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Chapter 1 Introduction

The contents of this document covers the CPUID instruction and programming the processor
name string for processors released prior to AMD family 0Fh processors. Refer to the AMD
CPUID Specification, order# 25481, for information on processor recognition of AMD family
OFh and later processors.

The rapid evolution of x86 architecture led to the implementation of new computational features that
greatly complicated the microprocessor software development environment. The differences between
x86 processors of different vendors, or between one generation of processor and another from the
same vendor, were radical enough that software was not immediately portable from platform to
platform. It was difficult to develop operating systems, device drivers, and application software
without determining the type of processor in a given system. To develop software to run on a variety
of platforms, the detection of subtle differences between instruction set implementations and other
features from one processor to the next became critical.

It was possible to detect the differences between early types of processors by running subroutines that
tested the results of certain instruction sequences. If a particular instruction or feature was not
implemented on the processor, alternative paths were selected by which to achieve the desired
computational result. Such methods soon became cumbersome. The success of the x86 family of
processors rapidly led to a complex landscape of architectural variation and technological innovation.
To sift through the myriad possibilities, software required a simple, standardized, extensible method
of processor identification. The CPUID instruction was added to the x86 instruction set for this
purpose. Beginning with the Am486° DX4 processor, all AMD processors support the CPUID
Instruction.

Over the years, the implementation of certain details of the CPUID instruction has changed, as have
the amount, type and detail of the information the instruction returns. This document covers
implementation details on the CPUID instruction in all AMD microprocessors. Where there are
differences between processor generations, the presentation is, for the most part, chronologically
ordered and includes information on the following AMD microprocessors:

e Am486 Processor, Am5x86® Processor
e  AMD-KS5 Processors

«  AMD-K6® Processors Models 7, 8, and 9

e AMD-K6-2 Processor

e AMD-KG6-III Processor

e AMD Athlon™ Processor, AMD Duron™ Processor

* AMD Sempron™ Processor

Chapter 1 Introduction 11
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1.1 The CPUID Instruction

The CPUID instruction operates by putting a function or extended function number into the EAX
register and calling the CPUID instruction. The results of this call are returned in various general
purpose registers (EAX, EBX, ECX, EDX, etc.), depending upon the function or extended function
specified in the EAX register at the time the CPUID instruction is invoked. A typical sequence is as
follows:

push EAX ; Save value in EAX.

push EBX ; Save value in EBX.
push EDX ; Save value in EBX.
mov EAX,1h ; Call will be to CPUID standard function 1.
CPUID ; Instruction call.

; Test results in EAX, EBX, and EDX.
; Continue computation.

1.1.1 Static versus Idiosyncratic CPUID Information

Most of the values returned by the various CPUID functions and extended functions have
straightforward interpretations. For instance, if standard function 1 returns a value of 1 in EDX
register bit 8, the processor supports the CMPXCHS8B instruction; extended function 8000_0008h
always returns a value that represents the actual maximum virtual- and physical-address sizes in the
EAX register. The interpretation of such static values does not depend on any further information and
their meanings (although not necessarily their values) are invariant from one processor to the next.

The current document is principally concerned with idiosyncratic CPUID information. This includes
information on:

* newly introduced features

* values whose interpretation depends on a correlation between values returned in different fields of
one or more registers

* or values whose interpretation depends of correlation with a value found in a table in the
processor’s data sheet or other documentation.

1.1.2 CPUID Functions

The CPUID instruction implements multiple functions, each providing different information about
the processor, including the vendor, processor name, model number, revision (stepping), features,
cache organization, and memory addressing. A multiple-function approach allows the CPUID
instruction to return a complete picture of the processor and its capabilities—more detailed
information than could be returned by a single function. The flexibility of the CPUID instruction
allows for the addition of new CPUID functions in future generations of processors.

12 Introduction Chapter 1
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The functions are divided into two types: standard functions and extended functions. Standard
functions are of the form 0000_xxxxh, x represents a hexadecimal value; extended functions are of the
form 8000 _xxxxh.

Standard Functions

Standard functions provide a simple method for software to access information common to all x86
ISA processors. Although the particular information returned may vary, all AMD processors provide
the following CPUID standard functions; details are discussed in detail in the following chapters)

Table 1. CPUID Standard Functions

Stand_ard Register Information Returned
Function
EAX Largest CPUID standard function number implemented on this processor
EBX
Oh
ECX Processor vendor
EDX
EAX Processor signature
1h EBX Reserved
EDX Standard feature support

Extended Functions

Extended functions provide information on vendor-specific processor features (such as those by
AMD). The list of available extended functions has grown with each new generation of AMD
processors. Currently, AMD processors support the extended functions specified in Table 2.

Table 2. CPUID Extended Functions

Extended Register(s) .
Function Affected Information Returned
EAX Largest CPUID extended function number implemented on this processor
EBX
8000_0000h
ECX Processor vendor
EDX

Chapter 1 Introduction 13
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Table 2. CPUID Extended Functions (Continued)

Extended Register(s) .
Function Affected Information Returned
EAX Processor signature
EBX Reserved.
8000_0001h ECX AMD extended feature support
(bits 32—63)
EDX AMD extended feature support
(bits 0-31)
EAX
EBX
8000_0002h Processor name string
ECX
EDX
EAX
EBX ;
8000_0003h Processor name string
ECX
EDX
EAX
EBX
8000_0004h Processor name string
ECX
EDX
EAX TLB information for 2-Mbyte and 4-Mbyte pages
EBX TLB information for 4-Kbyte pages
8000_0005h
ECX L1 data cache information
EDX L1 instruction cache information
EAX L2 TLB information for 2-Mbyte and 4-Mbyte pages
8000_0006h EBX L2 TLB information for 4-Kbyte pages
ECX L2 cache information
8000_0007h EDX Advanced power management features
8000_0008h— N/A Reserved for future use
8000_0018h

14 Introduction Chapter 1
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1.2  CPUID Privilege Level

Software operating at any privilege level can execute the CPUID instruction.

1.3 Additional Information

The details of the CPUID instruction and the CPUID standard and extended functions are provided in
the “CPUID” section in the AMDG64 Architecture Programmer s Manual Volume 3: General Purpose
and System Instructions, order# 24594.

Chapter 1 Introduction 15
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Chapter 2 Summary of CPUID Functions and
Values

This chapter presents a brief summary of currently supported CPUID functions and extended
functions and the registers they affect. For more complete discussion of these topics, see “CPUID” in
the AMDG64 Architecture Programmer s Manual Volume 3. General Purpose and System Instructions,
order# 24594.

2.1 CPUID Standard Function 0 and Extended
Function 8000 0000h

CPUID standard function 0 and extended function 8000 0000h return similar types of information.

Both functions return a string in the EBX, EDX, and ECX registers that represents the processor
vendor name. For AMD processors, this string is always “Authenticamp”. For a full discussion of
the vendor name format, see “CPUID” in the AMDG64 Architecture Programmer s Manual Volume 3:
General Purpose and System Instructions, order# 24594.

