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Table 13. Summary of Simulation Results (Continued) 

Signal Quality 

Net 
Flight Time 

Overl Ringback Settling Time Time Beyond 
(ns) 

Undershoot (V) (V) (ns) Supply 
(ns) 

PCD 1.1 2.9 1.7 6.9 1.6 

PWT 1.2 3.0 t~':'l~Y':>:':,: ,~ \'." 'Y -' ',;;':', 8.7 1.9 

SCVC 1.2 3.0 1.75 7.4 1.7 

BEO-7# 1.9 r~,;j,f:t~;t'~;~,~:,: ::,\"~". ':" I':C' '.' '.,,' " ,~."':',,~i ;\~':{;,'~~7" ,:' :'1,;~, 3.3 

82491 Driving 

DO-63,DPO-7 1.7 min. 
1.9 max. 3.0 

f' L<~t] I Shading indicates a spec. violation. 

The shaded entries indicate specification violations with 
the example design layout. Intel is continuing to work 
on addressing these violations by either relaxing specifi­
cations or improving the layout design. Note that no 
violations have been measured on the actual board. The 
violations have all been in simulation. 

7.7 Possible Modification to the 
Layout 

7.7.1 NON-PARITY LAYOUT 

Intel has not simulated a non-parity layout example. 
The following suggestions will assist in modifying the 
design example for non-parity implementations. You 
must simulate all paths that are altered when the parity 
components are removed to ensure that flight time and 
signal quality specifications are still met. 

Modify the following aspects of the layout example: 

1. Remove the two leftmost 82491 components, U9 and 
UIO. These are the parity components. 

2. Rework Topologies 1 and lb. Balance the array so 
that the two critical branch points branch out to 
electrically equivalent traces, i.e., adjust Lw to be 
electrically equivalent to Lv +' Lz. Keep the trace 
lesding to the Pentium processor length La. Topolo­
gies INP and IbNP illustrate this (NP = Non­
Parity). Also, retune Lb to be electrically equivalent 
with these new trace lengths. Topologies 1 and Ib 
indicate exactly where the critical branch points are. 

3. Rework topologies 3 and 3b. Make the four traces 
, branching from the 82496 electrically equivalent. 

This may be accomplished by making Lg = Lh for 
these topologies. 

'~'B . ",' ~, 

:< ,:., ~ '~~~~ 12.1 2.7 

4. Remove the Byte-Enable traces that connect to the 
parity chips. 

Making traces electrically equivalent means that reflec­
tions from all branches return to the source at the same 
point in time. In simple cases, electrically equivalent 
traces are the same length. In all cases, simulate the 
effects of changing trace lengths to find the proper trace 
length and routing. 

8.0 512K CPU-CACHE CHIP SET 
OPTIMIZED INTERFACE LAYOUT 
DESIGN EXAMPLE 

This chapter contains an example layout design for 
Intel's 512 Kbyte CPU-Cache Chip Set's optimized in­
terface. Intel has simulated and verified the example 
layout using the latest information. Work is currently 
underway to validate the design by measuring the flight 
time and signal quality parameters on boards based on 
the design example. As updated information becomes 
available on the components and the boards, Intel plans 
to update this example accordingly. 

The intent of the design example is to provide system 
designers a starting point. It provides one solution of 
how the Pentium processor, 82496, and 82491 compo­
nents can be placed and routed to ensure flight time 
and signal quality specifications are met. It is not the 
only solution. System designers can alter t):le layout to 
meet their system requirements lIS long as the flight 
time and signal quality specifications are met. 
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8.1 Layout Objectives 

The 512K layout is an example of a CPU-Cache chip 
set arrangement that meets Intel's chip set specifica­
tions. The layout consists of 1 Pentium processor, 1 
82496 cache controller, and 1882491 cache SRAMs for 
a 512K second-level cache with parity. Although the 
layout is specifically designed for a chip set with parity, 
we will also discuss conversion to a non-parity layout: 

This example layout targets the chip set's flight time 
and signal quality specifications. In ,addition to meeting 
those specifications, we had the following objectives: 

1. To design the optimized portion of the interface so 
that the layout is not limited by interconnect per­
formance. By not artificially creating any critical 
paths, the interface can yield maximum performance 
of the chip set. 

2. To be consistent with EMI and thermal requir\l­
ments. 

3. To have the layout be used as a validation and cor­
rection vehicle by Intel. Intel will use the layout to 
validate the optimized interface of the chip set, mea­
sure flight times and signal quality, and tune input 
and output buffers. ' 

Provided are complete specifications for a board layout: 
part lists, board layer plots, and the electronic files in 
Gerber format, Also provided are a set of topologies 
and line lengths so it will be easy to understand how the 
layout was generated. 

8.2 Component Placement 

To meet flight time with clock skew restrictions we 
placed.the parts in relative proximity to each other. At 
the same time, we ensured that the layout's Memory 
Bus Controller (MBC) interface signals are routable. 
Figure 59 illustrates how the chip set components are 
placed in the layout example. The dot indicates the lo­
cation of pin 1. Figure 59 shows a component side view 
of the layout. 

0 0 

[;] ~ 82491 82491 

cd12-15 cd8-11 004-7 cdO-3 
o 

0 0 

82491 82491 

(Parity) 
cd44-47 1-3 

82491 0 
0 

82491 
(Parity) 

4-7 cd28-31 

0 

82491 

cd60-63 

2·764 

0 0 0 
82491 82491 82491 

cd40-43 cd36-39 cd32-35 

82491 
0 

82491 
0 

82491 0 

;ed24-27 cd20-23 cd16-19 
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Figure 59. Component Placement 
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8.3 Signal Routing/Topologies Topologies are also supplied for the external interface. 
These topolgies provide channels for routing signals 
from the chip set components to the periphery where 
they can be connected to the memory bus and memory 
bus controller (MBC). However, topologies are not 
supplied for point to point signals in the MBC interface 
(e.g. CRDY #). Instead, the system designer must opti­
mize these for the particular application. 

Table 14 and Table 15 list the signal nets and their 
corresponding topologies for the optimized and exter­
nal interfaces of the CPU-Cache Chip Set. 

All chip set signals in the optimized interface fall into 
six groups: low addresses, high addresses, Pentium 
processor control, 82496 control, CPU data, and byte 
enables. Within each group are subsets of signals that 
share common origination and destination points. Each 
subset has a unique routing called a "topology." 
Groups, subsets, and topologies are listed in Table 14. 

Table IS lists the topologies provided for the MBC in­
terface signals which are not point to point. 

Topologies are given only for signals that are routed to 
multiple chips. It is the system designer's responsibility 
for routing the "point-to-point" signals such as 
CADS#. 

Figures 60 through 77 are the topologies which are de­
scribed in Table 14 and 15. A topology is a graphical 
representation how specific sets of signals are routed. A 
topology shows the components that share a specific 
signal and the relative lengths of the traces between 
components. 

Table 14. Optimized Interface Signal Net/Topology ASSignments 

Grouping Routing Requirements Topology 

Low Addreaaes 

(PA3-PA17) Bused to all core components. Must be routed to 1 
optimize delay and signal quality at all points. 

High Addreaaes 

(PA18-PA31, PBTO-PBT3) Point to point links. Must be kept as short as 6 
possible. 

Pentlum™ Processor Control 

(HITM#, W/R#) Same as low addresses. 1 

(ADS#) 5 

(ADSC#, AP, CACHE#, D/C#, Same as high addresses. 6 
LOCK#, MIIO#, PCD, PWT, SCYC) 

CCControl 

(BUS#, MAWEA#, WBWE#, Must be routed to optimize delay and signal quality at 3 
WBTYP#, WBA, BLASH) theCS. 

(BLEC#) Not routed to parity CSs. 4 

(BOFF#) 1 

(AHOLD, EADS#, KEN#, Same as high addresses. 6 
BRDYC1 #, INV, EWBE#, NA#, 
WB/WT#) 

(BRDYCU, WRARR#, MCYC#, Routed differently. 15 
WAY) 

CPU Data 

(CDO-CD63, CPO-CP7) Point to point signals. Keep as short as possible. 6 
Keep within 3" Of each other to minimize skew. 

Byte Enables 

(CBEO# -CBE7 #) 7 
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Table 15. External Interface Signal Net/Topology Assignments 

Signal Topology 

MDATAO-63, ParityO-7 8 

BRDYO#,CLKO 9 

CRDY# 10 

RES ETC 17 

MBRDY#, MOCLK, MDOE# 11 

BRDY1-3# 12 

MEOC1-3# 18 

CLK1-3 13 

MFRZ#, MSEL#,MZBT#, MCLK 14 

RESETCPU 16 
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Routing Topology # 1 
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Figure 60. Topology 1 
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Routing Topology #2 
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Figure 61. Topology 2 
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Routing Topology #3 
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Figure 62_ Topology 3 
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Figure 63. Topology 4 
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Routing Topology #5 
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Figure 64. Topology 5 
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Routing Topology #6 
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Figure 65. Topology 6 
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Routing Topology #7 
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Figure 66. Topology 7 
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Routing Topology #8 
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Figure 67_ Topology 8 
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Routing Topology #9 
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Figure 68. Topology 9 
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Routing Topology # 10 
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Figure 69. Topology 10 
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Routing Topology # 12 
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Figure 71. Topology 12 
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Figure 72. Topology 13 
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Figure 73. Topology 14 
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Routing Topology # 15 
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Figure 74. Topology 15 
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Routing Topology # 16 
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Figure 75. Topology 16 
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Routing Topology # 17 
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Figure 76. Topology 17 
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Routing Topology # 18 
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Figure 77. Topology 18 

8.4 Board/Trace Properties 

Specific board and trace properties were assumed while 
performing the simulations to optimize the chip set lay-

2-784 

out. These properties were used as the specification or 
guideline the board manufacturer was to use in building 
boards. Figure 78 provides the boa,rd layer stackup. 
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Figure 78. Board Layer Stackup 

Table 16 lists the minimum and maximum trace char· 
acteristics. These parameters along with the board ma­
terial determine the spacing between layers and the to­
tal board thickness. See Table 17. 

Table 16. Trace Characteristics 

4 Inner Layers 2 Outer Layers 

Width/Space 5/5 Mils 8/8.5 Mils 

Zo 65W ±10% 90W ±20% 

Velocity 1.85 to 2.41 ns/ft 1.35 to 2.05 ns/ft 

Table 17. Other Printed Circuit 
Board Geometries 

Via Pad 25 Mils 

Via Hole 10 Mils 

PGAPad 55 Mils 

PGAHole 38 Mils 

Layout Grid 5 Mils 

Only the inner layers of the board are impedance con­
trolled. The top and bottom layers are not impedance 
controlled. 

8.5 Design Notes 

The following design notes accompany this layout ex­
ample: 

1. The layout did not specifically address heat dissipa­
tion except to allow space for heat sinks to be at­
tached. Please see the Pentium™ Processor User's 
Manual for the devices', thermal specifications. The 
Pentium TM Processor Thermal Design Guidelines ap­
plication note provides some examples of possible 
thermal solutions. 

2. All fast-switching signals are routed near the power 
and ground planes on inner layers of the board to 
minimize EMI effects. However, two sets of signals 
are routed on the top layer of the board: 
BRDYCI #, and JTAG signals. BRDYCI # is rout­
ed on top to take advantage of the higher trace veloc­
ity there. JT AG signals are routed on the top layer 
because they are low-speed signals and will probably 
be re-routed by each customer to suit individual 
needs. 

3. Resistor R5 (On) is used to set the Pentium proces­
sor configurable output buffers (A3 - A20, ADS # , 
W /R #, and HITM #). When the resistor is included 
the buffers are set to the Extra Large size. When it is 
not included (BUSCHK # internally pulled high) the 
buffers are set to Large size. Intel currently recom­
mends the x-large buffers be used for the 512K lay­
out example. The on resistor should be designed into 
your design as Intel may change the recommended 
buffer size once silicon and the system design have 
been characterized. 
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AP-481 

4. The 82496 output buffers that drive the 82491 inputs 
must also be configured to be x-large. This is done by 
using a pulldown resistor on 82496 CLDRV[BGT# 1 
(pin N04). 82496 and 82491 Memory Bus buffer 
sizes must be controlled by the Memory Bus Con­
troller. 

5. Series termination resistors were added to the nets 
PAI8, PAI9, and PA20 to control overshoot. A val­
ue of 24W is currently recommended, but that value 
may change when overshoot is measured on an actu-
al board. .. 

8.6 Explanation of Information 
Provided 

The following sections outline the design files associat­
ed with the 512 Kbyte CPU-Cache Chip Set design 
example that are available from Intel. These files are 
provided to simplify the task of porting the design ex­
ample into a specific design. By using these files, de­
signers may eliminate or minimize the amount of dupli­
cate effort when using the design example as the basis 
for their design. The following items are provided: 

• Schematics 

• I/O Model Files 

• Board Files 

2·786 

• Bill of Materials 

• Photoplot Log 

• Netlist Report 
• Placed Component Report 

• Artwork for Each Board Layer 

• Trace Segment Line Lengths 

Hard copies of the schematics and trace segment line 
lengths are provided in the following sections. ASCII 
or soft copies of all the information are available from 
Intel by requesting order number 241663, AP-481 De­
sign Diskettes. 

8.6.1 SCHEMATICS 

Schematics for the 512 Kbyte CPU-Cache Chip Set de­
sign example were created using ViewLogics's Work­
view V4.1. The schematics are 13 pages long. Both the 
Workview and the postscript files are available from 
Intel as described above. 
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8.6.2 I/O MODEL FILES 

All electrical I/O simulations were performed using 
TLC V4.J.l3 from Quad Design Technology, Inc. The 
simulations were performed at the fast and slow corners 
to verify all signal quality and flight time specifications 
are met. The files used for these simulations are avail­
able from Intel as described above. These files include 
the topology, modeJ, and control files needed to run the 
simulations for all nets in the optimized interface. 

8.6.3 BOARD FILES 

The board files for the design example were created 
using Allegro V 4.2 from Cadence Design Systems, Inc. 
The files are available from Intel as described above. 
These files may be used to import the design example 
into a specific system design. Note: some changes to the 
layout and nets may be necessary to complete import­
ing these files into a specific system design. 

8.6.4 BILL OF MATERIALS 

The bill of materials file was created using Allegro V4.2 
from Cadence Design Systems, Inc. The file is available 
from Intel as described above. 

8.6.5 PHOTOPLOT LOG 

The photoplot log file was created using Allegro V 4.2 
from Cadence Design Systems, Inc. The file is available 
from Intel as described above. 

2-800 

8.6.6 NETLIST REPORT 

The netlist report was created using Allegro V4.2 from 
Cadence Design Systems, Inc. The file is available from 
Intel as described above. 

8.6.7 PLACED COMPONENT REPORT 

The placed component report was created using 
Allegro V 4.2 from Cadence Design Systems, Inc. The 
file is available from Intel as described above. 

8.6.8 ARTWORK FOR EACH BOARD LAYER 

The artwork for the six board layers were created using 
Allegro V 4.2 from Cadence Design Systems, Inc. The 
files are available from Intel in a Gerber format as de­
scribed above. 

8.6.9 TRACE SEGMENT LINE LENGTHS 

Sections 8.6.9.1 to 8.6.9.7 Jist the segment line lengths 
for each net of the optimized interface. All lengths are 
provide in mils (1/1000 inch). The stubs listed in the 
following tables are associated with the pin escapes re­
quired for the 82491s. 

