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Introduction 1

1.1

Note:

The Intel® Itanium™ processor is the first member of afamily of processors based on the 64-bit
Itanium architecture. The Itanium architecture provides high performance and 64-bit architecture
in addition to full binary compatibility with |A-32 software. This document provides the electrical,
mechanical, thermal and system management feature specifications for the Intel Itanium processor
cartridge for use while designing systems with the Intel Itanium processor.

This document contains data that is subject to change. Intel shall have no responsibility for
conflicts or incompatibilities arising from future changes to the data contained in this document.

Intel® Itanium™ Processor 4 MB Cartridge

The Intel Itanium processor 4 MB cartridge contains the processor core and 4 MB of Level 3 (L3)
cache (four 1 MB Intel Cache SRAM). The high speed L3 cache busis completely isolated in the
Intel Itanium processor cartridge. Figure 1-1 shows the block diagram for the Intel Itanium
processor 4 MB cartridge.

Figure 1-1. Intel® Itanium™ Processor 4 MB Cartridge Block Diagram

1.2

CSRAM CSRAM

| CSRAM ® CSRAM o
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Command
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[0:63] [64:127]
System Bus

000576a

Intel® Itanium™ Processor 2 MB Cartridge

TheIntel Itanium processor 2 MB cartridge contains the processor core and 2 MB of L3 cache (two
1 MB Intel Cache SRAMS). The high speed L3 cache busis completely isolated in the Intel
Itanium processor cartridge. Figure 1-2 shows the block diagram for the Intel Itanium processor

2 MB cartridge.
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Figure 1-2. Intel® Itanium™ Processor 2 MB Cartridge Block Diagram

1.3

1.4

1.5
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Intel® Itanium™ Processor System Data Bus

The system bus signal's use an enhanced version of the low voltage GTL+ (Gunning Transceiver
Logic) signaling technology used by the Penti um® 111 and Pentium 11l Xeon™ processors. For the
highest performance, the system bus supports source synchronous data transfers. The system bus
signals require external termination on each end of the signal trace to help supply the high signal
level and to control reflections on the transmission line. Maximum system data bus throughput is
2.1 GB/sec.

Processor Abstraction Layer

The Itanium processor cartridge functionality requires the Processor Abstraction Layer (PAL)
firmware. This PAL firmware resides in the system flash memory and is part of the Intel Itanium
architecture. This firmware provides an abstraction level between the processor hardware
implementation, the system software and platform firmware to maintain a single software interface
for multiple implementations of the processor silicon steppings. PAL firmware encapsul ates those
processor functions that may change from one implementation to another so that the System
Abstraction Layer (SAL) can maintain a consistent view of the processor.

SAL consists of the platform dependent firmware. SAL isthe Basic Input/Output System (BIOS)
required to boot the operating system (OS). The Intel® Itanium™ Architecture Software
Developer’s Manual, Vol. 2: System Architecture describes the PAL interface in detail.

Mixing Processors of Different Frequencies and
Cache Sizes

All Itanium processors on the same system bus are required to have the same cache size (either 2 M
or 4 M) and identical core frequency. Mixing components of different core frequencies and cache
sizesis not supported and has not been validated by Intel. Operating system support for multi-
processing with mixed components should also be considered.

While Intel has done nothing to specifically prevent processors within a multi-processor
environment from operating at differing frequencies and differing cache sizes, there may be

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet



1.6

1.7

Note:

Introduction

uncharacterized errata that exist in such configurations. Customers would be fully responsible for,
and may wish to perform, validation of system configurations with mixed components other than
the supported configurations described above.

Terminology

In thisdocument, a‘# symbol after asignal name refers to an active low signal. This means that a
signal isin the active state (based on the name of the signal) when driven to alow level. For
example, when RESET# is low, a processor reset has been requested. When NMI is high, anon-
maskabl e interrupt has occurred. In the case of lines where the name does not imply an active state
but describes part of abinary sequence (such as address or data), the ‘# symbol impliesthat the
signal isinverted. For example, D[3:0] = ‘HLHL' referstoahex ‘A’, and D [3:0] #=‘LHLH’ aso
referstoahex ‘A’ (H=High logic level, L= Low logic level).

Theterm ‘system bus' refers to the interface between the processor, system core logic and other
bus agents. The system busis a multiprocessing interface to processors, memory and I/O. The L3
cache does NOT connect to the system bus, and is hot accessible by other agents on the system bus.
Cache coherency is maintained with other agents on the system bus through the MESI cache
protocol as supported by the HIT# and HITM# bus signals.

Theterm “Intel Itanium processor” refers to the cartridge package which interfaces to a host
system board through a PAC418 connector. Intel Itanium processors include a processor core, an
L 3 cache, and various system management features. The Intel Itanium processor includes athermal
plate for a cooling solution attachment.

A signal name has all capitalized letters, e.g. VCTERM.

A symbol referring to avoltage level, current level, or atime value carries a plain subscript, e.g.,
VCCqe Or acapitalized abbreviated subscript, .9. Tco.

References

The reader of this specification should also be familiar with material and concepts presented in the
following documents and toals:

* Intel® Itanium™ Processor Hardware Developer’s Manual (Document Number: 248701)

* Intel® Itanium™ Processor Specification Update (Document Number: 249720)

* PAC418 VLIF Socket and Cartridge Ejector Design Specifications

* PACA418 Cartridge/Power Pod Retention Mechanism and Triple Beam Design Guide

* |tanium™ Processor Heatsink Guidelines

* |tanium™ Processor VTT \oltage Regulation Specification

* Intel® Itanium™ Architecture Software Developer’s Manual, Volume 1-4 (Document
Numbers: 245317, 245318, 245319, and 245320)

Contact your Intel representative for the latest revision of the documents without document
numbers.
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Electrical Specifications 2

2.1

21.1

2.1.2

2.2

2.2.1

This chapter describes the electrical specifications of the Intel Itanium processor 4-MB and 2-MB
cartridges.

Intel® Itanium™ Processor System Bus

Most Intel Itanium processor signals use a variation of the Pentium 11l processor and Pentium |11
Xeon processor AGTL+ signaling technology. The termination voltage, VCTERM, is generated on
the baseboard and is the system bus high reference voltage. The buffers that drive most of the
system bus signals on the Intel Itanium processor are actively driven to VCTERM during the low-
to-high transition to improve rise times and reduce noise. These signals should still be considered
open-drain and require termination to VCTERM which provides the high signal level. This
specification is slightly different from the standard AGTL + specification.

AGTL+ inputs use differential receivers which require areference signal (VREF). VREF isused by
the receiversto determine if asignal isalogical 0 or alogical 1. The Intel Itanium processor uses
separate address, control and data VVREFs which are generated on the baseboard. Termination is
used to pull the bus up to the high voltage level and to control signal integrity on the transmission
line. The baseboard contains termination resistors that provide termination for each of the Intel
Itanium processor system bus signals. These specifications assume the equivalent of five AGTL+
loads (four processors and one chipset) to ensure the proper timings on rising and falling edges.

System Bus Power Pins

There are 26 VCTERM PACA418 input pins to provide power to the driver buffers and termination
during alow-to-high signal transition. There are 140 V'SS pins which, in addition to the

V SSprocessor iNPUL @t the power tab connector, provide ground to the processor and cache. Power for
the processor core, cache core and cache 1/O is provided through the power tab connector by

V CCpyocessor A VCCeqehe- TWo 3.3V pins are provided on the system bus for use by the SMBus.
3.3V, VCTERM, and V SS must remain electrically separated from one another.

System Bus Reserved Pins

All pins designated as“N/C” or “No Connect” should remain unconnected. Pins designated as
“PU[2:0]” or “PD[3:0]” should be connected via aresistor to VCTERM or VSS, respectively (see
Section 2.8 for details). The pins must be strapped to the appropriate voltage for normal operation.

System Bus Signals

Signal Groups

Table 2-1 contains Intel Itanium processor system bus signalsthat have been combined into groups
by buffer type and whether they are inputs, outputs or bidirectional.
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Table 2-1.

2.2.2

All system bus outputs should be treated as open drain and require a high level source provided
externally by the termination resistor.

AGTL+ inputs have differential input bufferswhich use 2/3 VCTERM asareferencelevel. AGTL+
output signalsrequiretermination to VCTERM. In thisdocument, “AGTL+ Input Signals’ refersto
the AGTL+ input group as well asthe AGTL+ I/O group when receiving. Similarly, “AGTL+

Output Signals’ refersto the AGTL+ output group as well asthe AGTL+ /O group when driving.

The Power Good signal and TAP (Test Access Port) Connection Input signals use anon-differential
receiver with levels that are similar to AGTL+. No reference voltage is required for these signals.
The TAP Connection Output signals are AGTL+ output signals.

The HSTL Clock signas are the differential clock inputs for the Intel Itanium processor. The
System Management Bus (SMBus) signalsand LV TTL Power Pod signals are driven using the
3.3V CMOS logic levelslisted in Table 2-8 and Table 2-9, respectively. Please refer to

Section 2.2.2 for descriptions for the “ Other” and “ Reserved” signals.

Please refer to the Intel® Itanium™ Processor Hardware Developer’s Manual for recommended
terminations for all system bus signals.

Intel® Itanium™ Processor System Bus Signhal Groups
Group Name Signals

AGTL+ Input Signals BPRI#, BR[3:1]#, DEFER#, GSEQ#, ID[7:0]#, IDS#,
RESET#, RS[2:0]#, RSP#, TRDY#

AGTL+ Asynchronous Interrupt Input Signals? A20M#, DRATE#, IGNNE#, INIT#, LINT[1,0], PMI#,
TRISTATE#

AGTL+ Output Signals FERR#, THERMTRIP#

AGTL+ I/O Signals A[43:3]#, ADS#, AP[1:0]#, BERR#, BINIT#, BNR#,

BPM[5:0]#, BRO#, D[63:0]#, DBSY#, DEP[7:0J#,
DRDY#, HIT#, HITM#, LOCK#, REQ[4:0#, RP#,
SBSY#, STBN[3:0]#, STBP[3:0]#, TND#

Power Good Signal PWRGOOD

HSTL Clock Signals BCLKN, BCLKP

TAP Connection Input Signals TCK, TDI, TMS, TRST#

TAP Connection Output Signals TDO

System Management Signals 3.3V, SMA[2:0], SMSC, SMSD, SMWP,
THRMALERT#

Power Signals GND, VCTERM, VREFA[1:0], VREFC[1:0],
VREFDL[1:0], VREFDRI[1:0]

LVTTL Power Pod Signals OUTEN, PPODGD#

Other TUNER[2:1], PROCPRES#

Reserved N/C, PD[3:0], PU[2:0]

a. The AGTL+ asynchronous interrupt signals have special setup and hold timings that differ from those of standard AGTL+. See
Table 2-12 for more information.

Signal Descriptions

The Intel® Itanium™ Processor Hardware Developer’s Manual document contains functional
descriptions of all system bussignalsand LVTTL Powerpod signals. Further descriptions of the
System Management signals are contained in Chapter 6. The signals listed under the group
“Power” and “ Other” are described here.

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet



intel.

Table 2-2. Signal Descriptions

2.3

Note:

Electrical Specifications

Group Name Signals
GND System ground
N/C No connection can be made to these pins.
PD[3:0] These pins must be connected to VSS through a 1 KQ
' resistor.
PU2 and PUO must be connected to VCTERM through a
PU[2:0] 1 KQ resistor. PU1 must be connected to VCTERM
through a 100 Q resistor.
A reference resistor must be connected between each
. pin to GND. The reference resistors determine driver
TUNER(2:1] buffer impedance and slew rate settings for the
processor.
PROCPRES# This pin must be connected to VCTERM through a 10
KQ resistor on the system board.
VCTERM System bus termination voltage (see Table 2-3)
Reference voltage inputs to the address signal receiver
VREFA[1:0] beffore. geinp 9
Reference voltage inputs to the control signal receiver
VREFC[1:0] beffore. geinp 9
VREFDL[1:0], VREFDRI1:0] Effffirrznce voltage inputs to the data signal receiver

Cartridge Specifications

Table 2-3 list the DC voltage, current and power specifications for the Intel Itanium processor
2-MB and 4-MB cartridges. The voltage and current specifications are defined at the Intel Itanium

processor PAC418 cartridge pins.

Operational specifications listed in Table 2-3 through Table 2-16 are only valid while meeting
specifications for case temperature, clock frequency, and input voltages.

Care should be taken to read all notes associated with each parameter.

Table 2-3. Intel® Itanium™ Processor 2-MB and 4-MB Cartridge Specification

Symbol Parameter Min Typ Max Unit | Notes
VCCeore st Static tolerance for | VIDprocessor -5% | VIDprocessor VIDprocessor 5% | V
VCCcore
VCCeore tr Transient tolerance | VIDpqcessor 6% | VIDprocessor | VIDprocessor 77% | V
- for VCCeore
VCCeache st Static tolerance for | VIDgache -5% VIDcache VIDache + 5% \
VCCcache
VCCecache tr Transient tolerance | VID¢gche -6% VIDcache VIDcache + 7% \
- for VCCeore
VCTERM Termination voltage | 1.5-1.5% 15 1.5+1.5%
3.3V VCC for SMBus 3.14 3.30 3.47 \
components

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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Table 2-3. Intel® Itanium™ Processor 2-MB and 4-MB Cartridge Specification (Cont’d)

2.4

24.1

2-4

Symbol Parameter Min Typ Max Unit | Notes
VREFA[1:0], Reference voltage 2/3*VCTERM \%
VREFC[1:0],

VREFDL[1:0]

VREFDR[1:0]

ICC¢ore Current for the 1.0 71.4 A abc
processor core

ICCcache Current for the 1.0 16.5 A ab.c
cache

ICCTERM Termination voltage 0.25 0.5 A d
current

PSprocessor Power supply slew 0.4 Alns

rate at the processor
power connector tab

PScache Power supply slew 0.1 Alns
rate at the cache
power tab connector

PScTERM Termination voltage 0.05 Alns
slew rate at the
PAC418 pins

PWR max Maximum 2M 116 W ¢
cartridge power
Maximum 4M 130
cartridge power

PWRpp Thermal design 116-130 w ¢
power 130
4MB Cartridge 116

2MB Cartridge

a. Maximum current (ICC) specifications are intended for system power supply design. The maximum current is defined based on
worst-case VCC, temperature and software application mix.

. Maximum ICC_qe and ICCyche do not occur simultaneously.

. For all core frequencies.

. Current drawn by the 1/O stage of the processor through the VCTERM pin, not through the termination resistor.

. Maximum thermal design power is an estimate of the power dissipation for the Intel® Itanium™ processor while executing a
worst-case application mix under nominal VCC and worst-case temperature.

