
























































































































































































inte t PENTIUM® PROCESSOR SPECIFICATION UPDATE 

WORKAROUND: Use one of the following: 

1. Disable pipelining in Dual Processor operation. 

2. Do not use the HOLD/HLDA# protocol, use BOFF# instead. 

STATUS: This erratum affects B-step components. It is fixed in the C-stepping. 

8AP. PICCLK Reflection May Cause an APIC Checksum Error 

PROBLEM: This is an APIC-related errata: Even though the PICCLK signal is a slower frequency clock, it has 
been found to be extremely sensitive to the signal transition speeds and slopes. If the PICCLK specification for 
rise time is met but there is a "knee" or a reflection during a high or low going transition between 0.8V to 2.0V 
then the CPI J may not correctly receive the APIC message, and will generate a checksum error and in addition it 
will try to resend the APIC message. This knee could be as small as 100-200ps, and it may still cause a 
problem. If the reflection occurs regularly, the resend tries on the bus could saturate the bus bandwidth and the 
system could lose interrupts or hang up. 

IMPLICATION: Checksums happen occasionally, but if there is a knee in the PICCLK transition range then there 
is a much higher likelihood of the occurrence. A healthy system will only see one or two per day of operation, if 
this problem shows up then there is a chance that the resends of the checksum errors will saturate the APIC bus 
and hang the system. 

WORKAROUND: Use the Intel Diagnostic tool under Microsoft Windows NT 3.1 to count the number of 
checksum errors that occur. This tool is available to OEMs through Intel, and only works with the latest release 
of the Windows NT 1.1 HAL. If you are an OEM, contact your Intel representative to get a copy. 

Verify that the PICCLK signal meets the new .15ns (min), 2.5ns (max), specification for a rise from 0.8V to 2.0V 
or a fall between 2.0V and 0.8V. Also verify tha.t this signal is "clean" , and there are no chances or evidence of 
reflection during this time. The reflection would show up as ledges in the transition of the signal in the 0.8V to 
2.0V transition range. If there is any evidence of a reflection and the system shows errors on the diagnostic tool, 
then the PICCLK line must be reworked to cleah this up. The rework could include a different clock driver, and/or 
rerouting the clock lines on the board. See the Specification Clarification that is part of this document for 
guidance on PICCLK routing. See also the Specification Change section of this document for more details on the 
PICCLK specification, 

STATUS: This erratum affects B-step components, the PICCLK circuits were redesigned to show less 
sensitivity in the C-stepping. 

9AP. Spurious Interrupt in APIC Through Local Mode 

PROBLEM: This erratum affectsAPIC in through Local (virtual wire) mode. The system can be a uniprocessing 
or dual processing system that is using a 75-, 90- or1 �~�O�-�M�H�z� Pentium processor with the APIC in through-local 
(virtual wire) mode. This mode is supposed to caUse the processor to respond to interrupts identically to a Level 
triggered 8259 interrupt controller, andis typically used to provide AT compatibility mode for existing drivers. 
Currently it acts as an edge triggered mode interrupt controller,latching any interrupts that may be quickly 
asserted and then deasserted based on driver interception. The result is that some operating systems (Le., 
Novell') will report the spurious interrupt and it may impact the performance or operation of certain debug hooks 
for the operating system or network. Software disabling of the APIC by clearing bit 8 of the SVR (spurious vector 
interrupt register) will not prevent this from occurring. 

IMPLICATION: Reports of the a spurious interrupt or lost interrupt message may continuously be output to the 
terminal connection and fill the screen of a monitoring host. 
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WORKAROUND: Use one of the following: 

1. Ignore/disable the spurious interrupt reports. This may impact other debug hooks normally associated with 
the network or operating system. 

2. Rewrite drivers such that they disable interrupt processing during the driver execution, and then re-enable 
the interrupts at the end of the procedure. 

3. Disable APIC instead of running it in through Local mode. 

By Hardware: .By deasserting the APICEN pin prior to the falling edge of reset. 

By Software: This can be done on the B-step components by using a reserved bit (bit 4) in the TR12 test 
register set to '1'. The use of a reserved bit is only for the B-steppings (B 1, B3, and B5) of the 75-, 90-. and 
1 ~O-MHz Pentium processors and the function of this bit may change in future steppings. When 
implementing this workaround ensure that the BIOS does a CPUID check looking for a specific B stepping of 
the device. CPUIDs for the following components are B1 = 0521 H, B3= 0522H and B5= 0524H. If the TR12 
register is used, APIC is fully disabled. To re-enable APIC, bit 4 must be cleared to '0' and then a warm reset 
of the part performed prior to APIC use of any kind. 

4. Use Virtual-Wire mode via I/O APIC. 

STATUS: This erratum affects all steppings. 

10AP. Potential for Lost Interrupts while Using APIC in Through Local 
Mode 

PROBLEM: This erratum affects APIC in through Local (virtual wire) mode. If a uniprocessing or dual 
processing system is using a 75-, 90- or 1 ~O-MHz Pentium processor with the APIC in through Local (virtual 
wire) mode, and the chipset is able to re-assert the INTR line prior to completion of the second Interrupt 
acknowledge cycle (from a prior assertion of the INTR line), then the processor will neither recognize nor service 
the second interrupt. The assertion edge of INTR has to occur after the completion of the second IntAck BRDY#, 
if there is a transition and this transition is held high during the restricted time period, this INTR will not be 
recognized. Software disabling of the APIC by clearing bit 8 of the SVR (spurious vector interrupt register) will 
not prevent this from occurring. 

elK 

ADS# 

INTR 

BRDY# 

IMPLICATION: If the conditions listed above are met the system may hang up since there would be an interrupt 
that would not get serviced. 
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WORKAROUND: Use one of the following: 

1. Verify/Modify chipsets such that they cannot assert a second INTR for processing prior the completion of 
both Interrupt acknowledge cycles for the first INTR. 