The following abbreviations have been used to repre­
sent the different devices: 

PP = Pentium processor 
CC = 82496 cache controller 
CS = 82491 cache SRAM 
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8.6.9.1 Low Addresses and Pentlum™ Processor Control 

Routing Topology # 1 

I / / / 
0 0 0 0 

8 2 4 91 82491 8 2 4 9 1 82491 

cd 12 -15 cd 8-11 cd 4 - 7 cd 0 - 3 0 

". 
Pentiumlll I I 7 L I 

0 0 0 0 0 Processor 
82491 82491 82491 82491 82491 

(Parity) 
1- 3 cd44·47 cd40-43 cd36-39 cd32-35 

1\ 
/ / / / / 

0 0 0 0 0 

82491 82491 82491 82491 82491 
II 

(Parity) 
4-7 cd28-31 cd24-27 cd20-23 cd 1 6 -19 

/ / / / 
0 0 0 0 

82491 82491 82491 82491 
0 

cd60-63 cd56-59 cd52-55 cd48-51 

o = Pin 1 

241576-02 

2·801 
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NET PP-Tee CC-Tee Tee-CS#5 Tee-CS#9 

PA3 1211 4398 614.9 634.9 

PA4 771.3 4403 620.8 634.9 

PA5 920.1 4402 ·577.8 637.8 

PA6 1026 4405 577.8 634.9 

PA7 1132 4443 569.1 642 

PA8 1032 4410 563.2 640.8 

PA9 1122 4449 576.7 606.6 

PA10 1000 4478 582.5 597.8 

PA11 1060 4332 585.8 629.9 

PA12 1019 4393 585.8 635.8 

PA13 1077 4434 597.8 637.8 

PA14 968.3 4653 689.1 743.2 

PA15 1233 4402 524.2 580.8 

PA16 1092 4384 597.8 614.9 

PA17 1186 4396 600.8 602.3 

HITM# 3575 4409 430.7· 530.7 

W/R# 3913 4397 674.9 676.6 
-
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NET 
CS#9- CS#1- CS#2- CS#3- CS#9- CS#10- CS#11- CS#12-
CS#1 CS#2 CS#3 CS#4 CS#10 CS#11 CS#12 CS#17 

PA3 1111 944.9 936.6 961.4 1124 936.6 944.9 936.6 

PA4 1210 964.9 936.6 975.6 1207 936.6 961.9 936.6 

PA5 1131 944.9 936.6 961.4 1104 936.6 944.9 936.6 

PA6 1165 936.6 936.6 936.6 1177 936.6 936.6 936.6 

PA7 1170 936.6 936.6 936.6 1157, 936.6 936.6 936.6 

PA8 1170 936.6 936.6 936.6 1157 936.6 936.6 936.6 

PA9 1224 936.6 936.6 936.6 1217 936.6 936.6 936.6 

PA10 1211 936.6 936.6 936.6 1207 936.6 936.6 936.6 

PA11 1264 936.6 936.6 936.6 1267 936.6 936.6 936.6 

PA12 1264 936.6 936.6 936.6 1267 936.6 936.6 936.6 

PA13 1293 936.6 936.6 936.6 1297 936.6 936.6 936.6 • PA14 1295 936.6 936.6 .936.6 1297 936.6 936.6 936.6 

PA15 1312 936.6 936.6 936.6 1317 936.6 936.6 936.6 

PA16 1309 936.6 936.6 936.6 1317 936.6 936.6 936.6 

PA17 1297 936.6 936.6 936.6 1287 936.6 936.6 936.6 

HITM# 1141 953.1 953.1 953.1 1147 936.6 996.9 944.9 

W/R# 1193 953.1 953.1 1023 1192 936.6 1003 953.1 
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NET 
CS#5- CS#6-7 CS#7- CS#8- CS#5- CS#13- CS#14- CS#15-

Stubs 
CS#6 CS# CS#8 CS#18 CS#,13 CS#14 CS#15 CS#16 

PA3 1129 961.4 953.1 936.6 1122 944.9 936.6 944.9 75.0-75.0 

PA4 1207 969.7 967.3 944.9 1185 959 . 936.6 964.9 135.4- 135.4 

PA5 1136 961.4 953.1 936.6 1145 944.9 936.6 944.9 75.0-75.0 

PA6 1190 936.6 936.6 936.6 1179 936.6 936.6 936.6 135.4- 135.4 

PA7 1176 936.6 936.6 936.6 1179 9,36.6 936.6 936.6 75.0-75.0 

PA8 1177 936.6 936.6 936.6 1176 936.6 936.6 936.6 135.4- 135.4 

PA9 1217 936.6 936.6 936.6 1213 936.6 936.6 936.6 135.4- 135.4 

PA10 1207 936.6 936.6 936.6 1208 936.6 936.6 936.6 135.4 -135.4 

PA11 1267 936.6 936.6 936.6 1,261 936.6 936.6 936.6 75.0- 75.0 

PA12 1267 936.6 936.6 936.6 1261 936.6 936.6 936.6 135.4 -135.4 

PA13 1297 936.6 936.6 936.6 1281 936.6 936.6 936.6 75.0- 75.0 

PA14 1297 936.6 936.6 936.6 1284 936.6 936.6 936.6 135.4 -135.4 

PA15 1317 936.6 936.6 936.6 1318 936.6 936.6 936.6 75.0-75.0 

PA16 1317 936.6 936.6 936.6 1315 936.6 936.6 936.6 135.4 -135.4 

PA17 1287 936.6 936.6 936.6 1288 936.6 936.6 936.6 75.0-75.0 

HITM# 1146 944.9 944.9 964.9 1138 944.9 936.6 936.6 95.4 -95.4 

W/R# 1197 975.6 961.4 953.1 1193 953.1 936.Q 936.6 95.4 -95.4 
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Tee-CS#9 CS#9-CS#1 

925.8 936.6 

NET 
CS#9- CS#10- CS#11- CS#12- CS#5- CS#6- CS#7- CS#8-
CS#io CS#11 CS#12 CS#17 CS#6 CS# CS#8 CS#18 

BOFF# 936.6 936.6 936.6 936.6 936.6 936.6 936.6 936.6 

CS#5-CS#13 CS#13-CS#14 CS#14-CS#15 CS#15-CS#16 

944.9 936.6 936.6 936.6 

8.6.9.2 82496 Control 

Routing Topology #3 

I I I I 
0 0 0 0 

82491 82491 82491 82491 

cd12·15 cd8·11 c d4· 7 
0 

cdO·3 

~ P"Uom' I I I I / \ 0 0 0 0 0 
\ P"m .. , 8 2 4 9 1 82491 82491 82491 82491 

(Parity) 
1 • 3 cd44·47 cd40·43 cd36·39 cd32·35 

/ / / / / \\ 
0 0 0 0 0 

~249' 
82491 82491 82491 82491 82491 
(Parity) 

4·7 cd28·31 cd24·27 cd20·23 cd 16 ·19 

/ / I I 
0 0 0 0 

82491 82491 82491 82491 
0 

cd60·63 cd56·59 cd52·55 cd48·51 

o = P in 1 
241576-C3 

2-805 



AP-481 

NET CC- ce- CC- 'CC- CS#1- CS#2- CS#3- CS#9-
CS#1 CS#9 CS#5 CS#13 csn CS#3 CS#4 CS#10 

BLAST # 4225 3085 3089 4186 961.4 967.3 961.4 1020 

BUS# 4318 3216 3210 4311 936.6 936.6 936.6 936.6 

MAWEA# 936.6 936.6 936.6 936.6 936.6 '936.6 ' 936.6 936.6 

WBA 936.6 936.6 936.6 936.6 936.6 936.6 936.6 936.6 

WBTYP 4087 2986 2974 4086 936.6 936.6 936.6 936.6 

WBWE 4210 3109 3113 4215 936.6 936.6 936.6 936.6 

NET 
CS#10- CS#11- CS#12- C$#5- CS#6- CS#7- CS#8- CS#13-
CS#11 CS#12 CS#17 CS#6 CS#7 CS#8 CS#18 CS#14 

BLAST # 1011 969.7 969.7 964.9 936.6 961.4 944.9 936.6 

BUS# 936.6 936.6 936.6 ' 936.6 936.6 936.6 936.6 936.6 

MAWEA# 4187 3059 3089 4178 936.6 936.6 936.6 936.6 

WBA 4846 3748 3680 4845 936.6 936.6 936.6 936:6 

WBTYP 936.6 936.6 936.6 936.6 936.6 936.6 936.6 936.6 

WBWE 936.6 936.6 936.6 936.6 936.6 936.6 936.6 936.6 

NET 
CS#14- CS#15-

Stubs CS#15 CS#16 

BLAST # 936.6 944.9 85.0-85.0 

BUS# 936.6 936.6 75.0-75.0 

MAWEA# 936.6 936.6 135.4-135.4 

WBA 936.6 936.6 75.0-75.0 

WBTYP 936.6 936.6 135.4-135.4 

WBWE 936.6 936.6 135.4-135.4 
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8.6.9.3 82496 Control 

Routing Topology #4 

/ / 
0 0 0 0 

82491 82491 82491 82491 

cd 12·15 cd 8·11 0 
cd 4·7 cdO·3 

~ 
Pentiumlll _L / \ 0 0 0 0 0 Processor 

82491 82491 82491 82491 82491 (Parity) 
1·3 cd44·47 cd40·43 cd36·39 cd32·35 

/ .L , \\ 
0 0 0 0 0 

~ "." 
82491 82491 82491 82491 82491 (Parity) 

4·7 cd28·31 cd24·27 cd20'23 cd16·19 

./ 
j / 

0 0 0 0 

82491 82491 82491 82491 
0 

cd60·63 cd56·59 cd52·55 cd48·51 

o = Pin 1 
241576-C4 

NET 
CC- CC- CC- CC- CS#1- CS#9- CS#5- CS#13-

Stubs CS#1 CS#9 CS#5 CS#13 OS#3 CS#11 CS#7 CS#15 

BLEC- 4222.8 4219.1 4205.9 4206.5 1856.6 1856.6 1856.6 1856.6 75.0 -75.0 
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8.6.9.4 Pentlum™ Processor Control 

Routing Topology #5 

/ / / / \ 0 0 0 0 

. 8 24 91 82491 82491 82491 

cd12-15 cd8-11 c d4 -7 
0 

cdO-3 

I / / I / Pen t i u mTII 
0 0 0 o ' 0 rocessor 

82491 82491 82491 82491 82491 
(Parity) 

1 -3 cd44-47 cd40-43 cd36-39 cd32-35 

/ / j / / / 
0 0 0 0 0 

II 82491 82491 82491 82491 82491 
(Parity) 

4-7 cd28-31 cd24-27 cd20-23 cd16-19 

/ 
82496 

/ / / / 
0 0 0 0 

82491 82491 82491 82491 
0 

cd60·63 cd 56-59 cd52-55 cd48-51 
o = Pin 1 

241576-C5 

NET PP- PP- PP- PP- CS#1- CS#2- CS#3- CS#9- CS#10-
CS#1 CS#9 CS#5 CS#13 CS#2 CS#3 CS#4 CS#10 CS#11 

ADS# 5213.8 4111.6 4108.4 5207.4 936.6 936.6 936.6 964.9 1003.8 

NET CS#11- CS#12- CS#5- CS#6- CS#7- CS#8- CS#13- CS#14- CS#15-
CS#12 CS#17 CS#6 CS#7 CS#8 CS#18 CS#14 CS#15 CS#16 

ADS# 964.9 978 936.6 936.6 936.6 969 961.9 959 961.9 

Stubs 

75.0-75.0 
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8.6.9.5 Plitntlum™ Processor and 82496 Control, High Addresses, Pentlum™ Processor Data 

Routing Topology #6 

0 0 0 0 

82491 82491 8 2 4 91 8 2 4 9 1 
0 

cd 12 -15 cd 8-11 cd4-7 c dO-3 

Pen t i u mTII 
0 0 0 0 0 Processor 

82491 82491 82491 82491 82491 
(Parity) 

1- 3 cd44-47 cd40-43 cd36-39 cd32-35 . 

0 0 0 0 0 

82491 82491 82491 82491 82491 
(Parity) 

4-7 cd28-31 cd24-27 cd20-23 cd 16 -19 
82496 

0 0 0 \ 
0 

82491 82491 82491 82491 
0 

cd60-63 cd 56-59 cd52-55 cd48-51 
o = Pin 1 

241576-C6 
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NET PP-res res-CC NET PP-CC NET PP-CC 

PA18 797.1 2907.3 PA21 3505.2 ADSC# 3880.6 

PA19 824.3 3440.5 PA22 4234.7 AP 4556.5 

PA20 682.6 2881.1 PA23 3478.8 CACHE # 3798.4 

PA24 4011.7 D/C# 3647.4 

PA25 3756.6 LOCK# 4721.2 

PA26 3672.9 M/IO# 5062.1 

PA27 3807.5 PCD 3366 

PA28 4963.9 PWT 4264.2 

PA29 3318.8 SCYC 3798' 

PA30 4535.8 AHOLD 4604.8 

PA31 4097.2 BRDYC1# 3686 

BTO 3604.5 EADS# 3656.5 

BT1 2677 INV 4603.5 

BT2 3952.2 KEN# 4144.8 

BT3 3185.9 NA# 3770.4 

WB/WT# 3493.3 

EWBE# 2475 

NET PP-CS#17 Stubs NET PP-CS#5 Stubs NET PP-CS#11 Stubs 

CPO 7558 135.4 CD16 7121.5 135.4 CD40 692.8 135.4 

CP1 7685.9 135.4 CD17 6878.5 135.4 CD41 7567.4 135.4 

CP2 7675.3 75 CD18 6974.5 75 CD42 6922.3 75 

CP3 7307.4 75 CD19 7021.5 75 CD43 7613.3 75 

NET PP-CS#18 Stubs NET PP-CS#6 Stubs NET PP-CS#12 Stubs 

CD4 7641.3 135.4 CD20 7089.3 135.4 CD44 7018 95.4 

CD5 7698.3 135.4 CD21 6948.1 135.4 CD45 6997.1 135.4 

CD6 7416.4 75 CD22 7064.9 75 CD46 6956.1 75 

CD7 6946.9 .75 CD23 6927.4 75 CD47 7491.6 75 
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NET PP-CS#1 Stubs NET PP-CS#7 Stubs NET PP-CS#13 Stubs 

COO 6920.6 135.4 C024 6968.1 107.1 C048 6961 135.4 

C01 6964.1 135.4 C025 6877.9 135.4 C049 6884.2 135.4 

CO2 7130.1 75 C026 7040.2 75 C050 7072.2 75 

C03 6910.9 75 C027 6891.7 75 C051 6968.3 75 

NET PP-CS#2 Stubs NET PP-CS#31 Stubs NET PP-CS#1 Stubs 

C04 7037.3 135.4 C028 7688.3 135.4 C052 7277.5 135.4 

C05 6869.4 135.4 C029 7872 135.4 C053 6979.9 135.4 

C06 6925 75 C030 7395.9. 75 C054 6921.7 75 

C07 6886.5 75 C03'1 7433.3 75 C055 6920.2 75 

NET PP-CS#1 Stubs NET PP-CS#9 Stubs NET PP-CS#1S Stubs 

C08 6945.5 135.4 C032 7586.8 135.4 C056 6777.1 135.4 

C09 7448.5 135.4 C033 7271.6 135.4 C057 6997.1 135.4 

C010 7790.2 75 C034 7424.6 75 C058 6881.1 75 

C011 6924.1 75 C035 6944.1 75 C059 7130.3 75 

NET PP-CS#4 Stubs NET PP-CS#10 Stubs NET PP-CS#16 Stubs 

CD12 7275.6 135.4 C036 7343 135.4 C060 6919.5 135.4 

C013 7344.7 135.4 C037 6952.2 135.4 C061 6971.3 135.4 

C014 7692.1 75 C038 75.20 75 C062 7274.5 75 

C015 7438.1 75 C039 7403 75 C063. 7019.4 75 
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8.6.9.6 Byte Enables 

Routing Topology #7 

0 0 0 0 

82491 82491 82491 82491 

cd 12 -15 cd 8 - 11 cd 4 -7 . 
0 

c dO -3 -- ---- Pen t i u mTII / 
0 0 0 0 0 Processor 

82491 82491 
(Parity) 

82491 82491 82491 

1-3 cd44-47 cd40-43 cd36-39 cd32-35 

0 0 0 0 0 
82491 82491 82491 82491 82491 
(Parity) 

4-7 cd28-31 cd24-27 cd20-23 cd 16 -19 

82496 

0 0 0 0 

82491 82491 82491 82491 
0 

cd60-63 cd56-59 cd52-55 cd48-51 

o = Pin 1 

241576-67 
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Tee-CS#17 

3011.3 

Tee-CS#18 

4762.9 

Tee-CS# 12 Tee-CS# 18 

440.7 3065.4 

Tee-CS# 14 Tee-CS# 18 

440.7 4338.7 

Tee-CS#18 

2225.6 
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8.6.9.7 82496 Control 

Routing Topology # 15 

0 0 0 0 

82491 82491 82491 82491 

d 12·15 ~ d 8 -II cd4- 7 cdO-3 
0 

I 
Pent i u mlU 

0 0 0 0 0 Processor 
82491 82491 82491 
Parity) 

- 82491 82491 

1-3 d44-47 d 40- 43 d36-39 d32-35 

I I I I J 

0 0 0 0 0 

82491 82491 
Parity) 

82491 82491 82491 

4-7 d28-31 d24·27 d20-23 pd 16-19 1'\ 
I I I ~ 82496 

0 0 0 0 

82491 82491 82491 82491 
0 

d60-63 d56-59 d52-55 d48-51 

I J I I 
o = Pin 1 

241576-ce 

NET CC- Tee- Tee to CS#5 CS#1 CS#1- CS#2- CS#3- CS#9- CS#10-
Tee CS#9 CS#5 toCS#13 toCS#9 CS#2 CS#3 CS#4 CS#10 CS#11 

BRDYC2 2077 598 595 935 932 940 940 940 540 940 

MCYC 1707 540 527 1038 1041 940 940 940 1047 940 

WRARR# 1820 573 576 976 976 940 940 940 940· 940 

WAY 1969 749 747 944 944 940 940 940 940 940 
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NET 
CS#11- CS#12- CS#5- CS#6- CS#7- CS#8- CS#13- CS#14- CS#15-

Stubs CS#12 CS#17 CS#6 CS#7 CS#8 CS#18 CS#14 CS#15 CS#16 

BRDYC2 940 940 940 940 

MCYC 940 940 1047 940 

WRARR# 940 940 940 940 

WAY 940 940 940 940 
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1.0 INTRODUCTION 

As the Intel Architecture evolves, with the addition of 
new generations and models of processors (8086, 8088, 
Intel 286, Inte1386™, Inte1486™, and Pentium™ 
processors), it is essential that Intel provides an increas­
ingly sophisticated means with which software can 
identify the features available on each processor. This 
identification mechanism has evolved in conjunction 
with the Intel Architecture as follows: 

• Originally, Intel published code sequences that 
could detect minor implementation differences to 
identify processor generations. 