® Q0T

Signal Specifications

DC Specifications

This section describes the DC specifications of the system bus signals. The processor signals DC
specifications are defined at the Intel Itanium processor core. Each signal trace between the Intel
Itanium processor PAC418 cartridge pin and the processor core carries a small amount of current
and has afinite resistance. The signal current produces a voltage drop between the cartridge pin
and the core. Simulations should be run in accordance with these specifications to the processor
core.

Table 2-4 through Table 2-9 describe the DC specifications for the AGTL+, PWRGOOD, HSTL
Clock, TAP Connection, System Management, and LVTTL signals. Please refer to the Intel®
Itanium™ Processor Hardware Developer’s Manual for the TAP connection signals DC
specifications at the debug port. The signals VREFA[1:0], VREFC[1:0], VREFDL[1:0] and
VREFDR[1:0] are collectively referred to as VREF.
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Table 2-4. AGTL+ Signals DC Specifications

Electrical Specifications

Symbol Parameter Min Max Unit Notes
i Input Low Voltage -0.3 VRreg — 200 mV \Y
Vi Input High Voltage Vgeg + 200 mV VCTERMax \%
VoL Output Low Voltage 0.6 Vv a
loL Output Low Current @ 0.5V 50 mA
I Leakage Current +100 pA [P
CaGTL+ AGTL+ Pin Capacitance 7 pF ¢
a. Parameter measured into a 20-ohm resistor to VCTERM.
b. At 1.5V +3%.
c. Total of I/O buffer with ESD structure, package parasitics and capacitance for socket.
Table 2-5. PWRGOOD Signal DC Specifications
Symbol Parameter Min Max Unit Notes
Vi Input Low Voltage -0.3 0.35 \
ViH Input High Voltage 1.2 VCTERMpax \
Table 2-6. System Bus Clock Differential HSTL DC Specifications
Symbol Parameter Min Typ Max Unit Notes
ViH Input High Voltage 0.78 1.7 \ Min=Vy min+0.1
VL Input Low Voltage -0.3 0.58 \ Max=Vy min-0.1
Vy Input Crossover Voltage 0.68 0.9 \%
Table 2-7. TAP Connection Signals DC Specifications
Symbol Parameter Min Max Unit Notes
i Input Low Voltage -0.3 0.5 \%
Vi Input High Voltage 12 VCTERMax \%
VoL Output Low Voltage 0.3 Vv a
loL Output Low Current 16.5 19.8 mA
a. Parameter measured into a 20-ohm resistor to VCTERM.
Table 2-8. SMBus Signals DC Specifications
Symbol Parameter Min Typ Max Unit Notes
VL Input Low Voltage -0.3 0.3*3.3V \Y
ViH Input High Voltage 0.7*3.3V 3.465 \ Max=3.3+5%
VoL Output Low Voltage 0.4 \Y
I33v 3.3V Supply Current 5.0 10.0 mA
loL Output Low Current 3 mA a
loL2 Output Low Current 6 mA b
I Input Leakage Current 10 HA
Lo Output Leakage Current 10 HA

a. The value specified for |o_applies to all signals except for THRMALERT#.

b. The value specified for Ig, , applies only to THRMALERT# which is an open drain signal.
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Table 2-9. LVTTL DC Specifications

2.4.2

24.2.1

Symbol Parameter Min Max Unit Notes
Vi Input Low Voltage 0.8 \Y
ViH Input High Voltage 2.0 3.63 \% Max=3.3+10%
VoL Output Low Voltage 0.4 \Y
VoH Output High Voltage 2.4 \%

AC Specifications for the System Bus

The system address bus operates at a clock frequency of 133 MHz. The system data bus uses
source synchronous clocking, allowing 266 M Hz operation.

The AC timing specifications in this section are shown with respect to the pins of the component.
Theintent isto provide amethod for verifying the component’s 1/O timingsin areal system. These
specifications reflect the 1/0 timing specifications against which the actual component can be
tested in a system environment under worst case conditions.

Common Clock AC Timing Specifications

The common clock timing specifications for the system bus consists of three parts: clock to driver
output delay (Tco), flight time (Tyjigry), and receiver setup and hold to bus clock (Tgeyp and Thjg)-
These timing parameters reference the driver and receiver components at the pin and are intended
for verifying the component’s 1/O timingsin area system.

Figure 2-1 illustrates these timing specifications.

Figure 2-1. Common Clock Timing Definition Overview

2-6
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| | |
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_______ Z-——~- ____f____ T
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000446b

2.4.2.1.1 Clock to Driver Output Delay
The clock to driver output delay (Tp) is defined as the time between the differential bus clock

crossing at the input pin (at the driving agent) relative to the signal crossing a voltage reference,
V rer @ the output pin (of the driving agent) at an edge rate defined by the environment conditions.
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Figure 2-2 illustrates the T timing definition, and Table 2-10 and Table 2-11 list the T values
for the common clock system bus signals. T min represents the delay under fast conditions and
Tco,max represents the delay under slow conditions.

Figure 2-2. Common Clock Mode Valid Delay Timings

BCLKN >< 55
BCLKP 55
Tco Tco
\/ << \ Vhigh
Signal K VReg Valid
_/ ldla v
[ low
Teo = Clock-to-output delay
Tow = Pulse width
Virer = Vg for AGTL + signal group
Viign = AGTL + signals must achieve a DC high level of at least Vg +200 mV
Viow = AGTL + signals must achieve a DC low level of at least V.. —200 mV
000617h

2.4.2.1.2 Flight Time

Theflight time (Trjigry) is defined as the time between the signal crossing a reference voltage,
Vrep @ the output pin (of the driving agent) relative to the signal crossing Vggg @t the input pin
(of the receiving agent). Flight time is a system dependent timing based on the specific PCB
technology, the interface routing topology, and applicable connectors.

2.4.2.1.3 Receiver Setup and Hold to Bus Clock

The receiver setup and hold to bus clock (Tggtyy and Thoig) is defined by the signal at the input pin
(of the receiving agent) crossing areference voltage, V ger, relative to the differential bus clock
crossing at the input pin (of the receiving agent). Tgy, and Tpgig €ach include the internal clock
skew and tester guardband.

Figure 2-3 illustrates the Tegn @Nd Theig timing definition, and Table 2-10, Table 2-11, and

Table 2-12 list the Teeyp and 'Fhom values for the common clock system bus signals. Ty
represents the worst case setup time requirement under slow conditions. Ty, 4 represents the worst
case hold time requirement under fast conditions.

Table 2-10 show the common clock AC timing parameters that the actual component istestedtoin
a system environment under worst case conditions. These parameters are intended to provide a

method for verifying the component’s I/O timings in an actual system. All timings are specified in
nanoseconds (ns) to the pin of the component at a rated load of 20Q. The voltage referenceisVgegr
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Figure 2-3. Common Clock Mode Setup and Hold Timings

BCLKN

Tsetup = Setup time
Thc\d = Hold time

Veer = Vger for AGTLH+ signal group A

000623b

Table 2-10. AGTL+ Address/Control Signal Group Common Clock AC Timing Specifications

Symbol Parameter Min Max Unit Figure Notes

Tco Output H - L Clock to 0.43 3.46 ns 2-2 a
Output Delay

Tcognre | Output H — L Clock to 0.43 3.96 ns 2-2 b
Output Delay

Tco Output L - H Clock to 0.64 3.14 ns 2-2 a
Output Delay

Tsetup Input Setup Time before 1.62 ns 2-3
BCLK

Thold Input Hold Time after 1.00 ns 2-3
BCLK

a. Delay timings are specified into an idealized 20-ohm resistor to VCTERM.
b. Delay timings are specified into an idealized 20-ohm resistor to VCTERM, for BNR# signal only.

Table 2-11. AGTL+ Data Signal Group Common Clock AC Timing Specifications

Symbol Parameter Min Max Unit Figure Notes
Tco Output H - L Clock to 0.53 2.85 ns 2-2 a
Output Delay
Tco Output L — H Clock to 0.71 3.01 ns 2-2 a
Output Delay
Tsetup Input Setup Time before 1.62 ns 2-3
BCLK
Thold Input Hold Time after 1.00 ns 2-3
BCLK

a. Delay timings are specified into an idealized 20-ohm resistor to VCTERM.
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Table 2-12. AGTL+ Asynchronous Interrupt Signal Group Common Clock AC Specifications

2422

Symbol Parameter Min Max Unit Figure Notes
Tsetup Input Setup Time before 1.034 ns 2-3 a
BCLK
Thold Input Hold Time after 1.000 ns 2-3 a
BCLK
Tew Input Pulse Width 1 BCLK

a. These signals can be driven asynchronously, but to guarantee determinism, these setup and hold times must be met at the
processor.

Source Synchronous AC Timing Specifications

The source synchronous timing specifications for the system bus consists of three parts: driver
valid before and after strobe (Tygs and Tyag), deltaflight time (AT;gry), and receiver setup and
hold to strobe (Teep and Thgg)- These three timing parameters reference the driver and receiver
components at the pin and are intended for verifying the component’s 1/O timingsin area system.

Figure 2-4 illustrates these timing specifications.

Figure 2-4. Source Synchronous Timing Definition Overview

Itanium™ Processor Itanium Processor
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| Driver 1L : 1 Receiver
| | |
! ] (SN I
_______ Z———— T e

Strobes at — . ‘ \ Strobes at
Cartridge Driver /O Receiver 1/0 > Cartridge
Pins System Network Pins
*— Tygs: Tyas —> - Tsetup_stb 'Thold_stb —>
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2.4.2.2.1 Driver Valid Before and After Strobe

Thedriver valid before and after strobe (Ty g and Tyag) is defined as the time between the signal
crossing areference voltage, V rer at the output pin (of the driving agent) relative to the
differential strobe crossing at the output pin (of the driving agent).

Figure 2-5 illustrates the Ty, g5 and Tya g timing definition and Table 2-13 lists the Ty gg and Tyas
valuesfor the source synchronous system bus signals. Ty,ggand Ty, g represent the worst case data
valid before and after strobe times under fast conditions.
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Figure 2-5. Tygg and Tyag Timing Diagram

STBN#

STBP#

Tves

Tves = Data output valid before strobe

Tvas = Data output valid after strobe

VRer = VReFr for AGTL+ signal group

Vhigh = AGTL+ signals must achieve a DC high level of at least VRgr +200 mV
Viow = AGTL+ signals must achieve a DC low level of at least V rgr —200 mV

000624a

2.4.2.2.2 Delta Flight Time

The deltaflight time (AT¢igny) is a system dependent timing based on the maximum timing
difference between the data and strobe signal flight times due to the specific PCB technology, the
interface routing topology, and applicable connectors. The data signal flight time is measured from
the datasignal crossing areference voltage, Vreg @t the output pin (of the driving agent) relative to
the datasignal crossing Vrgr at the input pin (of the receiving agent). The strobe signal flight time
is measured from the strobe signal crossing a reference voltage, Vrgg at the output pin (of the
driving agent) relative to the strobe signal crossing Vrgg @ the input pin (of the receiving agent).

2.4.2.2.3 Receiver Setup and Hold to Strobe

The receiver setup and hold to strobe (Tggp and Thg) is defined by the signal at the input pin (of
the receiving agent) crossing areference voltage, V ger, relative to the differential strobe crossing
at the input pin (of the receiving agent). Tggy, and Tho g €ach include the internal clock skew and

tester guardband.

Figure 2-6 illustrates the Tggyp and T g timing definition, and Table 2-13 lists the Tggyp and Thoig
values for the source synchronous system bus signals. Tey, represents the worst case setup time
requirement under slow conditions. Ty, 4 represents the worst case hold time requirement under
fast conditions.

Table 2-13 shows the source synchronous AC timing parameters under worst case conditionsin a
tester environment. These parameters are intended to provide a method for verifying the
component’s1/O timingsin areal system. All timings are specified to the pin of the component at a
rated load of 20Q. The voltage referenceisVger
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Figure 2-6. Source Synchronous Mode Data Setup and Hold Timings

Electrical Specifications

STBN#

STBP# >< ><
Signal X valid ><

Tsetup = Data output valid before strobe

Tholg = Data output valid after strobe

VRerp = VREer for AGTL+ signal group
000625b
Table 2-13. AGTL+ Data Signal Group Source Synchronous AC Timing Specifications
Symbol Parameter Min Unit Figure Notes

Tves Data Output H - L Valid 1.56 ns 2-5

Before Strobe
Tves Data Output L — H Valid 1.28 ns 2-5

Before Strobe
Tvas Data Output H - L Valid 1.40 ns 2-5

After Strobe
Tvas Data Output L — H Valid 1.60 ns 2-5

After Strobe
Tsetup Data Input Setup Time Before 0.63 ns 2-6

Strobe
Thold Data Input Hold Time After 0.59 ns 2-6

Strobe
Thelk_strobe Clock to Strobe Delay Time Tco min+ ns 2-7 b, ¢

(1/4*Tperiod)

a. Valid timings for these signals are specified into an idealized 20-ohm resistor to VCTERM. Data/strobe offset is 1.875 ns (one

quarter clock cycle) at the latch output.
b. The strobe signals are generated from the bus clock signals.
c. These Tco,min and Tco,max specifications are for data signals and are found in Table 2-11.

Figure 2-7. Bus Clock to Strobe Delay Timing

CLKN >< ><
BCLKP
Tbclk_strobe

STBN# >< ><
STBP#

000616
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2.4.3

AC Specifications for Clock, Test Access Port, and System
Management Bus

Table 2-14 through Table 2-16 list the AC specifications for the Itanium processor’s clock, test
access port, and system management bus (timing diagrams begin with Figure 2-8). The Itanium
processor uses adifferential HSTL clocking scheme with afrequency of 133 MHz. The test access
port (TAP) interface is used for system level debug and operates at speeds up to 16 MHz. The TAP
signals’ AC specifications at the processor are listed in Table 2-16. The system management bus
(SMBus) is a standard 12C interface which supports operation of up to 100 kHz.