All reserved bits read as zero (RAZ). If a field is not supported on a particular processor, all of the bits
in that field will be returned as zeros. The CPUID instruction attempts to find all information
associated with a given function number, even if the function does not exist. An attempt to call
CPUID with a function number higher than that returned by standard function 0 or extended function
1 will result in filling the EAX, EBX, ECX, and EDX registers with zeros. The CPUID instruction
never generates an exception.

2.1.1 Highest Standard Function Number Available

Standard function O returns the highest standard function number supported by the processor. For
AMD processors, the highest standard function number is always 1 (standard functions 0 and 1 are
the only standard functions supported by all AMD processors).

2.1.2 Highest Extended Function Number Available

Extended function 8000 0000h returns the highest extended function number supported by the
processor. If it is not possible to assume that a given application is to run on a particular processor,
extended function 8000 _0000h should first test for the highest extended function number available on
the processor. (The AMD-KS5 processor model 0, Am486®DX4 microprocessor, and Am5x86®
processors did not support any CPUID extended functions; while the AMD-KS5 processor models 1,
2, and 3 and the AMD-K6® processor models 6, 7, and the AMD-K6-2 processor model 8 supported

CPUID extended functions 8000 _0000h through 8000 0005h. Subsequent AMD processor offerings
have introduced additional CPUID extended functions.)

Chapter 2 Summary of CPUID Functions and Values 17
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2.2 Standard Function 1 and Extended Function
8000 0001h

CPUID standard function 1 and extended function 8000 0001h return similar types of information.
Both function identify supported processor features, as well as processor family, model, and version
information.

2.2.1 Processor Signature

Each processor belongs to a certain family of processors (AMD Athlon™, AMD Duron™ and

AMD Sempron™ processors) and within a family, several models may exist. Additionally, each
processor has a stepping or revision number. The family number, model number, and stepping number
form the processor signature. The processor signature is important for various purposes. For some
AMD processors, the BIOS uses the processor signature to determine valid operating combinations of
processor core voltage and frequency (P-states) used by AMD PowerNow!™ technology and
Cool‘n’Quiet™ technology. The processor signature is also used to determine whether a microcode
patch is applicable to a given processor.

After a call to CPUID with standard function 1 or extended function 8000 0001h, the value in the
EAX registers represents the processor signature. Figure shows the format of the processor signature
returned in EAX.

31 12 1 8 7 4 3 0
Reserved, RAZ Family Model Stepping

Bits Mnemonic Definition

31-12 Reserved RAZ

11-8 Family Processor/Instruction Family

7-4 Model Processor Model

3-0 Stepping Processor Stepping (revision)

Figure 1. Processor Signature Fields in EAX returned by Standard Function
0000_0001h and Extended Function 8000_0001h

Stepping

Each processor is assigned a stepping (or version) number. The latest stepping information is found in
the revision guide for the particular processor.

Family and Model Number

Each processor family is assigned a 4-bit family number. Within a family, processors are further
classified by a 4-bit model number.

18 Summary of CPUID Functions and Values Chapter 2
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Note: On all AMD-K6® and AMD Athlon, AMD Sempron Model 8, and AMD Duron processors, the
family number returned by extended function 8000 _0001h is equal to the family number
returned by standard function 1 + 1. For instance, for the AMD-K6 processor (Model 8), the
family number returned by standard function 1 is 0101b (05h) and that returned by extended
Sfunction 8000 _0001h is 0110b (06h); for the AMD Athlon processor Model 6, the standard
function returns family 0110b (06h) and the extended function returns 0111b (07h). While
differences are small, they are important; for certain purposes, the use of the family number
returned by the extended function may be required, rather than that returned by the standard
function.

On all AMD Sempron Model 10, and all AMD processors produced prior to AMD-KG6, the
values returned for the processor signature are identical for both standard function 1 and
extended function 8000 _0001h.

Table 3 shows the processor signatures for AMD processors up to effective family 6:

Table 3. Processor Signatures for AMD Athlon™, AMD Duron™, and AMD Legacy
Processors (CPUID Function 1)

Family Model Stepping ID?
Processor [11:8] [7:4] p[F:;:O?
Am486® and Am5x86® 0100b (4h) yyyy! XXXXb
Processors
AMD-K5 Model 0 0101b (5h) 0000b (0h) XXXxb
AMD-K5 Model 1 0101b (5h) 0001b (1h) XXxxb
AMD-K5 Model 2 0101b (5h) 0010b (2h) XXXxb
AMD-K5 Model 3 0101b (5h) 0011b (3h) Xxxxb
AMD-K6® Model 6 0101b (5h) 0110b (6h) XXXXb
AMD-K6 Model 7 0101b (5h) 0111b (7h) XXxxb
AMD-K6-2 Model 8 0101b (5h) 1000b (8h) XXXXb
AMD-K6-III Model 9 0101b (5h) 1001b (9h) XXXXb
AMD Athlon™ Model 1 0110b (6h) 0001b (1h) XXXXb
AMD Athlon Model 2 0110b (6h) 0010b (2h) xXxxxb
AMD Duron™ Model 3 0110b (6h) 0011b (3h) XXXXb
Mobile AMD Duron Model 3 0110b (6h) 0011b (3h) xxxxb
AMD Athlon Model 4 0110b (6h) 0100b (4h) xxxxb
AMD Athlon MP Model 6 0110b (6h) 0110b (6h) XXXXb
AMD Athlon XP Model 6 0110b (6h) 0110b (6h) XXxxb
Mobile AMD Athlon 4 Model 6 | 0110b (6h) 0110b (6h) xxxxb
AMD Duron Model 6 0110b (6h) 0110b (6h) XXxxb
Notes:

1. Contact your AMD representative for model identifier information.

2. Stepping ID may change. Consult the appropriate processor revision guide, or contact your
AMD representative for the latest stepping information. AMD Athlon processors of the same
model numbers share the same revision guide. AMD Duron processors of the same model
number share the same revision guide.

Chapter 2 Summary of CPUID Functions and Values 19
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20734 Rev. 3.13 December 2005

Processor Signatures for AMD Athlon™, AMD Duron™, and AMD Legacy

Processors (CPUID Function 1) (Continued)

Family Model Stepping ID?
Processor [11:8] [7:4] p{';:o?