• Later, with the advent of the Inte1386 processor, 
Intel implemented processor signature identifica­
tion, which provided the processor family, model, 
and stepping numbers to software at reset. 

• As the Intel Architecture evolved, Intel extended 
the processor signature identification into the 
CPUID instruction. The CPUID instruction not 
only provides the processor signature, but also pro­
vides information about the features supported by 
and implemented on the Intel processor. 

The evolution of processor identification was necessary 
because, as the Intel Architecture proliferates, the com­
puting market must be able to tune processor function­
ality across processor generations and models that have 
differing sets of features. Anticipating that this trend 
will continue with future processor generations, the In­
tel Architecture implementation of the CPUID instruc­
tion i~ extensible. 

This App,lication Note explains how to use the CPUID 
instruction in software applications, BIOS implementa­
tions, and tools. By taking advantage of the CPUID 
instruction, software developers can create software ap­
plications and tools that can execute compatibly across 
the widest range of Intel processor generations and 
models, past, present, and future. 
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1.1 . Update Support 

, New Intel proc~sor signature and feature bits informa­
tion can be obtained from the user's manual, program­
mer's reference manual or appropriate documentation 
for a processor. In addition, Intel can provide you with 
updated versions of the programming examples includ­
ed in this application note; contact your Intel represent­
ative for more information. 

2.0 DETECTING THE CPUID 
INSTRUCTION 

Intel has provided a straightforward method for detect­
ing whether the CPUID instruction is available., This 
method uses the ID flag in bit 21 of the EFLAGS regis­
ter. If software can change the value of this flag, the 
CPUID instruction is available. The program examples 
at the end of this Application Note show how to use the 
PUSHFD instruction to change the value of the ID 
flag. ' 

3.0 OUTPUTS OF THE CPUID 
INSTRUCTION 

Figure 1 summarizes the outputs of the CPUID in­
struction. 

The CPUID instruction can be executed multiple 
tirites, each time with a different parameter value in the 
EAX register. The output depends on the value in the 
EAX register, as specified in Table 1. To determine the 
highest acceptable value in the EAX register, the pro­
gram should set the EAX register parameter value to O. 
In this case, the CPUID instruction returns the highest 
value that can be recognized in the EAX register. 
CPUID instruction execution should always use a pa­
rameter value that is less than or equal to this highest 
returned value. Currently, the highest value recognized 
by the CPUID instruction is 1. Future processors 
might recognize higher values. 
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The processor type, specified in bits 12 and 13, indicate 
whether the processor is an original OEM processor, an 
OverDrive™ processor, or is a dual processor (capable 
of being used in a dual processor system). Table 2 
shows the processor type values that can be returned in 
bits 12 and 13 of theEAX register. 

3.1 Vendor·ID String 

If the EAX register contains a value of 0, the vendor 
identification string is returned in the EBX, EDX, and 
ECX registers. These registers contain the ASCII string 
Genulnelntel. 

OUTPUT IF EAX .0 

Ap·485 

While any imitator of the Intel Architecture can pro­
vide the CPCID instruction, no imitator can legitimate­
ly claim that its part is a genuine Intel part. Therefore, 
the presence ofthe Genulnelntel string is an assur­
ance that the CPUID instruction and the processor sig­
nature are implemented as described in this document. 

HIGH VALUE EAX ~I ______________ I_NT_E_~_R ____________ ~I 

31 

EBX 

VENDORID EDX 

ECX e 
ASCII STRING (WITH HEXADECIMAL ENCODING) 

RESET 

OUTPUT IF EAX = 1 L 
EDX 

PROCESSOR EAX 
SIGNATURE 

MODEL ------.... 

STEPPING 

FEATURE FLAGS EDX*~r ____________ B_IT_A_R_RA __ ~_(_R_._~ __ to_t_a_bl_._5_) __________ ~i 
*EBX and ECX are Intel reserved. Do not use. 
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Figure 1. CPUID Instruction Outputs 
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Table 1. Effects of EAX Contents on CPUID Instruction Output 

Parameter Outputs of CPUID 

EAX = 0 EAX +- Highest value recognized 

EBX:EDX:ECX +- Vendor identification string 

EAX = 1 EAX +- Processor signature 

EDX +- Feature flags 

EBX:ECX +- Intel reserved (Do not use.) 

1 < EAX s highest value Currently undefined 

EAX > highest value EAX:EBX:ECX:EDX +- Undefined (Do not use.) 

Table 2. Processor Type 

Bit Position Value 

13,12 00 

01 

10 

11 

NOTE: 
1. Not applicable to Intel 386 and Intel486 processors. 

3.2 Processor Signature 

Beginning with the Inte1386 processor family, the 
processor signature has been available at reset. With 
processors that implement the CPUID instruction, the 
processor signature is available both upon reset and 
upon execution of the CPUID instruction. -Figure 1 
shows the format of the signature for the Intel486 and 
Pentium processor families. Table 3 shows the values 
that are currently defined. (The high-order 18 bits are 
undefined and reserved.) 
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Description 

Original OEM Processor 

OverDrive™ Processor 

Dual Processor(1) 

Intel reserved (Do not use.) 

Older versions of Intel486 SX, Intel486 DX and 
InteIDX2 processors do not support the CPUID in­
struction. Therefore, the processor signature is only 
available upon reset for these processors. Refer to the 
programming examples at the end of this Application 
Note to determine which processors support the 
CPUID instruction. 

On Inte1386 processors, the format of the processor sig­
nature is somewhat different, as Figure ~ shows. Table 
4 gives the current values. 

I 
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Table 3. Intel486TM and Pentium™ Processor Signatures 

Family Model Stepplng(1) Description 

0100 0000 and 0001 )()()()( Intel486 DX Processors 

0100 0010 )()()()( Intel486 SX Processors 

0100 0011 )()()()( Intel487TM Processors(2) '-

0100 0011 )()()()( IntelDX2TM and Intel DX2 OverDrive™ Processors 

0100 0100 )()()()( Intel486 SL Processor(2) 

0100 0101 )()()()( IntelSX2™ Processors 

0100 0111 )()()()( Write-Back Enhanced IntelDX2 Processors 

0100 1000 )()()()( IntelDX4TM and IntelDX4 OverDrive Processors 

0101 0001 )()()()( Pentium™.Processors (510\60,567\66) 

0101 0010 )()()()( Pentium Processors (735\90, 815\ 1 00) 

0101 0011 )()()()( Pentium OverDrive Processors 

0101 0101 )()()()( Reserved for Pentium OverDrive Processor for IntelDX4 
Processor 

0101 0010 )()()()( Reserved for Pentium OverDrive Processor for Pentium Processor 
(510\60,567\66) 

0101 0100 )()()()( Reserved for Pentium OverDrive Processor for Pentium Processor 
(735\90,815\100) 

NOTES: 
1. Intel releases information about stepping numbers as needed. 
2. This processor does not implement the CPUID instruction .. 

RESET 

Model 

0000 

0010 

0010 

0010 

0100 

0000 

NOTE: 

----..... ~ .. EDX 

MAJOR STEPPING -------....... 

MINOR STEPPING ------------' 
241618-2 

Figure 2. Processor Signature Format on Intel386TM Processors 

Table 4. Intel386™ Processor Signatures 

Family 
Major Minor 

Description 
Stepping Stepping(1) 

0011 0000 xxxx Intel386™ DX Processor 

0011 0000 xxxx Intel386 SX Processor 

0011 0000 xxxx Intel386 CX Processor 

0011 0000 xxxx Intel386 EX Processor 

0011 0000 and 0001 xxxx Intel386 SL Processor 

0011 0100 XXXX RAPIDCADTM Processor 

1. Intel releases information abo\.lt minor stepping numbers as needed. 
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3.3 Feature Flags 

When a value of 1 is placed in the EAX register, the 
CPUID instruction loads the BDX register with the 
feature flags. The feature flags indicate which features 
the processor supports. A value of 1 in a feature flag 
can indicate that a feature is either supported or not 
supported, depending on 'the implementation of the 
CPUID instruction for a specific processor. Table 5 
lists the currently defined feature flag values. For 

infel® 
future processors, refer to the programmer's reference 
manual, user's manual, or the appropriate documenta­
tion for the lateSt feature flag values. 

Developers should use the feature flags in applications 
to determine which processor features are supported. 
By using the CPUID feature flags to predetermine 
processor features, software can detect and avoid in­
compatibilities that could result if the features are not 
present. 

. Table 5_ Feature Flag Values 

Bit Name Description When Flag = 1 Comments 

0 FPU Floating-Point Unit On-Chip The processor contains an FPU that supports the 
Intel387 floating-point instruction set. 

1 VME Virtual Mode Extension The processor supports extensions to vir:tual-8086 
mode. 

2(1) (See note) 

3 PSE Page Size Extension The processor supports 4-Mbyte pages. 

4-6(1) (See note) 

7 MCE Machine Check Exception 18 is defined for Pentium processor style 
machine checks, including CR4.MCE for controlling the 
feature. This feature does not define the model-specific 
implementation of the machine-check error logging 
reporting and processor shutdowns. Machine-check 
exception handlers may have to depend on processor 
version to do model-specific processing of the 
exception or test for the presence of the standard 
machine-check feature. 

8 CX8 CMPXCHG88 The 8-byte (64-bit) compare and exchange instructions 
is supported (implicitly locked and atomic). 

9 APIC On-Chip APIC Indicates that an integrated APIC is present and 
hardware enabled. (Software disabling does not affect 
this bit.) 

10-31(1) (See note) 

NOTE: 
1. Some non-essential information regarding Intel486 and Pentium processors is considered Intel confidential and proprie­

tary and is not documented in this publication. This information is provided in the Supplement to the Pentium™ Proces­
sor User's Manual and is available with the appropriate non-disclosure agreements in place. Contact Intel Corporation for 
details. 
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4.0 USAGE GUIDELINES 

This document presents Intel-recommended feature­
detection methods. Software should not try to identify 
features by exploiting programming tricks, undocu­
mented features, or otherwise deviating from the guide­
lines presented in this Application Note. The following 
is a list of guidelines that can help programmers main­
tain the widest range of compatibility for their software. 

• Do not depend on the absence of an invalid opcode 
trap on the CPUID opcode to detect CPUID. Do 
not depend on the absence of an invalid opcode trap 
on the PUSHFD opcode to detect a 32-bit proces­
sor. Test the ID flag, as described in Section 2.0 and 
shown in Section 6.0. 

• Do not assume that a given family or model has any 
specific feature. For example, do not assume that, 
because the family value is 5 (Pentium processor), 
there must be a floating-point unit on-chip. Use the 
feature flags for this determination. 

• Do not assume that the features in the OverDrive 
processors are the same as those in the OEM version 
of the processor. Internal caches and instruction ex­
ecution might vary. 

• Do not use undocumented features of a processor to 
identify steppings or features. For example, the In­
te1386 processor A-step had bit instructions that 
were withdrawn with B-step. Some software at­
tempted to execute these instructions and depended 
on the invalid-opcode exception as a signal that it 
was not running on the A-step part. This software 
failed to word correctly when the Intel486 processor 
used the same opcodes for different instructions. 
That software should have used the stepping infor­
mation in the processor signature. 

• Do not assume that a value of 1 in a feature flag ind 
icates that a given feature is present, even though 
that is the case in the first models of the Pentium 
processor in which the CPUID instruction is imple­
mented. For some feature flags that might be de­
fined in the future, a value of 1 can indicate that the 
corresponding feature is not present. 

• Programmers should test feature flags individually 
and not make assumptions about undefined bits. It 
would be a mistake, for example, to test the FPU bit 
by comparing the feature register to a binary 1 with 
a compare instruction. 
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• Do not assume that the clock of a given family or 
model runs at a specific frequency and do not write 
clock-dependent code, such as timing loops. For in­
stance, an OverDrive Processor could operate at a 
higher internal frequency and still report the same 
family and/or model. Instead, use the system's tim­
ers to measure elapsed time. 

• Processor model-specific registers may differ among 
processors, including in various models of the Penti­
um processor. Do not use these registers unless iden­
tified for the installed processor. 

5.0 BIOS RECOGNITION FOR INTEL 
OVERDRIVETM PROCESSORS 

A system's BIOS will typically identify the processor in 2 
the system and initialize the hardware accordingly. In 
many cases, the BIOS identifies the processor by read-
ing the processor signature, comparing it to known sig-
natures, and, upon finding a mlltch, executing the cor­
responding hardware initialization code. 

The Pentium OverDrive processor is designed to be an 
upgrade to any Intel486 family processor. Because 
there are significant operational differences between 
these two processor families, processor misidentifica­
tion can cause system failures or diminished perform­
ance. Major differences between the Intel486 processor 
and the Pentium OverDrive processor include the type 
of on-chip cache supported (write-back or write­
through), cache organization and cache size. The Over­
Drive processor also has an enhanced floating point 
unit and System Management Mode (SMM) that may 
not exist in the OEM processor. Inability to recognize 
these features causes problems like those described be­
low. 

In many BIOS implementations, the BIOS reads the 
processor signature at reset and compares it to known 
values. If the OverDrive processor's ,signature is not 
among the known values, a match will not occur and 
the OverDrive processor will not be identified. Often 
the BIOS will drop out of the search and initialize the 
hardware based on a default case such as initializing the 
chipset for an Intel486 SX processor. Following are two 
common examples of system failures and how to avoid 
them. 
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Example 1 

If (for the Pentium OverDrive processor) the system's 
hardware is configured to enable the write-back cache 
but the BIOS fails to detect the Pentium OverDrive 
processor signature, the BIOS may incorrectly cause 
the chipset to support a write-through processor cache. 
This results in a data incoherency problem with the bus 
masters. When a bus master accesses a memory loca­
tion (which was also in the processor's cache in a modi­
fied state), the processor will alert the chipset to allow 
it to update this data in memory. But the chipset is not 
programmed for such an event and the bus master in­
stead receives stale data. This usually results in a sys­
tem failure. 

Example 2 

If the BIOS does not recognize the OverDrive proces­
sor's signature and defaults to an Intel486 SX proces­
sor, the BIOS can incorrectly program the chipset to 
ignore, or improperly route, the assertion of the floating 
point error signaled by the processor. The result is that 
floating point' errors will be improperly handled by the 
Pentium OverDrive processor. The BIOS may also 
completely disable math exception handling in the 
OverDrive processor. This can cause installation errors 
in applications that require hardware support for float­
ing point instructions. 
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Hence, when programming or modifying a BIOS, be 
aware of the impact of future OverDrive processors. 
Intel recommends that you include processor signa­
tures for the OverDrive processors in BIOS identifica­
tion routines to eliminate diminished performance or 
system failures. The recommendations in this applica­
tion note can help a BIOS maintain compatibility 
across a wide range of processor generations and mod­
els. 

6.0 PROPER IDENTIFICATION 
SEQUENCE 

The cpui d3a. asm program example demonstrates 
the correct use of the CPUID instruction. (See Exam­
ple 1.) It also shows how to identify earlier proeessor 
generations that do not implement the processor signa­
ture or CPUID instruction. This program example con­
tains the following two procedures: 

• get_cpu_type identifies the processor type. Fig­
ure 3 illustrates the flow of this procedure. 

• get _ fpu _ type determines the type of floating­
point unit (FPU) or math coprocessor (MCP). 

This procedure has been tested with 8086, 80286, 
Inte1386, Inte1486, and Pentium processors. This pro­
gram example is written in assembly language and is 
suitable for inclusion in a run-time library, or as system 
calls in operating systems. 
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Ves 

Ves 
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cpuid_flag = 1; Indicates 
CPUIO Instruction present. 

Execute CPUIO with Input of 0 
to get vendor 10 string and 

Input values for EAX. 