Table 2-14. System Bus Clock Differential HSTL AC Specifications

Symbol Parameter Min Typical Max Unit Figure Notes
Tperiod BCLK Period 75 7.65 ns 2-8 | &b
facLk BCLK Frequency 130.72 133.33 MHz ¢
Tiitter,i BCLK Input Jitter 100 ps 2-8 defg
Thigh BCLK High Time 3.375 4.125 ns 2-8
Tiow BCLK Low Time 3.375 4.125 ns 2-8
Trise BCLK Rise Time 0.6 1.2 ns 2-8 | 20-80%
Tsan BCLK Fall Time 0.6 1.2 ns 2-8 20-80%
Vpp Minimum Input 600 mv 28 N

Swing

a. The internal core clock frequency is derived from the bus clock.

b. The period specified here is the average period. A given period may vary from this specification as governed by the Input Jitter
specification (Tiiger,)-

c. Data is transferred at twice this frequency in source synchronous mode.

d. Input clock jitter is measured at the cross point of the rising edge of BCLKP and the falling edge of BCLKN. The specification
corresponds to the cycle-to-cycle (peak to peak) jitter (i.e. the Nth cycle to the N+1th cycle at any bus cycle N).

e. The measurement should be done at the location closest to the corresponding pins of the microprocessor cartridge.

f. The system clock driver’s close loop jitter bandwidth must be less than 500 KHz (at -20 dB) and preferably less than 100 KHz.
The bandwidth is defined as the clock driver’s output frequency-attenuation plot measured at the -20dB attenuation point.

g. The measurement should be performed with a dedicated jitter measurement instrument (examples: Wavecrest Corp.’s DTS
system or the Amherst’'s M1 system). Measurements performed with an oscilloscope using the infinite persistence method may
yield poor results.

h. Vppmin is defined as the minimum input differential voltage which will cause no increase in the clock receiver timing.

Figure 2-8. System Clock Waveform

2-12
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Table 2-15. TAP Signal AC Specifications

Electrical Specifications

Symbol Parameter Min Max Unit Notes
Tco Clock to Output delay 1.0 10.0 ns a
TDOgelay TDO on/off delay 25.0 ns a
Tsetup Input setup time for TDI, TMS, and TRST# 5.0 ns b
Thold Input hold time for TDI, TMS, and TRST# 5.0 ns b

a. Referenced to TCK falling edge.
b. Referenced to TCK rising edge.
Table 2-16. SMBus Signal AC Specifications

Symbol Parameter Min Max Unit Notes
fsmsc SMSC Clock Frequency 100 kHz
Tsmsc SMSC Clock Period 10 us
Thigh SMSC Clock High Time 4.0 s a
Tiow SMSC Clock Low Time 4.7 us a
Trise SMSC Clock Rise Time 1.0 us
Tsa SMSC Clock Fall Time 0.3 us a
Tvalid SMBus Output Valid Delay 1.0 us
Tsetup SMBus Input Setup Time 250 ns
Thold SMBus Input Hold Time 0 ns
Three Bus Free Time 4.7 us P

a. Please refer to Figure 2-9.
b. Bus Free Time is the minimum time allowed between request cycles.
Figure 2-9. SMSC Clock Waveform
Thigh
Trise =¥ N
-------------- 90% Ve 7 Vee (3:3V)
75% Vee
SMSC
25% Ve
Trall —™ «
T|0W

2.4.4

Trise = Rise Time Thigh = High Time

Ttal = Fall Time Tiow = Low Time

000618

Maximum Ratings

Table 2-17 contains Intel Itanium processor stress ratings. Functional operation at the absolute
maximum and minimum is neither implied nor guaranteed. The processor should not receive a
clock while subjected to these conditions. Functional operating conditions are given in the AC and
DC tables. Extended exposure to the maximum ratings may affect device reliability. Furthermore,
although the processor contains protective circuitry to resist damage from static electric discharge,
one should always take precautions to avoid high static voltages or electric fields.
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Table 2-17. Intel® Itanium™ Processor Absolute Maximum Ratings

2.5

Symbol Parameter Min Max Unit Notes
Tstorage Processor Storage Temperature 5.0 45.0 °C a
Tshipping Processor Shipping Temperature -40.0 75.0 °C a
vee Any VCCprocessor VOltage with -0.35 2.1 Vv b

processor | respect to GND
vee Any VCCqche Voltage with -0.5 2.8 \Y b
cache respect to GND
VREE Any VREF voltage with respect to -0.3 1.046 \%
GND (2/13VCTERMax)
3.3V Any 3.3V supply voltage with -0.3 55 \
’ respect to GND
vee Cache supply voltage with -1.7 2.23 \% ¢
rocessor | respect to processor supply
cache voltage

a. The PAC418 package and integrated vapor chamber technology has been designed and tested to withstand up to 50 freeze/
thaw cycles.

b. Operating voltage is the voltage to which the component is designed to operate. See Table 2-6 throughTable 2-9 inclusive.

c. This parameter specifies that the processor will not be immediately damaged by either supply being disabled.

Power Pod Connector Signals

Power delivery for the Intel Itanium processor cartridge is from a DC-DC converter called the
“power pod”. The power pod consists of a DC-DC converter and a semi-flexible connector which
deliversthe voltage to the cartridge.

Table 2-18 lists all of the signals which are part of the Intel Itanium processor cartridge power pod
connector.

Table 2-18. Intel® Itanium™ Processor Power Pod Connector Signals

2-14

Group Name Signals

Power Pod Connector | OUTEN, PROCPRES#, PPODGD#, SenseCacheVCC, SenseCacheVSS,
SenseProcVCC, SenseProcVSS, VCC_PROCESSOR, VCC_CACHE,
VID_PROCESSOR[3:0], VID_CACHE[3:0], VSS_PROCESSOR

The operating voltage of the processor core and of the L3 cache die differ from each other. Both of
these voltages, VCCpyrocessor aNd VCCeache, are supplied by the power pod through the power tab
connector on the Intel Itanium processor PAC418 cartridge. Figure 2-10 and Figure 2-11 are top
and bottom views of the power tab connector, respectively. Processor ground connection,

V SSyracessor 1S provided on the power tab connector as well.
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Figure 2-10. Intel® Itanium™ Processor Power Tab Connection (Top View)

VSSPI‘OCESSO[

The processor substrate is shown with cartridge package removed.
000466

Figure 2-11. Intel® Itanium™ Processor Power Tab Connection (Bottom View)
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The processor substrate is shown with cartridge package removed.
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The Intel Itanium processor cartridge power pod connector contains VID voltage identification
signals which program the DC-DC converter in the power pod to provide voltages which are
required by various components in the cartridge. The VID signals are needed to support voltage
specification variations on the Intel Itanium processor cartridge.
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Warning:

2-16

intel.

The VID signals are static and are either an open circuit or a short to ground. The combination of
open and short circuits defines the voltages required by the Intel Itanium processor cartridge.

processor cartridge, then it must disable itself.

If the power pod cannot supply the voltages requested by the componentsin the Intel Itanium

The voltages specified by the various VID signal combinations for the processor core and cache
core arelisted in Table 2-19 and Table 2-20, respectively. A ‘1’ in thistable refers to an open
circuitanda‘0’ refersto ashort to ground. The VID settings and processor and cache core voltages
arerecorded in the EEPROM and can be accessed by the SMBus (see Chapter 6 for more

information).

Table 2-19. Processor Core Voltage Identification Code

VID_PROCESSOR[3:0]

VID_PROCESSOR3

VID_PROCESSOR2 | VID_PROCESSOR1

VID_PROCESSORO

VCCprocessor
(VDC)

Output off

1.250

1.275

1.300

1.325

1.350

1.375

1.400

1.425

1.450

1.475

1.500

1.525

1.550

1.575

oO|oOo|Oo|OoO|OoO|OCO|OC|O| k| FRPIFRP|IFRP|IFRP|FRP|PFR]|PF

olo|lo|lo|lr|r|r|r|lo|lo|lo|o|r|r|r]|Rr
olo|lr|r|lo|lo|r|r|lo|lo|lr|r|o|lo|r]|r

OoO(r|O|FrRP|O|(FR|O|FRP|IO|PFRP|O|FP|O|FR|O|F

1.600

Table 2-20. Cache Voltage Identification Code

VID_CACHE[3:0]

VID_CACHE3

VID_CACHE2 VID_CACHE1

VID_CACHEO

VCCcache
(VDC)

Output off

1.650

1.700

1.750

1.800

1.850

1.900

oO|o|o|o|OoO|krR|kFR]|RF

ROl O|lFRP|FRP|O|O|F

o|lr|r|r|r|o|lo]|r

Rrlo|lr|o|lr|lo|r|r

1.950
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Table 2-20.

Electrical Specifications

Cache Voltage Identification Code (Cont’d)
VID_CACHE[3:0] VCCypere
VID_CACHE3 VID_CACHE2 VID_CACHE1 VID_CACHEO (Vo)
0 0 1 0 2.000
0 0 0 1 2.050
0 0 0 0 2.100

Table 2-21 shows the dew rate requirements for both outputs of the power pod.

Table 2-21. Power Pod Slew Rate Requirements

2.6

Qutput Peak Slew Rate at the Power Pod Connector
VCCprocessor 400 Alus
VCCeache 100 Alus

Intel® Itanium™ Processor System Bus Clock and
Processor Clocking

The BCLKN and BCLKP inputs control the operating frequency of the Intel Itanium processor
system bus interface. All Intel Itanium processor system bus timing parameters are specified with
respect to the falling edge of BCLKN and rising edge of BCLKP. The Intel Itanium processor core
to busratio must be configured during system reset by using the A20M#, IGNNE#, and LINT[1:0]
pins (See Table 2-22). The value on these pins during the system reset sequence determines the
multiplier that the phase lock loop (PLL) will use for the internal core clock. See Figure 2-13 for
the timing relationship between the system bus multiplier signals, system reset signal and normal
processor operation.

Because the signals A20M#, IGNNE#, and LINT[1:0] pins have different uses after a system reset
is complete, these signals must be multiplexed for configuration during reset and for normal use
after reset. The circuit in Figure 2-12 suggested one way to use the system reset signal and a
multiplexer to share these configuration signals. Note that this system reset signal must be driven 2
clock cycleslonger than the processor reset signal to meet the timing requirements in Figure 2-13.
Thelevel trandators after the multiplexer trandlates 3.3V output levelsto the correct AGTL+ levels
(1.5V) required by the Intel Itanium processors.

Table 2-22 lists the system bus ratio defined for the Intel Itanium processor family.
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Figure 2-12. Example Schematic for System Bus Multiplier Pin Sharing
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Table 2-22. Intel® Itanium™ Processor System Bus Ratios Supported

Ratio of Bus
Frequency to Core LINT1 LINTO IGNNE# A20M#
Frequency
2/11 o(L) o(L) 0(H) 0(H)
2/12 o(L) 1(H) 1(L) 1(L)
Reserved All other combinations

The Itanium processor core to bus ratio is configured during system reset by using the A20M#,
IGNNE# and LINT[1:0] pins. These bus ratio configuration pins are required be to be stable and
valid during the duration of the reset sequence as defined below.

Cold Reset Sequence:

The bus ratio configuration pins (A20M#, IGNNE#, LINT1, and LINTO) must be stable and
valid at least 1 BCLK before the assertion edge of PWRGOOD.

TRISTATE# must be disabled 1 BCLK before the assertion of PWRGOOD and held disabled
for at least 115 microseconds.

RESET# must be asserted before PWRGOOD is asserted.

The duration from the assertion of PWRGOQOD to the deassertion of RESET# must be 1
millisecond minimum.

After RESET# is deasserted, the bus ratio configuration pins must remain valid for 2 BCLKs
(minimum) to 16 BCLKs (maximum).

BCLK is shown as atime reference to the BCLK period. It is not arequirement that thisis
BCLKN or BCLKP signal.

Figure 2-13 outlines the timing relationship between the bus ratio configuration pins, RESET# and
PWRGOOD for cold reset.

2-18
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Figure 2-13. System Bus Reset and Configuration Timings for Cold Reset
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IGNNE#, LINT[1:0])

Ta = Input set up time before BCLK (defined in Table 2-12)
Tg =1 ms minimum for Cold Reset

Tc=1BCLK

Tp = 2 belks minimum, 16 belks maximum

Tg = 4 bclks minimum

Tg = 115 us minimum

000859a

Warm Reset Sequence;

* PWRGOOD remains high throughout the entire sequence as power is already available and
stable to the processor.

* Thebusratio configuration pins (A20M#, IGNNE#, LINT1, and LINTO) must be stable and
valid at least 1 BCLK before the assertion edge of RESET#.

* The duration from the assertion of RESET# to the deassertion of RESET# must be 1
microsecond minimum.

* After RESET# is deasserted, the bus clock ratio configuration pins must remain valid for 2
BCLKs (minimum) to 16 BCLK's (maximum).

* BCLK isshown as atime reference to the BCLK period. It is not arequirement that thisis
BCLKN or BCLKP signal.

Figure 2-14 outlines the timing rel ationship between the bus ratio configuration pins, RESET# and
PWRGOOD for warm reset
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Figure 2-14. System Bus Reset and Configuration Timings for Warm Reset
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Ta = Input set up time before BCLK (defined in Table 2-12)
Tg = 1 us minimum for Warm Reset

Tc=1BCLK

Tp = 2 belks minimum, 16 belks maximum

Tg = 4 beclks minimum

Te = 2 belks minimum, 16 belks maximum

000777a

2.7 Signal Quality and Noise Margin

The Intel Itanium processor has overshoot/undershoot requirements for system bus signals. A
waveform exhibiting undershoot/overshoot isillustrated in Figure 2-15. These requirements
stipulate that a signal at the output of the driver buffer and input of the receiver buffer must not
exceed a maximum absolute overshoot voltage limit and a minimum absol ute undershoot voltage
limit. There is aso atime dependent, non-linear overshoot requirement above VCTERM and an
undershoot requirement below GND which is dependent on the amplitude and duration of the
overshoot/undershoot. The maximum specifications for signal quality islisted in Table 2-23.
Exceeding these limits may cause damage to the Intel Itanium processor.
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Figure 2-15.

Electrical Specifications

Example Data Signal Waveform at Intel® Itanium™ Processor Receiver Pad
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VMAX ...................................................
V

/AAAR

GND

Maximum
Absolute
Undershoot

Time-dependent
Undershoot

000588

Table 2-23. Signal Quality Specifications for System Bus Signals at Intel® Itanium™

Processor Receiver Pad

Parameter Description Specification Units
Vmax Maximum absolute voltage for system bus 2.1 \
signals at the inputs of receiver buffers
VMIN Minimum absolute voltage for system bus signals -0.35 \
at the inputs of receiver buffers

2.8

Recommended Connections for Unused Pins

Pins that are unused in an application environment (as opposed to testing environment) should be
connected to the states listed in Table 2-24. Pins that must be used in an application are stated as
such and do not have arecommended state for unused connection.

Table 2-24. Connection for Unused Pins

Pins / Pin Groups Rgg?,?;;ﬁg?,id Notes

AGTL+ pins H b
HSTL Clock Signals Must be used

TAP Signals

TCK L b
TRST# H b
TDI H b
TDO H b
T™MS H b

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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Table 2-24. Connection for Unused Pins (Cont’d)

Pins / Pin Groups Rggg?ggg?\id Notes
PWRGOOD Signal
PWRGOOD Must be used
System Management Signals
3.3V GND a
SMA N/C
SMSC N/C
SMSD N/C
SMWP N/C
THRMALERT# H ¢
All Power Signals Must be used
Power Signals
All Power Signals Must be used
LVTTL Power Pod Signals
OUTEN Must be used
PPODGD# Must be used
Other Signals
PROCPRES# Must be used
TUNER[1:0] Must be used
Reserved Pins
N/C N/C
PD[3:0] L b
PU[2:0] H de

a. All 3.3V pins must be connected to either 3.3V or GND, at the same time.

b.L=GND, H=VCTERM.