Mobile AMD Duron Model 6 0110b (6h) 0110b (6h) xxxxb

AMD Duron Model 7 0110b (6h) 0111b (7h) XXXXb
Mobile AMD Duron Model 7 0110b (6h) 0111b (7h) Xxxxb
AMD Athlon XP Model 8 0110b (6h) 1000b (8h) XXxxb
AMD Athlon MP Model 8 0110b (6h) 1000b (8h) XXxxb
AMD Sempron™ Model 8 0110b (6h 1000b (8h) xxxxb
Mobile AMD Athlon XP-M 0110b (6h) 1010b (Ah) XXxxb
Model 8
Mobile AMD Athlon XP—M (LV) | 0110b (6h) 1010b (Ah) XXxxb
Model 8
AMD Athlon XP Model 10 0110b (6h) 1010b (Ah) XXXXb
AMD Sempron Model 10 0110b (6h) 1010b (Ah) xxxxb
AMD Athlon MP Model 10 0110b (6h) 1010b (Ah) XXXxb
Mobile AMD Athlon XP—-M 0110b (6h) 1010b (Ah) XXXXb
Model 10
Mobile AMD Athlon XP—M (LV) | 0110b (6h) 1010b (Ah) XXxxb
Model 10
Notes:

1. Contact your AMD representative for model identifier information.

2. Stepping ID may change. Consult the appropriate processor revision guide, or contact your
AMD representative for the latest stepping information. AMD Athlon processors of the same
model numbers share the same revision guide. AMD Duron processors of the same model
number share the same revision guide.

2.2.2
8000_0001h

Feature Support—Standard Function 1 and Extended Function

Standard function 1 sets EDX and ECX register bits representing each standard processor feature
supported; extended function 8000 _0001h sets EDX and ECX register bits representing each

extended feature supported.

Standard Feature Support

For a full discussion of standard feature support see “CPUID” in the AMD64 Architecture
Programmer s Manual Volume 3: General Purpose and System Instructions, order# 24594. Currently,
none of the standard feature bits require special rules of interpretation.

Extended Feature Support

Some EDX register bits are subject to idiosyncratic interpretation, depending on the processor family,
model, and other factors. These are summarized in Table 4 on page 21:

20
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Table 4. Extended Feature EDX Bit Interpretation

EDX Bit

Register Bit | Name FSB Processor Family Value Meaning
< 266FSB AMD Athlon™ MP 1 Multiprocessor support
Processor

19 ECC

> 333FSB AMD Sempron™ AMD Sempron processor brand
Processor feature support

Enabling SSE Support

All AMD Athlon™ XP and AMD Sempron™ processors fully support the SSE instruction set
extensions. This support is disabled by default; so, the BIOS must enable the feature. See the

AMD Athlon™ and AMD Duron™ Processor BIOS, Software, and Debug Developers Guide, order#
21656. Motherboards will not pass AMD validation or be posted on the AMD recommended
motherboard Web site, if SSE is not enabled by the BIOS for model 6 and above processors.

2.3 Processor Name String—Extended Functions
8000_0002h—-8000_0004h

CPUID extended functions 8000 0002h, 8000 0003h and 8000 0004h each return part of the
processor name string in the EAX, EBX, ECX, and EDX registers.

These three functions use the EAX, EBX, ECX, and EDX registers to return an ASCII string of up to
48 characters in little-endian byte order. Function 8000 _0002h returns the first 16 characters of the
processor name. The first character resides in the least significant byte of EAX, and the last character
(of this group of 16) resides in the most significant byte of EDX. Functions 8000 0003h and

8000 0004h return the second and third group of 16 characters in a similar fashion. The ASCII NUL
character (00h) indicates the end of the processor name string.

These functions first became available on the AMD-KS5 Model 1. Initially, the processor name string
was hardwired onto the processor; all AMD-KS processors Models 1 through Model 3 returned the
string “AMD-K5 (tm) Processor”.

The AMD Athlon™ processor model 2 added the name string model specific registers (MSRs)
C001_0030h—C001_0035h. These model specific registers were initialized to a default name string
on reset. (The default name string for AMD Athlon processors is “AMD Athlon (tm) Processor”.
This innovation allowed the BIOS to change the value of the name string in the MSRs through the
WRMSR (Write to Model Specific Register) instruction. (See “WRMSR” in the AMD64
Programmer’s Manual Volume 3: General Purpose and System Programming, order #24594.) This
facilitated retrieval of the name string for display and other purposes, since the CPUID extended
functions 8000 _0002h—8000 0004h directly access the value in the name string MSRs. Table 6 in
Chapter 3, "Programming the Processor Name String," provides a complete list of default name

Chapter 2 Summary of CPUID Functions and Values 21
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strings for all AMD processors.

2.4 L1 Cache and TLB Information—Extended
Function 8000 0005h

Extended function 8000 0005h returns information about the processor L1 TLBs and caches in the
EAX, EBX, ECX, and EDX registers.

TLB Information for 2-Mbyte and 4-Mbyte Pages

Figure 2 shows the format of TLB information for 2-Mbyte and 4-Mbyte pages returned in the EAX
register following execution of CPUID extended function 8000 _0005h.

31 24 23 16 15 8 7 0

Data TLB Associativity Data TLB Number of Entries Instruction TLB Associativity |Instruction TLB Number of Entried

Figure 2. TLB Information for 2-Mbyte and 4-Mbyte Pages returned in EAX by
Extended Function 8000_0005h

TLB Information for 4-Kbyte Pages

Figure 3 on page 22 shows the format TLB information for 4-Kbyte pages returned in the EBX
register following execution of CPUID extended function 8000 _0005h.

31 24 23 16 15 8 7 0

Data TLB Associativity Data TLB Number of Entries Instruction TLB Associativity |Instruction TLB Number of EntriesI

Figure 3. TLB Information for 4-Kbyte Pages returned by Extended Function
8000_0005h in EBX

L1 Data Cache Information

Figure 4 shows the format of the L1 data cache information for 4-Kbyte pages returned in the ECX
register following execution of CPUID extended function 8000 _0005h.
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31 24 23 16 15 8 7 0

Size (Kbytes) Associativity Lines per Tag Line Size (Bytes)

Figure 4. L1 Data Cache Information returned in ECX by Extended Function
8000_0005h

L1 Instruction Cache Information

Figure 5 shows the format of the L1 Instruction cache information returned in the EDX register
following execution of CPUID extended function 8000 0005h.

31 24 23 16 15 8 7 0

Size (Kbytes) Associativity Lines per Tag Line Size (Kbytes)

Figure 5. L1 Instruction Cache Information Returned in EDX by Extended Function
8000_0005h

Size for L1 Caches and TLBs. The size fields for the L1 data cache, L1 instruction cache, L1 data TLB,
and L1 instruction TLB are all eight bits wide. The value in this field represents the size of the cache
in Kbytes.

Associativity for L1 Caches and L1 TLBs. The associativity fields for the L1 data cache, L1 instruction
cache, L1 data TLB, and L1 instruction TLB are all eight bits wide. Except for 00h (reserved) and
FFh (Full), the number returned in the associativity field represents the actual number of ways. with a
range of 01h through FEh. For example, a returned value of 02h indicates two-way associativity and a
returned value of 04h indicates four-way associativity.

Lines per Tag for L1 Caches and TLBs. The lines per tag fields for the L1 data cache, L1 instruction
cache, L1 data TLB, and L1 instruction TLB are all eight bits wide. The value in this field represents
the actual number of cache lines per tag.