If highest Input value Is at least 1, 
execute CPUIO with Input of 1 In 
EAX to obtain model, stepping, 

family, and faatures. 
Save In cpu_type, stepping, 

model, and feature_flags. 

Figure 3. Flow of Processor geLcpu_type Procedure 
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7.0 USAGE PROGRAM EXAMPLE 

The cpuid3b.asm and cpuid3b.c program exam­
ples demonstrate applications that call get _ cpu_ 
type and get_fpu_ type procedures and interpret 
the returned information. The results, which are dis­
played on the monitor, identify the installed processor 
and features. The cpuid3b.asm example is written 

Main 

End 

·See Figure 3. 

in assembly language and demonstrates an application 
that displays the returned information in the DOS envi­
ronment. The cpuid3b. c example is written in the C 
language. (See Examples 2 and 3.) 

Figure 4 presents an overview of the relationship be­
tween the three program examples. 

Part of 
cpuld3b.c and 
cpuld3b.asm 

241618-4 

Figure 4. Flow of Processor Identification Extraction Procedures 
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Example 1. Processor Identification Extraction Procedure 

Filename: cpuid3a.asm 
Copyright 1993, 1994 by Intel Corp. 

This program has been developed by Intel Corporation. You 
have Intel's permission to incorporate this source code into 
your product, royalty free. Intel has intellectual property 
rights which it may assert if another manufacturer's processor 
mis-identifies itself as being "GenuineIntel" when the CPUID 
instruction is executed. 

Intel specifically disclaims all warranties, express or 
implied, and all liability, including consequential and other 
indirect damages, for the use of this code, including 
liability for infringement of any proprietary rights, and 
including the warranties of merchantability and fitness for a 
particular purpose. Intel does not assume any responsibility 
for any errors which may appear in this code nor any 
responsibility to update it. 

This code contains two procedures: 
_get_cpu_type: Identifies processor type in _cpu_type: 

0=8086/8088 processor 
2=Intel 286 processor 
3=Inte1386(TM) fa~ily processor 
4=Inte1486(TM) family processor 
S=Pentium(TM) family processor 

_get_fpu_type: Identifies FPU type in _fpu_type: 
O=FPU not present 
l=FPU present· 
2=287 present (only if _cpu_type=3) 
3=387 present (only if _cpu_type=3) 

This program has been tested with the MASM assembler. 
This code correctly detects the current Intel 8086/8088, 
80286, 80386, 80486, and Pentium (tm) processors in the 
real-address mode. 

To assemble this code with TASM, add the JUMPS directive. 
jumps i Uncomment this line for TASM 

TITLE 
DOSSEG 

cpuid3a.asm 

.model small 

241618-5 
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ENDM 

db 
db 

.data 
public 
public 
public 
public 
public 
public 
public 
public 
public 

_cpu_type 
_fpu_type 
_cpuid_flag 
_intel_CPU 
_vendor_id 
intel_id 
_cpu_signature 

features_ecx 
features_edx 
features_ebx 

fp_st~tus 

.code 

.8086 

Ofh 
Oa2h 

_cpu_type 
_fpu_type 
_cpuid_flag 
_intel_CPU 
_vendor_id 
_cpu_signature 
_features_ecx 
_features_edx 
_features_ebx 
db 0 
db 0 
db 0 
db 0 

Hardcoded CPUID instruction 

db II ____________ 11 

db "GenuineIntel" 
dd 0 
dd 0 
dd 0 
dd 0 
dw 0 

i***************************************************** **************** 

public _get_cpu_type 
_get_cpu_type proc 

This procedure determines the type of processor in a system 
and sets the _cpu_type variable with the appropriate 
value. If the CPUID instruction is available, it is used 
to determine more specific details about the processor. 
All registers are used by this procedure, none are preserved. 
To avoid AC faults, the AM bit in CRO must not be set. 

Intel 8086 processor check 
Bits 12-15 of the FLAGS register are always set on the 
8086 processor. 

check_8086: 
pushf 
pop 
mov 
and 
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ax 
cx" ax 
ax, Offfh 

push original FLAGS 
get original FLAGS 
save original FLAGS 
clear bits 12-15 in FLAGS 
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push 
popf 
pushf 
pop 
and 
cmp 
mov 
je 

ax 

ax 
ax, OfOOOh 
ax, OfOOOh 
_cpu_type, 0 
end_cpu_type 

Intel 2B6 processor check 

save new FLAGS value on stack 
replace current FLAGS value 
get new FLAGS 
store new FLAGS in AX 
if bits 12-15 are set, then 

processor is an BOB6/BOBB 
turn on BOB6/BOBB flag 
jump if ,processor is BOB6/BOBB 

Bits 12-15 of the FLAGS register are always clear on the 
Intel 2B6 processor in real-address mode . 

. 2B6 

cx, OfOOOh 
cx 

ax 

try to set bits 12-15 
save new FLAGS value on stack 
replace current FLAGS value 
get new FLAGS 
store new FLAGS in AX 

check_B02B~: 
or 
push 
popf 
pushf 
pop 
and 
mov 
jz 

ax, OfOOOh 
_cpu_type, 2 
end_cpu_type 

if bits 12-15 are clear 
processor=B02B6, turn on B02B6 flag 
if no bits set, processor is B02B6 

Inte13B6 processor check 
The AC bit, bit #lB, is a new bit introduced in the EFLAGS 
register on the Inte14B6 processor to generate alignment 
faults. 
This bit cannot be set on the Inte13B6 processor. 

.3B6 

eax 
ecx, eax 
eax, 40000h 
eax 

eax 

it is safe to use 3B6 instructions 

push original EFLAGS 
get original EFLAGS 
save original EFLAGS 
flip AC bit in EFLAGS 
save new EFLAGS value on stack 
replace current EFLAGS value 
get new EFLAGS 
store new EFLAGS in EAX 

check_B03B6: 
pushfd 
pop 
mov 
xor 
push 
popfd 
pushfd 
pop 
xor 
mov 

eax, ecx 
_cpu_type, 3 
end,:"cpu_type 

can't toggle AC bit, processor=B03B6 
turn on B03B6 processor flag 

jz 

push 
popfd 

ecx 

Inte14B6 processor check 

jump if B0386 processor 

restoreAC bit in EFLAGS first 

Checking for ability to set/clear ID flag (Bit 21) in EFLAGS 
which indicates the presence of a processor with the CPUID 

241618-7, 
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instruction . 

. 486 
check_80486: 

mov 
mov 
xor 
push 
popfd 
pushfd 
pop 
xor 
je 

_cpu_type, 4 
eax, ecx 
eax, 200000h 
eax 

eax 
eax, ecx 
end_cpu_type 

turn on 80486 processor flag 
get original EFLAGS 
flip ID bit in EFLAGS 
save new EFLAGS value on stack 
replace current EFLAGS value 
get new EFLAGS 
store new EFLAGS in EAX 
can't toggle ID bit, 
processor=80486 

Execute CPUID instruction to determine vendor, family, 
model, stepping and features. For the purpose of this 
code, only the initial ,set of CPUID information is save,d. 

mov _cpuid_flag, 1 flag indicating use of CPUID inst. 

2-830 

push ebx save registers 
push esi 
push edi 
mov eax, 0 set up for CPUID instruction 
CPU_ID get and save vendor 

mov dword ptr _vendor_id, ebx 
mov dword ptr _vendor_id[+4), edx 
mov dword ptr _vendor_id[+8), ecx 

mov si, ds 
moves, si 

mov si, offset _vendor_id 
mov di, offset intel_id 

ID 

mov cx, 12 should be length intel_id 
cld set direction flag 
repe 
jne 

cmpsb 
end_cpuid_type 

compare vendor ID to "GenuineIntel" 
if 'not equal, not an Intel ,processor 

indicate an Intel processor mov 
cmp 
jl 

_intel_CPU, 1 
eax, 1 
end_cpuid_type 
eax, 1 

make sure 1 is valid input for CPUID 
if not, jump to end 

mov 
CPU_ID get family/model/stepping/features 
mov _cpu_signature, eax 
mov _features_ebx, ebx 
mov _features_edx, edx 
mov _features_ecx, ecx 

shr eax, 8 ; isolate family 
241618-8 
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and eax, Ofh 

end_cpuid_type: 
pop edi 
pop esi 
pop ebx 

.8086 
end_cpu_type: 

ret 
_get_cpu_type endp 

set _cpu_type with family 

restore registers 

.********************************************************************* , 

public _get_fpu_type 
_get_fpu_type proc 

This procedure determines the type of FPU in a system 
and sets the _fpu_type variable with the appropriate value. 
All registers are used by this procedure, none are preserved. 

;, Coprocessor check 
The algorithm is to determine whether the floating-point 
status and control words are present. If not, no 
coprocessor exists. If the status and control words can 
be saved, the correct coprocessor is then determined 
depending on the processor type. The Intel386 processor can 
work with either an Intel287 NDP or an Intel387 NDP. 
The infinity of the coprocessor must be checked to determine 
the correct coprocessor type. 

fninit 
mov 
fnstsw 
mov 
cmp 
mov 
jne 

reset FP status word 
fp_status, 
fp_status 

5a5ah; initialize temp word to non-zero 

ax, fp_status 
aI, 0 
_fpu_type, 0 
end_fpu_type 

save FP status word 
check FP status word 
was correct status written 
no FPU present 

check_control_word: 
fnstcw fp_status save FP control word 

check FP control word 
selected parts to examine 
was control word correct 

mov ax, fp_status 
and ax, l03fh 
cmp ax, 3fh 
mov _fpu_type, 0 
jne end_fpu_type incorrect control word, no FPU 
mov _fpu_type, 1 

80287/80387 check for the Intel386 processor 
241618-9 
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cmp 
jne 
fldl 
fldz 
fdiv 
fld 
fch$ 
fcompp 
fstsw 
mov 
mov 
sahf 
jz 
mov 

end_fpu_type: 
ret 

_get_fpu_type 

end 

2-832 

_cpu_type, 3 
end_fpu_type 

st 

fp_status 
ax, fp_status 
_fpu_type, 2 

end_fpu_type 
_fpu_type, 3 

endp 

must use default control from FNINIT 
form infinity 
8087/Intel287 NDP say +inf = -inf 
form negative infinity 
Intel387 NDP says +inf <> -inf 
see if they are the same 
look at. status from FCOMPP 

store Intel287 NDP for FPU type 
see if infinities matched 
jump if 8087 or Inte1287 is present 
store Inte1387 NDP for FPU type 

241618-10 

I 



I 

AP-485 

Example 2. Processor Identification Procedure In Assembly Language 

Filename: cpuid3b.asm 
Copyright 1993, 1994 by Intel Corp. 

This program has been developed by Intel Corporation. You 
have Intel's permission to incorporate this source code into 
your product, royalty free. Intel has intellectual property 
rights which it may assert if another manufacturer's processor 
mis-identifies itself as being "GenuineIntel" when the CPUID 
instruction is executed. 

Intel specifically disclaims all warranties, express or 
implied, and all liability, including consequential and other 
indirect damages, for the use of this code, including 
liability for infringement of any proprietary rights, and 
including the warranties of merchantability and fitness for a 
particular purpose. Intel does not assume any responsibility 
for any errors which may appear in this code nor any 
responsibility to update it. 

This program contains three parts: 
Part 1: Identifies processor type in the variable _cpu_type: 

Part 2: Identifies FPU type in the variable _fpu_type: 
, 

Part 3: Prints out the appropriate message. This part is 
specific to the DOS environment and uses the DOS 
system calls to print out the messages. 

This program has been tested with the MASM assembler. 
If this code is assembled with no options specified and linked 
with the cpuid3a.asm module, it correctly identifies the 
current Intel 8086/8088, 80286, 80386, 80486, and Pentium(tm) 
processors in the real-address mode. 

To assemble this code with TASM, add the JUMPS directive. 
jumps i Uncomment this line for TASM 

TITLE 
DOSSEG 

cpuid3b.asm 

.model small 

.stack 100h 

.data 
extrn 
extrn 
extrn 

_cpu_type: byte 
_fpu_type: byte 
_cpuid_flag: byte 
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extrn 
extrn 
extrn 
extrn 
extrn 
extrn 

_intel_CPU: byte 
_vendor_id: byte 
_cpu_signature: dword 
_features_ecx: dword 
_features_edx: dword 
_features_ebx: dword 

The purpose of this code is to identify the processor and 
coprocessor that is currently in the system. The program 
first determines the processor type. Then it determines 
whether a coprocessor exists in the system. If a 
coprocessor or integrated coprocessor exists, the program 
identifies the coprocessor type. The program then prints 
the processor and floating point processors present and type . 

. code 

.8086 
start: mov ax, @data 

mov ds, ax set segment register 
mov es, ax set segment register 
and sp, not 3 align stack to avoid AC fault 
call _get_cpu_type determine processor type 
call _get_fpu_type 
call print 
mov ax, 4cOOh terminate program 
int 21h 

;*********~************~****************************** **************** 

extrn 

;********************************************************************* 

extrn 

.********************************************************************* , "\ ' 

FPU_FLAG equ OOOlh 
VME_FLAG equ 0002h 
PSE_FLAG equ OOOSh 
MCE_FLAG equ 0080h 
CMPXCH~SB_FLAG equ OlOOh 
APIC_FLAG equ 0200h 

.data 
id_msg db "This system has a$" 
cp_error db "n unknown processor$" 
cp_8086 db "n S086/80S8 processor$" 
cp_286 db "n S0286 processor$" 
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fp.:..8087 
fp_287 
fp_387 

db 

db 
db 
db 

db 
db 
db 

inte1486_msg db 
inte1486dx~sg db 
inte1486sx_msg db 
inteldx2~sg db 
intelsx2~sg db 
inteldx4_msg db 
inteldx2wb_msg db 

db 
pentium_msg db 
unknown_msg db 

; The following 16 
intel_486_0 dw 
intel_486_1 dw 
intel_486_2 dw 
intel_486_3 dw 
intel_486_4 dw 
intel_486_5 dw 
intel_486_6 dw 
intel_486_7 dw 
intel_486_8 dw 
intel_486_9 dw 
intel_486_a dw 
intel_486_b dw 
intel_486_c dw 
intel_486_d dw 
intel_486_e dw 
intel_486_f dw 
; end of array 

family~sg 

model_msg 
stepping_msg 
cr_lf 

turbo_msg 

db 
db 
db 
db 

db 
db 
db 
db 
db 

"n 80386 processorS" 

"n 80486DX, 80486DX2 processor or" 
" 80487SX math coprocessorS" 
"n 80486SX processorS" 

" and an 8087 math coprocessorS" 
" and an 80287 math coprocessorS" 
" and an 80387 math coprocessorS" 

Genuine Inte1486(TM) processorS" 
Genuine Inte1486 (TM) DX processor$"' 
Genuine Inte1486(TM) SX processorS" 
Genuine IntelDX2(TM) processorS" 
Genuine IntelSX2(TM) processorS" 
Genuine IntelDX4(TM) processorS" 
Genuine Write-Back Enhanced" 
IntelDX2(TM) processorS" 

" Genuine Intel Pentium(TM) processorS" 
"n unknown Genuine Intel processorS" 

entries must stay intact as an array 
offset inte1486dx_msg 
offset inte1486dx_msg 
offset inte1486sx_msg 
offset inteldx2_msg 
offset inte1486_msg 
offset intelsx2_msg 
offset inte1486_msg 
offset inteldx2wb_msg 
offset inteldx4_msg 
offset inte1486_msg 
offset inte1486_msg 
offset inte1486_msg 
offset inte1486_msg 
offset inte1486_msg 
offset inte1486_msg 
offset inte1486_msg 

13,10, "Processor Family: $" 
13,10, "Model: $" 
13,10, "Stepping: 
13,10,"$" 

13,10,"The processor is an OverDrive(TM)" 
" processorS" 

AP-485 

13,10,"The processor is the upgrade processor" 
" in a dual processor systemS" 
13,10,"The processor contains an on-chip FPU$" 
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mceJllsg 

cmpJllsg 

vmeJllsg 

db 
db 
db 
db 
db 
db 
db 
db 
db 
db 

db 
db 
db 
db 
db 

13,10, "The processor supports Machine Check" 
" Exceptions$" 
13,10, "The processor supports the CMPXCHG8B" 
" instruction$" 
13,lO,"The processor supports Virtual Mode" 
" Extensions$" 
13,10, "The processor supports Page Size" 
" Extensions$" 
13,10, "The processor contains an on-chip" 
" APIC$" 

"t least an 80486 processor." 
13,lO,"It does not contain a Genuine Intel" 
" part and as a result, the",13,lO,"CPUID" 
" detection information cannot be determined" 
" a t this time. $ " 