¢. THRMALERT# should be pulled up to 3.3V through a resistor. If the system does not supply 3.3V for system management, then
this signal should be left unconnected.

d. PU1 should be pulled up through a 100 ohm resistor.

e. PUO and PU2 should be pulled up through 1 kohm resistors.
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This chapter describesthe Intel Itanium processor signals and the Intel Itanium processor cartridge

pinout. Please note that the “N/C” pins are reserved pins and must remain unconnected. The Intel

Itanium processor cartridge uses a JEDEC standard pin naming convention.

In this chapter, pin names are the actual names given to each physical pin of the processor. System

bus signal names are the names associated with the functions of those pins. For those pins

associated with multi functions, their pin names and system bus signal names are not necessarily

identical.

Figure 3-1. Intel® Itanium™ Processor PAC418 Cartridge Pin Locations (Top View)

LE S €€
8¢ 9e e
dv o o o
ano oal Ta
W o 0 0
dX108 #31vda #ASES
WY o o o
NX108 ano ano
w o 0 0
#.va #sva #eva
A o o o
ano ano ano
v o 0 0
#9va #va #2va
HY o o o
ano ano ano
ov o 0 0
#£9Q #1904 #650
4v o o o
ano ano ano
W o 0 0
#2904 #0904 #8504
av o o o
ano ano ano
©
g
4 =
2
g
, 0 0 0
ano ano ano
A o o o
#00Q #20Q #70Q
c 0 0 0
ano ano ano
H o o o
#100 #€0Q #s0Q
° 0 0 0
ano ano ano
E] o o o
#91Q #8104 #02a
5 0 0 0
ano ano ano
a o o o
#.1Q #6104 #12a
5 0 0 0
#Hevv ano ano
a o o o
HEVY #OVY #BEY
v 0 0 0
ano #IVVY #BEV
8¢ 9e e
LE S €€

1€ 62 L sz €z 12 6T LT ST €T 1T 6 L S € T
ze og 4 9z vz [44 oz 81 91 v1 zt ot 8 9 14 z
o o o o o o o o o o o o o o o o
€al sai L4l #ANL #TNdE  #EWdE  #SWNdE ano ano ano Znd ano #LINI AO09¥Md  TNd ano
o o o o o o o o o o o o o o o o
zal val 9al sal #0Wdg  #TWNdg  #YNdg  #03SO #13S3W  #1INIg  #TSd ond OIN ML OIN OIN
o o o o o o o o o o o o o o o o
ano ano ano ano ano ano ano ano ano ano ano ano SWL ano OIN €ad
o o o o o o o o o o o o o o o o
#1vQ  #INELS #Gd3a  #6€d #.£a #5ed #6604 #YY¥3E #MdE #203Y #dd #edg OIN oaL O/N  TH3ANNL
o o o o o o o o o o o o o o o o
ano ANS  WY3LOA ANOS  WY3ILOA ANOS  WH3LOA  AaNO ano ano anNo AaNS  WY3LOA  O/N WY3LOA  Zad
o o o o o o o o o o o o o o o o
#0vQ  #2d81S  #rd3a  #8ed #9ed #ved #2260  #UNE #0034  #0SM  #dSY  #Tyg OIN 1aL O/N  2daNNL
o o o o o o o o o o o o o o o o
ano ANS  WY3LOA ANS  WYH3LOA ANOS  WH3LOA  AaNO ano ano ano ano #INd ano JIN ano
o o o o o o o o o o o o o o o o
#/50  #9d3Q  #e€d9lS #3554 #£50 #150 #6vQ #SAV 00T #ZS¥ #803d  #oug OIN #1541 OIN OIN
o o o o o o o o o o o o o o o o
ano ANS  WY3LOA ANOS  WY3LOA ANOS  WYH3LOA  AaNO ano anNo ano ANS  WY3LOA  O/N WY3LOA  Tad
o o o o o o o o o o o o o o o o
#9950  #.d3Q  #NELS  #Sa #25a #05a #8ra  #AQYL #d43430 #0034 HLUH  #ALH O/N  #3LVISIHL OIN OIN
o o o o o o o o o o o o o o o o
0043¥A  AND  TO43¥A  ANO  01a43¥A ANO  TIA43¥A #103d  #AQWA  #ASEd #eda ano QJIN ano JIN ano
o o o o o o o o o o o o o o o o
OV43d4A  AND  Tv43¥A  AND 0Y¥G43¥A ANO  THA43¥A  AND ano ano ano ano OIN ano OIN ano
o o o o o o o o o o o o o o o o
#90Q #0d3a #ONELS #8004 #01Q #21a #7110 #BTV H#ETV #LOY #EOV anNo OIN OIN OIN JIN
o o o o o o o o o o o o o o o o
ano ANO  WY3ILOA ANO WMILOA AND  WH3LOA  AND ano ano ANO  #d¥3d WHMILOA  O/N  WY3LOA  OIN
o o o o o o o o o o o o o o o o
#.0Q #1d3a #0d9ls  #600 #11Q #E1Q #3510 #02Y #PTIV #80V #7OV ano #NOZY OIN oad OIN
o o o o o o o o o o o o o o o o
ano AND  WYILOA AND  WYILOA AND  WHILOA  AND ano ano ano OIN ano AND #1443 TVWYHL AND
o o o o o o o o o o o o o o o o
#22aQ  #1d9ls #€d3qa #vea #92a #82a #0€Q #I2V #STV #60V #S0V anNo OLNIM#dIYLNYIHL O/N OSWS
o o o o o o o o o o o o o o o o
ano ANOS  WYILOA AND  WYILOA AaND  WHILOA  AND ano ano ano TINM WY3LOA  O/N  WYILOA dSWS
o o o o o o o o o o o o o o o o
#€2aQ  #INGLS #2d3d #52a #L2Q #620 #1€Q #2ev #ITV #OTV #90V ANS  #3NNOI OIN 2YNS dMIWS
o o o o o o o o o o o o o o o o
ano ano ano ano ano ano ano ano ano ano ano OIN ano aNo  TVAS AEE
o o o o o o o o o o o o o o o o
H#IEV H#VEV #ZEV #OEV #82V #92V #vev #ETY #LIV #ITV #0dV anNo O/IN  #090d0dd OVAS AEE
o o o o o o o o o o o o o o o o
#LEV #IEV H#EEV #IEV #62V #lev #sev #81V #2IV #1dv ano OIN O/N  NILNO#SIYJOOHd AND
ze oe r4 9z vz k44 0z 81 91 v1 4 ot 8 9 14 z
1€ 62 Lz sz €z 12 6T LT ST €T 1T 6 L S € T

dv

NV

A

HY

ov

v

av

av

3-1

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet



Pinout Specifications Intel ®

Table 3-1. Pin/Signal Information Sorted by Pin Name

Pin Name System Bus Signal Name Pin Location Input/Output
3.3V Cco1 IN
3.3V B02 IN
A03# AAO3H#/EXFO#/DPS# K12 IN/OUT
AO4# AAOQ4H#/EXF1#/DEN# H12 IN/JOUT
AO05# AAOSH/EXF2#/OWN# F12 IN/OUT
A06# AAOQBH/EXF3#/FCL#/SPLCK# D12 IN/OUT
AOQ7# AAOQTHIEXFA# K14 IN/OUT
A08# AAO08#/BEO# H14 IN/OUT
A09# AAQ9#/BE1# Fl14 IN/OUT
Al0# AAL10#/BE2# D14 IN/OUT
All# AA11#/BE3# B14 IN/OUT
Al2# AA12#/BEA4# Al15 IN/OUT
Al3# AA13#/BES# K16 IN/OUT
Al4# AA14#/BE6# H16 IN/OUT
Al5# AAL15#/BET# F16 IN/JOUT
Al6# AA16#/DIDO# D16 IN/OUT
Al7# AAL17#/DID1# B16 IN/OUT
Al18# AA18#/DID2# Al7 IN/OUT
A19# AA19#/DID3# K18 IN/OUT
A20# AA20#/DID4# H18 IN/OUT
A20M# A20M# HO8 IN
A21# AA21#/DID5# F18 IN/OUT
A22# AA22#/DID6# D18 IN/OUT
A23# AA23#/DID7# B18 IN/OUT
A24# AA24#IATTRO# B20 IN/OUT
A25# AA25#/ATTR1# Al9 IN/OUT
A26# AA26H#/ATTR2# B22 IN/OUT
A27# AA2THIATTR3# A21 IN/OUT
A28# AA28#IATTRA# B24 IN/OUT
A29# AA29#/ATTR5# A23 IN/OUT
A30# AA3O#H/ATTRE# B26 IN/OUT
A31# AA3LHIATTRT# A25 IN/OUT
A32# AA32#/AB32# B28 IN/OUT
A33# AA33#/AB33# A27 IN/OUT
A34# AA34#IAB34# B30 IN/OUT
A35# AA35#/AB35# A29 IN/OUT
A36# AA36#/AB36# B32 IN/OUT
A37# AA3T#IAB37# A3l IN/OUT
A38# AA38#/AB38# B34 IN/OUT
A39# AA39#H/AB39# A33 IN/OUT
A40# AA40#/ABAO# B36 IN/OUT
A41# AA41#IABAL# A35 IN/OUT
A42# AAA2#IABA2#H C37 IN/OUT
A43# AAA3H#IABA3H B38 IN/OUT
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output

ADS# ADS# AG18 IN/OUT
APO# APO# B12 IN/OUT
AP1# AP1# Al13 IN/OUT
BCLKN BCLKN AM37 IN

BCLKP BCLKP AN38 IN

BERR# BERR# AL18 IN/OUT
BINIT# BINIT# AN14 IN/OUT
BNR# BNR# AJ18 IN/OUT
BPMO# BPMO# AN24 IN/OUT
BPM1# BPM1# AP23 IN/OUT
BPM2# BPM2# AN22 IN/OUT
BPM3# BPM3# AP21 IN/OUT
BPM4# BPM4# AN20 IN/OUT
BPM5# BPM5# AP19 IN/OUT
BPRI# BPRI# AL16 IN

BRO# BREQO# AG10 IN/OUT
BR1# BREQ1# AJ10 IN

BR2# BREQ2# AD11 IN

BR3# BREQ3# AL10 IN

DOo# DOoo# K38 IN/OUT
DO1# DO1# H38 IN/OUT
DO2# DO2# K36 IN/OUT
DO3# DO3# H36 IN/OUT
DO4# DO4# K34 IN/OUT
DO5# DO5# H34 IN/OUT
DO6# DO6# K32 IN/OUT
DO7# DO7# H32 IN/OUT
Do8# Do8# K26 IN/OUT
DOo# DO9# H26 IN/OUT
D10# D10# K24 IN/OUT
D11# D11# H24 IN/OUT
D12# D12# K22 IN/OUT
D13# D13# H22 IN/OUT
D14# D14# K20 IN/OUT
D15# D15# H20 IN/OUT
D16# D16# F38 IN/OUT
D17# D17# D38 IN/OUT
Di18# D18# F36 IN/OUT
D19# D19# D36 IN/OUT
D20# D20# F34 IN/OUT
D21# D21# D34 IN/OUT
D22# D22# F32 IN/OUT
D23# D23# D32 IN/OUT
D24# D24# F26 IN/OUT
D25# D25# D26 IN/OUT
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

intel.

Pin Name System Bus Signal Name Pin Location Input/Output

D26# D26# F24 IN/OUT
D27# D27# D24 IN/JOUT
D28# D28# F22 IN/OUT
D29# D29# D22 IN/OUT
D30# D30# F20 IN/OUT
D31# D31# D20 IN/OUT
D32# D32# AJ20 IN/OUT
D33# D33# AL20 IN/JOUT
D34# D34# AJ22 IN/OUT
D35# D35# AL22 IN/OUT
D36# D36# AJ24 IN/OUT
D37# D37# AL24 IN/OUT
D38# D38# AJ26 IN/OUT
D39# D39%# AL26 IN/JOUT
D40# D40# AJ32 IN/OUT
D41# D41# AL32 IN/JOUT
DA42# DA42# AJ34 IN/OUT
DA43# DA43# AL34 IN/OUT
D44# D44# AJ36 IN/OUT
DA45# DA45# AL36 IN/JOUT
Da6# D46# AJ38 IN/OUT
DAT# DA4T7# AL38 IN/OUT
DA48# DA48# AE20 IN/OUT
D49# D49# AG20 IN/OUT
D50# D50# AE22 IN/OUT
D51# D51# AG22 IN/JOUT
D52# D52# AE24 IN/OUT
D53# D53# AG24 IN/OUT
D54# D54# AE26 IN/OUT
D55# D55# AG26 IN/OUT
D56# D56# AE32 IN/OUT
D57# D57# AG32 IN/OUT
D58# D58# AE34 IN/OUT
D59# D59# AG34 IN/OUT
D60# D60# AE36 IN/OUT
D61# D61# AG36 IN/OUT
D62# D62# AE38 IN/OUT
D63# D63# AG38 IN/OUT
DBSY# DBSY# AD13 IN/OUT
DEFER# DEFER# AE16 IN