Line Size for L1 Caches and TLBs. The line size fields for the L1 data cache, L1 instruction cache, L1
data TLB, and L1 instruction TLB are all eight bits wide. The value in this field represents the size of
a cache line in Kbytes.

2.5 L2 Cache Information—EXxtended Function
8000 0006h

Extended function 8000 0006h returns information about the integrated L2 cache.
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2.5.1 L2 TLB Information for 2-Mbyte and 4-Mbyte Pages

Figure 6 shows the format of the L2 TLB information for 2-Mbyte and 4-Mbyte pages returned in the
EAX register following execution of CPUID extended function 8000 0006h.

31 28 27 16 15 12 1 0
L2 Data TLB L2 Instruction or
ot L2 Data TLB Number of Entries Unified L2 TLB |L2 Instruction or Unified L2 TLB Number of Entries
Associativity L2t
Associativity

Figure 6. L2 TLB Information for 2-Mbyte and 4-Mbyte Pages Returned in EAX by
Extended Function 8000_0006h

2.5.2 L2 TLB Information for 4-Kbyte Pages

Figure 7 shows the format of the L2 TLB information for 4-Kbyte pages returned in the EBX register
following execution of CPUID extended function 8000 0006h.

31 28 27 16 15 12 1 0
L2 Data TLB _ L2 Instruction or . 3 .
o L2 Data TLB Number of Entries Unified L2 TLB |L2 Instruction or Unified L2 TLB Number of Entries
Associativity L2l
Associativity

Figure 7. L2 TLB Information for 4-Kbyte Pages Returned in EBX by Extended
Function 8000_0006h

2.5.3 L2 Cache Information

Figure 8 shows the format of the L2 TLB information for 4-Kbyte pages returned in the EBX register
following execution of CPUID extended function 8000 _0006h.

31 16 15 12 1 8 7 0

Size (Kbytes) Associativity Lines per Tag Line Size (Kbytes)

Figure 8. L2 TLB Information returned in ECX by Extended Function 8000_0006h

Associativity for L2 Caches and L2 TLBs. The associativity fields for the L2 cache, L2 data TLB, and
L2 instruction TLB are four bits wide as specified in.Table 5.

Table 5. Associativity Values for L2 Caches and TLBs

Bits 15-12 Associativity
0000b L2 off
0001b Direct mapped
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Table 5. Associativity Values for L2 Caches and TLBs

Bits 15-12 Associativity
0010b 2-way
0011b Reserved
0100b 4-way
0101b Reserved
0110b 8-way
0111b Reserved
1000b 16-way
1001b Reserved
1010b Reserved
1011b Reserved
1100b Reserved
1101b Reserved
1110b Reserved
1111b Full

2.6 Advanced Power Management Features

Extended function 8000 0007h returns information about the advanced power management features
supported by the processor. Figure 9 shows the format of the EDX register returned by CPUID
extended function 8000 0007h.

31 6

[P

2
\Y
Reserved Read as Zero |
D

O-4dwmw|o
4
T |w
o-—T|=

Figure 9. Advanced Power Management Features Returned in EDX by Extended
Function 8000_0007h

Thermal Sensor (TS). EDX bit 0 indicates the availability of a thermal sensor.

Frequency ID control (FID). EDX bit 1 indicates the availability of FID control.

Voltage ID Control (VID). EDX bit 2 indicates the availability of VID control.

Thermal Trip (TTP). EDX bit 3 indicates the availability of thermal trip control.

Thermal Monitor (TM). EDX bit 4 indicates the presence of an external thermal monitor.

Software Thermal Control (STC). EDX bit 5 indicates whether software (such as OS or other) can
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control the thermal state of the processor.

For more details, see the BIOS Requirements for AMD PowerNow!™ Technology Application Note,

order# 25264, and the BIOS Requirements for AMD PowerNow!™ Technology Low-Power Desktop
Processors Application Note, order# 25541.

2.6.1 Vendor-Specific Feature Flags—Extended Functions
8000_0008h-8000_0018h

Functions 8000 0008h through 8000 0018h are reserved for future expansion of vendor-specific
feature flags.
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Chapter 3 Programming the Processor Name
String

When an x86 processor-based computer boots, the BIOS displays the processor name string and other
information about the system. This character string appears in a variety of contexts that provide
operating system and application software configuration information. This section, for BIOS
programmers, describes how to program the processor name string that is returned by the CPUID
instruction with extended functions 8000 _0002h—-8000_0004h.

3.1 The Name String on AMD Legacy Processors

The earliest AMD processors—the Am486% processor, Am5x86® processor, and AMD-KS3 processor
model 0—do not support the processor name string. Mechanisms completely external to the processor
(BIOS, OS and other) are responsible for displaying the correct AMD specified name string. At the
time these processors appeared on the market, the processor landscape was simple enough that the
name string could be programmed into the BIOS and operating system software by reference to the
processor signature returned by CPUID standard function 1.

The AMD-KS5 processor models 1, 2, and 3 added CPUID extended functions 8000_0002h—
8000_0004h, but a name string is hardwired on the processor and cannot be altered. This practice
prevailed through the advent of the AMD Athlon™ processor model 1.

Beginning with the AMD Athlon processor model 2, six 64-bit name string model specific registers
(MSRs) C001_0030h through C001_0035h were incorporated onto the processor. Throughout the life
of the AMD Athlon and AMD Duron™ processors, these registers have been initialized on reset to a
default name string value, either “AMD Athlon (tm) Processor” Or “AMD Duron (tm) Processor”,
as appropriate. These name string MSRs are programmable; software operating at privilege level 0
(such as the BIOS or OS) may modify or replace the default name string in MSRs C001_0030h—
C001_0035h, as required. CPUID extended function 8000_0002h—8000_0004h read the contents of
the six name string MSRs, providing efficient high-level access to the processor name string by
software operating at any privilege level.

Table 6 shows the default name strings for all AMD processors through the AMD Athlon and
AMD Sempron™ Processors.

