Bus Controller Unit | | Alpha Compositing |
i A
SDCLKs <e—  GeodeLink™ 1' ?
Memory <
Controller (GLMC) |«a—] GeodeLink™ Interface Unit 0 | <
. (GLIUO) *
64Bil ol 64.bit DDR SDRAM
DDR -bit 1; Display Controller (DC)
C ion Buff
GeodeLink™ [ GeodeLink™ Interface Unit 1 | ompression BuTer |
Control (GLIUY) | PaletteRAM |
Processor (GLCP)
Test/Reset | Timing |
Interface
| HW VGA |
Roey frov
— \Video Processor (VP)
AMD Geode™ | Video Scalar |
eode o
I/O Companion GSOC?eBIF:gke TFT | Video Mixer |
Device GLPCIg Controller T
Interface ( ) | Alpha Blender |
| 3x8-BitDAC |
AMD Geode™ PCI TFT CRT
CS5535/CS5536 Companion Device (Flat Panel)

Figure 1-1. Internal Block Diagram

*The AMD Geode GX 533@1.1W processor operates at 400 MHz, the AMD Geode GX 500@1.0W processor operates at 366 MHz, and the AMD Geode GX
466@0.9W processor operates at 333 MHz. Model numbers reflect performance as described here: http://www.amd.com/connectivitysolutions/geodegxbenchmark.
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1.2 Features

General Features

m Functional blocks include:
— CPU Core
— GeodeLink™ Control Processor
— GeodelLink Interface Units
— GeodeLink Memory Controller
— Graphics Processor
— Display Controller
— Video Processor
— TFT Controller
— GeodelLink PCI Bridge
— Geode 1/0 Companion Device Interface

m 0.15 micron process

m Packaging:
— 368-terminal BGD (Ball Grid Array Cavity Down)
— CRT part supports CRT displays
— TFT part supports TFT displays, digital RGB
output
— 396-terminal BGU (Ball Grid Array Cavity Up)
— Supports both TFT and CRT modes via strap
option

CPU Core
m X86/x87-compatible CPU Core

m Performance:
— Processor Frequency: 333 to 400 MHz
— Dhrystone 2.1 MIPs: 150 to 300
— Fully pipelined FPU (Floating Point Unit),
4x improvement on single precision floating point
for AC3 and matrix multiplies compared to AMD
Geode™ GX1 processor

m Single issue/eight stage integer pipeline

m Split I/D cache/TLB (Translation Look-aside Buffer):
— 16 KB/16 KB caches
— Efficient Prefetch

m Integrated FPU that supports the Intel MMX® and AMD
3DNow!™ instruction sets

m Fully pipelined single precision hardware with microcode
support for higher precisions

m Branch performance enhanced with Branch Target
Buffer (BTB) and Return Stack

GeodeLink™ Control Processor

m JTAG interface:
— ATPG, Full Scan, BIST on all arrays
— 1149.1 Boundary Scan compliant

m ICE (in-circuit emulator) interface
m Reset and clock control

m Designed for improved software debug methods and
performance analysis

= Power Management:
— 3.3W max @ 333 MHz
— Block level clock gating
— Active hardware power management
— Software power management
— Lower power I/O

GeodeLink™ Interface Units

m High bandwidth packetized uni-directional bus for
internal peripherals

m Standardized protocol to allow variants of products to be
developed by adding or removing modules

GeodeLink™ Memory Controller

m Integrated memory controller for low latency to CPU and
on-chip peripherals

m 64-Bit wide SDRAM bus operating frequency:
— 111 MHz, 222 MT/S for DDR (Double Data Rate)

Graphics Processor
m High performance 2D graphics controller

m Alpha BLT

Display Controller

m Hardware frame buffer compression improves UMA
(Unified Memory Architecture) memory efficiency

m Supports up to 1600x1200x16 bpp and
1280x1024x24 bpp running at 85 Hz (CRT)

m Hardware based VGA (Video Graphics Array)
m Hardware video up/down scalar
= Graphics/video alpha blending

m Integrated Dot Clock PLL (Phase Lock Loop)
— 230 MHz max

TFT Controller (TFT only)
m TFT outputs

m 1280x1024 max resolution

CRT DACs (CRT only)
= Integrated 3x8-bit DAC

12
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Video Processor GeodeLink™ PCI Bridge

m Hardware video acceleration: m Industry standard PCI 2.2 specification compliant
— X and Y interpolation using three line buffers

— YUV to RGB color space conversion = 32-Bit, 66 MHz PCl interface

— Horizontal filtering and downscaling m Write gathering and write posting of in-bound write
m Graphics/video overlay and blending: requests
— Overlay of true color video up to 24 bpp m Supports fast back-to-back transactions
— Chroma key and color key for both graphics and
video Geode™ |/O Companion Device Interface
— Alpha blending

m Designed to work in conjunction with either the AMD

— Gamma correction Geode™ CS5535 or CS5536 companion device

AMD Geode™ GX Processors Data Book 13
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Architecture Overview

The CPU Core provides maximum compatibility with the
vast amount of Internet content available while the intelli-
gent integration of several other functions, including graph-
ics, makes the Geode™ GX processor a true system-level
multimedia solution.

The Geode GX processor can be divided into major func-
tional blocks (as shown in Figure 1-1 on page 11):

» CPU Core
e GeodeLink™ Control Processor (GLCP)
* GeodelLink Interface Units (GLIUO, GLIU1)
* GeodeLink Memory Controller (GLMC)
« Graphics Processor (GP)
« Display Controller (DC)
* Video Processor (VP)
— TFT Controller
* GeodeLink PCI Bridge (GLPCI)
* Geode I/0 Companion Device Interface (GIO)

Note: The Geode GX processors are not pin compatible

with the GX1 processor.

2.1 CPU Core

The x86 core consists of an Integer Unit, Memory Manage-
ment Unit, Cache and TLB Subsystem, Bus Controller Unit,
and an x87 compatible Floating Point Unit (FPU). The Inte-
ger Unit contains the instruction pipeline and associated
logic. The Cache and TLB Subsystem contains the instruc-
tion and data caches, translation look-aside buffers (TLBs),
and the interface to the GeodeLink Interface Units (GLIUs).

The instruction set supported by the core is a combination
of Intel's Pentium®, the AMD-K6® microprocessor and the
Athlon™ FPU, and the AMD Geode Castle processor spe-
cific instructions. Specifically, it supports the Pentium, Pen-
tium Pro, 3DNow! technology for the AMD-K6 and Athlon
processors, and MMX® instructions for the Athlon proces-
sor. It supports a subset of the specialized Geode Castle
processor instructions including special SMM instructions.
The CPU Core does not support the entire Katmai New
Instruction (KNI) set as implemented in the Pentium 3. It
does support the MMX instructions for the Athlon proces-
sor, which are a subset of the Pentium 3 KNI instructions.

2.1.1  Integer Unit

The Integer Unit consists of a single issue 8-stage pipeline
and all the necessary support hardware to keep the pipe-
line running efficiently.

The instruction pipeline in the Integer Unit consists of eight
stages:

1) Instruction Prefetch - Raw instruction data is fetched
from the instruction memory cache.

2) Instruction Pre-decode - Prefix bytes are extracted
from raw instruction data. This decode looks-ahead to
the next instruction and the bubble can be squashed if
the pipeline stalls down stream.

3) Instruction Decode - Performs full decode of instruc-
tion data. Indicates instruction length back to the
Prefetch Unit, allowing the Prefetch Unit to shift the
appropriate number of bytes to the beginning of the
next instruction.

4) Instruction Queue - FIFO containing decoded x86
instructions. Allows instruction decode to proceed
even if the pipeline is stalled downstream. Register
reads for data operand address calculations are per-
formed during this stage.

5) Address Calculation #1 - Computes linear address of
operand data (if required) and issues requests to the
Data Memory Cache. Microcode can take over the
pipeline and inject a micro-box here if multi-box
instructions require additional data operands.

6) Address Calculation #2 - Operand data (if required)
is returned and sent to the Execution Unit with no bub-
bles if there was a data cache hit. Segment limit
checking is performed on the data operand address.
The pROM is read for setup to the Execution Unit.

7) Execution Unit - Register and/or data memory fetch
fed through the Arithmetic Logic Unit (ALU) for arith-
metic or logical operations. hROM always fires for the
first instruction box down the pipeline. Microcode can
take over the pipeline and insert additional boxes here
if the instruction requires multiple Execution Unit
stages to complete.

8) Writeback - Results of the Execution Unit stages are
written to the register file or to data memory.

AMD Geode™ GX Processors Data Book
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2.1.2 Memory Management Unit

The Memory Management Unit (MMU) translates the linear
address supplied by the Integer Unit into a physical
address to be used by the Cache and TLB Subsystem and
the Bus Controller Unit. Memory management procedures
are x86-compatible, adhering to standard paging mecha-
nisms.

The MMU also contains a load/store unit that is responsible
for scheduling cache and external memory accesses. The
load/store unit incorporates two performance-enhancing
features:

* Load-store reordering that gives memory reads
required by the integer unit a priority over writes to
external memory.

* Memory-read bypassing that eliminates unnecessary
memory reads by using valid data from the execution
unit.

2.1.3 Cache and TLB Subsystem

The Cache and TLB (Transaction Look-aside Buffer)Sub-
system of the CPU Core supplies the integer pipeline with
instructions, data, and translated addresses (when neces-
sary). To support the efficient delivery of instructions, the
subsystem has a single clock access 16 KB 4-way set
associative instruction cache and an 8-entry fully associa-
tive TLB. The TLB performs necessary address transla-
tions when in protected mode. For data, there is a 16 KB 4-
way set associative writeback cache, and an 8-entry fully
associative TLB. When there is a miss to the instruction or
data TLBs, there is a second level unified (instruction and
data) 64-entry 2-way set associative TLB that takes an
additional clock to access. When there is a miss to the
instruction or data caches or the TLB, the access must go
to the GeodeLink Memory Controller (GLMC) for process-
ing. Having both an instruction and a data cache and their
associated TLBs improves overall efficiency of the Integer
Unit by enabling simultaneous access to both caches.

2.1.4 Bus Controller Unit

The Bus Controller Unit provides a bridge from the Geode
GX processor to the GeodeLink Interface Unit. When exter-
nal memory access is required, due to a cache miss, the
physical address is passed to the Bus Controller Unit,
which translates the cycle to a GeodeLink cycle.

2.1.5 Floating Point Unit

The Floating Point Unit (FPU) is a pipelined arithmetic unit
that performs floating point operations as per the IEEE 754
standard. The instruction sets supported are x87, MMX,
and 3DNow! technology. The FPU is a pipelined machine
with dynamic scheduling of instructions to minimize stalls
due to data dependencies. It performs out of order execu-
tion and register renaming. It is designed to support an
instruction issue rate of one per clock from the integer core.
The datapath is optimized for single precision arithmetic.
Extended precision instructions are handled in microcode
and require multiple passes through the pipeline. There is

an execution pipeline and a load/store pipeline. This allows
load/store operations to execute in parallel with arithmetic
instructions.

2.2 GeodeLink™ Control Processor

The GeodeLink Control Processor (GLCP) is responsible
for reset control, macro clock management, and debug
support provided in the Geode GX processor. It contains
the JTAG interface and the scan chain control logic. It sup-
ports chip reset, including initial PLL control and program-
ming and runtime power management macro clock control.

The JTAG support includes a Tap Controller that is IEEE
1149.1 compliant. CPU control can be obtained through
the JTAG interface into the TAP Controller, and all internal
registers, including CPU Core registers, can be accessed.
In-circuit emulation (ICE) capabilities are supported
through this JTAG and Tap Controller interface.

2.3 GeodeLink™ |nterface Units

Together, the two GeodeLink Interface Units (GLIUO and
GLIU1) make up the internal bus derived from the
GeodelLink architecture. GLIUO connects six high speed
modules together with a seventh link to GLIU1 that con-
nects to the three lower speed modules. (Refer to Figure 1-
1 on page 11 for the internal signal connections.)

2.4 GeodeLink™ Memory Controller

The GeodeLink Memory Controller (GLMC) is the memory
source for all memory needs in a typical Geode GX proces-
sor-based system. The GLMC supports a memory data
bus width of 64 bits.

The GLMC supports up to 1 GB of memory:
e 111 MHz 222 MT/S for DDR (Double Data Rate)

The modules that need memory are the CPU Core, Graph-
ics Processor, Display Controller, and TFT Controller.
Because the GLMC supports memory needs for both the
CPU Core and the display subsystem, the GLMC is classi-
cally called a UMA (Unified Memory Architecture) memory
subsystem.

Up to four banks, with eight devices maximum in each
bank, of SDRAM are supported, with up to 256 MB in each
bank. Four banks means that one or two DIMM or
SODIMM modules can be used in a Geode GX processor-
based system. Some memory configurations have addi-
tional restrictions on maximum device quantity.

16
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2.5 Graphics Processor

The Graphics Processor is compatible with the graphics .
processor used in the GX1 processor with additional func-
tions and features to improve performance and ease of
use. Like its predecessor, the Geode GX processor's
Graphics Processor is a BitBLT/vector engine that sup-
ports pattern generation, source expansion, pattern/source .
transparency, and 256 ternary raster operations. New fea-

tures that have been added to the Graphics Processor

include:

Incorporated BLT FIFOs to replace the cache based
BLT buffers used in the GX1 processor.

» Improved bus protocols to increase bandwidth to the
memory controller.

The ability to throttle BLTs according to video timing and
VGA hardware.

Table 2-1 presents a feature comparison between the
Geode GX1 and GX processor’s Graphics Processor.

« A 32-bit datapath that can support 32-bit ARGB full

color.
Table 2-1. Graphics Processors Feature Comparison
AMD Geode™ GX 533@1.1W,
GX 500@1.0W, and GX 466@0.9W
Feature AMD Geode™ GX1 Processors Processors (Note 1)
Maximum Color Depth 16 bpp 32 bpp(24 plus 8 alpha blending)
ROPs 256 bpp 256 bpp
BLT Buffers In Cache Scratchpad RAM FIFOs in GP
BLT Splitting Required for BLT Buffer control Managed by hardware
Video Synchronized BLT/Vector No Throttle by VBLANK
Bresenham Lines Yes Yes
Screen to Screen BLT Yes Yes
Screen to Screen BLT w/ mono No Yes
expansion
Memory to Screen BLT Yes Yes (through CPU writes)
Accelerated Text Yes No
Pattern Size (Mono) 8x8 pixels 8x8 pixels
Pattern Size (Color) 8x1 pixels 8x1 (32 pixels), 8x2 (16 pixels), 8x4 (8
pixels)

Monochrome Pattern Yes Yes
Dithered Pattern (4 color) Yes No
Color Pattern 8,16 bpp 8, 16, 32 bpp
Transparent Pattern Monochrome Monochrome
Solid Fill Yes Yes
Pattern Fill Yes Yes
Transparent Source Monochrome Monochrome
Color Key Source Transparency Yes Yes with mask
Variable Source Stride No Yes
Variable Destination Stride No Yes
Destination Write Bursting No Yes
Selectable BLT Direction Vertical Vertical & Horizontal
Alpha BLT No Yes
VGA Support None Decodes VGA Registers

Note 1. The AMD Geode GX 533@1.1W processor operates at 400 MHz, the AMD Geode GX 500@1.0W processor op-
erates at 366 MHz, and the AMD Geode GX 466@0.9W processor operates at 333 MHz. Model numbers reflect
performance as described here: http://www.amd.com/connectivitysolutions/geodegxbenchmark.
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2.6 Display Controller

The Display Controller performs the following functions:

1) Retrieves graphics, video, and overlay streams from
the frame buffer.

2) Serializes the streams.

3) Performs any necessary color lookups and output for-
matting.

4) Interfaces to the display filter for driving the display
device(s).

The Display Controller consists of a GUI (Graphical User
Interface) and a VGA. The GUI corresponds to the Display
Controller function found in the GX1 processor, while the
VGA provides full hardware compatibility with the VGA
graphics standard. The GUI and the VGA share a single
display FIFO and display refresh memory interface to the
GeodeLink Memory Controller (GLMC). The VGA passes
8-bit pixels and syncs to the GUI, which expands the pixels
to 24 bpp via the color lookup table, and passes the infor-
mation to the Video Processor. The Video Processor ulti-
mately generates the digital red, green, and blue signals
and buffers the sync signals, that are then sent to the
DACs or the flat panel interface.

2.7 Video Processor

The Video Processor mixes the graphics and video
streams, and outputs digital RGB data to the DACs (for
CRT display) or the TFT Controller (for TFT displays).

The Video Processor is capable of delivering high-resolu-
tion and true-color graphics. It can also overlay or blend a
scaled true-color video image on the graphic background.

The Video Processor interfaces with the CPU Core via a
GLIU master/slave interface. The Video Processor is a
slave only, as it has no memory requirements.

2.7.1 TFT Controller

The TFT Controller interfaces with the CPU Core via a
GLIU master/slave interface. The TFT Controller is both a
GLIU master and slave.

2.8 GeodeLink™ PCI Bridge

The GeodeLink PCI Bridge (GLPCI) contains all the neces-
sary logic to support an external PCI interface. The PCI
interface is PCI 2.2 specification compliant. The logic
includes the PCI and GLIU interface control, read and write
FIFOs, and a PCI arbiter.

2.9 AMD Geode™ |/O Companion
Device Interface

This module is connected to either the AMD Geode™
CS5535 or CS5536 companion device. The module has
several unique signals to support the Geode GX proces-
sor’s reset, interrupts, and system power management.

18
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This chapter defines the signals and describes the external
interface of the Geode™ GX processor. Figure 3-1 shows
the pins organized by their functional groupings. Note that

included in the figure, however, these options are pack-
aged separately in the BGD368 (Ball Grid Array Cavity
Down, 368 balls) package.

both the CRT and TFT display interface signals are

SYSREF MD[63:0] [P
RST# MA[12:0] [l
INTR BA[1:0] ——
IRQ13 (Strap) CS[3:.0/¢ —»
System SMI# RAS[1:.0]# [—»
Intgrface SUSP# CAS[1:0}# ——
Si | SUSPA# (Strap) WE[L:.0¢ [—» Memory
Ignais SYS_AVpp (Total of 1) CKE[L:0] —® \_Interface
SYS_AVgg (Total of 1) DQM[7:0] ——® /" sjgnals
SYS_Vpp (Total of 1) DQS[7:0] [<— (DDR)
SYS_Vgg (Total of 1) SDCLK[5:0] |—»
Displ SDCLK[5:0]# [——®
Inte??aiz SD_FB_CLK
lecti FP/CRT# (BGU396 Package Only) MVREF [@——
Selection (Total of 20) Vyey ———
Signal
DOTREF
DOTCLK FRAME# |<t—
DRGBI[23:19]
' DRGB[15:10 IRDY# <>
'DRGBE?'?;] ] TRDY# |<—
HSYNC STOP# |<t— PCI
VaYNG AMD Geode™ AD[31:0] | f
CRT GX Processor CIBE[3:0}# |a— ( Interface
] IOUTR PAR |<—» Signals
Display IOUTG
DEVSEL# |<t—»
Interface IOUTB .
Signal SETRES REQ[2:0)# [———»>
Ignais VREF GNT[2:0]# (Straps) |<—
AVpp (Total of 4)
AVgg (Total of 3) (Total of 27) Veore —— | Power and
DOT_AVpp (Total of 1) (Total of 17) V| ——— Ground
DOT_AVgg (Total of 1) (Total of 75) Vgg ———— Connections
DOT_Vpp (Total of 1)
PLLTP2 —— |
DOTREF TDP |[€—— Internal Test
DOTCLK TDN [—» and
DRGB[23:0] (Note) TCLK [&—— | Measurement
T™S [— ;
Flat Panel Cg\mg D! l—— Signals
Dlsplay DISP_EN TDO ——»
Interface FP_LDE_MOD TDBG| [——
Signals FP_VDDEN TDBGO [—» )
DOT_AVpp (Total of 1)
DOT_AVgg (Total of 1)
DOT_Vpp (Total of 1)

Note:

RED = DRGB[23:16], GREEN = DRGB[15:8], BLUE = DRGB[7:0].

Figure 3-1. Signal Diagram
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3.1 Ball Assignments

The Geode GX processor is available with both the CRT
and TFT options in the BGU396 (Ball Grid Array Cavity Up,
396 balls) package. However, with the BGD368 package,
the CRT and TFT options are packaged separately. For
quick reference, Table 3-1 summarizes the ball assignment
differences between the CRT and TFT BGD368 devices.

Table 3-1. BGD368 Ball Assignment Differences

The tables in this chapter use several common abbrevia-
tions. Table 3-2 lists the mnemonics and their meanings.

Table 3-2. Ball Type Definitions

Ball # CRT TFT
A5 AVgsg DRGB9
A6 AVpp DRGB2
A7 AVpp DRGB16
A8 AVgg FP_VDDEN
B5 VREF DRGB8
B6 IOUTR DRGB1
B7 IOUTG DRGB17
B8 IOUTB RSVD
Ccé SETRES DRGBO
c7 AVsg DRGB18
c8 AVpp FP_LDE_MOD
c9 AVpp DISP_EN

The GNT[2:0)# balls are used to select the initial GLIU,
GLMC, and CPU Core dividers. These straps are read by
software and the dividers are then programmed. Since the
straps do not affect hardware directly, their definition can
be changed.

IRQ13 and SUSPA# are used to enable internal test
modes. Strap low with a 10 Kohm resistor for normal oper-
ation.

Mnemonic Definition

A Analog

AVgg Ground ball: Analog

AVpp Power ball: Analog

| Input ball

I/O Bidirectional ball

(0] Output ball

Vcore Power ball: 1.5V

Vio Power ball: 3.3V

VMEM Power ball: 2.5V

Vss Ground ball

# The “#” symbol at the end of a signal
name indicates that the active, or
asserted state, occurs when the sig-
nal is at a low voltage level. When
“#” is not present after the signal
name, the signal is asserted when at
a high voltage level.

20
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3.1.1 Buffer Types

The Ball Assignment tables starting on page 23 includes a
column labeled “Buffer Type”. The details of each buffer
type listed in this column are given in Table 3-3. The col-
umn headings in Table 3-3 are identified as follows:

TS: Indicates whether the buffer may be put into the TRI-
STATE mode. Note some pins that have buffer types that
allow TRI-STATE may never actually enter the TRI-STATE
mode in practice, since they may be inputs or provide other
signals that are always driven. To determine if a particular
signal can be put in the TRI-STATE mode, consult the indi-
vidual signal descriptions in Section 3.2 "Signal Descrip-
tions" on page 40.

OD: Indicates if the buffer is open-drain, or not. Open-drain
outputs may be wire ORed together and require a discrete
pull-up resistor to operate properly.

5VT: Indicates if the buffer is 5-volt tolerant, or not. If it is 5-
volt tolerant, then 5 volt TTL signals may be safely applied
to this pin.

PU/PD: Indicates if an internal, programmable pull-up or
pull-down resistor may be present.

Current High/Low (mA): This column gives the current
source/sink capacities when the voltage at the pin is high,
and low. The high and low values are separated by a “/”
and values given are in milli-amps (mA).

Rise/Fall @ Load: This column indicates the rise and fall
times for the different buffer types at the load capacitance
indicated. These measurements are given in two ways:
rise/fall time between the 20%-80% voltage levels, or, the
rate of change the buffer is capable of, in volts-per-nano-
second (V/ns). See Section 7.6 "AC Levels Characteristics"
on page 471 for details.

Note the presence of “Wire” type buffer in this table. Sig-
nals identified as a wire-type are not driven by a buffer,
hence no rise/fall time or other measurements are given;
these are marked “NA” in Table 3-3. The wire-type connec-
tion indicates a direct connection to internal circuits such
as power, ground, and analog signals.

Table 3-3. Buffer Type Characteristics

Current

High/Low
Name TS oD 5VT PU/PD (mA) Rise/Fall @ Load
24/Q3 X X 24/24 3 ns @ 50 pF
24/Q5 X X 24/24 5ns @ 50 pF
24/Q7 X X 24/24 7ns @ 50 pF
5vi4 X X 16/16 1.25V/ins @ 40 pF
PCI X 0.5/1.5 1-4Vins @ 10 pF
RST NA NA
SDCLK 2/2 13V/ns @ 50 pF
SDRAM 13.46Vins @ 50 pF
Wire NA NA NA NA NA

AMD Geode™ GX Processors Data Book
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3.1.2 CRT BGD368 Ball Assignments

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Al ® O @€ O @€ 0O 0 e O e O O O O O e O 0O e O O e O O O e (A

Vgs Vo Ves Vio AVss AVpp AVpp AVgg D_AVpy D AVes Vo TCLK SDFBCLK MVREF MD1 Vg SDCKS# MD7  Vgs SDCKé MD13  Ves CKEQ MD20 Vyey Ves

gl © @€ ¥ € O O O O O e O O O e O 0O O O 6 O O O O O e 0 |s
Vo Ves NC Vgg VREF IOUTR IOUTG IOUTB TMS Vgg D_Vpp TDBGO Vygy Vss DQSO Vygy SDCKS MD3  Vygy SDCK4# DQS1 DOM1 CKET MD16  Vgg  View

cfl ® O 06 O 8 O @€ 0 0O O O O e O O @€ O O O O O O O o O 0O |c

NC HSYNC Vo VSYNC NC SETRES AVgs AVpp AVpp PLLTP2 TDBGI TDI  Vss MDO MD4 Vgs MD2 MD6 MD8 MDY MDi2 MDI5 MDI1 Vygy MD17 MD21

ol ® ® ® ® 0 @€ O e O e O e O O e 0 O e 0 e O O O O O O |b

NC NG NC  NC Vo Vss Veore Ves Voore Vss Veore Ves TDO MD5 Vs Veope DOMO  Vgg  Veore Vss MDI4 MD10 MA12 DQS2 DOM2 MAf1

El ® O ® ® ([ ] (@) o [ J O @ O O E
Vs Vo NG NC Vss Voore Veore Vss MD18  Vss  View MA9

Fl ® ® & ® o O O O F
NC NC NC NC MD22 MA7 MD23 MA8

Gl O ® ® ® O O O O |6
DOTCLK NC NC NC MD19 MA6 MD24  MAS5

HH ® O ® @ o e O e H
Vs Vio NC Vs Voore Vss  Vmew  Vss

I ® ® O O ® O O O |3
NC NG IRQ13 Veoge Vgs MD28 MD29 MD25

k| O @ O O @ ® O O O O K
INTR Vs SUSP# SUSPA# Vgg Vgs DQS3 DQM3 MA3  MA4

Ll ® © O O o e O e L
Vss  Veore ADO  Voore Voore Vss  Vmem  Vss

M © O O @ O ©O @€ O O O |m
AD2  SMi#  AD1 Vg Veome RT Voore Vss MD26  MD31 MD27

N O @ O O O O e O N
TOP  Vgs TDN  AD3 MD30 MA2  Vgs  MAO

@]
o

pl O © O O o O O
AD5 Vo AD6  AD4 B G D368 MA1T  BAT  Vygy MAT0

Rl O O O @ O o e O O R
CBEO# AD7 AD8 Vs Veome Veore  Vss  MD32 MD33  MD36

71 € © O O O @€ O e |T
Vss Vo AD9  Veore Veore  Vss  Vmew Vs

uy © @ O O e ® O O O O u
DOTREF Vgs ADI1 ADI0 Vgg Vgs MD37 DQS4 SDCK3 SDCK3#

vi O O O O ® O O O |v
AD13  AD12  AD14 Vgope Vss MD34 MD38 DQM4

w @€ O O @ o @€ O @ |w
Vss  Vio ADI5 Vg Veore  Vss  Vmew  Vss

yf O @ O O o O O O Y
SYSREF Vgg CBE1# STOP# BAO  MD39 SDCK2# SDCK2

ml O O O O O O O O |a
DEVSEL# TRDY# PAR IRDY# MD35 MD44 RASO# MD40

Al @€ O O O ] @) (@) [ O O O @ |a
Vss  Vio FRAME# CBE2# Vss Veore Voore Vsg WEO# RAST# Vygy Vs

acf OO OO OO O O e o0 O e OO @ 6 0O @€ 60 O O O 0o O O O |A

AD16 AD17 AD18 AD20 CBE3# AD28 REQQ# Voore Vss Voore REQI# Vs DQOS7 MDS6 Vgs Vgore MD50  Vgs Veope MD52 MD47 DQS5 CASO# MD41 WET# MD45

aAof O O 0 O @€ O O @€ O ®»¥ e O O 0O O e O O e O O e O O O O |a

AD19 AD21 Vi AD24 Vg AD31 REQ2# Vg RST# NG Vgg GNTi# MDE3 MDS7 MD51 Vgg MDS5 DOM6 Vss MD53 MD43 Vgg DQMS Vygy CS1#  CSO#

Al O @€ O O 0 O 0O 0 e @€ O O 0 e O 0 O 0o 06 O O 0 O O @ 0 |aA

Vo Ves AD2 AD26 Vgope AD29 GNT2# Vo SVss SAVss Vo MD58 Vyey Ves MDBO Vygy SDCKO# DQS6 Vyey SDCKT# MDA Vygy MD42 CASH#  Ves  Viyey

AFl ® 0O O OO O O @ 0 0 @€ O 0O O 0 @€ O O @€ O O O O O O e |aF

Vgs Vo AD23 AD25 AD27 AD30 GNTO# Vss SVop SAVpy Vgg MDS9 MD62 DQM7 MDG1 Vgs SDCKO MDs4 Vgs SDCKI MD49 MD46 CS2#  CS3# Vygy Vs

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Note: Signal names have been abbreviated in this figure due to space constraints.
® = GND terminal
© = PWR terminal
® = No Connection

Figure 3-2. CRT BGD368 Ball Assignment Diagram (Top View)
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Table 3-4. CRT BGD368 Ball Assignment - Sorted by Ball Number

Ball Buffer Ball Buffer Ball Buffer
No. Signal Name Type Type No. |Signal Name Type Type No. Signal Name Type Type
Al |Vgg GND B25 |Vss GND D23 |MA12 o SDRAM
A2 |Vio PWR B26 |Vvewm PWR D24 |DQS2 I/o SDRAM
A3 |Vgs GND ci INC D25 |DQM2 o} SDRAM
A |V PWR c2 |HSYNC O(PD) | 5VI/4 D26 |MA1l o SDRAM
El |V GND
A5 |Avgg AGND e Vo PWR SS
A6 |AVop APWR C4 |VSYNC O(PD) | 5Vi4 B2 |Vio PWR
E3 [NC
A7 |AVpp APWR | - €5 INC
C6 |SETRES AO Wire E4 |NC
A8  |Avgg AGND
C7 |AVgg AGND E10 |[Vss GND
A9 |DOT_AVpp APWR
c8 AVpp APWR E12 |Vcore PWR -
A10 |DOT_AVgg AGND
Co |AVpp APWR E15 |Vcore PWR
All Vo PWR
C10 |PLLTP2 AO Wire E17 |Vss GND
A12 |TCLK I 24/1Q7
Cl1 |TDBGI I 24/Q7 E23 [MD18 110 SDRAM
Al13 | SD_FB_CLK o SDRAM
c12 |TDI I 24/Q7 E24 |Vss GND
Al4 |MVREF Al Wire o3 v oD
E25 |V, PWR
Al5 |MD1 10 | SDRAM SS MEM
C14 [MDO 110 SDRAM
A6 |Ves GND E26 |MA9 o SDRAM
C15 |[MD4 110 SDRAM F1  |NC
Al7 |SDCLKS5# o] SDCLK
Cl16 |Vss GND F2 NC - -
A18 |MD7 110 SDRAM
C17 |MD2 110 SDRAM F3 |NC
A19 |Vgg GND
C18 |MD6 110 SDRAM F4 |NC
A20 |SDCLK4 o SDCLK
C19 |MD8 110 SDRAM F23 |MD22 110 SDRAM
A21 |MD13 110 SDRAM
C20 |MD9 110 SDRAM F24 |MA7 o SDRAM
A22 |Vgg GND
C21 |MD12 110 SDRAM F25 |MD23 110 SDRAM
A23 |CKEO ° SDRAM C22 |MD15 110 SDRAM F26 |MA8 o} SDRAM
A24 |MD20 Vo SDRAM C23 |MD11 110 SDRAM Gl |DOTCLK O (PD) | 24/Q3
A25 | Vmem PWR C24  |[Vyem PWR G2 |NC
A26 |Vss GND C25 |MD17 110 SDRAM G3 |NC
Bl [Vio PWR C26 |MD21 /o | SDRAM | [G4 |NC
B2 |Vss GND D1 |NC G23 |MD19 110 SDRAM
B3 NC - - D2 NC - - G24 |MA6 ¢} SDRAM
B4 |Vgs GND D3 [NC G25 |MD24 110 SDRAM
B5 |VREF Al Wire D4 [NC G26 |MAS5 O | SDRAM
B6 |IOUTR AO Wire D5 [Vio PWR H1 |Vss GND
B7 |IOUTG AO Wire D6 |Vss GND H2 Vo PWR
B8 I0UTB AO Wire D7 VCoRE PWR H3 NC -
B9 |TMS I 24/Q7 D8  |Ves GND H4  |Vss GND
B1O |Vss GND D9 |Vcore PWR H23  |Vcore PWR
B11 |DOT_Vpp PWR D10 |Vss GND H24 |Vgg GND
B12 |TDBGO O (PD) 24/Q3 D11 |Veore PWR — H25  |[Vyem PWR .
B13 |V, PWR
MEM D12 |Ves GND H26 |Vgg GND
B14 |V GND
Ss D13 |TDO o 24/Q5 J1NC
B15 |DQSO 110 SDRAM D12 DS o SDRAM 2 NC
B16 |Vmewm PWR D15 |Ves GND J3 IRQ13 (Strap) I/0 (PD) | 24/Q5
B17 |SDCLK5 o) SDCLK D16 |Voore PWR 4 |Veore PWR
B18 |MD3 110 SDRAM
S D17 |DQMO o |soram| ['28 |Vss GND
B19 |V, PWR
MEM D18 |Ves GND J24  |MD28 110 SDRAM
B20 |SDCLK4# o SDCLK
D19 |Voome PWR J25 |MD29 110 SDRAM
B21 |DQS1 I/o SDRAM J26 |MD25 110 SDRAM
D20 |Vgg GND
B22 |DQM1 o SDRAM K1 |INTR I 241Q7
523 |CKEL P SDRAM D21 |MD14 110 SDRAM 2 |Vee onD
B24 |MD16 o | sbram | (P22 |MD10 /O | SDRAM
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Table 3-4. CRT BGD368 Ball Assignment - Sorted by Ball Number (Continued)

Ball Buffer Ball Buffer Ball Buffer
No. Signal Name Type Type No. Signal Name Type Type No. Signal Name Type Type
K3  |SusP# I 241Q7 R25 |MD33 110 SDRAM AA25 |RASO# o SDRAM
K4 |SUSPA¥# (Strap) 10 24/Q5 R26 |MD36 110 SDRAM AA26 [MD40 10 SDRAM
K5 |Vss GND Tl |Ves GND ABl |Vgg GND
K22 |Vgs GND T2 Vo PWR AB2 |V|o PWR
K23 |DQS3 110 SDRAM T3 |AD9 110 PCI AB3 |FRAME# 110 PCI
K24 |DQM3 o SDRAM T4 |Vcore PWR AB4 |CIBE2# e} PCI
K25 |[MA3 (e} SDRAM T23  |Vcore PWR — AB10 |Vgg GND -
K26 |MA4 (e} SDRAM T24  |Vss GND . AB12 |Vcogre PWR —
L1 [Vss GND T25 |Vieu PWR AB15 |Vcore PWR
L2 |Vcore PWR T26 |Vgs GND AB17 |Vsg GND
L3 |ADO 1o PCI UL |DOTREF | 2403 AB23 |WEO# o SDRAM
L4 |Vcore PWR U2 |Ves GND AB24 |RAS1# o] SDRAM
L23  |Vcore PWR U3 |AD11 ) pCI AB25 |Vyem PWR
L24  |Vss GND U4 |ADI10 10 PCI AB26 |Vgg GND
L25  |Viem PWR U5  |Vss GND AC1 |AD16 110 PCI
L26 |Vss GND U22 |Vss GND AC2 |AD17 110 PCI
M1 |AD2 lio PCI U23 |MD37 /0 | SDRAM | [AC3 |AD18 1o PCI
M2 [SMI# I 24/Q7 U24 |DQS4 /O | SDRAM | |AC4 |AD20 1o PCI
M3 AD1 110 PCI U25 |spbcLks o SDCLK AC5 |C/BE3# 110 PCI
M4 |Vss GND U26 |SDCLK3# o SDCLK | [AC6 |AD28 1o PCI
M5  |Vcore PWR vi |AD13 10 PCI ACT _|REQO# ! PCl
M22  |Vcore PWR V2 |AD12 110 PCI AC8  |Vcore PWR
M23 |Vss GND v3  |AD14 10 PCI AC9  |Vss GND
M24 |MD26 o | spram | V4 [Voore PWR AC10 |Vcore PWR
M25 |MD31 /o SDRAM V23 |Vgg GND AC11 |REQ1# I PCI
M26 |MD27 /O | SDRAM | |V24 |MD34 /O | SDRAM | |AC12 |Vsg GND
N1 |TDP Al Wire V25 |MD38 110 SDRAM AC13 |DQS7 e} SDRAM
N2 |Vsg GND V26 |DQM4 o] SDRAM AC14 |MD56 e} SDRAM
N3 |TDN AO Wire W1 |Vss GND AC15 |Vsg GND
N4 |AD3 110 PCI w2 Vo PWR AC16 |Vcore PWR
N23 [MD30 110 SDRAM w3 |AD15 110 PCI AC17 |MD50 110 SDRAM
N24 [MA2 o) SDRAM W4 [Vgg GND AC18 |Vgg GND
N25  |Vss GND W23 |Vcogre PWR AC19 |Vcore PWR
N26 | MAO o SDRAM W24 |Vgg GND AC20 |MD52 110 SDRAM
P1 |ADS5 /0 PCI W25 |Vyeu PWR AC21 |MD47 110 SDRAM
P2 |Vio PWR W26 |Vss GND AC22 |DQS5 I/O | SDRAM
P3  |AD6 e} PCI Y1 |SYSREF | 24103 AC23 |CASO# o] SDRAM
P4 |AD4 e} PCI Y2 |Ves GND AC24 |MD41 e} SDRAM
P23 [MAL o] SDRAM P P— o - AC25 |WE1# o) SDRAM
P24 |BA1 o] SDRAM va  |sTops o - AC26 |MD45 e} SDRAM
P25  |Vimem PWR o T 5 SDRAM AD1 |AD19 110 SDRAM
P26 |MAL0 O [SDRAM | Iyo4 [mD39 o | spram | |ADZ |AD2L Vo Pl
R1_|C/BEO# o PCI Y25 |SDCLK2# o socik | [AP3 [Vio PWR
R2 |AD7 10 PCI V26 |SDoLK2 ) SDCLK AD4 |AD24 10 PCI
R3 |AD8 10 PCI AL |DEVSELZ /o PCl AD5 |Vgg GND
R4 |Vss GND AA2 | TRDY o PCl AD6 |AD31 110 PCI
R5  |Vcore PWR AA3  [PAR [le) PCI AD7 |REQ2# ! PCI
R22  |Vcore PWR AA4  |IRDY# /o PCl AD8 |Vss GND
R23 |Vss GND AA23 |MD35 110 SDRAM AD9 |RST# | RST
R24 |MD32 110 SDRAM AA24 |MD44 110 SDRAM AD10 |NC
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Table 3-4. CRT BGD368 Ball Assignment - Sorted by Ball Number (Continued)

Ball Buffer Ball Buffer Ball Buffer
No. Signal Name Type Type No. Signal Name Type Type No. Signal Name Type Type
AD11 |Vgg GND AE10 |SYS_AVgg AGND AF9  |SYS_Vpp PWR
AD12 |GNT1# (Strap) 110 PCI AE11 |Vio PWR AF10 |SYS_AVpp APWR
AD13 |MD63 e SDRAM AE12 |MD58 110 SDRAM AF11 |Vgg GND
AD14 |MD57 /O | SDRAM | [AE13 |Vyewm PWR AF12 |MD59 I/0 | SDRAM
AD15 | MD51 /O | SDRAM | IAE14 |vgg GND AF13 |MD62 /IO | SDRAM
AD16 | Vss GND AE15 | MD60 IO | SDRAM | |AF14 |DQM7 O | SDRAM
AD17 |MD55 /O | SDRAM | [AE16 |Vyeu PWR AF15 |MD61 /0O | SDRAM
AD18 |DQME O | SDRAM | TAg17 [spcLko# o | spcik | |AF16 |Vss GND
AD19 |Vsg GND AE18 |DQS6 e} SDRAM AF17 |SDCLKO o] SDCLK
AD20 |MD53 O | SDRAM | [AE19 [Vyey PWR AF18 |MD54 I/0 | SDRAM
AD21 |MD43 VO | SDRAM | |ag20 [SDCLK1# o0 | sbcik | [AF19 |Vss GND | -
AD22 |Vgs GND AE21 |MD48 /0 SDRAM AF20 |SDCLK1 o] SDCLK
AD23 | DQM5 o SDRAM AE22 |Vyem PWR AF21 |MD49 110 SDRAM
AD24 |Viem PWR AE23 |MD42 IO | SDRAM | |AF22 |MD46 /O | SDRAM
AD25 |CS1# o SDRAM | [ag24 |cAsiz o SDRAM | |AF23 |Cs2# o SDRAM
AD26 | CSO# o SDRAM |  [AE25 [Veg GND AF24 |CS3# o] SDRAM
AE1l |Vio PWR AE26 |V PWR AF25 |Vyem PWR
AE2 |Vgg GND AFL |Ves GND AF26 |Vgg GND
AE3 |AD22 110 PCI

AF2 (Vo PWR
AE4 |AD26 110 PCI

AF3 |AD23 110 PCI
AE5 |V, PWR

CORE AF4  |AD25 10 PCI

AE6 |AD29 110 PCI AF5 | AD27 /o iy
AE7 |GNT2# (Strap) 110 PCI AF6 | AD30 /o iy
AEB Vi PWR AF7 | GNTO# (Strap) /o PCI
AE9 [SYS_Vgg GND AF8 |Ves GND
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Table 3-5. CRT BGD368 Ball Assignment - Sorted Alphabetically by Signal Name

Ball Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No. Signal Name No.
ADO L3 CKE1 B23 MA10 P26 MD45 AC26| |SD_FB_CLK |A13
AD1 M3 CSo# AD26 | |MA11 D26 MD46 AF22 | |SDCLKO AF17
AD2 M1 CS1# AD25| |[MA12 D23 MDA47 AC21| |SDCLKO# AE17
AD3 N4 CS2# AF23 | [MDO c14 MD48 AE21| |SDCLK1 AF20
AD4 P4 CS3# AF24 | [MD1 A15 MD49 AF21 | |SDCLK1# AE20
AD5 P1 DEVSEL# AAL MD2 c17 MD50 AC17| |SDCLK2 Y26
AD6 P3 DOT_AVpp A9 MD3 B18 MD51 AD15| |SDCLK2# Y25
AD7 R2 DOT_AVes A10 MD4 c15 MD52 AC20| |SDCLK3 u25
ADS8 R3 DOT Voo B11 MD5 D14 MD53 AD20| |SDCLK3# U26
AD9 T3 DOTCLK o1 MD6 c18 MD54 AF18 | [SDCLK4 A20
AD10 U4 DOTREF m MD7 A18 MD55 AD17| |SDCLK4# B20
AD11 U3 DQMO D17 MD8 C19 MD56 AC14| |SDCLK5 B17
AD12 V2 DOML 822 MD9 C20 MD57 AD14| |SDCLK5# A17
AD13 Vi DOM2 D25 MD10 D22 MD58 AE12 | [SETRES c6
AD14 V3 e K24 MD11 c23 MD59 AF12 | [SMi# M2
AD15 w3 DOMa V26 MD12 c21 MD60 AE15| [STOP# Ya
AD16 ACL | [poms AD23| |MD13 A21 MD61 AF15 | |[SUSP# K3
AD17 AC2 | pome ADls| |MD14 D21 MD62 AF13 | |SUSPA# (Strap) |K4
AD18 AC3 | [5om7 AF14] [MD15 c22 MD63 AD13| |SYS_AVpp AF10
AD19 ADL | [5oso BIE MD16 B24 MVREF Al4 SYS_AVes AE10
AD20 AC4 | [5ost B2l MD17 c25 NC B3 SYS_Vop AF9
AD21 AD2 | (5052 D24 MD18 E23 NC c1 SYS Ve AES
AD22 AE3 DQS3 K23 MD19 G23 NC c5 SvSRER i
AD23 AF3 DQs4 Uza MD20 A24 NC D1 — 12
AD24 AD4 | [50ss Aczz| [MD21 C26 NC D2 E—— o
AD25 AF4 DOS6 AEls| [MD22 F23 NC D3 T0BGO 12
AD26 AE4 | [pos7 Aci3| |MD23 F25 NC D4 - o2
AD27 AF5 FRAMER AB3 MD24 G25 NC E3 — -
AD28 AC6 | [GNTo# (Stap) |AF7 MD25 J26 NC E4 56 013
AD29 AES | [GNT1# (Swap) |AD12| [MD26 M24 | |NC F1 m— Y
AD30 AF6 GNT2# (Strap) | AE7 MD27 M26 | |NC F2 E— 5o
AD31 AD6 | HsynG > MD28 J24 NC F3 E—— A
AVpp A6 INTR K1 MD29 J25 NC F4 Veors -
AVpp A7 OUTE B8 MD30 N23 NC G2 Voo =~
AVop Cs OUTG 57 MD31 M25 | [NC G3 v -~
AVpp co IOUTR B6 MD32 R24 NC G4 CORE
AVoe e \RDY# AL MD33 R25 NC H3 Vcore D16
e pes IRQL3 (Strap) |J3 MD34 V24 NC J1 Vcore D19
MD35 AA23| [NC J2 VCOoRE E12
AVss c7 A NZo MD36 R26 | |NC AD10
BAO Y23 MAL P28 MD37 u23 PAR AA3 “cone i
MA2 N24 Vcore H23
BAl P24 MD38 V25 PLLTP2 c10
MA3 K25 VCORE Ja
C/BEO# R1 VIAd K26 MD39 Y24 RASO# AA25
v, L2
C/BE1# Y3 VIAS Go6 | |MD40 AA26 | |RAS1# AB24 | | SORE
C/BE2# AB4 MAG coa MD41 AC24| |REQO# Ac7 | |Vcore L4
C/BE3# ACS | o s | [MD42 AE23 | |REQ1# Ac11| |Vcore L23
CASO# AC23 VIAS F26 MD43 AD21| |REQ2# AD7 | |Vcore M5
CAS1# AE24
— = VIAQ £26 MD44 AA24 | |RST# AD9 | [Vcore M22

26 AMD Geode™ GX Processors Data Book



Signal Definitions

31505E

AMDZ1

Table 3-5. CRT BGD368 Ball Assignment - Sorted Alphabetically by Signal Name (Continued)

Ball Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No. Signal Name No.
Vcore R5 Vio AES8 Vss Al19 Vss K5 Vss AC9
Vcore R22 Vio AE11| |Vgs A22 Vss K22 Vss AC12
Vcore T4 Vio AF2 Vgs A26 Vgs L1 Vgs AC15
Veore T23 VVEM A25 Vgs B2 Vgs L24 Vgs AC18
Vcore va VMEM B13 Vgss B4 Vss L26 Vss AD5
Veore W23 | |Vumewm B16 Vgs B10 Vgs M4 Vgs AD8
Veore AB12 | |VueM B19 Vgs B14 Vgs M23 Vgs AD11
Vcore AB15 | |Vumem B26 Vss B25 Vss N2 Vss AD16
Vcore AC8 VMEM C24 Vss Cc13 Vss N25 Vss AD19
Veore AC10 | |Vmem E25 Vgs C16 Vgs R4 Vgs AD22
Vcore AC16 | |Vumem H25 Vgs D6 Vgs R23 Vgs AE2
Vcore AC19 | |Vmem L25 Vss D8 Vss T1 Vss AE14
Veore AE5 VMEM P25 Vgs D10 Vgs T24 Vgs AE25
Vio A2 VMEM T25 Vgs D12 Vgs T26 Vgs AF1
Vio A4 VVEM W25 | |Vsg D15 Vgg u2 Vss AF8
Vio All VMEM AB25 | |Vgg D18 Vss us Vss AF11
Vio B1 VMEM AD24 | |Vgg D20 Vgs u22 Vgs AF16
Vio C3 VMEM AE13| |Vgg E1 Vgs V23 Vgs AF19
Vio D5 VMEM AE16 | |Vsg E10 Vss w1 Vss AF26
Vio E2 VMEM AE19 | |Vgs E17 Vss w4 VSYNC c4
Vio H2 VvEM AE22 | [Vgg E24 Vsg W24 WEO# AB23
Vio P2 VvEM AE26 | |Vgg H1 Vss w26 | |[WEL# AC25
Vio T2 VMEM AF25 | |Vgg Ha Vss Y2
Vio w2 VREF B5 Vgs H24 Vgs AB1
Vio AB2 Vss Al Vss H26 Vss AB10
Vio AD3 Vss A3 Vss J23 Vss AB17
Vio AE1 Vss Al6 Vss K2 Vss AB26
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3.1.3 TFT BGD368 Ball Assignments

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Al® O @€ 0 O O O O @€ 0 0 O O O O @€ O O e O O e O O O e |a
Vss Vi Vs Vio DAGBS DRGB2 DRGBTO FPYDD DAV D AVgs Vio  TCLK SDFBCLKMVAEF MDI Vs SDCKSH MD7  Vss SDCKE MDIG Vs CKED MD20 Vyew Vs
gl © @€ ¥ € O O O O O e O O 0O e O 0 O O o O O O 0 O e 0 |8
Vo Ves NC  Vgg DRGBS DRGB! DRGBI7 RSVD TMS Vgg D_Vpp TDBGO Vygy Vss DQSO Vygy SDCKS MD3  Vyey SDCK4# DQS1 DQM1 CKET MD16  Vgg  View
cl® o 0 O ® O O O O o O 0O e O O e O O O O O O O o O 0 |c
NC HSYNC Vo VSYNC NC DRGBO DRGB18 FPLDE DISP PLLTP2 TDBGI  TDI Vss MDO  MD4 Vss MD2 MD6 MD8 MDY MD12 MD15 MD11  Vygy MD17  MD21
_MOD EN
p O O O O 0O @€ 0 @€ O e O e O O e 0 O e 0 e O O O O O O |b
DRGB3 DRGB7 DRGB4 DRGB5 Vio  Vss Veore Vss Voore Ves Veore Vss TDO  MD5  Vss Voope DQMO  Ves Voope Vss MD14 MD10 MAT2 DQS2 DQM2  MA11
El ® O O O [ ] o o [ J O @ O O |E
Vss Vio DRGBS DRGBI2 Vss Veore Voore Vgs MD18 Vs Vygw MA9
Fl O O O O O O O O |[F
DRGB15 DRGB11 DRGB13 DRGB14 MD22 MA7 MD23  MA8
gl O O O O o O O O |6
DOTCLK DRGB23 DRGB10 DRGB21 MD19 MA6 MD24 MA5
HH @ O O @ O @€ O @ |[H
Vss  Vio DRGB22 Vgs Voore Vss  Vmem  Vss
jJ O O O 0O ® O O O |
DRGB20DRGB1Y IRQ13  Vore Vg MD28 MD29 MD25
kKl O @ O O @ ® O O O O [k
INTR Vs SUSP# SUSPA# Vgg Vgs DQS3 DQM3 MA3  MA4
Ll @ ©0 O O ©O @€ O e (L
Vss  Voore ADO  Vcore Veore  Vss  Vmem  Vss
M O O O @ O O @€ O O O |m
AD2  SMi#  AD1 Vs Voome T F T Voore Vss MD26  MD31 MD27
Nf O @ O O O O @ O [N
TOP  Vgg TDN  AD3 MD30 MA2 Vss  MAO
pl O O O O O O o0 O |p
AD5 Vo AD6  AD4 MAT  BAT  Vygy MA10
R O O O @ O © @€ O O O |Rr
CBEO# AD7 AD8  Vss Voore Veore Ves MD32 MD33 MD36
71 ®€ O O O O @€ O e |7
Vss  Vio  AD9  Veomre Voore Vss  Vmew  Vss
u © @ O O e ® O O O O |u
DOTREF Vgg AD11 ADI0  Vgg Vgs  MD37 DQS4 SDCK3 SDCK3#
v O O O O ® O O O |v
AD13  AD12  AD14 Veome Vgg MD34 MD38 DQM4
wf ® O O @ O @€ O e |w
Vss  Vio ADIS  Vgg Voore Vss  Vmew  Vss
vy O @ O O O O O O |v
SYSREF Vg CBE1# STOP# BAO  MD39 SDCK2# SDCK2
ml O O O O O O O O [aAa
DEVSEL# TRDY# PAR  IRDY# MD35 MD44 RASO# MD40
Bl @ O O O [ ] (@] o [ ] O O O @ |as
Vgs  Vio FRAME# CBE2# Vg Veore Veore Veg WEO# RAST# Vyew Vs
Aol O OO O O O O O @€ 0 O @ O O @ 0 O @ 0 O O O O O O 0O |a
AD16 AD17 AD18 AD20 CBE3# AD28 REQQ# Voore Vss Voore REQU# Vs DQOS7 MDS6 Vgg Vgore MD50  Vgs Veope MD52 MD47 DQS5 CASO# MD41 WET# MD45
amf O O 0 O @€ O O @€ O ¥ @€ O O O O e O O e O O e O 0 O O (A
AD19 AD21 Vo AD24 Vgg AD31 REQ2# Vgs RST# NC  Vgg GNT1# MD63 MD57 MD51 Vgs MD55 DQM6 Vgg MD53 MD43 Vss DQM5 Vygy CS1#  CSO#
Al O @ O O O O O 0 @€ @€ 0 O 0 @€ O 0 O 0O 0o O 0O 0 O O e 0 |aAe
Vo Vss AD22 AD26 Veore AD29 GNT2# Vo SVss SAVss Vio MD58 Vygy Vss MDBO Vygy SDCKO# DQS6 Vyey SDCK1# MD4S Vygy MD42 CAST# Vg Viey
AFl ® O O O O O O @€ 0 0 e O O O O e O O e O O O O O o e AF
Vss Vo AD23 AD25 AD27 AD30 GNTO# Ves SVop SAVpp Vgg MDS9 MDG2 DQM7 MD61 Vss SDCKO MD54 Vg SDCKI MD49 MD46 CS2# CS3# Vyey Vs

1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

Note: Signal names have been abbreviated in this figure due to space constraints.
® = GND terminal
© = PWR terminal
® = No Connection

Figure 3-3. TFT BGD368 Ball Assignment Diagram (Top View)
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Table 3-6. TFT BGD368 Ball Assignment - Sorted by Ball Number