ASC_MSG MACRO msg 
LOCAL 
add 
cmp 
jle 
add 

ascii_done 
aI, 30h 
aI, 39h 
ascii_done 
aI, 07h 

local label 

; is it 0-9? 

asc~~_done: 

ENDM 

print 

mov byte ptr msg[201, al 
mov dx, offset msg 
mov ah, 9h 
int 21h 

.code 

.8086 
proc 

This procedure prints the appropriatecpufd string and 
numeric processor presence status. If the CPUID instruction 
was used, this procedure prints out the CPUID info. 
All registers are used by this procedure, none are preserved. 

mov 
mov 
int 

cmp 

je 

dx, offset id_msg 
ah, 9h 
21h 

; print initial message 

if set to 1, processor 
supports CPUID instruction 

print detailed CPUID info 

print_86: 
cmp _cpu_type, 0 
jne print_286 
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mov dx, offset cp_8086 
mov ah, 9h 
int 21h 
crop _fpu_type, 0 
je end-print 
mov dx, offset fp_8087 
mov ah, 9h 
int 21h 
jmp enCLprint 

print_286: 
crop _cpu_type, 2 
jne print_386 
mov dx, offset cp_286 
mov ah, 9h 
int 21h 
crop _fpu_type, 0 
je enCLprint 

print_287: 
mov dx, offset fp_287 
mov ah, 9h 
int 21h 
jmp end-print 

print_386: 
cmp _cpu_type, 3 
jne print_486 
mov dx, offset cp_386 
mov ah, 9h 
int 21h 
cmp _fpu_type, 0 
je enCLprint 
cmp _fpu_type, 2 
je print_287 
mov dx, offset fp_387 
mov ah, 9h 
int 21h 
jmp end-print 

print_486: 
cmp _cpu_type, 4 . 
jne print_unknown Intel processors will have 
mov dx, offset cp_486sx CPUID instruction 
crop _fpu_type, 0 
je print_486sx 
mov dx, offset cp_486 

print_486sx: 
mov ah, 9h 
int 21h 
jmp enCLprint 
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print_unknown: 
mov dx, offset cp_error 
jmp print_486sx 

print_cpuid_data: 
.486 
crop 
jne 

_intel_CPU, 1 
not_Genuine Intel 

check for genuine Intel 
,processo~ 

print_486_type: 
crop _cpu_type, 4 if 4, print 80486 processor, 
jne print-pentium_type 
mov ax, word ptr _cpu_signature 
shr ax, 4 
and eax, Ofh ; isolate model 
mov dx, intel_486_0Ieax*2] 
jmp print_common 

print-penti~type: 
crop _cpu_type, 5 if 5, print Pentium processor 
jne print_unknown_type 
mov dx, offset pentium_msg 
jmp print_common 

print_unknown_type: 
mov dx, offset unknown_msli!' if neither, print unknown 

print_common: 
mov ah,. 9h 
int 21h 

; print family, model, and stepping 

print_family: 
mov al, _cpu_type 
ASC_MSG family~sg print family msg 

print_model: 
mov 
shr 
and 
ASC_MSG 

ax, 'word ptr _cpu_signature 
ax, 4 
al, Ofh 
model_msg print model msg 

print_stepping: 
mov ax, word ptr ~cpu_signature 
and al, Ofh 
ASC_MSG stepping_msg ; print stepping msg 

print_upgrade: 
ax, word ptr _cpu_signature mov 

test 
jz 

ax, 1000h ; check for turbo upgrade 
check_dp 
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mov 
mov 
int 
jmp 

dx, offset turbo_msg 
ah, 9h 
21h 
print_features 

AP-485 

check_dp: 
test 
jz 
mov 
mo" 
int 

ax, 2000h 
print_features 
dx, offset dp_msg 
ah, 9h 

check for dual processor 

21h 

print_features: 
mov ax, word ptr _features_edx 
and ax, FPU_FLAG check for FPU 
jz check_MCE 
mov dx, offset fpu_msg 
mov ah, 9h 
int 2Th 

check_MCE: 
mov ax, word ptr _features_edx 
and ax, MCE_FLAG ; check for MCE 
jz check_CMPXCHG8B 
mov dx, offset mce_msg 
mov ah, 9h 
int 21h 

check_CMPXCHG8B: 
mov ax, word ptr _features_edx 
and ax, CMPXCHG8B_FLAG ; check for CMPXCHG8B 
jz check_VME 
mov dx, offset cmp_msg 
mov ah, 9h 
int 21h 

check_ VME :' 
mov ax, word ptr _features_edx 
and ax, VME_FLAG ; check for VME 
jz check_PSE 
mov dx, offset vme_msg 
mov ah, 9h 
int 21h 

check_PSE: 
mov ax, word ptr _features_edx 
and ax, PSE_FLAG ; check for PSE 
j z c:heck_APIC 
mov dx, offset pse_msg 
mov ah, 9h 
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int 21h 

check_APIC: 
mov ax, word ptr _features_edx 
and ax, APIC_FLAG ; check for APIC 
jz end-print 
mov dx, offset apic_msg 
mov ah, 9h 
int 21h 

jmp end-print 

not_GenuineIntel: 
mov dx, 
mov 
int 

end-print: 
mov 
mov 
int 
ret 

print endp 

ah, 
21h 

dx, 
ah, 
21h 

offset 
9h 

offset 
9h 

end start 

not_intel 

cr_lf 
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Example 3. Processor Identification Procedure In the C Language 

J* Filename: cpuid3b.c 
/* Copyright 1994 by Intel Corp. 
/* 
/* 
/* 

#define FPU_FLAG OxOOO1 
#define VME_FLAG OxOOO2 
#define PSE_FLAG OxOOO8 
#define MCE_FLAG OxOO80 
#define CMPXCHG8B_FLAG Ox0100 
#define APIC_FLAG Ox0200 

extern char cpu_type; 
extern char fpu_type; 
extern char cpuid_flag; 
extern char intel_CPU; 
extern char vendor_id [12] ; 
extern long cpu_signature; 
extern long features_ecx; 
extern long features_edx; 

AP-485 

*J 
*/ 
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extern long features_ebx; 
main() ( 

} 

get_cpu_type() ; 
get_fpu~type() ; 
print(); 

print() { 
printf (" This system has a"); 
if (cpuid_flag == 0.) { 

switch (cpu_type) { 
case 0: 

printf ("n 8086/8088 processor"); 
if (fpu_type) printf (" and an 8087 math coprocessor") ; 
break; 

case 2: 
printf("n 80286 processor"); 
if (fpu_type) printf (" and an 80287 math coprocessor"); 
break; 

case, 3: 
printf("n 80386 processor"); 
if (fpu_type == 2) 

printf (" and an 80287 math coprocessor"); 
else if (fpu_type) 

printf(" and an 80387 math coprocessor"); 
break; 

case 4: 
if (fpu_type) printf("n 80486DX, 80486DX2 processor or \ 

80487SX math coprocessor"); 

2-842 

else printf ("n 80486sx processor") ; 
break; 

default: 
printf ("n unknown processor") ; 

else 
/* using cpuid instruction */ 
if (intel_CPU) { 

if (cpu_type == 4) { 
swi tch (. (cpu_signature»4) &Oxf) 
case 0: 
case 1: 

printf(" Genuine Inte1486(TM) DX processor"); 
break; 

case 2: 
printf (" Genuine Inte1486 (TM) SX processor"); 
break; 

case 3: 
printf(" Genuine IntelDX2(TM) processor"); 
break; 

case 4: 
printf (" Genuine Inte1486 (TM) process,.,r"); 
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break; 
case 5: 

printf (" Genuine IntelSX2 (TM) processor"); 
break; 

case 7: 
printf(" Genuine Write-Back Enhanced \ 

IntelDX2 (TM) processor"); 
break; 

case 8: 
printf(1I Genuine IntelDX4(TM) processor"); 
break; 

default: 
printf(" Genuine Inte1486(TM) processor"); 

else if (cpu_type == 5) 
printf (" Genuine Intel Pentium(TM) processor"); 

else 
printf("n unknown Genuine Intel processor"); 

printf (" \nProcessor Family: %X ", cpu_type); 

AP-485 

printf (" \nModel: %X", (cpu_signature»4) &Oxf); 
printf (" \nStepping: %X\n", cpu_signature&Oxf); 
if (cpu_signature & Oxl 000 ) 

printf("\nThe processor is an OverDrive(TM) upgrade 
\:processor") ,; 

else if (cpu_signature & 0x2000) 
printf(lI\nThe processor is the upgrade processor \ 

in a dual processor system"); 
if (features_edx & FPU_FLAG) 

printf(lI\nThe processor contains an on-chip FPU"); 
if (features_edx & MCE_FLAG) 

printf("\nThe processor supports Machine Check \ 
Exceptions"); 

if (features_edx & CMPXCHG8B_FLAG) 
printf("\nThe processor supports the CMPXCHG8B \ 

instruction") ; 
if (features_edx & VME_FLAG) 

printf("\nThe processor supports Virtual Mode \ 
Extensions"); 

if (features_edx & PSE_FLAG) 
printf(lI\nThe processor supports Page Size \ 

Extensions ") ; 
if (features_edx & APIC_FLAG) 

printf("\nThe processor contains an on-chip APIC"); 
else { 

printf("t least an 80486 processor.\nlt does not \ 
contain a Genuine Intel part and as a result, the\nCPUID detection \ 
information cannot be determined at this time. ") ; 

} 

printf("\n") ; 
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Revision Revision History Oat, 

-001 Original Issue. 05/93 

-002 Modified Table 2. Intel486 and Pentium Processor Signatures. 10/93 

-003 Updated to accommodate new processor versions. Program examples modified for 09/94 
ease of use, section added discussing BIOS recognition for OverDrive processors, and 
feature flag information updated. " 
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Tel: (602) 966·6600 Gardena 90248 Calabasas 91302 Avne! Computer 
FAX (602) 966·4826 Tel. (800) 426·7999 Tel: (818) 880·9000 3247 Tech Dnve North 

Arrow/Schweber Electronics 
FAX (310) 327·5389 FAX (818) 880·5510 St Petersburg 33716 

Tel. (813) 573·5524 
2415 W Ene'Drive Avnet Computer Zeus Arrow Electronics FAX (813) 572·4324 
Tempe 85282 755 Sunrise Blvd, #150 6276 San Ignacio Ave, #E 
Tel (602) 431·0030 RoseVille 95661 San Jose 95119 Hamilton Hallmark 
FAX' (602) 252·9109 Tel (916) 781·2521 Tel. (408) 629·4789 3350 N.w. 53rd St., #105·107 

Avnet Computer FAX (916) 781·3819 FAX (408) 629·4792 Ft. Lauderdale 33309 
Tel (305) 484·5482 

, 1626 S Edwards Drive Avnet Computer Zeus Arrow ElectrOniCS FAX. (305) 484·2995 
Tempe 85281 1175 Bordeaux Drtve, #A 22700 Savi Ranch Pkwy. 
Tel (602) 902·4600 Sunnyvale 94089 Yorba Linda 92687·4613 Hamllton/Avnet 
FAX (602) 902·4640 Tel (408) 743·3454 Tel (714) 921·9000 10491 7200 St North 

Hamilton Hallmark FAX' (408) 743·3348 FAX (714) 921·2715 Largo 34647 
Tel (813) 541·7440 

4637 S. 36th Place Avnet Computer COLORADO FAX (813) 544·4394 
PhoeniX 85040 21150 Cahfa Street 
Tel' (602) 437·1200 Woodland Hills 91376 Anthem Electronics Hamllton/Avnet 
FAX' (602) 437·2348 Tel (818) 594·8301 373 Inverness Drive South 7079 University Boulevard 

Wyle LaboratOries FAX (818) 594·8333 Englewood 80112 Winter Pari< 32792 
Tel (303) 790·4500 Tel (407) 657·3300 

4141 E Raymond Hamilton Hallmark FAX (303) 790·4532 FAX (407) 678·4414 
PhoeniX 85040 3170 Pullman Street 
Tel (602) 437·2088 Costa Mesa 92626 Arrow/Schweber ElectrOniCs Pioneer Technologies Group 
FAX' (602) 437·2124 Tel' (714) 641·4100 61 Inverness Dr, East, #105 337 Northlake Blvd, #1000 

FAX (714) 641·4122 Englewood 80112 Alta Monte Springs 32701 
CALIFORNIA Tel (303) 799·0258 Tel (407) 834·9090 

Anthem ElectroniCs 
Hamilton Hallmark FAX' (303) 373·5760 FAX. (407) 834·0865 
1175 Bordeaux Drive, #A 

9131 Oakdale Avenue Sunnyvale 94089 Hamilton Hallmark Pioneer Technologies Group 
Chatsworth 91311 Tel' (408) 435·3500 12503 E, Euchd Drive, #20 674 S MIlitary Trail 
Tel (818) 775·1333 FAX (408) 745·6679 Englewood 80111 Deerfield Beach 33442 
FAX (818) 775·1302 

Hamilton Hallmark Tel. (303) 790·1662 Tel. (305) 428·8877 

Anthem ElectrOnics 4545 Vlewfldge Avenue FAX (303) 790·4991 FAX: (305) 481·2950 

1 Oldfield Drive San Diego 92123 Hamilton Hallmark 
Pioneer Technologies Group 

IrVine 92718·2809 Tel (619) 571·7540 710 Wooten Road, #102 
8031·2 Phillips Highway 

Tel (714) 768·4444 FAX (619) 277·6136 Jackeonville 32256 
FAX (714) 768·6456 Colorado Springs 80915 Tel (904) 730·0065 

Hamilton Hallmark Tel (719) 637·0055 
Anthem ElectronICs 21150 Calila St FAX (719) 637·0088 Wyle Laboratories 
580 Menlo Drive, #8 Woodland Hills 91367 1000 112 Circle North 
Rocklin 95677 Tel (818) 594·0404 Wyle LaboratOries St Petersburg 33716 
Tel (916) 624·9744 FAX (818) 594·8234 451 E 124th Avenue Tel (813) 530·3400 
FAX (916) 624·9750 Thornton 80241 FAX (813) 579·1516 

Anthem ElectrOnics 
Hamilton Hallmark Tel (303) 457·9953 
580 Menlo Drive, #2 FAX' (303) 457·4831 GEORGtA 

9369 Carroll Park Drive Rocklin 95762 
San Diego 92121 Tel (916) 624·9781 CONNECTICUT Arrow Commercial Systems Group 
Tel (619) 453·9005 FAX (916) 961·0922 Anthem Electronics 

3400 C. Corporate Way 
FAX (619) 546·7893 Duluth 30136 

\ Anthem Electronics 
Pioneer Standard 61 Mattatuck Heights Road Tel. (404) 623·8825 
5850 Canoga Blvd, #400 Waterburg 06705 FAX (404) 623·8802 

1160 Ridder Park Dnve Woodland Hills 91367 Tel (203) 575·1575 
San Jose 95131 Tel (818) 883·4640 FAX (203) 596·3232 Arrow/Schwaber Electronics 
Tel (408) 452·2219 4250 E Rlvergreen Pkwy" #E 
FAX (408) 441·4504 Pioneer Standard Arrow/Schweber Electronics Duluth 30136 

Arrow Commercial Systems Group 
217 Technology Dr , #110 12 Beaumont Road Tel (404) 497·1300 
IrVine 92718 Wallingford 06492 FAX (404) 476·1493 

1502 Crocker Avenue Tel (714) 753·5090 Tel (203) 265·7741 
Hayward 94544 

Pioneer Technologies Group 
FAX. (203) 265·7988 Avnet Computer 

Tel (510) 489·5371 3425 Corporate Way, #G 
FAX (510) 489·9393 134 RIO Robles Avnet Computer Duluth 30136 
Arrow CommerCial Systems Group 

San Jose 95134 55 Federal Road, #103 Tel (404) 623·5452 
Tel (408) 954·9100 Danbury 06810 FAX (404) 476·0125 14242 Chambers Road ' FAX (408) 954·9113 Tel (203) 797·2880 

Tustin 92680 FAX (203) 791·9050 
Tel (714) 544·0200 
FAX (714) 731·8438 



NORTH AMERICAN DISTRIBUTORS (Contd.) 
Hamilton Hallmark KEH11JCKY :~:12ito;'C:::t, S.W .. '5 NEW JERSEY 
3425 Corporato Way, iIG " 'A Haminon Hallmark Grandville 49418 Anlhom El8Clronics Duluth 30136 1847 Moreor Rd , .G Tol (616) 531·9607 26 Chapin Road, Unh K Tol. (404) 623·5475 

~:~'Iro'tJ) :gg!s~39 FAX. (616) 531-0059 Pino Brook 07058 FAX' (404) 623·5490 Tol: (201) 227·7960 
Pioneer Technologies Group FAX: (606) 288-4936 Avnel Computer FAX. (201) 227·9246 
4250 C Rlvergr .. n Parkway 