2. Disable APIC instead of running in through Local mode. 

8y Hardware: This can be done through hardware by deasserting the APICEN pin prior to the falling edge of 
reset. 

8y Software: This can be done on the 8-step components by using a reserved bit (bit 4) in the TR12 test 
register set to '1'. The use of a reserved bit is only for the 8-steppings (81, 83, or 85) of the 75-, 90-, and 
100-MHz Pentium processors and the function of this bit may change in future steppings. When 
implementing this workaround ensure the 810S does a CPUID check looking for a specific 8 stepping of the 
device. CPUIDs for the following components are 81 = 0521H, 83= 0522H and 85= 0524H. If the TR12 
register is used APIC is fully disabled. To re-enable APIC, bit 4 must be cleared to '0' and then a warm reset 
of the part performed prior to APIC use of any kind. 

STATUS: This erratum affects 8-step components. It is fixed in the C-stepping. 

83 



PENTIUM@ PROCESSOR SPECIFICATION UPDATE intet 

PROBLEM: If the processor is writing to one of its local APIC registers when the HOLD pin is asserted, then the 
next assertion of HOLD or BOFF# can potentially cause a subsequent APIC write cycle to be lost. This may 
occur as a result of the following sequence of events: 

1. The CPU issues a write cycle to one of its local APIC registers (this cycles runs internally to the CPU but the 
corresponding APIC address is observed on the address bus while the cycle is executing) 

2. HOLD is asserted while this APIC cycle is executing. (The write cycle to the local APIC register does 
complete but internal logic remembers to restart this cycle upon deassertion of HOLD) 

3. The processor asserts HLDA 

4. HOLD is deasserted. 

5. The processor deasserts HLDA 

6. The first APIC write cycle appears to restart 

7. Another HOLD or the BOFF# signal is asserted while this restarted APIC write cycle is executing internally 

8. The processor asserts HLDA (if HOLD is asserted) 

9. HOLD or BOFF# is deasserted 

10. The processor deasserts HLDA (if HOLD is asserted) 

11. The CPU issues the next APIC write cycle to one of its local APIC registers and there is no bus activity prior 
to this cycle and the previous restarted APIC write cycle. 

12. This subsequent APIC write cycle is observed to start (the correct address is observed on the bus), 
however it fails to complete internally. In other words, from a software perspective this APIC write instruction 
is lost. 

IMPLICATION: This problem affects systems that use HOLDIHLDA and enable the local APIC of the CPU. If the 
second APIC write cycle is an EOI (End of Interrupt) cycle, the CPU will stop servicing subsequent interrupts of 
equal or less priority. This may cause the system to hang. If the second APIC write cycle is not an EOI, the 
failure mode would depend on the particular APIC register that is not updated correctly. 

WORKAROUNO: Using one of the following workarounds will avoid this erratum: 

1. This problem will not occur if an instruction in between the two APIC write commands in the code results in a 
bus cycle. This may also be achieved by inserting an APIC read instruction (reading one of the local APIC 
registers) before every APIC write instruction. Other instructions such as I/O or locked instructions would 
also force bus activity prior to executing an APIC write and will avoid this erratum. 

2. Disable the local APIC if running in Uniprocessor mode. 

3. In Dual Processor mode, delay the next assertion of HOLD or BOFF# to allow the restarted APIC write cycle 
to complete. 

STATUS: Present on all steppings of PP 75/90/100. Will be fixed on the D-Stepping. 

HAROWAREWORKAROUNO 

None. 
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1TCP. CPU May Not Reset Correctly Due to Floating FRCMC# Pin 

PROBLEM: The functional redundancy master/checker (FRCMC#) input is sampled by the processor during 
reset (it is ignored after reset). If it is sampled active, then it tri-states the outputs. In the TCP package, this input 
is not bonded out, and is therefore floating internally. The possibility exists that the processor will sample this 
input low during reset and tri-state the outputs. 

IMPLICATION: The system may fail to boot up. 

WORKAROUNO: If CPU fails to reset, reboot the system. 

STATUS: This erratum is fixed in the TCP package used in 8-3 and later steppings. 

2TCP. BRDY# Does Not Have Buffer Selection Capability 

PROBLEM: The Pentium processor (610\75) Databook for the 75-MHz processor describes the capability of 
configuring selectable buffer sizes via the 8RDY# and 8USCHK# pins. This selection capability is not available; 
only the Typical Stand Alone Component strength is available. 

IMPLICATION: Only the Typical Stand Alone Component buffer size (E82) is available. 

WORKAROUNO: None 

STATUS: This erratum is fixed in the TCP package used in 8-3 and later steppings. 
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SPECIFICATION CLARIFICATIONS 

1. Pentium@> Processor's Response to Startup and Init IPls 

The 75-, 90-, and 1 OO-MHz Pentium processors, when used as a dual processor upgrade component, will 
require a STARTUP IPI to wake up this part after the following two situations: 

1. After any assertion of RESET. 

or 

2. After any assertion of INIT. 

(The assertion of INIT could come from toggling the INIT pin or though an APIC IPI.) 

In either case, the dual processor upgrade component will not jump to the RESET Vector, it will instead go into a 
halt state. If an INIT IPI is then sent to the halted upgrade component, it will be latched and kept pending until a 
STARTUP IPI is received. From the time the STARTUP IPI is received the CPU will respond to further INIT IPls 
but will ignore any STARTUP IPls. It will not respond to future STARTUP IPls until a RESET assertion or an 
INIT assertion (INIT Pin or INIT IPI) happens again. 

The 75-, 90, and 100-MHz Pentium processors, when used as a primary processor, will never respond to a 
STARTUP IPI at any time. It will ignore the STARTUP IPI with no effects. 

To shutdown the processors the operating system should only use the INIT IPI, STARTUP IPls should never be 
used once the processors are running. 