Ball Type Buffer Ball Type Buffer Ball Type Buffer
No. Signal Name (PD) Type No. Signal Name (PD) Type No. Signal Name (PD) Type
Al |Vss GND B25 |Vss GND D23 |MA12 o SDRAM
A2 |Vio PWR B26 |Vvewm PWR D24 |DQS2 I/o SDRAM
A3 |Ves GND 1 Inc D25 |DQM2 o SDRAM
A4 Vo PWR c2 |HSYNC O(PD) | 5Vvi4 D26 |MAl1 o SDRAM
El |V GND
A5 |DRGB9 O (PD) | 24/Q5 C3  |Vio PWR SS
A6 |DRGB2 O (PD) | 24/05 | |ca |vsyne O(PD) | 5Vi4 B2 Mo PWR
A7 |DRGBI6 O(PD) | 24/Q5 | [C5 |NC E3 |DRGBE6 O(PD) | 24/Q5
A8 |FP_VDDEN O (PD) | 24/Q5 C6 |DRGBO O (PD) | 24/Q5 E4 |DRGB12 O(PD) | 24/Q5
A9  |DOT_AVpp APWR C7 |DRGB18 O (PD) | 24/Q5 E10 |Vss GND
AL0 |DOT Avss AGND c8 |FP_LDE_MOD O (PD) | 24/Q5 E12 |Veore PWR
AL Vg PWR Cc9 |DISP_EN O (PD) | 24/Q5 E15 |Veore PWR
C10 |PLLTP2 AO Wire
Al2 |TCLK | 24/Q7 E17 |Vss GND
cil |TDBGI I 24/Q7
A13 |SD_FB_CLK o SDRAM Q E23 |MD18 I/O | SDRAM
c12 |TDI I 24/Q7
Al4  |MVREF Al Wire Q E24 |Vss GND
ci3 |v GND
A15  |MD1 I/O | SDRAM SS E25 |Vyewm PWR
ci4 |MDO I/O | SDRAM
Al6 |Vsg GND E26 |MA9 o SDRAM
ci5 |MD4 I/O | SDRAM
Al7 |SDCLK5# o SDCLK F1 |DRGB15 O (PD) | 24/Q5
C16 |Vss GND
Al8 |MD7 /O | SDRAM F2 |DRGB11 O (PD) | 24/Q5
A9 |Ves GND €17 |MD2 WO | SDRAM | [rs [preB13 o (PD) | 24/Q5
ci8 |MD6 /O | SDRAM
A20 |SDCLK4 (o] SDCLK F4 DRGB14 O (PD) | 24/Q5
A21 |MD13 110 SDRAM €19 |MD8 o SDRAM F23 MD22 110 SDRAM
22 |Ves oND c20 |MD9 VO | SDRAM | o a7 o SDRAM
23 |oKED o | soram| |21 MD12 VO | SDRAM | o5 |Mp23 IO | SDRAM
c22 |MD15 /O | SDRAM
A24  |MD20 I/O | SDRAM v F26 |MA8 © SDRAM
225 Vo PWR €23 |MD11 Vo | SDRAM | g1 [potcik 0 (PD) | 24/Q3
FOYSRIY oD C24  |Vmem PWR G2 |DRGB23 o (PD) | 24/Q5
SS -
o v SR €25 |MD17 WO | SDRAM | |3 |DRGB10 O (PD) | 24/Q5
10 -t
- = €26 |MD21 WO | SDRAM | |G4 |DRGB21 O (PD) | 24/Q5
B v ND
ss D1  |DRGB3 O(PD) | 24/Q5 G23 |MD19 IO | SDRAM
B3 |NC D2 |DRGB7 O (PD) | 24/Q5 G24 |MAG o SDRAM
B4 |Vss GND D3 |DRGB4 O (PD) | 24/Q5 G25 |MD24 /O | SDRAM
B5 |DRGBS O (PD) | 24/Q5 D4 |DRGBS O (PD) | 24/Q5 G26 |MAB o SDRAM
B6 |DRGB1 O (PD) | 24/Q5 D5 |Vio PWR HL | Vas GND
B7 |DRGB17 O (PD) | 24/Q5 D6 |Vss GND 2 [V BWR
Ez ?;\S/D | 24"/" - D7 |Vcore PWR H3 |DRGB22 O (PD) | 24/Q5
Q D8  |Vss GND H4  |Vss GND
B10 |Vss GND
D9 |Vcore PWR - H23  Vcore PWR -
B11 |DOT Vpp PWR
D10 |Vss GND H24 |Vss GND
B12 |TDBGO O (PD) | 24/Q3
D11 |Vcore PWR H25  |Viem PWR
B13  |Vyewm PWR
D12 |Vss GND H26 |Vss GND
Bl4 |Vss GND
515 |D0So o Tsomam | [P13_[TDO o 24/Q5 J1  |DRGB20 O (PD) | 24/Q5
Py WA D14 |MD5 I/O | SDRAM | |J2  |DRGB19 O (PD) | 24/Q5
MEM -
517 lspoire 5 SDOIK D15 |Vss GND J3 IRQ13 (Strap) I/0 (PD) | 24/Q5
D16 |V PWR o |v PWR
B18 |MD3 10 | SDRAM CORE CORE
D17 |DQMO o SDRAM | [J23 |Vss GND
B19 |Vyewm PWR
D18 |V GND J24 |MD28 110 SDRAM
B20 |SDCLK4# o | sbcik SS
D19 |V PWR J25  |MD29 /O | SDRAM
B21 |DQS1 /0 | SDRAM CORE
B22 |DOMI o SDRAM D20 |Vgs GND - J26 MD25 110 SDRAM
B23 | CKEL 0 | sbram| |D21 |MmD14 o | sbram | [KL |INTR ! 241Q7
B24 |MD16 /o | sorRAam | |D22 |MD10 o | sbram | K2 |Vss GND
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Table 3-6. TFT BGD368 Ball Assignment - Sorted by Ball Number (Continued)

Ball Type Buffer Ball Type Buffer Ball Type Buffer
No. Signal Name (PD) Type No. Signal Name (PD) Type No. Signal Name (PD) Type
K3  |SusP# I 241Q7 R25 |MD33 110 SDRAM AA25 |RASO# o] SDRAM
K4 |SUSPA¥# (Strap) 10 24/Q5 R26 |MD36 110 SDRAM AA26 [MD40 10 SDRAM
K5 |Vss GND Tl |Ves GND ABl |Vgg GND
K22 |Vgs GND T2 Vo PWR AB2 |V|o PWR
K23 |DQS3 110 SDRAM T3 |AD9 110 PCI AB3 |FRAME# 110 PCI
K24 |DQM3 o SDRAM T4 |Vcore PWR AB4 |CIBE2# e} PCI
K25 |[MA3 (e} SDRAM T23  |Vcore PWR — AB10 |Vgg GND -
K26 |MA4 (e} SDRAM T24  |Vss GND . AB12 |Vcogre PWR —
L1 [Vss GND T25 |Vieu PWR AB15 |Vcore PWR
L2 |Vcore PWR T26 |Vgs GND AB17 |Vsg GND
L3 |ADO 1o PCI UL |DOTREF | 2403 AB23 |WEO# o SDRAM
L4 |Vcore PWR U2 |Ves GND AB24 |RAS1# o] SDRAM
L23  |Vcore PWR U3 |AD11 ) pCI AB25 |Vyem PWR
L24  |Vss GND U4 |ADI10 10 PCI AB26 |Vgg GND
L25  |Viem PWR U5  |Vss GND AC1 |AD16 110 PCI
L26 |Vss GND U22 |Vss GND AC2 |AD17 110 PCI
M1 |AD2 lio PCI U23 |MD37 /0 | SDRAM | [AC3 |AD18 1o PCI
M2 [SMI# I 24/Q7 U24 |DQS4 /O | SDRAM | |AC4 |AD20 1o PCI
M3 AD1 110 PCI U25 |spbcLks o SDCLK AC5 |C/BE3# 110 PCI
M4 |Vss GND U26 |SDCLK3# o SDCLK | [AC6 |AD28 1o PCI
M5  |Vcore PWR vi |AD13 10 PCI ACT _|REQO# ! PCl
M22  |Vcore PWR V2 |AD12 110 PCI AC8  |Vcore PWR
M23 |Vss GND v3  |AD14 10 PCI AC9  |Vss GND
M24 |MD26 o | spram | V4 [Voore PWR AC10 |Vcore PWR
M25 |MD31 /o SDRAM V23 |Vgg GND AC11 |REQ1# I PCI
M26 |MD27 /O | SDRAM | |V24 |MD34 /O | SDRAM | |AC12 |Vsg GND
N1 |TDP Al Wire V25 |MD38 110 SDRAM AC13 |DQS7 e} SDRAM
N2 |Vsg GND V26 |DQM4 o] SDRAM AC14 |MD56 e} SDRAM
N3 |TDN AO Wire W1 |Vss GND AC15 |Vsg GND
N4 |AD3 110 PCI w2 Vo PWR AC16 |Vcore PWR
N23 [MD30 110 SDRAM w3 |AD15 110 PCI AC17 |MD50 110 SDRAM
N24 [MA2 o) SDRAM W4 [Vgg GND AC18 |Vgg GND
N25  |Vss GND W23 |Vcogre PWR AC19 |Vcore PWR
N26 | MAO o SDRAM W24 |Vgg GND AC20 |MD52 110 SDRAM
P1 |ADS5 /0 PCI W25 |Vyeu PWR AC21 |MD47 110 SDRAM
P2 |Vio PWR W26 |Vss GND AC22 |DQS5 I/O | SDRAM
P3  |AD6 e} PCI Y1 |SYSREF | 24103 AC23 |CASO# o] SDRAM
P4 |AD4 e} PCI Y2 |Ves GND AC24 |MD41 e} SDRAM
P23 [MA o) SDRAM P P— o - AC25 |WE1# o) SDRAM
P24 |BA1 o] SDRAM va  |sTops o - AC26 |MD45 e} SDRAM
P25  |Vimem PWR o T 5 SDRAM AD1 |AD19 110 PCI
P26 |MAL0 O [SDRAM | Iyo4 [mD39 o | spram | |ADZ |AD2L Vo Pl
R1_|C/BEO# o PCI Y25 |SDCLK2# o socik | [AP3 [Vio PWR
R2 |AD7 10 PCI V26 |SDoLK2 ) SDCLK AD4 |AD24 10 PCI
R3 |AD8 10 PCI AL |DEVSELZ /o PCl AD5 |Vgg GND
R4 |Vss GND AA2 | TRDY o PCl AD6 |AD31 110 PCI
R5  |Vcore PWR AA3  [PAR [le) PCI AD7 |REQ2# ! PCI
R22  |Vcore PWR AA4  |IRDY# /o PCl AD8 |Vss GND
R23 |Vss GND AA23 |MD35 110 SDRAM AD9 |RST# | RST
R24 |MD32 110 SDRAM AA24 |MD44 110 SDRAM AD10 |NC
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Table 3-6. TFT BGD368 Ball Assignment - Sorted by Ball Number (Continued)

Ball Type Buffer Ball Type Buffer Ball Type Buffer
No. Signal Name (PD) Type No. Signal Name (PD) Type No. Signal Name (PD) Type
AD11 |Vgg GND AE9 [SYS_Vgg GND AF7 |GNTO# (Strap) 10 PCI
AD12 |GNT1# (Strap) 110 PCI AE10 |SYS_AVgg AGND AF8 |Vsg GND
AD13 [MD63 /0 | SDRAM AE11 Vo PWR AF9 [SYS_Vpp PWR
AD14 | MD57 /O | SDRAM | [aAE12 [MD58 /O | SDRAM | |AF10 |SYS_AVpp APWR
AD15 |MD51 /O | SDRAM | [AE13 |Viewm PWR AF11 |Vgg GND
AD16 |Vss GND AE14 |Vgg GND AF12 [MD59 IO | SDRAM
AD17 |MD55 1/10 SDRAM AE15 |MD60 /0 SDRAM AF13 |MD62 110 SDRAM
AD18 |DQM6 o SDRAM AE16 |Vye PWR . AF14 |DQM7 o SDRAM
AD19 |Vsg GND AEL7 | SDCLKO# o SDCLK | |AF15 |MD61 /O | SDRAM
AD20 |MDS3 VO | SDRAM | [ae1s |DQse Vo | spram | |AF16 |Vss GND | -
AD21 [MD43 /0 | SDRAM AE19 |V PWR AF17 |SDCLKO o SDCLK
AD22 |V GND
ss AE20 | SDCLK1# o SDCLK AF18 |MD54 /0 | SDRAM
AD23 | DQMS O | SDRAM | IAE21 [MD4s IO | SDRAM | |AF19 |Vss GND
AD24 |VyEm PWR AE22 [Vyem PWR AF20 |SDCLK1 o SDCLK
AD25 |CS1# o] SDRAM AE23 |MDa2 /O | SDRAM AF21 [MD49 /0O | SDRAM
AD26 |CSO# o] SDRAM AE24 |CASLE o SDRAM AF22 [MD46 /0O | SDRAM
AE1l |Vio PWR AE25 |Vas GND AF23 |CS2# o SDRAM
AE2 |Vgg GND AE26 [Viren PWR AF24 |CS3# o SDRAM
AF25 |V PWR
AE3 |AD22 10 PCI AFL |Ves GND MEM
AE4 |AD26 10 PCI AF26 |Vgg GND
AF2 (Vo PWR
AE5 |V PWR
CORE AF3 |AD23 110 PCI
AE6 |AD29 /0 PCI
AF4  |AD25 10 PCI
AE7 |GNT2# (Strap) /0 PCI
AF5 |AD27 10 PCI
AE8 |Vio PWR
AF6 |AD30 10 PCI
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Table 3-7. TFT BGD368 Ball Assignment - Sorted Alphabetically by Signal Name

Ball Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No. Signal Name No.
ADO L3 DOT_AVpp A9 GNTO# (Strap) |AF7 | |MD28 J24 RST# AD9
AD1 M3 DOT AVgg Al0 | |GNT1#(Strap) |AD12| |MD29 J25 RSVD B8
AD2 M1 DOT VDD B11 | |GNT2#(Strap) |AE7 | |MD30 N23 | |SD_FB_CLK |A13
AD3 N4 DOTCLK G1 HSYNC C2 MD31 M25 | |SDCLKO AF17
AD4 P4 DOTREE U1 INTR K1 MD32 R24 | |SDCLKO# AE17
AD5 P1 DQMO D17 | |IRDY# AA4 | |MD33 R25 | |SDCLK1 AF20
AD6 P3 DOM1 B22 | |IRQ13(Strap) |J3 MD34 V24 | |SDCLK1# AE20
AD7 R2 DOM2 D25 | |MAO N26 | |MD35 AA23 | |SDCLK2 Y26
ADS R3 DOM3 Koa | |MAL P23 | |MD36 R26 | |SDCLK2# Y25
AD9 T3 DOM4 v26 | |MA2 N24 | |MD37 U23 | |SDCLK3 u25
AD10 U4 DQMS AD23| |MA3 K25 | |MD38 V25 | |SDCLK3# u26
AD11 U3 DQM6 AD18| |MA4 K26 | |MD39 Y24 | [SDCLK4 A20
AD12 V2 DOM7 AF14 | |MAS5 G26 | |MD40 AA26 | |SDCLK4# B20
AD13 V1 DOS0 B15 | |MA8 G24 | |MD41 AC24 | |SDCLK5 B17
AD14 V3 DOS1 B21 | |MA7 F24 | |MD42 AE23 | |SDCLK5# A17
AD15 w3 DQS2 D2a | |MA8 F26 | |MD43 AD21| |SMI# M2
AD16 ACl | [pos3 K23 | [MA9 E26 | |MD44 AA24 | |STOP# Y4
AD17 AC2 | [posa U2a | |MA10 P26 | |MD45 AC26 | |SUSP# K3
AD18 AC3 | [poss AC22 | |MA11 D26 | |MD46 AF22 | |SUSPA# (Strap) |K4
AD19 AD1 | [pose AE18| |MA12 D23 | |MD47 AC21| |SYS_AVpp AF10
AD20 AC4 DQS7 AC13 MDO Cl14 MD48 AE21 SYS_AVgg AE10
AD21 AD2 | [DreGBO C6 MD1 A15 | |MD49 AF21 | [SYS vpp AF9
AD22 AE3 | [proB1 B6 MD2 C17 | [MD50 ACL7 | [SvS Ves AES
AD23 AF3 | [proB2 A6 MD3 B18 | |MD51 AD1S | (e i
AD24 AD4 | [DRGBE3 D1 MD4 Ci5 | |MD52 AC20 | [ e
AD25 AF4 | [prcBa D3 MD5 D14 | |MD53 AD20| [ o1l
AD26 AE4 | DRGBS D4 MD6 C18 | |MD54 AF18 | oo s 512
AD27 AF5 | [DRGBE6 E3 MD7 A18 | |MDS55 ADI7| o o
AD28 AC6 | [preB7 D2 MD8 C19 | |MD56 ACIA| oo N3
AD29 AE6 | [proBs B5 MD9 C20 | [MD57 AD14 | o5
AD30 AF6 | [DRGBY A5 MD10 D22 | |MD58 AE12 | NI
AD31 AD6 | [preB10 c3 MD11 C23 | |MD59 AF12 | e -
BAO Y23 | [proB11 = MD12 c21 | |MD60 AELS | [ 2
BAL P24 | [proB12 E4 MD13 A21 | |MD61 AF15 | 10— o7
C/BEO# R1 DRGB13 F3 MD14 D21 | |MD62 AF13 | 1= =
C/BE1# Y3 DRGB14 Fa MD15 c22 | |MD63 AD13| | _CORE
CIBE2# AB4 | [DrRGBIS = MD16 B24 | |MVREF A14 | |Veore D1l
C/BE3# AC5 | [DRGB16 A7 MD17 C25 | |NC B3 Vcore D16
CASO# AC23| [proB17 B7 MD18 E23 NC C1 Vcore D19
CAS1# AE24 | [prcGB18 c7 MD19 G23 | |NC C5 VcoRre E12
CKEO A23 | [prcB19 12 MD20 A24 | |NC AD10 | [Veore E15
CKE1 B23 | [praB20 n MD21 C26 | [PAR AA3 | [Voome H23
CSo# AD26 | [preB21 ca MD22 F23 | |PLLTP2 C10 | [yoe J4
CS1# AD25 | [prGB22 H3 MD23 F25 | |RASO# AA25

Vcore L2

Cs2# AF23 | [prGB23 G2 MD24 G25 | |RAS1# AB24 | 1= —
CS3# AF24 | [Ep LDE MOD lcs MD25 J26 REQO# AC7 CORE
DEVSEL# AAL | [Ep VDDEN  |a8 MD26 M24 | [REQ1# Ac11]| |Vcore L23
DISP_EN C9 FRAME# AB3 | |MD27 M26 | |REQ2# AD7 | |Vcore M5
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Table 3-7. TFT BGD368 Ball Assighment - Sorted Alphabetically by Signal Name (Continued)

Ball Ball Ball Ball Ball
Signal Name No. Signal Name No. Signal Name No. Signal Name No. Signal Name No.
VcoRre M22 Vio AES8 Vss A26 Vss L24 Vss AD5
VCoRE RS Vio AE11| |Vss B2 Vss L26 Vss ADS8
Vcore R22 Vio AF2 Vgs B4 Vss M4 Vgs AD11
Veore T4 VMEM A25 Vgs B10 Vss M23 Vgs AD16
VcoRrE T23 VvEM B13 Vss B14 Vss N2 Vss AD19
Veore \Z! VyEM B16 Vgs B25 Vss N25 Vgs AD22
Veore W23 | (Vyem B19 Vgs c13 Vgs R4 Vgs AE2
VcoRre AB12 | |Vyewm B26 Vss C16 Vss R23 Vss AE14
VeoRrE AB15 | |Vyewm C24 Vss D6 Vss T1 Vss AE25
Veore AC8 VvEM E25 Vgs D8 Vss T24 Vgs AF1
Veore AC10 | (Vyewm H25 Vgs D10 Vss T26 Vgs AF8
VcoRre AC16 | |Vuem L25 Vss D12 Vss u2 Vss AF11
Veore AC19 | |Vyem P25 Vgs D15 Vss us Vgs AF16
Veore AE5 VMEM T25 Vgs D18 Vss u22 Vgs AF19
Vio A2 VMEM W25 | |Vgg D20 Vss V23 Vgs AF26
Vio A4 VvEM AB25 | |Vss E1l Vss w1 VSYNC C4
Vio All VMEM AD24 | |Vss E10 Vss w4 WEO# AB23
Vio B1 VvEM AE13 | |Vsg E17 | |Vss w24 | |WEL# AC25
Vio C3 VMEM AE16 | |Vss E24 Vss W26
Vio D5 VvEM AE19 | |Vss H1 Vss Y2
Vio E2 VMEM AE22 | [Vgg H4 Vss AB1
Vio H2 VMEM AE26 | |Vgg H24 Vss AB10
Vio P2 VvEM AF25 | |Vss H26 Vss AB17
Vio T2 Vss Al Vgs J23 Vss AB26
Vio W2 Vss A3 Vgs K2 Vss AC9
Vio AB2 Vss Al6 Vss K5 Vss AC12
Vio AD3 Vss A19 Vss K22 Vss AC15
Vio AE1 Vss A22 Vgs L1 Vss AC18
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3.1.4 CRT/TFT BGU396 Ball Assignments
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
A ®¢ 0O O 6 O O O O O o o o o o o oo o o o o0 o e A
Vss RAS1# MD4 Vygy MD39 MD38 DQM4 DQS4 MD36 MAT MD31  MA2 MD26 MA4 DQS3 MD28 MD24 MA8 Vyey MA9  DOM2 Vg
B o 0O 0O 0O @€ O O @€ O O e O O e O O e O O e O O O o B
Vygy CSO# WE'# MDA Vg MD35 MD34 Vgg MD37 MD33 Vgg MAO MD27 Vgg MA3 MD25 Vgs MA6 MD23 Vgg MATT DQS2 MD17 Vyey
cl @ O o O O O 6 0O 0O 0 0O 0O 0o O 0 e O e c
Vgg  CSM# Vgg MD41 MD45 Vyg, BAO SCLK2 Vigy SCLK3# MD32 Vygy MAI0  MD30 Vigy DOM3 MD29 Vygy MD19  MA7 Vg, MDI8 MD21  Vgg MDI6 Vg
pf O O O 06 O @€ O O @€ O 0 e O 0 e 0 O e 0 O e O o O o o D
DQM5 CS3# CASO# Vygy WEO# Vss RASO# SCLK2# Vgg SCLK3 Viygy Vss  BAT  Vyey Vess  Vyew MAS  Vgg  Vygy MD22  Vgg  MDI2 Vygy MD20 MD11  CKEO
e[| O o O E
MD46 MD42 DQS5 CAST# CKET MD10 MD15 MD14
Ff © @ O @ ® O o O F
Vvem  Vss DRGBI3 Vgg Vss  Vmem  Vss  View
gl ©O O O O o O O G
MD48  MD47 MD43  CS2# C RT /T FT Vyey DQM1 MD13  DQSt
H O D O @) H
MD53 MD49 MD52  Vyey SCLK4 SCLK4# MD12  MD9
JJ] O @€ O e ® O e O J
DOM6  Vgs  Vem  Vss Vss  Vmem Vss  MD8
k| O O © 0 0 ©o © O O O K
MD54 DQS6 SCLK1 SCLK1# Voore Voore Voore Voore Vyey MD6  MD3  MD7
L e 6 6 o o o o O O L
MD5! MDS5 MD50  Vyey Ves  Vss  Vss  Vss  Vss  Vss SCLK5 SCLK5# MD2  DQMO
M O @ O @ O e 6 6 o & o O ® O e O M
MDB0 Vss  Vwewm  Vss Veore Vss  Vss  Vss  Vss  Vss Vs Veome Vss  Vyem Ves DQSO
Nf O O O O O e e 6 6 & o O O O O O N
MD56 MD61 SCLKO SCLKO# Voore Vss  Vss  Vss  Vss  Vss Vs Vgope MD4 MDT  MD5  MDO
pl O O O O O e 6 6 o & o O O O O O P
MD57 DQM7 MD62 Vyey Voore Vss  Vss  Vss  Vss  Vss Vs Vooe TDBGO TDI  TDO MVREF
R ® O o o e e 6 6 6 o O o O @ R
DQS7 Vss  Viem Vss Voore Vss  Vss  Vss  Vss  Vss Vs Vgope Vio  Vss SDFBCLK Vgg
1 © O O O e 6 6 o o o ® ®© O O |7
MD63 MD58 MD59 GNT1# Vss  Vss  Vss  Vss  Vss  Vss DAVgs Vs TDBGI TCLK
ufy © 0 e e o O O |u
REQ1# SAVpp SAVgs Vss Veore Veore Veore Voore TMS FPICRT# Vo  DAVpp
vi @ O O @ © € O e |v
Vs SVmp  Vio  Vss Vio Vss Vo Vss
wl @ O O @) ® O |w
SVgs RST# GNT2¢# AD29 App AVpp AV AVpp
vy ©O O O O O O O |y
GNTO# REQ2¢# AD30 AD27 IOUTR AVpp IOUTG  10UTB
M| @ o e ® O @ O |a
Ves  REQO¥ Vio  Vsg Vs Vio AVgs Vs
Bl @ O O O O O @ O |a8
AD31 AD28 AD26 CBE3# RSVD FPVDD AVgg SETRES
Acl O O O O O @ O O O O 0 O O e o O e O O AC
AD25 AD24 AD23 AD21 ADI7 Vgg STOP# SYSREF Vgg DOTREF CBEO# Vo AD3 INTR Vi RGB19 RGB23 Vgg RGB14 RGB4 Vg RGBS RGB18 LDMOD DISPEN VREF
Al ® O @€ O O 0O O O 606 O O e O O e O O O O O @€ O @ |ap
Vgs AD22 Vgg CBE2# IRDY# V CBE1# AD14 Vo AD9  AD4 Vgg TDN ADO Vgg RGB20 DTCLK V, RGBI3 RGB6 Vo VSYNC RGBO Vsg RGB16 Vg
AEl O O O O O O O O O O O O O O o O O O O O O O 0 O |aAe
AD20 Vo ADI8 ADI6 PAR DVSEL# ADI5 AD13 ADI1 AD8 ADs Vo TDP AD2 Vi, SUSPA¥ RGB22 RGB10 RGB21 RGB3 RGB7 HSYNC RGB9 RGB! Vo RGBI7
AF O @€ O O e O O e O e O O e O O e O O e O O e O AF
AD19  Vgg FRAME# TRDY# Vgs AD12 ADI0 Vss AD7  AD5 Vgs AD1  SMi# Vgg SUSP# IRQI3 Vg RGBI5 RGBI1 Vgg RGBI2 RGB5 Vss RGB2
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
Note: Signal names have been abbreviated in this figure due to space constraints.
® = GND terminal
© = PWR terminal
Figure 3-4. CRT/TFT BGU396 Ball Assignment Diagram (Top View)
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Table 3-8. CRT/TFT BGU396 Ball Assignment - Sorted by Ball Number

Ball Buffer Ball Buffer Ball Buffer
No. Signal Name Type Type No. Signal Name Type Type No. Signal Name Type Type
A3 Vss GND - cé VMEM PWR - E4 CAS1# o SDRAM
A4 RAS1# o SDRAM c7 BAO o SDRAM E23 | CKE1 o) SDRAM
A5 MD44 110 SDRAM Cc8 SDCLK2 (e} SDCLK E24 MD10 110 SDRAM
AG Vaem PWR ~ co VivEM PWR - E25 | MD15 /0 | SDRAM
A7 MD39 /O SDRAM C10 SDCLK3# 0 SDCLK E26 MD14 110 SDRAM

A8 MD38 /0 | SDRAM Ccli | MD32 /O | SDRAM F1 ViMEM PWR -
A9 DQM4 o SDRAM C12 VMEM PWR - F2 Vss GND -
A10 | DQs4 /0 | SDRAM ci3 | MAI10 o SDRAM F3 Ve PWR -
All | MD36 /0 | SDRAM cl4 | MD30 /0O | SDRAM Fa Ves GND ~
A12 | MAL o SDRAM C15 | Vyem PWR - F23 | Vas GND ~
A13 | MD31 /0O | SDRAM c16 | DQM3 o SDRAM F24 | Ve PWR ~
Al4 | MA2 o SDRAM c17 | MD29 /0 | SDRAM s v GND
SS -
Al5 MD26 110 SDRAM Cc18 VMEM PWR - 26 v PR
MEM -
AlE | MA4 © SDRAM Ccl9 | MD19 /0 | SDRAM o1 D8 P vy
A17 | DQS3 /0 | SDRAM c20 | maz o SDRAM
Al8 | MD28 /O | SDRAM C2l | View PWR ~ G2 MD47 VO | SDRAM
Al9 | MD24 /0O | SDRAM G3 MD43 VO | SDRAM
c22 | MD18 /0O | SDRAM oa Coon o SDRAM
A20 | MA8 O | SDRAM | I'co3 [ wmb21 o | SDRAM | o5 Ty oWR
A21 V, PWR - MEM -
— C24 | Vss GND - G24 | DQM1 o SDRAM
A22 | MA9 o) SDRAM Q
€25 | MD16 /O | SDRAM G25 | MD13 /O | SDRAM
A23 | DQM2 o) SDRAM % v GND ~
24 v GND Ss G26 DQS1 110 SDRAM
SS -
- v oWR b1 DQM5 O | SDRAM | |H MD53 /O | SDRAM
MEM D2 | Cs3# O | SDRAM | [ | mp49 10 | SDRAM
B3 cso# O | SDRAM || b3 CASO# O | SDRAM | | H3 MD52 /IO | SDRAM
B4 WE1# o) SDRAM b1 Virew PWR ~ m Vi oWR —
B5 MD40 /0 | SDRAM
b5 WEO# © SDRAM H23 | SDCLK4# o) SDCLK
Be Vss GND - D6 Vss GND - H24 | SDCLK4 o SDCLK
B7 MD35 /O | SDRAM
D7 RASO# o SDRAM H25 MD12 110 SDRAM
B8 | MD34 VO | SDRAM | I'pg | spcLkas# 0 | SDCLK | [H26 | MD9 /O | SDRAM
B9 Vss GND - D9 Vss GND - J1 DOM6 o SDRAM
B1O | MD37 VO | SDRAM | I'p1o | spcLks o | sbck | |32 Ves GND -
B1l | MD33 /0 | SDRAM DIL | Viey PWR — = Vo WA -
B12 |V GND -
SS D12 | Vss GND - 4 Ves GND -
B13 | MAO o) SDRAM
D13 | BA1 o SDRAM 23 | Ves GND -
B14 | MD27 /0O | SDRAM
BI5 |V GND D14 | Vmew PWR - J24 | Vewm PWR -
SS -
D15 | Vss GND - -
B16 MA3 o] SDRAM 925 Vss GND
D16 |V PWR -
817 | Mp2s /o | Soram MEM J26 MD8 /O | SDRAM
B18 | Vgs GND ~ D17 | MAS O | SDRAM | | k1 MD54 /O | SDRAM
D18 |V GND -
Bl | Mre o SDRAM ss K2 DQS6 I/0 | SDRAM
520 | MD23 o | sorAM D19 | Vyem PWR - K3 SDCLK1 o) SDCLK
B21 Vs GND _ D20 MD22 110 SDRAM K4 SDCLK1# (¢) SDCLK
B22 | MAl1 o SDRAM D21 | Vss GND - K12 | Veore PWR -
B23 | DQS2 /o | soram | | D22 | MA12 O | SDRAM | [ K13 | Vcore PWR -
B24 | MD17 /O | SDRAM D23 | Vmem PWR - K14 | Vcore PWR -
B25 VMEM PWR - D24 MD20 110 SDRAM K15 Vcore PWR --
c1 Vss GND B D25 MD11 110 SDRAM K23 VMEM PWR -
c2 Csi# 0 | spram | | P26 | CKEO O | SDRAM | | k24 | MD6 /O | SDRAM
E2 MD42 /0 | SDRAM
ca | mMDa1 /O | SDRAM . S T K26 | MD7 VO | SDRAM
E DQS5 I DRAM
cs5 | MD45 IO | SDRAM Q L1 MDS1 VO | SDRAM
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Table 3-8. CRT/TFT BGU396 Ball Assignment - Sorted by Ball Number (Continued)

Ball Buffer Ball Buffer Ball Buffer

No. Signal Name Type Type No. Signal Name Type Type No. Signal Name Type Type
L2 MD55 I/0 | SDRAM P10 | Vcore PWR - Ul4 | Veore PWR -
L3 MD50 [lfe} SDRAM P11 Vss GND - u15 VcoRre PWR -
L4 VMEM PWR - P12 | Vss GND - u23 | TMS [ 241Q7
L11 Vss GND - P13 | Vss GND - U24 | FPICRT# (Strap) I 24/Q7
L12 | Vss GND - P14 | Ves GND ~ u2s | Vo PWR -
L13 | Vss GND - P15 | Vas GND - U26 | DOT_AVpp PWR -
L14 | Vss GND - P16 | Ves GND ~ V1 Vss GND -
L15 | Vss GND - P17 | Veome PWR ~ V2 SYS_Vpp PWR -
L16 | Vss GND - P23 | TDBGO O(PD) | 24/Q3 v3 Vio PWR -
L23 SDCLK5 (e} SDCLK P24 TDI | 24/Q7 V4 Vss GND --
L24 SDCLK5# [©) SDCLK P25 TDO 0 24/Q5 V23 Vio PWR -
L25 MD2 110 SDRAM P26 MVREF Al Wire V24 Vss GND -
L26 DQMO o SDRAM R1 DQS7 I/O | SDRAM V25 | Vo PWR -
M1 MD60 1/0 SDRAM R2 Vss GND - V26 Vs GND ~
M2 | Vss onb — RS | Vmem PWR - W1 | SYS Vg GND -
MS | View PR — RE | Vss GND - w2 | RsT# | RST
M4 Vss GND - R10 | Vcore PWR - w3 GNT2# (Strap) 10 PCl
M10 | Vcore PWR - R11 | Vgg GND - wa AD29 10 PCI
M1l | Vss GND - R12 | Vss GND - w23 | AVpp PWR -
Mi2 | Vss GND - R13 | Vss GND - w24 | AVpp PWR -
M13 | Vss GND - R14 | Vss GND - W25 | AVgs GND -
M14 | Vss GND - R15 | Vss GND - W26 | AVpp PWR -
M15 | Vss GND - R16 | Vs GND - Y1 GNTO# (Strap) 10 PCI
M16 | Vss GND - R17 | Veore PWR - Y2 REQ2# [ PCI
M17 | Veore PWR - R | Vio PWR ~ Y3 AD30 I/0 PCI
M23 Vss GND - R24 Vs GND ~ Y4 AD27 110 PCI
M24 | Vmewm PWR - R25 | SD_FB_CLK O (PD) | SDRAM Y23 | IOUTR AO wire
M25 | Vss GND - R26 | Vss GND - Y24 | AVoo PWR -
M26 | DQSO /O | SDRAM | |T1 MD63 /0 | sbram | Y25 | lOUTG AO Wire
N1 VD56 o | soram | 1o D58 o soraw | Y26 |louTs AO Wire
N2 MD61 I/O | SDRAM | | T3 MD59 o | soram | |AAL | Vss GND -
N3 | SDCLKO O | spck | [T4 | GNT1#(Strap) o PCI AA2 | REQO# ! Pl
N4 SDCLKO# o SDCLK TI1 | Vs GND - AA3 | Vio PWR -
N10 | Vcore PWR - T12 | Vs GND - AA4 | Vss GND -
N1l | Vgg GND - T13 | Ves GND — AA23 | Vgg GND -
N12 | Vss GND - T14 | Vs GND - AA24 | Vio PWR -
N13 | Vgs GND - T15 | Ves GND — AA25 | AVgg GND -
N14 | Vgg GND - T16 | Ves GND — AA26 | Vgg GND -
N15 Vss GND - 123 DOT_AVss GND — AB1 AD31 1/10 PCI
N16 | Ves GND ~ T2 | DOTves owR - AB2 | AD28 Tle) PCI
N17 Vcore PWR - T25 TDEGI | 24107 AB3 AD26 110 PCI
o3 | woa 1o | soram | [Tas 7ok : e AB4 | CBE3# 10 PCI
N24 | MD1 /0 | SDRAM U1 REQ1# o pCI AB23 | RSVD
o5 | wos o | sorRam 0 SvS_AVen - - AB24 | FP_VDDEN O (PD) | 24/Q5
N26 | MDO 10 | SDRAM | [3 SYS_AVSS GND - AB2S | AVss CND
P1 MD57 vo | soRAM | Ty onD - 226 iEZSES ﬁg VF\)’ZT
2 g O SO Ttz | Veore PWR - AC2 | AD24 110 PCI
P3 MD62 I/O | SDRAM
P2 Vi PWR . U13 | Vcore PWR - AC3 | AD23 10 PCI
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Table 3-8. CRT/TFT BGU396 Ball Assignment - Sorted by Ball Number (Continued)

Ball Buffer Ball Buffer Ball Buffer

No. Signal Name Type Type No. Signal Name Type Type No. Signal Name Type Type
AC4 | AD21 110 PCI AD21 | Vo PWR - AF13 | AD1 110 PCI
AC5 AD17 110 PCI AD22 | VSYNC o) 5V/4 AF14 | SMI# | 24/Q7
AC6 | Vss GND - AD23 | DRGBO O (PD) | 24/Q5 AF15 | Vgs GND -
AC7 | STOP# GND PCI AD24 | Vgg GND - AF16 | SUSP# I 241Q7
AC8 SYSREF | 24/Q3 AD25 | DRGB16 O (PD) 24/Q5 AF17 IRQ13 (Strap) 24/Q5
AC9 | Vgs GND - AD26 | Vg GND - AF18 | Vgg GND -
AC10 | DOTREF | 24/Q3 AE1 AD20 110 PCI AF19 DRGB15 O (PD) 24/Q5
AC11 | CBEO# 110 PCI AE2 | Vo PWR - AF20 | DRGB11 O (PD) | 24/Q5
AC12 |V PWR AE3 | AD18 /o pCl AF21 | Vgg GND -
AC13 | AD3 110 PCI AE4 AD16 110 PCI AF22 DRGB12 O (PD) 24/Q5
AC14 | INTR I 24/1Q7 AES PAR 110 PCI AF23 | DRGB5 O (PD) | 24/Q5
AC15 | V| PWR - AE6 DEVSEL# 110 PCI AF24 | Vgg GND -
AC16 | DRGB19 O (PD) | 24/Q5 AE7 | AD15 110 PCI AF25 | DRGB2 O (PD) | 24/Q5
AC17 | DRGB23 O (PD) | 24/Q5 AE8 | AD13 110 PCI
AC18 | Vgg GND - AE9 | AD11 110 PCI
AC19 | DRGB14 O (PD) | 24/Q5 AE10 | AD8 110 PCI
AC20 | DRGB4 O (PD) | 24/Q5 AE1l | AD6 I'o PCI
AC21 | Vgg GND - AE12 | Vio PWR -
AC22 | DRGB8 O (PD) | 24/Q5 AE13 | TDP Al Wire
AC23 | DRGB18 O (PD) | 24/Q5 AE14 | AD2 110 PCI
AC24 | FP_LDE_MOD O (PD) | 24/Q5 AE15 | Vo PWR -
AC25 | DISP_EN O (PD) | 24/Q5 AE16 | SUSPA# (Strap) 110 24/1Q5
AC26 | VREF Al Wire AE17 | DRGB22 O (PD) | 24/Q5
AD1 | Vgg GND - AE18 | DRGB10 O (PD) | 24/Q5
AD2 AD22 110 PCI AE19 | DRGB21 O (PD) 24/Q5
AD3 | Vs GND - AE20 | DRGB3 O (PD) | 24/Q5
AD4 | CBE2# ) PCI AE21 | DRGB7 O (PD) | 24/Q5
AD5 | IRDY# ) pCl AE22 | HSYNC O(PD) | 5Vi4
AD6 | Vio PWR N AE23 | DRGB9 O (PD) | 24/Q5
AD7 | ceE1# /o Pl AE24 | DRGB1 O (PD) | 24/Q5
AD8 | AD14 Ilo PCI AE25 | Vio PWR -
AD9 | Vo PWR N AE26 | DRGB17 O (PD) | 24/Q5
AD10 | AD9 1o PCI AF2 | AD19 o PCI
AD11 | AD4 1lo PCI AF3 | Vss GND -
AD12 | Ves GND N AF4 FRAME# 110 PCI
AD13 | TON 20 Wire AF5 TRDY# 110 PCI
AD14 | ADO 1lo PCI AF6 | Vss GND -
AD15 | Vg GND N AF7 AD12 110 PCI
AD16 | DRGB20 O (PD) | 24/Q5 AF8 | ADI0 o PCI
AD17 | DOTCLK O (PD) | 24/Q3 AF9 | Vss GND -
AD18 | Vio PWR N AF10 | AD7 110 PCI
AD19 | DRGB13 O (PD) | 24/Q5 AFLl | ADS o PCI
AD20 | DRGB6 O (PD) | 24/Q5 AF12 | Vss GND -
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Table 3-9. CRT/TFT BGU396 Ball Assignment - Sorted Alphabetically by Signal Name

Signal Name Ball No. Signal Name Ball No. Signal Name Ball No. Signal Name Ball No.
ADO AD14 DEVSEL# AE6 GNT1# (Strap) T4 MD31 A13
AD1 AF13 DISP_EN AC25 GNT2# (Strap) w3 MD32 c11
AD2 AE14 DOT_AVpp u26 HSYNC AE22 MD33 Bl11
AD3 AC13 DOT_AVgg T23 INTR AC14 MD34 B8
AD4 AD11 DOTCLK AD17 IOUTB Y26 MD35 B7
AD5 AF11 DOTREF AC10 IOUTG Y25 MD36 A1l
ADB AE11 DOTVpp T24 IOUTR Y23 MD37 B10
AD7 AF10 DOMO 126 IRDY# AD5 MD38 A8
AD8 AE10 DOM1 God IRQ13 (Strap) AF17 MD39 A7
AD9 AD10 DQM2 A23 MAO B13 MD40 B5
AD10 AF8 DQM3 c16 MA1 Al12 MD41 C4
AD11 AE9 DOM4 A9 MA2 Al4 MD42 E2
AD12 AF7 DOMS5 D1 MA3 B16 MD43 G3
AD13 AE8 DQM6 n MA4 Al16 MD44 A5
AD14 AD8 DQM7 p2 MA5 D17 MD45 C5
AD15 AE7 DQSO M26 MA6 B19 MD46 E1l
AD16 AE4 DOS1 G26 MA7 Cc20 MD47 G2
AD17 AC5 DQS2 B23 MA8 A20 MD48 Gl
AD18 AE3 DOS3 A17 MA9 A22 MD49 H2
AD19 AF2 DQS4 A10 MA10 C13 MD50 L3
AD20 AE1l DQS5 E3 MA11 B22 MD51 L1
AD21 AC4 DQS6 K2 MA12 D22 MD52 H3
AD22 AD2 DQS7 R1 MDO N26 MD53 H1
AD23 AC3 DRGBO AD23 MD1 N24 MD54 K1
AD24 AC2 DRGB1 AE24 MD2 L25 MD55 L2
AD25 AC1 DRGB2 AF25 MD3 K25 MD56 N1
AD26 AB3 DRGB3 AE20 MD4 N23 MD57 P1
AD27 Y4 DRGB4 AC20 MD5 N25 MD58 T2
AD28 AB2 DRGB5 AF23 MD6 K24 MD59 T3
AD29 W4 DRGB6 AD20 MD7 K26 MD60 M1
AD30 Y3 DRGB7 AE21 MD8 J26 MD61 N2
AD31 AB1 DRGBS AC22 MD9 H26 MD62 P3
AVDD w23 DRGBO AE23 MD10 E24 MD63 T1
AVDD W24 DRGB10 AE18 MD11 D25 MVREF P26
AVDD W26 DRGB11 AF20 MD12 H25 PAR AE5
AVDD Y24 DRGB12 AF22 MD13 G25 RASO# D7
AVSS W25 DRGB13 AD19 MD14 E26 RAS1# A4
AVSS AA25 DRGB14 AC19 MD15 E25 REQO# AA2
AVSS AB25 DRGB15 AF19 MD16 C25 REQ1# Ul
BAO Cc7 DRGB16 AD25 MD17 B24 REQ2# Y2
BA1l D13 DRGB17 AE26 MD18 Cc22 RST# w2
CASO# D3 DRGB18 AC23 MD19 C19 SD_FB_CLK R25
CAS1# E4 DRGB19 AC16 MD20 D24 SDCLKO N3
CBEO# AC11 DRGB20 AD16 MD21 Cc23 SDCLKO# N4
CBE1# AD7 DRGB21 AE19 MD22 D20 SDCLK1 K3
CBE2# AD4 DRGB22 AE17 MD23 B20 SDCLK1# K4
CBE3# AB4 DRGB23 AC17 MD24 Al19 SDCLK2 C8
CKEO D26 FPICRT# (Strap) U24 MD25 B17 SDCLK2# D8
CKE1 E23 FP_LDE_MOD AC24 MD26 Al15 SDCLK3 D10
CSo# B3 RSVD AB23 MD27 B14 SDCLK3# C10
CS1# Cc2 FP_VDDEN AB24 MD28 A18 SDCLK4 H24
CS2# G4 FRAME# AF4 MD29 C17 SDCLK4# H23
CS3# D2 GNTO# (Strap) v1 MD30 C14 SDCLK5 L23
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Table 3-9. CRT/TFT BGU396 Ball Assignment - Sorted Alphabetically by Signal Name (Continued)
Signal Name Ball No. Signal Name Ball No. Signal Name Ball No. Signal Name Ball No.
SDCLK5# L24 Vio AE2 Vss D9 Vss R16
SETRES AB26 Vio AE12 Vss D12 Vss R24
SMi# AF14 Vio AE15 Vss D15 Vss R26
STOP# ACT Vio AE25 Ves D18 Vgs T11
SUSP# AF16 vV, A6 V. D21 V. T12

MEM SS SS
SUSPA# (Strap) AE16 v ol v - v 3
SYS_AVgs U3 MEM ss Ss
\Y B2 \ F4 \Y T14
SYS_AVpp U2 MEM Ss Ss
vV, B25 V. F23 V. T15
SYS_VSS W1 MEM SS SS
V, c6 Vv F25 V. Ti6
SYS_VDD V2 MEM SS SS
\Y c9 \ J2 \Y U4
SYSREF AC8 MEM Ss SS
— 126 VimEM c12 Vss J4 Vss il
TDEGI T25 Viem C15 Vss J23 Vss V4
TDBGO P23 VmEM C18 Vss J25 Vss V24
TDI P24 VmEm c21 Vss L11 Vss V26
TDN AD13 VvEM D4 Vss L12 Vss AAL
TDO P25 VvEm D11 Vss L13 Vss AA4
TDP AE13 Viem D14 Vss L14 Vss AA23
™ 2
S uzs Viem D16 Vss L15 Vss AA26
TROY# AFS \Y D19 \ L16 \Y AC6
VCORE K12 MEM SS SS
V, D23 \% M2 V. AC9
VCORE K13 MEM SS SS
\Y F1 V. M4 \Y AC18
VCORE K14 MEM SS SS
vV, F3 V. M11 V. AC21
VCORE K15 MEM SS SS
V, F24 \% M12 V. AD1
VCORE M10 MEM SS SS
\Y F26 \ M13 \Y AD3
VCORE M17 MEM SS SS
v, G23 V. M14 V. AD12
VCORE N10 MEM SS SS
V, H4 \% M15 V. AD15
VCORE N17 MEM SS SS
\Y J3 \ M16 \Y AD24
VCORE P10 MEM SS SS
vV, J24 V. M23 V. AD26
VCORE P17 MEM SS SS
V, K23 \% M25 V. AF3
VCORE R10 MEM SS SS
\Y L4 \ N11 \Y AF6
VCORE R17 MEM SS SS
vV, M3 V. N12 V. AF9
VCORE u12 MEM SS SS
\Y M24 \ N13 \Y AF12
VCORE U13 MEM SS SS
\Y P4 \ N14 \Y AF15
VCORE ul4 MEM SS SS
v, R3 V. N15 V. AF18
VCORE u1s MEM SS SS
VREF AC26 Vss N16 Vss AF21
Vio R23
Vss A3 Vss P11 Vss AF24
Vio u25s
v V3 Vss A24 Vss P12 VSYNC AD22

10 Vss B6 Ves P13 WEO# D5
\Y V23

0 Vss B9 Ves P14 WE1# B4
Vio V25

Vss B12 Vss P15
Vio AA3

Vss B15 Vss P16
Vio AA24

Vss B18 Vss R2
Vio AC12

Vss B21 Vss R4
Vio AC15

VSS C1l VSS R11
Vio AD6

Vss c3 Vss R12
Vio AD9

Vss c24 Vss R13
Vio AD18

Vss C26 Vss R14
Vio AD21

Vss D6 Vss R15
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3.2 Signal Descriptions

3.2.1  System Interface Signals

Signal Name

Ball No.

BGD368

BGU396

Type

Description

SYSREF

Y1

AC8

System Reference. PCI input clock; typically 33 or 66
MHz. See Figure 7-6 on page 481.

RST#

AD9

w2

PCI Reset. RST# aborts all operations in progress and
places the GX processor into a reset state. RST# forces
the CPU and peripheral functions to begin executing at a
known state. All data in the on-chip cache is invalidated
upon a reset.

RST# is an asynchronous input, but must meet specified
setup and hold times to guarantee recognition at a partic-
ular clock edge. This input is typically generated during
the power-on-reset (POR) sequence.

INTR

K1

AC14

(Maskable) Interrupt Request. INTR is a level-sensitive
input that causes the GX processor to suspend execution
of the current instruction stream and begin execution of an
interrupt service routine. The INTR input can be masked

through the EFLAGS register IF bit.

IRQ13

J3
(Strap)

AF17
(Strap)

10
(PD)

Interrupt Request Level 13. When a floating point error
occurs, the GX processor asserts IRQ13. The floating
point interrupt handler then performs an OUT instruction
to 1/0 address FOh or F1h. The GX processor accepts
either of these cycles and clears the IRQ13 pin.

IRQ13 is an output during normal operation. It is an input
at reset and functions as a boot strap for internal test fea-
tures. It must be pulled low with a 10 Kohm resistor for
normal operation.

SMi#

M2

AF14

System Management Interrupt. SMI# is a level-sensitive
interrupt. SMI# puts the GX processor into System Man-
agement Mode (SMM).

SUSP#

K3

AF16

Suspend Request. This signal is used as a suspend
request or as a serial input stream. See Section 6.14
"Geode™ |/O Companion Device Interface Register
Descriptions" on page 454.

This signal is used to request that the GX processor enter
Suspend mode. After recognition of an active SUSP#
input, the processor completes execution of the current
instruction, any pending decoded instructions, and associ-
ated bus cycles. SUSP# is enabled by setting the SUSP
bit (MSR 00001900h[12]), and is ignored following a reset.

Since the GX processor includes system logic functions
as well as the CPU Core, there are special modes
designed to support the different power management
states associated with APM, ACPI, and portable designs.
The part can be configured to stop only the CPU Core
clocks, or all clocks. When all clocks are stopped, the
external clock can also be stopped.
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3.2.1

System Interface Signals (Continued)

Signal Name

Ball No.

BGD368

BGU396

Type

Description

SUSPA#

K4
(Strap)

AE16
(Strap)

1/0

Suspend Acknowledge. Suspend Acknowledge indi-
cates that the GX processor has entered low-power Sus-
pend mode as a result of SUSP# assertion or execution of
a HLT instruction. (The GX processor enters Suspend
mode following execution of a HLT instruction if the
SUSP_HLT bit, MSR 00001210h[0], is set.) SUSPA#
floats following a reset and is enabled by setting the SUSP
bit (MSR 00001900h[12]).

The SYSREF input may be stopped after SUSPA# has
been asserted to further reduce power consumption if the
system is configured for 3 Volt Suspend mode.

SUSPA# is an output during normal operation. It is an
input at reset and functions as a boot strap for internal test
features. It must be pulled low with a 10 Kohm resistor for
normal operation.

SYS_AVpp

AF10

u2

APWR

System Analog Power. Connect to 3.3V. See Figure 7-6
"Typical System PLL Connection Diagram" on page 481.

SYS_AVgg

AE10

u3

AGND

System Analog Ground. Connect to ground. See Figure
7-6 "Typical System PLL Connection Diagram" on page
481.

SYS_Vpp

AF9

V2

PWR

System Power. Connect to 3.3V. See Figure 7-6 "Typical
System PLL Connection Diagram” on page 481.

SYS_Vss

AE9

w1

GND

System Ground. Connect to ground. See Figure 7-6
"Typical System PLL Connection Diagram" on page 481.

3.2.2

PCI Interface Signals

Signal Name

Ball No.

BGD368

BGU396

Type

Description

FRAME#

AB3

AF4

I/0

Frame. FRAME# is driven by the current master to indi-
cate the beginning and duration of an access. FRAME# is
asserted to indicate a bus transaction is beginning. While
FRAME# is asserted, data transfers continue. When
FRAME# is de-asserted, the transaction is in the final
data phase.

IRDY#

AA4

ADS

I/0

Initiator Ready. IRDY# is asserted to indicate that the bus
master is able to complete the current data phase of the
transaction. IRDY# is used in conjunction with TRDY#. A
data phase is completed on any SYSREF in which both
IRDY# and TRDY# are sampled asserted. During a write,
IRDY# indicates valid data is present on AD[31:0]. During
aread, it indicates the master is prepared to accept data.
Wait cycles are inserted until both IRDY# and TRDY# are
asserted together.
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3.2.2

PCI Interface Signals (Continued)

Signal Name

Ball No.

BGD368

BGU396

Type

Description

TRDY#

AA2

AF5

110

Target Ready. TRDY# is asserted to indicate that the tar-
get agent is able to complete the current data phase of the
transaction. TRDY# is used in conjunction with IRDY#. A
data phase is complete on any SYSREF in which both
TRDY# and IRDY# are sampled asserted. During a read,
TRDY# indicates that valid data is present on AD[31:0].
During a write, it indicates the target is prepared to accept
data. Wait cycles are inserted until both IRDY# and
TRDY# are asserted together.

STOP#

Y4

AC7

/10

Target Stop. STOP# is asserted to indicate that the cur-
rent target is requesting the master to stop the current
transaction. This signal is used with DEVSEL# to indicate
retry, disconnect, or target abort. If STOP# is sampled
active while a master, FRAME# is be de-asserted and the
cycle is stopped within three SYSREFs. STOP# can be
asserted when the PCI write buffers are full or a previ-
ously buffered cycle has not completed.

AD[31:0]

CRT: See
Table 3-5 on
page 26.

TFT: See
Table 3-7 on
page 32.

See Table 3-9
on page 38.

1/0

Multiplexed Address and Data. Addresses and data are
multiplexed together on the same pins. A bus transaction
consists of an address phase in the cycle in which
FRAME# is asserted followed by one or more data
phases. During the address phase, AD[31:0] contain a
physical 32-bit address. During data phases, AD[7:0] con-
tain the least significant byte (LSB) and AD[31:24] contain
the most significant byte (MSB). Write data is stable and
valid when IRDY# is asserted and read data is stable and
valid when TRDY# is asserted. Data is transferred during
the SYSREF when both IRDY# and TRDY# are asserted.