MARYLAND 
41650 Gardon Brook Rd. '120 Arrow/Schw_ El8Clronic:s 

Duluth 30136 Novi 48375 4 East Stow Rd., UnII11 
Tol: (404) 623·1003 Anthem Electronics Tol. (313) 347·1820 Mar110n 08053 FAX: (404) 623·0665 7168A Columbia Galeway Drive FAX (313) 347-4067 Tol: (609) 596·8000 
Wyle Laboratones Columbia 21046 

Hamilton Hallmark FAX. (609) 596-9632 
Tol: (410) 995·6640 6025 Tho Comors Pkwy , '111 
FAX: (410) 290·9862 44191 Plymouth Oaks Blvd, .1300 Arrow/Schwaber ElectronICS Norcross 30092 Plymouth 48170 43 Routo 46 East Tol. (404) 441·9045 Arrow Commercial Systems Group Tol: (313) 416-5800 Pino Brook 07058 FAX. (404) 441·9086 
~~:~:ar~:h FAX: (313) 416·5811 Tol: (201) 227·7860 

FAX. (201) 538-4962 ILLINOIS Tol. (301) 6'¥0.16oo Hamilton Hallmark 
Anthem Electronics FAX: (301) 670·0188 41650 Gardon Brook Rd., .100 Avnet Computer 
1300 Remington Road, Suite A NOV149418 1·B Koyslono Avo, Bldg. 36 

Arrow/Schweber ElectronICs Tol. (313) 347·4271 Charry Hili 08003 
r.M~m:;0~l!..~g1~ 9800J Paluxenl Woods Dr FAX: (313) 347-4021 Tol: (609) 424-8961 

Columblil 21046 FAX: (609) 751·2502 FAX: (708) 885·0480 Tol: (301) 596·7800 Pioneer Standard Hamilton Hallmark Arrow/Schweber ElectronICS FAX. (301) 995-6201 
4505 Broadmoor S.E. 1 Koystono Avo., Bldg. 36 1140W. Thomdalo Rd. Avnst Computer Grand Rapids 49512 Cherry Hill 08003 Ilasca 60143 7172 Columbia Galoway Dr , ,G Tol' (616) 698·1800 Tol. (609) 424·0110 Tol: (708) 250·0500 ColumbIa 21045 FAX' (616) 698·1831 FAX: (609) 751·2552 

Avnet Computer Tel' (301) 995·3571 Pioneer Standard Hamlhon Hallmark 1124 Thorndale Avenue FAX. (301) 995-3515 
13485 Siamford CI 10 Lanidex Plaza West Bensenville 60106 Hamilton Hallmark livonia 48150 ParsIppany 07054 Tol: (708) 860·8572 10240 Old Columbia Road Tol' (313) 525·1800 Tol: (201) 515·5300 FAX' (708) 773·7976 Columbia 21046 FAX. (313) 427·3720 FAX. (201) 515·1601 

HamlhonlAvnet Tel' (410) 988·9800 
MINNESOTA 1130 Thorndale Avenue FAX: (410) 381·2036 MTI Systoms 

Bensenville 60106 North Allantic: Industrios Anthem Electronics 43 Routo 46 East 
Tel: (708) 860·7780 Systems Division 7646 Golden Triangle Drivo Pinobrook 07058 
FAX' (708) 860·8530 7125 River Wood Or. Eden Praine 55344 Tol: (201) 882·8780 

Columbia 21046 Tol: (612) 944·5454 FAX: (201) 539·6430 
MTI Systems 

Tel (301) 312·5800 FAX: (612) 944·3045 1140 W. Thorndale Avenue Anthem Electronics 
"asca60143 FAX: (301) 312·5850 Arrow/Schweber Electronics 19017· 120th Avo .. N.E '102 
Tel: (708) 250·8222 Pioneer Technologies Group 10100 Viking Orwe •• 100 Bolhell 98011 
FAX: (708) 250·8275 9100 Gaither Road Eden Prairie 55344· Tel: (206) 483·1700 
pioneer-Standard Gaithersburg 20877 Tel: (612) 941·G280 FAX. (206) 486·0571 
2171 Executive Dr., #200 Tel' (301) 921·0660 FAX: (612) 942·7803 

AddIson 60101 FAX. (301) 670·6746 AVnet Computer Avnet Computer 
1'7761 N.E 781h Placo Tol: (708) 495·9680 Wyle LaboratOries 10000 Wosl 761h Sireel 
Rodmond 98052 FAX: (708) 495·9831 7180 ColumbIa Galoway Dr Eden Pralrio 55344 
Tol. (206) 867·0160 

Wyle Laboratones ColumbIa 21046 Tol: (612) 829·0025 
FAX: (206) 867'()161 

2055 Army TraIl Road, '140 Tel: (410) 312·4844 FAX. (612) 944·2781 

Addison 60101 FAX: (410) 312·4953 Hamitton Hallmark Hamilton Hallmark 
8630 1541h Avenuo T 01: (800) 853·9953 

MASSACHUSETTS 9401 James Ave. South, '140 
Rodmond 98052 FAX: (708) 620-1610 Bloomington 55431 
Tel: (206) 881·6697 

fNDIANA 
Anthem Electronics Tol: (612) 881·2600 

FAX: (206) 867·0159 36 Jonspin Road FAX: (612) 881·9461 
Arrow/Schweber Electronics Wllmlnglon 01887 Pioneer Standard Wyle Laboratories 
7108 Lakeview Parkway West Dr. Tel (508) 657·5170 7625 Goldon Trianglo Dr., ,G 15385 N.E. 90th 51rool 
Indianapolis 46268 FAX' (508) 657-6008 Eden Pralne 55344 Rodmond 98052 
Tol: (317) 299·2071 Arrow/Schweber ElectronICS Tel: (612) 944·3355 Tol: (206) 881-1150 
FAX' (317) 299·2379 25 Uplon Dnvo FAX. (612) 944·3794 FAX' (206) 881-1567 
Avnet "Computer Wilmington 01887 Wyle Laboratories PioneerStandard 485 Gradle Dnve Tel (508) 658·0900 1325 E. 79th Sirool, '1 14·A MadIson Rd. Carmel 46032 FAX' (508) 694·1754 Bloomington 55425 Fairfield 07006 Tol: (317) 575·8029 Avnet Computer Tel: (612) 853·2280 Tol: (201) 575·3510 FAX: (317) 844·4964 10 D Centennial Drive FAX: (612) 853·2298 FAX: (201) 575·3454 
Hamilton Hallmark Peabody 01960 

MfSSOURf 4275W.961h Tel: (508) 532·9886 Wyle Laboratories 
Indianapohs 46268 FAX: (508) 532·9660 Arrow/Schweber Electronics 20 Chapin Road, Bldg 10·13 
Tel' (317) 872·8875 Hamilton Hallmark 2380 Schuolz Road Pinobrook 07058 
FAX (317) 876·7165 10 D Centennial Drive 51 Louis 63141 Tol. (201) 882·8358 

Pioneer-Standard Peabody 01960 Tol. (314) 567·6888 FAX' (201) 882·9109 

9350 Pnorlty Way West Dr Tol. (508) 531·7430 FAX. (314) 567-1164 
NEW MEXICO 

Indianapolis 46250 FAX' (508) 532·9802 Avnel·Computer 
Alliance Electronics, lne. Tol: (317) 573·0880 Pioneer Standard 741 GOddard Avenue 
10510 Research Ave. FAX: (317) 573'()979 Chesterfield 63005 44 Hartwell Avenue 

Tol: (314) 537·2725 Albuquerque 87123 
KANSAS Loxinglon 02173 

FAX' (314) 537·4248 Tel: (505) 292·3360 Tol. (617) 861·9200 FAX: (505) 275·6392 Arrow/Schweber ElectronICS FAX (617) 863·1547 Hamilton Hallmark 
Avnet Computer 9801 Legler Road 

Wyle Laboratories 3783 Rider Trail South 
Lenexa 66219 

f:r~3~:r ~~50 
7801 Acadomy Rd. 

Tol. (913) 541·9542 15 Third Avenue Bldg. 1, suno 204 
FAX. (913) 541·0328 Burlington 01803 

FAX. (314) 291·0362 Albuquerquo 87109 Tel: (617) 272·7300 Tol: (505) 828·9725 Avnet Computer FAX' (617) 272·6809 NEW HAMPSHIRE FAX: (505) 828.()360 15313 W. 951h Sireel 
Lenexa 61219 MICHIGAN Avnet Computer NEW YORK 
Tol. (913) 541·7989 Arrow/Schweber ElectronICs 2 Executive Park Drive 

Anthem Electronics FAX: (913) 541·7904 19880 Haggerty Road Bodford 03102 
47 Mall Drivo Tol: (800) 442·8638 Hamilton Hallmark liVOnia 48152 

FAX: (603) 624·2402 Commack 11725 
10809 LakeView Avenue Tel (800) 231·7902 Tol. (516) 864·6600 
Lenexa 66215 FAX. (313) 462·2686 FAX: (516) 493·2244 
'rei: (913) 888·4747 
FAX: (913) 888·0523 



NORTH AMERICAN DISTRIBUTORS (Contd.) 
Arrow/Schwaber Electronics ~~7:b~~~~:~~o~~~:~n'cs Wyle Laboratories Pioneer Standard 
3375 Brighton Hennetta 9640 Sunshine Court 10530 Rockley Road, #100 
Townlme Rd. Solon 44139 Bldg. G, SUlle 200 Houston 77099 
Rochester 14623 Tel (216) 248-3990 Beaverton 97005 Tel: (713) 495-4700 
Tel (71,6) 427-0300 FAX (216) 248-1106 Tel (503) 643-7900 FAX (713) 495-5642 
FAX (716) 427-0735 

Arrow/Schweber Electronics 
FAX (503) 646-5466 Wyle Laboratories 

Anow/Schwaber ElectronICs 8200 Washmgton Village Or. PENNSYLVANIA 1810 Greenville Avenue 
20 Oser Avenue Centerville 45458 Richardson 75081 
Hauppauge 11788 Tel (513) 435-5563 Anthem Electronics Tel' (214) 235-9953 
Tel (516) 231-1000 FAX (513) 435-2049 355 Business Center Dr FAX (214) 644-5064 
FAX (516) 231-1072 Horsham 19044 

Avnet Computer Tel (215) 443-5150 Wyle laboratones 

~~~~~~~~~ay 7764 Washington Village Dr FAX. (215) 675-9875 4030 West Braker Lane,I#330 
Daylon 45459 

Avnet Computer 
Austm 78758 

Hauppauge 11788 Tel (513) 439-6756 Tel. (512) 345-8853 
Tel' (516) 434-7443 FAX (513) 439-6719 213 Executive Drive, #320 FAX' (512) 345-9330 
FAX. (516) 434-7426 Mars 16046 

Avnst Computer Tel (412) 772-1888 Wyle Laboratories 
:~g\~<;,~~~eRd. 30325 Balnbndge Rd , Bldg A FAX (412) 772-1890 11001 South Wllcrest, #100 

Solon 44139 
Pioneer Technologies Group Houston 77099 

Rochester 14623 Tel (21~) 349-2505 Tel (713) 879-9953 
Tel (716) 272-9110 FAX (216) 349-1894 259 Kappa Dnve FAX (713) 879-6540 
FAX (716) 272-9685 

Hamilton Hallmark 
Pittsburgh 15238 
Tel (412) 782-2300 UTAH Hamllton/Avnet 7760 Washington Village Dr FAX (412) 963-8255 

933 Motor Parkway Daylon 45459 
Pioneer Technologies Group Anthem Electronics 

Hauppauge 11788 Tel (513) 439-6735 1279 West 2200 Soulh 
Tel (516) 434-7470 FAX (513) 439-6711 500 EnterprISe Road Salt Lake City 84119 
FAX: (516) 434-7491 

Hamll10n Hallmark 
Keith Valley Business Center Tel' (801) 973-8555 
Horsham 19044 FAX (801) 973-8909 Hamilton Hallmark 5821 Harper Road Tel (215) 530-4700 

1057 E. Hennetta Road Solon 44139 Arrow/SChweber Electronics 
Rochester 14623 Tel (216) 498-1100 f~~e~a8~!:~o~~e,s1 1946 W Parkway Blvd. 
Tel (716) 475-9130 FAX (216) 248-4803 Sail Lake Crty 84119 
FAX (716)475-9119 

Hamilton Hallmark 
Marhon 08053-3185 Tel (801) 973-6913 

Hamilton Hallmark 777 Dearborn Park Lane, #L 
Tel. (609) 985-7953 FAX (801) 972-0200 

3075 Veterans Mell'fOrial Hwy Worthington 43086 
FAX (609) 985-8757 

Avnet Computer 
Ronkonkoma 11 TnJ Tel (614) 888-3313 TEXAS 1100 E. 6600 Sou1h, #150 
Tel. (516) 737-0600 FAX (614) 888-0767 

Anthem ElectroOics 
Salt Lake City 84121 

FAX (516) 737-0838 Tel. (801) 266-1115 MTI Systems 651 N. Plano Road, #401 FAX (801) 266-0362 MTISystems 23404 Commerce Park Rd. Richardson 75081 
1 Penn Plaza Beachwoocl44122 Tel. (214) 238-7100 Hamilton Hallmark 
250 W. 34th $lree1 Tel (216) 464-6688 FAX (214) 238-0237 1100 Eas1 6600 Soulh, #120 
New York 10119 FAX (216) 464-3564 

Arrow/Schweber ElectronICs 
Salt Lake Clly 84121 

Tel (212) 643-1280 Tel (801) 266-2022 
FAX' (212) 643-1288 Pioneer Standard 11500 Metnc Blvd. #160 FAX. (801) 263-0104 4433 Interpolnt Boulevard Austin 78758 
PIOneer Standard Daylon 45424 Tel' (512) 835-4180 Wyle baboratorles 
68 Corporate Drive Tel (513) 236-9900 FAX. (512) 832-5921 1325 Wes12200 Sou1h, *E 

'Binghamton 13904 FAX (513) 236-8133 
Arrow/Schweber ElectronICs 

West Valley 84119 
Tel (607) 722-9300 Tel' (801) 974-9953 
FAX' (607) 722-9562 Pioneer Standard 3.220 Commander Drive FAX (801) ~72-2524 

4800 E 131s1 Street Carrollton 75006 
Pioneer $tandard Cleveland 44105 Tel (214) 380-6464 WASHINGTON 
60 Crossway Park West , Tel (216) 587-3600 FAX: (214) 248-7208 
Woodbury, Long Island 11797 FAX' (216) 663-1004 Arrow/SChweber ElectroOics 

AlmacArrow ElectronICs 
Tel (516) 921-8700 14360 S E Easlgale Way 
FAX' (516) 921-2143 OKLAHOMA 10899 Klnghurst Dr .. #100 Bellevue 98007 

Houston 77099 Tel (206) 643-9992 Pioneer Standard Arrow/Schweber ElectronICs Tel (713) 530-4700 FAX (206) 643-9709 840 Fairport Park 12101 East 51st Street. #106 
Fairport 14450 Tulsa 74146 Avnet Computer WISCONSIN 
Tel' (716) 381-7070 Tel (918) 252-7537 4004 Behllne, SUite 200 

Arrow/Schweber ElectroOics FAX (716) 381-5955 FAX (918) 254-0917 Daltas 75244 
Tel (214) 308-8181 200 N Patrick, *100 

Zeus Arrow ElectroOics Hamilton Hallmark FAX (214) 308-8129 Brookfield 53045 
100 Midland Avenue 5411 S. 1251h E. Ave, #305 Tel (414) 792-0150 
Port Chester 10573 Tulsa 74146 Avnet Computer FAX: (414) 792-0156 
Tel (914) 937-7400 Tel' (.918) 254-6110 1235 North Loop West, #525 Avnet Computer . FAX (914) 937-2553 FAX (918) 254-6207 Houston 77008 20875 Crossroads Circle, #400 
NORTH CAROLINA Pioneer Standard Tel (713) 867-8572 Waukesha 53186 

9717 E 42nd S1, #105 FAX (713) 861-6851 Tel (414) 784-8205 
Arrow/Schweber ElectroniCs Tulsa 74146 Hamilton Hallmark FAX (414) 784-6006 
5240 Greensdalry Road Tel (918) 665-7840 12211 Technology Blvd Hamilton Hallmark Raleigh 27604 FAX (918) 665-1891 Auslln 78727 Tel (919) 876-3132 2440 S. 1791h S1ree1 
FAX (919) 878-9517 OREGON Tel (512) 258-8848 New Berlin 53146 FAX· (512) 258-3777 Tel (414) 797-7844 
Avnet Computer AlmacArrow ElectroOics Hamilton Hallmark FAX: (414) 797·9259 
2725 Millbrook Rd, #123 1885 N W 1691h Place 11420 Page Mill Road RaleIgh 27604 Beaverton 97006 

Dallas 75234 
P;oneer Standard 

Tel (919) 790-1735 Tel (503) 629-8090 Tel (214) 553-4300 120 BI.hop Way *163 
FAX (919) 872-4972 FAX. (503) 645-0611 Brookfield 53005 FAX. (214) 553-4395 Tel (414) 784-3480 
Hamilton Hallmark Anthem Electronics Hamilton Hallmark FAX. (414) 780-3613 
5234 Greensdalry Road 9090 S W. Gemini Dnve 8000 West glen Raleigh ~7604 Beaverton 97005 Wyle laboratories 
Tel. (919) 878-0819 Tel. (503) 643-1114 Houston 77063 W226 N555 Eastmound Drive 
FAX (919) 878-8729 FAX (503) 626-7928 Tel (713) 781-6100 Waukesha 53186 FAX. (713) 953-8420 Tel. (414) 521-9333 
Pioneer Technologies Group Avnet Computer Pioneer Standard FAX: (414) 521-9498 
2200 Galeway Clr Blvd, #215 9750 SouthWest Nimbus Ave 18260 Kramer Lane Mornsville 27560 Beaverton 97005 Aus1in 78758 ALASKA 
Tel (919) 460-1530 Tel (503) 627-0900 Tel (512) 835-4000 Avnet Computer FAX (919) 460-1540 FAX (503) 526-6242 FAX' (512) 835-9829 1400 West Benson Blvd , #400 
OHIO Hamilton Hallmark Pioneer Standard Anchorage 99503 

Arrow Commercial Systems Group 9750 Southwest Nimbus Ave 13765 Be1a Road reI. (907) 274-9899 

284 Cramer Creek Court Beaverton 97005 Dallas 75244 FAX (907) 277-2639 

Dublin 43017 Tel (503) 526-6200 Tel. (214) 263-3168 
Tel (614) 889-9347 FAX (503) 641-5939 FAX (214) 490-6419 
FAX (614) 889-9680 

·Self Certified Small Business per Federal AcqUisition RegulatIOns 



NORTH AMERICAN DISTRIBUTORS (Contd.) 

CANADA 
ALBERTA 

Avnet Computer 
2816 21st Street, Northeast 
Calgary T2E 6Z2 
Tel (403) 291-3284 
FAX (403) 250-1591 

Zentromcs 
6815 8th Street N.E , .100 
Calgary T2E 7H 
Tel' (403) 295-8838 
FAX. (403) 295-8714 

BRITISH COLUMBIA 

AlmacArrow Electronics 
8544 Baxter Place 
Burnaby V5A 4T8 
Tel (604) 421-2333 
FAX (604) 421-5030 

Hamilton Hallmark 
8610 Commerce Court 
Burnaby VSA 4N6 
Tel (604) 420-4101 
FAX (604) 420-5376 

FINLAND 

Intel Finland OV 
RUOSIIantl9 2 
00390 Helsinki 

, Tel (358) 0 544 644 
FAX (358) 0 544 030 

FRANCE 

Intel Corporation S.A.R L 
1, Rue Edlson-SP 303 
78054 51 Quentln-en-Yvelines 
Cedex 
Tel (33) (1) 30 57 70 00 
FAX' (33) (1) 30 64 60 32 

GERMANY 

Imel GmbH 
Dornacher Strasse 1 
85622 FeldklrchenlMuenchen 
Tel (49) 089/90992-0 
FAX (49) 089/9043948 

Zentronics 