DEPO# DEPO# K30 IN/OUT
DEP1# DEP1# H30 IN/OUT
DEP2# DEP2# D28 IN/OUT
DEP3# DEP3# F28 IN/OUT
DEP4# DEP4# AJ28 IN/OUT
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output
DEP5# DEP5# AL28 IN/OUT
DEP6# DEP6# AG30 IN/OUT
DEP7# DEP7# AE30 IN/OUT
DRATE# DRATE# AN36 IN
DRDY# DRDY# AD15 IN/OUT
FERR# FERR# Jo9 ouT
GND GND All IN
GND GND B10 IN
GND GND AO1 IN
GND GND C05 IN
GND GND co7 IN
GND GND cl1 IN
GND GND C13 IN
GND GND C15 IN
GND GND Cc17 IN
GND GND Cc19 IN
GND GND c21 IN
GND GND Cc23 IN
GND GND C25 IN
GND GND c27 IN
GND GND Cc29 IN
GND GND C31 IN
GND GND C33 IN
GND GND C35 IN
GND GND A37 IN
GND GND D10 IN
GND GND El11 IN
GND GND E13 IN
GND GND E15 IN
GND GND E17 IN
GND GND E21 IN
GND GND E25 IN
GND GND E29 IN
GND GND E31 IN
GND GND E33 IN
GND GND E35 IN
GND GND E37 IN
GND GND F10 IN
GND GND G01 IN
GND GND GO05 IN
GND GND GO07 IN
GND GND G1l1 IN
GND GND G13 IN
GND GND G15 IN
GND GND G17 IN
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)
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Pin Name System Bus Signal Name Pin Location Input/Output
GND GND G21 IN
GND GND G25 IN
GND GND G29 IN
GND GND G31 IN
GND GND G33 IN
GND GND G35 IN
GND GND G37 IN
GND GND H10 IN
GND GND J11 IN
GND GND J13 IN
GND GND J15 IN
GND GND Ji7 IN
GND GND J21 IN
GND GND J25 IN
GND GND J29 IN
GND GND J31 IN
GND GND J33 IN
GND GND J35 IN
GND GND J37 IN
GND GND K10 IN
GND GND LO1 IN
GND GND LO5 IN
GND GND LO9 IN
GND GND L11 IN
GND GND L13 IN
GND GND L15 IN
GND GND L17 IN
GND GND L21 IN
GND GND L25 IN
GND GND L29 IN
GND GND L33 IN
GND GND L35 IN
GND GND L37 IN
GND GND ADO1 IN
GND GND ADO5 IN
GND GND ADO09 IN
GND GND AD21 IN
GND GND AD25 IN
GND GND AD29 IN
GND GND AD33 IN
GND GND AD35 IN
GND GND AD37 IN
GND GND AF09 IN
GND GND AF11 IN
GND GND AF13 IN
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output
GND GND AF15 IN
GND GND AF17 IN
GND GND AF21 IN
GND GND AF25 IN
GND GND AF29 IN
GND GND AF31 IN
GND GND AF33 IN
GND GND AF35 IN
GND GND AF37 IN
GND GND AHO1 IN
GND GND AHO5 IN
GND GND AHO09 IN
GND GND AH11 IN
GND GND AH13 IN
GND GND AH15 IN
GND GND AH17 IN
GND GND AH21 IN
GND GND AH25 IN
GND GND AH29 IN
GND GND AH31 IN
GND GND AH33 IN
GND GND AH35 IN
GND GND AH37 IN
GND GND AKO09 IN
GND GND AK11 IN
GND GND AK13 IN
GND GND AK15 IN
GND GND AK17 IN
GND GND AK21 IN
GND GND AK25 IN
GND GND AK29 IN
GND GND AK31 IN
GND GND AK33 IN
GND GND AK35 IN
GND GND AK37 IN
GND GND APO1 IN
GND GND AMO5 IN
GND GND AMO09 IN
GND GND AM11 IN
GND GND AM13 IN
GND GND AM15 IN
GND GND AM17 IN
GND GND AM19 IN
GND GND AM21 IN
GND GND AM23 IN
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)
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Pin Name System Bus Signal Name Pin Location Input/Output
GND GND AM25 IN
GND GND AM27 IN
GND GND AM29 IN
GND GND AM31 IN
GND GND AM33 IN
GND GND AM35 IN
GND GND AP37 IN
GND GND APOQ9 IN
GND GND AP13 IN
GND GND AP15 IN
GND GND AP17 IN
GSEQ# GSEQ# AN18 IN
HIT# HIT# AE12 IN/OUT
HITM# HITM# AE10 IN/OUT
IDO# IDAO#/IPO# AP35 IN
ID1# IDAL#/IP1# AP33 IN
1D2# IDA2#/DHIT# AN32 IN
ID3# IDA3#/IDB3# AP31 IN
1D4# IDA4#/IDBA# AN30 IN
|D5# IDAS#/IDB5# AP29 IN
ID6# IDA6#/IDB6# AN28 IN
ID7# IDAT#/\DB7# AP27 IN
IDS# IDS# AN26 IN
IGNNE# IGNNE# D08 IN
INIT# INIT# APO7 IN
LINTO INT FO8 IN
LINT1 NMI E09 IN
LOCK# LOCK# AG16 IN/OUT
N/C AO07
N/C A09
N/C AMO3
N/C ADO3
N/C AEO02
N/C AF05
N/C AGO02
N/C AHO3
N/C Jos
N/C FO4
N/C ANO2
N/C B0O8
N/C C09
N/C D06
N/C EO05
N/C G09
N/C HO2
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output

N/C HO6

N/C Jo1

N/C K02

N/C K04

N/C K06

N/C K08

N/C LO3

N/C LO7

N/C ADO7

N/C AEO4

N/C AEO08

N/C AGO04

N/C AGO08

N/C AJO4

N/C AJO8

N/C AKO5

N/C ALO4

N/C ALO8

N/C ANO4

N/C ANO8

OUTEN OUTEN AO05 IN

PDO HO4

PD1 AFO01

PD2 AKO1

PD3 AMO1

PMI# PMI# AHO7 IN

PPODGD# PPODGD# B06 ouT

PROCPRES# CPUPRES# A03 ouT

PUO AN10

PU1 APO3

PU2 AP11

PWRGOOD PWRGOOD APO5 IN

REQO# REQAO#/LENO# AJ16 IN/OUT

REQ1# WSNP#, D/IC#/LEN1# AD17 IN/OUT

REQ2# REQA2#/ REQB2# AL14 IN/OUT

REQ3# ASZO0#/DSZ0# AG12 IN/OUT

REQ4# ASZ1#/DSZ1# AE14 IN/OUT

RESET# RESET# AN16 IN

RP# RP# AL12 IN/OUT

RSO# RSO# AJl4 IN

RS1# RS1# AN12 IN

RS2# RS2# AG14 IN

RSP# RSP# AJ12 IN

SBSY# SBSY# AN34 IN/OUT

SMAO SMAO B04 IN
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pin Name System Bus Signal Name Pin Location Input/Output

SMA1 SMA1 C03 IN
SMA2 SMA2 D04 IN
SMSC SMSC F02 IN
SMSD SMSD EO1 IN/OUT
SMWP SMWP D02 IN
STBNO# STBNO# K28 IN/OUT
STBN1# STBN1# D30 IN/OUT
STBN2# STBN2# AL30 IN/JOUT
STBN3# STBN3# AE28 IN/OUT
STBPO# STBPO# H28 IN/OUT
STBP1# STBP1# F30 IN/OUT
STBP2# STBP2# AJ30 IN/OUT
STBP3# STBP3# AG28 IN/OUT
TCK TCK ANO06 IN
TDI TDI AJO6 IN
TDO TDO ALO6 ouT
THERMTRIP# THERMTRIP# FO6 ouT
THRMALERT# THRMALERT# G03 ouT
TMS T™MS AMO7 IN
TND# TND# AP25 IN/JOUT
TRDY# TRDY# AE18 IN
TRISTATE# TRISTATE# AEO06 IN
TRST# TRST# AGO06 IN
TUNER1 ALO2 IN
TUNER2 AJO2 IN
VCTERM VCTERM EO03 IN
VCTERM VCTERM EOQ7 IN
VCTERM VCTERM E19 IN
VCTERM VCTERM E23 IN
VCTERM VCTERM E27 IN
VCTERM VCTERM G19 IN
VCTERM VCTERM G23 IN
VCTERM VCTERM G27 IN
VCTERM VCTERM JO3 IN
VCTERM VCTERM Jo7 IN
VCTERM VCTERM J19 IN
VCTERM VCTERM J23 IN
VCTERM VCTERM J27 IN
VCTERM VCTERM AF03 IN
VCTERM VCTERM AF07 IN
VCTERM VCTERM AF19 IN
VCTERM VCTERM AF23 IN
VCTERM VCTERM AF27 IN
VCTERM VCTERM AH19 IN
VCTERM VCTERM AH23 IN
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Table 3-1. Pin/Signal Information Sorted by Pin Name (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output
VCTERM VCTERM AH27 IN
VCTERM VCTERM AKO3 IN
VCTERM VCTERM AKO7 IN
VCTERM VCTERM AK19 IN
VCTERM VCTERM AK23 IN
VCTERM VCTERM AK27 IN
VREFAO L31 IN
VREFAl1 L27 IN
VREFCO AD31 IN
VREFC1 AD27 IN
VREFDLO AD23 IN
VREFDL1 AD19 IN
VREFDRO L23 IN
VREFDR1 L19 IN

Table 3-2. Pin/Signal Information Sorted by Pin Location

Pin Name System Bus Signhal Name Pin Location Input/Output
GND GND A01 IN
PROCPRES# CPUPRES# AO03 ouT
OUTEN OUTEN A05 IN
N/C A07
N/C A09
GND GND All IN
AP1# AP1# Al3 IN/OUT
Al2# AA12#/BE4# Al5 IN/OUT
Al8# AA18#/DID2# Al7 IN/OUT
A25# AA25#/ATTR1# Al9 IN/OUT
A27# AA2T#HIATTR3# A21 IN/OUT
A29%# AA29#/ATTR5# A23 IN/OUT
A31# AA3LHATTR7# A25 IN/OUT
A33# AA33#/AB33# A27 IN/OUT
A35# AA35#/AB35# A29 IN/OUT
A37# AA37T#/IAB3T7# A3l IN/OUT
A39# AA39#/AB39# A33 IN/OUT
A41# AAAL1#IABAL# A35 IN/OUT
GND GND A37 IN
3.3V B02 IN
SMAO SMAO B04 IN
PPODGD# PPODGD# B06 ouT
N/C B0O8
GND GND B10 IN
APO# APO# B12 IN/OUT
All# AA11#/BE3# B14 IN/OUT
Al7# AAL7#/DID1# B16 IN/OUT

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet

3-11



Pinout Specifications Intel ®

Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pin Name System Bus Signal Name Pin Location Input/Output

A23# AA23#/DID7# B18 IN/OUT
A24# AA24#/ATTRO# B20 IN/OUT
A26# AA26H#/ATTR2# B22 IN/JOUT
A28# AA2BH#/ATTRA# B24 IN/OUT
A30# AA3O#/ATTR6# B26 IN/OUT
A32# AA32#/AB32# B28 IN/OUT
A34# AA34#/IAB34# B30 IN/OUT
A36# AA36#/AB36# B32 IN/JOUT
A38# AA38#/AB38# B34 IN/JOUT
A40# AA40#/ABAO# B36 IN/OUT
A43# AAA3#IABA3H B38 IN/OUT
3.3V Cco1 IN
SMA1 SMA1 Co3 IN
GND GND C05 IN
GND GND co7 IN
N/C C09

GND GND Cl1 IN
GND GND C13 IN
GND GND C15 IN
GND GND Cc17 IN
GND GND Cc19 IN
GND GND c21 IN
GND GND Cc23 IN
GND GND C25 IN
GND GND c27 IN
GND GND Cc29 IN
GND GND C31 IN
GND GND C33 IN
GND GND C35 IN
A42# AAA2#IABA2#H C37 IN/OUT
SMWP SMWP D02 IN
SMA2 SMA2 D04 IN
N/C D06

IGNNE# IGNNE# D08 IN
GND GND D10 IN
A06# AAO6H/EXF3#/FCL#/SPLCK# D12 IN/OUT
Al0# AAL1O#/BE2# D14 IN/OUT
Al6# AA16#/DIDO# D16 IN/OUT
A22# AA22#/DID6# D18 IN/OUT
D31# D31# D20 IN/OUT
D29# D29# D22 IN/OUT
D27# D27# D24 IN/OUT
D25# D25# D26 IN/OUT
DEP2# DEP2# D28 IN/OUT
STBN1# STBN1# D30 IN/OUT
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output
D23# D23# D32 IN/OUT
D21# D21# D34 IN/OUT
D19# D19# D36 IN/OUT
D17# D17# D38 IN/OUT
SMSD SMSD EO1 IN/OUT
VCTERM VCTERM EO3 IN
N/C EO5
VCTERM VCTERM EO7 IN
LINT1 NMI E09 IN
GND GND El11 IN
GND GND E13 IN
GND GND E15 IN
GND GND E17 IN
VCTERM VCTERM E19 IN
GND GND E21 IN
VCTERM VCTERM E23 IN
GND GND E25 IN
VCTERM VCTERM E27 IN
GND GND E29 IN
GND GND E31 IN
GND GND E33 IN
GND GND E35 IN
GND GND E37 IN
SMSC SMSC F02 IN
N/C FO4
THERMTRIP# THERMTRIP# FO6 ouT
LINTO INT FO8 IN
GND GND F10 IN
AO05# AAOSH/EXF2#/OWN# F12 IN/OUT
A09# AAQ9#/BE1# F14 IN/OUT
Al5# AAL1S#/BET# F16 IN/OUT
A21# AA21#/DID5# F18 IN/OUT
D30# D30# F20 IN/OUT
D28# D28# F22 IN/OUT
D26# D26# F24 IN/OUT
D24# D24# F26 IN/OUT
DEP3# DEP3# F28 IN/OUT
STBP1# STBP1# F30 IN/OUT
D22# D22# F32 IN/OUT
D20# D20# F34 IN/OUT
D18# D18# F36 IN/OUT
D16# D16# F38 IN/OUT
GND GND G01 IN
THRMALERT# THRMALERT# GO03 ouT
GND GND GO05 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

intel.