C/BE[3:0}#

AC5, AB4, Y3,
R1

AC11, AD7,
AD4, AB4

1/0

Multiplexed Command and Byte Enables. C/BE# are
the bus commands and byte enables. They are multi-
plexed together on the same PCI pins. During the address
phase of a transaction when FRAME# is active,
C/BE[3:0]# define the bus command. During the data
phase C/BE[3:0]# are used as byte enables. The byte
enables are valid for the entire data phase and determine
which byte lanes carry meaningful data. C/BEO# applies
to byte 0 (LSB) and C/BE3# applies to byte 3 (MSB). The
command encoding and types are listed below:

0000: Interrupt Ack 1000: RSVD

0001: Special Cycle 1001: RSVD

0010: I/0 Read 1010: Configuration Read
0011: I/O Write 1011: Configuration Write
0100: RSVD 1100: Memory Read Multiple
0101: RSVD 1101: Dual Addr Cycle (RSVD)
0110: Memory Read  1110: Memory Read Line
0111: Memory Write  1111: Memory Write/Invalidate
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3.2.2 PCI Interface Signals (Continued)

Signal Name

Ball No.

BGD368

BGU396

Type

Description

PAR

AA3

AE5

1/0

Parity. PAR is used with AD[31:0] and C/BE[3:0]# to gen-
erate even parity. Parity generation is required by all PCI
agents: the master drives PAR for address and write-data
phases and the target drives PAR for read-data phases.

For address phases, PAR is stable and valid one SYSREF
after the address phase.

For data phases, PAR is stable and valid one SYSREF
after either IRDY# is asserted on a write transaction or
after TRDY# is asserted on a read transaction. Once PAR
is valid, it remains valid until one SYSREF after the com-
pletion of the data phase.

DEVSEL#

AAl

AEG6

/0

Device Select. DEVSEL# indicates that the driving device
has decoded its address as the target of the current
access. As an input, DEVSEL# indicates whether any
device on the bus has been selected. DEVSEL# is also
driven by any agent that has the ability to accept cycles on
a subtractive decode basis. As a master, if no DEVSEL#
is detected within and up to the subtractive decode clock,
a master abort cycle results, except for special cycles that
do not expect a DEVSEL# returned.

REQO#,
REQ1#,
REQ2#

AC7,
AC11,
AD7

U1,
Y2

Request Lines. REQ# indicates to the arbiter that an
agent desires use of the bus. Each master has its own
REQ# line. REQ# priorities are based on the arbitration
scheme chosen.

REQ2# is reserved for the interface with the Geode
CS5535/CS5536 companion device.

GNTO#,
GNT1#,
GNT2#

AF7,
AD12,
AE7
(Straps)

Y1,

T4,

w3
(Straps)

110

Grant Lines. GNT# indicates to the requesting master
that it has been granted access to the bus. Each master
has its own GNT# line. GNT# can be pulled away any time
a higher REQ# is received or if the master does not begin
a cycle within a set period of time.

In normal operation, the GNT# signals function as out-
puts. However, multiplexed on the GNT# balls are strap
options that are read at GLCP_SYS_RSTPLL (MSR
4C000014h). The intended use of these straps are for
CPU Core clock and memory speed settings.

GNT2# is reserved for the interface with the Geode
CS5535/CS5536 companion device.

3.2.3 Memory Interface (DDR) Signals

Signal Name

Ball No.

BGD368

BGU396

Type

Description

MD[63:0]

CRT: See
Table 3-5 on
page 26.

TFT: See
Table 3-7 on
page 32.

See Table 3-9
on page 38.

110

Memory Data Bus. The data bus lines driven to/from sys-
tem memory.
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3.2.3 Memory Interface (DDR) Signhals (Continued)
Ball No.
Signal Name BGD368 BGU396 Type | Description
MA[12:0] CRT: See See Table 3-9 (0] Memory Address Bus. The multiplexed row/column
Table 3-5 on on page 38. address lines driven to the system memory.
page 26. Supports 256-Mbit SDRAM.
TFT: See
Table 3-7 on
page 32.
BAO, Y23, C7 (@] Bank Address Bits. These bits are used to select the
BA1l P24 D13 component bank within the SDRAM.
CSO0#, AD26, B3 (0] Chip Selects. The chip selects are used to select the
CS1#, AD25, Cc2 module bank within the system memory. Each chip select
CS2#, AF23, G4 corresponds to a specific module bank.
Ccs3# AF24 b2 If CS# is high, the bank(s) do not respond to RAS#,
CAS#, or WE# until the bank is selected again.
RASO#, AA25, D7 O Row Address Strobe. RAS#, CAS#, WE#, and CKE are
RAS1# AB24 A4 encoded to support the different SDRAM commands.
RASO# is used with CSO# and CS1#. RAS1# is used with
CS2# and CS3#.
CASO#, AC23, D3 (@) Column Address Strobe. RAS#, CAS#, WE#, and CKE
CAS1# AE24 E4 are encoded to support the different SDRAM commands.
CASO# is used with CS0# and CS1#. CAS1# is used with
CS2# and CS3#.
WEO#, AB23, D5 (@) Write Enable. RAS#, CAS#, WE#, and CKE are encoded
WE1# AC25 B4 to support the different SDRAM commands. WEOQ# is
used with CS0# and CS1#. WE1# is used with CS2# and
CS3#.
CKEO, A23, D26 (e} Clock Enable. For normal operation, CKE is held high.
CKE1 B23 E23 CKE goes low during Suspend. CKEQ is used with CS0#
and CS1#. CKEL is used with CS2# and CS3#.
DQMO, D17, L26 (@] Data Mask Control Bits. During memory read cycles,
DQM1, B22, G24 these outputs control whether the SDRAM output buffers
DQM2, D25, A23 are driven on the MD bus or not. All DQM signals are
DQMS3, K24, C16 asserted during read cycles.
DQM4, V26, A9 During memory write cycles, these outputs control
DQMS, AD23, D1 whether or not MD data is written into the SDRAM.
DQMS, AD18, Ji ) ) .
DQM7 AF14 p2 DQMIJ0] is associated with MD[7:0].
DQM][7] is associated with MD[63:56].
DQSO, B15, M26 1/10 DDR Lower Data Strobe.
DQS1, B21, G26
DQS2, D24, B23
DQS3, K23, Al7
DQS4, u24, A10
DQS5, AC22, E3
DQS6, AE18, K2
DQS7 AC13 R1
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3.2.3 Memory Interface (DDR) Signhals (Continued)
Ball No.
Signal Name BGD368 BGU396 Type | Description
SDCLKO, AF17, N3 (0] SDRAM Clock Differential Pairs. The SDRAM devices
SDCLKO# AE17 N4 sample all the control, address, and data based on these
SDCLKI, AF20, K3 clocks. All clocks are differential clock outputs.
SDCLK1# AE20 K4
SDCLK?2, Y26, Ccs8
SDCLK2# Y25 D8
SDCLKS3, u25, D10
SDCLK3# u26 C10
SDCLKA4, A20, H24
SDCLK4# B20 H23
SDCLK5 B17, L23
SDCLK5# Al7 L24
MVREF Al4 P26 Al Memory Voltage Reference. This input operates at half
the Vyem Voltage.
SD_FB_CLK A13 R25 (0] SDRAM Feedback Clock. Used for timing verification.
See Section 7.7 "AC Characteristics" on page 473.
VMEM CRT: See See Table 3-9 | PWR | Memory Power Connection.
Table 3-5 on on page 38. (BGD368 total of 20; BGU396 total of 30).
page 26.
TFT: See
Table 3-7 on
page 32.
3.2.4  Display Interface

3.241

BGU396 Display Interface Selection Signal

Signal Name

Ball No.

BGD368

BGU396

Type

Description

FP/CRT#

u24

Flat Panel or CRT Display. Selects TFT or CRT mode.
Tie to OV or 3.3V and change with power off or during chip
reset.

0=CRT

1=TFT
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3.2.4.2 CRT Interface Signals
Ball No.
Signal Name BGD368 BGU396 Type | Description
HSYNC c2 AE22 (0] Horizontal Sync. Horizontal Sync establishes the line
(PD) | rate and horizontal retrace interval for an attached CRT.
The polarity is programmable.
VSYNC C4 AD22 (0] Vertical Sync. Vertical Sync establishes the screen
(PD) | refresh rate and vertical retrace interval for an attached
CRT. The polarity is programmable.
DOTCLK G1 AD17 (0] Dot Clock. Output clock from DOTCLK PLL.
(PD)
DOTREF Ul AC10 | Dot Clock Reference. Input clock for DOTCLK PLL.
DOT_AVpp A9 u26 APWR | Dot Clock PLL Analog Power Connection. Connect to
3.3V. See Figure 7-7 "Typical DOTPLL Connection Dia-
gram" on page 482.
DOT_AVgg Al10 T23 AGND | Dot Clock PLL Analog Ground Connection. Connect to
ground. See Figure 7-7 "Typical DOTPLL Connection Dia-
gram" on page 482.
DOT_Vpp B11 T24 PWR | Dot Clock PLL Power Connection. Connect to 3.3V.
See Figure 7-7 "Typical DOTPLL Connection Diagram" on
page 482.
SETRES C6 AB26 AO Video DAC Current Reference. Connect this pin through
a 464 ohm resistor to ground. See Table 7-12 "CRT Dis-
play Recommended Operating Conditions" on page 478.
VREF B5 AC26 Al Video DAC Voltage Reference. Connect this pin to a
1.235V voltage reference.
IOUTR B6 Y23 AO Red DAC Output. Red analog output.
(Video DAC)
IOUTG B7 Y25 AO Green DAC Output. Green analog output.
(Video DAC)
IOUTB B8 Y26 AO Blue DAC Output. Blue analog output.
(Video DAC)
AVpp A6, A7,C8,C9 | W23, W24, APWR | Analog Power Connection.
W26, Y24
AVgg A5, A8, C7 W25, AA25, AGND | Analog Ground Connection.
AB25
NC G2, H3, G4, No Connection (Total of 16.) Leave disconnected for
J1,32,F1, F4, normal operation.
F3, E4,F2,G3
D2, E3, D4,
D3, D1
46 AMD Geode™ GX Processors Data Book



Signal Definitions

31505E

AMDZ1

3.2.4.3 TFT Interface Signals
Ball No.
Signal Name BGD368 BGU396 Type | Description
DRGBJ23:0] See Table 3-7 | See Table 3-9 (0] Display Data Bus. If CRT mode is selected for the
on page 32. on page 38. (PD) | BGU396 package, then these signals become NCs (No
Connects).
RED = DRGBJ[23:16], GREEN = DRGBJ[15:8],
BLUE = DRBG[7:0]. If only 18 of the 24 bits are used, then
do not connect the least two significant bits of each color.
HSYNC Cc2 AE22 (0] Horizontal Sync Input. When the input data stream is in
(PD) | a horizontal blanking period, this output is asserted. Itis a
pulse used to synchronize display lines and to indicate
when the pixel data stream is not valid due to blanking.
VSYNC C4 AD22 (0] Flat Panel Vertical Sync Input. When the input data
(PD) | stream is in a vertical blanking period, this output is
asserted. It is a pulse used to synchronize display frames
and to indicate when the pixel data stream is not valid due
to blanking.
DOTCLK G1 AD17 (0] Dot Clock. Output clock from DOTCLK PLL.
(PD)
DOTREF Ul AC10 | Dot Clock Reference. Input clock for DOTCLK PLL.
DOT_AVpp A9 u26 APWR | Dot Clock PLL Analog Power Connection. Connect to
3.3V. See Figure 7-7 "Typical DOTPLL Connection Dia-
gram" on page 482.
DOT_AVgg Al10 T23 AGND | Dot Clock PLL Analog Ground Connection. Connect to
ground. See Figure 7-7 "Typical DOTPLL Connection Dia-
gram" on page 482.
DOT_Vpp B11 T24 PWR | Dot Clock PLL Power Connection. Connect to 3.3V.
See Figure 7-7 "Typical DOTPLL Connection Diagram" on
page 482.
DISP_EN C9 AC25 (0] Flat Panel Backlight Enable.
(PD)
FP_LDE_MOD C8 AC24 (0] Flat Panel Display Enable (TFT Panels).
(PD)
RSVD B8 AB23 --- Reserved. Leave disconnected for normal operation.
FP_VDDEN A8 AB24 (0] LCD VDD FET Control. When this output is asserted
(PD) | high, VDD voltage is applied to the panel. This signal is

intended to control a power FET to the LCD panel. The
FET may be internal to the panel or not, depending on the
panel manufacturer.

AMD Geode™ GX Processors Data Book

47



31505E

AMDZ1

Signal Definitions

3.25 Power and Ground Signals
Ball No.
Signal Name
(Note 1) BGD368 BGU396 Type | Description
VcoRrE CRT: See See Table 3-9 | PWR | 1.5V (Nominal) Core Power Connection.
Table 3-5 on on page 38. (BGD368 total of 27; BGU396 total of 16.)
Vio page 26. PWR | 3.3V (Nominal) I/O Power Connection.
TFT: See (BGD368 total of 17; BGU396 total of 17.)
Table 3-7 -
Vgs a:)bazsszon GND | Ground Connection.
' (BGD368 total of 75; BGU396 total 97.)

Note 1. For module specific power and ground signals see:

Section 3.2.1 "System Interface Signals" on page 40

Section 3.2.3 "Memory Interface (DDR) Signals" on page 43

Section 3.2.4.2 "CRT Interface Signals" on page 46
Section 3.2.4.3 "TFT Interface Signals" on page 47

3.2.6 Internal Test and Measurement Signals
Ball No.

Signal Name BGD368 BGU396 Type | Description

NC B3, C1, C5, --- | No Connection. These inputs are used for internal test-
ing and are designated as NC (No Connection); leave dis-
connected for normal operation.

PLLTP2 C10 AO PLL Test Pin. This output is used for internal testing and
is designated as NC (No Connection); leave disconnected
for normal operation.

TDP N1 AE13 Al Thermal Diode Positive (TDP). TDP is the positive termi-
nal of the thermal diode on the die. The diode is used to
do thermal characterization of the device in a system. This
signal works in conjunction with TDN.

TDN N3 AD13 AO Thermal Diode Negative (TDN). TDN is the negative ter-
minal of the thermal diode on the die. The diode is used to
do thermal characterization of the device in a system. This
signal works in conjunction with TDP.

TCLK Al12 T26 | Test Clock. JTAG test clock.

T™MS B9 u23 | Test Mode Select. JTAG test-mode select.

TDI C12 P24 | Test Data Input. JTAG serial test-data input.

TDO D13 P25 (0] Test Data Output. JTAG serial test-data output.

TDBGI Cl1 T25 | Test Debug Input.

TDBGO B12 P23 (0] Test Debug Output.

(PD)
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GeodeLink™ [nterface Unit

Many traditional architectures use buses to connect mod-
ules together, which usually requires unique addressing for
each register in every module. This requires that some kind
of house-keeping be done as new modules are designed
and new devices are created from the module set. Using
module select signals to create the unique addresses can
get cumbersome and requires that the module selects be
sourced from some centralized location.

To alleviate this issue, AMD developed an internal bus
architecture called GeodeLink™. The GeodeLink architec-
ture connects the internal modules of a device using the
data channels provided by GeodeLink Interface Units
(GLIUs). Using GLIUs, all internal module port addresses
are derived from the distinct channel that the module is
connected to. In this way, a module’s Model Specific Reg-
isters (MSRs) do not have unique addresses until a device
is defined. Also, as defined by the GeodeLink architecture,
a module’s port address depends on the location of the
module sourcing the cycle, or source module.

4.1 MSR Set

The Geode GX processor incorporates two GLIUs into its
device architecture. Except for the configuration registers
that are required for x86 compatibility, all internal registers
are accessed through a Model Specific Register (MSR)
set. MSRs have a 32-bit address space and a 64-bit data
space. The full 64-bit data space is always read or written
when accessed.

An MSR can be read using the RDMSR instruction, opcode
O0F32h. During an MSR read, the contents of the particular
MSR, specified by the ECX register, are loaded into the
EDX:EAX registers. An MSR can be written using the
WRMSR instruction, opcode 0F30h. During an MSR write,
the contents of EDX:EAX are loaded into the MSR speci-
fied in the ECX register. The RDMSR and WRMSR instruc-
tions are privileged instructions.

41.1 Port Address

Each GLIU has seven channels with Channel 0 being the
GLIU itself and therefore not considered a physical chan-
nel. Figure 4-1 on page 50 illustrates the GeodeLink archi-
tecture in a Geode GX processor, showing how the
modules are connected to the two GLIUs. GLIUO has six
channels connected, and GLIU1 has four channels con-
nected. To get MSR address/data across the PCI bus, the
GLPCI converts the MSR address into PCI cycles and
back again.

An MSR address is parsed into two fields, the port address
(18 bits) and the index (14 bits). The port address is further
parsed into six 3-bit channel address fields. Each 3-bit field
represents, from the perspective of the source module, the
GLIU channels that are used to get to the destination mod-
ule, starting from the closest GLIU to the source (left most
3-bit field) to the farthest GLIU (right most 3-bit field).

In a Geode GX processor and CS5535 or CS5536 com-
panion device based system, the Geode companion device
is connected to the Geode GX processor via the PCI bus.
The internal architecture of the Geode companion device
uses the same GeodelLink architecture with one GLIU
being in that device. Hence, in a Geode GX processor and
Geode CS5535 or CS5536 companion device based sys-
tem there are a total of three GLIUs: two in the Geode GX
processor and one in the Geode companion device. There-
fore at most, only the two left most 3-bit fields of the base
address field should be needed to access any module in
the system. There are exceptions that require more; see
Section 4.1.2 "Port Addressing Exceptions". For the CPU
Core to access MSR Index 300h in the GeodeLink Control
Processor  module (GLCP), the  address is
010_011_000_000_000_000b (six channel fields of the
port address) + 300h (Index), or 4C000300h. The 010b
points to Channel 2 of GLIUO, which is the channel con-
nected to GLIU1. The 011b points to the GLIU1 Channel 3,
which is the channel to the GeodeLink Control Processor
(GLCP) module. From this point on, the port address is
abbreviated by noting each channel address followed by a
dot. From the above example, this is represented by
2.3.0.0.0.0. It is important to repeat here that the port
address is derived from the perspective of the source mod-
ule.

For a module to access an MSR within itself, the port
address is zero.

AMD Geode™ GX Processors Data Book

49



AMD“,‘ 31505E GeodeLink™ Interface Unit
4.1.2 Port Addressing Exceptions
GLMC There are some exceptions to the port addressing rules.

CPU Core

Not Used DC
VP 2 GP
GLIUO | GLIUL
1 Not Used
2
0
Not Used GLIU1 GLCP
6 5
Not Used 4 GIO
GLPCI
GLPCI
PCI Bus

Figure 4-1. GeodeLink™ Architecture

If a module accesses an MSR from within its closest GLIU
(e.g., CPU Core accessing a GLIUO MSR), then, by con-
vention, the port address should be 0.0.0.0.0.0. But this
port address accesses an MSR within the source module
and not the GLIU as desired. To get around this, if the port
address contains a 0 in the first channel field and then con-
tains a 1 in any of the other channel fields, the access goes
to the GLIU nearest the module sourcing the cycle. By con-
vention, set the MSB of the second channel field,
0.4.0.0.0.0. If the MSR access is to a GLIU farther removed
from the module sourcing the cycle, then there is no con-
vention conflict, so no exception is required for that situa-
tion.

If a module attempts to access an MSR to the channel that
it is connected to, a GLIU error results. This is called a
reflective address attempt. An example of this case is the
CPU Core accessing 3.0.0.0.0.0. Since the CPU Core is
connected to Channel 3 of GLIUO, the access causes a
reflective address error. This exception is continued to the
next GLIU in the chain. The CPU Core accessing
2.1.0.0.0.0 also causes a reflective address error.

To access modules in the Geode companion device, the
port address must go through the GLPCI (PCI controller) in
the Geode GX processor and through the GLPCI in the
Geode companion device. The port address of the MSRs
in the Geode GX processor’s GLPCI when accessed from
the CPU Core is 2.4.0.0.0.0. To get the port address to go
through the GLPCI, the third field needs a non-zero value.
By convention, this is a 2. We now have a port address of
2.4.2.0.0.0. But this accesses the MSRs in the GLPCI in
the Geode companion device, so we must add the channel
to be accessed in the fourth field, 2.4.2.5.0.0, to access the
AC97 audio bus master, for example.

To access the GLIU in the Geode companion device, the
same addressing exception occurs as with GLIUO due to
the GLPCl's address. A port address of 2.4.2.0.0.0
accesses the Geode companion device’s GLPCI, not the
GLIU. To solve this, a non-zero value must be in at least
one of the two right-most channel fields. By convention, a 4
in the left-most channel field is used. To access the Geode
companion device’s GLIU from the CPU Core, the port
address is 2.4.2.0.0.4.
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Table 4-1 shows the MSR port address to access all the
modules in a Geode GX processor and Geode companion
device system with the CPU Core as the source module.
Included in the table is the MSR port address for module
access using the GLCP and GLPCI as the source module.
However, under normal operating conditions, accessing
MSRs is from the CPU Core. Therefore, all MSR
addresses in the following chapters of this data book are

documented using the CPU Core as the source.

Table 4-1. MSR Addressing

Source (Note 1)

Destination CPU Core GLCP GLPCI
CPU Core 0000xxxxh 2C00xxxxh 2C00xxxxh
GLIUO 1000xxxxh 2000xxxxh 2000xxxxh
GLMC 2000xxxxh 2400xxxxh 2400xxxxh
GLIU1 4000xxxxh 1000xxxxh 1000xxxxh
GLCP 4C00xxxxh 0000xxxxh 6000xxxxh
GLPCI 5000xxxxh 8000xxxxh 0000xxxxh
GIO 5400xxxxh A000xxxxh A000xxxxh
DC 8000xxxxh 3000xxxxh 3000xxxxh
GP A000xxxxh 3400xxxxh 3400xxxxh
VP C000xxxxh 3800xxxxh 3800xxxxh
CS5535 or 51Y0xxxxh 8ZKO0xxxxh NA
CS5536 (Note 2) (Note 3)

Note 1. The xxxx contains the lower two bits of the 18 bits from

the channel fields plus the 14-bit MSR offset.

Y is the hex value obtained from one bit (always a 0) plus
the channel number (#) of the six channel field address-
es [0+#]. Example: # = 5, therefore the Y value is [0+101]
which is 5h, thus the address = 5150xxxxh.

ZK are the hex values obtained from the concatenation
of [LO+#+000], where # is the channel number from the
six channel field address. Example # = 5, the ZK value is
[10+101+000] which is [1010,1000]. In hex. it is A8h;
thus the address is 8A80xxxxh.

Note 2.

Note 3.

4.1.3 Memory and I/O Mapping

The GLIU decodes the destination ID of memory requests
using a series of physical to device (P2D) descriptors.
There can be up to 32 descriptors in each GLIU. The GLIU
decodes the destination ID of I/O requests using a series of
I/O descriptors (IOD).

4.1.3.1 Memory Routing and Translation

Memory addresses are routed and optionally translated
from physical space to device space. Physical space is the
32-bit memory address space that is shared between all
GeodelLink devices. Device space is the unique address
space within a given device. For example, a memory con-
troller may implement a 4M frame buffer region in the 12-
16M range of main memory. However, the 4M region may
exist in the 4G region of physical space. The actual loca-
tion of the frame buffer in the memory controller with
respect to itself is a device address, while the address that
all the devices see in the region of memory is in physical
space.

Memory request routing and translation is performed with a
choice of five descriptor types. Each GLIU may have any
number of each descriptor type up to a total of 32. The P2D
descriptor types satisfy different needs for various software
models.

Each memory request is compared against all the P2D
descriptors. If the memory request does not hit in any of
the descriptors, the request is sent to the subtractive port. If
the memory requests hit more than one descriptor, the
results are undefined. The software must provide a consis-
tent non-overlapping address map.

The way each descriptor checks if the request address hits
its descriptor and how to route the request address to the
device address is described in Table 4-2.

P2D Base Mask Descriptor (P2D_BM)

P2D_BM is the simplest descriptor. It usually maps a
power of two size aligned region of memory to a destina-
tion ID. P2D_BM performs no address translation.

P2D Base Mask Offset Descriptor (P2D_BMO)

P2D_BMO has the same routing features as P2D_BM with
the addition of a 2s complement address translation to the
most-significant bits of the address.

P2D Range Descriptor (P2D_R)

P2D_R maps a range of addresses to a device that is NOT
power of 2 size aligned. There is no address translation
(see Table 4-2 on page 52).

P2D Range Offset Descriptor (P2D_RO)

P2D_RO has the same address routing as P2D_R with the
addition of address translation with a 2s complement off-
set.

P2D Swiss Cheese Descriptor (P2D_SC)

The P2D_SC maps a 256 KB region of memory in 16 KB
chunks to a device or the subtractive decode port. The
descriptor type is useful for legacy address mapping. The
Swiss cheese feature implies that the descriptor is used to
“poke holes” in memory.

Note: Only one P2D can hit at a time for a given port. If
the P2D descriptors are overlapping, the results

are undefined.
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Table 4-2. GLIU Memory Descriptor Address Hit and Routing Description

Descriptor Function Description
P2D_BM, Checks that the physical address supplied by the device’s request on address bits [31:12] with a logical AND with
P2D_BMO PMASK bits of the descriptor register bits [19:0] are equal to the PBASE bits on the descriptor register (bits [39:20]).

Also checks that the BIZZARO bit of the request is equal to the PCMP_BIZ bit of the descriptor register bit [60].

If the above matches, then the descriptor has a hit condition and it routes the received address to the programmed
destination PDID1 of the descriptor register (bits [63:61]).

For P2D_BM:
DEVICE_ADDR = request address

For P2D_BMO:
DEVICE_ADDR [31:12] = [request address [31:12] + descriptor POFFSET]
DEVICE_ADDR [11:0] = request address [11:0]

P2D_R, Checks that the physical address supplied by the device’s request on address bits [31:12] are within the range speci-
P2D_RO fied by PMIN and PMASK field bits [39:20] and [19:0], respective of the descriptor register. PMIN is the minimum
address range and PMAX is the maximum address range.The condition is: PMAX > physical address [31:12] > PMIN.

Also checks that the BIZZARO bit of the request is equal to the PCMP_BIZ bit of the descriptor register bit [60].

If the above matches, then the descriptor has a hit condition and routes the received address to the programmed des-
tination ID, PDID1 of the descriptor register (bits [63:61]).

For P2D_R:
DEVICE_ADDR = request address

For P2D_RO:
DEVICE_ADDR [31:12] = [request address [31:12] + descriptor POFFSET]
DEVICE_ADDR [11:0] = request address [11:0]

P2D_SC Checks that the physical address supplied by the device’s request on address bits [31:18] are equal to the PBASE field
of descriptor register bits [13:0] and that the enable write or read conditions given by the descriptor register fields WEN
and REN in bits [47:32] and [31:16], respectively matches the request type and enable fields given on the physical
address bits [17:14] of the device’s request.

If the above matches, then the descriptor has a hit condition and routes the received address to the programmed des-
tination ID, PDID1 field of the descriptor register bits [63:61].

DEVICE_ADDR = request address
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4.1.3.2 1/0O Routing and Translation

I/O addresses are routed and are never translated. 1/10
request routing is performed with a choice of two descriptor
types. Each GLIU may have any number of each descriptor
type. The 10D types satisfy different needs for various soft-
ware models.

Each I/O request is compared against all the 10D. If the 1/O
request does not hit in any of the descriptors, the request is
sent to the subtractive port. If the 1/0O request hits more
than one descriptor, the results are undefined. Software
must provide a consistent non-overlapping /0 address
map. The methods of check and routing are described in
Table 4-3.

IOD Base Mask Descriptors (IOD_BM)

IOD_BM is the simplest descriptor. It usually maps a power
of two size aligned region of I/O to a destination ID.

IOD Swiss Cheese Descriptors (I0D_SC)

The IOD_SC maps an 8-byte region of memory in 1 byte
chunks to one of two devices. The descriptor type is useful

for legacy address mapping. The Swiss cheese feature
implies that the descriptor is used to “poke holes” in I/O.

4.1.3.3 Special Cycles

PCI special cycles are performed using 1/O writes and set-
ting the BIZARRO flag in the write request. The BIZARRO
flag is treated as an additional address bit, providing
unaliased I/O address. The I/O descriptors are set up to
route the special cycles to the appropriate device (i.e.,
GLCP, GLPCI, etc.). The I/O descriptors are configured to
default to the appropriate device on reset. The PCI special
cycles are mapped as:

Name BIZZARO Address

Shutdown 1 00000000h

Halt 1 00000001h

x86 specific 1 00000002h
0003h-FFFFh 1 00000002h-0000FFFFh

Table 4-3. GLIU I/O Descriptor Address Hit and Routing Description

Descriptor Function Description

IOD_BM

tination of the P2D_BM register bit [63:61].
DEVICE_ADDR = request address

Checks that the physical address supplied by the device on address bits [31:12] with a logic AND with PMASK bits of
the register bits [19:0] are equal to the PBASE bits of the descriptor register bits [39:20].

Also checks that the BIZZARO bit of the request is equal to the PCMP_PIZ bit of the descriptor register bit [60].
If the above matches, then the descriptor has a hit condition and routes the received address to the programmed des-

IOD_SC

address bits [17:14] of the device’s request.

DEVICE_ADDR = request address

Checks that the physical address supplied by the device’s request on address bits [31:18] are equal to the PBASE field
of descriptor register bits [13:0] and that the enable write or read conditions given by the descriptor register fields WEN
and REN in bits [47:32] and [31:16], respectively matches the request type and enable fields given on the physical

If the above matches, then the descriptor has a hit condition and routes the received address to the programmed des-
tination ID, PDID1 field of the descriptor register bits [63:61].
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4.2

RDMSR and WRMSR instructions.

GeodeLink™ Inteface Unit Register Descriptions

All GeodeLink Interface Unit (GLIU) registers are Model reset values and page references where the bit descrip-
Specific Registers (MSRs) and are accessed through the tions are provided.

Note: The MSR address is derived from the perspective

The registers associated with the GLIU are the Standard of the CPU Core. See Section 4.1 "MSR Set" on
GeodelLink Device (GLD) MSRs, GLIU Specific MSRs, page 49 for more details on MSR addressing.

P2D Descriptor MSRs, and 1/0 Descriptor MSRs. The
tables that follow are register summary tables that include

Reserved (RSVD) fields do not have any meaning-
ful storage elements. They always return 0.

Table 4-4. Standard GeodeLink™ MSRs Summary

MSR Address Type Register Reset Value Reference
GLIUO: 10002000h RO GLD Capabilities MSR 00000000_000010xxh Page 59
GLIU1: 40002000h (GLD_MSR_CAP)

GLIUO: 10002001h R/W GLD Master Configuration MSR GLIUO: 00000000_00000002h Page 59
GLIU1: 40002001h (GLD_MSR_CONFIG) GLIU1: 00000000_00000004h
GLIUO: 10002002h R/W GLD SMI MSR (GLD_MSR_SMI) 00000000_00000001h Page 60
GLIU1: 40002002h
GLIUO: 10002003h R/W GLD Error MSR 00000000_00000001h Page 62
GLIU1: 40002003h (GLD_MSR_ERROR)
GLIUO: 10002004h R/W GLD Power Management MSR 00000000_00000000h Page 65
GLIU1: 40002004h (GLD_MSR_PM)
GLIUO: 10002005h R/W GLD Diagnostic MSR 00000000_00000000h Page 65
GLIU1: 40002005h (GLD_MSR_DIAG)

Table 4-5. GLIU Specific MSRs Summary

MSR Address Type Register Reset Value Reference
GLIUO: 10000080h R/W Coherency (COH) 00000000_00000000h Page 66
GLIU1: 40000080h
GLIUO: 10000081h R/W Port Active Enable (PAE) Boot Strap Dependent Page 67
GLIU1: 40000081h
GLIUO: 10000082h R/W Arbitration (ARB) 00000000_00000000h Page 68
GLIU1: 40000082h
GLIUO: 10000083h R/W Asynchronous SMI (ASMI) 00000000_00000000h Page 68
GLIU1: 40000083h
GLIUO: 10000084h R/W Asynchronous ERR (AERR) 00000000_00000000h Page 69
GLIU1: 40000084h
GLIUO: 10000085h R/W Debug (DEBUG) 00000000_00000000h Page 71
GLIU1: 40000085h
GLIUO: 10000086h RO Physical Capabilities (PHY_CAP) GLIUO: 22711830_010C1086h Page 71
GLIU1: 40000086h GLIU1: 22691830_01004009h
GLIUO: 10000087h RO Number of Outstanding Responses 00000000_00000000h Page 72
GLIU1: 40000087h (NOUT_RESP)

GLIUO: 10000088h RO Number of Outstanding Write Data 00000000_00000000h Page 73
GLIU1: 40000088h (NOUT_WDATA)

GLIUO: 10000089h RO SLAVE_ONLY GLIUO: 00000000_00000002h Page 73
GLIU1: 40000089h GLIU1: 00000000_00000020h
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Table 4-5. GLIU Specific MSRs Summary (Continued)

MSR Address Type Register Reset Value Reference
GLIUO: 1000008Ah RO Reserved ---
GLIU1:4000008Ah
GLIUO: 1000008Bh RO WHO AM | (WHOAMI) Master Dependent Page 74
GLIU1: 4000008Bh
GLIUO: 1000008Ch R/W Slave Disable (SLV_DIS) 00000000_00000000h Page 75
GLIU1: 4000008Ch
GLIUO: 1000008Dh- --- Reserved --- ---

1000008Fh
GLIU1:4000008Dh-
4000008Fh
GLIUO: 100000A0h WO Descriptor Statistic Counter 00000000_00000000h Page 76
GLIU1: 400000A0h (STATISTIC_CNT[0])
GLIUO: 100000A1h R/W Descriptor Statistic Mask 00000000_00000000h Page 77
GLIU1: 400000A1h (STATISTIC_MASK]|Q])
GLIUO: 100000A2h R/W Descriptor Statistic Action 00000000_00000000h Page 78
GLIU1: 400000A2h (STATISTIC_ACTIONIO0])
GLIUO: 100000A3h Reserved
GLIU1: 400000A3h
GLIUO: 100000A4h WO Descriptor Statistic Counter 00000000_00000000h Page 76
GLIU1: 400000A4h (STATISTIC_CNT[1])
GLIUO: 100000A5h R/W Descriptor Statistic Mask 00000000_00000000h Page 77
GLIU1: 400000A5h (STATISTIC_MASK][1])
GLIUO: 100000A6h R/W Descriptor Statistic Action 00000000_00000000h Page 78
GLIU1: 400000A6h (STATISTIC_ACTIONTI1])
GLIUO: 100000A7h Reserved
GLIU1: 400000A7h
GLIUO: 100000A8h WO Descriptor Statistic Counter 00000000_00000000h Page 76
GLIU1: 400000A8h (STATISTIC_CNT[2])
GLIUO: 100000A9h R/W Descriptor Statistic Mask 00000000_00000000h Page 77
GLIU1: 400000A%h (STATISTIC_MASK][2])
GLIUO: 100000AAh R/W Descriptor Statistic Action 00000000_00000000h Page 78
GLIU1: 400000AAh (STATISTIC_ACTIONJ2])
GLIUO: 100000ABh Reserved
GLIU1: 400000ABh
GLIUO: 100000ACh WO Descriptor Statistic Counter 00000000_00000000h Page 76
GLIU1: 400000ACh (STATISTIC_CNT[3])
GLIUO: 100000ADh R/W Descriptor Statistic Mask 00000000_00000000h Page 77
GLIU1: 400000ADh (STATISTIC_MASK][3])
GLIUO: 100000AEh R/W Descriptor Statistic Action 00000000_00000000h Page 78
GLIU1: 400000AEh (STATISTIC_ACTIONI3])
GLIUO: 100000AFh- Reserved
100000BFh
GLIU1: 400000AFh-
400000BFh
GLIUO: 100000C0Oh R/W Request Compare Value 001FFFFF_FFFFFFFFh Page 79
GLIU1: 400000C0h (RQ_COMPARE_VALI0])
GLIUO: 100000C1h R/W Request Compare Mask 00000000_00000000h Page 80
GLIU1: 400000C1h (RQ_COMPARE_MASK]0])
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Table 4-5. GLIU Specific MSRs Summary (Continued)

MSR Address Type Register Reset Value Reference
GLIUO: 100000C2h R/W Request Compare Value 001FFFFF_FFFFFFFFh Page 79
GLIU1: 400000C2h (RQ_COMPARE_VALI1])

GLIUO: 100000C3h R/W Request Compare Mask 00000000_00000000h Page 80
GLIU1: 400000C3h (RQ_COMPARE_MASK]1])
GLIUO: 100000C4h R/W Request Compare Value 001FFFFF_FFFFFFFFh Page 79
GLIU1: 400000C4h (RQ_COMPARE_VALI2])
GLIUO: 100000C5h R/W Request Compare Mask 00000000_00000000h Page 80
GLIU1: 400000C5h (RQ_COMPARE_MASK]2])
GLIUO: 100000C6h R/W Request Compare Value 001FFFFF_FFFFFFFFh Page 79
GLIU1: 400000C6h (RQ_COMPARE_VALI3])
GLIUO: 100000C7h R/W Request Compare Mask 00000000_00000000h Page 80
GLIU1: 400000C7h (RQ_COMPARE_MASK]3])
GLIUO: 100000C8h- Reserved
100000CFh
GLIU1:400000C8h-
400000CFh
GLIUO: 100000D0h R/W Data Compare Value Low 00001FFF_FFFFFFFFh Page 81
GLIU1: 400000D0h (DA_COMPARE_VAL_LOI0])
GLIUO: 100000D1h R/W Data Compare Value High 0000000F_FFFFFFFFh Page 82
GLIU1: 400000D1h (DA_COMPARE_VAL_HI[0])
GLIUO: 100000D2h R/W Data Compare Mask Low 00000000_00000000h Page 83
GLIU1: 400000D2h (DA_COMPARE_MASK_LOJ0])
GLIUO: 100000D3h R/W Data Compare Mask High 00000000_00000000h Page 84
GLIU1: 400000D3h (DA_COMPARE_MASK_HI[0])
GLIUO: 100000D4h R/W Data Compare Value Low 00001FFF_FFFFFFFFh Page 81
GLIU1: 400000D4h (DA_COMPARE_VAL_LOI1])
GLIUO: 100000D5h R/W Data Compare Value High 0000000F_FFFFFFFFh Page 82
GLIU1: 400000D5h (DA_COMPARE_VAL_HI[1])
GLIUO: 100000D6h R/W Data Compare Mask Low 00000000_00000000h Page 83
GLIU1: 400000D6h (DA_COMPARE_MASK_LOJ1])
GLIUO: 100000D7h R/W Data Compare Mask High 00000000_00000000h Page 84
GLIU1: 400000D7h (DA_COMPARE_MASK_HI[1])
GLIUO: 100000D8h R/W Data Compare Value Low 00001FFF_FFFFFFFFh Page 81
GLIU1: 400000D8h (DA_COMPARE_VAL_LOJ2])
GLIUO: 100000D9h R/W Data Compare Value High 0000000F_FFFFFFFFh Page 82
GLIU1: 400000D9h (DA_COMPARE_VAL_HI[2])
GLIUO: 100000DAN R/W Data Compare Mask Low 00000000_00000000h Page 83
GLIU1: 400000DAN (DA_COMPARE_MASK_LOJ2])
GLIUO: 100000DBh R/W Data Compare Mask High 00000000_00000000h Page 84
GLIU1: 400000DBh (DA_COMPARE_MASK_HI[2])
GLIUO: 100000DCh R/W Data Compare Value Low 00001FFF_FFFFFFFFh Page 81
GLIU1: 400000DCh (DA_COMPARE_VAL_LOI3])
GLIUO: 100000DDh R/W Data Compare Value High 0000000F_FFFFFFFFh Page 82
GLIU1: 400000DDh (DA_COMPARE_VAL_HI[3])
GLIUO: 100000DEh R/W Data Compare Mask Low 00000000_00000000h Page 83
GLIU1: 400000DEh (DA_COMPARE_MASK_LOJ3])
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Table 4-5. GLIU Specific MSRs Summary (Continued)

MSR Address Type Register Reset Value Reference
GLIUO: 100000DFh R/W Data Compare Mask High 00000000_00000000h Page 84
GLIU1: 400000DFh (DA_COMPARE_MASK_HI[3])

Table 4-6. GLIU P2D Descriptor MSRs Summary
MSR Address Type Register Reset Value Reference
GLIUO
10000020h- R/W P2D Base Mask Descriptor 000000FF_FFF00000h Page 85
10000025h (P2D_BM): P2D_BM]J0:5]
10000026h- R/W P2D Base Mask Offset Descriptor 00000FFO0_FFF00000h Page 86
10000027h (P2D_BMO): P2D_BMOJ0:1]
10000028h R/W P2D Range Descriptor (P2D_R): 00000000_0O00FFFFFh Page 87
P2D_R[0]

10000029h- R/W P2D Range Offset Descriptor 00000000_OO0OOFFFFFh Page 88

1000002Bh (P2D_RO): P2D_RO[0:2]

1000002Ch R/W P2D Swiss Cheese Descriptor 00000000_00000000h Page 89
(P2D_SC): P2D_SCI0]

1000002Dh- R/W P2D Reserved Descriptors ---

1000003Fh

GLIU1

40000020h- R/W P2D Base Mask Descriptor 000000FF_FFF00000h Page 85

40000028h (P2D_BM): P2D_BM]J0:8]

40000029h- R/W P2D Range Descriptor (P2D_R): 00000000_O000FFFFFh Page 87

4000002Ch P2D_R[0:3]

4000002Dh R/W P2D Swiss Cheese Descriptor 00000000_00000000h Page 89
(P2D_SC): P2D_SCI0]

4000002Eh- R/W P2D Reserved Descriptor 00000000_00000000h ---

4000003Fh (P2D_RSVD)
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Table 4-7. GLIU IOD Descriptor MSRs Summary

MSR Address Type Register Reset Value Reference
GLIUO
100000EOh- R/W I0OD Base Mask Descriptors (I0D_BM): 000000FF_FFF00000h Page 90
100000E2h I0D_BM[0:3]
100000E3h- R/W IOD Swiss Cheese Descriptors 00000000_00000000h Page 91
100000E8h (IOD_SC): I0D_SCJ0:5]
100000E9h- R/W IOD Reserved Descriptors
100000FFh
GLIU1
400000EOQh- R/W IOD Base Mask Descriptors (I0OD_BM): 000000FF_FFF00000h Page 90
400000E2h IOD_BM[0:3]
400000E3h- R/W IOD Swiss Cheese Descriptors 00000000_00000000h Page 91
400000E8h (IOD_SC): I0D_SCj[0:5]
400000E9h- R/W IOD Reserved Descriptors ---
400000FFh

Table 4-8. GLIU Reserved MSRs Summary

MSR Address Type Register Reset Value Reference

GLIUO: 10002006h- R/W Reserved for future use by AMD. 00000000_00000000h ---
1000200Fh
GLIU1:40002006h-
4000200Fh

GLIUO: 10000040h- R/W Reserved for future use by AMD. 00000000_00000000h ---
1000004Fh
GLIU1:40000040h-
4000004Fh

GLIUO: 10000050h- R/W Reserved for future use by AMD. 00000000_00000000h ---
1000007Fh
GLIU1:40000050h-
4000007Fh
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4.2.1 Standard GeodeLink™ Device MSRs

4.2.1.1 GLD Capabilities MSR (GLD_MSR_CAP)
MSR Address GLIUO: 10002000h
GLIU1: 40002000h
Type RO
Reset Value 00000000_000010xxh

GLD_MSR_CAP Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24 23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘1l|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RSVD DEV_ID REV_ID

GLD_MSR_CAP Bit Descriptions

Bit Name Description
63:24 | RSVD Reserved. Reads as 0.
23:8 DEV_ID Device ID. Identifies device (0010h).
7:0 REV_ID Revision ID. Identifies device revision. See AMD Geode™ GX Processor Specification
Update document for value.

4.2.1.2 GLD Master Configuration MSR (GLD_MSR_CONFIG)
MSR Address GLIUO: 10002001h
GLIU1: 40002001h
Type R/W
Reset Value GLIUO: 00000000_00000002h
GLIU1: 00000000_00000004h

GLD_MSR_CONFIG Register Map
63‘62’61|60‘59’58‘57‘56|55‘54’53‘52‘51|50‘49’48|47‘46’45‘44‘43|42‘41’40|39‘38’37‘36‘35|34‘33’32
RSVD
31‘30’29|28‘27’26‘25‘24|23‘22’21‘20‘19|18‘17’16|15‘14’13‘12‘11|10‘ 9’ 8| 7‘ 6’ 5‘ 4‘ 3|2 ‘1 ’o

RSVD SUBP

GLD_MSR_CONFIG Bit Descriptions

Bit Name Description
63:3 RSVD Reserved. Returns 0.
2:0 SUBP Subtractive Port. Subtractive port assignment for all negative decode requests.
000: Port 0 = GLIUO: GLIU GLIU1: GLIU
001: Port 1 = GLIUO: GLMC GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1 GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core GLIU1: GLCP
100: Port 4 = GLIUO: DC GLIU1: GLPCI
101: Port 5 = GLIUO: GP GLIU1: GIO
110: Port 6 = GLIUO: VP GLIU1: Not Used
111: Port 7 = GLIUO: Not Used GLIU1: Not Used
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4213 GLD SMIMSR (GLD_MSR_SMI)

MSR Address GLIUO: 10002002h
GLIU1: 40002002h

Type R/W

Reset Value 00000000_00000001h

The flags are set with internal conditions. The internal conditions are enabled if the corresponding EN bitis 0. If EN is 1, the
condition does not set the flag. Reading the FLAG bit returns the value; writing 1 clears the FLAG; writing O has no effect.

GLD_MSR_SMI Register Map

63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37 36(35(34(33|32
RSVD g g g <<-('J
- .| - |
W i W i Wi T
2 2o
SIS |S|S|<
nlnlg|n|d
< <05 EI
MN[0 S
ElEIEIE |G
zl|lz|lzl|z|3
ClElRlE
<2 (R R
nln|ln|ln
31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5143|210
RSVD 5| El 5| El
S|5(5(5,
0lu|lo|a|g
SIS S 2
MmN |+ |o|S
ElE|E|E|&
z|lz|lz|z|3
clelele
R E (S
nln|lun|ln
GLD_MSR_SMI Bit Descriptions
Bit Name Description
63:37 RSVD Reserved. Write as read.
36 STATCNT3_ Statistic Counter 3 ASMI Flag. If high, records that an ASMI was generated due to a
ASMI_FLAG Statistic Counter 3 (GLIUO MSR 100000ACh, GLIU1 MSR 400000ACh) event. Write 1 to
clear; writing 0 has no effect. STATCNT3_ASMI_EN (bit 4) must be low to generate
ASMI and set flag.
35 STATCNT2_ Statistic Counter 2 ASMI Flag. If high, records that an ASMI was generated due to a
ASMI_FLAG Statistic Counter 2 (GLIUO MSR 100000A8h, GLIU1 MSR 400000A8h) event. Write 1 to
clear; writing 0 has no effect. STATCNT2_ASMI_EN (bit 3) must be low to generate
ASMI and set flag.
34 STATCNT1_ Statistic Counter 1 ASMI Flag. If high, records that an ASMI was generated due to a
ASMI_FLAG Statistic Counter 1 (GLIUO MSR 100000A4h, GLIU1 MSR 400000A4h) event. Write 1 to
clear; writing 0 has no effect. STATCNT1_ASMI_EN (bit 2) must be low to generate
ASMI and set flag.
33 STATCNTO _ Statistic Counter 0 ASMI Flag. If high, records that an ASMI was generated due to a
ASMI_FLAG Statistic Counter 0 (GLIUO MSR 100000A0h, GLIU1 MSR 400000A0h) event. Write 1 to
clear; writing 0 has no effect. STATCNTO_ASMI_EN (bit 1) must be low to generate
ASMI and set flag.
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GLD_MSR_SMI Bit Descriptions (Continued)

Bit Name Description

32 SSMI_FLAG SSMI Flag. If high, records that an SSMI was generated due to a received event. Event
sources are:

« lllegal request type to GLIU (Port 0), meaning anything other than MSR read/write,
debug request, and null.

» A self-referencing packet (i.e., a packet sent to the GLIU that finds its destination port
is the source port).

« The destination of the packet is to a port where the GLIU slave for that port has been
disabled.

« Trap on a descriptor with device port set to 0. This is the typical operational use of this
bit. The data returned with such a trap is the value 0.

Write 1 to clear; writing 0 has no effect. SSMI_EN (bit 0) must be low to generate SSMI

and set flag.
315 RSVD Reserved. Write as read.
4 STATCNT3_ Statistic Counter 3 ASMI Enable. Write 0 to enable STATCNT3_ASMI_FLAG (bit 36)
ASMI_EN and to allow a Statistic Counter 3 (GLIUO MSR 100000ACh, GLIU1 MSR 400000ACh)
event to generate an ASMI.
3 STATCNT2_ Statistic Counter 2 ASMI Enable. Write 0 to enable STATCNT2_ASMI_FLAG (bit 35)
ASMI_EN and to allow a Statistic Counter 2 (GLIUO MSR 100000A8h, GLIU1 MSR 400000A8h)
event to generate an ASMI.
2 STATCNT1_ Statistic Counter 1 ASMI Enable. Write 0 to enable STATCNT1_ASMI_FLAG (bit 34)
ASMI_EN and to allow a Statistic Counter 1 (GLIUO MSR 100000A4h, GLIU1 MSR 400000A4h)
event to generate an ASMI.
1 STATCNTO_ Statistic Counter 0 ASMI Enable. Write 0 to enable STATCNTO_ASMI_FLAG (bit 33)
ASMI_EN and to allow a Statistic Counter 0 (GLIUO MSR 100000A0h, GLIU1 MSR 400000A0h)
event to generate an ASMI.
0 SSMI_EN SSMI Enable. Write 0 to enable SSMI_FLAG (bit 32) and to allow a received SSMI event

to generate an SSMI. (See bit 32 description for SSMI event sources.)
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4214 GLD Error MSR (GLD_MSR_ERROR)

MSR Address GLIUO: 10002003h
GLIU1: 40002003h

Type R/W

Reset Value 00000000_00000001h

The flags are set with internal conditions. The internal conditions are enabled if the corresponding EN bitis 0. If EN is 1, the
condition does not set the flag. Reading the FLAG bit returns the value; writing 1 clears the FLAG; writing O has no effect.