~~~~"e~d?~~Md, *108 
Tel (604) 273-5575 
FAX (604) 273-2413 

ONTARIO 

Arrow/Schwaber ElectronICs 
1093 Meyerslde, Umt 2 
Mississauga LST 1 M4 
Tel. (416) 670-7769 
FAX. (416) 670-7781 

Arrow/Schwaber Electronics 
36 Antares Dr . Unit 100 

~:r(~M~~l~i03 
FAX (613) 723-2018 

Avnst Computer 
Canada System Engineering Group 
151 Superior Blvd 

~~rs(~~~i~~k_~1~k 1 

FAX (416) 677-5091 

Avost Computer 
190 Colonade Road 
Napean K2E 7J5 
Tel. (613) 727-2000 
FAX: (613) 226-1184 

Hamilton Hallmark 
151 Superior Blvd, Umll-6 
MlsslSsauga LST 2L 1 
Tel (416) 564-6060 
FAX' (416) 564-6033 

Hamilton Hallmark 
190 COlonade Road 
Napean K2E 7J5 
Tel (613) 226-1700 
FAX' (613) 226-1184 

Zentromcs 
5600 Keaton Crescent, #1 
Mississauga LSR 3S5 
Tel (416) 507-2600 
FAX (416) 507-2831 

Zentronics 
155 Colonnade Ad I South #17 

~:r.(~M~~l-~~40 
FAX' (613) 226-6352 

QUEBEC 

Arrow/Schwaber Electronics 
1100 SI Regis Blvd. 
Dorval H9P 2T5 
Tel: (514) 421-7411 
FAX: (514) 421-7430 

Arrow Schwaber ElectronICs 
500 Boul. St.-Jean-Baptiste Ave 
Quebec H2E 5R9 
Tel' (418) 871-7500 
FAX: (418) 871-6816 

Avost Computer 
2795 Rue Halpern 
SI Laurenl H4S 1 P8 
Tel: (514) 335-2483 
FAX' (514) 335-2481 

Hamilton Hallmark 
7575 Transeanada Highway '600 
Sl Laurem H4T 2V6 
Tel' (514) 335-1000 
FAX: (514) 335-2481 

Zentronics 
520 McCaffrey Street 
81 Laurent H4T 1 N3 
Tel: (514) 737-9700 
FAX (514) 737-5212 

EUROPEAN SALES OFFICES 
ISRAEL 

Intel Semiconductor Ltd. 
Atldlm Industrial Park-Neve Sharet 
PO Box43202 
Tel-Aviv 61430 
Tel' (972) 03 498080 
FAX (972) 03 491870 

ITALY 

Intel Corporation Italia SpA 
Milanofiorl Palazzo E 
20094 Assago 
Milano 
Tel' (39) (2) 575441 
FAX (39) (2) 3498464 

NETHERLANDS 

Intel Semiconductor B.V. 
Postbus 84130 
3009 CC Rotterdam 
Tel (31) 104071111 
FAX. (31) 104554688 

RUSSIA 

~::~~~~~~~:S?:::a I~ 
121357 Moscow 
Tel' 007-095-4439785 
FAX: 007-095-4459420 
TLX' 612092 small suo 

SPAIN 

Intel Iberia S A. 
Zubaran.28 
28010 Madrid 
Tel (34) (1) 3082552 
FAX. (34) (1) 410 7570 

SWEDEN 

Inlel Swaden A.B 
Dalvagen 24 
17136 Solna 
Tel: (46) 87055600 
FAX: (46) 8278085 

UNrrED KINGDOM 

Inlel Corporalion (U.K.) l1d. 

~~~'do~a~iltshlre SN3 1 RJ 
Tel: (44) (0793) 696000 
FAX (44),(0793) 641440 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA CHS ESTONIA FRANCE 

t"Elbalex GmbH 
Budasteenweg 2 

• Avnet Baltronlc AS "Arrow Electronlque' 1830 Machelen 
Ertnergasse 6 Tel. (32) 2 255 0700 Akadeemia lee 21 F, EE0026 73-79 Rue des Solets 
A-1231 Wien' FAX (32) 2 252 5900 Tallinn Silie 585 
Tel (43) 1816020 Tel: (327) 2 527 349 94663 Rungis Cedex 
FAX (43) 1 81602400 CZECH REPUBLIC FAX. (372) 2 527 556 Tel: (33) 1 49784978 

A*~~:~~:t:~~~i~~:~ 52 
Elbalex FINLAND 

FAX. (33) 1 49780596 

Prechodni 11 "Avne1 EMG SA 
A-1190Wlen CS-140OO Praha 4 t"Computer 2000 79, Rue PIerre Bernard 
Tel' (43) 1 3636500 Tel' (42) 2 692 8087 Pynymilie 3 92310 Cha1llion 
FAX (43) 1 3692273 FAX. (42) 2 471 8203 PO Box44 Tel. (33) 1 49652500 

SF-02231 Espoo FAX: (33) 1 49652769 
BELGIUM DENMARK Tel. (358) 0 887 331 

t"lneloo 
FAX: (358).088733343 tMelroiogie 

"Avnet Nortec AlB Tour d'Asnieres 
Avenue des CroIx de Guerre 94 Transformervej 17 Avnel Nortec OY 4, Avenue Laurent Cely 
1120 Bruxelles DK-2730 Herlev Italahdenkatu 22 92606 Asnieres Cedex 
Tel (32) 2 244 2811 Tel: (45) 42842000 SF-00210 Helsinki Tel (33) 1 40809000 
FAX' (32) 2 216 3304 FAX: (45) 4492 1552 Tel: (358) 0 670 277 FAX (33) 1 4791 0561 
*Diode t"Famell ElectronIC Services AS 

FAX: (358) 0 692 2326 
"Tekelec 

Keiberg 2 Naverland 29 Farnell Electronic Services O.Y Cite des Bruyere6 
MlnelVastraat, 141B2 OK·2600 Glostrup PL. 25 5, Rue Carte Vemet-BP2 
1930 Zaventem Tel: (45) 5254 6645 ~~~~~~~~e~sinki 92310 Sevre. 
Tel (32) 2 725 4660 FAX. (45) 4245 7624 Tel: (33) 1 46232425 
FAX' (32) 2 725 4511 Tel: (358) 0 793100 FAX: (33) 1 45072191 

FAX: (358) 0 7bl 9892 



EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
(Cont'd) 

Inalco ITALY RUSSIA t'lnduslrado AG 
135 Avenue louis Roche Hertlstrassa 31 
92621 Gennevllllers Avnet Adelsy SRL Marisel CH-8304 Wallisellen 
Tol: (33) I 47947680 Via Novara, 570 3 Kroutdskiy Val SI. Tel: (41) I 8328111 
FAX: (33) I 47923468 20100 Milano Seclion2 FAX: (41) I 830 7550 

Tel: (39) 2 38 103 100 109044 Moscow 
CHS FAX: (39) 2 38 002 988 Tel: (~095 276 4718 TURKEY 
11 Rue da C8mbrai Famell Electronic Services SpA FAX: ( 0952764714 

"Empa Electromc Bat 28 
75019 Paris Vlale Mllanoliori EI5 SAUDI ARABIA Besyel Mah E-5 Karayolu Yam 

~~~f~)' 14~gUg~ 
1-20090 Assago 

Hoshanco ~~.~~6~~~:f!kOY Tel: (39) 2 824 701 
FAX. (30) 2 624 2631 Airport Road - PO Box 362 Istanbul 

GERMANY "lasi EleUronica 
Riyadh 11411 Tel· (90) 212 599 3050 
Tel: (966) 1 477 2323 FAX: (90) 212 598 5353 

'Avne. E2000 P I. 00839000155 FAX· (966) 1 4792588 

~~B'::.~~~~n 12 
Viale FuMo Tosti, N.280 Info 
20126 Milano SLOVAKIA Buyukde .. Cod. 10713 

Tel: (49) 89 4511001 Tel: (39) 2 661 431 
EJbatex Bangun Han Gayerttepe 

FAX: (49) 89 45110 129 FAX: (39) 2 8810 1385 

~~~r~n~:'i~~va 
80300 Istanbul 

'Jennyn GmbH Telcom Tel: (902) I 22750780 . 

1m Oach'sstuck 9 Via Lorenteggio 2701A Tel: (42) 7 831 320 FAX (902) I 22723427 

55549 Limburg 20152M,lano FAX: (42) 7 831 320 UNITED KINGDOM Tel: (39) 2 4830 2640 Tel: (49) 6431 5080 
FAX: (39) 2 4830 2010 SLOVENIA 'ArrowIMMD FAX· (49) 8431 508289 
Lifeboat Elbalex 3 Bennet Court 

tMetrologie GmbH Via Galileo Ferraris 2 rL"8~6~ 1 ~ 7 Lubljane 
Bennet Road 

Stelnerstrasse 15 
20147 Soronno Reading RG2 OQX 

81369 Munchon 
Tel: (39) 2 9670 1592 Tel: (30) 61 191 126 Tel: (44) 734 313 232 

Tel: (49) 89742170 FAX: (44) 734 313 255 
FAX: (49) 89 7421 7111 FAX· (39) 2 9670 3113 FAX: (30) 61 192398 

·Proalectron Vertriebs GmbH LATVIA SOUTH AFRICA "Avnst Access 
Jubilee House 

Max·Planck Strasse 1·3 Avnet Banronic t'EBE Jub,l .. Road 
63303 Drelelch Maskavas lela 40142 178 Erasmus Street Letchworth SG6 10H 
Tel: (49) 6103 3043 43 New Bldg - Room 513 Meyerspark Tel: (44) 462 488 500 
FAX (49) 6103 3044 25 LV 1018 Riga Pretoria 0184 FAX. (44) 462 488 567 

tRaab Karcher Elektronik GmbH Tel: (371) 2 211 109 Tel: (27) 12 8037680 
tB~ech sxstems 

~~:;~-:tt~:? 66 
FAX· (371) 2 211 109 FAX: (27) 12 803 8294 

5 he Ste ~ Centre 
NETHERLANDS SPAIN Eastern Ro 

Tel: (49) 2153 7330 Braclmell RG12 2PW 
FAX: (49) 2153 733513 tDatelcom B.V. 'Arrow/ATD Electronica Tel. (44) 344 55 333 

ltesaGmbH Metdoomkadae 22 Albasanl 75-3 FAX· (44) 344 867 270 
Beethoven Strasse 26 3993 AE Houten 28037 Madrid 

Bytech Electromcs 
63526 Ertensee Tel: (31) 3403 57222 Tel. (34) 1 304 1534 

12a Cedaowood 
Tel: (49) 6183 830 FAX: (31) 3403 57220 FAX. (34) 1 3272778 

Chineham Park· Crockford Lane 
FAX: (49) 61838330 "Diode Components l:!~~~~tria, 32-2 

Basingstoke RG12 lRW 

GREECE 
Collbaan 17 Tel. (44) 256 707 107 
3439 NG Nieuwegeln 28100 Alcobandas FAX: (44) 256 707 162 

tErgodata Tel: (31) 3402 91234 Madrid 
'Datrontech PLC 

~~~~~~r~~e~a 
FAX. (31) 3402 3 5924 Tel: (34) I 661 1142 

42-44 Birchen Roa.d 
t-Koning en Hartman 

FAX: (34) I 661 5755 
Aldershot 

Tel: (30) I 951 0922 Energieweg 1 Diode Hants GUtt lLU 
FAX: (30) 1 9593160 2627 AP Delft c/Orense, 34 Tel. (44) 252 313 155 
-Pouliadis ASSociates Corp Tel. (31) 15 609 906 28080 Madrid FAX: (44) 252 341 939 
Arisloteious SI. 3 FAX: (31) 15619194 Tel: (34) I I 5553686 

tMetrol"lJie UK Ltd. 

~~3~u A1~e~~ 
FAX· (34) I 5567159 

NORWAY ~~~~o~~~ouse SWEDEN Tel: (30) 1 9242072 -Avnet Nortec A/S ~~lh(~~~2~~~12EE FAX, (30) I 924 1066 Postboxs 123 tAvnet Computer AB 

HUNGARY 
N-1364 Hvalstad Box 1392 FAX: (44) 494 521 860 

Elbatex ~~x'1~~~U:U~5 ~~g~~n~;~~~~~ 7 CHS 
Gabor Takacs tComputer System Integrated A/S 

Tel: (46) 8 629 1400 Copse Road, St Johns, Woking 
VaCI u. 202 FAX: (46) 8 627 5165 Surrey GU.21 I SX 
H-l 138 Budapest ostbox 198 ~~~(~):U~~94J~4 Hvamsvinqen 24 'Avnet Nortec AB 
Tel: (36) I 1409194 N-2013Sklenen Box 1830 
FAX: (36) 1 1209478 Tel. (47) 63 845 411 S-171 27 Solna UKRAINE 

IRELAND FAX: (47) 63 845 310 Tel: (46) 8 705 1800 
KvasarMicro FAX: (46) 8 836 918 

t'Mlcro Marketing Famell ElectroniC Services AlS Popudrenko Str. 52 
Taney Hall- Egllnlon Terrace Postbox 120 Furuset "Farnell Electronic Services AS 253094 Kiev 
Oundrum ~i~,u~:~89 Ankdammsgatan 32 Tel: (~044 516 8496 
Dubhn 14 

Box 1330 FAX: ( 044 516 8608 
Tel (47) 22 321 270 S-171 26 Solna Tel: (353) 1 2989400 
FAX. (47) 66 846 545 Tel (46) 8 830 020 UNITED ARAB EMIRATES 

FAX: (353) I 2989828 FAX. (46) 8 825 770 
POLAND Graytech 

Arrow Electronics 
SWITZERLAND P.O. Box 50718 

Unit 7 • Newland Business Park Elbatex Duba, 
Nass Road· Condalkln ul. HOla 29/31 M6 tElbatexAG Tel: (971) 434 6952 
Dubhn 22 IlL-00-681 WarSlawa Harclstrasse 72 FAX· (971) 434 6546 
Tel (353) 1 6271949 Tel: (48) 2 623 0602-09 CH-5430 Wen,ng_n 

Jumbo ElectronICS Co. Ltd. FAX. (353) I 459 5490 FAX: (48) 2 623 0605 Tel: (41) 56 275 000 

ISRAEL 
FAX: (41) 56 271240 AI Wah.fbl Bldg. 