Pin Name System Bus Signal Name Pin Location Input/Output
GND GND GO07 IN
N/C G09
GND GND G11 IN
GND GND G13 IN
GND GND G15 IN
GND GND G17 IN
VCTERM VCTERM G19 IN
GND GND G21 IN
VCTERM VCTERM G23 IN
GND GND G25 IN
VCTERM VCTERM G27 IN
GND GND G29 IN
GND GND G31 IN
GND GND G33 IN
GND GND G35 IN
GND GND G37 IN
N/C HO02
PDO HO4
N/C HO6
A20M# A20M# HO8 IN
GND GND H10 IN
AO4# AAQ4#/EXF1#/DEN# H12 IN/JOUT
A08# AAOQO8#/BEO# H14 IN/OUT
Al4# AA14#/BE6# H16 IN/OUT
A20# AA20#/DID4# H18 IN/OUT
D15# D15# H20 IN/JOUT
D13# D13# H22 IN/JOUT
D11# D11# H24 IN/OUT
DO9# DO9# H26 IN/OUT
STBPO# STBPO# H28 IN/OUT
DEP1# DEP1# H30 IN/OUT
DO7# DO7# H32 IN/OUT
DO5# DO5# H34 IN/OUT
DO3# DO3# H36 IN/OUT
DO1# DO1# H38 IN/OUT
N/C Jo1i
VCTERM VCTERM Jo3 IN
N/C Jos
VCTERM VCTERM Jo7 IN
FERR# FERR# Jo9 ouT
GND GND Ji1 IN
GND GND J13 IN
GND GND J15 IN
GND GND Ji7 IN
VCTERM VCTERM J19 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output

GND GND J21 IN
VCTERM VCTERM J23 IN
GND GND J25 IN
VCTERM VCTERM J27 IN
GND GND J29 IN
GND GND J31 IN
GND GND J33 IN
GND GND J35 IN
GND GND J37 IN
N/C K02

N/C K04

N/C K06

N/C K08

GND GND K10 IN
A03# AAOQ3H#/EXFO#/DPS# K12 IN/OUT
AQ7# AAQOTHIEXFA# K14 IN/OUT
Al3# AA13#/BE5S# K16 IN/OUT
Al9# AA19#/DID3# K18 IN/OUT
D14# D14# K20 IN/OUT
D12# D12# K22 IN/OUT
D10# D10# K24 IN/OUT
DO8# DO8# K26 IN/OUT
STBNO# STBNO# K28 IN/OUT
DEPO# DEPO# K30 IN/OUT
DO6# DO6# K32 IN/OUT
DO4# DO4# K34 IN/OUT
DO2# DO2# K36 IN/OUT
DOOo# DOO0# K38 IN/OUT
GND GND LO1 IN
N/C LO3

GND GND LO5 IN
N/C LO7

GND GND LO9 IN
GND GND L11 IN
GND GND L13 IN
GND GND L15 IN
GND GND L17 IN
VREFDR1 L19 IN
GND GND L21 IN
VREFDRO L23 IN
GND GND L25 IN
VREFA1 L27 IN
GND GND L29 IN
VREFAO L31 IN
GND GND L33 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pin Name System Bus Signal Name Pin Location Input/Output

GND GND L35 IN
GND GND L37 IN
GND GND ADO1 IN
N/C ADO3

GND GND ADO5 IN
N/C ADO7

GND GND ADO09 IN
BR2# BREQ2# AD11 IN
DBSY# DBSY# AD13 IN/OUT
DRDY# DRDY# AD15 IN/OUT
REQ1# WSNP#, D/C#/LEN1# AD17 IN/OUT
VREFDL1 AD19 IN
GND GND AD21 IN
VREFDLO AD23 IN
GND GND AD25 IN
VREFC1 AD27 IN
GND GND AD29 IN
VREFCO AD31 IN
GND GND AD33 IN
GND GND AD35 IN
GND GND AD37 IN
N/C AEO02

N/C AE04

TRISTATE# TRISTATE# AEQ06 IN
N/C AE08

HITM# HITM# AE10 IN/OUT
HIT# HIT# AE12 IN/JOUT
REQ4# ASZ1#/DSZ1# AE14 IN/OUT
DEFER# DEFER# AE16 IN
TRDY# TRDY# AE18 IN
DA48# DA48# AE20 IN/OUT
D50# D50# AE22 IN/OUT
D52# D52# AE24 IN/OUT
D54# D54# AE26 IN/OUT
STBN3# STBN3# AE28 IN/OUT
DEP7# DEP7# AE30 IN/OUT
D56# D56# AE32 IN/OUT
D58# D58# AE34 IN/OUT
D60# D60# AE36 IN/OUT
D62# D62# AE38 IN/OUT
PD1 AF01

VCTERM VCTERM AF03 IN
N/C AF05

VCTERM VCTERM AFO7 IN
GND GND AF09 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output

GND GND AF11 IN
GND GND AF13 IN
GND GND AF15 IN
GND GND AF17 IN
VCTERM VCTERM AF19 IN
GND GND AF21 IN
VCTERM VCTERM AF23 IN
GND GND AF25 IN
VCTERM VCTERM AF27 IN
GND GND AF29 IN
GND GND AF31 IN
GND GND AF33 IN
GND GND AF35 IN
GND GND AF37 IN
N/C AGO02

N/C AGO04

TRST# TRST# AGO06 IN
N/C AGO08

BRO# BREQO# AG10 IN/OUT
REQ3# ASZO#/DSZ0# AG12 IN/OUT
RS2# RS2# AG14 IN
LOCK# LOCK# AG16 IN/OUT
ADS# ADS# AG18 IN/OUT
D4o# DA49# AG20 IN/OUT
D51# D51# AG22 IN/OUT
D53# D53# AG24 IN/OUT
D55# D55# AG26 IN/OUT
STBP3# STBP3# AG28 IN/OUT
DEP6# DEP6# AG30 IN/OUT
D57# D57# AG32 IN/OUT
D59# D59# AG34 IN/OUT
D61# D61# AG36 IN/OUT
D63# D63# AG38 IN/OUT
GND GND AHO1 IN
N/C AHO03

GND GND AHO5 IN
PMI# PMI# AHO7 IN
GND GND AHO09 IN
GND GND AH11 IN
GND GND AH13 IN
GND GND AH15 IN
GND GND AH17 IN
VCTERM VCTERM AH19 IN
GND GND AH21 IN
VCTERM VCTERM AH23 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

intel.

Pin Name System Bus Signal Name Pin Location Input/Output

GND GND AH25 IN
VCTERM VCTERM AH27 IN
GND GND AH29 IN
GND GND AH31 IN
GND GND AH33 IN
GND GND AH35 IN
GND GND AH37 IN
TUNER2 AJO2 IN
N/C AJO4 IN
TDI TDI AJO6 IN
N/C AJO8

BR1# BREQ1# AJ10 IN
RSP# RSP# AJ12 IN
RSO# RSO# AJl4 IN
REQO# REQAO#/LENO# AJ16 IN/JOUT
BNR# BNR# AJ18 IN/OUT
D32# D32# AJ20 IN/OUT
D34# D34# AJ22 IN/OUT
D36# D36# AJ24 IN/OUT
D38# D38# AJ26 IN/OUT
DEP4# DEP4# AJ28 IN/OUT
STBP2# STBP2# AJ30 IN/OUT
D40# D40# AJ32 IN/OUT
DA42# D42# AJ34 IN/OUT
D44# D44# AJ36 IN/OUT
DAa6# D46# AJ38 IN/OUT
PD2 AKO1

VCTERM VCTERM AKO3 IN
N/C AKO05

VCTERM VCTERM AKO7 IN
GND GND AKO09 IN
GND GND AK11 IN
GND GND AK13 IN
GND GND AK15 IN
GND GND AK17 IN
VCTERM VCTERM AK19 IN
GND GND AK21 IN
VCTERM VCTERM AK23 IN
GND GND AK25 IN
VCTERM VCTERM AK27 IN
GND GND AK29 IN
GND GND AK31 IN
GND GND AK33 IN
GND GND AK35 IN
GND GND AK37 IN
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)

Pinout Specifications

Pin Name System Bus Signal Name Pin Location Input/Output
TUNER1 ALO2
N/C ALO4
TDO TDO ALO6 ouT
N/C ALO8
BR3# BREQ3# AL10 IN
RP# RP# AL12 IN/OUT
REQ2# REQA2#/ REQB2# AL14 IN/OUT
BPRI# BPRI# AL16 IN
BERR# BERR# AL18 IN/OUT
D33# D33# AL20 IN/OUT
D35# D35# AL22 IN/OUT
D37# D37# AL24 IN/OUT
D39%# D39# AL26 IN/OUT
DEP5# DEP5# AL28 IN/OUT
STBN2# STBN2# AL30 IN/OUT
D41# D41# AL32 IN/OUT
DA43# D43# AL34 IN/OUT
D45# DA45# AL36 IN/OUT
DAT# DAT# AL38 IN/OUT
PD3 AMO1
N/C AMO3
GND GND AMO5 IN
TMS T™MS AMO7 IN
GND GND AMO09 IN
GND GND AM11 IN
GND GND AM13 IN
GND GND AM15 IN
GND GND AM17 IN
GND GND AM19 IN
GND GND AM21 IN
GND GND AM23 IN
GND GND AM25 IN
GND GND AM27 IN
GND GND AM29 IN
GND GND AM31 IN
GND GND AM33 IN
GND GND AM35 IN
BCLKN BCLKN AM37 IN
N/C ANO2
N/C ANO4
TCK TCK ANO6 IN
N/C ANO8
PUO AN10
RS1# RS1# AN12 IN
BINIT# BINIT# AN14 IN/OUT
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Table 3-2. Pin/Signal Information Sorted by Pin Location (Cont’d)
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intel.

Pin Name System Bus Signal Name Pin Location Input/Output
RESET# RESET# AN16 IN
GSEQ# GSEQ# AN18 IN
BPMA4# BPM4# AN20 IN/OUT
BPM2# BPM2# AN22 IN/OUT
BPMO# BPMO# AN24 IN/OUT
IDS# IDS# AN26 IN
ID6# IDA6#/IDB6# AN28 IN
|D4# IDA4#/IDBA# AN30 IN
ID2# IDA2#/DHIT# AN32 IN
SBSY# SBSY# AN34 IN/OUT
DRATE# DRATE# AN36 IN
BCLKP CLK AN38 IN
GND GND APO1 IN
PU1 APO3
PWRGOOD PWRGOOD APO5 IN
INIT# INIT# APO7 IN
GND GND AP09 IN
PU2 AP11
GND GND AP13 IN
GND GND AP15 IN
GND GND AP17 IN
BPM5# BPM5# AP19 IN/OUT
BPM3# BPM3# AP21 IN/OUT
BPM1# BPM1# AP23 IN/OUT
TND# TND# AP25 IN/OUT
ID7# IDA7#/IDB7# AP27 IN
|D5# IDAS#/IDB5# AP29 IN
ID3# IDA3#/IDB3# AP31 IN
ID1# IDAL#/IP1# AP33 IN
IDO# IDAO#/IPO# AP35 IN
GND GND AP37 IN
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Mechanical Specifications 4

4.1

4.1.1

This chapter provides the mechanical specifications of the Intel Itanium processor PAC418 (418
pin array cartridge) package.

Cartridge Features

The PAC418 package contains the Intel Itanium processor core, L3 cache, and other passive
components. The PAC418 cartridge connects to the motherboard through a PAC418 socket. The
Intel Itanium processor 4-MB and 2-MB cartridges have identical footprints and are mechanically
identical. The top of the cartridge is the thermal plate to which a cooling solution is attached. This
side of the cartridge has two sets of holes, one set for retention mechanism attachment and another
set for cooling solution attachment. The bottom side of the cartridge contains the pin array, pin
shroud, and the alignment pegs/keys. One end of the cartridge has the power tab interface to
connect with the Power Pod. The other end of the cartridge has an identification label. Table 4-1
contains the dimensions for the PAC418 cartridge.

Cartridge Top Surface Features

Figure 4-1 shows the top view of the Intel Itanium processor PACA418 cartridge. The diagram
illustrates the cartridge cooling solution and retention mechanism attachment feature details on the
thermal plate (the retention mechanism isthe mechanical component designed to hold the socketed
processor and power pod to the baseboard and socket and the thermal plate is the surface used to
connect a heatsink or other thermal solution to the processor). Four holes with M2.5x0.45 threads
are used to attach the cartridge cooling solution to the thermally active region of the cartridge
which is represented by the hashed region in Figure 4-7. Please refer to Itanium™ Processor
Heatsink Guidelines for more information on the heatsink specifications.

Also shown in Figure 4-1 is the retention mechanism attachment through holes which are used to
interface with the mechanical support posts on the retention mechanism. Please refer to PAC418
Cartridge/Power Pod Retention Mechanism and Triple Beam Design Specifications for more
information on the retention mechanism. A plastic frame surrounds the sides of the cartridge and
the pin shroud surrounds the cartridge pins. The power tab (the power connector located on one end
of the cartridge which connects to the power pod) is used to interface with the Power Pod which
supplies power to the components inside the PAC418 cartridge.

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet 4-1
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Figure 4-1. Intel® Itanium™ Processor PAC418 Top Isometric View
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Cartridge Bottom Surface Features

Figure 4-2 shows the bottom view of the PAC418 cartridge. The cartridge pins are surrounded by a
pin shroud which protects the pins. The shroud is taller than the PAC418 pins so the cartridge can
rest on the shroud without damage to the pins. Two alignment pegs/keys extend from the shroud to
ensure correct cartridge pin and socket alignment during the socketing process. The peggkeys are
slightly offset with respect to one another and serve as a keying feature. Please refer to PAC418
VLIF Socket and Cartridge Ejector Design Specifications for more information on the pin shroud
and cartridge pin alignment.

Figure 4-2. Intel® Itanium™ Processor PAC418 Bottom Isometric View
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Power Connector

Mechanical Specifications

The Power Pod will deliver power to the PAC418 cartridge through the power tab. Figure 4-3
through Figure 4-8 illustrate the dimensions and characteristics of the power tab arealocated on the

PACA418 cartridge substrate.

Figure 4-3. Power Tab Location on PAC418 Cartridge Substrate
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Figure 4-4. Power Tab Location on PAC418 Cartridge Substrate, Detail C
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Figure 4-5. Power Tab Location on PAC418 Cartridge Substrate, Detail D
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Cartridge Mechanical Dimensions

Figure 4-6, Figure 4-7, and Figure 4-8 show the top, bottom, side, and both end views of the Intel
Itanium processor PAC418 cartridge. Figure 4-1 and Figure 4-2 show the top and bottom isometric
views of the cartridge with key features identified.

The following notes apply to Figure 4-6, Figure 4-7, and Figure 4-8. Unless otherwise specified:
1. Interpret dimensions and tolerances in accordance with ASME Y 14.5M-1994.
2. Dimensionsarein INCHES.
3. Tolerance: .XX+.01, .XXX=.005, Angles: +3 degrees.

Table 4-1 contains detailed cartridge dimensions to be used in conjunction of Figure 4-6 through
Figure 4-8.

The following notes apply to Table 4-1 unless otherwise specified.
1. [] brackets signify a basic dimension, a dimension from which other dimensions are based.
2. () brackets signify areference dimension, adimension that is used as reference information.