GLD_MSR_ERROR Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47 4645|144 143|42(41|140(39|38|37|36(35|34(33|32
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ola (o |d|ad|a|a|d|E|E|ElE]al>
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2151315181818181812 11812 ] |
I |< ||| |X
315|313 |RIBIEIE|b|b|b|b| ||
DD
GLD_MSR_ERROR Bit Descriptions
Bit Name Description
63:47 | RSVD Reserved. Write as read.
46 DACOMP3_ Data Comparator 3 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Data Comparator 3 (DA_COMPARE_VAL_LO3/DA_COMPARE_VAL_HI3, GLIUO MSR

100000DCh/100000DDh, GLIU1 MSR 400000DCh/400000DDh) event. Write 1 to clear;
writing 0 has no effect. DACOMP3_ERR_EN (bit 14) must be low to generate ERR and

set flag.
45 DACOMP2_ Data Comparator 2 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Data Comparator 2 (DA_COMPARE_VAL_LO2/DA_COMPARE_VAL_HI2, GLIUO MSR

100000D8h/100000D9h, GLIU1 MSR 400000D8h/400000D9h) event. Write 1 to clear;
writing 0 has no effect. DACOMP2_ERR_EN (bit 13) must be low to generate ERR and

set flag.
44 DACOMP1_ Data Comparator 1 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Data Comparator 1 (DA_COMPARE_VAL_LO1/DA_COMPARE_VAL_HI1, GLIUO MSR

100000D4h/100000D5h, GLIU1 MSR 400000D4h/400000D5h) event. Write 1 to clear;
writing 0 has no effect. DACOMP1_ERR_EN (bit 12) must be low to generate ERR and

set flag.
43 DACOMPO_ Data Comparator 0 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Data Comparator 0 (DA_COMPARE_VAL_LOO/DA_COMPARE_VAL_HIO, GLIUO MSR

100000D0h/100000D1h, GLIU1 MSR 400000D0h/400000D1h) event. Write 1 to clear;
writing 0 has no effect. DACOMPO_ERR_EN (bit 11) must be low to generate ERR and
set flag.
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GLD_MSR_ERROR Bit Descriptions (Continued)

Bit Name Description
42 RQCOMP3_ Request Comparator 3 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Request Comparator 3 (RQ_COMPARE_VAL3, GLIUO MSR 100000C6h, GLIU1 MSR
400000C6h) event. Write 1 to clear; writing O has no effect. RQCOMP3_ERR_EN (bit 10)
must be low to generate ERR and set flag.
41 RQCOMP2_ Request Comparator 2 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Request Comparator 2 (RQ_COMPARE_VAL2, GLIUO MSR 100000C4h, GLIU1 MSR
400000C4h) event. Write 1 to clear; writing 0 has no effect. RQCOMP2_ERR_EN (bit 9)
must be low to generate ERR and set flag.
40 RQCOMP1_ Request Comparator 1 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Request Comparator 1 (RQ_COMPARE_VAL1, GLIUO MSR 100000C2h, GLIU1 MSR
400000C2h) event. Write 1 to clear; writing 0 has no effect. RQCOMP1_ERR_EN (bit 8)
must be low to generate ERR and set flag.
39 RQCOMPO_ Request Comparator 0 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Request Comparator 0 (RQ_COMPARE_VALO, GLIUO MSR 100000C0h, GLIU1 MSR
400000CO0h) event. Write 1 to clear; writing 0 has no effect. RQCOMPO_ERR_EN (bit 7)
must be low to generate ERR and set flag.
38 STATCNT3_ Statistic Counter 3 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Statistic Counter 3 (GLIUO MSR 100000ACh, GLIU1 MSR 400000ACh) event. Write 1 to
clear; writing 0 has no effect. STATCNT3_ERR_EN (bit 6) must be low to generate ERR
and set flag.
37 STATCNT2_ Statistic Counter 2 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Statistic Counter 2 (GLIUO MSR 100000A8h, GLIU1 MSR 400000A8h) event. Write 1 to
clear; writing 0 has no effect. STATCNT2_ERR_EN (bit 5) must be low to generate ERR
and set flag.
36 STATCNT1_ Statistic Counter 1 Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Statistic Counter 1 (GLIUO MSR 100000A4h, GLIU1 MSR 400000A4h) event. Write 1 to
clear; writing 0 has no effect. STATCNT1_ERR_EN (bit 4) must be low to generate ERR
and set flag.
35 STATCNTO_ Statistic Counter O Error Flag. If high, records that an ERR was generated due to a
ERR_FLAG Statistic Counter 0 (GLIUO MSR 100000A0h, GLIU1 MSR 400000A0h) event. Write 1 to
clear; writing 0 has no effect. STATCNTO_ERR_EN (bit 3) must be low to generate ERR
and set flag.
34 SSMI_ERR_ SSMI Error Flag. If high, records that an ERR was generated due an unhandled SSMI
FLAG (synchronous error). Write 1 to clear; writing 0 has no effect. SSMI_ERR_EN (bit 2) must
be low to generate ERR and set flag.
33 UNEXP_ADDR_ | Unexpected Address Error Flag. If high, records that an ERR was generated due an
ERR_FLAG unexpected address (synchronous error). Write 1 to clear; writing 0 has no effect.
UNEXP_ADD_ERR_EN (bit 1) must be low to generate ERR and set flag.
32 UNEXP_TYPE_ | Unexpected Type Error Flag. If high, records that an ERR was generated due an unex-
ERR_FLAG pected type (synchronous error). Write 1 to clear; writing O has no effect.
UNEXP_TYPE_ERR_EN (bit 0) must be low to generate ERR and set flag.
31:15 | RSVD Reserved. Write as read.
14 DACOMPS3_ Data Comparator 3 Error Enable. Write 0 to enable DACOMP3_ERR_FLAG (bit 46)
ERR_EN and to allow a Data Comparator 3

(DA_COMPARE_VAL_LO3/DA_COMPARE_VAL_HI3, GLIUO MSR
100000DCh/100000DDh, GLIU1 MSR 400000DCh/400000DDh) event to generate an
ERR and set flag.
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Bit Name Description
13 DACOMP2_ Data Comparator 2 Error Enable. Write 0 to enable DACOMP2_ERR_FLAG (bit 45)
ERR_EN and to allow a Data Comparator 2
(DA_COMPARE_VAL_LO2/DA_COMPARE_VAL_HI2, GLIUO MSR
100000D8h/100000D9%h, GLIU1 MSR 400000D8h/400000D9h) event to generate an
ERR and set flag.
12 DACOMP1_ Data Comparator 1 Error Enable. Write 0 to enable DACOMP1_ERR_FLAG (bit 44)
ERR_EN and to allow a Data Comparator 1
(DA_COMPARE_VAL_LO1/DA_COMPARE_VAL_HI1, GLIUO MSR
100000D4h/100000D5h, GLIU1 MSR 400000D4h/400000D5h) event to generate an
ERR and set flag.
11 DACOMPO_ Data Comparator 0 Error Enable. Write 0 to enable DACOMPO_ERR_FLAG (bit 43)
ERR_EN and to allow a Data Comparator 0
(DA_COMPARE_VAL_LOO/DA_COMPARE_VAL_HIO, GLIUO MSR
100000D4h/100000D5h, GLIU1 MSR 400000D4h/400000D5h) event to generate an
ERR and set flag.
10 RQCOMP3_ Request Comparator 3 Error Enable. Write 0 to enable RQCOMP3_ERR_FLAG (bit
ERR_EN 42) and to allow a Request Comparator 3 (RQ_COMPARE_VAL3, GLIUO MSR
100000C6h, GLIU1 MSR 400000C6h) event to generate an ERR.
9 RQCOMP2_ Request Comparator 2 Error Enable. Write 0 to enable RQCOMP2_ERR_FLAG (bit
ERR_EN 41) and to allow a Request Comparator 2 (RQ_COMPARE_VAL2, GLIUO MSR
100000C4h, GLIU1 MSR 400000C4h) event to generate an ERR.
8 RQCOMP1_ Request Comparator 1 Error Enable. Write O to enable RQCOMP1_ERR_FLAG (bit
ERR_EN 40) and to allow a Request Comparator 1 (RQ_COMPARE_VAL1, GLIUO MSR
100000C2h, GLIU1 MSR 400000C2h) event to generate an ERR.
7 RQCOMPO_ Request Comparator 0 Error Enable. Write 0 to enable RQCOMPO_ERR_FLAG (bit
ERR_EN 39) and to allow a Request Comparator 0 (RQ_COMPARE_VALO, GLIUO MSR
100000CO0h, GLIU1 MSR 400000CO0h) event to generate an ERR.
6 STATCNT3_ Statistic Counter 3 Error Enable. Write 0 to enable STATCNT3_ERR_FLAG (bit 38)
ERR_EN and to allow a Statistic Counter 3 (GLIUO MSR 100000ACh, GLIU1 MSR 400000ACh)
event to generate an ERR.
5 STATCNT2_ Statistic Counter 2 Error Enable. Write 0 to enable STATCNT2_ERR_FLAG (bit 37)
ERR_EN and to allow a Statistic Counter 2 (GLIUO MSR 100000A8h, GLIU1 MSR 400000A8h)
event to generate an ERR.
4 STATCNT1_ Statistic Counter 1 Error Enable. Write O to enable STATCNT1_ERR_FLAG (bit 36)
ERR_EN and to allow a Statistic Counter 1 (GLIUO MSR 100000A4h, GLIU1 MSR 400000A4h)
event to generate an ERR.
3 STATCNTO_ Statistic Counter O Error Enable. Write 0 to enable STATCNTO_ERR_FLAG (bit 35)
ERR_EN and to allow a Statistic Counter 0 (GLIUO MSR 100000A0h, GLIU1 MSR 400000A0h)
event to generate an ERR.
2 SSMI_ERR_ SSMI Error Enable. Write 0 to enable SSMI_ERR_FLAG (bit 34) and to allow the unhan-
EN dled SSMI (synchronous error) event to generate an ERR.
1 UNEXP_ADDR_ | Unexpected Address Error Enable. Write 0 to enable UNEXP_ADD_ERR_FLAG (bit
ERR_EN 33) and to allow the unexpected address (synchronous error) event to generate an ERR.
0 UNEXP_TYPE_ | Unexpected Type Error Enable. Write O to enable UNEXP_TYPE_ERR_FLAG (bit 32)
ERR_EN and to allow the unexpected type (synchronous error) event to generate an ERR.
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4215 GLD Power Management MSR (GLD_MSR_PM)
MSR Address GLIUO: 10002004h
GLIU1: 40002004h
Type R/W
Reset Value 00000000_00000000h

GLD_MSR_PM Register Map

63‘62|61‘60|59‘58‘57‘56‘55‘54‘53‘52‘51‘50‘49‘48‘47|46‘45|44‘43|42‘41|40‘39|38‘37|36‘35‘34‘33‘32
RSVD
31‘30|29‘28|27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17‘16‘15|14‘13|12‘11|10‘ 9| 8‘ 7| 6‘ 5| 4 3‘ 2 1‘ 0
RSVD o o
[a) [a)
o) o)
s s
o o

GLD_MSR_PM Bit Descriptions

Bit Name Description
63:34 | RSVD Reserved. Write as read.
33:32 RSVD Reserved. Write as 0.
31:4 RSVD Reserved. Write as read.
3:2 PMODE1 Power Mode 1. Statistics and Time Slice Counters.

00: Disable clock gating. Clocks are always on.

01: Enable active hardware clock gating. Clock goes off whenever this module’s circuits
are not busy.

10: Reserved.

11: Reserved.

1:0 PMODEO Power Mode 0. Online GLIU logic.

00: Disable clock gating. Clocks are always on.

01: Enable active hardware clock gating. Clock goes off whenever this module’s circuits
are not busy.

10: Reserved.

11: Reserved.

4.2.1.6 GLD Diagnostic MSR (GLD_MSR_DIAG)
MSR Address GLIUO: 10002005h
GLIU1: 40002005h
Type R/W
Reset Value 00000000_00000000h

This register is reserved for internal use by AMD and should not be written to.
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4.2.2 GLIU Specific MSRs

4.2.2.1 Coherency (COH)

MSR Address GLIUO: 10000080h
GLIU1: 40000080h

Type R/W

Reset Value 00000000_00000000h

COH Register Map

63‘62|61‘60|59|58|57|56|55|54|53|52|51|50|49|48|47|46‘45|44‘43|42‘41|40‘39|38‘37|36‘35|34|33|32

RSVD

31‘30|29‘28|27|26|25|24|23|22|21|20|19|18|17|16|15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5 | 4 ‘ 3|2 l 1 | 0

RSVD COHP

COH Bit Descriptions

Bit Name Description

63:3 RSVD Reserved. Write as read.

2:0 COHP Coherent Device Port. The port that coherents snoops are routed to. If the coherent
device is on the other side of a bridge, the COHP points to the bridge.
000: Port 0 = GLIUO: GLIU GLIU1: GLIU
001: Port 1 = GLIUO: GLMC GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1 GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core GLIULl: GLCP
100: Port 4 = GLIUO: DC GLIU1: GLPCI
101: Port 5 = GLIUO: GP GLIU1: GIO
110: Port 6 = GLIUO: VP GLIU1: Not Used
111: Port 7 = GLIUO: Not Used GLIU1: Not Used
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4.2.2.2 Port Active Enable (PAE)

MSR Address GLIUO: 10000081h
GLIU1: 40000081h

Type R/W

Reset Value Boot Strap Dependent

Ports that are not implemented return 0 (RSVD). Ports that are slave only return 11. (See Section 4.2.2.10 "SLAVE_ONLY"
on page 73 for slave only port status.) Master/slave ports return the values as stated.

PAE Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16 15‘14 13‘12 11|10 9‘8 7|6 5‘4 3‘2 1‘0
RSVD Po_ | P7_ | P6_ | P5_ | P4_ | P3_ | P2_ | P1_

PAE | PAE | PAE | PAE | PAE | PAE | PAE | PAE

PAE Bit Descriptions

Bit Name Description
63:16 RSVD Reserved. Write as read.
15:14 PO_PAE Port 0 (GLIUO: GLIU; GLIU1: GLIU) Port Active Enable.

00: OFF - Master transactions are disabled.

01: LOW - Master transactions limited to one outstanding transaction.
10: Reserved.

11: ON - Master transactions enabled with no limitations.

13:12 P7_PAE Port 7 (GLIUO: Not Used; GLIU1: Not Used) Port Active Enable. See bits [15:14] for
decode.
11:10 P6_PAE Port 6 (GLIUO: VP; GLIU1: Not Used) Port Active Enable. See bits [15:14] for decode.
9:8 P5_PAE Port 5 (GLIUO: GP; GLIU1: GIO) Port Active Enable. See bits [15:14] for decode.
7:6 P4_PAE Port 4 GLIUO: DC; GLIU1: GLPCI) Port Active Enable. See bits [15:14] for decode.
5:4 P3_PAE Port 3 (GLIUO: CPU Core; GLIUL: GLCP) Port Active Enable. See bits [15:14] for
decode.
3:2 P2_PAE Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Port Active Enable. See bits
[15:14] for decode.
1.0 P1_PAE Port 1 (GLIUO: GLMC; GLIU1: GLIU1: Not Used) Port Active Enable. See bits [15:14]
for decode.
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4.2.2.3 Arbitration (ARB)
MSR Address GLIUO: 10000082h
GLIU1: 40000082h

Type R/W
Reset Value 00000000_00000000h
ARB Register Map
63 |62 61‘60|59‘58‘57‘56‘55‘54‘53‘52‘51‘50‘49‘48‘47|46‘45|44‘43|42‘41|40‘39|38‘37|36‘35‘34‘33‘32
(%))
ald RSVD
> |
0 |u
x|
o
31| 30|29 28] 27 26 25 24] 23 |22 21| 20 1916 17] 16 15|14 18] 12|12 0] 8 | 8 | 7 | 6 | 5 | 4 | 3] 2] 1 | 0
RSVD
ARB Bit Descriptions
Bit Name Description
63 RSVD Reserved. Write as read.
62 PIPE_DIS Pipelined Arbitration Disabled.
0: Pipelined arbitration enabled and the GLIU is not limited to one outstanding transaction.
1: Limit the entire GLIU to one outstanding transaction.
61:0 RSVD Reserved. Write as read.

4.2.2.4 Asynchronous SMI (ASMI)

MSR Address GLIUO: 10000083h
GLIU1: 40000083h

Type R/W

Reset Value 00000000_00000000h

ASMI is a condensed version of the Port ASMI signals. The EN bits ([15:8]) can be used to prevent a device from issuing an
ASMI. A write of 1 to the EN bit disables the device’s ASMI. The FLAG bits ([7:0]) are status bits; if 1, an ASMI was gener-
ated due to the associated device.

ASMI Register Map

63‘62|61‘60‘59‘58‘57|56‘55‘54‘53‘52‘51‘50|49‘48‘47‘46‘45|44‘43|42‘41‘40‘39‘38|37‘36|35‘34‘33‘32

RSVD
31‘30|29‘28‘27‘26‘25|24‘23‘22‘21‘20‘19‘18|17‘16 15(14|13|12|11|10| 9|8 |7 |6 |54 |3|2]|1]|0
RSVD Q00|00 |Q|Q|Q
GG |& |66 |E|&Ea|3|3(3(3|13(3(3/3
) e o e e e ) ) R ) )
51312121212122|3/31313/3/3 /3|3
<(I <I <):I <I <):I <(I <):I <I<E<E<(<E<(<E<(<(
~Nlo (| (o |d|o | | | | | | | |
o |a|adja|d|ja|jafajrjo|w|fF|o|lNn|d|o
[ S O I o N o T o W o B I n S o'
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ASMI Bit Descriptions

Bit Name Description
63:16 RSVD Reserved. Write as read.
15 P7_ASMI_EN Port 7 (GLIUO: Not Used; GLIU1: Not Used) Asynchronous SMI Enable. Write 0 to
allow Port 7 to generate an ASMI. ASMI status is reported in bit 7.
14 P6_ASMI_EN Port 6 (GLIUO: VP; GLIU1: Not Used) Asynchronous SMI Enable. Write 0 to allow
Port 6 to generate an ASMI. ASMI status is reported in bit 6.
13 P5_ASMI_EN Port 5 (GLIUO: GP; GLIU1: GIO) Asynchronous SMI Enable. Write 0 to allow Port 5 to

generate an ASMI. ASMI status is reported in bit 5.

12 P4_ASMI_EN Port 4 (GLIUO: DC; GLIU1: GLPCI) Asynchronous SMI Enable. Write O to allow Port 4
to generate an ASMI. ASMI status is reported in bit 4.

11 P3_ASMI_EN Port 3 (GLIUO: CPU Core; GLIU1: GLCP) Asynchronous SMI Enable. Write 0O to allow
Port 3 to generate an ASMI. ASMI status is reported in bit 3.

10 P2_ASMI_EN Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Asynchronous SMI Enable.
Write O to allow Port 2 to generate an ASMI. ASMI status is reported in bit 2.

9 P1_ASMI_EN Port 1 (GLIUO: GLMC; GLIU1: Interface to GLIUO) Asynchronous SMI Enable. Write
0 to allow Port 1 to generate an ASMI. ASMI status is reported in bit 1.
8 PO_ASMI_EN Port O (GLIUO: GLIU; GLIU1: GLIU) Asynchronous SMI Enable. Write O to allow Port 5
to generate an ASMI. ASMI status is reported in bit 0.

7 P7_ASMI_FLAG | Port 7 (GLIUO: Not Used; GLIU1: Not Used) Asynchronous SMI Flag (Read Only). If
(RO) 1, indicates that an ASMI was generated by Port 0. Cleared by source.

6 P6_ASMI_FLAG | Port 6 (GLIUO: VP; GLIU1: Not Used) Asynchronous SMI Flag (Read Only). If 1, indi-
(RO) cates that an ASMI was generated by Port 0. Cleared by source.

5 P5_ASMI_FLAG | Port 5 (GLIUO: GP; GLIU1: GIO) Asynchronous SMI Flag (Read Only). If 1, indicates
(RO) that an ASMI was generated by Port 5. Cleared by source.

4 P4_ASMI_FLAG | Port 4 (GLIUO: DC; GLIU1: GLPCI) Asynchronous SMI Flag (Read Only). If 1, indi-
(RO) cates that an ASMI was generated by Port 4. Cleared by source.

3 P3_ASMI_FLAG | Port 3 (GLIUO: CPU Core; GLIUL1: GLCP) Asynchronous SMI Flag (Read Only). If 1,
(RO) indicates that an ASMI was generated by Port 3. Cleared by source.

2 P2_ASMI_FLAG | Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Asynchronous SMI Flag (Read
(RO) Only). If 1, indicates that an ASMI was generated by Port 2. Cleared by source.

1 P1_ASMI_FLAG | Port 1 (GLIUO: GLMC; GLIU1: Interface to GLIUO) Asynchronous SMI Flag (Read
(RO) Only). If 1, indicates that an ASMI was generated by Port 1. Cleared by source.

0 PO_ASMI_FLAG | Port 0 (GLIUO: GLIU; GLIUL: GLIU) Asynchronous SMI Flag (Read Only). If 1, indi-
(RO) cates that an ASMI was generated by Port 1. Cleared by source.

4.2.25 Asynchronous ERR (AERR)

MSR Address GLIUO: 10000084h
GLIU1: 40000084h

Type R/W

Reset Value 00000000_00000000h

AERR is a condensed version of the port ERR signals. The EN bits ([15:8]) can be used to prevent a device from issuing an
AERR. A write of 1 to the EN bit disables the device’s AERR. The FLAG bits ([7:0]) are status bits. If high, an AERR was
generated due to the associated device.
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AERR Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16 1514 |13|12|11|10, 9| 8| 7|6 |5|4|3|2]|1]|0
RSVD ololofolaolalalo
616|666 6|86 |3)313(3(313(1313
(N (R Bou(l wt R owt L B ot S B i v gl gl g v
[l Wl o 2 ol el e o I I e e B I B e e
¥l |e|e|le|e|d|d|e ||| ||| |x
RS EA A AL A A A A Al
o o | < o [ [ | <SS TS ST
[ I T R I o W I I T O A T B = IR Vo IS I I IV A B B ]
Ao |jo |jaja o joa o
AERR Bit Descriptions
Bit Name Description
63:16 RSVD Reserved.
15 P7_AERR_EN Port 7 (GLIUO: Not Used; GLIUL: Not Used) Asynchronous Error Enable. Write O to
allow Port 7 to generate an AERR. AERR status is reported in bit 7.
14 P6_AERR_EN Port 6 (GLIUO: VP; GLIU1: Not Used) Asynchronous Error Enable. Write 0 to allow
Port 6 to generate an AERR. AERR status is reported in bit 6.
13 P5_AERR_EN Port 5 (GLIUO: GP; GLIU1: GIO) Asynchronous Error Enable. Write 0 to allow Port 5
to generate an AERR. AERR status is reported in bit 5.
12 P4_AERR_EN Port 4 (GLIUO: DC; GLIU1: GLPCI) Asynchronous Error Enable. Write O to allow
Port 4 to generate an AERR. AERR status is reported in bit 4.
11 P3_AERR_EN Port 3 (GLIUO: CPU Core; GLIUL: GLCP) Asynchronous Error Enable. Write O to
allow Port 3 to generate an AERR. AERR status is reported in bit 3.
10 P2_AERR_EN Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Asynchronous Error Enable.
Write 0O to allow Port 2 to generate an AERR. AERR status is reported in bit 2.
9 P1_AERR_EN Port 1 (GLIUO: GLMC; GLIUL: Interface to GLIUO) Asynchronous Error Enable.
Write 0 to allow Port 1 to generate an AERR. AERR status is reported in bit 1.
8 PO_AERR_EN Port 0 (GLIUO: GLIU; GLIU1: GLIU) Asynchronous Error Enable. Write 0 to allow
Port O to generate an AERR. AERR status is reported in bit 0.
7 P7_AERR_FLAG Port 7 (GLIUO: Not Used; GLIU1: Not Used) Asynchronous Error Flag. If 1, indi-
(RO) cates that an AERR was generated by Port 7. Cleared by source.
6 P6_AERR_FLAG Port 6 (GLIUO: VP; GLIU1: Not Used) Asynchronous Error Flag (Read Only). If 1,
(RO) indicates that an AERR was generated by Port 6. Cleared by source.
5 P5_AERR_FLAG Port 5 (GLIUO: GP; GLIU1: GIO) Asynchronous Error Flag (Read Only). If 1, indi-
(RO) cates that an AERR was generated by Port 5. Cleared by source.
4 P4_AERR_FLAG Port 4 (GLIUO: DC; GLIUL1: GLPCI) Asynchronous Error Flag (Read Only). If 1, indi-
(RO) cates that an AERR was generated by Port 4. Cleared by source.
3 P3_AERR_FLAG Port 3 (GLIUO: CPU Core; GLIU1: GLCP) Asynchronous Error Flag (Read Only). If
(RO) 1, indicates that an AERR was generated by Port 3. Cleared by source.
2 P2_AERR_FLAG Port 2 (GLIUO: Interface to GLIU1; GLIUL: Not Used) Asynchronous Error Flag
(RO) (Read Only). If 1, indicates that an AERR was generated by Port 2. Cleared by source.
1 P1_AERR_FLAG Port 1 (GLIUO: GLMC; GLIUL: Interface to GLIUO) Asynchronous Error Flag (Read
(RO) Only). If 1, indicates that an AERR was generated by Port 1. Cleared by source.
0 PO_AERR_FLAG Port O (GLIUO: GLIU; GLIUL: GLIU) Asynchronous Error Flag (Read Only). If 1,

(RO)

indicates that an AERR was generated by Port 0. Cleared by source.
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4226 Debug (DEBUG)

MSR Address GLIUO: 10000085h
GLIU1: 40000085h

Type R/W

Reset Value 00000000_00000000h

DEBUG Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37’36|35‘34‘33’32

RSVD

1[50 28] 20 27 20 25 2a] 232 [0 o 18 1 a6 s sa [z [ [0 o [ 8 [ 7 [ [ 5 [ [ 3 [ 2| 1] o

RSVD

DEBUG Bit Descriptions

Bit Name Description
63:0 RSVD Reserved. Write as read.
4.2.2.7 Physical Capabilities (PHY_CAP)
MSR Address GLIUO: 10000086h
GLIU1: 40000086h
Type RO
Reset Value GLIUO: 22711830_010C1086h
GLIU1: 22691830_01004009h
PHY_CAP Register Map
63 62|61|60 59|58|57 56|55‘54 53|52‘51 50|49|48 47‘46|45|44‘43|42 41|40|39‘38|37|36 35|34|33|32
S | NSTAT_ | NDBG_ NDBG_ | NPORTS | NCOH NIOD_SC NIOD_BM NP2D_BMK
@ CNT DA_CMP | RQ_CMP
31|30 29|28 27|26|25 24 23‘22 21|20‘19 18 17|16 15‘14|13|12 11|10 9|8|7‘6 3|2|1|0
NP2D_ NP2D_SC NP2D_RO NP2D_R NP2D_BMO NP2D_BM
BMK
PHY_CAP Bit Descriptions
Bit Name Description
63 RSVD Reserved. Write as read.
62:60 NSTAT_CNT Number of Statistic Counters.
59:57 NDBG_DA CMP Number of Data Comparators.
56:54 NDBG_RQ_CMP Number of Request Comparators.
53:51 NPORTS Number of +Ports on the GLIU.
50:48 NCOH Number of Coherent Devices.
47:42 NIOD_SC Number of IOD_SC Descriptors.
41:36 NIOD_BM Number of IOD_BM Descriptors.
35:30 NP2D_BMK Number of P2D_BMK Descriptors.
29:24 NP2D_SC Number of P2D_SC Descriptors.
23:18 NP2D_RO Number of P2D_RO Descriptors.
17:12 NP2D_R Number of P2D_R Descriptors.
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PHY_CAP Bit Descriptions (Continued)

Bit Name Description

11:6 NP2D_BMO Number of P2D_BMO Descriptors.

5.0 NP2D_BM Number of P2D_BM Descriptors.
4.2.2.8 Number of Outstanding Responses (NOUT_RESP)
MSR Address GLIUO: 10000087h

GLIU1: 40000087h

Type RO
Reset Value 00000000_00000000h

NOUT_RESP Register Map

63‘62‘61|60‘59‘58‘57‘S6

55‘54‘53‘52‘51|50‘49‘48

47‘46‘45‘44‘43|42‘41‘40

39‘38‘37‘36‘35|34‘33‘32

NOUT_RESP7 NOUT_RESP6 NOUT_RESP5 NOUT_RESP4
31‘30‘29|28‘27‘26‘25‘24 23‘22‘21‘20‘19|18‘17‘16 15‘14‘13‘12‘11|10‘ 9 ‘ 8|7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
NOUT_RESP3 NOUT_RESP2 NOUT_RESP1 NOUT_RESPO
NOUT_RESP Bit Descriptions

Bit Name Description
63:56 NOUT_RESP7 Number of Outstanding Responses on Port 7 (GLIUO: Not Used; GLIU1: Not
Used).
55:48 NOUT_RESP6 Number of Outstanding Responses on Port 6 (GLIUO: VP; GLIU1: Not Used).
47:40 NOUT_RESP5 Number of Outstanding Responses on Port 5 (GLIUO: GP; GLIU1: GIO).
39:32 NOUT_RESP4 Number of Outstanding Responses on Port 4 (GLIUO: DC; GLIU1: GLPCI).
31:24 NOUT_RESP3 Number of Outstanding Responses on Port 3 (GLIUO: CPU Core; GLIU1: GLCP).
23:16 NOUT_RESP2 Number of Outstanding Responses on Port 2 (GLIUO: Interface to GLIUL; GLIU1:
Not Used).
15:8 NOUT_RESP1 Number of Outstanding Responses on Port 1 (GLIUO: GLMC; GLIU1: Interface to
GLIUO0).
7:0 NOUT_RESPO Number of Outstanding Responses on Port 0 (GLIUO: GLIU; GLIU1: GLIU).
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4.2.2.9
MSR Address

GLIU1: 40000088h

Type RO

Reset Value

00000000_00000000h

Number of Outstanding Write Data (NOUT_WDATA)
GLIUO: 10000088h

NOUT_WDATA Register Map

63‘62|61‘60‘59‘58‘57|56

55‘54‘53‘52‘51‘50|49‘48

47‘46‘45|44‘43|42‘41‘40

39‘38|37‘36|35‘34‘33‘32

NOUT_WDATA7

NOUT_WDATA6

NOUT_WDATA5

NOUT_WDATA4

31‘30|29‘28‘27‘26‘25|24

23‘22‘21‘20‘19‘18|17‘16

15‘14‘13|12‘11|10‘ 9 ‘ 8

7]6[s]a]a]2]1]0

NOUT_WDATA3

NOUT_WDATA2

NOUT_WDATA1

NOUT_WDATAQ

NOUT_WDATA Bit Descriptions

Bit Name Description
63:56 NOUT_WDATA7 Number of Outstanding Write Data on Port 7 (GLIUO: Not Used; GLIU1: Not
Used).
55:48 NOUT_WDATA6 Number of Outstanding Write Data on Port 6 (GLIUO: VP; GLIU1: Not Used).
47:40 NOUT_WDATA5 Number of Outstanding Write Data on Port 5 (GLIUO: GP; GLIU1: GIO).
39:32 NOUT_WDATA4 Number of Outstanding Write Data on Port 4 (GLIUO: DC; GLIU1: GLPCI).
31:24 NOUT_WDATA3 Number of Outstanding Write Data on Port 3 (GLIUO: CPU Core; GLIUL:
GLCP).
23:16 NOUT_WDATA2 Number of Outstanding Write Data on Port 2 (GLIUO: Interface to GLIU1;
GLIU1: Not Used).
15:8 NOUT_WDATA1 Number of Outstanding Write Data on Port 1 (GLIUO: GLMC; GLIU1: Inter-
face to GLIUO).
7:0 NOUT_WDATAO Number of Outstanding Write Data on Port 0 (GLIUO: GLIU; GLIU1: GLIU).

4.2.2.10 SLAVE_ONLY

MSR Address GLIUO: 10000089h
GLIU1: 40000089h
Type RO
Reset Value GLIUO: 00000000_00000002h

GLIUL:

00000000_00000020h

This read only register indicates whether the Port is a slave only port, or if it is a master/slave port. Unused ports return 0.

SLAVE_ONLY Register Map
63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32
RSVD
31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9‘ 8
RSVD

P7_SLAVE_ONLY | o
P6_SLAVE_ONLY| »n
P5_SLAVE_ONLY | »
P4_SLAVE_ONLY | w
P2_SLAVE_ONLY|
P1_SLAVE_ONLY| o

P3_SLAVE_ONLY |

PO_SLAVE_ONLY | ~
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SLAVE_ONLY Bit Descriptions
Bit Name Description
63:8 RSVD Reserved. Returns 0.

7 PO_SLAVE__ Port 0 (GLIUO: GLIU; GLIU1: GLIU) Slave Only. If low, indicates that Port O is a slave
ONLY port. If high, Port 0 is a master/slave port.

6 P7_SLAVE_ Port 7 (GLIUO: Not Used; GLIU1: Not Used) Slave Only. If low, indicates that Port 7 is
ONLY a slave port. If high, Port 7 is a master/slave port.

5 P6_SLAVE_ Port 6 (GLIUO: VP; GLIU1: Not Used) Slave Only. If low, indicates that Port 6 is a slave
ONLY port. If high, Port 6 is a master/slave port.

4 P5_SLAVE_ Port 5 (GLIUO: GP; GLIU1: GIO) Slave Only. If low, indicates that Port 5 is a slave port.
ONLY If high, Port 5 is a master/slave port.

3 P4_SLAVE_ Port 4 (GLIUO: DC; GLIU1: GLPCI) Slave Only. If low, indicates that Port 4 is a slave
ONLY port. If high, Port 4 is a master/slave port.

2 P3_SLAVE_ Port 3 (GLIUO: CPU Core; GLIU1: GLCP) Slave Only. If low, indicates that Port 3 is a
ONLY slave port. If high, Port 3 is a master/slave port.

1 P2_SLAVE_ Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Slave Only. If low, indicates that
ONLY Port 2 is a slave port. If high, Port 2 is a master/slave port.

0 P1_SLAVE_ Port 1 (GLIUO: GLMC; GLIU1: Interface to GLIUO) Slave Only. If low, indicates that
ONLY Port 1 is a slave port. If high, Port 1 is a master/slave port.

4.2.2.11 WHO AM | (WHOAMI)

MSR Address GLIUO: 1000008Bh
GLIU1: 4000008Bh

Type RO

Reset Value Master Dependent

WHOAMI Register Map

63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32

RSVD

31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3

0K

RSVD DSID

WHOAMI Bit Descriptions

Bit Name Description
63:3 RSVD Reserved.
2:0 DSID Source ID of the Initiating Device. Used to prevent self referencing transactions.
000: Port 0 = GLIUO: GLIU GLIU1: GLIU
001: Port 1 = GLIUO: GLMC GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1 GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core GLIU1: GLCP
100: Port 4 = GLIUO: DC GLIU1: GLPCI
101: Port 5 = GLIUO: GP GLIU1: GIO
110: Port 6 = GLIUO: VP GLIU1: Not Used
111: Port 7 = GLIUO: Not Used GLIU1: Not Used
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4.2.2.12 Slave Disable (SLV_DIS)

MSR Address

Type
Reset Value

GLIUO: 1000008Ch

GLIU1: 4000008Ch

R/W

00000000_00000000h

The slave disable registers are available for the number of ports on the GLIU. Unused ports return 0.

SLV_DIS Register Map

63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32

RSVD

31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘l4‘13‘12‘11|10‘ 9 ‘ 8

RSVD

P6_SLAVE_DIS| o

P5_SLAVE_DIS| «n

P4_SLAVE_DIS| »

P3_SLAVE_DIS| w

P2_SLAVE_DIS| ~

P1_SLAVE_DIS|

PO_SLAVE_DIS| o

P7_SLAVE_DIS| ~

SLV_DIS Bit Descriptions

Bit Name Description
63:8 RSVD Reserved. Write as read.
7 P7_SLAVE_DIS Port 7 (GLIUO: Not Used; GLIU1: Not Used) Slave Transactions. Write 1 to disable
slave transactions to Port 7.
6 P6_SLAVE_DIS Port 6 (GLIUO: VP; GLIU1: Not Used) Slave Transactions. Write 1 to disable slave
transactions to Port 6.
5 P5_SLAVE_DIS Port 5 (GLIUO: GP; GLIU1: GIO) Slave Transactions. Write 1 to disable slave trans-
actions to Port 5.
4 P4_SLAVE_DIS Port 4 (GLIUO: DC; GLIU1: GLPCI) Slave Transactions. Write 1 to disable slave
transactions to Port 4.
3 P3_SLAVE_DIS Port 3 (GLIUO: CPU Core; GLIUL1: GLCP) Slave Transactions. Write 1 to disable
slave transactions to Port 3.
2 P2_SLAVE_DIS Port 2 (GLIUO: Interface to GLIU1; GLIU1: Not Used) Slave Transactions. Write 1
to disable slave transactions to Port 2.
1 P1_SLAVE_DIS Port 1 (GLIUO: GLMC; GLIU1: Interface to GLIUO) Slave Transactions. Write 1 to
disable slave transactions to Port 1.
0 PO_SLAVE_DIS Port 0 (GLIUO: GLIU; GLIU1: GLIU) Slave Transactions. Write 1 to disable slave
transactions to Port 0.
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4.2.2.13 Descriptor Statistic Counter (STATISTIC_CNTJ[0:3])

Descriptor Statistic Counter (STATISTIC_CNTI[0])
MSR Address GLIUO: 100000A0h
GLIU1: 400000A0h
Type WO
Reset Value 00000000_00000000h

Descriptor Statistic Counter (STATISTIC_CNT[1])

MSR Address GLIUO: 100000A4h
GLIU1: 400000A4h

Type WO

Reset Value 00000000_00000000h

Descriptor Statistic Counter (STATISTIC_CNTI[2])

MSR Address GLIUO: 100000A8h
GLIU1: 400000A8h

Type WO

Reset Value 00000000_00000000h

Descriptor Statistic Counter (STATISTIC_CNTI[3])

MSR Address GLIUO: 100000ACh
GLIU1: 400000ACh

Type WO

Reset Value 00000000_00000000h

STATISTIC_CNT[x] Registers Map

63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32

LOAD_VAL

31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0

STATISTIC_CNTIx] Bit Descriptions

Bit Name Description

63:32 LOAD_VAL

Counter Load Value. The value loaded here is used as the initial Statistics Counter
value when a LOAD action occurs or is commanded.

31:0 CNT

Counter Value. These bits provide the current counter value when read.
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4.2.2.14 Descriptor Statistic Mask (STATISTIC_MASK][0:3]

Descriptor Statistic Mask (STATISTIC_MASK]0]) Descriptor Statistic Mask (STATISTIC_MASK[2])
MSR Address GLIUO: 100000A1lh MSR Address GLIUO: 100000A9h

GLIU1: 400000A1h GLIU1: 400000A%h
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h
Descriptor Statistic Mask (STATISTIC_MASK][1]) Descriptor Statistic Mask (STATISTIC_MASK][3])
MSR Address GLIUO: 100000A5h MSR Address GLIUO: 100000ADh

GLIU1: 400000A5h GLIU1: 400000ADh
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h

STATISTIC_MASK][x] Register Map
63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32
IOD_MASK
31‘30‘29|28‘27‘26‘25‘24|23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
P2D MASK

STATISTIC_MASK][x] Bit Descriptions

Bit Name Description

63:32 IOD_MASK Mask for Hits to each IOD. Hits are determined after the request is arbitrated.
A ‘hit’ is determined by the following logical equation:

hit = |(IOD_MASK][n-1:0] & RQ_DESC_HIT[n-1:0] && is_io) | |(P2D_MASK[n-1:0] &
RQ_DESC_HIT[n-1:0] && is_mem).

31:0 P2D_MASK Mask for Hits to each P2D. A ‘hit’ is determined by the following logical equation:

hit = |(IOD_MASK][n-1:0] & RQ_DESC_HIT[n-1:0] && is_io) | |(P2D_MASK[n-1:0] &
RQ_DESC_HIT[n-1:0] && is_mem).
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4.2.2.15 Descriptor Statistic Action (STATISTIC_ACTION[O:3]

Descriptor Statistic Action (STATISTIC_ACTIONI[O0]) Descriptor Statistic Action (STATISTIC_ACTION[2])
MSR Address GLIUO: 100000A2h MSR Address GLIUO: 100000AAh
GLIU1: 400000A2h GLIU1: 400000AAh
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h
Descriptor Statistic Action (STATISTIC_ACTION[1]) Descriptor Statistic Action (STATISTIC_ACTION[3])
MSR Address GLIUO: 100000A6h MSR Address GLIUO: 100000AEh
GLIU1: 400000A6h GLIU1l: 400000AEh
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h

STATISTIC_ACTION[X] Register Map
63‘62‘61|60‘59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40|39‘38‘37‘36‘35|34‘33‘32

RSVD
31‘30‘29|28‘27‘26‘25‘24 23‘22‘21‘20‘19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8|7|6|54|3]|2 0
RSVD PREDIV (3|9 _
L 219 % 3 e E
é <| Ol g < <(| D| _l|
2|QE |2 | e |E |k
uigIZIE|T|T|T
N [N <
STATISTIC_ACTIONIx] Bit Descriptions
Bit Name Description
63:24 RSVD Reserved.
23:8 PREDIV Pre-divider used for ALWAYS_DEC. The pre-divider is free running and extends the
depth of the counter.
7 WRAP Decrement Counter Beyond Zero and Wrap.
0: Disable wrap; counter stops when it reaches zero.
1: Enable wrap; counter decrements through O to all ones.

6 ZERO_AERR Assert AERR on Cnt = 0. Assert AERR when STATISTIC_CNTI[x] = 0.

0: Disable.
1: Enable.

5 ZERO_ASMI Assert ASMI on Cnt = 0. Assert ASMI when STATISTIC_CNTI[x] = 0.

0: Disable.
1: Enable.

4 ALWAYS_DEC Always Decrement Counter. If enabled, the counter will decrement on every memory
clock, subject to the prescaler value PREDIV (bits [23:8]). Decrementing will continue
unless loading is occurring due to another action, or if the counter reaches zero and
WRAP is disabled (bit 7).

0: Disable.
1: Enable.

3 HIT_AERR Assert AERR on Descriptor Hit. The descriptor hits are ANDed with the masks and
then all ORed together.
0: Disable.

1: Enable.
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STATISTIC_ACTION[x] Bit Descriptions (Continued)

Bit Name Description

2 HIT_ASMI Assert ASMI on Descriptor Hit. The descriptor hits are ANDed with the masks and then
all ORed together.

0: Disable.
1: Enable.

1 HIT_DEC Decrement Counter on Descriptor Hit. The descriptor hits are ANDed with the masks
and then all ORed together.

0: Disable.
1: Enable.

0 HIT_LDEN Load Counter on Descriptor Hit. The descriptor hits are ANDed with the masks and
then all ORed together.

0: Disable.
1: Enable.

4.2.2.16 Request Compare Value (RQ_COMPARE_VALJ[0:3])

The Request Compare Value and the Request Compare Mask enable traps on specific transactions. A hit to the Request
Compare is determined by hit = (RQ_IN & RQ_COMPARE_MASK) == RQ_COMPARE_VAL). A hit can trigger the
RQ_CMP error sources when they are enabled. The value is compared only after the packet is arbitrated.

Request Compare Value (RQ_COMPARE_VAL[0]) Request Compare Value (RQ_COMPARE_VAL[2])
MSR Address GLIUO: 100000C0h MSR Address GLIUO: 100000C4h

GLIU1: 400000C0h GLIU1: 400000C4h
Type R/W Type R/W
Reset Value 001FFFFF_FFFFFFFFh Reset Value 001FFFFF_FFFFFFFFH
Request Compare Value (RQ_COMPARE_VAL[1]) Request Compare Value (RQ_COMPARE_VAL[3])
MSR Address GLIUO: 100000C2h MSR Address GLIUO: 100000C6h

GLIU1: 400000C2h GLIU1: 400000C6h
Type R/W Type R/W
Reset Value 001FFFFF_FFFFFFFFh Reset Value 001FFFFF_FFFFFFFFh

RQ_COMPARE_VAL[x] Register Map
63‘62|61‘60|59‘58‘57‘56‘55‘54‘53 52‘51‘50‘49‘48‘47|46‘45|44‘43|42‘41|40‘39|38‘37|36‘35‘34‘33‘32
RSVD RQ_VAL
31‘30|29‘28|27‘26‘25‘24‘23‘22‘21 20‘19‘18‘17‘16‘15|14‘13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5 | 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RQ_VAL

RQ_COMPARE_VAL[x] Bit Descriptions

Bit Name Description
63:53 RSVD Reserved. Write as read.
52:0 RQ_VAL Request Packet Value. This is the value compared against the logical bit-wise AND of
the incoming request packet and the RQ_COMPMASK in order to determine a ‘hit’.
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4.2.2.17 Request Compare Mask (RQ_COMPARE_MASK][0:3])

The Request Compare Value and the Request Compare Mask enable traps on specific transactions. A hit to the Request
Compare is determined by hit = (RQ_IN & RQ_COMPARE_MASK) == RQ_COMPARE_VAL). A hit can trigger the
RQ_CMP error sources when they are enabled. The value is compared only after the packet is arbitrated.

Request Compare Mask (RQ_COMPARE_MASK][O0]) Request Compare Mask (RQ_COMPARE_MASK][2])
MSR Address GLIUO: 100000C1h MSR Address GLIUO: 100000C5h
GLIU1: 400000C1h GLIU1: 400000C5h
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h
Request Compare Mask (RQ_COMPARE_MASK][1]) Request Compare Mask (RQ_COMPARE_MASK]3])
MSR Address GLIUO: 100000C3h MSR Address GLIUO: 100000C7h
GLIU1: 400000C3h GLIU1: 400000C7h
Type R/W Type R/W
Reset Value 00000000_00000000h Reset Value 00000000_00000000h

RQ_COMPARE_MASK]|x] Register Map
63‘62‘61‘60‘59|58|57‘56‘55‘54‘53 52‘51‘50‘49‘48|47|46‘45‘44‘43‘42|41‘40‘39‘38‘37|36‘35‘34‘33‘32
RSVD RQ_MASK
31‘30‘29‘28‘27|26|25‘24‘23‘22‘21 20‘19‘18‘17‘16|15|14‘13‘12‘11‘10| 9 ‘ 8 ‘ 7 ‘ 6 ‘ 5 | 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
RQ_MASK

RQ_COMPARE_MASK]x] Bit Descriptions

Bit Name Description
63:53 RSVD Reserved. Write as read.
52:0 RQ_MASK Request Packet Mask. This field is bit-wise logically ANDed with the incoming request
packet before it is compared to the RQ_COMPVAL.
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4.2.2.18 Data Compare Value Low (DA_COMPARE_VAL_LO[0:3])

The Data Compare Value and the Data Compare Mask enable traps on specific transactions. A hit to the Data Compare is
determined by hit = (DA_IN & DA _COMPARE_MASK) == DA_COMPARE_VAL). A hit can trigger the DA_CMP error
sources when they are enabled. The value is compared only after the packet is arbitrated.

Data Compare Value Low (DA_COMPARE_VAL_LOI0]) Data Compare Value Low (DA_COMPARE_VAL_LOI[2])

MSR Address GLIUO: 100000D0N MSR Address GLIUO: 100000D8h
GLIU1: 400000D0N GLIU1: 400000D8h

Type R/W Type R/W

Reset Value 00001FFF_FFFFFFFFh Reset Value 00001FFF_FFFFFFFFh

Data Compare Value Low (DA_COMPARE_VAL_LO[1]) Data Compare Value Low (DA_COMPARE_VAL_LO[3])

MSR Address GLIUO: 100000D4h MSR Address GLIUO: 100000DCh
GLIU1: 400000D4h GLIU1: 400000DCh

Type R/W Type R/W

Reset Value 00001FFF_FFFFFFFFh Reset Value 00001FFF_FFFFFFFFh

DA _COMPARE_VAL_LOJx] Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45 44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD DALO_VAL
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13 12‘11|1o‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
DALO_VAL

DA_COMPARE_VAL_L OJ[x] Bit Descriptions

Bit Name Description
63:45 RSVD Reserved. Write as read.
44:0 DALO_VAL Data Packet Compare Value [44:0]. This field forms the lower portion of the data value

which is compared to the logical bit-wise AND of the incoming data value and the data
value compare mask in order to determine a ‘hit’. The “HI” and “LO” portions of the
incoming data, the compare value, and the compare mask, are assembled into complete
bit patterns before these operations occur.
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4.2.2.19 Data Compare Value High (DA_COMPARE_VAL_HI[0:3]

The Data Compare Value and the Data Compare Mask enable traps on specific transactions. A hit to the Data Compare is
determined by hit = (DA_IN & DA _COMPARE_MASK) == DA_COMPARE_VAL). A hit can trigger the DA_CMP error
sources when they are enabled. The value is compared only after the packet is arbitrated.

Data Compare Value High (DA_COMPARE_VAL_HI[0]) Data Compare Value High (DA_COMPARE_VAL_HI[2])
MSR Address GLIUO: 100000D1h MSR Address GLIUO: 100000D%h
GLIU1: 400000D1h GLIU1: 400000DSh
Type R/W Type R/W
Reset Value 0000000F_FFFFFFFFh Reset Value 0000000F_FFFFFFFFh
Data Compare Value High (DA_COMPARE_VAL_HI[1]) Data Compare Value High (DA_COMPARE_VAL_HI[3])
MSR Address GLIUO: 100000D5h MSR Address GLIUO: 100000DDh
GLIU1: 400000D5h GLIU1: 400000DDh
Type RIW Type RIW
Reset Value 0000000F_FFFFFFFFh Reset Value 0000000F_FFFFFFFFh

DA _COMPARE_VAL_HI[x] Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36 35‘34‘33‘32
RSVD DAHI_VAL
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4|3 ‘ 2 ‘ 1 ‘ 0
DAHI_VAL

DA_COMPARE_VAL_HI[x] Bit Descriptions

Bit Name Description
63:36 RSVD Reserved. Write as read.
35:0 DAHI_VAL Data Packet Compare Value [80:45]. This field forms the upper portion of the data

value which is compared to the logical bit-wise AND of the incoming data value AND the
data value compare mask in order to determine a ‘hit’. The “HI” and “LO” portions of the
incoming data, the compare value, and the compare mask, are assembled into complete
bit patterns before these operations occur.
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4.2.2.20 Data Compare Mask Low (DA_COMPARE_MASK_LOJ[0:3])

The Data Compare Value and the Data Compare Mask enable traps on specific transactions. A hit to the Data Compare is
determined by hit = (DA_IN & DA _COMPARE_MASK) == DA_COMPARE_VAL). A hit can trigger the DA_CMP error
sources when they are enabled. The value is compared only after the packet is arbitrated.

Data Compare Mask Low Data Compare Mask Low

(DA_COMPARE_MASK_LOI[0]) (DA_COMPARE_MASK_LOJ[2])

MSR Address GLIUO: 100000D2h MSR Address GLIUO: 100000DAh
GLIU1: 400000D2h GLIU1: 400000DAh

Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

Data Compare Mask Low Data Compare Mask Low

(DA_COMPARE_MASK_LOI1]) (DA_COMPARE_MASK_LOI3])

MSR Address GLIUO: 100000D6h MSR Address GLIUO: 100000DEh
GLIU1: 400000D6h GLIU1: 400000DEh

Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

DA_COMPARE_MASK_LOI[x] Register Map
63|62‘61‘60‘59‘58‘57‘56‘55‘54‘53|52|51|50‘49‘48‘47‘46‘45 44‘43‘42|41|40|39‘38‘37‘36‘35‘34‘33‘32
RSVD DALO_MASK
31|30‘29‘28‘27‘26‘25‘24‘23‘22‘21|20|19|18‘l7‘16‘15‘14‘13 12‘11‘10| 9 | 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
DALO_MASK

DA_COMPARE_MASK_LOI[x] Bit Descriptions

Bit Name Description
63:45 | RSVD Reserved. Write as read.
44:0 DALO_MASK Data Packet Compare Value [44:0]. This field forms the lower portion of the data

COMPMASK value, which is then bit-wise logically ANDed with the incoming data value
before it is compared to the DA_COMPVAL. The “HI” and “LO” portions of the incoming
data, the compare value, and the compare mask, are assembled into complete bit pat-
terns before these operations occur.
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4.2.2.21 Data Compare Mask High (DA_COMPARE_MASK_HI[0:3])

Data Compare Mask High
(DA_COMPARE_MASK_HI[0])

Data Compare Mask High
(DA_COMPARE_MASK_HI[2])

MSR Address GLIUO: 100000D3h MSR Address GLIUO: 100000DBh
GLIU1: 400000D3h GLIU1: 400000DBh

Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

Data Compare Mask High
(DA_COMPARE_MASK_HI[1])

Data Compare Mask High
(DA_COMPARE_MASK_HI[3])

MSR Address GLIUO: 100000D7h MSR Address GLIUO: 100000DFh
GLIU1: 400000D7h GLIU1l: 400000DFh

Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

DA_COMPARE_MASK _HI[x] Register Map

63|62‘61‘60‘59‘58‘57‘56‘55‘54‘53|52|51|50‘49‘48‘47‘46‘45‘44‘43‘42|41|40|39‘38‘37‘36 35‘34‘33‘32

RSVD DAHI_MASK

1[0 29 28] 27 28] 2524 23] 2 212019 7] 1015 [aa [ [ 2] 12 [10] s [ 8 | 7 [0 [ 5 | 4| 3] 2] 2 | o

DAHI_MASK

DA_COMPARE_MASK_HI[x] Bit Descriptions

Bit Name Description
63:36 | RSVD Reserved. Write as read.
35:0 DAHI_MASK Data Packet Compare Mask [80:45]. This field forms the upper portion of the data

COMPMASK value, which is then bit-wise logically ANDed with the incoming data value
before it is compared to the DA_COMPVAL.The “HI” and “LO” portions of the incoming
data. the compare value, and the compare mask, are assembled into complete bit pat-
terns before these operations occur.
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4.2.3 P2D Descriptor MSRs
See Section 4.1.3.1 "Memory Routing and Translation" on page 51 for further details on the descriptor usage.

4.2.3.1 P2D Base Mask Descriptor (P2D_BM)
These registers set up the Physical-to-Device Base Mask descriptors for determining an address ‘hit’.

GLIUO P2D_BMI0:5] GLIU1 P2D_BM[0:8]
Type R/W Type R/W
Reset Value 000000FF_FFF00000h Reset Value 000000FF_FFF00000h
P2D_BM[x] Register Map
63‘62|61 60 59‘58‘57‘56‘55‘54‘53‘52‘51‘50‘49‘48‘47|46‘45|44‘43|42‘4l|40 39|38‘37|36‘35‘34‘33‘32
poiD1 |3 RSVD PBASE
o
=
O
o
31‘30|29 28 27‘26‘25‘24‘23‘22‘21‘20 19‘18‘17‘16‘15|14‘13|12‘11|10‘ 9 | 8|7 | 6 ‘ 5 | 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0
PBASE PMASK
P2D_BM][x] Bit Descriptions
Bit Name Description

63:61 PDID1 Descriptor Destination ID. These bits define which Port to route the request to, if it is a

‘hit’ based on the other settings in this register.

000: Port 0 = GLIUO: GLIU GLIU1: GLIU

001: Port 1 = GLIUO: GLMC GLIU1: Interface to GLIUO

010: Port 2 = GLIUO: Interface to GLIU1 GLIU1: Not Used

011: Port 3 = GLIUO: CPU Core GLIUl1: GLCP

100: Port 4 = GLIUO: DC GLIU1: GLPCI

101: Port 5 = GLIUO: GP GLIUL: GIO

110: Port 6 = GLIUO: VP GLIUL: Not Used

111: Port 7 = GLIUO: Not Used GLIU1: Not Used

60 PCMP_BIZ Compare Bizarro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address
hit. A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or
Halt cycle.

59:40 RSVD Reserved. Write as read.

39:20 | PBASE Physical Memory Address Base. These bits form the matching value against which the
masked value of the physical address, bits [31:12] are directly compared. If a match is
found, then a “hit’ is declared, depending on the setting of the Bizzaro flag comparator.

19:0 PMASK Physical Memory Address Mask. These bits are used to mask address bits [31:12] for
the purposes of this ‘hit’ detection.
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4.2.3.2 P2D Base Mask Offset Descriptor (P2D_BMO)

GLIUO P2D_BMOJ[0:1]
MSR Address 10000026h-10000027h
Type R/W
Reset Value 00000FF0_FFF00000h
P2D_BMOIx] Register Map
63‘62‘61 60 59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40 39‘38‘37‘36‘35|34‘33‘32
PDID1 % POFFSET PBASE
o
=
o
o
31‘30‘29 28 27‘26‘25‘24|23‘22‘21‘20 19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8|7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
PBASE PMASK
P2D_BMOIx] Bit Descriptions
Bit Name Description
63:61 PDID1 Descriptor Destination ID. These bits define which Port to route the request to, if it is a

‘hit’ based on the other settings in this register.

000: Port 0 = GLIUO: GLIU; GLIU1: GLIU

001: Port 1 = GLIUO: GLMC; GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1; GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core; GLIU1: GLCP

100: Port 4 = GLIUO: DC; GLIU1: GLPCI

101: Port 5 = GLIUO: GP; GLIU1: GIO

110: Port 6 = GLIUO: VP; GLIU1: Not Used

111: Port 7 = GLIUO: Not Used; GLIU1: Not Used

60 PCMP_BIZ Compare Bizzaro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address hit.
A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or Halt
cycle.

59:40 POFFSET Physical Memory Address 2s Comp Offset. 2s complement offset that is added to
physical address on a hit.

39:20 | PBASE Physical Memory Address Base. These bits form the matching value against which the
masked value of the physical address, bits [31:12] are directly compared. If a match is
found, then a “hit’ is declared, depending on the setting of the Bizzaro flag comparator

19:0 PMASK Physical Memory Address Mask. These bits are used to mask address bits [31:12] for
the purposes of this ‘hit’ detection.
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4.2.3.3 P2D Range Descriptor (P2D_R)

GLIUO P2D_R[0] GLIU1 P2D_R[0:3]

MSR Address 10000028h MSR Address 40000029h-4000002Ch
Type R/W Type R/W

Reset Value 00000000_O0O00FFFFFh Reset Value 00000000_000FFFFFh

P2D_R[x] Register Map
59|58|57‘56‘55‘54‘53|52‘51‘50‘49‘48|47|46‘45‘44‘43‘42|41‘40 39‘38‘37|36‘35‘34‘33‘32
RSVD PMAX

63 ‘ 62 ‘ 61
PDID1

[e2]
o

PCMP_BIZ

N
[ee)

31‘30‘29 27|26|25‘24‘23‘22‘21|20 19‘18‘17‘16|15|14‘13‘12‘11‘10| 9 ‘ 8|7 ‘ 6 ‘ 5 | 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0

PMAX PMIN

P2D_R[x] Bit Descriptions

Bit Name Description

63:61 PDID1 Descriptor Destination ID. These bits define which Port to route the request to, if it is a
‘hit’ based on the other settings in this register.