Table 6. Default Name Strings for Am486® and Am5,86® Processors through AMD Athlon™ and
AMD Sempron™ Processors

Processor Default Name String Modifiable?
Am486® and Am5,86° Undefined N/A
AMD-K5 Processor Model 0 Undefined N/A
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Table 6. Default Name Strings for Am486® and Am5,86® Processors through AMD Athlon™ and

AMD Sempron™ Processors

AMD-K5 Processor Model 1 “AMD-K5 (tm) Processor” No
AMD-K5 Processor Model 2 “AMD-K5 (tm) Processor” No
AMD-K5 Processor Model 3 “AMD-K5 (tm) Processor” No
AMD-K6® Processor Model 6 "AMD-K6 (tm) w/ multimedia No
extensions”
AMD-K6 Processor Model 7 “AMD-K6 (tm) w/ multimedia No
extensions”
AMD-K6-2 Processor Model 8 “AMD-K6 (tm) 3D Processor” No
AMD-K6-1ll Processor Model 9 “AMD-K6 (tm) 3D+ Processor” No
AMD Athlon™ Processor Model 1 “AMD-K7 (tm) Processor” No
AMD Athlon Processor Model 2 “AMD Athlon (tm) Processor” Yes
AMD Duron™ Processor Model 3 “AMD Duron (tm) Processor” Yes
Mobile AMD Duron Processor Model 3 “AMD Duron (tm) Processor” Yes
AMD Athlon Processor Model 4 “AMD Athlon (tm) Processor” Yes
AMD Athlon MP Model 6 “AMD Athlon(tm) Processor” Yes
AMD Athlon XP Model 6 “AMD Athlon (tm) Processor” Yes
Mobile AMD Athlon 4 Processor Model 6 “AMD Athlon (tm) Processor” Yes
AMD Duron Processor Model 6 “AMD Duron (tm) Processor” Yes
Mobile AMD Duron Processor Model 6 “AMD Duron (tm) Processor” Yes
AMD Duron Processor Model 7 “AMD Duron (tm) Processor” Yes
Mobile AMD Duron Processor Model 7 “AMD Duron (tm) Processor” Yes
AMD Duron Processor Model 8 “AMD Duron (tm) Processor’ Yes
AMD Athlon XP Model 8 “AMD Athlon (tm) Processor” Yes
AMD Athlon MP Model 8 “AMD Athlon(tm) Processor” Yes
Mobile AMD Athlon XP-M Model 8 “AMD Athlon(tm) Processor” Yes
Mobile AMD Athlon XP-M(LV) Model 8 “AMD Athlon (tm) Processor” Yes
AMD Athlon XP Model 10 “AMD Athlon(tm) Processor” Yes
AMD Athlon MP Model 10 “AMD Athlon (tm) Processor” Yes
Mobile AMD Athlon XP-M Model 10 “AMD Athlon (tm) Processor” Yes
Mobile AMD Athlon XP-M(LV) Model 10 “AMD Athlon (tm) Processor” Yes
AMD Sempron™ Model 8 “AMD Athlon (tm) Processor” Yes
AMD Sempron Model 10 “AMD Athlon (tm) Processor” Yes
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3.2 Processor Name String Code Requirements

All AMD Athlon, AMD Duron and AMD Sempron™ processors are assigned an AMD approved
name string that the BIOS must use to initialize MSRs C001_0030h—C001_0035h. The BIOS and
operating system software display this processor name string and model number whenever they
display processor information during boot up.

Note: To pass AMD validation for inclusion on the AMD Recommended Motherboard Website,
motherboards must incorporate a BIOS that programs the proper processor name string and
model number.

Determining the correct name string depends on several pieces of information, depending on the
processor family.

3.2.1 Name String Format

A processor name string, such as “mobile AMD Athlon (tm) XP-M 1800+“, consists of two
principal components:

* Processor brand (Example: “mobile AMD Athlon (tm) XP-M “)
e Model number (Example: “1800+")

The way the name string constituents are determined varies depending on several factors, including
processor type (mobile, workstation, server), frontside bus speed of the processor, processor
frequency, and L2 cache size.

Some processor models do not have a model number.

3.2.2 Name String Determination for AMD Athlon™, AMD Duron™,
and AMD Sempron™ Processors

The AMD Athlon processor model 2, AMD Duron processor model 3 and AMD Athlon processor
model 4 were the first AMD processors to implement the name string MSRs (C001_0030h—
C001_0035h). These MSRs were initialized with a default name string on reset, but the BIOS could
write over the default reset value. At that time, AMD began requiring all AMD approved BIOS and
motherboard vendors to display an AMD-approved name string. The method of determining the
correct AMD preferred name string has become fairly complex.

For the most part, the descriptions that follow break processors into subgroups by platform type
within processor family.

Chapter 3 Programming the Processor Name String 29



AMDZU

AMD Processor Recognition Application Note for Processors Prior to 20734 Rev.3.13 December 2005
AMD Family OFh Processors

3.23 AMD Recommended Name String for AMD Athlon™ Processor
Models 2 and 4 and AMD Duron™ Processor Model 3

The name strings for the AMD Athlon processor model 2, AMD Duron processor model 3 and
AMD Athlon processor model 4 are determined by referring to Table 7. The distinction between the
AMD Duron processor model 3 and the mobile AMD Duron processor model 3 is arbitrary; the
processor signatures are identical. Custom software designed specifically for the mobile platform
must program the name string MSRs with the correct name string for this mobile processor.

Table 7. AMD-Recommended Name String for AMD Athlon™ Processor Models 2 and 4 and
AMD Duron™ Processor Model 3

Processor P_rocessorl Recommended Name String
Signature
AMD Athlon™ Model 2 62xh “AMD Athlon (tm) Processor”
AMD Duron™ Model 3 63xh “AMD Duron (tm) Processor”
Mobile AMD Duron Model 3 63xh “mobile AMD Duron (tm) Processor”
AMD Athlon Model 4 64xh “AMD Athlon (tm) Processor”
Note: 1. Processor stepping (x) is irrelevant.

3.24 AMD Recommended Name String for
Mobile AMD Athlon™ 4 Processor Model 6 and
Mobile AMD Duron™ Processor Model 3

The Mobile AMD Athlon 4 processor Model 6 and Mobile AMD Duron processor Model 6 have
identical family and model numbers (66h), but are distinguished by the value of the processor’s L.2
cache size as reported by ECX register bits[31:16] by CPUID extended function 8000_0006h.

» If the L2 cache size value reported by extended function 8000_0006h ECX bits[31:16] is 256 or
greater, then the processor name string should be the “mobile AMD Athlon(tm) 4 processor”.

e If the L2 cache size reported is less than 256, then the processor name string should be the
“mobile AMD Duron(tm) processor”.

Table 8 summarizes the name string information for these processors.

Table 8. AMD Recommended Name String for Mobile AMD Athlon™ 4 Processor Model 6 and Mobile
AMD Duron™ Processor Model 6

Processor | L2 Cache .
Processor . . Recommended Name String
Signature Size
Mobile AMD Athlon™ 4 Model 6 660h >256 “mobile AMD Athlon(tm) 4 Processor”
Mobile AMD Duron™ Model 6 660h <256 “mobile AMD Duron (tm) Processor”
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3.25 Identifying the Platform Context—AMD Athlon™ Processor
Model 6 and Later

The selection of the appropriate name string for AMD Athlon™ processor Model 6 and above
involves identifying whether the processor is employed in a desktop, multiprocessor, or mobile
system. This is accomplished by examination of the processor configuration and the core logic of the
platform.

3.2.5.1 Identifying Mobile Platforms

If CPUID Extended Function 8000_0007h returns EDX[2:1] = 11b (i.e, the processor supports FID
and VID control) and if the Maximum FID field of the FidVidStatus MSR (C001_0042h) is not equal
to the Startup FID, then the processor is a mobile processor and is operating in a mobile platform. If
the processor supports FID and VID control, but the Maximum FID and Startup FID values are equal,
then the processor is a low-power desktop processor.