PORTUGAL AI Garhoud· P.O. Box 3426 

t'Easlronlcs Limned 
tFabrimex AG Dubai 

ROlams 1 I - P.O B. 39300 ·Arrow/~TO Electronlca LOA ~~:~~~i.PU~Ch Tel. (971) 4 862 4888 

Tel Baruch 
Quinta Grande, Lote 20 - RIC DTO FAX: (971) 4 821 839 
2700 Amedora Tel: (41) I 3868686 Tel-Av,v 61392 Tel· (351) I 471 4182 FAX (41) 1 383 2379 Tel. (972) 3 6458 777 FAX. (351) I 471 5886 FAX: (972) 3 6458 666 tlMITEC 

Zurichstrasse 
CH-8185 Wonkel-Ruti 
Tel (41) I 8620055 
FAX. (41) 1 8620266 

* Technical Distributor 
IVAD 



INTERNATIONAL SALES OFFICES 
AUSTRALIA 

Inlol Australia Ply LId 
Unh 13 
Allambie Grove BUSiness Park 
25 Frenchs Forest Road East 
Fronch. Foresl. NSW. 2086 
Sydnoy 
Tol' 61·2·975·3300 
FAX: 61·2·975·3375 

Intel Australia Pty. Ltd 
711 High Stroot 
lsi Floor 
East Kw. VIC .• 3102 
Melbourne 
Tol: 61·3·810·2141 
FAX: 61·3·819 7200 

BRAZIL 

CHINAIHONG KONG JAPAN 

Intel PRC Corporation Intel Japan K K 
Room 517·518 5-6 Tokodal, Tsukuba-shl 
China World Tower !barald, 300-26 
1 Jian Guo Men Wal Avenue Tel: 0298-47-8511 
Bell109. 100004 FAX' 0298·47·8450 
Republic 01 China 
Tel 861·505·0386 
FAX 861·505-0383 

Intel Semiconductor Ltd: 
321F Two PacWlc Placa 
88 aueensway 
Central 
Hong Kong 
Tol: (852) 844·4555 
FAX. (852) 868·1989 

INDIA 

Intel Japan K K • 
Hachloll ON Bldg 
4-7-14 Myolln-machl 
HachloJi-shl, Tokyo 192 
Tel 0426·48·8770 
FAX' 0426-48-8775 

Inlol Japan K.K: 
Kawa-asa Bldg 
2-11-5 Shin-Yokohama 
Kohoku-ku, Yokohama-shl 
Kanagawa 222 
Tel 045-474·7660 
FAX: 045-471·4394 Intel SemlConductores do Brasil Intel Asia Electronics, Inc 

Rua Florida. 1703·2 and CJ 22 4/2. Samrah Plaza 
CEP 04565-001 Sao Paulo, SP SI Mark's Road Intel Japan K K.* 
Tel: 55-11·530·2296 Bangalore 560001 Ryokuchl·Ekl Bldg 
FAX. 55·11·531·5765 Tel. 91·80·215065 2·4·1 Terauchl 

FAX 91·80·215067 Toyonaka·shl. Osaka 560 
TLX 953-845·2646 INTEL IN Tel. 06·863·1091 

FAX 06·863·1084 

Intel Japan K.K 
Shlnmaru Bldg. 
1-5-1 Marunouchl 
Chlyoda·ku. Tokyo 100 
Tol: 03·3201·3621 
FAX' 03·3201·6850 

Intel Japan K K • 
TK Golanda Bldg. 9F 
8·3·6 Nishi Golanda 

~~:~~8~~~3:g~ 141 
FAX: 03·3493·5951 

KOREA 

\n~e~ ~~~.i.~:~ Bldg. 
61 Yoldo-dong. 

~~~~P1~~~ogf~~KU 
Tel: (2) 784·8186 
FAX: (2) 784·8096 

MEXICO 

~~I J:C~~gi8 de Mexico 

Av. Mexico No. 2798·9B. S.H. 
44680 Guadalajara. Jal. 
Tol. 523·640-1259 
FAX. 523·642·7661 

SINGAPORE 

Intel Singapore Technology, 
LId. 
101 Thomson Road 
.08·05 
United Square 
Singapore 1130 
Tol' (65) 250-7811 
FAX: (65) 250·9256 

TAIWAN 

Inlol Technology Far East 
LId. 
Taiwan Branch 
81h Floor. No 205 
Bank Tower Bldg 
Tung Hua N. Road 
Taipei 
Tel. 886·2·514·4200 
FAX: 886·2·717·2455 

INTERNATIONAL 
DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA GUATEMALA 

Dafsys Consulting S A Ablnltlo 
Chacabuco, 90-S PISO 11 Calle 2-Zona 9 
1 069·8uenos Aires Guatemala City 
Tel: 54·1·342·7726 Tel. 5022·32·4104 
FAX' 54·1·334,1871 FAX 5022·32·4123 

Roycom Eleclronica S.A INDIA 

~;~B~~~~r~~~:san 972-28 Pnya Intemationallimlted 
Tel: 541.304·2018 0·6.11 Floor 
FAX' 541.304·2018 Devalha Plaza 

AUSTRALIA ~~~~~~r:;ge~il Rd. 

NJS Electronics Australia 
1 Al37 Ricketts Road 
Mounl Waverly. VIC 3149 

• Tel: 61·3·558·9868 
TLX: AA 30895 
FAX: 61·3·558·9929 

NSD·Australia 
205 Middleborough Rd. 
Box Hill, Vlctona 3128 
Tel: 03 8900970 
FAX. 03 8990819 

BRAZIL 

Hitech 
Av. Eng. Luiz Carlos Bemm 
801·12 andar 
Sao Paulo. SP 

~:F. ~~~~~~~0355 
FAX: 55·11·240·2650 

Itaucom 
Av Wilhelm Winter, 301 
Jundal, SP Brazd 
Cep 13213·000 
Tel. 55·11·735'3184 
FAXL 55·11·735·3004 

Tel. 91· 80 214027.91·80· 
214395 
FAX 9·80·214105 

Priya International Limited 
ApeeJay House, 4th Floor 
130 Apollo Street 
Bombay 400 023 
Tel. 91·22·2660949. 91·22· 
2665822 

Pnya InternatIonal Limited 
Flat No 8, 10th Floor 
Akashdeep BUlkhng 
Barakhamba Rd 
New Deihl 110 001 
Tel. 91·11·3314512. 91-11· 
3310413 
FAX. 91-11·3719107 

~~J.'bl~~r~,:~~~:! limited 
560·562 Mounl Road. 
Teynampet 
Madras SOO 018 
Tel 91·44·451031.91·44· 
451597 

Priya International limited 
No. 10, II Floor, MlnelVa 

SES Computers and 

Tr~h8~0~~~e~'~a~b~~S 
239 Palace Upper Orchards 

~:~~:~I~~~~gar 
Bangalore 560 080 
Tel. 91·812·348481 
FAX. 91·812·343685 

SES Computers & 
Technologies Pvt Ltd 
Arvlnd Chambers 
194, Andhen·Kuna Road 
Andhen (East) 
Bombay 400 069 
Tel' 91·22·6341584. 91·22· 
6341667 
FAX 91·22·4937524 

SES Computers & 
Technologies Pvt. LId 
605·A Ansal Chambers II 
No.6, BhlkaJI Camaplace 
New Deihl 11 0 066 
Tel 91-11·6881663 
FAX 91-11·6840471 

JAMAICA 

MC Systems 
1 ()"12 Grenada Crescent 
Kingston 5 
Tel (809) 926·0104 
FAX. (809) 929·5678 

JAPAN 

Asahi Electron.cs Co. Ltd 
KMM Bldg 2·14·1 Asano 
Kokuraklta-ku 
Kltakyushu-shi 802 
Tel 093·511·6471 
FAX 093·551·7861 

Ryoyo Eleclro Corp 
Konwa BJdg 
1·12·22 Tsuklli 
Chuo-ku. Tokyo 104 
Tel 03·3546·5011 
FAX. 03·3546·5044 

KOREA 

Samsung Electronics 
Samsung Main Bldg. 
150 Taepyung·Ro·2KA. 
Chung-Ku 
Seoul 100·102 
C.P.O. Box 8780 
Tel. (822) 751·3680 
TWX KORSST K 27970 
FAX' (822) 753·9065 

Tong Baek Electronic Co., 
LId. 
16-58 Hangang.ro 3-ga 

t~I~2~~:'~5~~~ 
FAX. 82·2·715·9374 

MEXICO 

Mexel 
Calle Dtagonal No 27~3er 
PISO 
Col. dal Valle 
MeXICO 0 F. C.P. 03100 
Tol. 525·682·8040 
FAX 525·669·2983 

Dlcopel. SA de C. V 
Fco Pimentel No. 98 
Col. San Rafael I 

MeXICO D.F I C.P 06470 
Tel 525·705·7422 
Fax 525·703·1772 

SAUDI ARABIA 

CHILE 
House Dla Semicon Systems, Inc AAE Systems, Inc 
94 Sarejlnl Devi Rd. Flower HIli Shmmachl 642 N Pastoria Ave. 

OTS 
Rosas 1444 
Santiago 
Tel: 562·697·0991 
FAX: 562·699·3316 

CHINAlHONG KONG 

Novel PreciSion Machinery 
Co .. Lid. 
Room 728 Trade Square 

~~!vt~~~~~~~~n Road 

tt:!iJ8i~~~:~~~~t HX 
FAX: (852) 725·3695 

"Field Appticatlon Location 

Secunderabad 500 003 Hlgashl-kan Sunnyvale, CA 94086 
Tel' 91·842·813120. 91·842· 1·23 Shinmachl. Selagaya·kuU.S.A 
813549 Tokyo 154 Tel: (468) 732·1710 

Tel' 03·3439·1600 FAX' (408) 732·3095 
Priya Intemationaillmlted 
Lords, III Floor 
7/1 Lord Sinha Road 
Calcula 700 071 
Tel 91·33·222378.91·33· 
222379 
FAX. 91-33·224884 

FAX' 03·3439·1601 TLX 494·3405 ME SYS 

Okaya Koki 
2·4·18 Sakae 
Naka·ku. Nagoya-shl 460 
Tel 052·204·8315 
FAX' 052·204·8380 

SINGAPORE 

Electronic Resources Pte, 
Lid. 
17 Harvoy Road 
*03·01 Singapore 1336 
Tol: (65) 283·0868 
TWX: RS 56541 ERS 
FAX: (65) 289·5327 

SOUTH AFRICA 

Electronic Building Elements 
178 Erasmus St 
~ff Wale,,"o~ot SI.I 

T~Y~;sr.~~ 2.~~ :6~J 84 
FAX: 011-2712·803·8294 

TAIWAN 

Micro Electronics Corporation 
12th Floor, Section 3 
285 Nanking East Road 
TaIPei. R.O C. 
Tel: (886) 2·7198419 
FAX: (886) 2·7197916 

Acer Sertek Inc. 
15th Floor, Section 2 
Chien Kuo North Rd. 
Taipei 18479 R O.C. 
Tel: 886·2·501·0055 
TWX' 23756 SERTEK 
FAX: (886) 2·5012521 

URUGUAY 

Inlerta .. SA 
8lvr. Espana 2094 
11200 Montevideo 
Tel. 598·249·4600 
FAX: 598·249·3040 

VENEZUELA 

Unixel C A. 
4 Transversal de Monte 
Cristo 
Ed! AXXA. Plso 1. 01. 1 &2 
Centro Empresarlal 80leita 
Caracas 
Tol.582·238·7749 
FAX: 582·238-1816 



NORTH AMERICAN SERVICE OFFICES 

ALABAMA 

Blffninqham 
Huntsville 

ALASKA 

Anchorage 

ARIZONA 

Phoenix· 
Tucson 

ARKANSAS 

Little Rock 

CALIFORNIA 

Bakersfield 
Brea 
carson-
Fresno 
livermore 
Mar Del Rey 
Ontano· 
Orange 
Sacramento· 
San Diego· 
San Francisco" 
Santa Clara" 
Ventura 
Sunnyvale 
Walnut Creek-
Woodland Hills" 

COLORADO 

Colorado Springs 
Denver 
Englewood" 

CONNECTICUT 

Glastonbury" 

DELAWARE 

NewCastle 

FLORIDA 

Ft Lauderdale 
Heathrow 
Jacksonville 
Melbourne 
Pensacola 
Tampa 
West Palm Beach ' 

ARIZONA 

Computervls.lon Customer 
Education 

PrimeService 
Intel Corporation's North American Preferred Service Provider 

Central Dispatch: 1-800-876-SERV (1-800-876-7378) 

GEORGIA MICHIGAN NORTH OAKOTA UTAH 

Atlanta· Ann Harbor Bismark San Lake City· 
Savannah Benton Harbor 
West Robbins Fhnt OHIO VIRGINIA 

HAw,,(n 
Grand Rapids' Cincinnati- Charlottesville 
Leslie Columbus GlenAllen 

Honolulu Livoma· Daylon Maclean· St. Joseph Independence· Norfolk 
ILLINOIS Troy' Middle Helghls' Virginia Beach 

Buffalo· MINNESOTA Toledo· 
WASHINGTON 

CalumelClfy Bloomington· OREGON 
Chicago Bellevue-
Lansing Duluth Beaverton- Otympla 
Oak Brook MISSOURI Renton 

PENNSYLVANIA Richland 
INDIANA Sprlngflold g:~~~~Yd' 

Spokane 
Carmel· SI. Loul.' NEVADA Verdale 
FI Wayne Minden East Erie WASHINGTON D.C.' 

KANSAS Las Vegas Pillsburgh' 
Reno Wayne- St. John WEST VIRGINIA 

Overland Park· 
NEW HAMPSHIRE SOUTH CAROLINA St. Albans 

~ichila 

KENTUCKY Manchester· Charleston WISCONSIN 
Cherry Point 

Lexington NEW JERSEY Columbia Brookfield" 

LOUISVille Fountain Inn SOUTH Green Bay 

Madisonville 
Edison· DAKOTA Madison 
Hamton Town· Wausau 

LOUISIANA Parsippany· SIOUX Falls 
CANADA 

Baton Rouge NEW MEXICO TENNESSEE 
Metarle Albuquerque Bartlett 

Calgary" 
Edmonton 

MAINE NEW YORK 
Chattanooga Halifax 
KnoXVille London* 

Brunswick Albany' NashVille Montreal-

MARYLAND Amherst" TEXAS Ottawa 
DewlH* Toronto* 

Frederick Fairport" Auslln Vancouver, 8C* 
linthicum" Farmingdale" Bay Clly Winnipeg 
RockVille" New York Clly" Beaumont Regina 

NORTH CAROLINA 
Canyon 

MASSACHUSETTS College Station 
Houston" Boston" Brevard Irving· NatICk· Charlotte 

Norton" Greensboro San AnlonlO 
Springfield Haveluch Tyler 

Raleigh 
Wilmington 

NORTH AMERICAN 
CUSTOMER TRAINING CENTERS 

ILLINOIS 

CompulervlSlOn Customer 
Education 

MA$.sACHUSETTS 

ComputervlSlon Customer 
Education 

2401 W Behrend Dr, SUite 17 
PhoeniX 85027 

1 Oakbrook Terrace 
SUite 600 
Oakbrook 60181 

11 Oak Park Drive 
Bedlord 01730 

Tel 1·800·234·8806 

MINNESOTA 

3500 W 80th Street 
SUite 360 
Bloomington 55431 
Tel' (612) 835·6722 

·Carry-In locations 

Tel. 1·800·234·8806 
Tel 1·800·234·8806 

SYSTEMS ENGINEERING OFFICES 
NEW YORK 

2950 Expressway Dr , South 
Islandia 11722 
Tel. (506) 231·3300 