The following pseudo-code shows the logic flow of the APIC version check prior to startup: 

cpu_startup () 
{ 

issue STARTUP IPI to the target processor 
delay 20microseconds 
wait for the target processor to set an ONLINE flag 
if the ONLINE flag is set, 

return 
if timeout, 

issue INIT IPI to the target processor 

2. APIC ID Should Be Driven on the BE[3:0] Pins 

The Byte Enable Pins BE[3:0] are sampled at the falling edge of RESET to establish the APIC 10 for the 
Processor. There are strong pull down resistors on the BE pins internally that make it impractical to use pull up 
circuits to drive the APIC 10. When not using the default APIC 10 of the component, the value of the pullup 
resistors would have to be 50Q or less. For this reason it Is suggested to use active drivers on these lines that 
would drive the APIC 10 to the component during the falling edge of RESET; passive pullups should be avoided. 

When POP SS is used to switch from a 32-bit stack to a 16-bit stack, the Pentium processor updates ESP[15:0] 
(or the SP register), based on the new value of the B bit (B = '0') of the stack segment descriptor. In the case 
where the value in ESP before the switch contains a boundary condition (e.g., ESP[31 :0] = 07ffffffch), the new 
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value in ESP after the switch will only be reflected on the lower 16 bits (Le., ESP[31 :0] = 07fffOOOOh). Therefore, 
code that switches from a 32-bit stack to a 16-bit stack via the POP SS instruction must not rely on ESP[31 :16]. 

Similar considerations apply when switching from 16-bit to 32-bit stacks. When executing POP SS to switch 
from 16-bit stack to 32-bit stack, only SP (the old stack size) is used to increment to the stack pointer, instead of 
ESP (the new stack size, 32-bit). 

4. SMI# during CPU Shutdown 

The current Pentium processor specification allows SMI# to be recognized while in shutdown state. However, if 
SMM is entered from shutdown state, the following must be considered: 

1. If FLUSH# is asserted after the processor has entered SMM from a shutdown state, the processor will 
service the FLUSH# and then re-enter the shutdown state rather then returning to SMM. System should 
either assert SMI# and FLUSH# simultaneously or prevent FLUSH# from being asserted while SMIACT# is 
active. 

2. Servicing an SMI# request during the shutdown state could potentially further corrupt the system if the 
shutdown state occurred as a result of an error encountered during the RSM instruction (misaligned 
5MBASE, reserved bit of CR4 is set to '1', etc.) 

Once the system has detected that the processor has entered shutdown state (through the special bus cycle), it 
should generate an NMI interrupt or invoke reset initialization to get the processor out of the shutdown state 
before allowing an SMI# to be asserted to the processor. 

Future versions of the Pentium processor will block recognition of SMI# during the shutdown state and prevent 
this occurrence. 

5. APIC Timer Use Clarification 

The APIC Timer functions correctly, but there is one timer "tick" that is a different pulse width than the other 
timer "ticks". The countdown performs correctly regardless of the divisor that is programmed, each of these ticks 
is of the same pulse width, but the last tick is held for just one single timer clock regardless of the divisor 
programmed. This results in a slightly inaccurate timer. This last tick pulse width is shown in the top diagram. 
The lower diagram shows how the accuracy of the timer will be corrected in a future stepping. This phenomenon 
occurs when the timer is used as a single shot generator as well. 

Note: The CPU Bus clock in which the CCR is loaded from the ICR occurs one clock after the ICR is loaded. 
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CPI Bus Clock 

TimeBase Clock 

I~~~~~~ II ICR 

CCR IX I Xl 5141312111~5 14131211 Icj5141 

I I I 
Start Interrupt Interrupt 

Occu rs Occu rs 
Here Here 

CPI Bus Clock 

TimeBase Clock 

ICR I~~~~~~ II 
CCR Ix I xl 51 413121 I 51 41 31 21 I 51 41 

I I I 
Start Interrupt Interrupt 

Occurs Occurs 
Here Here 

intet 

Many of the APIC errors that are listed in the errata concern checksum errors on the APIC bus. This 
specification clarification is to address the elimination of checksum errors on the APIC bus. Doing so would 
reduce the error rate and would eliminate the possibility of dropping of Interprocessor Interrupts (IPI) due to 
mUltiple data errors on the same APIC message. Getting a single checksum error does not typically pose a 
problem, because the error will cause the APIC message will be resent, but if there is a high error rate then there 
is a possibility that the retries of the APIC messages may take up the bandwidth of the APIC bus some may be 
rescheduled or accidentally dropped. A system that performs in this manner has a fundamental design problem 
that needs to be corrected. 

Most of the checksum errors observed are a result of the PICCLK not crossing the threshold cleanly, this can be 
tracked down to 2 possible issues: PICCLK marginally meeting rise/fall time specification, and reflections 
causing PICCLK to re-cross the threshold. Both of the problems are fairly easily solved, and a robust system 
design will typically show zero checksum errors in a 24 hour period during stress testing. 

The current specification for the rise/fall time of the PICCLK signal is shown in the timing tables as t60e and t60f 
for all frequencies. This rise/fall time must be met to guarantee correct operation of the device. This rise/fall time 
should be verified at all receivers of the PICCLK signal. If a daisy chain type route is used with a large series 
termination resistor the rise/fall time at the devices near the driver end of the net are the most critical and should 
be checked. The high and low time specifications also need to be verified to meet the specification. 

There is also a good chance that in a system using daisy chain route topologies that there will be reflections 
seen by receivers located close to the driver. It would be recommended to use a balanced star type route on 
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clock signals like PICCLK to ensure there are no reflections that may re-cross any trip thresholds on the inputs 
to the CPU. The correct balanced route is based on both the length of the traces and the relative input 
capacitance loading presented by each device. It is also important to verify the selection of the correct series 
terminating resistors to dampen out any reflections on this line. 