000: Port 0 = GLIUO: GLIU; GLIU1: GLIU

001: Port 1 = GLIUO: GLMC; GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1; GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core; GLIUL1: GLCP

100: Port 4 = GLIUO: DC; GLIU1: GLPCI

101: Port 5 = GLIUO: GP; GLIU1: GIO

110: Port 6 = GLIUO: VP; GLIU1: Not Used

111: Port 7 = GLIUO: Not Used; GLIU1: Not Used

60 PCMP_BIZ Compare Bizzaro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address hit.
A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or Halt

cycle.
59:40 RSVD Reserved.
39:20 PMAX Physical Memory Address Max. These bits form the value denoting the upper (ending)

address of the physical memory, which is compared to determine a hit.

19:0 PMIN Physical Memory Address Min. These bits form the value denoting the lower (starting)
address of the physical memory, which is compared to determine a hit. Hence, a hit
occurs if the physical address [31:12] >= PMIN and <= PMAX.
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4.2.3.4 P2D Range Offset Descriptor (P2D_RO)

GLIUO P2D_RO[0:2]
MSR Address 10000029h-1000002Bh
Type R/W
Reset Value 00000000_O0O00FFFFFh
P2D_ROJx] Register Map
63‘62‘61 60 59‘58‘57‘56|55‘54‘53‘52‘51|50‘49‘48|47‘46‘45‘44‘43|42‘41‘40 39‘38‘37‘36‘35|34‘33‘32
PDID1 % OFFSET PMAX
o
=
o
o
31‘30‘29 28 27‘26‘25‘24|23‘22‘21‘20 19|18‘17‘16|15‘14‘13‘12‘11|10‘ 9 ‘ 8|7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
PMAX PMIN
P2D_RO[x] Bit Descriptions
Bit Name Description
63:61 PDID1 Descriptor Destination ID. These bits define which Port to route the request to, if it is a

‘hit’ based on the other settings in this register.

000: Port 0 = GLIUO: GLIU; GLIU1: GLIU

001: Port 1 = GLIUO: GLMC; GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1; GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core; GLIUL1: GLCP

100: Port 4 = GLIUO: DC; GLIU1: GLPCI

101: Port 5 = GLIUO: GP; GLIU1: GIO

110: Port 6 = GLIUO: VP; GLIU1: Not Used

111: Port 7 = GLIUO: Not Used; GLIU1: Not Used

60 PCMP_BIZ Compare Bizzaro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address hit.
A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or Halt
cycle.

59:40 POFFSET Physical Memory Address 2s Comp Offset. 2s complement offset that is added to
physical address on a hit.

39:20 | PMAX Physical Memory Address Max. These bits form the value denoting the upper (ending)
address of the physical memory, which is compared to determine a hit.

19:0 PMIN Physical Memory Address Min. These bits form the value denoting the lower (starting)
address of the physical memory, which is compared to determine a hit. Hence, a hit
occurs if the physical address [31:12] >= PMIN and <= PMAX.
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4.2.3.5 P2D Swiss Cheese Descriptor (P2D_SC)

GLIUO P2D_SCI[0] GLIU1 P2D_SCJ[0]

MSR Address 1000002Ch MSR Address 4000002Dh

Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

P2D_SCO0 Register Map
59‘58‘57‘56‘55‘54‘53‘52‘51‘50‘49‘48 47|46‘45|44‘43|42‘41|40‘39|38‘37|36‘35‘34‘33‘32
RSVD WEN

63 ‘ 62 | 61
PDID1

[e2]
o

PCMP_BIZ

[ee]

31‘30|29 2 27‘26‘25‘24‘23‘22‘21‘20‘19‘18‘17‘16 15|14 13|12‘11|10‘ 9 | 8 ‘ 7 | 6 ‘ 5 | 4 ‘ 3 ‘ 2 ‘ 1 ‘ 0

REN RSVD PSCBASE

P2D_SCO Bit Descriptions

Bit Name Description

63:61 PDID1 Descriptor Destination ID. These bits define which Port to route the request to, if it is a
‘hit’ based on the other settings in this register.

000: Port 0 = GLIUO: GLIU; GLIU1: GLIU

001: Port 1 = GLIUO: GLMC; GLIU1: Interface to GLIUO
010: Port 2 = GLIUO: Interface to GLIU1; GLIU1: Not Used
011: Port 3 = GLIUO: CPU Core; GLIUL1: GLCP

100: Port 4 = GLIUO: DC; GLIU1: GLPCI

101: Port 5 = GLIUO: GP; GLIU1: GIO

110: Port 6 = GLIUO: VP; GLIU1: Not Used

111: Port 7 = GLIUO: Not Used; GLIU1: Not Used

60 PCMP_BIZ Compare Bizzaro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address hit.
A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or Halt

cycle.

59:48 RSVD Reserved.

47:32 WEN Enable hits to the base for the ith 16K page for writes. When set to 1, causes the
incoming request to be routed to the port specified in PDID1 if the incoming request is a
write type.

31:16 REN Enable hits to the base for the ith 16K page for reads. When set to 1, causes the
incoming request to be routed to the port specified in PDID1 if the incoming request is a
read type.

15:14 | RSVD Reserved.

13:0 PBASE Physical Memory Address Base for Hit. These bits form the basis of comparison with

incoming checks that the physical address supplied by the device’s request on address
bits [31:18] are equal to PBASE. Bits [17:14] of the physcial address are used to choose
the ith 16K region of WEN/REN for a hit.
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4.2.4 I/0 Descriptor MSRs
See Section 4.1.3.2 "I/0O Routing and Translation" on page 53 for further details on the descriptor usage.

4.2.4.1 10D Base Mask Descriptors (IOD_BM)

GLIUO IOD_BMI[0:3] GLIU1 IOD_BM[0:3]

MSR Address 100000EOh-100000E2h MSR Address 400000E0h-400000E2h
Type R/W Type R/W

Reset Value 000000FF_FFF00000h Reset Value 000000FF_FFF00000h

IOD_BM[x] Register Map

63‘62‘61 60 59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32
oo Y RSVD IBASE
o
=
Q
31‘30‘29 28 27‘26‘25|24‘23‘22‘21|20 19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
IBASE IMASK
IOD_BM][x] Bit Descriptions
Bit Name Description

63:61 IDID I/O Descriptor Destination ID. These bits define which Port to route the request to, if it

is a ‘hit’ based the other settings in this register.

000: Port 0 = GLIUO: GLIU GLIU1: GLIU

001: Port 1 = GLIUO: GLMC GLIUL: Interface to GLIUO

010: Port 2 = GLIUO: Interface to GLIU1 GLIUL: Not Used

011: Port 3 = GLIUO: CPU Core GLIUl: GLCP

100: Port 4 = GLIUO: DC GLIU1: GLPCI

101: Port 5 = GLIUO: GP GLIU1: GIO

110: Port 6 = GLIUO: VP GLIU1: Not Used

111: Port 7 = GLIUO: Not Used GLIU1: Not Used

60 ICMP_BIZ Compare Bizzaro Flag.

0: Consider only transactions whose Bizzaro flag is low as a potentially valid address hit.
A low Bizarro flag indicates a normal transaction cycle such as a memory or 1/O.

1: Consider only transactions whose Bizarro flag is high as a potentially valid address
hit. A high Bizzaro flag indicates a ‘special’ transaction, such as a PCI Shutdown or
Halt cycle.

59:40 RSVD Reserved. Write as read.

39:20 IBASE Physical I/O Address Base. These bits form the matching value against which the
masked value of the physical address, bits [19:0] are directly compared. If a match is
found, then a “hit’ is declared, depending on the setting of the Bizzaro flag comparator.

19:0 IMASK Physical /0 Address Mask. These bits are used to mask address bits [31:12] for the
purposes of this ‘hit’ detection.
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4.2.4.2 10D Swiss Cheese Descriptors (IOD_SC)

GLIUO IOD_SC[0:5] GLIU1 |IOD_SC[0:5]

MSR Address 100000E3h-100000E8h MSR Address 400000E3h-400000E8h
Type R/W Type R/W

Reset Value 00000000_00000000h Reset Value 00000000_00000000h

I0OD_SC[x] Register Map
59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD

[o2]
o

63 ‘ 62 ‘ 61
IDID1

ICMP_BIZ

31‘30‘29 28 27‘26‘25|24 23‘22 21(20 19‘18|17‘16‘15‘14|13‘12‘1l|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3|2 ‘ 1 ‘ 0

EN RSVD E 5 IBASE RSVD
S |x
IOD_SC Bit Descriptions
Bit Name Description
63:61 IDID1 Descriptor Destination ID 1. Encoded port number of the destination of addresses

which produce a ‘hit’ based on the other fields in this descriptor.

60 ICMP_BIZ Compare Bizzaro Flag. Used to check that the Bizzaro flag of the request is equal to
the PICMP_BIZ_SC bit (this bit). If a match does not occur, then the incoming request
cannot generate a hit. The Bizzaro flag, if set in the incoming request, signifies a “spe-
cial’ cycle such as a PCI Shutdown or Halt.

59:32 RSVD Reserved. Write as read.

31:24 EN Enable for Hits to IDID1 or else SUBP. Setting these bits enables hits to IDID1. If not
enabled, subtractive port is selected per GLD_MSR_CONFIG, bits [2:0] (MSR GLIUO:
10002001h; GLIU1: 40002001h). (See Section 4.2.1.2 "GLD Master Configuration MSR
(GLD_MSR_CONFIG)" on page 59 for bit descriptions).

23:22 RSVD Reserved.

21 WEN Descriptor Hits IDID1 on Write Request Types else SUBP. If set, causes the incom-
ing request to be routed to the port specified in IDID1 if the incoming request is a Write
type. If not set, subtractive port is selected per GLD_MSR_CONFIG, bits [2:0] (MSR
GLIUO: 10002001h; GLIU1: 40002001h). (See Section 4.2.1.2 "GLD Master Configura-
tion MSR (GLD_MSR_CONFIG)" on page 59 for bit descriptions).

20 REN Descriptors Hit IDID1 on Read Request Types else SUBP. If set, causes the incom-
ing request to be routed to the port specified in IDID1 if the incoming request is a Read
type. If not set, subtractive port is selected per GLD_MSR_CONFIG, bits [2:0] (MSR
GLIUO: 10002001h; GLIU1: 40002001h). (See Section 4.2.1.2 "GLD Master Configura-
tion MSR (GLD_MSR_CONFIG)" on page 59 for bit descriptions).

19:3 IBASE 1/0 Memory Base. This field forms the basis of comparison with the incoming checks
that the physical address supplied by the device’s request on address bits [31:18] are
equal to the PBASE field of descriptor register bits [13:0].

2:0 RSVD Reserved. Write as read.
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This section describes the internal operations of the
Geode™ GX processor's CPU Core from a programmer’s
point of view. It includes a description of the traditional
“core” processing and FPU operations. The integrated
function registers are described in the next chapter.

The primary register sets within the processor core include:

« Application Register Set
« System Register Set

51 Core Processor Initialization

The CPU Core is initialized when the RST# (Reset) signal
is asserted. The CPU Core is placed in real mode and the
registers listed in Table 5-1 are set to their initialized val-
ues. RST# invalidates and disables the CPU cache, and

turns off paging. When RST# is asserted, the CPU termi-
nates all local bus activity and all internal execution. While
RST# is asserted, the internal pipeline is flushed and no
instruction execution or bus activity occurs.

Approximately 150 to 250 external clock cycles after RST#
is deasserted, the processor begins executing instructions
at the top of physical memory (address location
FFFFFFFONh). The actual number of clock cycles depends
on the clock scaling in use. Also, before execution begins,
an additional 22° clock cycles are needed when self-test is
requested.

Typically, an intersegment jump is placed at FFFFFFFOh.
This instruction forces the processor to begin execution in
the lowest 1 MB of address space. Table 5-1 lists the CPU
Core registers and illustrates how they are initialized.

Table 5-1. Initialized Core Register Controls

Initialized Contents
Register | Register Name (Note 1) Comments
EAX Accumulator XXXXXXXXh 00000000h indicates self-test passed.
EBX Base XXXXXXXXh
ECX Count XXXXXXXXh
EDX Data xxxx 04 [DIRO]h DIRO = Device ID
EBP Base Pointer XXXXXXXXN
ESI Source Index XXXXXXXXh
EDI Destination Index XXXXXXXXh
ESP Stack Pointer XXXXXXXXh
EFLAGS Extended Flags 00000002h See Table 5-4 on page 97 for bit definitions.
EIP Instruction Pointer 0000FFFOh
ES Extra Segment 0000h Base address set to 00000000h. Limit set to FFFFh.
CS Code Segment FO0Oh Base address set to FFFFO000h. Limit set to FFFFh.
SS Stack Segment 0000h Base address set to 00000000h. Limit set to FFFFh.
DS Data Segment 0000h Base address set to 00000000h. Limit set to FFFFh.
FS Extra Segment 0000h Base address set to 00000000h. Limit set to FFFFh.
GS Extra Segment 0000h Base address set to 00000000h. Limit set to FFFFh.
IDTR Interrupt Descriptor Table Register Base = 0, Limit = 3FFh
GDTR Global Descriptor Table Register XXXXXXXXD
LDTR Local Descriptor Table Register xxxxh
TR Task Register xxxxh
CRO Control Register 0 60000010h See Table 5-10 on page 100 for bit descriptions.
CR2 Control Register 2 XXXXXXXXh See Table 5-9 on page 100 for bit descriptions.
CR3 Control Register 3 XXXXXXXXh See Table 5-8 on page 100 for bit descriptions.
CR4 Control Register 4 00000000h See Table 5-7 on page 100 for bit descriptions.
Note 1.  x = Undefined value.
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52 Instruction Set Overview

The CPU Core instruction set can be divided into nine
types of operations:

e Arithmetic

« Bit Manipulation

» Shift/Rotate

« String Manipulation

» Control Transfer

» Data Transfer

* Floating Point

« High-Level Language Support
* Operating System Support

The instructions operate on as few as zero operands and
as many as three operands. A NOP (no operation) instruc-
tion is an example of a zero-operand instruction. Two-oper-
and instructions allow the specification of an explicit source
and destination pair as part of the instruction. These two-
operand instructions can be divided into ten groups accord-
ing to operand types:

* Register to Register

« Register to Memory

* Memory to Register

¢ Memory to Memory

* Registerto I/O

* 1/O to Register

¢ Memory to I/O

« 1/O to Memory

« Immediate Data to Register
« Immediate Data to Memory

An operand can be held in the instruction itself (as in the
case of an immediate operand), in one of the processor’s
registers or 1/O ports, or in memory. An immediate operand
is fetched as part of the opcode for the instruction.

Operand lengths of 8, 16, 32 or 48 bits are supported as
well as 64 or 80 bits associated with floating-point instruc-
tions. Operand lengths of 8 or 32 bits are generally used
when executing code written for 386- or 486-class (32-bit
code) processors. Operand lengths of 8 or 16 bits are gen-
erally used when executing existing 8086 or 80286 code
(16-bit code). The default length of an operand can be
overridden by placing one or more instruction prefixes in
front of the opcode. For example, the use of prefixes allows
a 32-bit operand to be used with 16-bit code or a 16-bit
operand to be used with 32-bit code.

The Processor Core Instruction Set (see Table 8-26 on
page 500) contains the clock count table that lists each
instruction in the CPU instruction set. Included in the table
are the associated opcodes, execution clock counts, and
effects on the EFLAGS register.

5.2.1 Lock Prefix

The LOCK prefix may be placed before certain instructions
that read, modify, then write back to memory. The PCI will
not be granted access in the middle of locked instructions.
The LOCK prefix can be used with the following instructions
only when the result is a write operation to memory.

« Bit Test Instructions (BTS, BTR, BTC)
« Exchange Instructions (XADD, XCHG, CMPXCHG)

* One-Operand Arithmetic and Logical Instructions (DEC,
INC, NEG, NOT)

e Two-Operand Arithmetic and Logical Instructions (ADC,
ADD, AND, OR, SBB, SUB, XOR).

An invalid opcode exception is generated if the LOCK pre-
fix is used with any other instruction or with one of the
instructions above when no write operation to memory
occurs (for example, when the destination is a register).

5.2.2 Register Sets

The accessible registers in the processor are grouped into
two sets:

1) The Application Register Set contains the registers
frequently used by application programmers. Table 5-
2 on page 95 shows the General Purpose, Segment,
Instruction Pointer and EFLAGS registers.

2) The System Register Set contains the registers typi-
cally reserved for operating systems programmers:
Control, System Address, Debug, Configuration, and
Test registers. All accesses to the these registers use
special CPU instructions.

Both of these register sets are discussed in detail in the
subsections that follow.
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5.3 Application Register Set

The Application Register Set consists of the registers most
often used by the applications programmer. These regis-
ters are generally accessible, although some bits in the
EFLAGS registers are protected.

The General Purpose register contents are frequently
modified by instructions and typically contain arithmetic
and logical instruction operands.

In real mode, Segment registers contain the base
address for each segment. In protected mode, the Seg-
ment registers contain segment selectors. The segment
selectors provide indexing for tables (located in memory)

that contain the base address for each segment, as well as
other memory addressing information.

The Instruction Pointer register points to the next
instruction that the processor will execute. This register is
automatically incremented by the processor as execution
progresses.

The EFLAGS register contains control bits used to reflect
the status of previously executed instructions. This register
also contains control bits that affect the operation of some
instructions.

Table 5-2. Application Register Set

31|30(29(28|27|26|25|24|23(22(21{20|19|18|17|16|15|14|13|12(11{10{9 |8 |7|6|5|4|3|2|1|0
General Purpose Registers
AX
AH ] AL
EAX (Extended A Register)
BX
BH ] BL
EBX (Extended B Register)
CX
CH ] CcL
ECX (Extended C Register)
DX
DH ] DL

EDX (Extended D Register)

S| (Source Index)

ESI (Extended Source Index)

DI (Destination Index)

EDI (Extended Destination Index)

BP (Base Pointer)

EBP (Extended Base Pointer)

SP (Stack Pointer)

ESP (Extended Stack Pointer)

Segment (Selector) Registers

CS (Code Segment)

SS (Stack Segment)

DS (D Data Segment)

ES (E Data Segment)

FS (F Data Segment)

GS (G Data Segment)

Instruction Pointer and EFLAGS Registers

EIP (Extended Instruction Pointer)
ESP (Extended EFLAGS Register)
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531 General Purpose Registers

The General Purpose registers are divided into four data
registers, two pointer registers, and two index registers as
shown in Table 5-2 on page 95.

The Data registers are used by the applications program-
mer to manipulate data structures and to hold the results of
logical and arithmetic operations. Different portions of gen-
eral data registers can be addressed by using different
names.

An “E” prefix identifies the complete 32-bit register. An “X”
suffix without the “E” prefix identifies the lower 16 bits of
the register.

The lower two bytes of a data register are addressed with
an “H” suffix (identifies the upper byte) or an “L’ suffix (identi-
fies the lower byte). These _L and _H portions of the data
registers act as independent registers. For example, if the
AH register is written to by an instruction, the AL register
bits remain unchanged.

The Pointer and Index registers are listed below.

Sl or ESI Source Index
Dl or EDI Destination Index
SP or ESP Stack Pointer
BP or EBP Base Pointer

These registers can be addressed as 16- or 32-bit registers,
with the “E” prefix indicating 32 bits. The Pointer and Index
registers can be used as general purpose registers; how-
ever, some instructions use a fixed assignment of these
registers. For example, repeated string operations always
use ESI as the source pointer, EDI as the destination
pointer, and ECX as a counter. The instructions that use
fixed registers include multiply and divide, 1/0 access,
string operations, stack operations, loop, variable shift and
rotate, and translate instructions.

The CPU Core implements a stack using the ESP register.
This stack is accessed during the PUSH and POP instruc-
tions, procedure calls, procedure returns, interrupts, excep-
tions, and interrupt/exception returns. The Geode GX
processor automatically adjusts the value of the ESP dur-
ing operations that result from these instructions.

The EBP register may be used to refer to data passed on
the stack during procedure calls. Local data may also be
placed on the stack and accessed with BP. This register
provides a mechanism to access stack data in high-level
languages.

5.3.2 Segment Registers

The 16-bit Segment registers are part of the main memory
addressing mechanism. The six segment registers are:

CS - Code Segment

DS - Data Segment

SS - Stack Segment

ES - Extra Segment

FS - Additional Data Segment

GS - Additional Data Segment

The Segment registers are used to select segments in
main memory. A segment acts as private memory for differ-
ent elements of a program such as code space, data space
and stack space. There are two segment mechanisms, one
for real and virtual 8086 operating modes and one for pro-
tected mode.

The active Segment register is selected according to the
rules listed in Table 5-3 and the type of instruction being
currently processed. In general, the DS register selector is
used for data references. Stack references use the SS reg-
ister, and instruction fetches use the CS register. While
some selections may be overridden, instruction fetches,
stack operations, and the destination write operation of
string operations cannot be overridden. Special segment-
override instruction prefixes allow the use of alternate seg-
ment registers. These segment registers include the ES,
FS, and GS registers.

5.3.3 Instruction Pointer Register

The Instruction Pointer (EIP) register contains the offset
into the current code segment of the next instruction to be
executed. The register is normally incremented by the
length of the current instruction with each instruction exe-
cution unless it is implicitly modified through an interrupt,
exception, or an instruction that changes the sequential
execution flow (for example JMP and CALL).

Table 5-3. Segment Register Selection Rules

Implied (Default) | Segment-Override
Type of Memory Reference Segment Prefix
Code Fetch CSs None
Destination of PUSH, PUSHF, INT, CALL, PUSHA instructions SS None
Source of POP, POPA, POPF, IRET, RET instructions SS None
Destination of STOS, MOVS, REP STOS, REP MOVS instructions ES None
Other data references with effective address using base registers of: DS CS,ES, FS, GS, SS
EAX, EBX, ECX, EDX, ESI, EDI, EBP, ESP SS CS, DS, ES, FS, GS
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5.3.4 EFLAGS Register lower 16 bits of this register are used when executing 8086

The EFLAGS register contains status information and con- O 80286 code. Table 5-4 gives the bit formats for the
trols certain operations on the Geode GX processor. The ~ EFLAGS register.

Table 5-4. EFLAGS Register

Bit Name Flag Type | Description
31:22 RSVD - Reserved. Set to 0.
21 ID System Identification Bit. The ability to set and clear this bit indicates that the CPUID instruction is sup-
ported. The ID can be modified only if the CPUID bit in CCR4 (Index E8h[7]) is set.
20:19 RSVD - Reserved. Set to 0.
18 AC System Alignment Check Enable. In conjunction with the AM flag (bit 18) in CRO, the AC flag deter-

mines whether or not misaligned accesses to memory cause a fault. If AC is set, alignment
faults are enabled.

17 VM System Virtual 8086 Mode. If set while in protected mode, the processor switches to virtual 8086 oper-
ation handling segment loads as the 8086 does, but generating exception 13 faults on privileged
opcodes. The VM bit can be set by the IRET instruction (if current privilege level is 0) or by task
switches at any privilege level.

16 RF Debug Resume Flag. Used in conjunction with debug register breakpoints. RF is checked at instruction
boundaries before breakpoint exception processing. If set, any debug fault is ignored on the
next instruction.

15 RSVD - Reserved. Set to 0.

14 NT System Nested Task. While executing in protected mode, NT indicates that the execution of the current
task is nested within another task.

13:12 I0PL System 1/0O Privilege Level. While executing in protected mode, IOPL indicates the maximum current
privilege level (CPL) permitted to execute I/O instructions without generating an exception 13
fault or consulting the I/O permission bit map. IOPL also indicates the maximum CPL allowing
alteration of the IF bit when new values are popped into the EFLAGS register.

11 OF Arithmetic | Overflow Flag. Set if the operation resulted in a carry or borrow into the sign bit of the result but
did not result in a carry or borrow out of the high-order bit. Also set if the operation resulted in a
carry or borrow out of the high-order bit but did not result in a carry or borrow into the sign bit of
the result.

10 DF Control Direction Flag. When cleared, DF causes string instructions to auto-increment (default) the
appropriate index registers (ESI and/or EDI). Setting DF causes auto-decrement of the index
registers to occur.

9 IF System Interrupt Enable Flag. When set, maskable interrupts (INTR input pin) are acknowledged and
serviced by the CPU.
8 TF Debug Trap Enable Flag. Once set, a single-step interrupt occurs after the next instruction completes
execution. TF is cleared by the single-step interrupt.
7 SF Arithmetic | Sign Flag. Set equal to high-order bit of result (0 indicates positive, 1 indicates negative).
6 ZF Arithmetic | Zero Flag. Set if result is zero; cleared otherwise.
5 RSVD - Reserved. Set to 0.
4 AF Arithmetic | Auxiliary Carry Flag. Set when a carry out of (addition) or borrow into (subtraction) bit position
3 of the result occurs; cleared otherwise.
RSVD - Reserved. Set to 0.
2 PF Arithmetic | Parity Flag. Set when the low-order 8 bits of the result contain an even number of ones; other-
wise PF is cleared.
1 RSVD Reserved. Set to 1.
CF Arithmetic | Carry Flag. Set when a carry out of (addition) or borrow into (subtraction) the most significant bit

of the result occurs; cleared otherwise.
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54 System Register Set
The System Register Set, shown in Table 5-5, consists of Table 5-5. System Register Set
registers not generally used by application programmers. i
These registers are either initialized by the system BIOS or G N E ) V\é'_dth
employed by system level programmers who generate roup ame unction (Bits)
operating systems and memory management programs. Control CRO System Control 32
Associated with the System Register Set are certain tables Registers Register
and registers that are listed in Table 5-5. CR2 Page Fault Linear 32
The Control registers control certain aspects of the CPU Address Register
Core such as paging, coprocessor functions, and segment CR3 Page Directory Base 32
protection. Register
The CPU Core Configuration registers are used to initial- CR4 Feature Enables 32
ize, provide for, test or define most of the features of the CPU Core PLn Pipeline 64
CPU Core. The attributes of these registers include: Configuration Control Registers
. Regist -
* CPU setup - Enable cache, features, operating modes. egisters IMn Instruction Memory 64
. . . Control Registers
» Debug support - Provide debugging facilities for the
Geode GX processor and enable the use of data access DMn DaltaF‘eMe,mory Con- 64
breakpoints and code execution breakpoints. trol Registers
o BCn Bus Controller Con- 64
 Built-in Self-test (BIST) support. trol Registers
« Test - Support a mechanism to test the contents of the FPUN Floating Point Unit 64
on-chip caches and the Translation Lookaside Buffers Shadow Registers
(TLBs). Descriptor GDTR GDT Register 32
« In-Circuit Emulation (ICE) - Provide for a alternative Table IDTR IDT Register 32
accessing path to support an ICE. Registers :
LDTR LDT Register 16
. CEU |d_ent|f|cat|on -_Allow the BIOS ar_1d other software Task Register | TR Task Register 16
to identify the specific CPU and stepping.
Performance PCRn Performance 8
* Power Management. Registers Control Registers

« Performance Monitoring - Enables test software to
measure the performance of application software.

The Descriptor Table registers point to tables used to
manage memory segments and interrupts.

The Task State register points to the Task State Seg-
ment, which is used to save and load the processor state
when switching tasks.

Table 5-5 lists the System Register Sets along with their
size and function.
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54.1 Control Registers

A map of the Control registers (CR0O, CR1, CR2, CR3, and
CR4) is shown in Table 5-6 and the bit descriptions are in
the tables that follow. (These registers should not be con-
fused with the CRRn registers.) CRO contains system con-
trol bits that configure operating modes and indicate the
general state of the CPU. The lower 16 bits of CRO are
referred to as the Machine Status Word (MSW).

When operating in real mode, any program can read and
write the control registers. In protected mode, however,
only privilege level 0 (most-privileged) programs can read
and write these registers.

L1 Cache Controller

The Geode GX processor contains an on-board 16 KB uni-
fied data/instruction write-back L1 cache. With the memory
controller on-board, the L1 cache requires no external logic
to maintain coherency. All DMA cycles automatically snoop
the L1 cache.

The CD bit (Cache Disable, bit 30) in CRO globally controls
the operating mode of the L1 cache. LCD and LWT, Local
Cache Disable and Local Write-through bits in the Transla-
tion Lookaside Buffer, control the mode on a page-by-page
basis. Additionally, memory configuration control can spec-
ify certain memory regions as non-cacheable.

If the cache is disabled, no further cache line fills occur.
However, data already present in the cache continues to
be used. For the cache to be completely disabled, the
cache must be invalidated with a WBINVD instruction after
the cache has been disabled.

Write-back caching improves performance by relieving
congestion on slower external buses.

The Geode GX processor caches SMM regions, reducing
system management overhead to allow for hardware emu-
lation such as VGA.

Table 5-6. Control Registers Map

31|30(29(28|27|26|25|24|23|22{21|20(19|18|17|16|15|14(13(12(11|10| 9|8 |7 |6 |54 |3 |2|1]|0
CR4 Register: Control Register 4 (R/W)
L
RSVD 8 o RSVD % D 8 RSVD
oo o |E |+~
CR3 Register: Control Register 3 (R/W)
PDBR (Page Directory Base Register) ‘ RSVD
CR2 Register: Control Register 2 (R/W)
PFLA (Page Fault Linear Address)
CR1 Register: Control Register 1 (R/W)
RSVD
CRO Register: Control Register 0 (R/W)
[a) [a)
olalz RSVD s (S RSVD wi>lol=s|e|w
a|o|z <|n|=2 Z|0|F|jw|=s|a
a4 hd
Machine Status Word (MSW)
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Table 5-7. CR4 Bit Descriptions

Bit Name Description
31:9 RSVD Reserved. Set to 0 (always returns 0 when read).
8 PCE Performance Counter Enable. Set PCE = 1 to make RDPMC available at nonzero priv-
ilege levels.
7 PGE Page Global Enable. Set PGE = 1 to make global pages immune to INVLPG instruc-
tions.
6:5 RSVD Reserved. Set to 0 (always returns 0 when read).
4 PSE Page Size Extensions. Set PSE = 1 to enable 4 MB pages.
DE Debug Extensions. Set DE = 1 to enable debug extensions (i.e., DR4, DR5, and I/O
breakpoints).
2 TSC Time Stamp Counter Instruction.
0: RDTSC instruction enabled for all CPL states.
1: RDTSC instruction enabled for CPL = 0 only.
1.0 RSVD Reserved. Set to 0 (always returns 0 when read).

Table 5-8. CR3 Bit Descriptions

Bit Name Description
31:12 PDBR Page Directory Base Register. Identifies page directory base address on a 4 KB page
boundary.
11:0 RSVD Reserved. Set to 0.

Table 5-9. CR2 Bit Descriptions

Bit Name Description

31:0 PFLA Page Fault Linear Address. With paging enabled and after a page fault, PFLA contains
the linear address of the address that caused the page fault.

Table 5-10. CRO Bit Descriptions

Bit Name Description

31 PG Paging Enable Bit. If PG = 1 and protected mode is enabled (PE = 1), paging is
enabled. After changing the state of PG, software must execute an unconditional branch
instruction (e.g., JMP, CALL) to have the change take effect.
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Table 5-10. CRO Bit Descriptions (Continued)

Bit Name Description

30 CD Cache Disable/Not Write-Through (Snoop). Cache behavior is based on the CRO CD

29 NW and NW bits.

CD NW

0 0 Normal Cache operation, coherency maintained.
Read hits access the cache,
Write hits update the cache,
Read/write misses may cause line allocations based on memory
region configuration settings.
Invalid, causes a GPF (General Protection Fault).
Cache off, coherency maintained (i.e., snooping enabled).
Read hits access the cache,
Write hits update the cache,
Read/write misses do not cause line allocations.

1 1 Cache off, coherency not maintained (i.e., snooping disabled).
Read hits access the cache,
Write hits update the cache,
Read/write misses do not cause line allocations.

28:19 RSVD Reserved.

18 AM Alignment Check Mask. If AM = 1, the AC bit in the EFLAGS register is unmasked and
allowed to enable alignment check faults. Setting AM = 0 prevents AC faults from occur-
ring.

17 RSVD Reserved

16 WP Write Protect. Protects read only pages from supervisor write access. WP = 0 allows a
read only page to be written from privilege level 0-2. WP = 1 forces a fault on a write to a
read only page from any privilege level.

15:6 RSVD Reserved.

5 NE Numerics Exception. NE =1 to allow FPU exceptions to be handled by interrupt 16.
NE = 0 if FPU exceptions are to be handled by external interrupts.

4 RSVD Reserved. Do not attempt to modify, always 1.

TS Task Switched. Set whenever a task switch operation is performed. Execution of a float-
ing point instruction with TS = 1 causes a DNA (Device Not Available) fault. If MP =1 and
TS =1, a WAIT instruction also causes a DNA fault. (Note 1)

2 EM Emulate Processor Extension. If EM = 1, all floating point instructions cause a DNA
fault 7.

1 MP Monitor Processor Extension. If MP =1 and TS = 1, a WAIT instruction causes DNA
fault 7. The TS bit is set to 1 on task switches by the CPU. Floating point instructions are
not affected by the state of the MP bit. The MP bit should be set to one during normal
operations. (Note 1)

0 PE Protected Mode Enable. Enables the segment based protection mechanism. If PE = 1,

protected mode is enabled. If PE = 0, the CPU operates in real mode and addresses are
formed as in an 8086-style CPU.

Note 1. For effects of various combinations of the TS, EM, and MP bits, see Table 5-11 on page 102.
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Table 5-11. Effects of Various Combinations of EM, TS, and MP Bits

CRO[3:1] Instruction Type
TS EM MP WAIT ESC
0 0 0 Execute Execute
0 0 1 Execute Execute
1 0 0 Execute Fault 7
1 0 1 Fault 7 Fault 7
0 1 0 Execute Fault 7
0 1 1 Execute Fault 7
1 1 0 Execute Fault 7
1 1 1 Fault 7 Fault 7
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5.5 CPU Core Register Descriptions

All CPU Core registers are Model Specific Registers
(MSRs) and are accessed via the RDMSR and WRMSR
instructions.

Each module inside the processor is assigned a 256 regis-
ter section of the address space. The module responds to
any reads or writes in that range. Unused addresses within
a module’s address space are reserved, meaning the mod-
ule returns zeroes on a read and ignores writes. Addresses
that are outside all the module address spaces are invalid,
meaning a RDMSR/WRMSR instruction attempting to use
the address generates a General Protection Fault.

The registers associated with the CPU Core are the Stan-
dard GeodeLink Device MSRs and CPU Core Specific
MSRs. Table 5-12 and Table 5-13 are register summary
tables that include reset values and page references where
the bit descriptions are provided. Note that the standard
GLD MSRs for the CPU Core start at 00002000h.

Note: The MSR address is derived from the perspective
of the CPU Core. See Section 4.1 "MSR Set" on
page 49 for more details on MSR addressing.

Table 5-12. Standard GeodeLink™ Device MSRs Summary

AgiljsreRss Type Name Reset Value Reference
00002000h RO GLD Capabilities MSR (GLD_MSR_CAP) 00000000_000860xxh Page 110
00002001h R/W GLD Master Configuration MSR 00000000_00000000h | Page 110

(GLD_MSR_CONFIG)
00002002h R/W GLD SMI MSR (GLD_MSR_SMI) - Not Used 00000000_00000000h Page 111
00002003h R/W GLD Error MSR (GLD_MSR_ERROR) - Not Used | 00000000_00000000h Page 111
00002004h R/W GLD Power Management MSR (GLD_MSR_PM) - | 00000000_00000000h | Page 111
Not Used
00002005h R/W GLD Diagnostic Bus Control MSR 00000000_00000000h Page 111
(GLD_MSR_DIAG)
Table 5-13. CPU Core Specific MSRs Summary
MSR
Address Type Name Reset Value Reference
x86 Compatible MSRs
00000010h R/W Time Stamp Counter Register 00000000_00000000h | Page 112
000000C1h R/W Performance Event Counter 0 Register 00000000_00000000h | Page 112
000000C2h R/W Performance Event Counter 1 Register 00000000_00000000h | Page 113
00000174h R/W System Code Segment Selector Register 00000000_COF30003h | Page 113
00000175h R/W System Stack Pointer Selector Register 00000000_00000000h | Page 114
00000176h R/W System Instruction Pointer Register 00000000_00000000h | Page 114
00000186h R/W Performance Event Counter 0 Control Register 00000000_00000000h | Page 115
00000187h R/W Performance Event Counter 1 Control Register 00000000_00000000h | Page 115
CPU Core MSRs
00001100h R/W BTB Enable Register 00000000_00000000h Page 116
00001108h R/W BTB Address Test Register 00000000_00000000h | Page 116
00001109h R/W BTB Data Test Register 0000xxXX_xXxxxXxxxxh Page 117
0000110Ah R/W Return Stack Address Test Register 00000000_00000xxxh Page 118
0000110Bh R/W Return Stack Data Test Register 0000000x_xxxxxxxxh Page 119
0000110Ch R/W BTB RAM BIST Test Register 00000000_0000xxxxh Page 119
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

MSR

Address Type Name Reset Value Reference
00001210h R/W Suspend-On-Halt Register 00000000_00000000h | Page 121
00001211h RO XC Mode Register 00000000_00000000h | Page 122
00001212h RO XC History Register 00000000_00000000h Page 123
00001250h R/W Pipeline Control Register 00000000_00000000h | Page 124
00001301h R/W SMI Control Register 00000000_00000000h | Page 124
00001302h R/W DMI Control Register 00000000_00000000h Page 125
00001310h R/IW TempO Register 00000000_0000FFFOh | Page 127
00001311h R/W Templ Register 00000000_00000000h Page 127
00001312h R/W Temp2 Register 00000000_0OO000FFFOh | Page 127
00001313h R/W Temp3 Register 00000000_00000000h Page 127
00001320h R/W ES Segment Selector Register 00000000_00920000h | Page 128
00001321h R/W CS Segment Selector Register 00000000_0092F000h | Page 128
00001322h R/W SS Segment Selector Register 00000000_00920000h | Page 128
00001323h R/W DS Segment Selector Register 00000000_00920000h | Page 128
00001324h R/W FS Segment Selector Register 00000000_00920000h | Page 128
00001325h R/W GS Segment Selector Register 00000000_00920000h | Page 128
00001326h R/W LDT Segment Selector Register 00000000_00820000h | Page 128
00001327h R/W Temp Segment Selector Register 00000000_00810000h | Page 128
00001328h R/W TSS Segment Selector Register 00000000_00810000h | Page 128
00001329h R/W IDT Segment Selector Register 00000000_00920000h | Page 128
0000132Ah R/W GDT Segment Selector Register 00000000_00920000h | Page 128
0000132Bh R/W SMM Header Shadow Register 00000000_00000000h | Page 129
0000132Ch R/W DMM Header Shadow Register 00000000_00000000h | Page 129
00001330h R/W ES Base and Limit Register 0000FFFF_00000000h | Page 130
00001331h R/W CS Base and Limit Register 0000FFFF_FFFFO000h | Page 130
00001332h R/W SS Base and Limit Register 0000FFFF_00000000h | Page 130
00001333h R/W DS Base and Limit Register 0000OFFFF_00000000h | Page 130
00001334h R/W FS Base and Limit Register O000OFFFF_00000000h | Page 130
00001335h R/W GS Base and Limit Register 0000FFFF_00000000h | Page 130
00001336h R/W LDT Base and Limit Register O000OFFFF_00000000h | Page 130
00001337h R/W Temp Base and Limit Register 0000FFFF_00000000h | Page 130
00001338h R/W TSS Base and Limit Register 000OFFFF_00000000h | Page 130
0000133%h R/W IDT Base and Limit Register 0000FFFF_00000000h | Page 130
0000133Ah R/W GDT Base and Limit Register 0000FFFF_00000000h | Page 130
0000133Bh R/W SMM Base and Limit Register 00000000_00000000h Page 130
0000133Ch R/W DMM Base and Limit Register 00000000_00000000h | Page 130
00001340h R/W DR1 and DRO Breakpoints Register 00000000_00000000h | Page 131
00001341h R/W DR3 and DR2 Breakpoints Register 00000000_00000000h | Page 131
00001343h R/W DR7 and DR6 Breakpoints Control and Status 00000400_FFFFOFFOh | Page 132

Register
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

Agfjsrgss Type Name Reset Value Reference
00001350h R/W XDR1 and XDRO Extended Breakpoints Register 00000000_00000000h | Page 132
00001351h R/W XDR3 and XDR2 Extended Breakpoints Register 00000000_00000000h | Page 133
00001352h R/W XDR5 and XDR4 Opcode Mask and Value 4 Reg- | FFFFFFFF_00000000h | Page 133

ister
00001353h R/W XDR7 and XDR6 Extended Breakpoint Control 00000000_FFFFAFCOh | Page 134
and Status Register
00001354h R/W XDR9 and XDR8 Opcode Mask and Value 5 Reg- | FFFFFFFF_00000000h | Page 134
ister
00001360h R/W EX Stage Instruction Pointer Register 00000000_00000000h | Page 135
00001361h R/W WB Stage Instruction Pointer Register 00000000_00000000h | Page 135
00001370h R/W FP Environment Code/Instruction Segment Selec- | 00000000_00000000h | Page 136
tor Register
00001371h R/W FP Environment Code/Instruction Offset/Pointer 00000000_00000000h | Page 136
Register
00001372h R/W FP Environment Operand/Data Segment Selector | 00000000_00000000h | Page 137
Register
00001373h R/W FP Environment Operand/Data Offset/Pointer 00000000_00000000h | Page 137
Register
00001374h R/W FP Environment Opcode Register 00000000_00000000h | Page 138
00001408h R/W General Register EAX 00000000_00000000h Page 139
00001409h R/IW General Register ECX 00000000_00000000h | Page 139
0000140Ah R/W General Register EDX 00000000_00000000h Page 139
0000140Bh R/W General Register EBX 00000000_00000000h | Page 139
0000140Ch R/W General Register ESP 00000000_00000000h Page 139
0000140Dh R/W General Register EBP 00000000_00000000h Page 139
0000140Eh R/W General Register ESI 00000000_00000000h | Page 139
0000140Fh R/W General Register EDI 00000000_00000000h Page 139
00001410h R/W General Register Temp 0 00000000_00000000h | Page 139
00001411h R/W General Register Temp 1 00000000_00000000h | Page 139
00001412h R/W General Register Temp 2 00000000_00000000h | Page 139
00001413h R/W General Register Temp 3 00000000_00000000h | Page 139
00001414h R/W General Register Temp 4 00000000_00000000h | Page 139
00001415h R/W General Register Temp 5 00000000_00000000h | Page 139
00001416h R/W General Register Temp 6 00000000_00000000h | Page 139
00001417h R/W General Register Temp 7 00000000_00000000h | Page 139
00001418h R/W Extended Flags Register 00000000_00000002h | Page 140
00001420h R/W Control Register 0 Shadow Register 00000000_60000010h | Page 140
00001428h RO Microcode BIST Register 00000000_00000000h | Page 141
00001700h R/W Instruction Memory Configuration Register 00000000_00000000h | Page 141
00001710h R/W Instruction Cache Index Register 00000000_00000000h | Page 143
00001711h R/W Instruction Cache Data Register XXXXXXXX_XXXXXXXXh Page 143
00001712h R/W Instruction Cache Read/Write Tag Register 00000000_00000000h | Page 144
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

Agfjsrgss Type Name Reset Value Reference
00001713h R/W Instruction Cache Read/Write Tag w/INC Register | 00000000_00000000h | Page 145
00001720h R/W Instruction Memory TLB Index Register 00000000_00000000h | Page 145
00001721h R/W Instruction Memory TLB MRU Register 00000000_00000000h | Page 146
00001722h R/W Instruction Memory TLB Entry Register XXxXxxX000_xxxxx000h Page 147
00001723h R/W Instruction Memory TLB Entry w/INC Register 00000000_00000000h | Page 148
00001730h RO Instruction Memory Tag BIST Register 00000000_00000000h | Page 148
00001731h RO Instruction Memory Data BIST Register 00000000_00000000h | Page 149
00001800h R/W Data Memory Configuration Register 00000000_00000000h | Page 149
00001808h R/W Default Region Configuration Properties Register | 01FFFFF0_10000001h | Page 152

Warm Start Value =
04xxxxx0_1xxxxx01h

0000180Ah R/W Region Configuration Bypass Register 00000000_00000101h | Page 153

Warm Start Value =
00000000_00000219h

0000180Bh R/W Region Configuration AOO00-BFFFF Register 01010101_01010101h | Page 153

Warm Start Value =
19191919 19191919h

0000180Ch R/W Region Configuration CO000-DFFFF Register 01010101_01010101h | Page 154

Warm Start Value =
19191919 19191919h

0000180Dh R/W Region Configuration EO000-FFFFF Register 01010101_01010101h | Page 154

Warm Start Value =
19191919 1919191%h

0000180Eh R/W Region Configuration SMM Register 00000001_00000001h | Page 155

Warm Start Value =
XxXxXxx001_xxxxx005h

0000180Fh R/W Region Configuration DMM Register 00000001_00000001h | Page 156

Warm Start Value =
XxxXxx001_xxxxx005h

00001810h R/W Region Configuration Range 0 Register 00000000_00000000h | Page 157

Warm Start Value =
XXXXX000_xxxxx0xxh

00001811h R/W Region Configuration Range 1 Register 00000000_00000000h | Page 157

Warm Start Value =
XXXXX000_xxxxx0xxh

00001812h R/W Region Configuration Range 2 Register 00000000_00000000h | Page 157

Warm Start Value =
XXXXX000_xxxxx0xxh

00001813h R/W Region Configuration Range 3 Register 00000000_00000000h | Page 157

Warm Start Value =
XXXXX000_xxxxx0xxh

00001814h R/W Region Configuration Range 4 Register 00000000_00000000h | Page 157

Warm Start Value =
XXXXX000_xxxxx0xxh
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

Agfjsrgss Type Name Reset Value Reference
00001815h R/W Region Configuration Range 5 Register 00000000_00000000h | Page 157

Warm Start Value =

XxxxX000_xxxxx0xxh
00001816h R/W Region Configuration Range 6 Register 00000000_00000000h | Page 157

Warm Start Value =

XxxxX000_xxxxx0xxh
00001817h R/W Region Configuration Range 7 Register 00000000_00000000h | Page 157

Warm Start Value =

XxxxX000_xxxxx0xxh
00001881h R/W CR1 Copy Register 00000000_ xxxxxxxxh Page 160
00001882h R/W CR2 Copy Register 00000000_ xxxxxxxxh Page 160
00001883h R/W CR3 Copy Register 00000000_ xxxxxxxxh Page 160
00001884h R/W CR4 Copy Register 00000000_ xxxxxxxxh Page 160
00001890h R/W Data Cache Index Register 00000000_00000000h | Page 161
00001891h R/W Data Cache Data Register 00000000_00000000h | Page 161
00001892h R/W Data Cache Read/Write Tag Register 00000000_00000000h | Page 162
00001893h R/W Data Cache Read/Write Tag w/INC Register 00000000_00000000h | Page 163
00001894h WO Data/Instruction Cache Snoop Register 00000000_ xxxxxxxxh Page 163
00001898h R/W L1 Data TLB Index Register 00000000_00000000h Page 164
00001899h R/W L1 Data TLB LRU Register 00000000_00000000h Page 164
0000189Ah R/W L1 Data TLB Entry Register 00000000_00000020h | Page 165
0000189Bh R/W L1 Data TLB Entry w/INC Register 00000000_00000000h Page 167
0000189Ch R/W L2 TLB/DTE Index Register 00000000_00000000h | Page 167
0000189Dh R/W L2 TLB/DTE LRU Register 00000000_00000000h Page 168
0000189Eh R/W L2 TLB/DTE Entry Register 00000000_00000020h Page 170
0000189Fh R/W L2 TLB/DTE Entry w/INC Register 00000000_00000000h | Page 171
000018CO0h R/W Data Memory BIST Register 00000000_00000000h | Page 172
00001900h R/W Bus Controller Configuration O Register 00000000_00000111h | Page 174
00001901h R/W Bus Controller Configuration 1 Register 00000000_00000000h | Page 175
00001904h RO Reserved Register 00000000_00000000h | Page 175
00001908h R/W MSR Lock Register 00000000_00000000h | Page 176
00001910h R/W Real Time Stamp Counter Register 00000000_00000000h | Page 177
00001911h RO TSC and RTSC Low DWORDs Register 00000000_00000000n | Page 177
00001980h R/W Memory Subsystem Array Control Register 00000000_00000000h | Page 178

FPU MSRs
00001A00h R/W FPU Operation Modes Register 00000000_00000000h | Page 178
00001A03h R/IW FPU BIST Register 00000000_00000000h | Page 179
00001A10h R/W FPU x87 Control Word Register 00000000_00000040h Page 180
00001A11h R/W FPU x87 Status Word Register 00000000_00000000h | Page 181
00001A12h R/W FPU x87 Tag Word Register 00000000_00000000h Page 182
00001A13h RO FPU Busy Register 00000000_00000000h Page 182
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

Agfjsrgss Type Name Reset Value Reference
00001A14h RO Reserved Register 00000000_76543210h | Page 182
00001A40h R/W Mantissa of RO Register XXXXXXXX_XXXXXXXXh Page 183
00001A41h R/W Exponent of RO Register 00000000_0000xxxxh Page 184
00001A42h R/W Mantissa of R1 Register XXXXXXXX_XXXXXXXXh Page 183
00001A43h R/W Exponent of R1 Register 00000000_0000xxxxh Page 184
00001A44h R/W Mantissa of R2 Register XXXXXXXX_XXXXXXXXh Page 183
00001A45h R/W Exponent of R2 Register 00000000_0000xxxxh Page 184
00001A46h R/W Mantissa of R3 Register XXXXXXXX_XXXXXXXXh Page 183
00001A47h R/W Exponent of R3 Register 00000000_0000xxxxh Page 184
00001A48h R/W Mantissa of R4 Register XXXXXXXX_XXXXXXXXh Page 183
00001A49h R/W Exponent of R4 Register 00000000_0000xxxxh Page 184
00001A4Ah R/W Mantissa of R5 Register XXXXXXXX_XXXXXXXXD Page 183
00001A4Bh R/W Exponent of R5 Register 00000000_0000xxxxh Page 184
00001A4Ch R/W Mantissa of R6 Register XXXXXXXX_XXXXXXXXh Page 183
00001A4Dh R/W Exponent of R6 Register 00000000_0000xxxxh Page 184
00001A4Eh R/W Mantissa of R7 Register XXXXXXXX_XXXXXXXXh Page 183
00001A4Fh R/W Exponent of R7 Register 00000000_0000xxxxh Page 184
00001A50h R/W Mantissa of R8 Register XXXXXXXX_XXXXXXXXh Page 183
00001A51h R/W Exponent of R8 Register 00000000_0000xxxxh Page 184
00001A52h R/W Mantissa of R9 Register XXXXXXXX_XXXXXXXXh Page 183
00001A53h R/W Exponent of R9 Register 00000000_0000xxxxh Page 184
00001A54h R/W Mantissa of R10 Register XXXXXXXX_XXXXXXXXh Page 183
00001A55h R/W Exponent of R10 Register 00000000_0000xxxxh Page 184
00001A56h R/W Mantissa of R11 Register XXXXXXXX_XXXXXXXXh Page 183
00001A57h R/W Exponent of R11 Register 00000000_0000xxxxh Page 184
00001A58h R/W Mantissa of R12 Register XXXXXXXX_XXXXXXXXh Page 183
00001A59h R/W Exponent of R12 Register 00000000_0000xxxxh Page 184
00001A5AhN R/W Mantissa of R13 Register XXXXXXXX_XXXXXXXXh Page 183
00001A5Bh R/W Exponent of R13 Register 00000000_0000xxxxh Page 184
00001A5Ch R/W Mantissa of R14 Register XXXXXXXX_XXXXXXXXh Page 183
00001A5Dh R/W Exponent of R14 Register 00000000_0000xxxxh Page 184
00001A5Eh R/W Mantissa of R15 Register XXXXXXXX_XXXXXXXXh Page 183
00001A5Fh R/W Exponent of R15 Register 00000000_0000xxxxh Page 184
00001A60h- R/W FPU Reserved MSRs XXXXXXXX_XXXXXXXXh Page 185
00001A6Fh
CPU ID MSRs
00003000h R/W CPUIDO Register (Standard Levels/Vendor 1D 646F6547_00000001h | Page 185

String 1)
00003001h R/W CPUID1 Register (Vendor ID Strings 2 and 3) 79622065_43534E20h | Page 185
00003002h R/W CPUID2 Register (Type/Family/Model/Step) 00000000_0000055xh | Page 185
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Table 5-13. CPU Core Specific MSRs Summary (Continued)

MSR

Address Type Name Reset Value Reference
00003003h R/W CPUID3 Register (Feature Flags) 0080A93D_00000000h | Page 185
00003004h R/W CPUID4 Register (N/A) 00000000_00000000h | Page 185
00003005h R/W CPUID5 Register (N/A) 00000000_00000000h | Page 185
00003006h R/W CPUID6 Register (Max Extended Levels 1) 646F6547_80000006h | Page 185
00003007h R/W CPUID7 Register (Max Extended Levels 2) 79622065_43534E20h | Page 185
00003008h R/W CPUIDS8 Register (Extended Type/Fam- 00000000_0000055xh | Page 185

ily/Model/Stepping)
00003009h R/W CPUID9 Register (Extended Feature Flags) COCOA13D_00000000h | Page 185
0000300Ah R/W CPUIDA Register (CPU Marketing Name 1) 4D542865_646F6547h | Page 185
0000300Bh R/W CPUIDB Register (CPU Marketing Name 2) 72676574_6E492029h | Page 185
0000300Ch R/W CPUIDC Register (CPU Marketing Name 3) 6F725020_64657461h | Page 185
0000300Dh R/W CPUIDD Register (CPU Marketing Name 4) 6220726F_73736563h | Page 185
0000300Eh R/W CPUIDE Register (CPU Marketing Name 5) 6E6F6974_614E207%h | Page 185
0000300Fh R/W CPUIDF Register (CPU Marketing Name 6) 00696D65_53206C61h | Page 185
00003010h R/W CPUID10 Register (L1 TLB Information) FFO8FF08_00000000h | Page 185
00003011h R/W CPUID11 Register (L1 Cache Information) 10040120_10040120h | Page 185
00003012h R/W CPUID12 Register (L2 TLB Information) 00002040_0000F004h | Page 185
00003013h R/W CPUID13 Register (L2 Cache Information) 00000000_00000000h | Page 185
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551 Standard GeodeLink™ Device MSRs

5.5.1.1 GLD Capabilities MSR (GLD_MSR_CAP)
MSR Address 00002000h

Type RO

Reset Value 00000000_000860xxh

GLD_MSR_CAP Register Map
63‘62‘61|60‘59‘58|57‘56‘55|54‘53‘52|51‘50‘49|48‘47‘46‘45|44‘43‘42‘4l|40‘39‘38‘37|36|35‘34‘33‘3Z

RSVD
31‘30‘29|28‘27‘26|25‘24 23|22‘21‘20|19‘18‘17|16‘15‘14‘13|12‘11‘10‘9|8 7‘6‘5|4|3‘2‘1‘0
RSVD DEV_ID REV_ID

GLD_MSR_CAP Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Reads as 0.
23:8 DEV_ID Device ID. Identifies device (0860h).
7:0 REV_ID Revision ID. Identifies device revision. See AMD Geode™ GX Processor Specification
Update document for value.