3. Dimensions that are not enclosed in brackets are actua dimensions with tolerances.

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet 4-5
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Figure 4-8. Intel® Itanium™ Processor PAC418 Cartridge Mechanical Drawings (Sheet 3 of 3)
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Mechanical Specifications

Table 4-1. Intel® Itanium™ Processor PAC418 Cartridge Dimensions

Dimension Description Drawing Location Value Metric Reference

P (Sheet #- Coordinates) (Inches) Value (mm)

Cartridge Length (including label) 1-B5 5.100+.007 129.54+.18

Pin Protector Length (Outer) 2-C4 4.425+.010 112.40+.25

Cartridge Width 1-C3 2.864+.0010 72.75+.25

Pin Protector Width (Outer) 2-C2 2.305+.010 58.55+.25

Cartridge Thickness 1-B3 0.698+.012 17.73+.30

Body Thickness 1-A3 0.503+.007 12.78+.18

Cartridge RM Attach Hole Spacing 2-B4 [4.746] [120.55]

Length (Basic)

Cartridge RM Attach Hole Spacing 2-A3 [2.510] [63.75]

Width (Basic)

Cartridge RM Attach Hole Diameter 2-D3 0.200+.005 5.08+.13

Cartridge RM Attach Hole True 2-D3 0.024 0.61

Position wrt Datums A, B, and C

Cartridge RM Attach Hole True 2-D3 0.010 0.25

Position wrt Datum A

Thermal Solution Attachment Insert 2-B5 M2.5x0.45 M2.5x0.45

Thread Size (Reference)

Thermal Solution Attachment Insert 2-B5 0.010 0.25

True Position

Maximum Thermal Solution Screw (0.394) (10.01)

Engagement Depth from Top Surface

of Cartridge (Reference)

Pin Row Group Center Spacing 1-C6 [0.650] [16.51]

(Basic)

Pin Pitch Row to Row (Basic) 1-D6 [0.050] [1.27]

Pin Protector to Pin CL Spacing 1-D5 (0.104) (2.64)

(Reference)

Top Alignment Key to Pin Protector 1-D6 1.315+.007 33.40+.18

Top Alignment Key to Pin Protector 1-D4 0.939+.007 23.85+.18

Feature

Pin Pitch Within Row (Basic) 1-D5 [0.100] [2.54]

Pin Protector Wall Width 1-D5 0.197+.005 5.00+.13

Thermal Solution Attachment Hole to 2-B4 [1.490] [37.85]

RM Attach Hole (Basic)

Thermal Solution Attachment Hole 2-B5 [1.766] [44.86]

Spacing Length (Basic)

Thermal Solution Attachment Hole 2-A3 [2.612] [66.34]

Spacing Width (Basic)

Top Alignment Key to RM Attach Hole 2-D4 [3.221] [81.81]

(Basic)

Bottom Key to RM Attach Hole 2-C4 [3.349] [85.06]

(Basic)

Top Alignment Key to Pin 1 (Basic) 2-D4 [0.836] [21.23]

Bottom Alignment Key to Pin 1 2-C4 [0.964] [24.49]

(Basic)

Alignment Key Width 2-D7 0.071+.002 1.80+.05

Alignment Key Width True Position 2-D7 0.006 .15

Alignment Key to RM Attach Hole 2-D3 [0.330] [8.38]

(Basic)

Alignment Key to Pin 1 (Basic) 2-D3 [0.100] [2.54]

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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Table 4-1.

Intel® Itanium™ Processor PAC418 Cartridge Dimensions (Cont’d)

intel.

Dimension Description Drawing Location Value Metric Reference
P (Sheet #- Coordinates) (Inches) Value (mm)

Alignment Key to Alignment Key 2-D3 1.850+.012 46.99+.30
Pin Diameter 1-D4 0.018+.001 0.46+.025
Pin Tip True Position 1-D4 0.010 0.25
Thermal Solution Attach Area Length 2-A5 [3.948] [100.28]
(Basic)
Thermal Solution Attach Area Width 2-A6 [2.093] [53.16]
(Basic)
Thermal Solution Attach Area Length 2-A3 [0.518] [13.16]
Offset (Basic)
Thermal Solution Attach Area Width 2-A6 [0.386] [9.80]
Offset (Basic)
Power Pod Connector Opening 1-B6 0.276+.012 7.01+.30
Height wrt Datum A
Power Pod Connector Opening Width 2-D7 2.125+.005 53.98+.13
Power Pod Connector Opening Width 2-D7 0.024 0.61
True Position
Power Pod Connector Rail to Rail 2-C7 2.060+.005 52.32+.13
Power Pod Connector Rail wrt 2-C7 0.024 0.61
Substrate True Position
Power Tab Substrate Width 2-C6 1.900+.006,-.012 48.26+.15,-.30
Substrate End to Power Pod 1-A6 0.349+.005 8.86+.13
Connector Hard Stop
Cartridge Radius (Reference) 2-D6 (0.125) (3.18)
Pin Protector Radius (Reference) 2-C6 (0.144) (3.66)
Alignment Key Radius (Reference) 2-C5 Full Radius Full Radius
Pin Protector Wall Width (Reference) 2-C5 (0.042) (1.07)
Pin Length wrt Datum A (Max/Min) 1-B3 0.160/0.137 4.06/3.48
Pin Protector Height to Pin Tip 1-B3 (0.048) (1.22)
(Reference)
Cartridge Top Surface Flatness 2-A6 0.017 0.38
Cartridge Top Surface Thermal 2-B6 0.010 0.25
Solution Attach Area Flatness
Power Tab Substrate Thickness 3-B8 0.056+.006 1.42+.15
Datum D to Datum A (Basic) 3-B8 [0.068] [1.73]
Datum D to Datum A Profile 3-B7 0.024 0.61
Tolerance
Datum D to Power Pod Connector 3-B8 0.043+.012 1.09+.30
Rail
Power Pod Connector Rail Thickness 3-A7 0.080+.005 2.03+.13

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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5.1

This chapter provides a description of the thermal diode features and thermal data relating to the
Intel Itanium processor.

Thermal Circuit

The Intel Itanium processor has an internal thermal circuit which senses when a certain
temperature is reached on the die. This circuit is used for thermal trip. In addition, an on-chip
thermal diode is available for use by the thermal sensing device on the Intel Itanium processor
cartridge. Figure 5-1 highlights the relative positions of the Intel Itanium processor thermal
features.

Figure 5-1. Intel® Itanium™ Processor Thermal Features

5.1.1
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Thermal Trip

Thermal Alert
(Programmable temperature setting
through the system management bus.)

Die Temperature

\

Time

000400

Thermal Alert

THRMALERT# isaprogrammable thermal alert signal which is one of the Intel Itanium processor
cartridge system management features. THRMALERT# is asserted when the measured
temperature from the processor thermal diode equals or exceeds the temperature threshold data
programmed in the high-temp (Ty,;gy) register on the sensor (see Chapter 6 for more details). This
signal can be used by the platform to implement thermal regulation features such as generating an
external interrupt to tell the system management software that the processor core die temperatureis
increasing.
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5.1.2

5.2

5.2.1

Table 5-1.

5.2.2

5-2

Thermal Trip

The Intel Itanium processor protects itself from catastrophic overheating by use of an internal
thermal sensor. The sensor trip-point is set well above the normal operating temperature to ensure
that there are no false trips. The Intel Itanium processor will stop all execution when the junction
temperature exceeds a safe operating level. Data will belost if the Intel Itanium processor goesinto
thermal trip (signaled to the system by the THRMTRIP# pin). Once thermal trip is activated, the
Intel Itanium processor remains stopped until RESET# is asserted. If the die temperature has
dropped below the trip level, a RESET# pul se can be used to reset the processor. If the temperature
has not dropped below the trip level, the processor will continue to drive THRMTRIP# and remain
stopped.

Cartridge Thermal Specifications and
Considerations

This section lists the thermal parameters of the Intel Itanium processor cartridge. Systems should
be designed to dissipate a maximum power consumption of 130W from each Intel Itanium
processor cartridge.

Thermal Plate Temperature

To ensure functional and reliable Intel 1tanium processor operation, the thermal plate temperature
(Tpiate) Must be maintained within the T, 4 temperature specifications in Table 5-1.

Intel® Itanium™ Processor Thermal Design Specifications

Processor Core .
L3 Cache Max Total Cartridge o o . o
Frequency Size (MB) Power (Pyax) Minimum Tmate( C) Maximum Tpme( C)
(MHz)
2 116.0W 5.0 66.0
733 /800 MHz
4 130.0W 5.0 66.0

Thermal Budget

All processor thermal solutions should attach to the thermal plate.

The thermal solution must adequately control the thermal plate temperature below the maximum
and above the minimum specified in Table 5-1. The performance of any thermal solution is defined
asthe thermal resistance between the thermal plate and the ambient air around the processor (Op,).
The lower the thermal resistance between the thermal plate and the ambient air, the more efficient
the thermal solution. The required Op, is dependent upon the maximum allowed thermal plate
temperature (T 4e), the local ambient temperature (T_a), and the maximum cartridge power

(Pmax)-

Opa= (Tplae=TLA) Pmax

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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Figure 5-2. Processor Ty Temperature Measurement Location
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Table 5-2.

5.2.3

The ©p, value is made up of two primary components: the thermal resistance between the thermal
plate and heatsink (©p,) and the thermal resistance between the heatsink and the ambient air
around the processor (O ). Onefactor to consider in decreasing Op, is the thermal interface
between the thermal plate and the cooling solution. The other controllable factor (©,) isresultant
in the design of the heatsink and airflow around the heatsink. Heatsink design constraints are also
provided in Itanium™ Processor Heatsink Guidelines.

The maximum T, 4 and the thermal plate power are listed in Table 5-1. T 5 isafunction of the
system design. Table 5-2 provides the resultant thermal solution performance for a 733 MHz/
800 MHz Intel Itanium processor at different ambient air temperatures around the processor.

Example Thermal Solution Performance for the 4MB Intel® Itanium™ Processor
Cartridge at Thermal Plate Power of 130W

Local Ambient Temperature (T a)

Thermal Solution (Performance)
35°C 40°C 45°C

Opa (°C/W) 0.24 0.20 0.16

Cartridge Temperature Deviation

The maximum temperature deviation (AT ax) &cross the top surface of the cartridge in the
thermal active areais 10°C.
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System Management Feature
Specifications 6

This Intel Itanium processor includes a System Management Bus (SMBus) interface. This chapter
describes the features of the SMBus and SMBus components.

6.1 System Management Features and Components

The Intel Itanium processor have several built-in components to aid in the system management.
These components include a thermal sensor (digital thermometer), a Processor Information
EEPROM (PIROM) and a Scratch EEPROM as shown in Figure 6-1. The PIROM is programmed
by Intel with information specific to manufacturing and features of the Itanium processor cartridge.
Thisinformation is permanently write-protected. The Scratch EEPROM is available for the OEM
system designers to use at their discretion. The thermal sensor can be used in conjunction with the
information in the PIROM and/or the Scratch EEPROM for system thermal monitoring and
management. The thermal sensor on the cartridge provides an accurate means of acquiring the
relative junction temperature of the processor core die. The thermal sensing device is connected to
the anode and cathode of the processor’s on-die thermal diode.

Figure 6-1. System Management Components on the Intel® Itanium™ Processor Cartridge
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6.2

6.2.1

Table 6-1.

6.2.2

6-2

Note:

System Management Interface

SMBus Signals

Table 6-1 lists the System Management Interface signals and their descriptions. These signals are
used by the system to access the system management components via the SMBus. The SMBus
implementation on the Itanium processor cartridge uses the clock and data signals of the SMBus
specificationsin Table 2-16.

System Management Interface Signal Descriptions

Signal Name Pin Count Description
3.3V 2 Voltage supply for EEPROMs and thermal sensor
SMA[2:0] 3 System Management address bus
SMSC 1 System Management bus clock
SMSD 1 System Management serial address/data bus
SMWP 1 Scratch EEPROM write protect
THRMALERT# 1 Temperature alert from the thermal sensor

Figure 6-2 isalogical schematics of SMBus circuitry on the Intel Itanium processor cartridge and
shows how the various system management components are connected to the SMBus. The
reference to the System Board at the lower left corner of the figure shows how SMBus address
configuration for multiple Itanium processors can be realized with resistor stuffing options.

Actual implementation of SMBus on the OEM platforms may differ from this implementation.
Thisfigure is meant to be used in general understanding of the Itanium processor SMBus
architecture.

SMBus Device Addressing

Of the addresses broadcast across the SMBus, the memory components claim those of the form
“1010XXYZb". The “XX" and “Y" bits are used to enable the devices on the cartridge at adjacent
addresses. The Y bit is hard-wired on the cartridge to VSS (‘0") for the Scratch EEPROM and
pulled to 3.3V (‘1) for the Processor Information ROM. The “X X" hits are defined by the
processor slot viathe SMAQ and SMA1 pins on the Intel Itanium processor cartridge connector.
These address pins are pulled down weakly (10 kQ) to ensure that the memory componentsarein a
known state in systems which do not support the SMBus, or only support a partial implementation.
The“Z” bit isthe read/write bit for the serial bus transaction.

The thermal sensing device internally decodes one of three upper address patterns from the bus of
the form “0011XXXZb", “1001XXXZb" or “0101XXXZb". The device's addressing, as
implemented, uses SMA2 and SMA1 and includes a Hi-Z state for the SMA2 address pin.
Therefore the thermal sensing device supports six unique resulting addresses. To set the Hi-Z state
for SMAZ2, the pin must be left floating. The system should drive SMA1 and SMAO, and will be
pulled low (if not driven) by the 10 kQ pull-down resistor on the processor substrate. Attempting to
drive either of these signalsto a Hi-Z state would cause ambiguity in the memory device address
decode, possibly resulting in the devices not responding, thus timing out or hanging the SMBus. As
before, the“Z” bit isthe read/write bit for the serial bus transaction.

Figure 6-2 shows alogical diagram of the pin connections. Table 6-2 and Table 6-3 describe the
address pin connections and how they affect the addressing of the devices.

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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Note: Addresses of the form “0000X XX Xb" are Reserved and should not be generated by an SMBus
master. Also, system management software must be aware of the cartridge number-dependent
changes in the address for the thermal sensing device.

Figure 6-2. Logical Schematic of SMBus Circuitry
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Table 6-2. Thermal Sensing Device SMBus Addressing on the Intel® Itanium™ Processor

Cartridge
Cartridge Select 8-bit Address Word on Serial Bus
Address (Hex) Upper Address?
SMA1 SMA2 b[7:0]
3Xh 0011 0 0 0011000Xb
0011 1 0 0011010Xb
5Xh 0101 0 z° 0101001Xb
0101 1 z° 0101011Xb
9Xh 1001 0 1 1001100Xb
1001 1 1 1001110Xb

a. Upper address bits are decoded in conjunction with the select pins.
b. A tri-state or “Z” state on this pin is achieved by leaving this pin unconnected.
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Table 6-3. EEPROM SMBus Addressing on the Intel® Itanium™ Processor Cartridge

6.3

6.3.1

Note:

Memory

Aggr%irsa Cartridge Select Device l\:/e\?reiiti/

Address Select Device
(Hex) Addressed

Bis7-4 | SMAD | (SMAO) | gjr4 Bit 0
AOh/Alh 1010 0 0 0 X Scratch EEPROM 1
A2h/A3h 1010 0 0 1 X Processor Information ROM 1
A4h/A5h 1010 0 1 0 X Scratch EEPROM 2
A6h/A7h 1010 0 1 1 X Processor Information ROM 2
A8h/A%h 1010 1 0 0 X Scratch EEPROM 3
AAh/ABh 1010 1 0 1 X Processor Information ROM 3
ACh/ADh 1010 1 1 0 X Scratch EEPROM 4
AEh/AFh 1010 1 1 1 X Processor Information ROM 4

a. Though this addressing scheme is targeted for up to 4-way MP systems, more processors can be supported by using a multi-
plexed (or separate) SMBus implementation.