The values of the series resistances should be chosen using the following guidelines: 

Single Receiver: 

1. Driver and receiver on opposite ends of the trace. 

2. R_driver + R_terminator = Zoo 

Multiple Receivers: 

1. Trace has 1 branch per receiver, branches are of equal equivalent capacitive loads. 

2. Branch as close as possible to the Driver. 

3. For single termination resistor (n branches): 

a. Place terminator as close to driver as possible. 

b. R_driver + R_terminator = Zo / n 

4. For multiple termination resistors (n branches): 

a. Place terminators on each branch, as close to the branch point as possible. 

b. R_driver + R_terminator / n = Zo / n 

Even though PICCLK is a lower frequency clock this clock is still critical and should be routed with care and 
reflections at each node should be eliminated. More detailed clock routing techniques are available in the 
Pentium™ Processor Clock Design application note (AP-479), Order Number 241574. 

7. Boundary Scan RUNBIST Register Requires Initialization Prior to 
Use 

It has been found that the Reset cell of the Boundary Scan register is not correctly initialized prior to use. There 
is a failing result reported from running the RUNBIST Command through the Boundary Scan circuitry. 

The IEEE 1149.1-1990 specification states: ''where a test data register (other than the Boundary Scan register) 
must be initialized prior to execution of the self-test this must occur at the start of the self-test without any 
requirement to shift data into the component." 

To execute the TAP RUNBIST instruction: 

1. Select "Sample/Preload" TAP instruction (XXXXXXXXX0001) and load the RESET BSCAN cell (cell #52) 
with'O'. 

2. Shift in the "Runbist" TAP instruction move to and wait in the "run-test-idle" state for 2 '9 clocks. 

3. Examine the pass/fail status by advancing to the "shift-dr" state to read the runbist register. 
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8. Restrictions on Marking Lines As Non-Cacheable in Dual 
Processing Mode 

In a uniprocessor environment it may be possible to lock the data in the cache, by loading the data in the cache 
and then programming that region to be non-cacheable. By doing so, that region of the cache will never get 
invalidated. The result of this is that areas of the cache may be set as non-cacheable. In a DP system this would 
be prevented by the bootup processor upon recognition of the DP environment. 

In a Dual processing environment, upon bootup, the primary processor will disable the capability of programming 
specific lines in the cache as non-cacheable. This is required since both processors drive HIT and HITM# in 
specific clocks as a result of an external snoop, and both processors will required to respond correclly to this 
external snoop. On detection of DP, the cacheability controls are overridden, the cache bits are set to (NW=1, 
CD=1). Since Dual Processor mode is recognized at bootup, the second processor does not have to be enabled 
to see this occur. 
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DOCUMENTATION CHANGES 
The Documentation Changes listed in this section apply to the Pentium™ Family User's Manual Databook, 
Volume 1. All Documentation Changes will be incorporated into the apprc.priate Pentium processor 
documentation. 

1. Usage of PEN#, Volume 1, Page 5-57 

PEN# pin along with CR4.MCE are used to enable a machine check exception if sampled active during a 
BRDY#. This pin indicates that correct parity is being returned from the bus. If this pin is sampled inactive, it 
does not prevent PCHK# from being asserted in response to a bus parity error. If systems are using PCHK#, 
they should be aware of this usage of PEN#. 

2. 5V Tolerant Input PICCLK, Volume 1, Page 18-5 

In section 18.2.5 the third sentence of that paragraph says: 

"However, two clock inputs are 5V safe, ClK and TCK." 

It should read: 

"However, two clock inputs are 5V safe, ClK and PICClK." 

TCK pin is not a 5V tolerant pin, this pin should always be driven with a 3.3V level signal. 

3. CPUTYP Pin Relation Table, Volume 1, Page 21-13 

The CPUTYP Pin Relation Table on page 21-13 should read. 

DPEN# When CPUTYP is strapped to Vee, the DPEN# is driven active to indicate that the second socket is 
occupied. 

FERR# When CPUTYP is strapped to Vee, the FERR# output pin is undefined. 

4. FSAVElFNSAVE during FRC Mode, Volume 3, Page 25-133 

FINIT/FNINIT must be used to initialize FPU state prior to using FSAVE/FNSAVE in FRC mode. 

5. Tri-state Test Mode, Some Pins Have Pullups 

When Tri-state Test mode is entered, by holding FlUSH# low at the falling edge of RESET, all output pins of the 
Pentium processor are set into a Tri-state Test mode. There are 5 (7 in DP) pins that have internal pullups 
attached that show these pins going high during Tri-state Test mode. There is 1 pin, PICD1, that has an internal 
pulldown attached that show this pin going low during Tri-state Test mode. The 5 pins that have pullups are 
PHIT#, PHITM#, PBREQ#, PBGNT#, PIC DO. There are 2 other pins that have pull ups attached during Dual 
Processor mode, HIT#, HITM#. The pullups on these pins (except HIT#) have a value of about 30KQ, HIT# is 
about2KQ. 
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6. Private Pins Not Tri-stated in Test Mode 

The following document change is being made to chapter 27 (Testability) of Volume 1 of the Pentium™ 
Processor User's Manual (document 241428). Specifically, section 27.3, Private Interface Pins, is being added 
which states: 

"In a dual-processor system, the private interface pins are not floated in Tri-state Test mode. These pins are 
PBREQ#, PBGNT#, PHIT#, and PHITM#." 
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FAX: (313) 851·8770 SOUTH CAROLINA Ottawa K2B 8H6 

l~n~~ C~~'ebUry Road MINNESOTA ~~~~ ~~~~iane Road 

Tel: (800) 628·8686 
FAX: (613) 820·5936 

Suite 311 
Danbury 06811 tlntel Corp. Suite 4 tlntel of Canada, Ltd. 
Tel: (800) 628·8686 3500 Wesl 801h Sireel Columbia 29223 190 Attwell Drive 
FAX: (203) 778·2168 Suile 360 Tel: (800) 628·8686 Suite 500 

Bloomington 55431 FAX: (803) 788·7999 Rexdale M9W 6H8 
FLORIDA ~~2~~~~t.~~~~ Intel Corp. 