5.5.1.2 GLD Master Configuration MSR (GLD_MSR_CONFIG)
MSR Address 00002001h

Type R/W

Reset Value 00000000_00000000h

GLD_MSR_CONFIG Register Map
63‘62‘61|60‘59‘58|57‘56‘55|54‘53‘52|51‘50‘49|48‘47‘46‘45|44‘43‘42‘4l|40‘39‘38‘37|36|35‘34‘33‘3Z
RSVD
31‘30‘29|28‘27‘26|25‘24‘23|22‘21‘20|19‘18‘17|16‘15‘14‘13|12‘11‘10‘9 |8 ‘7 ‘6 ‘5 |4 |3 2 ‘1 ‘o

RSVD PID

GLD_MSR_CONFIG Bit Descriptions

Bit Name Description
63:3 RSVD Reserved. Write as read.
2:0 PID Priority ID Value. Priority ID value used for CPU Core GLIU requests. Always write to O.
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5.5.1.3 GLD SMI MSR (GLD_MSR_SMI)
MSR Address 00002002h

Type R/W

Reset Value 00000000_00000000h

This register is not used in the CPU Core module.

5.5.1.4 GLD Error MSR (GLD_MSR_ERROR)
MSR Address 00002003h

Type R/W

Reset Value 00000000_00000000h

This register is not used in the CPU Core module.

5.5.1.5 GLD Power Management MSR (GLD_MSR_PM)
MSR Address 00002004h

Type R/W

Reset Value 00000000_00000000h

This register is not used in the CPU Core module.

5.5.1.6 GLD Diagnostic Bus Control MSR (GLD_MSR_DIAG)
MSR Address 00002005h

Type R/W

Reset Value 00000000_00000000h

This register is reserved for internal use by AMD and should not be written to.
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5.5.2 CPU Core Specific MSRs

5.5.2.1 Time Stamp Counter Register
MSR Address 00000010h

Type R/W

Reset Value 00000000_00000000h

Time Stamp Counter Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
TSC (High DWORD)

31‘30‘29’28|27‘26’25|24‘23‘22’21|20‘19’18|17‘16‘15’14|13‘12’11|10‘ 9 ‘ 8 ’ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ’ 0
TSC (Low DWORD)

Time Stamp Counter Bit Descriptions

Bit Name Description

63:0 TSC Time Stamp Counter. This register is the 64-bit time stamp counter, also readable via
the RDTSC instruction.

Bus Controller Configuration 0 Register (MSR 00001900h) contains configuration bits
that determine if TSC counts during SMM, DMM, or Suspend modes.

Writes to this register clears the upper DWORD to 0 to be compatible with Intel’s imple-
mentation. The lower DWORD is written normally.

5.5.2.2 Performance Event Counter O Register
MSR Address 000000C1h

Type R/W

Reset Value 00000000_00000000h

Performance Event Counter O Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32

RSVD PERF_CNTO (High Byte)
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
PERF_CNTO (Low DWORD)

Performance Event Counter 0 Bit Descriptions

Bit Name Description
63:40 | RSVD Reserved. Write as read.
39:0 PERF_CNTO Performance Event Counter 0. This register is a 40-bit event counter used to count

events or conditions inside of the CPU Core. This counter is controlled by Performance
Counter 0 Control Register (MSR 00000186h).
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5.5.2.3 Performance Event Counter 1 Register
MSR Address 000000C2h

Type R/W

Reset Value 00000000_00000000h

Performance Event Counter 1 Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32
RSVD PERF_CNT1 (High Byte)
310 29] 28] 27] 26| 25| 24 | 28] 22 21 | 0] 10|18 [ 171615 1413 1212 0] o [ 8 | 7 | 6| 5 | 4] 5| 2| 1]
PERF_CNT1 (Low DWORD)

Performance Event Counter 1 Bit Descriptions

Bit Name Description
63:40 | RSVD Reserved. Write as read.
39:0 PERF_CNT1 Performance Event Counter 1. This register is a 40-bit event counter used to count
events or conditions inside of the CPU Core. This counter is controlled by Performance
Counter 1 Control Register (MSR 00000187h).

5.5.2.4 System Code Segment Selector Register
MSR Address 00000174h

Type R/W

Reset Value 00000000_CO0F30003h

System Code Segment Selector Register Map
63|62‘61|60|59‘58|57|56|55‘54|53|52|51|50|49|48‘47|46|45|44|43|42|41‘40|39|38|37‘36|35|34‘33|32
RSVD
31|30‘29|28|27‘26|25|24|23‘22|21|20|19|18|17|16‘15|14|13|12|11|10| 9‘ 8| 7| 6| 5 ‘4 |3 |2 ‘1 |0
S_CS

System Code Segment Selector Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 S CS System Code Segment Selector.
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5.5.2.,5 System Stack Pointer Selector Register
MSR Address 00000175h

Type R/W

Reset Value 00000000_00000000h

System Stack Pointer Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD

1[50 29 28] 2728 2524 23 22120 19 a0 7 [ 6] 15[ a3 e [ [0 0 [ 5 [ 7 [ & [ 5 [« [ 3 [ 2] 2 ] o
S_SS

System Stack Pointer Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 S SS System Stack Pointer.

5.5.2.6 System Instruction Pointer Register
MSR Address 00000176h

Type R/W

Reset Value 00000000_00000000h

System Instruction Pointer Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
RSVD

1[0 25202720 25 ea] s [z2 [ [aa o 18 1 [ao s [ e [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1| o
S_IP

System Instruction Pointer Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:.0 S IP System Instruction Pointer.
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5.5.2.7 Performance Event Counter 0 Control Register
MSR Address 00000186h

Type R/W

Reset Value 00000000_00000000h

Performance Event Counter O Control Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’3Z
RSVD
31‘30‘29’28|27‘26’25|24‘23 22 21|20‘19’18|17‘16 15’14|13‘12’11|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ’ 0
RSVD EI RSVD PCO_UMASK PCO_EVENT
£
Performance Event Counter 0 Control Bit Descriptions
Bit Name Description
63:23 RSVD Reserved. Write as read.
22 PC_EN Performance Counters 0 and 1 Enable.
0: Disable counters.
1: Enable counters.
21:16 RSVD Reserved. Write as read.
15:8 PCO_UMASK Performance Counter 0 Unit Mask. Selects sub-events.
00h: All sub-events counted.
7:0 PCO_EVENT Performance Counter 0 Event Select Value. See individual module chapters for perfor-
mance events.

5.5.2.8 Performance Event Counter 1 Control Register
MSR Address 00000187h

Type R/W

Reset Value 00000000_00000000h

Performance Event Counter 1 Control Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16 15‘14|l3‘12‘1l|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RSVD PC1_UMASK PC1_EVENT

Performance Event Counter 1 Control Bit Descriptions

Bit Name Description
63:16 | RSVD Reserved. Write as read.
15:8 PC1_UMASK Performance Counter 1 Unit Mask. Selects sub-events.

00h: All sub-events counted.

7:0 PC1_EVENT Performance Counter 1 Event Select Value. See individual module chapters for perfor-
mance events.
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5.5.2.9 BTB Enable Register

MSR Address 00001100h

Type R/W

Reset Value 00000000_00000000h

BTB Enable Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 91817 | 6 ‘ 51413 ‘ 2 ‘ 1|0
RSVD w| RSVD |Ww | RSVD |H
n 0 =
T 4 s
BTB Enable Bit Descriptions
Bit Name Description

63:9 RSVD Reserved. Write as read.

8 HSE High Speculative Mode Enable. If two or more highly speculative branches are active in

the integer pipeline, this mode, when enabled, stalls the Instruction Decode and Pre-
Fetch stages in the pipeline until all but one of the branches resolve.

0: HSE disabled.
1. HSE enabled.
75 RSVD Reserved. Write as read.

4 RSE Return Stack Enable. Enables the near CALL instruction Return Stack of the BTB. For
the Return Stack to function, bit 0 (BTBE) of this register must be enabled.

0: RSE disabled.

1: RSE enabled.

31 RSVD Reserved. Write as read.

0 BTBE Branch Target Buffer Enable. Enables the BTB.
0: BTBE disabled.

1: BTBE enabled.

5.5.2.10 BTB Address Test Register
MSR Address 00001108h

Type R/W

Reset Value 00000000_00000000h

BTB Address Test Register Map

63|62‘61|60|59‘58|57|56|55‘54|53|52|51|50|49|48‘47|46|45|44|43|42|41‘40|39|38|37‘36|35|34‘33|32
RSVD
31|30‘29|28|27‘26|25|24|23‘22|21|20|19|18|17 16 15|14|13|12|11|10| 9 8|7|6|5‘4|3|2 ‘ 1|0
RSVD s RSVD BTB_INDX
'_
mI
~
[a1]
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BTB Address Test Bit Descriptions

Bit Name Description
63:17 RSVD Reserved. Write as read.
16 BTB_TST BTB Test Mode Enable. Enables test mode access to the BTB.
0: BTB_TST disable.
1. BTB_TST enable.
15:9 RSVD Reserved. Write as read.
8:0 BTB_INDX BTB Index. Address of one of the 512 BTB entries. The BTB_INDX auto-increments by
one each time the BTB Data Test register is accessed (read or write), and wraps back to
000 after the value of 1FFh is reached.

5.5.2.11 BTB Data Test Register

MSR Address 0000110%9h
Type R/W
Reset Value

0000XXXX_XXXXXXXXh

BTB Data Test Register Map

63|62‘61|60|59‘58|57|56|55‘54|53|52|51|50|49|48 47 | 46 45|44|43|42|41‘40|39|38|37 36|35 34 33|32
o

RSVD E <_(| BTB_CTAG % U)I a

i <_(l [a0] m|

o | o || E

b | @ G
o0

31‘30‘29’28|27‘26’25|24‘23‘22’21|20‘19’18|17‘16 15|14 13‘12’11|10‘9‘8’7|6‘5 4|3 2 1’0

BTB_TADD

BTB Data Test Bit Descriptions

Bit

Name

Description

63:48

RSVD

Reserved. Write as read.

a7

BTB_LRW (RO)

BTB Least Recently Written Bit (Read Only). Stores the LRW flag for the tag RAM line
containing the entry being accessed. It is set according to the LRW algorithm for write
accesses.

0: Way 1 was last written.
1: Way 0 was last written.

46

BTB_VAL

BTB Line Valid Bit.
0: BTB line is invalid.
1: BTB line is valid.

45:37

BTB_CTAG

BTB Tag Compare Value. This value is used to determine a BTB hit for the entry. The
bits correspond to bits [18:10] of the linear instruction pointer.

36:35

BTB_ALSB

BTB Address LSBs. Stores the two LSBs of the instruction pointer. The BTB can only
track one branch per four bytes. These bits are used to confirm that the instruction
decoder of the integer pipeline saw the branch that the BTB identified.

34

BTB_IB_SP

BTB Branch Instruction Spans Instruction Buffer Line Boundary. Determines if a
branch instruction crosses the 8-byte instruction buffer line boundary.

0: BTB branch instruction does not cross the instruction buffer line boundary.
1: BTB branch instruction crosses the instruction buffer line boundary.
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BTB Data Test Bit Descriptions (Continued)

Bit Name Description

33:32 BTB_BP BTB_Branch Predictor. The predictor state for the branch.

00: Strongly not taken.
01: Weakly not taken.
10: Weakly taken.

11: Strongly taken.

31:0 BTB_TADD BTB Target Address. The 32-bit linear branch target address.

5.5.2.12 Return Stack Address Test Register
MSR Address 0000110Ah

Type R/W

Reset Value 00000000_00000xxxh

Return Stack Address Test Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9|8 7| 6‘ 5‘ 4 |3 2 ‘1 ‘o
RSVD g RSVD RS_INDX
(/)I
[a

Return Stack Address Test Bit Descriptions

Bit Name Description
63:9 RSVD Reserved. Write as read.
8 RS_PA (RO) Return Stack Pointer Access (Read Only). Data in RS_DATA (MSR 0000110Bh[31:0])

is the Return Stack Target Address or Return Stack Pointer. After a read/write of the
Return Stack Data register, the Return Stack Index (RS_INDX, bits [2:0]) auto-incre-
ments. When the value of the index reaches 7h, it remains at this value for two read/write
cycles. For the second read/write, RS_PA is a 1 so that the Return Stack Pointer can be
read or write.

0: Data is Return Stack Target Address.
1: Data is Return Stack Pointer.

7:3 RSVD Reserved. Write as read.

2:0 RS_INDX Return Stack Index. Contains the address used to access the eight Return Stack entries
and the Return Stack Pointer. This register auto-increments when the Return Stack Data
register is read/write.
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5.5.2.13 Return Stack Data Test Register
MSR Address 0000110Bh

Type R/W

Reset Value 0000000x_xxxxxxxxh

Return Stack Data Test Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33 32
RSVD [a)
<
>I
0
24
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1|0

RS_DATA

Return Stack Data Test Bit Descriptions
Bit Name Description
63:33 RSVD Reserved. Write as read.

32 RS_VALID Return Stack Valid Bit. If the RS_PA bit (MSR 0000110Ah[8]) is 0, then this bit indicates

that the Return Stack Data (RS_DATA) is valid.
If =0 and if RS_PA = 0: RS_DATA is invalid.

If =1 and if RS_PA = 0: RS_DATA is valid.
If=0o0r1andif RS_PA=1: RS_DATA = 0.

31:.0 RS_DATA Return Stack Data. If the RS_PA bit (MSR 0000110Ah[8]) is 0, then this register con-
tains the Return Stack Data pointed to by the Return Stack Index (RS_INDX). If the
RS_PA bit = 1 then bits [31:3] = 0 and bits [2:0] contain the current Return Stack Pointer.
The Return Stack Pointer indicates which entry is the top of the Return Stack.

5.5.2.14 BTB RAM BIST Test Register
MSR Address 0000110Ch

Type R/W

Reset Value 00000000_0000xxxxh

BTB RAM BIST Test Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14 1
RSVD

w
[Eny
N

3 ‘ 2
RSVD

7]
RSVD

11 | 10
RSVD

BTB_TRCS
BTB_TRGO

BTB_TRRE| «©
BTB_TRBE| o
BTB_RCS | o
BTB_RGO | ~
BTB_RRE | ~
BTB_RBE | o
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BTB RAM BIST Test Bit Descriptions
Bit Name Description
63:14 RSVD Reserved. Write as read.
13 BTB_TRCS BTB Tag RAM Compare Status (Read Only). The active high compare status value for
(RO) the BTB Tag RAMs.
12 BTB_TRGO BTB Tag RAM Go (Read Only). Pass/fail indication for the BTB Tag RAMs.
(RO) 0: Fail.
1. Pass.
11:10 RSVD Reserved. Write as read.

9 BTB_TRRE BTB Tag RAM Retention Enable. Setting this bit enables the BTB Tag RAM retention
test. The BTB_TRBE bit (bit 8) must also be set for the retention test to be preformed.
After a write of a 1 to this register, any subsequent read clears this bit.

8 BTB_TRBE BTB Tag RAM BIST Enable. Setting this bit enables BTB Tag RAM Built-in Self-test
(BIST). Setting this bit overrides the BTBE bit (bit 0) of the BTB Enable Register (MSR
00001100h) and performs BIST for the BTB Tag RAMs when this register is read. The bit
is cleared after a read of this register.

7:6 RSVD Reserved. Write as read.

5 BTB_RCS (RO) BTB Target RAM Compare Status (Read Only). The active high compare status value
for the BTB Target RAMs.

4 BTB_RGO (RO) | BTB Target RAM Go (Read Only). Pass/fail indication for the BTB Target RAMSs.

0: Fail.
1. Pass.
3:2 RSVD Reserved. Write as read.

1 BTB_RRE BTB Target RAM Retention Enable. Setting this bit enables the BTB Target RAM reten-
tion test. The BTB_TRBE bit (bit 8) must also be set for the retention test to be pre-
formed. After a write of a 1 to this register, any subsequent read clears this bit.

0 BTB_RBE BTB Target RAM BIST Enable. Setting this bit enables BTB Target RAM Built-in Self-
test (BIST). Setting this bit overrides the BTBE bit (bit 0) of the BTB Enable register
(MSR 00001100h) and performs BIST for the BTB Target RAMs when this register is
read. The bit is cleared after a read of this register.
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5.5.2.15 Suspend-On-Halt Register
MSR Address 00001210h

Type
Reset Value

R/W

00000000_00000000h

Suspend-On-Halt Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

1[50 29 28] 27 28] 2528 23 2 2220 19 20 7 [ 16] 15[ 14 a3 e [ [0 [ 5 [ 7 [ & [ 5 [« | 3 2|

RSVD

SUSP_HLT| o

Suspend-On-Halt Bit Descriptions

Bit Name Description
63:1 RSVD Reserved. Write as read.
0 SUSP_HLT Suspend-on-Halt. If enabled, the CPU Core enters the Suspend state after a HLT
instruction has been executed.
0: Disable.
1: Enable.
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5.5.2.16 XC Mode Register
MSR Address
Type RO
Reset Value

00001211h

00000000_00000000h

XC Mode Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘1l|10‘9‘8‘7 6|54 |13|]2|1]0
o w | w
RSVD Elo| (B|E]|8]8
Z|z|Qa |k |F|F
o |H|(z|ele]|o
“lo |3 | IR
AR EE
= . »wlZ|o|n

XC Mode Bit Descriptions

Bit Name Description
63:7 RSVD Reserved (Read Only).
6 WAIT_FPINTR Wait for Floating Point Interrupt (Read Only). Setting this bit to 1 indicates that the
(RO) processor is waiting for an external maskable interrupt due to an floating point error (CRO
NE bit is set).
5 FLUSHING (RO) | Flushing (Read Only). Setting this bit to 1 indicates that the processor is flushing the
pipeline while waiting for DM to empty.
4 HALTED (RO) Halted (Read Only). Setting this bit to 1 indicates that the processor is halted.
SUSPENDED Suspended (Read Only). Setting this bit to 1 indicates that the processor is in Suspend.
(RO)
2 NMM_ACTIVE NMI Management Mode Active (Read Only). Setting this bit to 1 indicates that the pro-
(RO) cessor is in an NMI handler.
1 DMM_ACTIVE Debug Management Mode Active (Read Only). Setting this bit to 1 indicates that the
(RO) processor is in debug management mode.
0 SMM_ACTIVE System Management Mode Active (Read Only). Setting this bit to 1 indicates that the
(RO) processor is in system management mode.
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5.5.2.17 XC History Register

MSR Address 00001212h

Type RO

Reset Value 00000000_00000000h

XC History Register Map

63‘62‘61‘60 59‘58‘57|56‘55 54‘53|52‘51‘50 49‘48‘47‘46|45 44‘43|42‘41‘40 39|38‘37‘36|35 34‘33‘32
RSVD TYPE11l TYPE10 TYPE9 TYPES8 TYPE7 TYPEG6[4:2]
31‘30 29‘28 27‘26‘25 24‘23 22‘21|20 19‘18 17‘16‘15 14|13 12‘1l|10 9‘8 7|6‘5 4|3 2‘1‘0
TYPEG6 TYPES TYPE4 TYPE3 TYPE2 TYPE1 TYPEO
[1:0]
XC History Bit Descriptions
Bit Name Description (Note 1)
63:60 RSVD (RO) Reserved (Read Only).
59:55 TYPE11l (RO) Exception Type 11 (Read Only).
54:50 TYPE10 (RO) Exception Type 10 (Read Only).
49:45 TYPE9 (RO) Exception Type 9 (Read Only).
44:40 TYPES (RO) Exception Type 8 (Read Only).
39:35 TYPE7 (RO) Exception Type 7 (Read Only).
34:30 TYPEG6 (RO) Exception Type 6 (Read Only).
29:25 TYPES5 (RO) Exception Type 5 (Read Only).
24:20 TYPE4 (RO) Exception Type 4 (Read Only).
19:15 TYPE3 (RO) Exception Type 3 (Read Only).
14:10 TYPE2 (RO) Exception Type 2 (Read Only).
9:5 TYPE1 (RO) Exception Type 1 (Read Only).
4:0 TYPEO (RO) Exception Type 0 (Read Only).

Note 1. Table 5-14 shows the definition of the types in the XC_HIST MSR.

Table 5-14. XC History Exception Types

Value | Description Value | Description Value | Description
00h Divide error 0Bh Segment not present 16h External system management
01h Debug 0Ch Stack fault 17h External system management
during I/O instruction
02h External non-maskable interrupt 0Dh General protection fault 18h Init
03h Breakpoint OEh Page fault 19h Reset
04h Overflow OFh Reserved 1Ah Internal suspend/stall
05h Bound 10h FPU error trap 1Bh External suspend/stall
06h Invalid operation code 11h Alignment fault 1Ch Unsuspend/unstall
07h FPU unavailable 12h FPU error interrupt 1Dh Triple fault shutdown
08h Double fault 13h Internal debug management 1Eh External maskable interrupt
09h Reserved 14h External debug management 1Fh No exception
0Ah Invalid task-state segment 15h 1/O-initiated system management - --
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5.5.2.18 Pipeline Control Register
MSR Address 00001250h

Type R/W

Reset Value 00000000_00000000h

Pipeline Control Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 21110
RSVD § x
59
ml |E|LJ
Z|a
Pipeline Control Bit Descriptions
Bit Name Description

63:2 RSVD Reserved. Write as read.

1 INV_3DNOW Inverse 3DNow! Instructions. Enable/disable the PFRCPV and PFRSQRT inverse
3DNow! instructions.
0: Disable.

1: Enable.

0 PIPE_SER Serialize Integer Pipeline. Serialize the integer pipeline by only allowing one instruction
down the pipeline at any given time. This is a debug feature. Normal operation is to not
serialize.

0: Normal operation of the integer pipeline.
1: Serialize the integer pipeline.

5.5.2.19 SMI Control Register

MSR Address 00001301h

Type R/W

Reset Value 00000000_00000000h

SMI Control Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘1l|10‘ 9‘ 8‘ 7| 6|5[4|3]|2|1]0

RSVD 2ol E &=

E %I %I ;' zl Z'

ARG
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SMI Control Bit Descriptions

Bit Name Description
63:6 RSVD (RO) Reserved (Read Only).
5 SMI_EXTL Enable External SMI Pin. Enable SMIs caused by the SMI# pin (BGD368 ball M2;
BGU396 ball AF14).
0: Disable.
1: Enable.
4 SMI_IO Enable I/0O Generated SMI. Enable SMis caused by an I/O instruction.
0: Disable.
1: Enable.
3 SMI_INST Enable SMI Instructions. Enable SMI instructions: SMINT, RSM, SVDC, RSDC,

SVLDT, RSLDT, SVTS, RSTS. If not enabled, executing an SMI instruction causes an
invalid operation fault.

0: Disable.
1: Enable.
2 SMM_NEST Enable SMI Nesting. Enable non-software SMIs during SMM mode.
0: Disable.
1: Enable.

1 SMM_SUSP Enable SUSP# during SMM. Enable SUSP# pin (BGD368 ball K3; BGU396 ball AF16)
during SMM mode.

0: Disable.
1: Enable.
0 SMM_NMI Enable Non-Maskable Interrupts during SMM. Enable NMI during SMM mode.
0: Disable.
1: Enable.

5.5.2.20 DMI Control Register

MSR Address 00001302h

Type R/W

Reset Value 00000000_00000000h

DMI Control Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10
RSVD

©
©
o
w
N
=
o

DMM_CACHE| »

DMI_GPF
DMI_INST

DMI_ICEBP | »~

DMI_STALL
DMI_TSS
DMI_DBG
DMI_EXT

DMI_TF

DMM_SUSP | ~
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DMI Control Register Bit Descriptions

Bit

Name

Description

63:10

RSVD

Reserved. Write as read.

DMI_TF

DMI Trap Flag.
0: Disable DMI single stepping.

1: If DMI_STALL (bit 8) is 0, DMI occurs after the successful execution of each instruc-
tion. If DMI_STALL is 1, debug stall occurs after the successful execution of each
instruction.

DMI_STALL

DMI Stall.
0: If notin DMM, DMI conditions cause DMIs.

1: DMI conditions cause a debug stall.

DMM_SUSP

Enable SUSP# during DMM. Enable SUSP# during DMM mode.
0: Disable.
1: Enable.

DMI_TSS

Task Switch Debug Fault Control.
0: Task switch debug faults cause debug exceptions.
1: Task switch debug exceptions cause DMIs when not in DMM.

DMM_CACHE

Cache Control during DMM.
0: Don't change CRO CD and NW bits when entering DMM.
1: Set CRO, CD and NW bits when entering DMM.

DMI_ICEBP

Enable DMIs on ICEBP (F1) Instructions.
0: Disable.
1: Enable.

DMI_DBG

Enable Replacing Debug Exceptions as DMIs.
0: Disable.
1: Enable.

DMI_EXT

Enable External TDBGI Pin. Enable DMIs caused by the TDBGI pin (BGD368 ball C11;
BGU396 ball T25) when not in DMM.

0: Disable.
1: Enable.

DMI_GPF

Enable General Protection Fault Conditions causing DMIs. When enabled and not in
DMM mode, allow general protection faults to generate DMIs.

0: Disable.
1: Enable.

DMI_INST

Enable DMI Instructions. Enable DMI instructions DMINT and RDM. If not enabled,
executing a DMI instruction generates an invalid operation fault.

0: Disable.
1: Enable.
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5.5.2.21 Temp[x] Registers

TempO Register Temp2 Register

MSR Address 00001310h MSR Address 00001312h

Type R/W Type R/W

Reset Value 00000000_0000FFFOh Reset Value 00000000_0000FFFOh

Templ Register
MSR Address

Type
Reset Value

Temp3 Register

00001311h MSR Address 00001313h
R/W Type R/W
00000000_00000000h Reset Value 00000000_00000000h

Temp([x] Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32

RSVD

1[50 28] 20 27 20 25 2a] 232 [0 o 18 17 a0 s sa [z [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1] o

TEMP[X]

Temp([x] Register Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 TEMPI[X] Temp[x]. Used by microcode, usually for holding operands for address calculations.
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5.5.2.22 Segment Selector Registers

The Segment Selector MSRs provide access to the segment selector and segment flags parts of a segment register. The

contents of segment registers should be accessed using MOV or SVDC/RSDC.

ES Segment Selector Register

MSR Address 00001320h

Type R/W

Reset Value 00000000_00920000h

CS Segment Selector Register

MSR Address 00001321h

Type R/W

Reset Value 00000000_0092F000h

SS Segment Selector Register

MSR Address 00001322h

Type R/W

Reset Value 00000000_00920000h

DS Segment Selector Register

MSR Address 00001323h

Type R/W

Reset Value 00000000_00920000h

FS Segment Selector Register

MSR Address 00001324h

Type R/W

Reset Value 00000000_00920000h

GS Segment Selector Register

MSR Address 00001325h

Type R/W

Reset Value 00000000_00920000h

LDT Segment Selector Register

MSR Address 00001326h

Type R/W

Reset Value 00000000_00820000h

Temp Segment Selector Register

MSR Address 00001327h

Type R/W

Reset Value 00000000_00810000h

TSS Segment Selector Register

MSR Address 00001328h

Type R/W

Reset Value 00000000_00810000h

IDT Segment Selector Register

MSR Address 00001329h

Type R/W

Reset Value 00000000_00920000h

GDT Segment Selector Register

MSR Address 0000132Ah

Type R/W

Reset Value 00000000_00920000h

Segment Selector Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
SS[X]

Segment Selector Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 SS[X] Segment Selector and Descriptor Control Bits.
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5.5.2.23 SMM Header Shadow Register
MSR Address 0000132Bh

Type R/W

Reset Value 00000000_00000000h

SMM Header Shadow Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31]0[20] 28] 27] 26 |25 24] 23] 22 21 0] 10 1817 [ 16] 15[ 14 ]33] 12 11 [10] o [ 8 | 7 | 6 | 5| 4] 3 | 2| 1] 0
SMHR

SMM Header Shadow Bit Descriptions

Bit Name Description
63:32 | RSVD Reserved. Write as read.
31:0 SMHR SMM Header Shadow. Address is DWORD aligned and bits [1:0] are ignored.

5.5.2.24 DMM Header Shadow Register
MSR Address 0000132Ch

Type R/W

Reset Value 00000000_00000000h

DMM Header Shadow Register Map
63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
RSVD
a1[30] 29[ 28] 27 25 |05 |24 23] 22 21 20| 10 18] 17 6 15 1e [ 15[ 12[11]10] o | 8 | 7 | 6 | 5| 4] 3] 2] 1 ] o

DMHR

DMM Header Shadow Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 DMHR DMM Header Shadow.
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5.5.2.25 Base and Limit Registers

The segment base/limit MSRs provide access to the segment limit and segment base parts of a segment register. The limit
value is the true limit; it does not need to be altered based on the limit granularity bit. The contents of segment registers
should be accessed using MOV or SVDC/RSDC.

CPU Core Register Descriptions

ES Base and Limit Register

MSR Address 00001330h

Type R/W

Reset Value 0000FFFF_00000000h

CS Base and Limit Register

MSR Address 00001331h

Type R/W

Reset Value 0000FFFF_FFFFO000h

SS Base and Limit Register

MSR Address 00001332h

Type R/W

Reset Value 0000FFFF_00000000h

DS Base and Limit Register

MSR Address 00001333h

Type R/W

Reset Value 0000FFFF_00000000h

FS Base and Limit Register

MSR Address 00001334h

Type R/W

Reset Value 0000FFFF_00000000h

GS Base and Limit Register

Temp Base and Limit Register

MSR Address 00001337h

Type R/W

Reset Value 0000FFFF_00000000h

TSS Base and Limit Register

MSR Address 00001338h

Type R/W

Reset Value 0000FFFF_00000000h

IDT Base and Limit Register

MSR Address 00001339

Type R/W

Reset Value 0000FFFF_00000000h

GDT Base and Limit Register

MSR Address 0000133Ah

Type R/W

Reset Value 0000FFFF_00000000h

SMM Base and Limit Register

MSR Address 0000133Bh

Type R/W

Reset Value 00000000_00000000h

DMM Base and Limit Register

MSR Address 00001335h MSR Address 0000133Ch
Type R/W Type R/W
Reset Value 0000FFFF_00000000h Reset Value 00000000_00000000h

LDT Base and Limit Register

MSR Address 00001336h

Type R/W

Reset Value 0000FFFF_00000000h

Base and Limit Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
LIMIT

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
BASE

Base and Limit Bit Descriptions

Bit Name Description
63:32 LIMIT Limit.
31:.0 BASE Base.
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5.5.2.26 DR1 and DRO Breakpoints Register
MSR Address 00001340h

Type R/W

Reset Value 00000000_00000000h

The DR1/DR0O MSR provides access to Debug Register 1 (DR1) and Debug Register 0 (DR0). DRO and DR1 each contain
either an 1/O port number or a linear address for use as a breakpoint. The contents of debug registers are more easily
accessed using the MOV instruction.

DR1 and DRO Breakpoints Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
DR1
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
DRO

DR1 and DRO Breakpoints Bit Descriptions

Bit Name Description
63:32 DR1 Breakpoint 1 I/0O Port Number/Linear Address.
31:0 DRO Breakpoint O I/O Port Number/Linear Address.

5.5.2.27 DR3 and DR2 Breakpoints Register
MSR Address 00001341h

Type R/W

Reset Value 00000000_00000000h

The DR3/DR2 MSR provides access to Debug Register 3 (DR3) and Debug Register 2 (DR2). DR2 and DR3 each contain
either an I/O port number or a linear address for use as a breakpoint. The contents of debug registers are more easily be
accessed using the MOV instruction.

DR3 and DR2 Breakpoints Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
DR3
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
DR2

DR3 and DR2 Breakpoints Bit Descriptions

Bit Name Description
63:32 DR3 Breakpoint 3 I/0 Port Number/Linear Address.
31:0 DR2 Breakpoint 2 I/O Port Number/Linear Address.
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5.5.2.28 DR7 and DR6 Breakpoints Control and Status Register
MSR Address 00001343h

Type R/W

Reset Value 00000400_FFFFOFFOh

The DR7/DR6 MSR provides access to Debug Register 7 (DR7) and Debug Register 6 (DR6). DR6 contains status infor-
mation about debug conditions that have occurred. DR7 contains debug condition enables, types, and lengths. The con-
tents of debug registers are more easily be accessed using the MOV instruction.

DR7 and DR6 Breakpoints Control and Status Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
DR7
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
DR6

DR7 and DR6 Breakpoints Control and Status Register Bit Descriptions

Bit Name Description
63:32 DR7 Breakpoint Control.
31:0 DR6 Breakpoint Status.

5.5.2.29 XDR1 and XDRO Extended Breakpoints Register
MSR Address 00001350h

Type R/W

Reset Value 00000000_00000000h

The XDR1/XDRO MSR provides access to Extended Debug Register 1 (XDR1) and Extended Debug Register O (XDRO).
XDRO0 and XDR1 each contain either an 1/0O port number or a linear address for use as an extended breakpoint.

XDR1 and XDRO Extended Breakpoints Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
XDR1
315029 20 27 26 25 | 3 22 o1 20 19 18] 17 6] 15 10 13 12 2 [10] 5 [ 6 [ 7 | & [ 5| 4] 3| 2 | 2] o
XDRO

XDR1 and XDRO Extended Breakpoints Bit Descriptions

Bit Name Description
63:32 XDR1 Extended Breakpoint 1 /O Port Number/Linear Address.
31:0 XDRO Extended Breakpoint 0 I/O Port Number/Linear Address.
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5.5.2.30 XDR3 and XDR2 Extended Breakpoints Register
MSR Address 00001351h

Type R/W

Reset Value 00000000_00000000h

The XDR3/XDR2 MSR provides access to Extended Debug Register 3 (XDR3) and Extended Debug Register 2 (XDR2).
XDR2 and XDR3 each contain either an 1/0 port number or a linear address for use as an extended breakpoint.

XDR3 and XDR2 Extended Breakpoints Register Map
63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
XDR3
31‘30‘29’28|27‘26’25|24‘23‘22’21|20‘19’18|17‘16‘15’14|13‘12’11|10‘ 9‘ 8’ 7| 6‘ 5 ‘4 |3 ‘2 ‘1 ’o
XDR2

XDR3 and XDR2 Extended Breakpoints Bit Descriptions

Bit Name Description
63:32 XDR3 Extended Breakpoint 3 I/0O Port Number/Linear Address.
31:.0 XDR2 Extended Breakpoint 2 I/0O Port Number/Linear Address.

5.5.2.31 XDR5 and XDR4 Opcode Mask and Value 4 Register
MSR Address 00001352h

Type R/W

Reset Value FFFFFFFF_00000000h

XDR5 and XDR4 Opcode Mask and Value 4 Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
XDR5
31]50[20] 28] 27] 26 |25 | 23] 23] 22 21 0] 10 1817 [ 16] 15[ 14 ]33] 12 11 [10] o [ 8 | 7 | 6 | 5| 4] 3 | 2| 1] 0
XDR4

XDR5 and XDR4 Opcode Mask and Value 4 Bit Descriptions

Bit Name Description
63:32 | XDR5 Opcode Mask.
31:0 XDR4 Value 4.
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5.5.2.32 XDR7 and XDR6 Extended Breakpoint Control and Status Register
MSR Address

Type

Reset Value

00001353h
R/W
00000000_FFFFAFCON

XDR7 and XDR6 Extended Breakpoint Control and Status Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

XDR7

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0

XDR6

XDR7 and XDR6 Extended Breakpoint Control and Status Bit Descriptions

Bit Name Description
63:32 XDR7 Extended Breakpoint Control.
31:.0 XDR6 Extended Breakpoint Status.

5.5.2.33 XDR9 and XDR8 Opcode Mask and Value 5 Register
MSR Address

Type

Reset Value

00001354h
R/W
FFFFFFFF_00000000h

XDR9 and XDR8 Opcode Mask and Value 5 Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

XDR9

15029 28 2728 2524 23 2 2120 19 10 7 [ 16 15[ 14 a3 e [ [0 0 [ 5 [ 7 [ & [ 5 [« [ [ 2] 2 | o

XDR8

XDR9 and XDR8 Opcode Mask and Value 5 Bit Descriptions

Bit Name Description
63:32 | XDR9 Opcode Mask.
31:0 XDR8 Value 5.
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5.5.2.34 EX Stage Instruction Pointer Register
MSR Address 00001360h

Type R/W

Reset Value 00000000_00000000h

EX Stage Instruction Pointer Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31]0[20] 28] 27] 26 |25 24] 23] 22 21 0] 10 1817 [ 16] 15[ 14 ]33] 12 11 [10] o [ 8 | 7 | 6 | 5| 4] 3 | 2| 1] 0
EX_IP

EX Stage Instruction Pointer Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 EX_IP EX Stage Instruction Pointer.

5.5.2.35 WB Stage Instruction Pointer Register
MSR Address 00001361h

Type R/W

Reset Value 00000000_00000000h

WB Stage Instruction Pointer Register Map
63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
RSVD
a1[30] 29[ 28] 27 25 |05 |24 23] 22 21 20| 10 18] 17 6 15 1e [ 15[ 12[11]10] o | 8 | 7 | 6 | 5| 4] 3] 2] 1 ] o

WP_IP

WB Stage Instruction Pointer Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 WB_IP

WB Stage Instruction Pointer.
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5.5.2.36 FP Environment Code/lnstruction Segment Selector Register
MSR Address 00001370h

Type R/W

Reset Value 00000000_00000000h

This MSR provides access to the floating point (FP) environment code segment. The floating point environment data is
more easily be accessed using the FLDENV/FSTENV and FSAVE/FRSTOR instructions.

FP Environment Code/Instruction Segment Selector Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9‘ 8‘ 7| 6‘ 5‘ 4 |3 ‘2 ‘1 ‘o
FPENV_CS

FP Environment Code/Instruction Segment Selector Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31.0 FPENV_CS FP Environment Code/Instruction Segment Selector.

5.5.2.37 FP Environment Code/lnstruction Offset/Pointer Register
MSR Address 00001371h

Type R/W

Reset Value 00000000_00000000h

This MSR provides access to the floating point (FP) environment instruction pointer. The floating point environment data is
more easily be accessed using the FLDENV/FSTENV and FSAVE/FRSTOR instructions.

FP Environment Code/Instruction Offset/Pointer Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
1[50 29 28 2728 2524 23 2 2120 19 20 7 [ 16 15[ a3 e [ [0 0 [ 5 [ 7 [ [ 5 [« [ 3 [ 2] 2 ] o
FPENV_IP

FP Environment Code/Instruction Offset/Pointer Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31.0 FPENV_IP FP Environment Code/lnstruction Offset/Pointer.
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5.5.2.38 FP Environment Operand/Data Segment Selector Register
MSR Address 00001372h

Type R/W

Reset Value 00000000_00000000h

This MSR provides access to the floating point (FP) environment data segment. The floating point environment data is
more easily be accessed using the FLDENV/FSTENV and FSAVE/FRSTOR instructions.

FP Environment Operand/Data Segment Selector Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9‘ 8‘ 7| 6‘ 5‘ 4 |3 ‘2 ‘1 ‘o
FPENV_DS

FP Environment Operand/Data Segment Selector Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31.0 FPENV_DS FP Environment Operand/Data Segment Selector.

5.5.2.39 FP Environment Operand/Data Offset/Pointer Register
MSR Address 00001373h

Type R/W

Reset Value 00000000_00000000h

This MSR provides access to the floating point (FP) environment data pointer. The floating point environment data is more
easily be accessed using the FLDENV/FSTENV and FSAVE/FRSTOR instructions.

FP Environment Operand/Data Offset/Pointer Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
1[50 29 28 2728 2524 23 2 2120 19 20 7 [ 16 15[ a3 e [ [0 0 [ 5 [ 7 [ [ 5 [« [ 3 [ 2] 2 ] o
FPENV_DP

FP Environment Operand/Data Offset/Pointer Bit Descriptions

Bit Name Description
63:32 | RSVD Reserved. Write as read.
31:0 FPENV_DP FP Environment Operand/Data Offset/Pointer.
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5.5.2.40 FP Environment Opcode Register
MSR Address 00001374h

Type R/W

Reset Value 00000000_00000000h

This MSR provides access to the floating point (FP) environment opcode. The floating point environment data is more eas-
ily be accessed using the FLDENV/FSTENV and FSAVE/FRSTOR instructions.

FP Environment Opcode Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9‘ 8‘ 7| 6‘ 5‘ 4 |3 ‘2 ‘1 ‘0
FPENV_OP

FP Environment Opcode Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:0 FPENV_OP FP Environment Opcode.
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5.5.2.41 General Registers

General Register EAX

MSR Address 00001408h

Type R/W

Reset Value 00000000_00000000h

General Register ECX

MSR Address 00001409h

Type R/W

Reset Value 00000000_00000000h

General Register EDX

MSR Address 0000140Ah

Type R/W

Reset Value 00000000_00000000h

General Register EBX

MSR Address 0000140Bh

Type R/W

Reset Value 00000000_00000000h

General Register ESP

MSR Address 0000140Ch

Type R/W

Reset Value 00000000_00000000h

General Register EBP

MSR Address 0000140Dh

Type R/W

Reset Value 00000000_00000000h

General Register ESI

MSR Address 0000140Eh

Type R/W

Reset Value 00000000_00000000h

General Register EDI

MSR Address 0000140Fh

Type R/W

Reset Value 00000000_00000000h

General Register Temp 0

MSR Address 00001410h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 1

MSR Address 00001411h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 2

MSR Address 00001412h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 3

MSR Address 00001413h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 4

MSR Address 00001414h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 5

MSR Address 00001415h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 6

MSR Address 00001416h

Type R/W

Reset Value 00000000_00000000h

General Register Temp 7

MSR Address 00001417h

Type R/W

Reset Value 00000000_00000000h

General Registers Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

1[50 28] 20 27 20 25 2a] 232 [0 o 18 17 a0 s sa [z [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1] o

GR_REG

General Registers Bit Descriptions

Bit Name Description

63:32 RSVD

Reserved. Write as read.

31:0 GR_REG

General Register.
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5.5.2.42 Extended Flags Register

MSR Address 00001418h

Type R/W

Reset Value 00000000_00000002h

Extended Flags Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
1[50 29 28] 2728 2524 23 22120 19 a0 7 [ 6] 15[ a3 e [ [0 0 [ 5 [ 7 [ & [ 5 [« [ 3 [ 2] 2 ] o

EFLAGS

Extended Flags Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. (Default = 0)
31:0 EFLAGS Extended Flags. See Table 5-4 "EFLAGS Register" on page 97 for bit descriptions.

5.5.2.43 Control Register 0 Shadow Register
MSR Address 00001420h

Type R/W

Reset Value 00000000_60000010h

Control Register 0 Shadow Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32

RSVD

1[0 25202720 25 ea] s [z2 [ [aa o 18 1 [ao s [ e [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1| o
CRO

Control Register 0 Shadow Register Bit Descriptions

Bit Name Description
63:32 RSVD Reserved. Write as read.
31.0 CRO Control Register 0. See Table 5-10 "CRO Bit Descriptions" on page 100 for bit descrip-
tions.
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5.5.2.44 Microcode BIST Register
MSR Address 00001428h

Type RO
Reset Value 00000000_00000000h

Microcode BIST Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31]0[20] 28] 27] 26 |25 24] 23] 22 21 0] 10 1817 [ 16] 15[ 14 ]33] 12 11 [10] o [ 8 | 7 | 6 | 5| 4] 3 | 2| 1] 0
UBIST

Microcode BIST Register Bit Descriptions

Bit Name Description
63:32 | RSVD Reserved. Write as read.
31:0 UBIST (RO) Enable Microcode BIST (Read Only). Reading this register enables the microcode

BIST and returns the test results.

00000000h: Reserved
00000001h: Pass
00000002h: Fail
00000003h >: Reserved

5.5.2.45 Instruction Memory Configuration Register
MSR Address 00001700h

Type R/W

Reset Value 00000000_00000000h

Instruction Memory Configuration Register Map

63|62‘61|60|59‘58|57|56|55‘54|53|52|51|50|49|48‘47|46|45|44|43|42|41‘40|39|38|37‘36|35|34‘33|32
RSVD
31|30‘29|28|27‘26|25|24|23‘22|21 20 19|18|17 16 15|14|13|12 11|1o| 9(8|7 | 6 l 51413 l 2 ‘ 1|0
RSVD 'g RSVD |k IM_LOCK RSVD 8 RSVD | & RSVD | &
(o7 a | oM o
| | s | |
= = = 2 =
Instruction Memory Configuration Bit Descriptions
Bit Name Description
63:21 | RSVD Reserved. Write as read.

20 IM_QWT Enable QW Request Pacing when in Write Serialized Regions. When the write serial-
ized attribute from the TLB is set for a request, the IM waits for the pipeline to empty
before issuing the QW read request to BC. Note that speculative requests to write serial-
ized pages are aborted.

0: Disable.
1: Enable.
19:17 RSVD Reserved. Write as read.
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Instruction Memory Configuration Bit Descriptions (Continued)

Bit

Name

Description

16

IM_DRT

Dynamic Retention Test. Enable dynamic retention test for BIST of tag array.
0: Disable
1: Enable

15:12

IM_LOCK

Lock Instruction Memory Cache. Locks Way of the IM cache from being allocated or
replaced on an instruction cache miss. If all Ways are locked, bits [15:12] = 1111, the IM
cache is effectively disabled.

0000: Way[3:0] enabled.
xxx1: At least WayO disabled.
xx1x: At least Way1l disabled.
x1xx: At least Way2 disabled.
Ixxx: At least Way3 disabled.
1111: Way[3:0] disabled.

11:9

RSVD

Reserved. Write as read.

IM_CE

Instruction Memory Cache Enable.
0: Enabled.
1: Disabled. Cache contents are modified.

75

RSVD

Reserved. Write as read.

IM_BEN

Overlapped Requests to Bus Controller Enable.
0: Disable overlapped requests to BC.
1: Enable overlapped requests to BC.

3:1

RSVD

Reserved. Write as read.

IM_CEN

Cache Reads During Cache Line Fills Enable.
0: Disable cache reads during line fills.

1: Enable cache reads during line fills.
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5.5.2.46 Instruction Cache Index Register
MSR Address 00001710h

Type R/W

Reset Value 00000000_00000000h

Instruction Cache Index Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18 17‘16 15‘14|13‘12‘11|10‘ 9|8 ‘ 716 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RSVD m RSVD % IC_LINE
2] =3
o 0
Instruction Cache Index Bit Descriptions
Bit Name Description
63:18 RSVD Reserved. Write as read.
17:16 IC_DSEL Data QWORD Select. Determines which QWORD in a cache line is accessed by a read
or a write to IC_DATA (MSR 00001711h). IC_DSEL increments on accesses to
IC_DATA and resets to 0 on accesses to the Instruction Cache Read/Write Tag register
or the Instruction Cache Read/Write Tag w/INC register (MSR 00001712h and
00001713h, respectively).

15:9 RSVD (RO) Reserved (Read Only).

8:7 IC_WAY Cache Way Select. Forms the high 2 bits of a 9-bit counter. IC_LINE (bits [6:0]) forms
the low 7 bits of the counter. This field increments when the IC_LINE overflows on an
access to the Instruction Cache Read/Write Tag w/INC register (MSR 00001713h).

6:0 IC_LINE Cache Line Select. Forms the low 7 bits of a 9-bit counter. IC_WAY (bits [8:7] forms the
high 2 bits of the counter. This field post-increments on accesses to the Instruction
Cache Read/Write Tag w/INC register (MSR 00001713h).

5.5.2.47 Instruction Cache Data Register
MSR Address 00001711h

Type R/W

Reset Value XXXXXXXX_ XXXXXXXXh

Instruction Cache Data Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
IC_DATA

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9‘ 8‘ 7| 6‘ 5‘ 4 |3 ‘2 ‘1 ‘0
IC_DATA

Instruction Cache Data Bit Descriptions

Bit Name Description

63:0 IC_DATA Instruction Cache Data. QWORD read from or written to the instruction cache. The
address to the QWORD is specified by the IC_LINE, IC_WAY, and IC_DSEL fields from
the Instruction Cache Index register (MSR 00001710h). Each access to IC_DATA incre-
ments IC_DSEL.
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5.5.2.48 Instruction Cache Read/Write Tag Register
MSR Address 00001712h

Type R/W

Reset Value 00000000_00000000h

Instruction Cache Read/Write Tag Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 1l|10‘ 9 ‘ 8 ‘ 716 ‘ 5 ‘ 43 ‘ 2 ‘ 1|0
IC_TAG RSVD IC_LRU RSVD Z|
Instruction Cache Read/Write Tag Bit Descriptions
Bit Name Description
63:32 RSVD (RO) Reserved (Read Only). Reads back 0.
31:12 IC_TAG Instruction Cache Tag. Tag value for the way/line selected by IC_WAY and IC_LINE of
the Instruction Cache Index register (MSR 00001710h bits [8:7] and [6:0], respectively).
11:7 RSVD (RO) Reserved (Read Only). Reads back 0.
6:4 IC_LRU Instruction Cache LRU. LRU value for the Way/Line selected by IC_WAY and IC_LINE
of the Instruction Cache Index register (MSR 00001710h bits [8:7] and [6:0], respec-
tively).

Oxx: Way[1:0] more recent than Way([3:2].
Ixx: Way[3:2] more recent than Way[1:0].
x0x:  Way2 more recent than Way3.
x1x: Way3 more recent than Way?2.
xx0:  WayO more recent than Way1.
xx1: Wayl more recent than WayO.

31 RSVD (RO) Reserved (Read Only). Reads back 0.

0 IC_V Instruction Cache Valid Bit. Valid value for the Way/Line selected by IC_WAY and
IC_LINE of the Instruction Cache Index register (MSR 00001710h bit [8:7] and [6:0],
respectively).
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5.5.2.49 Instruction Cache Read/Write Tag w/INC Register
MSR Address 00001713h

Type R/W

Reset Value 00000000_00000000h

Instruction Cache Read/Write Tag w/INC Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 9 ‘ 8 ‘ 716 ‘ 5 ‘ 413 ‘ 2 ‘ 1]0
IC_TAG RSVD IC_LRU RSVD 3
Instruction Cache Read/Write Tag w/INC Bit Descriptions
Bit Name Description
63:0 Definition same as Instruction Cache Read/Write Tag Register (MSR 00001712h).

Index register (MSR 00001710h)

Except read/write of this register causes an auto-increment on the Instruction Cache

5.5.2.50 Instruction Memory TLB Index Register
MSR Address 00001720h

Type R/W

Reset Value 00000000_00000000h

Instruction Memory TLB Index Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3|2 ‘ 1 ‘ 0

RSVD ITLB_INDX
Instruction Memory TLB Index Bit Descriptions
Bit Name Description
63:3 RSVD Reserved. Write as read.
2:0 ITLB_INDX Instruction Memory TLB Index. Determines which TLB entry in the Instruction Memory

TLB Entry register (MSR 00001722h) or the Instruction Memory TLB Entry w/INC regis-
ter (MSR 00001723h) is accessed. This register auto increments when the Instruction
Memory TLB Entry w/INC register is accessed.
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5.5.2.51 Instruction Memory TLB MRU Register

MSR Address 00001721h
Type R/W
Reset Value 00000000_00000000h

Instruction Memory TLB MRU Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘1l|10

RSVD

ITLB_MR8| o

ITLB_MR9| «©

ITLB_MR7| ~

ITLB_MR6| o

ITLB_MR5| »n

ITLB_MR4| »~

ITLB_MR3| w

ITLB_MR2| ~

ITLB_MR1|

ITLB_MRO| o

Instruction Memory TLB MRU Bit Descriptions

Bit

Name

Description

63:10

RSVD (RO)

Reserved (Read Only).

ITLB_MRU9

Most Recent Used 9.

0: Entry index 6/7 more recent than entry index 4/5.
1. Entry index 4/5 more recent than entry index 6/7.

ITLB_MRUS

Most Recent Used 8.

0: Entry index 6/7 more recent than entry index 2/3.
1: Entry index 2/3 more recent than entry index 6/7.

ITLB_MRU7

Most Recent Used 7.

0: Entry index 4/5 more recent than entry index 2/3.

1: Entry index 2/3 more recent than entry index 4/5.

ITLB_MRUG

Most Recent Used 6.

0: Entry index 6/7 more recent than entry index 0/1.
1: Entry index 0/1 more recent than entry index 6/7.

ITLB_MRUS5

Most Recent Used 5.

0: Entry index 4/5 more recent than entry index 0/1.
1: Entry index 0/1 more recent than entry index 4/5.

ITLB_MRU4

Most Recent Used 4.

0: Entry index 2/3 more recent than entry index 0/1.

1: Entry index 0/1 more recent than entry index 2/3.

ITLB_MRU3

Most Recent Used 3.
0: Entry index 7 more recent than entry index 6.
1. Entry index 6 more recent than entry index 7.

ITLB_MRU2

Most Recent Used 2.
0: Entry index 5 more recent than entry index 4.
1: Entry index 4 more recent than entry index 5.

ITLB_MRU1

Most Recent Used 1.
0: Entry index 3 more recent than entry index 2.
1: Entry index 2 more recent than entry index 3.
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Instruction Memory TLB MRU Bit Descriptions

Bit Name Description

0 ITLB_MRUO Most Recent Used 0.
0: Entry index 0 more recent than entry index 1.

1: Entry index 1 more recent than entry index O.

5.5.2.52 Instruction Memory TLB Entry Register
MSR Address 00001722h

Type R/W

Reset Value XXXXX000_xxxxx000h

Instruction Memory TLB Entry Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
IM_TLB_LIN RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 1l|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5(4(|3|2|1]|0
IM_TLB_PHY RSVD 8 @ >
AN
;, o g o §|
Instruction Memory TLB Entry Bit Descriptions
Bit Name Description
63:44 IM_TLB_LIN TLB Linear Address.
43:32 RSVD (RO) Reserved (Read Only).
31:12 IM_TLB_PHY TLB Physical Address.
115 RSVD (RO) Reserved (Read Only).
4 IM_TLB_CD Cache Disable Flag. A 1 in this bit indicates that the page is uncacheable.
3 RSVD (RO) Reserved (Read Only).
2 IM_TLB_US User Access Privileges.
0: Supervisor.
1: User.
1 RSVD (RO) Reserved (Read Only).
0 IM_TAG_V Valid Bit. A 1 in this bit indicates that the entry in the TLB is valid.
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5.5.2.53 Instruction Memory TLB Entry w/INC Register
MSR Address 00001723h

Type R/W

Reset Value 00000000_00000000h

Instruction Memory TLB Entry w/INC Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
IM_TLB_LIN RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 1l|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5(4(3|2|1]|0
a )
IM_TLB_PHY RSVD 3 a >
HHERE
- -
F e F 2|5
=| |=] |2
Instruction Memory TLB Entry w/INC Bit Descriptions
Bit Name Description
63:0 Definition same as Instruction Memory TLB Entry Register (MSR 00001722h).
Except read/write of this register causes an auto-increment on the Instruction Memory
TLB Index register.