The Startup FID and Maximum FID can only be determined by reading them from the FidVidStatus
MSR C001_0042h, if AMD PowerNow!™ technology is enabled. For more information refer to the
BIOS Requirements for AMD PowerNow!™ Technology Application Note, order# 25264, and the
BIOS Requirements for Cool ‘'n’Quiet™ Technology Application Note, order# 25541.

3.25.2 Identifying Multiprocessing Platforms

If the Northbridge of the platform’s core logic is an AMD-762™ controller (IGD4-2P), the processor
is operating in a multiprocessing (workstation/server) platform.

3.2.5.3 Identifying Desktop Platforms

If the platform is neither a mobile system, nor a multiprocessor system, the processor is operating in a
desktop (or low-power desktop) platform.

3.2.6 AMD-Recommended Name String for Mobile AMD Athlon™ and
Mobile AMD Duron™ Processors

Rules for displaying the name string depend (for most mobile models) on front side bus speed and
processor frequency.

The name string for Mobile AMD Athlon processors Model 6 includes a model number suffix for
frequencies greater than 1300 MHz. Mobile AMD Athlon processors models 8 and 10 always include
a processor model number. This model number is derived from the processor frequency as shown in
Table 13 on page 42. For instance, the model number for an AMD Athlon processor Model 8§ OPGA
with an operating frequency of 1400 MHz has a model number of 1600+ with a 256 Kbyte L2 cache,
or a model number of 1800+ with a 512 Kbyte L2 cache. The complete name string is either “mobile
AMD Athlon(tm) XP-M 1600+ or “mobile AMD Athlon(tm) XP-M 1800+".

Table 9 specifies the name strings for all mobile AMD Athlon models 6, model 8 and model 10, and
mobile AMD Duron processors model 7 and model 8.
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Table 9. Recommended Name Strings for Mobile AMD Athlon™ Model 6 and Later and Mobile
AMD Duron™ Processors

Processor .
Processor . Recommended Name String
Signature
AMD Athlon™ Model 6 661 “mobile AMD Athlon(tm) 4 ”
AMD Athlon Model 6 662 “mobile AMD Athlon (tm) 4 [xxxxx]”!
AMD Duron™ Model 6 N/A? “mobile AMD Duron (tm) “
AMD Duron Model 7 670
“mobile AMD Duron (tm) “
AMD Duron Model 7 671
AMD Duron Model 8 N/A2
AMD Athlon Model 8 N/A2
OPGA Mobile “mobile AMD Athlon (tm) XP-M [xxxxx]”
AMD Athlon Model 10 N/A2
OPGA Mobile
AMD Athlon Model 8 N/A2
uPGA Mobile
“mobile AMD Athlon (tm) XP-M (LV) [xxxxx]”
AMD Athlon Model 10 )
WPGA Mobile N/A
Notes:
1. The name string for mobile AMD Athlon model 6 is "mobile AMD Athlon (tm) 4~ atfrequencies less than 1300 MHz.
No model number s appended to the processor brand..
2. Processor signature Is irrelevant.
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3.2.7 Name String for Desktop Processors

Processor name strings for AMD desktop processors are given in Table 10 on page 33 and Table 11
on page 35. These processors include all AMD Athlon, AMD Duron, and AMD Sempron processors
for desktop applications. The desktop platform segment includes both desktop and low-power
desktop platforms.

The size of the L2 cache distinguishes an AMD Athlon processor or AMD Sempron processor from
an AMD Duron processor. If the L2 cache size value reported by extended function 8000_0006h ECX
bits[31:16] is 256 or greater, then the processor is an AMD Athlon or AMD Sempron family
processor. If the L2 cache size reported is less than 256, then the processor is an AMD Duron family
processor. See Table 13, “Model Number Mappings for Desktop and Mobile AMD Athlon™ XP and
AMD Athlon™ MP Processors,” on page 42 for details.

It is important to distinguish between a desktop and a multiprocessing system when selecting the
appropriate name string. In most cases this determination can be made either as described in
“Identifying Multiprocessing Platforms” on page 31 or by looking at the value of the ECC flag (EBX
bit 19, returned by CPUID extended function 8000_0001h). For multiprocessing systems this bit will
be set to 1; for desktop systems the ECC bit will be cleared. AMD Sempron™ processors are
exceptions to this rule; The ECC bit is always set to 1 on these processors.

3.2.71 Desktop Model Numbers

As is the case for mobile processors, the name string for most desktop processors includes a model
number suffix. The model number is determined by the L2 cache size, front side bus speed, and
processor frequency as shown in Table 13 on page 42.

Table 10 specifies the name strings for all desktop AMD Athlon models 6, model 8 and model 10. A
five character placeholder [xxxxx] indicates the model number. Where present, the model number
always consists of four digits followed by ‘+” (1400+, 1800+, etc.).

Table 10. Name Strings for AMD Athlon™ and AMD Duron™ Desktop Processors

Processor Bit 19 of
Processor . Extended Recommended Name String
Signature
Feature Flags
AMD Athlon™ Model 6 660h or 661h Reserved AMD Athlon (tm)
AMD Athlon Model 6 662h 0 AMD Athlon (tm) XP [xxxxX]
AMD Duron™ Model 6 N/A! 0 AMD Duron (tm)
AMD Duron Model 6 N/A! 0 AMD Duron (tm)
AMD Athlon Model 6 662h 0 AMD Athlon(tm) XP processor [XxXxxx]
AMD Duron Model 7 670h Reserved AMD Duron (tm)
AMD Duron Model 7 671h 0 AMD Duron (tm)
AMD Duron Model 7 671h N/A AMD Duron (tm)

Note: 1. Processor signature is irrelevant.
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Table 10. Name Strings for AMD Athlon™ and AMD Duron™ Desktop Processors (Continued)

Processor Bit 19 of .
Processor Signature Extended Recommended Name String
Feature Flags

AMD Athlon Model 8 N/A! 0 AMD Athlon(tm) XP [xxxxx]

AMD Athlon Model 8 N/A! 0 AMD Athlon(tm) XP [xxxxx]

AMD Athlon™ XP Model 10 N/A! 0 AMD Athlon (tm) XP [xxxx]

AMD Athlon Model 2 N/A! N/A AMD Athlon (tm) Processor
AMD Duron™ Model 3 N/A! N/A AMD Duron (tm)
AMD Duron Model 8 N/AT 0 AMD Duron (tm)
AMD Duron Model 8 N/A! 0 AMD Duron (tm)

AMD Athlon Model 10 N/A! 0 AMD Athlon(tm) XP [xxxxx]

Note: 1. Processor signature is irrelevant.
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3.2.8 Name Strings for AMD Sempron™ Processors

The name string on AMD Sempron processors Models 8 and 10 are determined by a number of
factors. First, these processors always return a value of 1 for the ECC flag (EDX bit 19 as returned by
CPUID extended function 8000_0001h), even though the processor is not a multiprocessing part.
Second, these processors have a 333 MHz front side bus.