Tel: (800) 628·8686 
FAX: (416) 675·2438 

tlntol Corp. FAX: (612) 831-6497 100 Executive Center 
800 Fairway Drive Drive QUEBEC 
Suile 160 NEW JERSEY Suite 109, B183 
Deertield Beach 33441 Greenville 29615 tlntsl of Canada, Ltd. 

~~f~~g~?~g;~~~~4 
Inlel Corp. Tel: (800) 628·8686 1 Rue Holiday, Tour West 
2001 Roule 46 FAX: (803) 297·3401 Suite 320 
Suite 310 PI. Claire H9R 5N3 
Parsippany 07054 
Tel: (800) 628·8686 
FAX: (201) 402-4893 

Tel: (800) 628·8686 
FAX: 514·694·0064 

* Field Application Location 
t Sales and Service Office 



EUROPEAN DISTRIBUTORS/REPRESENTATIVES 
AUSTRIA FRANCE "Poulladls Associates "Diode Components SLOVAKIA 

Corp. Cohbaan 17 
··*Elbatex GmbH ** Arrow Electronlque Arlstotelous Street 3 3439 NG Nieuwegein Elbatex 
Eltnergasse 6 73~79 Rue des Solets ~~g~u A~~.~;O Tel: (31) 3402 91234 ~feg~~ig~s:a~:lava A·1231 Wlen Silic 585 FAX: (31) 3402 3 5924 
Tel: (43) 1 866420 94663 Rungis Cedex Tel: (30) 1 9242072 **:l:Konlng an Hartman Tel: (42) 7 831 320 
FAX: (43) 1 86642372 Tel: (33) 1 49784978 FAX: (30) 1 9241066 FAX: (42) 7 831 320 
":t:Spoerle Elaldronlc FAX: (33) 1 4978 0596 Energieweg 1 

HUNGARY 2627 AP Delft SLOVENIA HeiligentstAdter Sir. 52 AYnetEMGSA Tel: (31) 15 609 906 
A·1190Wien 79, Rue Pierre Semard Elbatax FAX: (31) 15619194 Elbatex 

~~~~~)1l~~96~~~3 92310 Chat ilion Gabor Takacs Stagna 19 
Tel: (33) 1 49652500 Vael U, 202 NORWAY SLO-61117 lubljana 

BELGIUM 
FAX: (33) 1 49652769 H·1138 Budapest 

UAvnet Nortec AIS 
Tel: (30) 61 191126 

Tel: (36) 1140 9194 FAX: (30) 61192 398 
*Mdtrologle FAX: (36) 11209478 Postbox 123 

**:f:lnalca Tour d'Asnleres N·1364 HYalstad SOUTH AFRICA Ave des Croix de Guerra 4, Avenue Laurent Cely IRELAND ~~k~t~~~U:U~~5 94 92606 Asnlbres Cedex ··*EBE 
1120 Bru.elle. Tel: (33) 1 40809000 ··*Mlcro Marketing 178 Erasmus Street 
Tel: (32) 2 244 2811 FAX: (33) 1 4791 0561 Taney Hall- Eglinton :tcomputer~stam Meyerspark 
FAX: (32) 2 216 3304 

"Tekelec Terrace W~:8:~!~~8 Pretoria 0184 
Dundrum m!~~h1~28g3J~~g4 ··Dlode Cite des Bruyeres Dublin 14 Hvamsvlngen 24 

Keiberg 2 5, Rue carle Vernet·BP2 Tel: (353) 1 298 9400 N·2013 Sk~e"en 
Mlnervastraat, 14/82 92310Savre. FAX: (353) 1 2989828 Tel: (47~ 6 845411 SPAIN 
1930 Zaventem Tel: (33) 1 46232425 FAX: (4 ) 63 845 310 
Tel: (32) 2 725 4660 FAX: (33) 1 45072191 Arrow Electronics Farnell Electronic 

··Arrow/ATO 
FAX: (32) 2 725 4511 Unit 7 • Newland Electronica Inelco Business Park Services AlS Albasanz 75·3 CHS 135 Avenue louis Nass Road· Condalkin Postbox 120 Furuset 28037 Madrid Budasteenweg 2 Roche Dublin 22 ~fW~lU~:~ 89 Tel: (34) 1 3041534 1830 Machelen 92621 Gennevilliers 
Tel: (32) 2 255 0700 Tel: (33) 1 41854949 

Tel: (353) 1 6271949 

~~~~~~f~63~U~5 
FAX: (34) 1 3272778 

FAX: (32) 2 252 5900 FAX: (33) 1 47980543 
FAX: (353) 1 459 5490 

CZECH REPUBLIC CHS ISRAEL POLAND 
11 Rue de Cambrai *Metrologla 

Elbatex .... :t:Eastronics Limited Avda. Industria, 32-2 75019 Paris Rozanis 11· P.O.B. Elbatex 28100 Alcobendas Prechodni 11 ~~k!~~)114~gU~~&t 39300 ul. Hoza 29/31 M6 Madrid C8·14000 Praha 4 Tel Baruch Pl-00·681 Warszawa Tel: (34) 1 661 1142 Tel: (42) 2 692 8087 Tel: (48) 2 623 060209 
FAX: (42) 2 471 8203 GERMANY Tel·Avlv 61392 

FAX: (48) 2 823 0605 
FAX: (34) 1 661 5755 

DENMARK MAYnet E2000 ~~k~~~~~N:lU~~6 PORTUGAL 
Diode 
c/Orense, 34 

M AYnet Nortec A/S 
Stahlgruberring 12 ITALY MArrow/ATO 28080 Madrid 
81829 MOnchen Tel: (34) 1 5553686 Transformervej 17 Tet: (49) 89 451 1001 Electronlca LOA 