5.5.2.54 Instruction Memory Tag BIST Register
MSR Address 00001730h

Type RO

Reset Value 00000000_00000000h

Instruction Memory Tag BIST Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9‘ 8‘ 7 |6 ‘5 ‘4 |3 ‘2
RSVD

IM_TAG_B| o

IM_CMP_B|

Instruction Memory Tag BIST Bit Descriptions

Bit Name Description
63:2 RSVD (RO) Reserved (Read Only).
1 IM_CMP_B Tag Compare Logic BIST (Read Only).
(RO) 0: Fail.
1: Pass.
0 IM_TAG_B (RO) | Valid and Tag Array Logic BIST (Read Only).
0: Fail.
1: Pass.
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5.5.2.55 Instruction Memory Data BIST Register

MSR Address
Type
Reset Value

00001731h
RO

00000000_00000000h

Instruction Memory Data BIST Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 21110
RSVD o | %
2| E
58
= g'
Instruction Memory Data BIST Register Bit Descriptions
Bit Name Description
63:2 RSVD (RO) Reserved (Read Only).
1 IM_LRU_B (RO) | LRU Array BIST (Read Only).
0: Fail.
1: Pass.
0 IM_DATA_B Data Array BIST (Read Only).
(RO) 0: Fail.
1: Pass.
5.5.2.56 Data Memory Configuration Register
MSR Address 00001800h
Type R/W
Reset Value 00000000_00000000h
Table 5-15. Data Memory Configuration Register Map
63‘62‘61‘60 59‘58‘57|56 55‘54‘53|52 51‘50|49‘48 47 46|45‘44 43 42‘41‘40 39 38‘37‘36 35‘34‘33 32
PFLOCKT2 PFLOCKT1 PFLOCKTO | PFLOCKNTA |Q | WSREQ |Q | WCTO |Q | WBTO RSVD g
0 0 0 om
o o o =
31‘30‘29’28 27‘26’25|24 23‘22’21|20 19’18|17‘16 15|14|13|12(11|10{ 9| 8|7 |6 |5|4|3]2|1]|0
[%2]
RSVD LSLOCK RSVDL,J>U)U)(£ olelololalole
xlz|Z|Z2|a|2|w|v|s MR
@S 22lalalalx|z2|2|3|6 |6 |4
= S|o|la|g|lo|m |||t |35 |d @
E,ﬁ_’<rn—+—o.1§moo_,_9
% NEREER] %) 2 |Zz(z|m|=
Data Memory Configuration Bit Descriptions
Bit Name Description
63:60 | PFLOCKT2 Prefetch Lockout of PREFETCHT2. Lock data cache ways (MSB = Way3, LSB =

WayO0) from allocating or replacing the data on a data prefetch miss from a
PREFECTHT?2 instruction. If all cache ways are locked then PREFECTHT?2 is effectively
disabled. Use this field to prevent data prefetch operations from thrashing too much of

the cache.
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Data Memory Configuration Bit Descriptions (Continued)

Bit Name Description

59:56 PFLOCKT1 Prefetch Lockout of PREFETCHTL1. Lock data cache ways (MSB = Way3, LSB =
WayO0) from allocating or replacing the data on a data prefetch miss from a
PREFECTHTL1 instruction. If all cache ways are locked then PREFECTHT1 is effectively
disabled. Use this field to prevent data prefetch operations from thrashing too much of
the cache.

55:52 PFLOCKTO Prefetch Lockout of PREFETCHTO. Lock data cache ways (MSB = Way3, LSB =
WayO0) from allocating or replacing the data on a data prefetch miss from a
PREFECTHTO instruction. If all cache ways are locked then PREFECTHTO is effectively
disabled. Use this field to prevent data prefetch operations from thrashing too much of
the cache.

51:48 | PFLOCKNTA Prefetch Lockout of PREFETCHNTA. Lock data cache ways (MSB = Way3, LSB =
WayO0) from allocating or replacing the data on a data prefetch miss from a PRE-
FECTHNTA instruction. If all cache ways are locked then PREFECTHNTA is effectively
disabled. Use this field to prevent data prefetch operations from thrashing too much of
the cache.

47 RSVD Reserved. Write as read.

46:44 | WSREQ Write-Serialize Request. Number of outstanding write-serialize requests.
000: Unlimited.
001-111:Binary Value.

43 RSVD Reserved. Write as read.

42:40 | WCTO Write-Combine Timeout. Flushes write-combinable entry from write buffer if it has not
been written for the specified number of clocks.
000: Disable timeout.
001-111:Flush after 2% clocks (where X = WCTO).

39 RSVD Reserved. Write as read.

38:36 | WBTO Write-Burst Timeout. Flushes write-burstable entry from write buffer if it has not been
written for the specified number of clocks.
000: Disable timeout.
001-111:Flush after 2% clocks (where X = WBTO).

35:33 RSVD Reserved. Write as read.

32 WBDIS Write Buffer Disable. Disabling the write buffer forces stores to be sent directly from the
output of the store queue to the BC. Enabling the write buffer allows memory stores to be
buffered, with or without the combining based on region properties.

0: Enable write buffer.
1: Disable write buffer.

31:20 RSVD Reserved. Write as read.

19:16 LSLOCK Load/Store Lockout. Lock data cache ways (MSB = Way3, LSB = Way0) from being
allocated or replaced on a load or store miss.

15:14 RSVD Reserved. Write as read.

13 NOFTTBRES No Page Fault. Do not page fault if any reserved bits are set in the DTE (Directory Table
Entries)/PTE (Page Table Entries).

0: Take the page fault.
1: Do not take the page fault.

12 DTCNINV Do Not Invalidate DTE Cache Entry. Do not invalidate DTE cache entry on INVLPG.
Entire DTE cache is always flushed on a store into the directory page.

0: Invalidate DTE cache entry on INVLPG hit.
1: Do not invalidate DTE cache entry on INVLPG hit.
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Data Memory Configuration Bit Descriptions (Continued)

Bit Name Description

11 PAMDIS Disable 4M PTE Cache.

0: Enable 4M PTEs to be cached. Normal operation.

1: Prevent 4M PTEs from being cached and flush any existing entries.
10 DTCDIS Disable DTE Cache.

0: Enable DTE cache. Normal operation.

1: Disable DTE cache and flush any existing entries.
9 L2TLBDIS Disable L2 TLB. Contents are not modified.

0: Enable L2 TLB. Normal operation.

1: Disable L2 TLB.

8 DCDIS Disable Data Memory Cache. Contents are not modified.

0: Enable data memory cache and use standard x86 cacheablility rules. Normal opera-
tion.

1: Disable data memory cache. Data cache always generates a miss.

7 SPCDEC Decrease Number of Speculative Reads of Data Cache.

0: Actively resync cache tag and data arrays so that loads can be speculatively handled
in one clock if the MRU way is hit.

1: Do not attempt to resync cache tag and data arrays.

This is a performance optimization bit and the preferred value may have to be empirically
determined. The cache tag and data arrays get “out of sync” when there is a miss to the
MRU way or if the data array is busy with a store, line fill, or eviction. While the arrays are
out of sync, all hits take two clocks. When they are in sync, hits to the MRU way take one
clock, while hits to other ways take three.

6 WTBRST Write-Through Bursting.
0: Writes are sent unmodified to the bus on write-through operations.

1: Writes may be combined using write-burstable semantics on write-through opera-
tions.

5 WBINVD Convert INVD to WBINVD.
0: INVD instruction invalidates cache without writeback.

1: INVD instruction writes back any dirty cache lines.

4 NOSMC Snoop Detecting on Self-Modified Code. Generates snoops on stores for detecting
self-modified code.

0: Generate snoops.
1: Disable snoops.

3 NOFWD Forward Data from Bus Controller. Enable forwarding of data directly from BC if a new
request hits a line fill in progress.

0: Forward data from BC if possible.
1. Wait for valid data in cache, then read cache array.
2 BLOCKC Blocking Cache.

0: New request overlapped with line fill.

1: Line fill must complete before starting new request.
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Bit Name Description

1 MISSER Serialize Load Misses. Stall everything but snoops on a load miss. If any part of the PCI
space is marked as cacheable, set this bit. Data accesses are made from the cacheable
space, and there is a PCI master device that must complete a master request before it
completes a slave read.

0: Load misses are treated the same as load hits.

1: Load misses prevent non-snoop requests from being handled until the miss data is
returned by the BC.

0 LDSER Serialize Loads vs Stores. All loads are serialized versus stores in the store queue, but
a load that hits the DCache completes without affecting any pending stores in the write
buffers.

0: Loads can bypass stores based on region properties.
1: All loads and stores are executed in program order.

5.5.2.57 Default Region Configuration Properties Register
MSR Address 00001808h

Type R/W

Reset Value 01FFFFFO_10000001h

Warm Start Value 04xxxxx0_1xxxxx01h

Default Region Configuration Properties Register Map

63‘62‘61‘60|59‘58‘57|56 55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36 35‘34‘33‘32
ROMRP ROMBASE DEVRP
31‘30‘29‘28 27‘26‘25|24 23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘9‘8 7|6‘5‘4 3‘2‘1‘0
DEVRP SYSTOP SYSRP

Default Region Configuration Properties Bit Descriptions

Bit Name Description
63:56 ROMRP ROM Region Properties. Region properties for addresses greater than ROMBASE (bits
55:36]).
55:36 ROMBASE ROM Base Address. Base address for boot ROM. This field represents A[32:12] of the
memory address space, 4 KB granularity.
35:28 DEVRP SYSTOP to ROMBASE Region Properties. Region properties for addresses less than
ROMBASE (bits 55:36]) and addresses greater than or equal to SYSTOP (bits [27:8]).
27:8 SYSTOP Top of System Memory. Top of system memory that is available for general processor
use. The frame buffer and other private memory areas are located above SYSTOP.
7:0 SYSRP System Memory Region Properties. Region properties for addresses less than SYS-
TOP (bits [27:8]). Note that Region Configuration 000A0000h-000FFFFFh takes prece-
dence over SYSRP.

Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.
See "Region Properties" on page 158 for further details.
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5.5.2.58 Region Configuration Bypass Register

MSR Address 0000180Ah
Type R/W
Reset Value 00000000_00000101h

Warm Start Value 00000000_00000219h

Region Configuration Bypass Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

31‘30‘29‘28|27‘26‘25|24

‘23‘22‘21|20‘19‘18|17‘16

l5‘14|13‘12‘11|10‘ 9 ‘ 8

7]6]s]als]2]1]o0

RSVD

RPSMHDR

RPTLB

Region Configuration Bypass Bit Descriptions

Bit Name Description
63:16 RSVD (RO) Reserved (Read Only).
15:8 RPSMHDR Region Properties during SMM/DMM. Region configuration properties used during
SMM/DMM header accesses.
7:0 RPTLB Region Properties during Tablewalks.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.

See "Region Properties” on page 158 for further details.

5.5.2.59 Region Configurati

MSR Address 0000180B
Type R/W
Reset Value

on AO000-BFFFF Register
h

01010101_01010101h
Warm Start Value 19191919

19191919h

Region Configuration AO000-BFFFF Register Map

63‘62‘61‘60|59‘58‘57|56 55‘54‘53|52‘51‘50|49‘48 47‘46|45‘44‘43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32
RPBC RPBS RPB4 RPBO
31‘30‘29‘28|27‘26‘25|24 23‘22‘21|20‘19‘18|17‘16 15‘14|13‘12‘11|10‘ 9 ‘ 8|7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RPAC RPAS RPA4 RPAO
Region Configuration AOO0O-BFFFF Bit Descriptions
Bit Name Description
63:56 RPBC Region Properties for 000BC000-000BFFFF.
55:48 | RPB8 Region Properties for 000B8000-000BBFFF.
47:40 RPB4 Region Properties for 000B4000-000BAFFF.
39:32 RPBO Region Properties for 000B0000-000B3FFF.
31:24 RPAC Region Properties for 000AC000-000AFFFF.
23:16 RPAS8 Region Properties for 000A8000-000ABFFF.
15:8 RPA4 Region Properties for 000A4000-000A7FFF.
7:0 RPAO Region Properties for 000A0000-000A3FFF.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.
See "Region Properties” on page 158 for further details.
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5.5.2.60 Region Configuration CO000-DFFFF Register

MSR Address 0000180Ch
Type R/W
Reset Value 01010101_01010101h

Warm Start Value 19191919

19191919h

Region Configuration CO000-DFFFF Register Map

63‘62‘61’60|59‘58’57|56 55‘54’53|52‘51’50|49‘48 47’46|45‘44’43|42‘41‘40 39|38‘37‘36|35‘34‘33’32
RPDC RPDS8 RPD4 RPDO
31‘30‘29’28|27‘26’25|24 23‘22’21|20‘19’18|17‘16 15’14|13‘12’11|10‘ 9‘ 8 7| 6‘ 5 ‘4 |3 ‘2 ‘1 ’o
RPCC RPC8 RPC4 RPCO
Region Configuration CO000-DFFFF Bit Descriptions
Bit Name Description
63:56 RPDC Region Properties for 000DC000-000DFFFF.
55:48 RPD8 Region Properties for 000D8000-000DBFFF.
47:40 RPD4 Region Properties for 000D4000-000DAFFF.
39:32 RPDO Region Properties for 000D0000-000D3FFF.
31:24 RPCC Region Properties for 000CC000-000CFFFF.
23:16 RPC8 Region Properties for 000C8000-000CBFFF.
15:8 RPC4 Region Properties for 000C4000-000C7FFF.
7:0 RPCO Region Properties for 000C0000-000C3FFF.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.
See "Region Properties" on page 158 for further details.

5.5.2.61 Region Configuration EO000-FFFFF Register

MSR Address 0000180Dh
Type R/W
Reset Value 01010101_01010101h

Warm Start Value 19191919 19191919h

Region Configuration EO000-FFFFF Register Map

63‘62‘61’60|59‘58’57|56

55‘54’53|52‘51’50|49‘48

47’46|45‘44’43|42‘41‘40

39|38‘37‘36|35‘34‘33’32

RPFC RPF8 RPF4 RPFO
31‘30‘29’28|27‘26’25|24 23‘22’21|20‘19’18|17‘16 15’14|13‘12’11|10‘ 9‘ 8 7| 6‘ 5 ‘4 |3 ‘2 ‘1 ’o
RPEC RPES RPE4 RPEO
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Region Configuration EO000-FFFFF Bit Descriptions

Bit Name Description
63:56 RPFC Region Properties for 000FC000-000FFFFF.
55:48 RPF8 Region Properties for 000F8000-000FBFFF.
47:40 RPF4 Region Properties for 000F4000-000FAFFF.
39:32 RPFO Region Properties for 000F0000-000F3FFF.
31:24 RPEC Region Properties for 000EC000-000EFFFF.
23:16 RPE8 Region Properties for 000E8000-000EBFFF.
15:8 RPE4 Region proPerties for 000E4000-000E7FFF.
7:0 RPEO Region Properties for 000EO000-000E3FFF.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.

See "Region Properties" on page 158 for further details.

5.5.2.62 Region Configuration SMM Register

MSR Address

Type

Reset Value

R/W

0000180Eh

00000001_00000001h

Warm Start Value xxxxx001_xxxxx005h

Region Configuration SMM Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32

SMMTOP RSVD RPSMM

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 9

7]6]s]als]2]1]o0

SMMBASE RSVD SMM_NORM

RPSMM_EN| o

Region Configuration SMM Bit Descriptions

Bit Name Description
63:44 SMMTOP Top of SMM. Top of SMM region, 4 KB granularity inclusive.
43:40 RSVD (RO) Reserved (Read Only).
39:32 RPSMM Region Properties in SMM Region when SMM Active.
31:12 SMMBASE Start of SMM. Start of SMM region, 4 KB granularity inclusive
11:9 RSVD (RO) Reserved (Read Only).
8 RPSMM_EN SMM Properties Region Enable.
0: Disable.
1: Enable.
7:0 SMM_NORM Region Properties in SMM Region when SMM Inactive.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.

See "Region Properties" on page 158 for further details.
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5.5.2.63 Region Configuration DMM Register
MSR Address 0000180Fh

Type R/W

Reset Value 00000001_00000001h
Warm Start Value  xxxxx001_xxxxx005h

Region Configuration DMM Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40 39|38‘37‘36|35‘34‘33‘32
DMMTOP RSVD RPDMM
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘9 8 7|6‘5‘4|3‘2‘1‘0
DMMBASE RSVD & DMM_NORM
|
=
=
[a)]
o
o

Region Configuration DMM Register Bit Descriptions

Bit Name Description
63:44 DMMTOP Top of DMM. Top of DMM region, 4 KB granularity inclusive.
43:40 RSVD (RO) Reserved (Read Only).
39:32 RPDMM Region Properties in DMM Region when DMM Active.
31:12 DMMBASE Start of DMM. Start of DMM region, 4 KB granularity inclusive
11:9 RSVD (RO) Reserved (Read Only).
8 RPDMM_EN DMM Properties Region Enable.
0: Disable.
1: Enable.
7:0 DMM_NORM Region Properties in DMM Region when DMM Inactive.
Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.
See "Region Properties" on page 158 for further details.
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5.5.2.64 Region Configuration Range Registers

Region Configuration Range 0 Register
MSR Address 00001810h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 1 Register
MSR Address 00001811h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 2 Register
MSR Address 00001812h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 3 Register
MSR Address 00001813h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 4 Register
MSR Address 00001814h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 5 Register
MSR Address 00001815h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 6 Register
MSR Address 00001816h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range 7 Register
MSR Address 00001817h

Type R/W

Reset Value 00000000_00000000h
Warm Start Value  xxxxx000_xxxxx0xxh

Region Configuration Range[x] Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|3S‘34‘33‘3Z
RPTOP RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|1o‘9 8 7|6‘5‘4|3‘2‘1‘0
RPBASE RSVD E RP
24

Region Configuration Range[x] Bit Descriptions

Bit Name Description
63:44 RPTOP Top of Range. 4 KB granularity, inclusive.
43:32 RSVD (RO) Reserved (Read Only). Reads back as 0.
31:12 RPBASE Start of Range. 4 KB granularity, inclusive.
11:9 RSVD (RO) Reserved (Read Only). Reads back as 0.
8 RPEN Enable Range.
0: Disable range.
1: Enable range.
7:0 RP Range Properties.

Note: Region Properties: Bits [7:6] = RSVD; Bit 5 = WS; Bit 4 = WC; Bit 3 = WT; Bit 2 = WP; Bit 1 = WA; Bit 0 = CD.
See "Region Properties" on page 158 for further details.
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Region Properties
The region properties consist of a 8-bit field as shown in Table 5-16. Table 5-17 and Table 5-18 describe how the various
region properties effect on read and write operations. Note that the cache is always interrogated even in regions that are
not cacheable, and read hits are serviced from the cache while write hits update the cache and are sent to the bus using
the region’s write semantics.

Table 5-16. Region Properties Register Map

7 6 5 4 3 2 1 0
(RSVD) WS wcC wWT WP WA CD
Reserved (Write-serialize) | (Write-combine) | (Write-through) | (Write-protect) | (Write-allocate) |(Cache Disable)
Table 5-17. Read Operations vs. Region Properties
WS | WC | WT | WP | WA | CD | Description
0 X X X X Cacheable. Read misses cause a cache line to be allocated.
X X X X Undefined State. Unpredictable behavior will occur.

X X X X X Uncacheable. Reads are sent unmodified to the bus. Cache is still interro-
gated and provides data for read hits. Used for accessing memory-mapped
devices.

Note: “X”indicates setting or clearing this bit has no effect.

Table 5-18. Write Operations vs. Region Properties

WS | WC | WT | WP | WA | CD | Description

X X X 1 X X Write-protected. Writes to the region are discarded.

1 X X X X 0 Undefined State. Unpredictable behavior occurs.

X 1 X X X 0 Undefined State. Unpredictable behavior occurs.

X X X X 1 1 Undefined State. Unpredictable behavior occurs.

0 0 0 0 0 0 Write-back Cacheable. Write misses are sent to the bus, a cache line is not
allocated on a write miss.

0 0 0 0 1 0 Write-back Cacheable/Write-allocate. Write misses allocate a line in the
cache.

0 0 1 0 X 0 Write-through cacheable. Write misses do not allocate a line in the cache.
Write hits update the cache but do not mark the line as dirty. All writes are sent
to the bus.

0 0 0 0 0 1 Uncacheable. All writes are sent to the bus in strict program order without any
combining. Write hits still update the cache. Traditionally used for accessing
memory-mapped devices (but see write-burstable below).

1 0 0 0 0 1 Uncacheable. All writes are sent to the bus in strict program order without any
combining. Write hits still update the cache. Traditionally used for accessing
memory-mapped devices (but see write-burstable below).

Write-serialize. Limit the number of outstanding writes to the value of the
WSREQ field in DM_CONFIGO_MSR (MSR 00001800h[46:44]).

0 1 0 0 0 1 Write-combined (uncacheable). Writes to the same cache line may be com-
bined. Multiple writes to the same byte results in a single write with the last
value specified. Write order is not preserved; ideal for use with frame buffers.
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Table 5-18. Write Operations vs. Region Properties (Continued)

WS | WC | WT | WP | WA | CD | Description

1 1 0 0 0 1 Write-combined (uncacheable). Writes to the same cache line may be com-
bined. Multiple writes to the same byte results in a single write with the last
value specified. Write order is not preserved; ideal for use with frame buffers.

Write-serialize. Limit the number of outstanding writes to the value of the
WSREQ field in DM_CONFIGO_MSR (MSR 00001800h[46:44]).

0 1 1 0 0 1 Write-burstable (uncacheable). Writes to the same cache line are combined
as long as they are to increasing addresses and do not access a previously
written byte. Multiple writes to the same byte results in multiple bytes on the
bus. The semantics match write bursting on PCI and should therefore be suit-
able for accessing memory-mapped devices.

1 1 1 0 0 1 Write-burstable (uncacheable). Writes to the same cache line are combined
as long as they are to increasing addresses and do not access a previously
written byte. Multiple writes to the same byte results in multiple bytes on the
bus. The semantics match write bursting on PCI and should therefore be suit-
able for accessing memory-mapped devices.

Write-serialize. Limit the number of outstanding writes to the value of the
WSREQ field in DM_CONFIGO_MSR (MSR 00001800h[46:44]).

Note: “X”indicates setting or clearing this bit has no effect.

If paging is enabled, the region properties can be further modified by the PCD and PWT flags in the page table entry. The
PCD flag is OR'd with the CD bit of the region properties, and the PWT bit is OR’d with the WT bit of the region properties.
A similar combination is performed during tablewalks using the PCD/PWT bits from CR3 for the DTE access and the
PCD/PWT bits from the DTE for the PTE access. The net effect is that the WC and WS flags may actually be used even for
a region that is marked cacheable if a page table mapping later forces it to be uncacheable. For regions that are write-com-
bined, the PWT flag in the page table can be used to force write-burstable properties for selected pages.
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5.5.2.65 CR[x] Copy Registers

These are the standard x86 Control Registers CR1, CR2, CR3, and CR4. CRO is located at MSR 00001420h (see Section
5.5.2.43 on page 140). The contents of CR0-CR4 should only be accessed using the MOV instruction. They are mentioned

here for completeness only.

CR1 Copy Register

MSR Address 00001881h

Type R/W

Reset Value 00000000_ xxxxxxxxh

CR2 Copy Register

MSR Address 00001882h

Type R/W

Reset Value 00000000_xxxxxxxxh

CR[x] Copy Register Map

CR3 Copy Register
MSR Address

00001883h
R/W
00000000 _ xxxxxxxxh

CR4 Copy Register
MSR Address

00001884h
R/W
00000000_xxxxxxxxh

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0

CR[x] Copy Register

Bit Name Description
63:32 RSVD Reserved. Write as read.
31:.0 CR[x]_COPY Copy of CR1. Refer to Table 5-6 "Control Registers Map" on page 99 (Reserved).

Copy of CR2. Refer to Table 5-9 "CR2 Bit Descriptions" on page 100.
Copy of CR3. Refer to Table 5-8 "CR3 Bit Descriptions" on page 100.
Copy of CR4. Refer to Table 5-7 "CR4 Bit Descriptions" on page 100.
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5.5.2.66 Data Cache Index Register
MSR Address 00001890h

Type R/W

Reset Value 00000000_00000000h

Data Cache Index Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18 17‘16 15‘14|13‘12‘11|10‘ 918 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2|1 ‘ 0
RSVD m RSVD DC_LINE ;
8 =3
g 8
Data Cache Index Bit Descriptions
Bit Name Description
63:18 RSVD (RO) Reserved (Read Only).
17:16 DC_DSEL Data QWORD Select. Determines which QWORD in a cache line is accessed by a read
or a write to DC_DATA (MSR 00001891h). DC_DSEL increments on accesses to
DC_DATA and resets to 0 on accesses to the Data Cache Read/Write Tag register (MSR
00001892h) or the Data Cache Read/Write Tag w/INC register (MSR 00001893h).

15:9 RSVD (RO) Reserved (Read Only).

8:2 DC_LINE Cache Line Select. Forms the high 7 bits of a 9-bit counter. The DC_WAY field (bits
[1:0]) forms the low 2 bits of the counter. This field increments when DC_WAY overflows
on an access to the Data Cache Read/Write Tag w/INC register (MSR 00001893h).

1:0 DC_WAY Cache Way Select. Forms the low 2 bits of a 9-bit counter. The DC_LINE field (bits [8:2])
forms the high 7 bits of the counter. This field post-increments on accesses to the Data
Cache Read/Write Tag w/INC register (MSR 00001893h).

5.5.2.67 Data Cache Data Register
MSR Address 00001891h

Type R/W

Reset Value 00000000_00000000h

Data Cache Data Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
DC_DATA

1[0 9] 20272025 2a 23] 22 1 [ 20 910 7 a6 15| a [ 2] 12 [w0] 0 [ | 7 [ | 5 [« [ 5 [ 2] 1 [ 0
DC_DATA
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Data Cache Data Bit Descriptions

Bit Name Description

63:0 DC_DATA Data Cache Data. QWORD data to read from or write to the cache line buffer. The buffer
is filled from the cache data array on a read to Data Cache Read/Write Tag register
(MSR 00001892h) or Data Cache Read/Write Tag w/INC register (MSR 00001893h),
and the buffer is written to the cache data array on a write to the Data Cache Read/Write
Tag or Data Cache Read/Write Tag w/INC registers. The DC_DSEL field in the Data
Cache Index register (MSR 00001890h[17:16]) selects which QWORD in the buffer is
accessed by DC_DATA, and each access to DC_DATA increments DC_DSEL.

5.5.2.68 Data Cache Read/Write Tag Register
MSR Address 00001892h

Type R/W

Reset Value 00000000_00000000h

Data Cache Read/Write Tag Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 9 ‘ 8 ‘ 716 ‘ 5 ‘ 413 ‘ 21110
DC_TAG RSVD DC_LRU | RSVD E -
El 8|
8
Data Cache Read/Write Tag Bit Descriptions
Bit Name Description
63:32 RSVD (RO) Reserved (Read Only).
31:12 DC_TAG Data Cache Tag. Tag value for the way/line selected by DC_WAY and DC_LINE of the
Data Cache Index register (MSR 00001890h bits [1:0] and [8:2], respectively).
11:7 RSVD (RO) Reserved (Read Only).
6:4 DC_LRU Data Cache LRU. LRU value for the way/line selected by DC_WAY and DC_LINE of the
Data Cache Index register (MSR 00001890h bits [1:0] and [8:2], respectively).
Oxx: Way[1:0] more recent than Way|[3:2].
Ixx: Way[3:2] more recent than Way[1:0].
x0x: Way2 more recent than Way3.
x1x: Way3 more recent than Way?2.
xx0: Way0 more recent than Way1.
xx1: Wayl more recent than WayO.
3:2 RSVD (RO) Reserved (Read Only).
1 DC_DIRTY Data Cache Dirty Bit. Dirty value for the line/way selected by DC_LINE and DC_WAY of
the Data Cache Index register (MSR 00001890h bits [1:0] and [8:2], respectively).
Note: Operation is undefined if the DIRTY bit is set to 1 and the VALID bit is 0.
0 DC_V Data Cache Valid Bit. Valid value for the wayl/line selected by DC_WAY and DC_LINE
of the Data Cache Index register (MSR 00001890h bits [1:0] and [8:2], respectively).
Note: Operation is undefined if the DIRTY bit is set to 1 and the VALID bit is 0.
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5.5.2.69 Data Cache Read/Write Tag w/INC Register
MSR Address 00001893h

Type R/W

Reset Value 00000000_00000000h

Data Cache Read/Write Tag w/INC Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 1l|10‘ 9‘ 8‘ 716 ‘5 ‘4 3 ‘2 1|0
DC_TAG RSVD DC_LRU | RSVD ﬁ S
o
El QI
ole
a
Data Cache Read/Write Tag w/INC Register
Bit Name Description
63:0 Definition same as Data Cache Read/Write Tag Register (MSR 00001892h). Except
read/write of this register causes an auto-increment on the Data Cache Index register.

5.5.2.70 Data/Instruction Cache Snoop Register
MSR Address 00001894h

Type WO

Reset Value 00000000_xxxxxxxxh

Data/Instruction Cache Snoop Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
1[0 25202720 25 ea] s [z2 [ [aa o 18 1 [ao s [ e [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1| o
SNOOP_ADD

Data/Instruction Cache Snoop Bit Descriptions

Bit Name Description
63:32 RSVD (WO) Reserved (Write Only). Write as read.
31.0 SNOOP_ADD Cache Snoop Address (Write Only). Physical address to snoop in the caches. A hitto a
(WO) dirty line results in a writeback followed by an invalidation. A hit to a clean line results in
an invalidation only. Both the data and instruction caches are snooped.

AMD Geode™ GX Processors Data Book 163



AMD“,‘ 31505E CPU Core Register Descriptions

5.5.2.71 L1 Data TLB Index Register
MSR Address 00001898h

Type R/W

Reset Value 00000000_00000000h

L1 Data TLB Index Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 312 ‘ 1 ‘ 0
RSVD L1TLB_
INDX
L1 Data TLB Index Bit Descriptions
Bit Name Description
63:3 RSVD (RO) Reserved (Read Only).
2:0 L1TLB_INDX L1 TLB Index. Index of L1 TLB entry to access. Post increments on each access to L1
Data TLB Entry w/INC (MSR 0000189Bh).

5.5.2.72 L1 Data TLB LRU Register
MSR Address 00001899h

Type R/W

Reset Value 00000000_00000000h

L1 Data TLB LRU Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10
RSVD

L1DTLB_MR8| o
L1DTLB_MR7| ~
L1DTLB_MR6| o
L1DTLB_MR5| »n
L1DTLB_MR4| »~
L1IDTLB_MR3| w
L1DTLB_MR2| n
L1DTLB_MR1|

L1IDTLB_MRO| o

L1IDTLB_MR9| ©

L1 Data TLB LRU Bit Descriptions

Bit Name Description
63:10 RSVD (RO) Reserved (Read Only).
9 L1DTLB_MRU9 Most Recent Used 9.

0: Entry index 6/7 more recent than entry index 4/5.
1: Entry index 4/5 more recent than entry index 6/7
8 L1DTLB_MRU8 | Most Recent Used 8.

0: Entry index 6/7 more recent than entry index 2/3.

1. Entry index 2/3 more recent than entry index 6/7
7 L1DTLB_MRU7 Most Recent Used 7.
0: Entry index 4/5 more recent than entry index 2/3.

1: Entry index 2/3 more recent than entry index 4/5
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L1 Data TLB LRU Bit Descriptions (Continued)

Bit Name Description

6 L1DTLB_MRU6 Most Recent Used 6.
0: Entry index 6/7 more recent than entry index 0/1.
1: Entry index 0/1 more recent than entry index 6/7
5 L1DTLB_MRUS Most Recent Used 5.
0: Entry index 4/5 more recent than entry index 0/1.

1: Entry index 0/1 more recent than entry index 4/5

4 L1IDTLB_MRU4 | Most Recent Used 4.
0: Entry index 2/3 more recent than entry index 0/1.

1. Entry index 0/1 more recent than entry index 2/3
3 L1DTLB_MRU3 | Most Recent Used 3.
0: Entry index 7 more recent than entry index 6.

1: Entry index 6 more recent than entry index 7

2 L1DTLB_MRU2 Most Recent Used 2.
0: Entry index 5 more recent than entry index 4.

1: Entry index 4 more recent than entry index 5

1 L1IDTLB_MRU1 | Most Recent Used 1.
0: Entry index 3 more recent than entry index 2.

1. Entry index 2 more recent than entry index 3
0 L1IDTLB_MRUO | Most Recent Used 0.
0: Entry index 0 more recent than entry index 1.

1: Entry index 1 more recent than entry index O

5.5.2.73 L1 Data TLB Entry Register
MSR Address 0000189Ah

Type R/W

Reset Value 00000000_00000020h

L1 Data TLB Entry Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35
L1DTLB_LADD RSVD

w
B
w
w
w
N

L1DTLB_WC

~ |L1IDTLB_WA_WS

L1DTLB_WP

[«2)
[é)]
N
N
o

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 9 ‘ 8 ‘ 7
L1DTLB_PADD RSVD

L1DTLB_ACC
L1DTLB_US

L1DTLB_V

L1DTLB_CD
L1DTLB_WT_BR| w

L1DTLB_D
L1DTLB_WR
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L1 Data TLB Entry Bit Descriptions

Bit Name

Description

63:44 L1DTLB_LADD

Linear Address. Address [32:12].

43:35 | RSVD (RO)

Reserved (Read Only).

34 L1DTLB_WP

Write Protect Flag.
0: Page can be written.
1. Page is write protected.

33 LIDTLB_WA WS

Write Allocateblock/Write Serialize Flag. If the page is cacheable, a 1 indicates the
Write Allocate flag. If the page is non-cacheable, a 1 indicates the Write Serialize flag.

32 L1DTLB_WC

Write Combine Flag. When this page marked as non-cacheable, a lindicates that
writes may be combined before being sent to the bus.

31:12 L1DTLB_PADD

Physical Address. Address [32:12]

11:7 | RSVD (RO)

Reserved (Read Only).

6 L1DTLB_D Dirty Flag. A 1 indicates that the page has been written to.

5 L1DTLB_ACC Accessed Flag. A 1 indicates an entry in the TLB.

4 L1DTLB_CD Cache Disable Flag. A 1 indicates that the page is uncacheable.

3 L1DTLB_WT_BR Write-Through/Write Burst Flag. When the page is cacheable, a 1 indicates that the

page is write-through. When the page is non-cacheable, a 1 indicates that the page
allows write bursting.

2 L1DTLB_US

User Access Privileges.
0: Supervisor.
1: User.

1 L1DTLB_WR

Writable Flag.
0: Page can not be written.
1. Page can be written.

0 L1DTLB_V

Valid Bit. A 1 indicates that the entry in the TLB is valid.
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5.5.2.74 L1 Data TLB Entry w/INC Register
MSR Address 0000189Bh

Type R/W

Reset Value 00000000_00000000h

L1 Data TLB Entry w/INC Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35 34 (33|32
L1DTLB_LADD RSVD ‘g
e |2|¢
<
5I §| EI
m
AERE
Jd|o|d
-
—
31‘30‘29’28|27‘26’25|24‘23‘22’21|20‘19’18|17‘16‘15’14|13‘12 11|10‘ 9 ‘ 8 ’ 716|5(4|3(2]1|0
L1DTLB_PADD RSVD &
- al8|a %8| >
(915 2 = I
m ' @ ; o CnI m
- o O 13 |
2 |F|lol|F r_‘ =
O |= nl<|no [a)
a2 l5 (=52
A 91 a9
—
L1 Data TLB Entry w/INC Bit Descriptions
Bit Name Description
63:0 Definition same as L1 Data TLB Entry Register (MSR 0000189Ah). Except read/write
of this register causes an auto increment on the L1 TLB Index register.

5.5.2.75 L2 TLB/DTE Index Register

MSR Address 0000189Ch
Type R/W
Reset Value 00000000_00000000h

L2 TLB/DTE Index Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18 17‘16 15‘14|13‘12‘11|1o‘ 9 ‘ 8 ‘ 7|6 5‘4|3 ‘ 2 ‘ 1
RSVD RSVD L2TLB_INDX

L2TLB_WAY| o

RSVD

L2TLB_SEL

D_P_TE_INDX
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L2 TLB/DTE Index Bit Descriptions

Bit Name Description
63:18 RSVD (RO) Reserved (Read Only).
17:16 L2TLB_SEL Cache Array Select.

Ox: Select L2 TLB.
10: Select DTE cache.
11: Select 4M PTE cache.

15:6 RSVD (RO) Reserved (Read Only).
If L2ZTLB_SEL (bits [17:16]) = 0x:
5:1 L2TLB_INDX L2 TLB Index. Post increments on an access to L2 TLB/DTE Entry w/INC register (MSR
0000189Bh) when L2TLB_WAY (bit 0) = 1.
0 L2TLB_WAY Way Access. Toggles of each access to L2 TLB/DTE Entry w/INC register (MSR
0000189Bh).

If L2TLB_SEL (bits [17:16]) = 1x:

5:2 RSVD Reserved. Write as read.
1.0 D_P_TE_INDX DTE/PTE Index. Post increments on access to L2 TLB/DTE Entry w/INC register (MSR
0000189Bh).

5.5.2.76 L2 TLB/DTE LRU Register
MSR Address 0000189Dh

Type R/W

Reset Value 00000000_00000000h

L1 TLB/DTE LRU Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22 21|20|19|18|17|16 15‘14 13|12|11|10| 9 | 8 7|6‘5‘4|3‘2‘1 0
RSVD SISIS[3|3|8|rsW(S|5(5(3|3|8 RSVD

¥ |E|Z|x|x|x T|E ||z x| o
=123132 |3 = 121212123 =
W fwfwfw Ww |w|w|w|w p
== ElE|E|E|F | N
[ a W N o Y Y a O (0 [ I (o T [ a T Y a T Y o TR 0
N [N [N N |N N N[N N N | NN
- — — - - — — — - - — -
L2 TLB/DTE LRU Bit Descriptions

Bit Name Description

63:22 RSVD (RO) Reserved (Read Only).

21 L2PTE_MRUO Most Recent Used 0.
0: Entry 4AMPTE index 1 more recent than entry index O.
1: Entry 4MPTE index O more recent than entry index 1

20 L2PTE_MRU1 Most Recent Used 1.
0: Entry 4AMPTE index 2 more recent than entry index O.
1. Entry 4MPTE index O more recent than entry index 2
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L2 TLB/DTE LRU Bit Descriptions (Continued)

Bit

Name

Description

19

L2PTE_MRU2

Most Recent Used 2.
0: Entry 4MPTE index 3 more recent than entry index O.
1: Entry 4MPTE index O more recent than entry index 3

18

L2PTE_MRUS3

Most Recent Used 3.
0: Entry 4AMPTE index 2 more recent than entry index 1.
1: Entry 4MPTE index 1 more recent than entry index 2

17

L2PTE_MRU4

Most Recent Used 4.
0: Entry 4AMPTE index 3 more recent than entry index 1.
1. Entry 4MPTE index 1 more recent than entry index 3

16

L2PTE_MRUS

Most Recent Used 5.
0: Entry 4MPTE index 3 more recent than entry index 2.
1: Entry 4MPTE index 2 more recent than entry index 3.

15:14

RSVD (RO)

Reserved (Read Only).

13

L2DTE_MRUO

Most Recent Used 0.
0: Entry 4AMDTE index 1 more recent than entry index 0.
1. Entry 4MDTE index 0 more recent than entry index 1.

12

L2DTE_MRU1

Most Recent Used 1.
0: Entry 4MDTE index 2 more recent than entry index O.
1: Entry 4MDTE index O more recent than entry index 2.

11

L2DTE_MRU2

Most Recent Used 2.
0: Entry 4MDTE index 3 more recent than entry index 0.
1: Entry 4MDTE index 0 more recent than entry index 3.

10

L2DTE_MRUS3

Most Recent Used 3.
0: Entry 4AMDTE index 2 more recent than entry index 1.
1. Entry 4MDTE index 1 more recent than entry index 2.

L2DTE_MRU4

Most Recent Used 4.
0: Entry 4MDTE index 3 more recent than entry index 1.
1: Entry 4MDTE index 1 more recent than entry index 3.

L2DTE_MRU5

Most Recent Used 5.
0: Entry 4MDTE index 3 more recent than entry index 2.
1: Entry 4MDTE index 2 more recent than entry index 3.

7:1

RSVD (RO)

Reserved (Read Only).

L2NWR

L2 TLB Next Write. Next L2 TLB Way to write to if both Ways are valid.

0: Next write to WayO.
1: Next write to Way1.
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5.5.2.77 L2 TLB/DTE Entry Register

MSR Address 0000189Eh
Type R/W
Reset Value

00000000_00000020h

L2 TLB/DTE Entry Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35 34 (33|32
L2TLB_LADD RSVD g
24|23
<
9I §| 9I
ﬁ
L2DP_LADD RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22 21|20‘19‘18|17‘16‘15‘14|13‘12 1l|10‘ 9|18 |7|6|5|4[3|2(1]|0
L2TLB_PADD RSVD o
_ El a 8 o) CDl 0 | x >
L2DP_PADD Olo| |9 >3]
1|> | | m ; m ml [a1]
e T N e N a3 =
— = |4 fas) =
MRS EIRISE
N IS S I i P B
—
L2 TLB/DTE Entry Bit Descriptions
Bit Name Description
If L2TLB_SEL (MSR 0000189Ch[17:16]) = Ox:
63:44 L2TLB_LADD Linear Address. Address [31:12].
43:35 RSVD Reserved. Write as read.
34 L2TLB_WP Write Protect Flag.
0: Page can be written.
1. Page is write protected.
33 L2TLB_WA_WS | Write Allocate/Write Serialize Flag. If the page is cacheable, a 1 indicates the Write
Allocate flag. If the page is non-cacheable, a 1 indicates the Write Serialize flag.
32 L2TLB_WC Write Combine Flag. When this page marked as non-cacheable, a 1 indicates that
writes may be combined before being sent to the bus.
31:12 L2TLB_PADD Physical Address. Address [31:12].
If L2ZTLB_SEL (MSR 0000189Ch[17:16]) = 1x:
63:54 L2DP_LADD Linear Address. Address [31:22].
53:32 RSVD Reserved. Write as read.
31:12 L2DP_PADD Physical Address.
If L2ZTLB_SEL = 10: Pointer to the page containing the PTE.
If L2ZTLB_SEL = 11: Bits [31:22] of this register equal 4MPTE physical address [31:22]
and bits [21:12] are always 0.
If L2TLB_SEL (MSR 0000189Ch[17:16]) = xX:
11:9 RSVD Reserved. Write as read.
8 L2TLB_GBL Global Page Flag. A lindicates that the OS will treat the page as a global page instead
of a local application page.
7 RSVD Reserved. Write as read.
6 L2TLB_D Dirty Flag. A 1 indicates that a page has been written to.
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L2 TLB/DTE Entry Bit Descriptions (Continued)

Bit Name Description
L2TLB_ACC Accessed Flag. A 1 indicates an entry in the TLB.
L2TLB_CD Cache Disable Flag. A 1 indicates that the page is nhon-cacheable.

L2TLB_WT_BR Write-Through/Write Burst Flag. When the page is cacheable, a lindicates that the
page is write-through. When the page is non-cacheable, a 1 indicates that the page
allows write bursting.

2 L2TLB_US User Access Privileges.
0: Supervisor.
1: User.

1 L2TLB_WR Writable Flag.

0: Page can not be written.
1. Page can be written.
0 L2TLB_V Valid Bit. A lindicates that the entry in the TLB is valid.

5.5.2.78 L2 TLB/DTE Entry w/INC Register
MSR Address 0000189Fh

Type R/W

Reset Value 00000000_00000000h

L2 TLB/DTE Entry w/INC Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44 43|42‘41‘40‘39|38‘37‘36|35 3413332
L2TLB_LADD RSVD ‘é’
4|2
<
9I §| eI
SEERE
N
—
L2DP_LADD RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22 21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 918 |7|6|5[|4[3|2|1]|0
L2TLB_PADD RSVD &
= @ ol3alBe|g s
L2DP_PADD Ola | X923
1> | | m ; m ml [a1]
oo I R I Bl & I e I3 =
— = | m = | =
FlITIyIEIRIZIRIRIY
N AR IR R
—
L2 TLB/DTE Entry w/INC Bit Descriptions
Bit Name Description
63:0 Definition same as L2 TLB/DTE Entry Register (MSR 0000189Eh). Except read/write
of this register causes an auto-increment on the L2 TLB/DTE Index register.
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5.5.2.79 Data Memory BIST Register

MSR Address 000018CO0h
Type R/W
Reset Value

00000000_00000000h

Data Memory BIST Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
3130|2928 27‘26 25(24(23|22|21|20|19|18|17 |16 15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6|5|4]|3|2|1]0
EE;‘ERSVDEQZEEEEMNHO RSVD E%EZE%
AHEIEIE <|1513131313/5 5|5 |5 AR
SEEEL O SI815G5gR]E)8 SN
SR SNEEHE S1EEIRE
Data Memory BIST Bit Descriptions
Bit Name Description
63:32 RSVD (RO) Reserved (Read Only).
31 L2TLBCMP1 BIST Results - L2 TLB Comparators for Way1 (Read Only).
(RO) 0: Fail.
1: Pass.
30 L2TLBCMPO BIST Results - L2 TLB Comparators for WayO (Read Only).
(RO) 0: Fail.
1: Pass.
29 L2TLBDAT1 BIST Results - L2 TLB Data Integrity for Way1 (Read Only).
(RO) 0: Fail.
1: Pass.
28 L2TLBDATO BIST Results - L2 TLB Data Integrity for Way0 (Read Only).
(RO) 0: Fail.
1: Pass.
27:26 RSVD (RO) Reserved (Read Only).
25 DC_DATA_LRU BIST Results for LRU Bits of Cache Data Array (Read Only).
(RO) 0: Fail.
1: Pass
24 DC_DATA (RO) BIST Results - Data of Cache Data Array (Read Only).
0: Fail.
1: Pass.
Note: A DATA_LRU failure can easily lead to a DATA failure, even if the actual data
bits are functioning properly. This is because the DATA accesses use the
READ_MRU_WAY functionality of the array that can be affected by an LRU bit
failure.
23 DC_TAGCMP3 BIST Results - Data Cache Comparators for Way3 (Read Only).
(RO) 0: Fail.
1: Pass.
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Data Memory BIST Bit Descriptions (Continued)

Bit Name Description
22 DC_TAGCMP2 BIST Results - Data Cache Comparators for Way2 (Read Only).
(RO) 0: Fail.
1: Pass.
21 DC_TAGCMP1 BIST Results - Data Cache Comparators for Way1 (Read Only).
(RO) 0: Fail.
1: Pass.
20 DC_TAGCMPO BIST Results - Data Cache Comparators for Way0 (Read Only).
(RO) 0: Fail.
1: Pass.
19 DC_DAT3 (RO) BIST Results - Data Cache Data Integrity for Way3 (Read Only).
0: Fail.
1: Pass.
18 DC_DAT2 (RO) BIST Results - Data Cache Data Integrity for Way2 (Read Only).
0: Fail.
1: Pass.
17 DC_DAT1 (RO) BIST Results - Data Cache Data Integrity for Way1 (Read Only).
0: Fail.
1: Pass.
16 DC_DATO (RO) BIST Results - Data Cache Data Integrity for WayO (Read Only).
0: Fail.
1: Pass.
15:6 RSVD (RO) Reserved (Read Only).
5 L2TLB_RETEN Enable L2 TLB BIST Retention Timer.
0: Disable.
1: Enable.
4 L2TLB_RUN Start BIST on Data Cache. Should always read a 0.
0: Do not start BIST.
1: Start BIST.
3 DC_RETEN Enable Data Cache Data BIST Retention Timer.
0: Disable.
1: Enable.
2 DC_RUN Start BIST on Data Cache. Should always read a 0.
0: Do not start BIST.
1: Start BIST.
1 DCTAG_RETEN | Enable Data Cache Tag BIST Retention Timer.
0: Disable.
1: Enable.
0 DCTAG_RUN Start BIST on Data Cache Tag. Should always read a 0.

0: Do not start BIST.
1: Start BIST.
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5.5.2.80 Bus Controller Configuration 0 Register

MSR Address

Type

Reset Value

R/W

00001900h

00000000_00000111h

Bus Controller Configuration O Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21 20 19‘18 17‘16 15|14

=
w
~
»
-
o

12 1l|10‘9 3‘2

RSVD

RSVD RSVD RSVD

RSVD
FPUON
SUSP
RSVD
TSC_DMM

TSC_SMM | »

GPF_X
CLK_ONS
ISNINV
SNOOP

BC_PRI_TO
RTSC_SUSP| o
TSC_SUSP | »n

Bus Controller Configuration 0 Bit Descriptions

Bit

Name

Description

63:21

RSVD

Reserved. Write as read.

20

GPF_X

General Protection Faults on EXCEPT Flags. Enable General Protection Faults on
MSR accesses whose response packets have the EXCEPT flag set.

0: Disable.
1: Enable.

19:18

RSVD

Reserved. Write as read.

17:16

BC_PRI_TO

Priority Timeout. When the CPU Core makes a request to a GLIU, it starts a timer. If the
maximum count is reached before a response is received, the CPU Core elevates the
priority of the request by sending a NULL packet to the GLIU with a new priority level.
The feature is intended to ensure that the CPU Core gets requests serviced during heavy
traffic from other devices.

00: No reprioritization done, priority timeout disabled.
01: Priority timeout after 256 clocks.

10: Priority timeout after 512 clocks.

11: Priority timeout after 1024 clocks.

15

RSVD

Reserved. Write as read.

14

FPUON

FPU Clocks on with IPIPE Clocks. Allow FPU clock gating to be enabled except during
Suspend.

0: FPU clock off when FPU not active.
1: FPU clock always on except during Suspend.

13

CLK_ONS

CPU Core Clocks On during Suspend.
0: All CPU Core clocks off during Suspend.
1: All CPU Core clocks on during Suspend.

12

SUSP

SUSP# Active. Enable SUSP# input.
0: Ignore SUSP# input.
1: Enable SUSP# input.

11:9

RSVD

Reserved. Write as read.

RTSC_SUSP

Real Time Stamp Counter Counts during Suspend.
0: Disable.
1: Enable.

RSVD

Reserved. Write as read.
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Bus Controller Configuration 0 Bit Descriptions (Continued)

Bit

Name

Description

TSC_DMM

Time Stamp Counter Counts during DMM.
0: Disable.
1: Enable.

TSC_SUSP

Time Stamp Counter Counts during Suspend.

0: Disable.
1: Enable.

TSC_SMM

Time Stamp Counter Counts during SMM.
0: Disable.
1: Enable.

3:2

RSVD

Reserved. Write as read.

ISNINV

Ignore Snoop Invalidate. Allow the CPU Core to ignore the INVALIDATE bit in the GLIU
snoop packet. When a snoop hits to a dirty cache line it is evicted, regardless of the state

of the INVALIDATE bit in the GLIU packet.
0: Process snoop packet.
1: Ignore snoop packet.

SNOOP

Instruction Memory (IM) to Data Memory (DM) Snooping. Allow code fetch snoops

from the IM to the DM cache.
0: Disable.
1: Enable.

5.5.2.81 Bus Controller Configuration 1 Register
MSR Address

Type
Reset Value

00001901h
R/W

00000000_00000000h

This register is reserved. Write as read.

5.5.2.82 Reserved Register
MSR Address

Type
Reset Value

00001904h
RO

00000000_00000000h
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5.5.2.83 MSR Lock Register

MSR Address 00001908h

Type R/W

Reset Value 00000000_00000000h

MSR Lock Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1|0
RSVD S
o)
_II
@
(%))
=
MSR Lock Bit Descriptions
Bit Name Description

63:1 RSVD Reserved. Write as read

0 MSR_LOCK Lock MSRs. The CPU Core MSRs above OxFFF (with the exception of the MSR_LOCK

register itself) are locked when this bit reads back as 1. To unlock these MSRs, write the
value 45524F434C494156h to this register. Writing any other value locks the MSRs.
The lock only affects software access via the WRMSR and RDMSR instructions when
the processor is NOT in SMM or DMM mode. MSRs are always writable and readable
from the GLBus and when the processor is in SMM or DMM mode regardless of the state
of the LOCK bit.

Note that a write or read to a locked MSR register causes a protection exception in the
pipeline.

When MSRs are locked, no GLBus MSR transactions are generated (GLBus MSR
addresses are above 0x3FFF).
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5.5.2.84 Real Time Stamp Counter Register
MSR Address 00001910h

Type R/W

Reset Value 00000000_00000000h

Real Time Stamp Counter Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RTSC

1[50 29 28] 2728 2524 23 2 2120 19 20 7 [ 16 15[ a3 e [ [0 0 [ 5 [ 7 [ & [ 5 [ 4 [ 3 [ 2] 2 ] o
RTSC

Real Time Stamp Counter Bit Descriptions

Bit Name Description

63:0 RTSC Real Time Stamp Counter. This register is the 64-bit secondary, or “real” time stamp
counter. This counter allows software to configure the TSC not to include SMM or DMM
time, and yet still have an accurate real time measurement that includes these times.

Bus Controller Configuration 0 Register (MSR 00001900h) contains configuration bits
that determine if the RTSC counts during Suspend mode. It always counts during SMM
and DMM modes.

All bits in this register are writable, unlike the TSC that clears the upper DWORD to 0 on
writes.

5.5.2.85 TSC and RTSC Low DWORDs Register
MSR Address 00001911h

Type RO

Reset Value 00000000_00000000h

TSC and RTSC Low DWORDs Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RTSC_LOW
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
TSC_LOW

TSC and RTSC Low DWORDs Bit Descriptions

Bit Name Description
63:32 RTSC_LOW Real Time Stamp Counter Low DWORD (Read Only). This field provides a synchro-
(RO) nized snapshot of the low DWORD of the RTSC register (MSR 00001910h).

31:0 TSC_LOW (RO) | Time Stamp Counter Low DWORD (Read Only). This field provides a synchronized
snapshot of the low DWORD of the TSC register (MSR 00000010h).
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5.5.2.86 Memory Subsystem Array Control Register
MSR Address 00001980h

Type R/W

Reset Value 00000000_00000000h

Memory Subsystem Array Control Register Map

63‘62‘61‘60|59‘58‘57 56 55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD EN RSVD
31‘30‘29‘28|27‘26‘25 24 23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘1l|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RSVD

Memory Subsystem Array Control Bit Descriptions

Bit Name Description
63:57 | RSVD Reserved. Write as read.
56 EN Enable. This bit provides alternate array delay control values for the MSS (Memory Sub-

system) arrays. After a reset, the MSS clock modules provide JTAG-accessible control
values. This MSR can be used by software to override these values.

Enable the array control values in this register to be used instead of those provided by
the clock modules.

0: Disable.

1: Enable.

55:0 RSVD Reserved. Write as read.

5.5.2.87 FPU Operation Modes Register
MSR Address 00001A00h

Type R/W

Reset Value 00000000_00000000h

FPU Operation Modes Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
RSVD
31‘30‘29’28|27‘26’25|24‘23‘22’21|20‘19’18|17‘16‘15’14|13‘12’11|10‘ 9 ‘ 8 ’ 7 | 6 ‘ 5 ‘ 4 | 312|110
=
RSVD 5|y |4
II Dl ;|
2
T k&
FPU Operation Modes Bit Descriptions
Bit Name Description
63:3 RSVD Reserved. Write as read.
2 FPU_HCM Half Clock Mode. EX pipeline runs at 1/2 the clock frequency. This may save power for
certain applications, specifically x87 single precision streaming operations.
0: Disable.
1: Enable.
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FPU Operation Modes Bit Descriptions (Continued)

Bit Name Description

1 FPU_SP Limit Results to Single Precision. The FPU datapath is only single-precision width.
Operations on single precision humbers can generally be completed in one cycle, but
double or extended precision numbers takes many cycles. This bit overrides the preci-
sion control bits in the x87 Mode Control register (of the FPU Instruction Set, see Table
8-29 on page 521), and causes the FPU to operate as if the precision control is set to sin-
gle precision (00).