L2 cache size distinguishes an AMD Sempron processor from an AMD Duron™ processor. If the L2
cache size value reported by extended function 8000_0006h ECX bits[31:16] is 256 or greater, then
the processor is an AMD Athlon™ or AMD Sempron family processor.

Table 11 provides the name strings for AMD Sempron processors. Complete information necessary
for mapping the correct model numbers is given in Table 14, “AMD Sempron™ Processors Model 8
and Model 10,” on page 44.

Table 11. Recommended Name Strings for AMD Sempron™ Processors Models 8 and 10

Processor Bit 19 of
Processor . Extended Platform Recommended Name String
Signature
Feature Flags
AMD Sempron™ 1
Model 8 N/A 1 Desktop AMD Sempron (tm) [xxxx]
AMD Sempron 1
Model 10 N/A 1 Desktop AMD Sempron (tm) [xxxx]
Note: 1. Processor signature is irrelevant.
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3.2.9 AMD Name String for AMD Athlon™ and AMD Duron™ MP
Server/Workstation Processors

Several ways to determine whether or not a particular processor can be used in a multiprocessing
server or workstation have been described. A direct method is to test the status of the ECC flag (EDX
bit 19 returned by CPUID extended function 8000_0001h). This method is described in “Name String
for Desktop Processors” on page 33. Another method of identifying an MP processor is described in
“Identifying Multiprocessing Platforms” on page 31. Table 12 shows the AMD-recommended name
strings for AMD Athlon™ and AMD Duron™ MP systems. More complete information on model
number mapping is provided in Table 13 on page 42.

Table 12. Recommended Name Strings for AMD Athlon™ and AMD Duron™ MP Server/Workstations

Processor Bit 19 of .
Processor . Extended Platform Recommended Name String
Signature
Feature Flags
AMD Athlon™ Model 6 660h, 661h Reserved Multiprocessing AMD Athlon (tm) MP
AMD Athlon Model 6 662h 1 Multiprocessing AMD Athlon (tm) MP [xxxxx]
AMD Duron™ Model 6 N/A! 1 Multiprocessing AMD Duron (tm) MP
AMD Athlon Model 6 662h 1 Multiprocessing | AMD Athlon (tm) MP processor [xxxxx]
AMD Duron Model 7 670h Reserved Multiprocessing AMD Duron (tm) MP
AMD Duron Model 7 671h 1 Multiprocessing AMD Duron (tm) MP
AMD Athlon Model 8 N/A! 1 Multiprocessing AMD Athlon (tm) MP [xxxxx]
AMD Duron Model 8 N/A! 1 Multiprocessing AMD Duron (tm) MP
AMD Duron Model 8 N/A! 1 Desktop AMD Duron (tm) MP
AMD Athlon Model 10 N/A! 1 Multiprocessing AMD Athlon (tm) MP [xxxxX]
Note: 1. Processor signature is irrelevant.

3.3 Programming the Processor Name String

After the BIOS has found the proper string in the name table and constructed the correct model
number, the BIOS programs the processor name string by writing to six MSRs with the WRMSR
instruction.

MSRs C001_0030h—C001_0035h are used to set the 48 character processor name string returned by
CPUID functions 8000_0002h, 8000_0003h, and 8000_0004h. Each MSR sets eight of the 48
characters in little-endian byte order. The first character resides in the least significant byte of MSR
CO001_0030h and the last character (always a NUL) resides in the most significant byte of MSR
C001_0035h. (The WRMSR instruction must be executed at a privilege level of 0; otherwise, a
general protection (#GP(0)) exception will be triggered.) For more information on using the WRMSR
instruction, see “WRMSR” in the AMDG64 Architecture Programmer s Manual, Volume 3: General
Purpose and System Instructions, order# 24594.
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3.4 Processor Recognition Code Sample

The following example shows the recommended algorithm for proper determination of the processor
name string for AMD Athlon, AMD Sempron, and AMD Duron family processors models 6 and
greater.

int modelnum; // Model number for processor's specific frequency
// already taken from table 14 Tookup.

int modelnumbl2k; // AMD Athlon(tm) XP processor model number for
// specific frequency of processor with 512KB L2
// cache already taken from table 14 look-up.

int modelnum256k; // AMD Athlon(tm) XP processor model number for
// specific frequency of processor with 256KB L2
// cache already taken from table 14 look-up.

int modelnum_sempron; // AMD Sempron(tm) processor model number for
// specific frequency already taken from table 15
// lookup.
string cpuid_name_string; // Final name string to be written to name string

// MSRs C001_0030-C001_0035h.

if ((PowerNow == enabled) && (StartupFID != MaxFID)) {
// mobile processor present
if (LZ2size >= 512KB) // L2size equals size of on-die processor L2 cache
{
if (cpu_package == uPGA) // Display different name string based on
// processor package. Note: the BIOS has
// no way to detect the processor package
// type. By mobile default, the mobile
// OPGA package name should be displayed.
// The name string should then be hand-
// modified in mobile uPGA
// implementations.

{ cpuid_name_string = “mobile AMD Athlon(tm) XP-M (LV) ” +
modelnumb12k; }
else

{ cpuid_name_string

“mobile AMD Athlon(tm) XP-M ” + modelnumb512k;}
}
else if (L2size == 256KB) { // LZsize equals size of on-die processor L2
cache.
if (cpu == Model 8 or 10)
{

if (cpu_package == uPGA) // Display different name string based on
// processor package. Note: the BIOS has
// no way to detect teh processor package
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}

// type. By mobile default, the mobile

// OPGA package name should be displayed.
// The name string should then be

// hand-modified in mobile uPGA

// implementations.

{ cpuid_name_string “mobile AMD Athlon(tm) XP-M (LV) ” + modelnum;}
else
{ cpuid_name_string
}
else if ((cpu == Model 6) && (frequency >= 1300MHz)) {
cpuid_name_string = "mobile AMD Athlon(tm) 4 " + modelnum; }

else { cpuid_name_string = "mobile AMD Athlon(tm) 4"; }

“mobile AMD Athlon(tm) XP-M ” + modelnum;}

}
else { cpuid_name_string = "mobile AMD Duron(tm)"; }

else if (NB == AMD-762) { // MP chipset for Workstation / Server

//
//
//
//
//

// platform detection

The following assumes only one processor is present. If two processors are
present, both processors should undergo the following check with uniprocessor
mode resulting if either cpu is not MP capable --- Refer to BIOS Identification
of Multiprocessing Capabilities Application Note, orderi25477, for more
information on the determination of multiprocessor capability.