DK·2730 He~ev FAX: (49) 89 45110129 
AYnetEMG Quinta Grande, FAX: (34) 1 5567159 

~~~~l~~~~l~~ 
Via Novara, 570 Late 20· RIC DTO 

;;;:'g~t~~o~:~ 
20100 Milano 2700 Amadora 

SWEDEN 
Tel: (39) 2 38103100 

-·tFarnell Electronic 65549 Limburg FAX: (39) 2 38 002 988 Tel: (351) 1 4714182 :t:Avnet Computer AB 
Services AS Tel: (49) 6431 5080 

FAX: (351) 1 471 5886 Box 1392 

Naverland 29 FAX: (49) 6431 5082 89 
Farnell Electronic RUSSIA ~~lg~~ni1~O~~ 7 

DK·2600 Glostr'f, Services SpA 
Tel: (45~ 52546 45 *Metrologle GmbH Vlale Mllanofiorl E/5 Marvel Tel: (46) 86291400 

FAX: (4 ) 4245 7624 Steinerstrasse 15 1·20090 Assago 
1~3~~~r.a~:t:r~rg~~ 

FAX: (46) 8 627 5165 
81369 MOnchen Tel: (39) 2 824 701 --Avnet Nortec AB 

ESTONIA m!~~~r~l~~21n111 
FAX: (30) 2 824 2631 

~~!~r~~l~m~g8 Box 1830 
--Avnat Baltronlc AS "Lasl Elatronlca 5·171 27 Solna 

Akadeemia tee 21 F, CHS GmbH P.I. 00839000155 Merlsel Tel: (46) 8 7051800 

EE0026 Ohepark2 Vlale Fulvio Testi, N.280 3 Kroutitskiy Val Street FAX: (46) 8 836 918 

Tallinn 21222 Rosengarten 20126 Milano Section 2 --Farnell Electronic 
Tel: (372) 2 527 349 Tel: (49) 4108120 Tel: (39) 2 661 431 109044 Moscow Services AB 
FAX: (372) 2 527 556 FAX: (49) 41081297 FAX: (39) 2 6610 1385 Tel: (7) 0952764718 Ankdammsgatan 32 

*Raab Karchor Telcorn FAX: (7) 0952764714 Bo.1330 
FINLAND Elok1ronlk GmbH Via Lorenteggio 270/A Novolat 8·171 26 Solna 

··*Computer 2000 ~~31s4~e:tt~t:? 66 
20152 Milano 53 Russkaya Street Tel: (46) 8 830 020 

Pyn~titte3 Tel: (39) 2 4830 2640 630058 Novosibirsk FAX: (46) 8 825 770 

P.O. Box 44 Tel: (49) 2153 7330 FAX: (39) 2 4830 2010 Tel: (7) 383 235 6672 SWITZERLAND 
SF·02231 Espoo FAX: (49) 2153 733513 Lifeboat FAX: (7) 383 233 1788 
Tel: (358) 0 887 331 Spoerle Electronic Via Galileo Ferraris 2 StinsCaman *ElbatexAG 
FAX: (358) 0 887 33343 Max-Planck Strausse 1· 20147 Saronno 126 Pervomaiskaya Hardstrasse 7 

Avnet Nortac OY 3 Tel: (39) 2 9670 1592 Street CH-5430 WeHingen 

Italahdenkatu 22 63303 Drelelch FAX: (39) 2 96703113 105203 Moscow Tel: (41) 56 275 000 

SF·00210 Helsinki Tel: (49) 6103304343 Tel: (7) 0954654763 FAX: (41) 56271 240 

Tel: (358) 0 670 277 FAX: (49) 6103304425 LATVIA FAX: (7) 0954659034 *Fabrlmox AG 
FAX: (358) 0 692 2326 Avnet Baltronlc Cherstrasse 4 

GREECE Maskavas lela 40142 SAUDI ARABIA CH·81520pfikon· Farnell Electronic ~v~~1g%:.oom 513 Services O.Y. *Ergodata Hoshanco Glallbrugg 

PL. 25 Aigiroupoleos 2a Tel: (371) 2 211109 Airport Road· PO Bo. Tel: (41) 1 8746262 

~~~ggk~~a~e1.lnki 
176 76 Kalithea FAX: (371) 2 211109 382 FAX: (41) 1 8746200 
Tel: (30) 1 951 0922 

NETHERLANDS 
Riyadh 11411 *iMITEC 

Tel: (358) 0793100 FAX: (30) 1 9593160 Tel: (966) 1 477 2323 Zurichstrasse 
FAX: (358) 0 701 9892 *Datelcom B,V, 

FAX: (966) 1 4792588 CH·8185 Wlnkel·Ruli 
Tel: (41) 1 8620055 Meldoomkdae 22 FAX: (41) 1 8620266 3993 AE Houten 

Tel: (31) 3403 57222 
FAX: (31) 3403 57220 

-- Technical Distributor 
* VAD 



INTERNATIONAL 
DISTRIBUTORS/REPRESENTATIVES 

ARGENTINA COLOMBIA C. Itoh Techno-Science NEW ZEALAND TAIWAN 

DAFSYS Consulting 2t'!'riid~ '~rD~~~~ ~~a 
Co., ltd. 