0: Disable.
1: Enable limit to single precision.

0 FPU_IPE Enable Force of Imprecise Exceptions. For precise exceptions, the FPU allows only
one instruction to be in the pipeline at a time when any FPU exceptions are unmasked.
This results in a huge performance penalty. To run the FPU at full speed, it is necessary
to mask all exceptions in the FPU Control Word register (MSR 00001A10h[11:0]).

When this bit is set, the FPU is allowed to run at full speed even if there are unmasked
exceptions in the FPU Control Word. With this bit set, exceptions will be generated, how-
ever, there is no guarantee that the exception will occur on any particular instruction
boundary.

It is known that setting this bit will cause some diagnostic software to fail. It is recom-
mended to be set only when the FPU exception handler does not need to handle excep-
tions on the specific instruction boundary.

0: Disable.
1: Enable.
5.5.2.88 FPU BIST Register
MSR Address 00001A03h
Type R/W
Reset Value 00000000_00000000h

FPU BIST Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11{10(9|8|7|6|5|4|3|2|1|0
RSVD w9 " w
Waolg£1z|z|18|z|z| [|2]3|=
o|a | |8§mlm|08§ml
ol,_'wg A T Pl
H 25 el lol¥|2(2h|o|s
218023 (a|2|2| |a|z|3
BIF|H[”|2|< S |3
0
FPU BIST Bit Descriptions
Bit Name Description
63:12 RSVD Reserved. Write as read.
11 BIST_DONE Seed/Square ROM BIST Done (Read Only). Indicates that the seed and square ROM
(RO) BIST tests have completed.
0: Not Completed.
1. Completed.
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FPU BIST Bit Descriptions (Continued)
Bit Name Description
10 SQBIST_PASS Square ROM BIST Pass (Read Only). Indicates pass/fail for the square ROM.
(RO) 0: Fail.
1: Pass.
9 SEEDBIST_ Seed ROM BIST Pass (Read Only). Indicates pass/fail for the seed ROM.
PASS (RO) 0: Fail.
1: Pass.
8 SSBIST_EN Seed/Square BIST Enable. Start BIST test for both the seed and square ROMs.
0: Disable.
1: Enable.
7 ABIST_DONE Array BIST Done (Read Only). Indicates that the array BIST test has completed.
(RO) 0: Not Completed.
1: Completed.
6 ABIST_PASS Array BIST Pass (Read Only). Indicates pass/fail for the array BIST tests.
(RO) 0: Fail.
1: Pass.
5 ARET_EN Array Retention Enable. Start BIST data retention test on the register array.
0: Disable.
1: Enable.
4 ABIST_EN Array BIST Enable. Start BIST test on the register array.
0: Disable.
1: Enable.
3 RSVD Reserved. Write as read.
2 UBIST_DONE UROM BIST Done (Read Only). Indicates that the UROM BIST test has completed.
(RO) 0: Not Completed.
1. Completed.
1 UBIST_PASS UROM BIST Pass (Read Only). Indicates pass/fail for the UROM BIST.
(RO) 0: Fail.
1. Pass.
0 UBIST_EN UROM BIST Enable. Start BIST ROM test on the microcode ROM.
0: Disable.
1: Enable.

5.5.2.89 FPU x87 Control Word Register

MSR Address 00001A10h
Type R/W
Reset Value

00000000_00000040h

FPU x87 Control Word Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12 11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0

RSVD FPU_CW
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FPU x87 Control Word Bit Descriptions
Bit Name Description
63:12 RSVD Reserved. Write as read.
11:0 FPU_CW FPU Control Word.

5.5.2.90 FPU x87 Status Word Register
MSR Address 00001A11h

Type R/W

Reset Value 00000000_00000000h

FPU x87 Status Word Register Map

63|62‘61|60|59‘58|57|56|55‘54|53|52|51|50|49|48‘47|46|45|44|43|42|41‘40|39|38|37‘36|35|34‘33|32

RSVD
31|30‘29|28|27‘26|25|24|23‘22|21|20|19|18|17|16 15|14|13|12|11|10| 9 ‘ 8 | 7 | 6 l 5 ‘ 4 | 3 l 2 ‘ 1 | 0
RSVD FPU_SW
FPU x87 Status Word Bit Descriptions
Bit Name Description
63:16 RSVD Reserved. Write as read.
15:0 FPU_SW FPU Status Word.
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5.5.2.91 FPU x87 Tag Word Register
MSR Address 00001A12h

Type R/W

Reset Value 00000000_00000000h

FPU x87 Tag Word Register Map
63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16 15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
RSVD FPU_TW

FPU x87 Tag Word Bit Descriptions

Bit Name Description
63:16 RSVD Reserved. Write as read.
15:0 FPU_TW FPU Tag Word.

5.5.2.92 FPU Busy Register

MSR Address 00001A13h

Type RO

Reset Value 00000000_00000000h

FPU Busy Register Map

63‘62‘61’60|59‘58’57|56‘55‘54’53|52‘51’50|49‘48‘47’46|45‘44’43|42‘41‘40’39|38‘37‘36|35‘34‘33’32
RSVD
1[0 28] 20272025 a3 2 [ao] w18 7 a6 s e ] e [0 [ [0 [ 7 [ [ s[4 [ o [ 2]
RSVD

FPU_BUSY| o

FPU Busy Bit Descriptions

Bit Name Description
63:1 RSVD (RO) Reserved (Read Only). Reads back as 0.
0 FPU_BUSY FPU Busy (Read Only). Software must check that the FPU is Idle before accessing
(RO) MSRs 00001A10h-00001A12h, 00001A40h-00001A6Fh
0: FPU Idle.
1: FPU Busy.

5.5.2.93 Reserved Register

MSR Address 00001A14h

Type RO

Reset Value 00000000_76543210h
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5.5.2.94 Mantissa of R[x] Registers

Mantissa of RO Register

MSR Address 00001A40h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R1 Register

MSR Address 00001A42h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R2 Register

MSR Address 00001A44h

Type R/W

Reset Value XXXXXXXX_ XXXXXXXXh

Mantissa of R3 Register

MSR Address 00001A46h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R4 Register

MSR Address 00001A48h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R5 Register

MSR Address 00001A4Ah

Type R/W

Reset Value XXXXXXXX_ XXXXXXXXh

Mantissa of R6 Register

MSR Address 00001A4Ch

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R7 Register

MSR Address 00001A4Eh

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R8 Register

MSR Address 00001A50h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R9 Register

MSR Address 00001A52h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R10 Register

MSR Address 00001A54h

Type R/W

Reset Value XXXXXXXX_ XXXXXXXXh

Mantissa of R11 Register

MSR Address 00001A56h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R12 Register

MSR Address 00001A58h

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R13 Register

MSR Address 00001A5AhN

Type R/W

Reset Value XXXXXXXX_ XXXXXXXXD

Mantissa of R14 Register

MSR Address 00001A5Ch

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R15 Register

MSR Address 00001A5Eh

Type R/W

Reset Value XXXXXXXX_XXXXXXXXh

Mantissa of R[x] Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
FPU_MR[x]

1[50 28] 20 27 2025 2a] 2322 [0 18 71015 sa ]2 [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2| 1] o
FPU_MR[x]

Mantissa of R[x] Bit Descriptions

Bit Name Description

63:0 | FPU_MR[X]

Mantissa of FPU Register R[x.]
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5.5.2.95 Exponent of R[x] Registers

Exponent of RO Register

MSR Address 00001A41h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R1 Register

MSR Address 00001A43h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R2 Register

MSR Address 00001A45h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R3 Register

MSR Address 00001A47h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R4 Register

MSR Address 00001A49h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R5 Register

MSR Address 00001A4Bh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R6 Register

MSR Address 00001A4Dh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R7 Register

MSR Address 00001A4Fh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R8 Register

MSR Address 00001A51h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R9 Register

MSR Address 00001A53h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R10 Register

MSR Address 00001A55h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R11 Register

MSR Address 00001A57h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R12 Register

MSR Address 00001A59h

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R13 Register

MSR Address 00001A5Bh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R14 Register

MSR Address 00001A5Dh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R15 Register

MSR Address 00001A5Fh

Type R/W

Reset Value 00000000_0000xxxxh

Exponent of R[x] Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32

RSVD

1[50 28] 20 27 20 25 2a] 232 [0 o 18 17 a0 s sa [z [ [0 o [0 [ 7 [ [ 5 [ [ 3 [ 2] 1] o

FPU_ER[X]

Exponent of R[x] Bit Descriptions

Bit Name Description
63:16 RSVD Reserved. Write as read.
15:0 FPU_ER[X] Exponent of FPU Register R[x].
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5.5.2.96 FPU Reserved MSRs

MSR addresses 00001A60h through 00001A6F are reserved for internal storage purposes and should not be written to.

5.5.2.97 CPU ID MSRs

CPUIDO Register (Standard Levels/Vendor ID String 1)
MSR Address 00003000h

Type R/W

Reset Value 646F6547_00000001h

CPUID1 Register (Vendor ID Strings 2 and 3)
MSR Address 00003001h

Type R/W

Reset Value 79622065_43534E20h

CPUID2 Register (Type/Family/Model/Step)
MSR Address 00003002h

Type R/W

Reset Value 00000000_0000055xh

CPUID3 Register (Feature Flags)

MSR Address 00003003h
Type R/W
Reset Value 0080A93D_00000000h

CPUID4 Register (N/A)

MSR Address 00003004h

Type R/W

Reset Value 00000000_00000000h

CPUID5 Register (N/A)

MSR Address 00003005h
Type R/W
Reset Value 00000000_00000000h

CPUID6 Register (Max Extended Levels 1)
MSR Address 00003006h

Type R/W

Reset Value 646F6547 _80000006h

CPUID7 Register (Max Extended Levels 2)
MSR Address 00003007h

Type R/W

Reset Value 79622065_43534E20h

CPUID8 Register (Extended Type/Family/Model/Stepping)
MSR Address 00003008h

Type R/W

Reset Value 00000000_0000055xh

CPUID9 Register (Extended Feature Flags)
MSR Address 00003009h

Type R/W

Reset Value COCOA13D_00000000h

CPUIDA Register (CPU Marketing Name 1)
MSR Address 0000300Ah

Type R/W

Reset Value 4D542865_646F6547h

CPUIDB Register (CPU Marketing Name 2)
MSR Address 0000300Bh

Type R/W

Reset Value 72676574_6E492029h

CPUIDC Register (CPU Marketing Name 3)
MSR Address 0000300Ch

Type R/W

Reset Value 6F725020_64657461h

CPUIDD Register (CPU Marketing Name 4)
MSR Address 0000300Dh

Type R/W

Reset Value 6220726F_73736563h

CPUIDE Register (CPU Marketing Name 5)
MSR Address 0000300Eh

Type R/W

Reset Value 6E6F6974_614E2079h

CPUIDF Register (CPU Marketing Name 6)
MSR Address 0000300Fh

Type R/W

Reset Value 00696D65 53206C61h

CPUID10 Register (L1 TLB Information)

MSR Address 00003010h
Type R/W
Reset Value FFO8FF08_00000000h

CPUID11 Register (L1 Cache Information)
MSR Address 00003011h

Type R/W

Reset Value 10040120_10040120h

CPUID12 Register (L2 TLB Information)

MSR Address 00003012h
Type R/W
Reset Value 00002040_0000F004h

CPUID13 Register (L2 Cache Information)
MSR Address 00003013h

Type R/W

Reset Value 00000000_00000000h
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CPUID[x] Register Map

63‘62‘61‘60|59‘58‘57|56‘55‘54‘53|52‘51‘50|49‘48‘47‘46|45‘44‘43|42‘41‘40‘39|38‘37‘36|35‘34‘33‘32
CPUID[X]

31‘30‘29‘28|27‘26‘25|24‘23‘22‘21|20‘19‘18|17‘16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 ‘ 7 | 6 ‘ 5 ‘ 4 | 3 ‘ 2 ‘ 1 ‘ 0
CPUID[X]

CPUIDI[x] Bit Descriptions

Bit Name Description

63:0 CPUIDO Standard Levels and Vendor ID String 1. Same data as CPUID instruction [00000000]
EBX/EAX. Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUID1 Vendor ID Strings 2 and 3. Same data as CPUID instruction [00000000] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUID2 Type/Family/Model/Step. Same data as CPUID instruction [00000001] EBX/EAX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUID3 Feature Flags. Same data as CPUID instruction [00000001] EDX/ECX. See Section 8.2
"CPUID Instruction Set" on page 493 for more details.

63:0 CPUID4 Reserved. This register is not used in the CPU Core module.

63:0 CPUID5 Reserved. This register is not used in the CPU Core module.

63:0 CPUID6 CPUID Max Extended Levels. Same data as CPUID instruction [80000000] EBX/EAX.
See Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUID7 CPUID Max Extended Levels. Same data as CPUID instruction [80000000] EDX/ECX.
See Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUIDS8 Extended Type/Family/Model/Stepping. Same data as CPUID instruction [80000001]
EBX/EAX. See Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUID9 Extended Feature Flags. Same data as CPUID instruction [80000001] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUIDA CPU Marketing Name 1. Same data as CPUID instruction [80000002] EBX/EAX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUIDB CPU Marketing Name 2. Same data as CPUID instruction [80000002] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details.

63:0 CPUIDC CPU Marketing Name 3. Same data as CPUID instruction [80000003] EBX/EAX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUIDD CPU Marketing Name 4. Same data as CPUID instruction [80000003] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUIDE CPU Marketing Name 5. Same data as CPUID instruction [80000004] EBX/EAX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUIDF CPU Marketing Name 6. Same data as CPUID instruction [80000004] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUID10 L1 TLB Information. Same data as CPUID instruction [80000005] EBX/EAX. See Sec-
tion 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUID11 L1 Cache Information. Same data as CPUID instruction [80000005] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUID12 L2 TLB Information. Same data as CPUID instruction [80000006] EBX/EAX. See Sec-
tion 8.2 "CPUID Instruction Set" on page 493 for more details

63:0 CPUID13 L2 Cache Information. Same data as CPUID instruction [80000006] EDX/ECX. See
Section 8.2 "CPUID Instruction Set" on page 493 for more details
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Integrated Functions

The integrated functions of the Geode™ GX processor are:

Test/Reset

GeodeLink™ Memory Controller (GLMC)

Graphics Processor

Display Controller

Video Processor

GeodeLink Control Processor (GLCP)

e GeodeLink PCI Bridge (GLPCI)

« Geode I/0 Companion Device Interface

These functions are Geodelink devices. This section pro-
vides a functional description of each module and its
respective registers.

Graphics Processor (GP)
| BLT Engine |

| ROP Unit |

| Alpha Compositing |

SYSREF—] Clock Module CPU Core
| System PLL | | 16 KB Icache | Integer MMU
. FPU
DOTREF—p| | DOTCLKPLL | [16 KB Dcache | | UNit | | Load/Store
| 1B | | Bus Controller Unit
ink ™™ \
SDCLKs <e—  GeodeLink 1'

64-Bit

DDR

f

Interface

'

Display Controller (DC)

| Compression Buffer |

Palette RAM |

|
| Timing |
|

HW VGA |

—

RGBY y YOV
Video Processor (VP)
| Video Scalar |

Memory <
Controller (GLMC) |«a—] GeodeLink™ Interface Unit 0 | <
(GLIUO0)
64-bit DDR SDRAM 1\
/
GeodeLink™  [*—® GeodeLink™ Interface Unit 1
Control (GLIUL)
Processor (GLCP)
AMD Geode™ N
I/O Companion GeodeL!nk TFT
L PCI Bridge
Device Controller
(GLPCI)
Interface
AMD Geode™ PCI TFT
CS5535/CS5536 Companion Device (Flat Panel)

| Video Mixer |
i Alpha Blender |

v

| 3x8-BitDAC |

Y
CRT

Figure 6-1. Integrated Functions of the AMD Geode™ GX Processor
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6.1 GeodeLink™ Memory Controller

The GeodeLink™ Memory Controller (GLMC) module sup-
ports the Unified Memory Architecture (UMA) of the Geode
GX processor and controls a 64-bit DDR SDRAM interface
without any external buffering. The internal block diagram
of the GLMC is shown in Figure 6-2.

The SDRAM memory array contains both the main system
memory and the graphics frame buffer. Up to four module
banks of SDRAM are supported. Each module bank can
have two or four component banks depending on the mem-
ory size and organization. The maximum configuration is

four module banks with four component banks, each pro-
viding a total of 16 open banks with the maximum memory
size supported being 1 GB.

The GLMC handles multiple requests for memory data
from the CPU Core, the Graphics Processor, the Display
Controller, and the external PCI bus via the GeodelLink
Interface Units (GLIUs). The GLMC contains extensive
buffering logic that helps minimize contention for memory
bandwidth between the various requests.

> RAS
GLUIO > CAS
Request WE
Packet Adrs/Ctl Req Req _ » SDRAMIF W
Gen ¢ ’ Buf s Buf MA
BA
> A CS
Bank/
*—>
Page
Logic
* > Data
Refresh Control
A
\
] I
- Arbiter
\
MSR
Registers
Data Path Ty Y
GLUIO
Write \/
Packet Write
,l Buf > W_DATA
>~ D DQ
DQM
DQS
Write
Buf
Write
GLUIO Response R_DATA
Response MemRd
Packet J‘f
- D< Response
MSR
Rd Resp

Figure 6-2. GLMC Block Diagram
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Features

e Supports up to 222 MT/S (million transfers per second)
DDR SDRAMs

e Supports 64-bit data interface

e Supports unbuffered DIMMs and SODIMMs
e Can maintain up to 16 open banks at a time
« Can buffer up to two requests at a time

« Arbiter reorders requests from different sources to opti-
mize data bus utilization

« Single and burst data phase optimization

* Programmable modes of high and low order address
interleaving

* Queues up to eight refreshes
e Supports low power mode

« Highly configurable to obtain best performance for
installed DRAM

6.1.1 Functional Hardware

6.1.1.1 Address Translation

The GLMC module supports two address translations
depending on the method used to interleave pages. The
hardware supports High Order Interleaving (HOI) or Low
Order Interleaving (LOI). Select the interleaving mode used
by programming the HOI_LOI bit of the MC_CF8F_DATA
register (MSR Address 20000019h[33]. See Section
6.2.2.10 "Timing and Mode Program (MC_CF8F_DATA)"
on page 208 for bit description.

High Order Interleaving

High Order Interleaving (HOI) uses the most significant
address bits to select which bank the page is located in.
Figure 6-3 shows an example of how the Geode GX pro-
cessor’s internal physical addresses are connected to the
memory interface address lines.

This interleaving scheme works with any mixture of DIMM
types. However, it spreads the pages over wide address
ranges. For example, assume a 64 MB memory subsystem
in which two 32 MB DIMMs are installed. Each DIMM has a
single module bank, and each module bank contains four
component banks. This gives a total of eight component
banks in this memory configuration. Each page in a com-
ponent bank is separated from the next component bank
page by 8 MB. See Figure 6-4.

Internal aaaaaaaaaaaaaaaaaaaaaaaaaa
Physi cal 22222222211111111110000000
Address  87654321098765432109876543

VB 1; —J
12: 10—
VB[ 0]
BA[ 1: 0
9:0
CA7:0
RA are the RAS addresses on 12: 0]
CA are the CAS addresses on MA 7: 0]

Figure 6-3. HOI Addressing Example

DIMMO DIMM1

Component Banks Component Banks

Bank Bank
3 3

01800000h| Page 0 |24M |03800000h| Page 0 |56M

Bank Bank
2 2

01000000h| Page 0 |16M |03000000h| Page O |48M

Bank Bank
1 1

00800000h| Page 0 |8M 02800000h| Page 0 |40M

Bank Bank
0 0

00000000h| Page 0 |OM 02000000h| Page 0 |32M

Module Bank Module Bank

Figure 6-4. HOI Example
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Auto Low Order Interleaving

The GLMC requires that module banks [0:1], if both
installed, be identical and module banks [2:3], if both
installed, be identical. Standard DIMMs and SODIMMs are
configured this way. Because of this requirement, when
module banks [0:1] are installed or module banks [2:3] are
installed, LOI is in effect, when enabled for those bank
pairs. If all four module banks [0:3] are identical, then LOI
is in effect across all four module banks.

LOI uses the least significant bits after the page bits to
select which bank the page is located in. An example is
shown in Figure 6-5.

As stated previously, for LOI to be most effective, module
banks [0:1] and module banks [2:3] must be of identical
configuration. LOI is least effective when only two module
banks are installed and of different configuration. This can
only happen when one of the module banks is installed in
module bank [0 or 1] and the second module bank is
installed in module bank [2 or 3]. LOI has the advantage of
creating an effective larger moving page throughout mem-
ory. Using an example of four identical module banks, with
four component banks, and a 1 KB address (8 KB data)
page, there would be an effective moving page of 64 KB of
data (see Figure 6-6).

Physical Address to DRAM Address Conversion

Tables 6-1 and 6-2 on page 191 show Auto LOI address
conversion examples when two DIMMs of the same size
are used in a system. Table 6-1 shows a one DIMM bank
conversion example, while Table 6-2 shows a two DIMM
bank example.

Tables 6-3 and 6-4 on page 192 show Non-Auto LOI
address conversion examples when either one or two
DIMMs of different sizes are used in a system. Table 6-3
shows a one DIMM bank address conversion example,
while Table 6-4 shows a two DIMM bank example. The
addresses are computed on a per DIMM basis.

Since the DRAM interface is 64 bits wide, the lower three
bits of the physical address get mapped onto the DQM[7:0]
lines. Thus, the address conversion tables (Tables 6-1
through 6-4) show the physical address starting from A3.

I nternal Adaaaaaaaaaaaaaaaaaaaaaaaaa
Physi cal 22222222211111111110000000
Address 87654321098765432109876543

MB[1] & —

RA are the RAS addresses on m 12: 0]
CA are the CAS addresses on 7: 0]

Figure 6-5. LOI Addressing Example

Module | Bank Bank Bank Bank
Bank 0 0 1 2 3
Page 0 Page 0 Page 0 Page 0
00000000h 00002000h  00004000h 00006000h
Page 0 Page 0 Page 0 Page 0
Address Address Address Address

Module Bank Bank Bank Bank
Bank 1 0 1 2 3
Page 0 Page 0 Page 0 Page 0
00008000h 0000A000h 0000CO00h 000OEOO0Oh
Page 0 Page 0 Page 0 Page 0
Address Address Address Address

Module Bank Bank Bank Bank
Bank 2 0 1 2 3
Page 0 Page 0 Page 0 Page 0
00010000h 00012000h 00014000h 00016000h
Page 0 Page 0 Page 0 Page 0
Address Address Address Address

Module Bank Bank Bank Bank
Bank 3 0 1 2 3
Page 0 Page 0 Page 0 Page 0
00018000h 0001A000h 0001CO00h 0001EO000h
Page 0 Page 0 Page 0 Page 0
Address Address Address Address

Figure 6-6. LOI Example
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Table 6-1. LOI - 2 DIMMs, Same Size, 1 DIMM Bank

1 KB Page Size | 2 KB Page Size | 4 KB Page Size 1 KB Page Size | 2 KB Page Size | 4 KB Page Size
Row Col Row Col Row Col Row Col Row Col Row Col
Address 2 Component Banks 4 Component Banks
MA12 A24 -- A25 - A26 A25 - A26 - A27
MA11 A23 -- A24 - A25 A24 - A25 - A26
MA10 A22 -- A23 - A24 A23 - A24 - A25
MA9 A21 - A22 - A23 A22 - A23 - A24
MA8 A20 - A21 - A22 All A21 - A22 - A23 All
MA7 Al19 - A20 A10 A21 Al10 A20 - A21 Al0 A22 Al10
MAG6 Al18 A9 A19 A9 A20 A9 A19 A9 A20 A9 A21 A9
MAS5 A17 A8 A18 A8 A19 A8 Al18 A8 A19 A8 A20 A8
MA4 Al6 A7 A17 A7 Al18 A7 Al17 A7 A18 A7 A19 A7
MA3 Al15 A6 Al6 A6 A17 A6 A16 A6 A17 A6 A18 A6
MA2 Al4 A5 A15 A5 Al6 A5 A15 A5 A16 A5 A17 A5
MA1 Al13 A4 Al4 A4 Al15 A4 Al4 A4 A15 A4 Al6 Ad
MAO A12 A3 Al13 A3 Al4 A3 A13 A3 Al4 A3 Al15 A3
CSO#/CS1# All A12 Al13 Al12 A13 Al4
CS2#/CS3# - - -- - - -
BAO/BA1 Al10 All Al2 A11/A10 A12/A11 Al13/A12
Table 6-2. LOI - 2 DIMMs, Same Size, 2 DIMM Banks
1 KB Page Size | 2 KB Page Size | 4 KB Page Size 1 KB Page Size | 2 KB Page Size | 4 KB Page Size
Row Col Row Col Row Col Row Col Row Col Row Col
Address 2 Component Banks 4 Component Banks
MA12 A25 - A26 - A27 A26 - A27 - A28 -
MA11 A24 - A25 - A26 A25 - A26 - A27 -
MA10 A23 - A24 - A25 A24 - A25 - A26 -
MA9 A22 - A23 - A24 A23 - A24 - A25 -
MAS8 A21 - A22 - A23 All A22 - A23 - A24 All
MA7 A20 - A21 Al10 A22 A10 A21 - A22 A10 A23 A10
MA6 Al9 A9 A20 A9 A21 A9 A20 A9 A21 A9 A22 A9
MA5 Al8 A8 A19 A8 A20 A8 Al9 A8 A20 A8 A21 A8
MA4 Al7 A7 A18 A7 A19 A7 Al8 A7 Al19 A7 A20 A7
MA3 Al6 A6 A17 A6 A18 A6 A17 A6 A18 A6 A19 A6
MA2 A15 A5 A16 A5 Al17 A5 A16 A5 A17 A5 A18 A5
MA1 Al4 A4 A15 A4 Al6 Ad A15 A4 Al6 A4 A17 A4
MAO Al13 A3 Al4 A3 A15 A3 Al4 A3 Al15 A3 A16 A3
CSO0#/CS1# Al12 Al13 Al4 Al13 Al4 A15
CS2#/CS3# All A12 Al13 A12 A13 Al4
BAO/BA1 A10 All Al12 A11/A10 A12/A11 A13/A12
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Table 6-3. Non-Auto LOI - 1 or 2 DIMMs, Different Sizes, 1 DIMM Bank

1 KB Page Size | 2 KB Page Size | 4 KB Page Size 1 KB Page Size | 2 KB Page Size | 4 KB Page Size
Row Col Row Col Row Col Row Col Row Col Row Col
Address 2 Component Banks 4 Component Banks
MA12 A23 - A24 - A25 -- A24 - A25 - A26
MA11 A22 - A23 - A24 -- A23 - A24 - A25
MA10 A21 - A22 - A23 -- A22 - A23 - A24
MA9 A20 - A21 - A22 - A21 - A22 - A23
MA8 A19 - A20 - A21 All A20 - A21 - A22 All
MA7 A18 - Al19 Al0 A20 Al0 Al9 - A20 Al0 A21 Al0
MA6 Al17 A9 A18 A9 A19 A9 A18 A9 A19 A9 A20 A9
MAS5 Al6 A8 A17 A8 A18 A8 A17 A8 A18 A8 A19 A8
MA4 Al15 A7 A16 A7 Al17 A7 Al6 A7 A17 A7 A18 A7
MA3 Al4 A6 A15 A6 Al6 A6 A15 A6 Al6 A6 A17 A6
MA2 Al13 A5 Al4 A5 A15 A5 Al4 A5 A15 A5 A16 A5
MA1 Al2 A4 A13 A4 Al4 Ad A13 A4 Al4 A4 A15 A4
MAO A1l A3 A12 A3 A13 A3 Al12 A3 Al13 A3 Al4 A3
CSO0#/CS1# -- - -- - - -
CS2#/CS3# -- - -- - - -
BAO/BA1 Al0 All Al2 Al11/A10 Al12/A11 A13/A12
Table 6-4. Non-Auto LOI - 1 or 2 DIMMSs, Different Sizes, 2 DIMM Banks
1 KB Page Size | 2 KB Page Size | 4 KB Page Size 1 KB Page Size | 2 KB Page Size | 4 KB Page Size
Row Col Row Col Row Col Row Col Row Col Row Col
Address 2 Component Banks 4 Component Banks
MA12 A24 - A25 - A26 -- A25 - A26 - A27 -
MA11 A23 - A24 - A25 -- A24 - A25 - A26 -
MA10 A22 - A23 - A24 -- A23 - A24 - A25 -
MA9 A21 - A22 - A23 - A22 - A23 - A24 -
MAS8 A20 - A21 - A22 All A21 - A22 - A23 All
MA7 A19 - A20 Al10 A21 A10 A20 - A21 A10 A22 A10
MA6 Al8 A9 Al19 A9 A20 A9 Al19 A9 A20 A9 A21 A9
MA5 Al7 A8 Al18 A8 Al9 A8 Al8 A8 Al19 A8 A20 A8
MA4 Al6 A7 A17 A7 Al18 A7 A17 A7 Al18 A7 A19 A7
MA3 A15 A6 A16 A6 A17 A6 A16 A6 A17 A6 A18 A6
MA2 Al4 A5 A15 A5 Al6 A5 A15 A5 Al6 A5 A17 A5
MA1 Al13 A4 Al4 A4 A15 Ad Al4 A4 A15 A4 A16 A4
MAO Al2 A3 A13 A3 Al4 A3 A13 A3 Al4 A3 A15 A3
CSO0#/CS1# All Al2 A13 A12 A13 Al4
CS2#/CS3# -- -
BAO/BA1 A10 All Al12 A11/A10 A12/A11 A13/A12
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6.1.1.2 Arbitration

The pipelining of the GLMC module requests consists of
the GLIUO interface request plus two request buffers: the C
(closed) and O (open) slots (see Figure 6-7). A request is
accepted at the GLIUO interface as long as there is a slot
available. The C slot holds a request to a closed page, or a
request to an open page that matches a row address. The
O slot holds a request to an open page that matches a row
address.

GLIUO
Req

GLIU FF

C Slot FF

vy

O Slot FF

| SD FF

.

Refresh/Low Power/Mode Set r»

Figure 6-7. Request Pipeline

Arbitration between the request at the GLIUO interface, the
C request, and the O request at the DRAM end, depend on
selection factors that try to optimize DRAM bus utilization
and maximize throughput. This may involve reordering
transactions as long as ordering rules and coherency are
maintained. Requests from the same GeodeLink device
source are kept in order. Requests from different sources
may pass each other as long as the addresses do not
match.

If reordering is allowable, requests may be reordered for
the following reasons:

* Arequest with a higher priority can pass a request in
front of it with a lower priority, as long as the higher-
priority request is ready to run and nothing else is
already running. (Conversely, a request with a lower
priority may not pass a request in front of it with greater
or equal priority.)

« A write request still gathering its write data may be
passed by a request behind it that is ready to run.

Writes and reads are clumped together by the GLMC to
minimize bus turnarounds.

As mentioned, requests from the same source are run in
order. If an incoming request has a higher priority than a
request(s) in any or both of the request buffers, the
request(s) in the buffer(s) is (are) upgraded to the priority of
the incoming request. This ensures order of completion is
maintained.

If no read or write requests are ready to run, the GLMC
selects activate and precharge requests.

Typically, refresh requests are run when GLIUO has indi-
cated that a refresh can be initiated via a NULL refresh
request transaction. The GLMC has a refresh counter that,
once enabled and initialized with an interval count, freely
counts down to keep track of refresh intervals. Each time
this refresh counter times out, a refresh request is added to
the GLMC refresh queue, which can queue up to eight
refresh requests. Once a NULL refresh request is received
from GLIUO, and there is at least one refresh request in the
refresh queue, and all outstanding transactions are fin-
ished in the GLMC, the GLMC deletes one request from
the queue and performs one refresh cycle.

If GLIUO fails to send a NULL request in a timely manner,
and eight refreshes queue up without a NULL request from
GLIUO, the refresh request is upgraded to the highest prior-
ity, and one refresh proceeds. Requests from the GLIUO
interface will not be accepted until the high-priority refresh
runs. Mode-register-set requests and low-power-entry are
arbitrated at the same level as high priority refresh.

6.1.1.3 Data Path

The write datapath utilizes two write buffers to gather write
data within a burst, each one is 4-deep x 64 bits. Writes to
the buffers are alternated between the two buffers or
whichever one is empty.

GLIUO clocks at twice the frequency of the SDRAM clock.
Write data is written into and read out of the buffers with
the GLIUO clock. The data strobes DQS signals are
shipped out with each data beat, center-aligned with the
data to strobe the data into the DRAM. There is a write
latency (tDQSS) between the write command and the first
write data presented to DRAM.

The DQS strobes generated by the SDRAM are edge-
aligned with the read data, and are used to register the
read data. The clock ratio between the GLIUO clock and
GLMC clock is a synchronous 2:1. Since the arrival of the
data can vary by as much as one clock from byte-to-byte,
and vary over time and temperature, the GLMC needs to
constantly recalibrate its synchronization logic so as to
capture the data correctly. To this end, the GLMC has two
options to calibrate its resync logic: 1) dynamic calibration
at the beginning of each read burst or 2) using MSR pro-
grammable override bits to manually set the calibration.
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The first method is the default method. For each read, it
looks at the arrival of the earliest byte of data and its data
strobe relative to the GLIUO clock. With the window of
arrival unknown, the remaining bytes are clocked in with
the appropriate GLIUO clock. The synchronization occurs
on each access.

The second method is a manual override of the first com-
putation of signals used by the resync logic, programmable

via MC_CF_RDSYNCI[59:36] (MSR Address 2000001Fh,
see Section 6.2.2.16 on page 215 for bit descriptions).

Delays for the write and read mechanisms are also con-
trolled by the GLCP_DELAY_CONTROLS register (MSR
Address 4C00000Fh, see Section 6.10.2.8 on page 401 for
bit descriptions).

Figure 6-8 is a simplified diagram of the relevant GLMC
signals and the position of the delay lines controllable by
the GLCP_DELAY_CONTROLS register.

AMD Geode™ GX Processor Off-Chip
SDCLK DEL5 —— SDCLK
WRCLK DEL5 L 4
DEL6
> DEL4 — " MA and other control signals
DQSWR 1 > > DQS
DEL1 > |—»{ DEL3 | > > MD
to GLIUO sync TPE 5
analysis L DEL2 |
- <=
<<—|
GLIUO
Control
Delay Name Bits Description
DQS_CLK_OUT [1:0] Output position of memory data relative to DQS; provides data output hold time margin to memory.
DQS_CLK_IN [3:2] Delay sample point of incoming data relative to DQS; allows more memory data to DQS read skew.
MEM_ODDOUT 6 When set, delays only odd bits by 300 ps; allows improved EMI characteristics.
MEM_CTL [20:16] Delays control out; provides output hold margin to memory for control pins.
SDCLK_OUT [25:21] Delays SD_FB_CLK output, delays clock in chip for control pins; provides hold margin to memory
for control pins.
SDCLK_IN [30:26]  Special behavior: when set to 10101, the SD_WR_CLK for clocking control outputs comes from

off-chip. With any other setting, this clock uses an on-chip bypass. Larger delays on this setting
hold margin to memory for control.

Figure 6-8. GLMC Delay Control
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For the 5-bit delay lines, 10101 is a delay-bypass pattern
and provides the smallest delay setting. Then the delays
are lengthened with extra bits as shown in Table 6-5.

For the 2-bit delays (DQS), the delay line is never
bypassed, but has four delay settings as shown in Table 6-
6.

MC_CF_RDSYNC (MSR Address 2000001Fh) allows for
overriding the auto-detect of DQS relative to the GLIUO
clock. The register defaults to 00000000_00000000h
(auto-detection). Setting this register to
000FF110_00000000h samples the data well for slower
DDR rates. 00000310_00000000h samples the data later,
which works well for faster DDR. (See Section 6.2.2.16 on
page 215 for MC_CF_RDSYNC register bit descriptions.)

6.1.1.4 Basic Timing Diagrams

Figure 6-9 and Figure 6-10 illustrate timing waveforms for
DDR reads and DDR writes.

Table 6-5. 5-Bit Delay Settings

Delay Setting (5-Bit)

Additional Delay

10101 0 ps

00000 300 ps
00001 500 ps
00011 700 ps
00111 900 ps
01111 1100 ps
11111 1300 ps

Table 6-6. 2-Bit Delay Settings

Delay Setting (2-Bit)

Additional Delay

00 400 ps
01 700 ps
10 1100 ps
11 1400 ps

1
-3
e

\
i (
do d2
r_data_pad ' ﬁ’ ' ><rd31 >
\

r_data_sync

rd2><rd3

daout rdl

rd2

Figure 6-9. DDR Reads
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6.2 GeodeLink™ Memory Controller Register Descriptions

All GLMC registers are Model Specific Registers (MSRS)
and are accessed via the RDMSR and WRMSR instruc-

tions.

The registers associated with the GLMC are the Standard
GeodelLink Device (GLD) MSRs and GLMC Specific

Note:

MSRs. Table 6-7 and Table 6-8 are register summary

Table 6-7. Standard GeodeLink™ Device MSRs Summary

tables that include reset values and page references where
the bit descriptions are provided.

MSR addresses are documented using the CPU
Core as the source; refer to Table 4-1 "MSR
Addressing" on page 51 for further details.

MSR
Address Type Register Reset Value Reference

20002000h RO "GLD Capabilities MSR (GLD_MSR_CAP)" on 00000000_000200xxh Page 198
page 198

4C002001h R/W GLD Master Configuration MSR 00000000_00000000h Page 198
(GLD_MSR_CONFIG) - Not used.

20002002h R/W GLD SMI MSR (GLD_MSR_SMI) 00000000_00000000h Page 198

20002003h R/W GLD Error MSR (GLD_MSR_ERROR) 00000000_00000000h Page 199

20002004h R/W GLD Power Management MSR 00000000_00000000h Page 199
(GLD_MSR_PM)

20002005h R/W GLD Diagnostic MSR (GLD_MSR_DIAG) 00000000_00000000h Page 200

Table 6-8. GLMC Specific MSRs Summary
MSR
Address Type Register Reset Value Reference

20000010h RO Row Addresses BankO DIMMO, Bankl DIMMO XXXXXXXX_XXXXXXXXh Page 201
(MC_CF_BANKO01)

20000011h RO Row Addresses Bank2 DIMMO, Bank3 DIMMO XXXXXXXX_XXXXXXXXh Page 201
(MC_CF_BANK23)

20000012h RO Row Addresses Bank4 DIMMO, Bank5 DIMMO XXXXXXXX_XXXXXXXXh Page 202
(MC_CF_BANKA45)

20000013h RO Row Addresses Banké DIMMO, Bank7 DIMMO XXXXXXXX_XXXXXXXXh Page 202
(MC_CF_BANK®67)

20000014h RO Row Addresses BankO DIMM1, Bankl DIMMO XXXXXXXX_XXXXXXXXh Page 203
(MC_CF_BANKA39)

20000015h RO Row Addresses Bank2 DIMM1, Bank3 DIMM1 XXXXXXXX_XXXXXXXXh Page 203
(MC_CF_BANKAB)

20000016h RO Row Addresses Bank4 DIMM1, Bank5 DIMM1 XXXXXXXX_XXXXXXXXh Page 204
(MC_CF_BANKCD)

20000017h RO Row Addresses Bank6 DIMM1, Bank7 DIMM1 XXXXXXXX_XXXXXXXXh Page 204
(MC_CF_BANKEF)

20000018h R/W Refresh and SDRAM Program 10071007_00000040h Page 205
(MC_CFO7_DATA)

20000019h R/W Timing and Mode Program (MC_CF8F_DATA) 18000008_287337A3h Page 208

2000001Ah R/W Feature Enables (MC_CF1017_DATA) 00000000_00000000h Page 210

2000001Bh RO Performance and Counters 1 00000000_00000000h Page 211
(MC_CFPERF_CNT1)
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Table 6-8. GLMC Specific MSRs Summary (Continued)

AgfjsreRss Type Register Reset Value Reference

2000001Ch R/W Performance and Counters 2 00000000_OOFFOOFFh Page 212
(MC_PERF_CNT2)

2000001Dh R/W Clocking and Debug (MC_CFCLK_DBUG) 00000000_00000300h Page 213

2000001Eh RO Page Open Status (MC_CF_PG_OPEN) 00000000_0000FFFFh Page 215

2000001Fh R/W Read Sync Control (MC_CF_RDSYNC) 00000000_00000000h Page 215

20000020h R/W PM Sensitivity Counters (MC_CF_PMCTR) 00000000_00000006h Page 215

6.2.1 Standard GeodeLink™ Device MSRs

6.2.1.1 GLD Capabilities MSR (GLD_MSR_CAP)
MSR Address 20002000h

Type RO

Reset Value 00000000_000200xxh

GLD_MSR_CAP Register Map
63|62 |61]60|59 58|57 |56|55]54|53|52[51|50]49[48|47]46]45|44]43]42|41]40]30|38]37|36]|35]34]33]32

RSVD
31[30|20]28]27]|26] 25|24 23] 22|21 ]20]109|18]17]16|15]14]13|12][12]10] 0 [8 | 7|6 [5]4[3]2]1]0
RSVD DEV_ID REV_ID

GLD_MSR_CAP Bit Descriptions

Bit Name Description
63:24 RSVD Reserved.
23:8 DEV_ID Device ID. Identifies device (0200h).
7:0 REV_ID Revision ID. Identifies device revision. See AMD Geode™ GX Processor Specification
Update document for value.

6.2.1.2 GLD Master Configuration MSR (GLD_MSR_CONFIG)
MSR Address 4C002001h

Type R/W

Reset Value 00000000_00000000h

This register is not used in the GLMC module.

6.2.1.3 GLD SMI MSR (GLD_MSR_SMI)
MSR Address 20002002h

Type R/W

Reset Value 00000000_00000000h

This register is not used in the GLMC module.
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6.2.1.4 GLD Error MSR (GLD_MSR_ERROR)
MSR Address 20002003h

Type R/W

Reset Value 00000000_00000000h

GLD_MSR_ERROR Register Map

63‘62‘61‘60|59‘58‘57‘56|55‘54‘53‘52|51‘50‘49‘48|47‘46‘45‘44|43‘42‘41‘40|39‘38‘37‘36|35‘34‘33‘32
RSVD
31‘30‘29’28|27‘26‘25’24|23‘22‘21’20|19‘18‘17 16 15‘14‘13’12|11‘10‘ 9 ’ 8 | 7 ‘ 6 ‘ 5 ’ 4 | 3 ‘ 2 ‘ 1|0
RSVD 2 RSVD >
— L
T, o
& f
w [
I w
g 2
> ~
~ [
o %
x ]
] z
=z )
=)
GLD_MSR_ERROR Bit Descriptions
Bit Name Description
63:32 RSVD Reserved. Write as read.
31:17 | RSVD Reserved. Write as read.
16 UNEXP_TYPE_ | Unexpected Type Error Flag. If high, records that an ERR was generated due to an
ERR_FLAG unexpected type event (GLIU’s request type field is either an I/O type or snoop type.)
Write 1 to clear; writing 0 has no effect. UNEXP_TYPE_ERR_EN (bit 0) must be low to
generate ERR and set flag.
15:1 RSVD Reserved. Write as read.
0 UNEXP_TYPE_ | Unexpected Type Error Enable. Write O to enable UNEXP_TYPE_ERR_FLAG (bit 16)
ERR_EN and to allow the unexpected type event to generate an ERR and set flag.

6.2.1.5 GLD Power Management MSR (GLD_MSR_PM)
MSR Address 20002004h

Type R/W

Reset Value 00000000_00000000h

GLD_MSR_PM Register Map
63|62‘61‘60‘59‘58‘57‘56‘55‘54‘53|52|51|50‘49‘48‘47‘46‘45‘44‘43‘42|41|40|39‘38‘37‘36‘35‘34‘33‘32

RSVD
31|30‘29‘28‘27‘26‘25‘24‘23‘22‘21|20|19|18‘17‘16‘15‘14‘13‘12‘11‘10| 9| 8| 7 ‘6 ‘5 ‘4 3
RSVD

PMODE1—
PMODEO

GLD_MSR_PM Bit Descriptions

Bit Name Description
63:34 RSVD Reserved. Write as read.
33:32 RSVD Reserved. Write as 0.
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GLD_MSR_PM Bit Descriptions (Continued)

Bit Name Description
31:4 RSVD Reserved. Write as read.
3:2 PMODE1 Power Mode 1 (GLIU and GLMC Clocks). Clock gating for clock domains 0 (GLIU

clock) and 1 (GLMC clock). Once the GLMC becomes idle, it enters PMODEL by:

— Closing all banks with a ‘precharge all' command to the DIMMs.

— Issuing a self-refresh command.

— Bringing CKE[1:0] signals low and placing the address and control signals into TRI-
STATE mode.

— It then shuts off its GLIU and GLMC clocks on the next clock after the self-refresh.

The GLMC resumes to full power after any activity is detected (e.g., a GLIU request).

00: Disable clock gating. Clocks are always on. (Default)

01: Enable active hardware clock gating. Clock goes off whenever this module’s circuits
are not busy.

10: Reserved.

11: Reserved.

1:0 PMODEO Power Mode 0 (GLIU Clock). Clock gating for clock domain O (GLIU clock). Once the

GLMC becomes idle, it enters PMODEDO by:

— Bringing CKE[1:0] signals low and placing the address and control signals into TRI-
STATE mode.

— It then shuts off its GLIU clock on the next cycle. The GLMC clock remains on to
maintain the refresh counters, as do the SDRAM clocks.

The GLMC resumes to full power either after any activity is detected, or when it needs to
perform a refresh. The CKE[1:0] signals are brought back high one cycle before the GLIU
clock is turned back on.

00: Disable clock gating. Clocks are always on. (Default)

01: Enable active hardware clock gating. Clock goes off whenever this module’s circuits
are not busy.

10: Reserved.
11: Reserved.

6.2.1.6 GLD Diagnostic MSR (GLD_MSR_DIAG)
MSR Address 20002005h

Type R/W

Reset Value 00000000_00000000h

This register is reserved for internal use by AMD and should not be written to.
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6.2.2 GLMC Specific MSRs

6.2.2.1 Row Addresses Bank0 DIMMO, Bankl1 DIMMO (MC_CF_BANKO01)
MSR Address 20000010h

Type

Reset Value

RO

XXXXXXXX_XXXXXXXXh

MC_CF_BANKO1 Register Map

63|62‘61|60|59‘58|57|56‘55|54 53‘52|51|50‘49|48|47‘46|45|44‘43|42|41‘40|39|38‘37|36|35‘34|33|32

RSVD

MC_CF_BANK1

31|30‘29|28|27‘26|25|24‘23|22 21‘20|19|18‘17|16|15‘14|13|12‘11|10| 9 ‘ 8 | 7 l 6 ‘ 5 | 4 l 3 ‘ 2 | 1 l 0

RSVD MC_CF_BANKO
MC_CF_BANKO1 Bit Descriptions
Bit Name Description
63:54 | RSVD Reserved. Reads as 0.
53:32 MC_CF_BANK1 | Memory Configuration Bank1. Open row address (addr[31:10]) for Bank1, DIMMO.
31:22 RSVD Reserved. Reads as 0.
21.0 MC_CF_BANKO | Memory Configuration Bank0. Open row address (addr[31:10]) for BankO, DIMMO.

6.2.2.2 Row Addresses Bank2 DIMMO, Bank3 DIMMO (MC_CF_BANK23)
MSR Address 20000011h

Type
Reset Value

RO

XXXXXXXX_XXXXXXXXh

MC_CF_BANK23 Register Map

63‘62‘61|60‘59‘58|57‘56‘55|54 53‘52|51‘50‘49|48‘47‘46|45‘44‘43|42‘41‘40|39‘38‘37|36‘35‘34|33‘32

RSVD

MC_CF_BANK3

31‘30‘29|28‘27‘26|25‘24‘23|22 21‘20|19‘18‘17|16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5|4 ‘ 3 ‘ 2 | 1 ‘ 0

RSVD MC_CF_BANK2
GLMC_CF_BANK23 Bit Descriptions
Bit Name Description

63:54 | RSVD Reserved. Reads as 0.

53:32 MC_CF_BANK3 | Memory Controller Configuration Bank3. Open row address (addr[31:10]) for Bank3,
DIMMO.

31:22 | RSVD Reserved. Reads as 0.

21:0 MC_CF_BANK2 | Memory Controller Configuration Bank2. Open row address (addr[31:10]) for Bank2,
DIMMO.
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6.2.2.3 Row Addresses Bank4 DIMMO, Bank5 DIMMO (MC_CF_BANK45)
MSR Address 20000012h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKA45 Register Map
63|62‘61‘60‘59‘58‘57‘56‘55‘54 53|52|51|50‘49‘48‘47‘46‘45‘44‘43‘42|41|40|39‘38‘37‘36‘35‘34‘33‘32
RSVD MC_CF_BANK5
31|30‘29‘28‘27‘26‘25‘24’23’22 21|20|19|18‘17‘16‘15‘14‘13’12’11’10| 9 | 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 ‘ 2 ‘ 1 ’ 0
RSVD MC_CF_BANK4

MC_CF_BANKA45 Bit Descriptions

Bit Name Description
63:54 RSVD Reserved. Reads as 0.
53:32 MC_CF_BANK5 | Memory Controller Configuration Bank5. Open row address (addr[31:10]) for Bank5,
DIMMO.
31:22 RSVD Reserved. Reads as 0.

21:0 MC_CF_BANK4 | Memory Controller Configuration Bank4. Open row address (addr[31:10]) for Bank4,
DIMMO.

6.2.2.4 Row Addresses Bank6 DIMMO, Bank7 DIMMO (MC_CF_BANK®67)
MSR Address 20000013h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKG67 Register Map
63‘62‘61‘60‘59‘58|57‘56‘55‘54 53‘52|51‘50‘49‘48‘47‘46|45‘44‘43‘42‘41‘40|39‘38‘37‘36‘35|34|33‘32
RSVD MC_CF_BANK?
310 29] 28|27 [ 26 | 25| 24] 23] 22| 21| 20 19| 18] 17] 16|15 [ 14 ]33] 12 11 ]10] 8 [ 8 | 7| 6 | 5| 4| 3] 2| 1] 0
RSVD MC_CF_BANKS6

MC_CF_BANKG67 Bit Descriptions

Bit Name Description
63:54 | RSVD Reserved. Reads as 0.
53:32 MC_CF_BANK7 | Memory Controller Configuration Bank7. Open row address (addr[31:10]) for Bank?7,
DIMMO.
31:22 | RSVD Reserved. Reads as 0.
21:0 MC_CF_BANK6 | Memory Controller Configuration Bank6. Open row address (addr[31:10]) for Bank®,
DIMMO.
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6.2.2.5 Row Addresses Bank0 DIMM1, Bank1 DIMMO (MC_CF_BANK®89)
MSR Address 20000014h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKS89 Register Map

63‘62‘61|60‘59‘58|57‘56‘55|54 53‘52|51‘50‘49|48‘47‘46|45‘44‘43|42‘41‘40|39‘38‘37|36‘35‘34|33‘32
RSVD MC_CF_BANK9

31‘30‘29|28‘27‘26|25‘24‘23|22 21‘20|19‘18‘17|16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5 | 4 ‘ 3 ‘ 2 | 1 ‘ 0
RSVD MC_CF_BANKS8

MC_CF_BANKS89 Bit Descriptions

Bit Name Description
63:54 RSVD Reserved. Reads as 0.
53:32 MC_CF_BANK9 | Memory Controller Configuration Bank9. Open row address (addr[31:10]) for Bankl,
DIMMO.
31:22 RSVD Reserved. Reads as 0.
21:0 MC_CF_BANK8 | Memory Controller Configuration Bank8. Open row address (addr[31:10]) for BankO,
DIMML1.

6.2.2.6 Row Addresses Bank2 DIMM1, Bank3 DIMM1 (MC_CF_BANKAB)
MSR Address 20000015h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKAB Register Map

63‘62‘61‘60‘59|58‘57‘56‘55‘54 53‘52|51‘50‘49‘48‘47|46‘45‘44‘43‘42|41‘40|39‘38‘37‘36‘35|34‘33‘32
RSVD MC_CF_BANKB

31‘30‘29‘28‘27|26‘25‘24‘23‘22 21‘20|19‘18‘17‘16‘15|14‘13‘12‘11‘10| 9 ‘ 8 | 7 ‘ 6 ‘ 5 ‘ 4 ‘ 3 | 2 ‘ 1 ‘ 0
RSVD MC_CF_BANKA

MC_CF_BANKAB Bit Descriptions

Bit Name Description
63:54 | RSVD Reserved. Reads as 0.
53:32 MC_CF_BANKB | Memory Controller Configuration BankB. Open row address (addr[31:10]) for Bank3,
DIMM1.
31:22 | RSVD Reserved. Reads as 0.
21:0 MC_CF_BANKA | Memory Controller Configuration BankA. Open row address (addr[31:10]) for Bank2,
DIMML1.
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6.2.2.7 Row Addresses Bank4 DIMM1, Bank5 DIMM1 (MC_CF_BANKCD)
MSR Address 20000016h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKCD Register Map

63‘62‘61|60‘59‘58|57‘56‘55|54 53‘52|51‘50‘49|48‘47‘46|45‘44‘43|42‘41‘40|39‘38‘37|36‘35‘34|33‘32
RSVD MC_CF_BANKD

31‘30‘29|28‘27‘26|25‘24‘23|22 21‘20|19‘18‘17|16‘15‘14|13‘12‘11|10‘ 9 ‘ 8 | 7 ‘ 6 ‘ 5 | 4 ‘ 3 ‘ 2 | 1 ‘ 0
RSVD MC_CF_BANKC

MC_CF_BANKCD Bit Descriptions

Bit Name Description
63:54 RSVD Reserved. Reads as 0.
53:32 MC_CF_BANKD | Memory Controller Configuration BankC. Open row address (addr[31:10]) for Bank5,
DIMML1.
31:22 RSVD Reserved. Reads as 0.

21:0 MC_CF_BANKC | Memory Controller Configuration BankB. Open row address (addr[31:10]) for Bank4,
DIMM1.

6.2.2.8 Row Addresses Bank6 DIMM1, Bank7 DIMM1 (MC_CF_BANKEF)
MSR Address 20000017h

Type RO

Reset Value XXXXXXXX_XXXXXXXXh

MC_CF_BANKEF Register Map

63‘62‘61‘60|59‘58‘57‘56|55‘54 53‘52|51‘50‘49‘48|47‘46‘45‘44|43‘42‘41‘40|39‘38‘37‘36|35‘34‘33‘32
RSVD MC_CF_BANKF