if ((cpu == Model 6, 8 or 10) && (L2size == 256KB)) {
if (cpuid <= 661) {cpuid_name_string = "AMD Athlon(tm) MP"; }
else if (EFF bit 19 == 1 && FSB_speed <= 266) { cpuid_name_string =
"AMD Athlon(tm) MP " + modelnum; }
else {cpuid_name_string = "AMD Athlon(tm) XP " + modelnum;
// Desktop processor with 256-Kbyte L2 cache--- bios has detected
// a non-MP capable processor and should operate in uniprocessor
// mode
}
}
else if ((cpu == Model 10) && (L2size >= 512KB)) {
if (EFF bit 19 == 1 && FSB_speed <= 266) {cpuid_name_string = "AMD
Athlon(tm) MP " + modelnumb512k; }
else {cpuid_name_string = "AMD Athlon(tm) XP " + modelnumb512k;
// Desktop processor with 512-Kbyte L2 cache--- bios has detected
// a non-MP capable processor and should operate in uniprocessor
//  mode
}
}

else if ((cpu == Model 6, 7, or 8) && (L2size < 256KB)) {
if (cpuid == 670) { cpuid_name_string = "AMD Duron(tm) MP"; }

else if (EFF bit 19 == && FSB_speed <= 266) {
cpuid_name_string = "AMD Duron(tm) MP"; }
else { cpuid_name_string = "AMD Duron(tm)";
// Desktop AMD Duron --- BIOS has detected a non-MP capable

// processor and should operate in uniprocessor mode
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}
}
else { // Covers AMD Athlon Model 4 and AMD Duron Model 3 --- BIOS has
// detected a non-MP capable processor and should operate in
// uniprocessor mode
}
}
else { // Low-power desktop or desktop platform
if (cpu == Model 6) {
if (L2size >= 256KB) {
if (frequency >= 1300MHz) {
cpuid_name_string = "AMD Athlon(tm) XP " + modelnum; }
else { cpuid_name_string = "AMD Athlon(tm)”; }
}

else {
if (EFF bit 19 == && FSB_speed <= 266)
{ cpuid_name_string = "AMD Duron(tm) MP"; }
else { cpuid_name_string = "AMD Duron(tm)"; }

}
}
else if (cpu == Model 8) {

if (L2size >= 256KB) {

if (EFF bit 19 == 1 && FSB_speed >= 333) {
cpuid_name_string = "AMD Sempron(tm) " +
modelnum_sempron; |

else { cpuid_name_string = "AMD Athlon(tm) XP " + modelnum; }

}

else {
if (EFF bit 19 == && FSB_speed <= 266) f{
cpuid_name_string = "AMD Duron(tm) MP"; }
else { cpuid_name_string = "AMD Duron(tm)"; }

J
J

else if (cpu == Model 10) { // Desktop Model 10 processor identification

if (EFF bit 19 == 1 && FSB_speed >= 333) { //check for Sempron Model 10
if (L2size == 512KB) | // Model 10 with 512KB L2

cpuid_name_string = "AMD Sempron(tm) ' + modelnum_sempronbl2k;
}
else { // Model 10 with 256 KB L2 cache
cpuid_name_string = '"AMD Sempron(tm) ' + modelnum_sempron;
}
}
else {

if (L2size == 512KB) { // AMD Athlon Model 10
if (EFF bit 19 == 1 && FSB_speed <= 266) { //check for MP part
cpuid_name_string = "AMD Athlon(tm) MP ' + modelnumbl2k;
}
else {

cpuid_name_string = "AMD Athlon(tm) XP ' + modelnumblZ2k;
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}
}
else { // AMD Athlon XP Model 10 with 256 KB cache
cpuid_name_string = "AMD Athlon(tm) XP ' + modelnum256k;
}

else if (cpu == Model 3 or 7) { cpuid_name_string = "AMD Duron(tm)"; }
else { cpuid_name_string = "AMD Athlon(tm)"; } // covers Models 1, 2, and 4
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Appendix A Model Number Mappings

Table 13 and 14 summarize the information necessary to construct the name string and model number
for all AMD Athlon™ and AMD Athlon 4, processors Model 6, Model 8 and Model 10 and

AMD Sempron™ processors Models 8 and 10. Neither the AMD Athlon processor Model 4 nor
AMD Duron™ processors (all models) ever add a model number to the namestring. The use of the
model number may have certain restrictions when applied to other AMD processors.

See the detailed discussion in Chapter 3 “Programming the Processor Name String” for details on
using the information in these tables.

A1 Model Numbers for AMD Athlon™ Desktop and
MP Processors

Model numbers are not affixed to the name strings for any desktop or MP (server/workstation)
operating at frequencies below 1300 MHz except for the AMD Athlon MP processor Model 6 for
low-power, which operates at 1200 MHz and 1400 MHz.

A.2 Model Numbers for Mobile
AMD Athlon™ Processors

Model numbers are not affixed to the name string of any mobile AMD Athlon processors operating at
frequencies below 1300 MHz, except for the mobile AMD Athlon processor Model 8, which displays
the model numbers for 950 MHz, 1000 MHz, 1100 MHz, and 1200 MHz and higher frequencies.
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Table 13. Model Number Mappings for Desktop and Mobile AMD Athlon™ XP and
AMD Athlon™ MP Processors

'Zﬁ:;‘éz;’ FSB Frilﬂn‘l'_lezr;cy Model Number

1000 1200+

1100 1300+

1200 1400+

200 1300 1500+

1400 1600+

1500 1800+

1600 1900+

1200 1400+

1333 1500+

1400 1600+

1467 1700+

256

1533 1800+

266FSB 1600 1900+

1667 2000+

1733 2100+

1800 2200+

2000 2400+

2133 2600+

2083 2600+

333FSB 2167 2700+

2250 2800+

400FSB 2200 3100+
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Table 13. Model Number Mappings for Desktop and Mobile AMD Athlon™ XP and
AMD Athlon™ MP Processors

'Zﬁ:;‘éz;* FSB Frilﬂn‘l'_lezr;cy Model Number
1300 1700+
200FSB
1400 1800+
1400 1800+
1467 1900+
1533 2000+
1600 2100+
266FSB 1667 2200+
1800 2400+
1867 2500+
512 2000 2600+
2133 2800+
1833 2500+
1917 2600+
333FSB 2083 2800+
2167 3000+
2333 3200+
2000 2900+
400FSB 2100 3000+
2200 3200+
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A.3 Model Number Mappings for AMD Sempron™
Processors Models 8 and 10

Because of the somewhat idiosyncratic nature of the construction of name strings for AMD Sempron
processors, a separate table of model number mappings for these processors is provided below. For
details on construction of the namestrings for AMD Sempron processors. See “Name Strings for
AMD Sempron™ Processors” on page 35.

Table 14. AMD Sempron™ Processors Model 8 and Model 10

Cache Size FSB Frequency Model
(Kbytes) (MHz) Number

1500 2200+
1583 2300+
1667 2400+

256 333FSB
1750 2500+
1833 2600+
2000 2800+
333FSB 2000 3000+

512
400FSB 2200 3300+
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