Email Electronics Acar Sertak Inc. 
S.A. ~:~!~~~!~ioyama 36 Olive Road 11-15/F,135Section2 
Chacabuco, 90-6 Piso B4A·55 loco 130 Minato-ku, Tokyo 107 Penrose, Auclkand Chien Kuo North Road 
1069 Buenos Aires Dorado Plaza Tel: B1 3 497 4900 Attn: Dean Danford Taipei 10479 
Tel: 54 1 342 7726 Santa Fe de Bogota D.C. FAX: 81 3497 4B79 Tel: 64 9 591 155 Tel: 8862 501 0055 
FAX: 54 1 334 1871 Tel: 571 295 3642 FAX: 64 9 592 681 TWX: 23756 SERTEK 

:~lcDm Electronics 
FAX: 571 2955998 Dia Samlcon Systems, FAX: 886 2 50 12521 

Inc, PAKISTAN 
HONG KONG Wacore64 Synntax Technology 

Bernardo de Irigoyen 
~~~g~;:-~~~~~~o 154 

~~B~Sa~IS,,~~~ms ~~~~. ~5~ection 3 972·2B ~~~~Oe~~~::a~~~~~~1 1304 Buenos Aires Tel: B1 3 4B7 03B6 Awami Complex Ming-Sheng East Road 
Tel: 541 304201B Hing Fang Road FAX: B1 3 4B7 BOBB Garden Town Taipei 
FAX: 541 304201B KwaiChung Tel: 42 B65 173 

New Territories Okay. Kokl FAX: 42 B71 52B URUGUAY 
AUSTRALIA Tel: B52 4B7 BB26 2-4·1B Sakee 

TLX: 3039B COMAG HX Naka-ku, Nagoya·shi 460 SAUDI ARABIA Intarfasa SouthA. 

~~~~~d~r:~n~~~~I~oad FAX: B52 4B7 126B Tel: B1 522042916 Bulevar Espana 2094 
FAX: B1 522042901 AAE Systems, Inc. 11200 Montevideo 

Box Hill, Victoria 3128 Novel Precision 642 N. Pastona Avenue Tel: 598 249 4600 

BRAZIL 
Machinery Co., Ltd. Ryoyo Electro Corp. Sunnyvale, CA 94086 FAX: 59B 249 3040 
Room 728 Konwa Bldg. U.SouthA. 

6~:uen~~;~e:aon ~~!d 1·12·22 Tsukiji Tel: 40B 7321710 YUGOSLAVIA 
Hitech 

~~I~~·1k~ r~l~J~1 FAX: 40B 732 3095 
Av. Eng. Luiz Carlos Kowloon TlX: 494 3405 AAE SYS H.R. Microelectronics 

Berrlnl Tel: 852 360 B999 FAX: B1 335465044 Corp. 

801-12 andar TLX: 32032 NVTNl HX SINGAPORE 2005 de la Cruz 

Sao PauioiSP FAX: B52 7253695 KOREA Boulevard 
PEAC Electronics and Suite 190 

~:F:'5~4fm21355 
Cable: NVTNCINDHK 

Samsung ElectronIcs Chemicals, PTE, Ltd. Santa Clara, CA 95050 H.K. 
15th Aoor, Severance 03·05 Kewalram Hill View U.S.A. FAX: 55 11 2402650 

INDIA Bldg. Singapore 2366 Tel: (40B) 9BB·0286 
Itaucom B4·11,5·KA, Tel: 65 763 6BB9 TlX: 3B7452 

SES Computers and Narndaemoon Ro FAX: 65 763 6B19 FAX: (40B) 9BB·0306 
Av. Wilhelm Winter, 301 Technologies Pvt., Ltd. Chung·Ku, Seoul 1 00· 

SAl Services JundaVSP 11/1B SNS Chambers 095 MOUNTAIN VIEW, CA 

~:F::513m~~1B4 239 Palace Upper Tel: B2 2 259 4755 International PTE, Ltd. ~overs rest of Latin 
Orchards FAX: B2 2 259 24B2 19·01A, Tong Eng merlca) 

FAXl55 11 7353004 ~:~~:~i~~::ar 
Building 

~~~'l~~8k Electronics 101 Cecil Street Intectra 
CHilE Bangalare 560 080 ~~~~~~~~7°1g~2 2629 Terminal Boulevard 

Tel: 91 BO 334 B4B1 Yong San Electronic Mountain View, CA 
DTS FAX: 91 BO 334 36B5 Office FAX: 65 227 1963 94043 
Rosas 1444 3F/RM303 U.S.A. 
Santiago Prlya International, Ltd. 16-58, 3-KA, Han Gang Electronic Resources, 

m!tmm7~:JgB Tel: 562 697 0991 0·6 2nd Floor Ru PTE, ltd. 
FAX: 562 699 3316 Devatha Plaza Yang San·Ku, Seoul 17 Harvey Road #04·01 

131/132 Residency Road Singapore 1336 
CHINA Bangalare 560 025 MEXICO Tel: 65 2B3 OBBB, 2B9 

Tel: 91 BO 221 4027 161B 
Novel Precision FAX: 91 BO 221 4150 Dlcopel, SouthA. de TWX: RS 56541 FRELS 

~~~:::~2'l TC:CJe L~uare c.v. FAX: 65 2B9 5327 
JAPAN Fcc. Pimentel No. 98 

6B1 Cheung Sha Wan Col. San Rafael SOUTH AFRICA 
Road Asahl Electronics Co, Mexico D.F., C.P. 06470 

Electronic Building Kowloon, Hong Kong ltd. Tel: 525 705 7422 
Tel: B52 360 B999 KMM Building 2-14·1 Fax: 525 703 1772 Elements 
TlX: 32032 NVTNl HX Asano 178 Erasmus Street 
FAX: B52 725 3695 Kokurakita-ku Dicopel Inc. Meyerspark, Pretoria 
Cable: NVTNCINDHK Kitakyushu-shi 802 2256 Main Street 01B4 
H.K. Tel: B1 93 511 6471 Suite 18 Tel: 2712 803 76BO 

FAX: B1 93 551 7B61 Chula Vista, CA 91911 FAX: 2712 B03 B294 
U.S.A. 
Te;: (619) 423·3392 
FAX: (619) 423·3394 



NORTH AMERICAN SERVICE OFFICES 

ALABAMA 
Birmingham 
Huntsville 

ALASKA 
Anchorage 

ARIZONA 
Phoenix· 
TUcson 

ARKANSAS 
little Rock 

CALIFORNIA 
Bakersfield 
Brea 
Carson" 
Fresno 
Livermore 
MarOel Rey 
Ontario· 
Orange 
Sacramento· 
San Diego-
San Francisco-
Santa Clara-
Ventura 
Sunnyvale 
Walnut Creek-
Woodland Hills' 

COLORADO 
Colorado Springs 
Denver 
Englewood-

CONNECTICUT 
Glastonbury' 

DELAWARE 
NewCastle 

FLORIDA 
A. Lauderdale 
Heathrow 
Jacksonville 
Melbourne 
Pensacola 
Tampa 
West Palm Beach 

ARIZONA 

PrimeService 
Intel Corporation's North American Preferred Service Provider 

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

GEORGIA MICHIGAN NORTH DAKOTA 
Atlanta" Ann Harbor Bismark 
Savannah Benton Harbor OHIO 
West Robbins Flint 

Grand Rapids' Cincinnati" 
HAWAII Leslie Columbus 

Honolulu livonia" Dayton 
Independence" 

IlliNOIS Street Joseph 
Troy' Middle Heights· 

Buffalo' Toledo· 
Calumel Cily MINNESOTA 
Chicago OREGON Bloomington· 
Lansing Duluth Beaverton" 
Oak Brook PENNSYLVANIA MISSOURI 

INDIANA Springfield Bala Cynwyd' 
Carmel" Street Louis· Camp Hill' 
FI. Wayne East Erie 

NEVADA Pillsburgh' 
KANSAS Minden Wayne" 

Overland Park" Las Vegas 
Wichita Reno SOUTH CAROLINA 

KENTUCKY 
Charleston 

NEW HAMPSHIRE Cherry Point 
Lexington Manchester- Columbia 
Louisville Fountain Inn 
Madisonville NEW JERSEY 

Edison" SOUTH DAKOTA 
LOUISIANA Hamton Town- Sioux Falls 

Baton Rouge 
Metarie 

Parsippany' 
TENNESSEE 

NEW MEXICO Bartlett MAINE 
Brunswick 

Albuquerque Chattanooga 

NEW YORK Knoxville 
MARYLAND Nashville 

Albany-
Frederick Amherst- TEXAS 
Linthicum- Dewi"" Austin 
Rockville- Fairport' Bay Cily 

MASSACHUSETTS ~~~~;r~abe;y_ Beaumont 

Boston- Canyon 

Natick' NORTH CAROLINA College Station 

Norton- Houston" 
Brevard Irving" Springfield Charlotte San Antonio 
Greensboro Tyler 
Haveluch 
Raleigh UTAH 
Wilmington Sail Lake Cny' 

CUSTOMER TRAINING CENTERS 
ILLINOIS MASSACHUSETTS 

Computervlslon Customer 
Education 

Computervlslon Customer 
Education 

Computervlslon Customer 
Education 

2401 West Behrend Drive 
Suite 17 
Phoenix 85027 
Tel: 1·800·234·8806 

1 Oakbrook Terrace 
Suite 600 
Oakbrook 60181 
Tel: 1·800·234·8806 

11 Oak Park Drive 
Bedford 01730 
Tel: 1·800·234·8806 

VIRGINIA 
Charlottesville 
GlenAllen 
Maclean" 
Norfolk 
Virginia Beach 

WASHINGTON 
Bellevue" 
Olympia 
Renton 
Richland 
Spokane 
Verdals 

WASHINGTON D.C.' 

WEST VIRGINIA 
Street Albans 

WISCONSIN 
Brookfield' 
Green Bay 
Madison 
Wausau 

CANADA 
Calgary' 
Edmonton 
Halifax 
London-
Montreal-
Ottawa 
Toronto-
Vancouver. BC-
Winnipeg 
Regina 
Street John 

SYSTEMS ENGINEERING OFFICES 
MINNESOTA 
3500 West 80th Sireet 
sune 360 
Bloomington 55431 
Tel: (612) 835·6722 

"Carry-in locations 

NEW YORK 
2950 Expressway Drive. South 
Islandia 11722 
Tel: (506) 231-3300 



To receive Pentium® Processor Specification Updates (242480) 
automatically in the future, complete this form and mail it to: 

Intel Subscription Service 
P.O. Box 5000 
Crawfordsville, IN 47933-0857 
or FAX to (317) 364-7816 

Name: 

In the U.S. and Canada, credit card 
orders may be phoned in to: 

1-800-535-8830 

Company: ________________________________ ___ Mail Stop: __________ _ 
Address: ______________________________________________________ __ 

City: ____________________________ State/Province: 

Country: Postal Code: 

Preferred Subscription Length: 
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o 12 issues for $135.00 

Preferred Payment Method: 
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Card Number: __________________________ Expiration Date: ________ __ 

Signature: ___________________________ Phone Number: _______ __ 
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UNITED STATES, Intel Corporation 
2200 Mission College Blvd., P.O. Box 58119, Santa Clara, CA 95052-8119 

Tel: (408) 765-8080 

JAPAN, Intel Japan K.K. 
5-6 Tokodai, Tsukuba-shi, Ibaraki-ken 300-26 

Tel: 0298-47-8511 

FRANCE, Intel Corporation S.A.R.L. 
1, Rue Edison, BP 303, 78054 Saint-Quentin-en-Yvelines Cedex 

Tel: (33) (1) 30 57 70 00 

UNITED KINGDOM, Intel Corporation (U.K.) Ltd. 
Pipers Way, Swindon, Wiltshire, England SN3 1 RJ 

Tel: (44) (0793) 696000 

GERMANY, Intel GmbH 
Dornacher Strasse 1 

8016 Feldkirchen bei Muenchen 
Tel: (49) 089/90992-0 

HONG KONG, Intel Semiconductor Ltd. 
321F Two Pacific Place, 88 Queensway, Central 

Tel: (852) 844-4555 

CANADA, Intel Semiconductor of Canada, Ltd. 
190 Attwell Drive, Suite 500 
Rexdale, Ontario M9W 6H8 

Te~: (416) 675-2105 
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