PIROM and Scratch EEPROM

Processor Information ROM

An electrically programmed read-only memory provides information about the Intel Itanium
processor cartridge. The checksum bits for each category provide error correction and serve asa
mechanism to check whether datais corrupted or not. This information is permanently write-
protected. Table 6-4 shows the data fields and formats provided in the memory.

The data, in byte format, is written and read serially with the most significant bit first.

Table 6-4. Processor Information ROM Format

6-4

Offset/Section # of Bits Function Notes Values
. 8 Data Format . -
HEADER: 00h Revision Two 4-bit hex digits
01h-02h 16 EEPROM Size S_lze in bytes, 16 bit 128 bytes = 0080h, LSB at
binary number the lower address
03h 8 Processor Data Byte pointer, 00h if not OEh
Address present
8 Processor Core Byte pointer, 00h if not
04h Data Address present 16h
05h 8 L3 Cache Data Byte pointer, 00h if not 26h
Address present
o06h 8 Cartridge Data Byte pointer, 00h if not 33h
Address present
8 Part Number Data Byte pointer, 00h if not
07h Address present 3Bh
8 Thermal Reference | Byte pointer, 00h if not
08h 61h
Data Address present
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Table 6-4. Processor Information ROM Format (Cont’d)

Offset/Section # of Bits Function Notes Values
09h 8 Feature Data Byte pointer, 00h if not 65h
Address present
0Ah 8 Other Data Address Byte pointer, 00h if not 79h
present
0Bh-0Ch 16 Reserved Reserved for future
use
0Dh 8 Checksum 1 byte checksum
PROCESSOR: OEh
OEh-13h 48 S-Spec/QDF Six 8-bit ASCII 00VXYZ2
Number characters
2 00b = Sample only
14h[1:0] Sample/Production | g|| others =
Productions
14h[7:2] 6 Reserved Reserved for future
use
15h 8 Checksum 1 byte checksum
CORE: 16h
16h 8 Architecture From CPUIDP
Revision
17h 8 Proc_essor Core From CPUIDP
Family
8 Processor Core b
18h Model From CPUID
19h 8 Processor Core. From CPUIDP
Stepping (Revision)
1Ch-1Ah 24 Reserved Reserved for future
use
1Dh-1Eh 16 Maximum Core in MHz, 16 bit binary i.e. 800MHz = 0320h, LSB
Frequency number at the lower address
. 12 Maximum System in MHz, 12 bit binary i.e. 133Mhz = 085h, LSB
1Fh-20h[3:0]
Bus Frequency number at the lower address
AL . 16 Processor Core Voltage in mV, 16 bit i.e. 1.6V = 0640h, LSB at
20h[7:4]-22h[3:0] Voltage binary number the lower address
. . 8 Core Voltage Power Pod tolerance in
22h[7:4)-23n[3:0] Tolerance, High mvV, +
23h[7:4]-24h[3:0] 8 Core Voltage Power Pod tolerance in
Tolerance, Low mvV, —
24h[7:4]-25h[3:0] 8 Reserved S:eserved for future
25h[7:4]-26h[3:0] 8 Checksum 1 byte checksum
L3 CACHE: 26h
26h[7:4]-2Ah[3:0] 32 Reserved lFfseeserved for future
16 in Kbytes, a 16 bit 2MB = 0800h,
2A[7:4]-2Ch[[3:0] L3 Cache Size binary nu}nber 4MB = 1000h, LSB written
at the lower address
2ch7:4] 4 | Number of SRAM | One a-bit hex digit
omponents
2Dh[3:0] 4 Reserved Reserved for future

use
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Table 6-4. Processor Information ROM Format (Cont’d)

Offset/Section # of Bits Function Notes Values
2Dh[7:4]-2Fh[3:0] 16 L3 Cache Voltage V_oltage in mV, 16 bit LSB at the lower address
binary number
. . 8 L3 Cache Voltage Power Pod tolerance in
2Fh(7:4]-30n(3:0] Tolerance, High mv, +
. . 8 L3 Cache Voltage Power Pod tolerance in
30h[7:4]-31h[3:0] Tolerance, Low mv, —
31h[7:4] 4 Cache Stepping ID | One 4-bit hex digit
32h[3:0] 4 Reserved Reserved for future
use
32h[7:4]-33h[3:0] 8 Checksum 1 byte checksum
CARTRIDGE: 33h
33h[7:4]-37h[3:0] 82 | Cartridge Revision | FOur 8-bit ASCII VXYZE
characters
. 2 Substrate Revision . .-
37h[5:4] Software 1D 2-bit revision number
37h[7:6]-3AN[5:0] 24 | Reserved Reserved for future
3Ah[7:6]-3Bh[5:0] 8 Checksum 1 byte checksum
PART NUMBERS: 3Bh
3Bh[7:6]-42h[5:0] 56 Processor Part Seven 8-bit ASCII ABCVXYZY
Number characters
42h[7:6]-48h[3:0] 46 Reserved Reserved
48h[7:4]-60h[3:0] 192 Reserved Sseeserved for future
60h[7:4]-61h[3:0] 8 Checksum 1 byte checksum
THERMAL REF: 61h
AL . 8 Upper Temp . e
61h[7:4]-62h[3:0] Reference Byte See Section 6.4
62h[7:4]-64h[3:0] 16 | Reserved Reserved for future
64h[7:4]-65h[3:0] 8 Checksum 1 byte checksum
FEATURES: 65h
32 IA-32 Processor ) 32 bit binary number, LSB
65h[7:4]-69h[3:0] Core Feature Flags From CPUID is written at the lowest
address
69h[7:4]-71h[3:0] 64 | Reserved Reserved for future
32 Other bits = unused
[4] = Upper temp
reference byte
; [3] = unused
71h[7:4]-75h[3:0] IC::Izéalrgt!dge Feature [2] = SCRATCH 1= present, 0= not present
EEPROM present
[1] = Core VID present
[0] = L3 cache VID
present
. 4 Number of Devices . - _ _
75h[7:4] in TAP Chain One 4-bit hex digit 3 =2Mcart, 5= 4M cart
77h-76h 16 Reserved Reserved for future
use
78h 8 Checksum 1 byte checksum
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Table 6-4. Processor Information ROM Format (Cont’d)

6.3.2

6.3.3

Offset/Section ‘ # of Bits ‘ Function Notes Values
OTHER: 79h
7Fh-79h 56 Reserved lIfsc‘eeserved for future

a. 00VXYZ, character 0 is written at the lowest address and character Z is written at the highest address. If the number of characters
is greater than four, then the first character is omitted. For example, S-Spec “SLALT” is recorded as “LALT” and the first character
“S” is omitted:

ADDRESS VALUE
13h
12h
11h
10h
OFh
OEh

b. Refer to the IA-64 Architecture Software Developer's Manual for details on CPUID registers.

c. VXYZ, character V is written at the lowest address and character Z is written at the highest address.

d. ABCVXYZ, character A is written at the lowest address and character Z is written at the highest address.

e. This value has no unit(s) and is not a specific junction temperature.

co—4Hra~rr

Scratch EEPROM

Also available on the SMBus interface on the cartridge is an EEPROM which may be used for
other data at the system vendor’s discretion. The data in this EEPROM, once programmed, can be
write-protected by asserting the active-high SMWP signal.

Processor Information ROM and Scratch EEPROM
Supported SMBUS Transactions

The PIROM and Scratch EEPROM respond to three of the SMBus read packet types: current
address read, random address read, and sequential read.

Table 6-5 shows the format of the current address read SMBus packet. Table 6-6 shows the format
of the random read SMBus packet.

Sequential reads may begin with a current address read or arandom address read. After the SMBus
host controller receives the dataword, it responds with an acknowledge. Thiswill continue until
the SMBus host controller responds with a negative acknowledge and a stop. Inthetables, ‘S
represents the SMBus start bit, ‘P’ represents a stop bit, ‘R’ representsaread, ‘W’ represents a
write bit, ‘A’ represents an acknowledge, and ‘///" represents a hegative acknowledge. The shaded
bits are transmitted by the Processor |nformation ROM or Scratch EEPROM and the bits that are
not shaded are transmitted by the SMBus host controller. In the tables the data addresses indicate 8
bits. The SMBus host controller should transmit 8 bits, but asthere are only 128 addresses, the
most significant bitisadon’t care.

The Scratch EEPROM responds to two write packet types: byte write and page write.

Table 6-7 showsthe format of the byte write SMBus packet. The page write operates the same way
asthe byte write except that the SMBus Host controller does not send a stop after the first data byte
and acknowledge. The Scratch EEPROM internally increments its address. The SMBus host
controller continues to transmit data bytes until it terminates the sequence with a stop. All data
bytes will result in an acknowledge from the Scratch EEPROM. If more than eight bytes are
written, theinternal address will “roll over” and the previous data will be overwritten.

Performing a write with no data loads the address from which data should be read.
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Table 6-5.

Table 6-6.

Table 6-7.

6.4

6-8
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Theinternal address counter keeps track of the address accessed during the last read or write
operation, incremented by one. Address “roll over” during reads is from the last byte of the last
eight byte page to the first byte of thefirst page. “Roll over” during writesis from the last byte of
the current eight byte page to the first byte of the same page.

Current Address Read SMBus Packet

S Device Address R/W# A Data 1" P
1 7 bits 1 1 8 bits 1 1
Random Address Read SMBus Packet
Device Data Device
S | address | RW# | A | address | A S | Address | RWH# | A Data m | p
1 7 bits 0 1 8 bits 1 1 7 bits 1 1 8 bits 1|1
Byte Write SMBus Packet
s Device RW# | A | DataAddress | A Data A p
Address
1 7 bits 0 1 8 bits 1 8 bits 1 1

Thermal Sensing Device

The Intel Itanium processor cartridge’s thermal sensing device provides a means of acquiring
thermal data from the processor. The accuracy of the thermal reading is expected to be better than
+3°C. Thethermal sensing deviceis composed of control logic, SMBus interface logic, aprecision
analog to digital converter, and a precision current source. The thermal sensing device drivesa
small current through athermal diode located on the processor core and measures the voltage
generated across the thermal diode by the current. With this information, the thermal sensing
device computes a byte of temperature data. Software running on the processor or on amicro-
controller can use the temperature data from the thermal sensing device to thermally manage the
system.

The thermal sensing device provides aregister with a data byte (7 bits plus sign) which contains a
value corresponding to the sampled output of the thermal diodein the Intel Itanium processor core.
The value of the byte read from the thermal sensor gives an accurate reading of processor core
temperature at the time of the reading. This data can be used in conjunction with the Upper
Temperature Reference byte (provided in the Processor Information ROM) for thermal
management purposes. The temperature data from the thermal sensor can be read out digitally
using an SMBus read command (see Section 6.4.1). The thermal sensor starts detecting when
SMBus power is applied to the processor, and resets itself at power-up.

Thethermal sensing device also contains alarm registersto store upper and lower thermal reference
threshold data. These values can be individually programmed on the thermal sensor. If the
measured value equals or exceeds the alarm threshold value, the appropriate bit is set in the thermal
sensing device status register, which is also brought out to the system bus viathe THRMALERT#
signal (see Section 5.1.1 for more details). At power-up, the appropriate alarm register values need
to be programmed into the thermal sensing device viathe SMBus. It isrecommended that the upper
thermal reference threshold byte (provided in the Processor Information ROM) be used for setting
the upper threshold value in the alarm register.

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet
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The upper temperature reference byte in the PIROM is unitless and is not any specific junction
temperature. It is avalue to be used as areference. By using avalue, in the Ty, 4, register, that is
smaller than the upper temperature reference byte by a number of 10, the THRMALERT# signal
will be tripped 10°C earlier than by using the reference byte unmodified.

When polling the thermal sensing device on the cartridge to read the processor temperatures, it is
recommended that the polling frequency be every 0.5 to 1 second.

Thermal Sensing Device Supported SMBus Transactions

The thermal sensing device respondsto five of the SMBus packet types: write byte, read byte, send
byte, receive byte, and ARA (Alert Response Address). Table 6-8 through Table 6-12 diagram the
five packet types. In thesetables, 'S’ represents the SMBus start bit, ‘P represents a stop bit, ‘ Ack’
represents an acknowledge, and ‘///' represents a negative acknowledge. The shaded bits are
transmitted by the thermal sensor and the unshaded bits are transmitted by the SMBus host
controller.

Table 6-8. Write Byte SMBus Packet

S Address Write Ack Command Ack Data Ack P
1 7 bits 1 1 8 bits 1 8 bits 1 1
Table 6-9. Read Byte SMBus Packet
S | Address Write | Ack Command Ack | S | Address Read Ack Data | /Il | P
1 | 7 bits 1 1 8 bits 1 1 7 bits 1 1 8 bits 1 1
Table 6-10. Send Byte SMBus Packet
S Address Write Ack Command Ack P
1 7 bits 1 1 8 bits
Table 6-11. Receive Byte SMBus Packet
S Address Read Ack Data P
1 7 bits 1 1 8 bits 1
Table 6-12. ARA SMBus Packet
S ARA Read Ack Address P
1 0001 100 1 1 1001 1011 1

Intel® Itanium™ Processor at 800 MHz and 733 MHz Datasheet

The send byte packet is used only for sending one-shot commands. The receive byte packet
accesses the register commanded by the last read byte packet. If areceive byte packet was preceded
by awrite byte or send byte packet more recently than aread byte packet, then the behavior is
undefined.
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Table 6-13 shows the encoding of the command byte. All of the commands are for reading or
writing registers in the thermal sensor except the one-shot command (OSHT). The one-shot
command forces the immediate start of a new voltage-to-temperature conversion cycle. If a
conversion isin progress when the one-shot command is received, then the command isignored. If
the thermal sensing device is in standby mode when the one-shot command is received, a
conversion is performed and the sensor returnsto standby mode. If the thermal sensor isin auto-
convert mode and is between conversions, then the conversion rate timer resets, and the next
automatic conversion takes place after afull delay elapses.

The default command after reset is the reserved value (00h). After reset, receive byte packets will
return invalid data until another command is sent to the thermal sensing device.

Table 6-13. Command Byte Bit Assignment

6.4.2

6.4.2.1

6-10

Register Command Reset State Function
RESERVED 00h N/A Reserved for future use
RRT 01h N/A Read processor core thermal data
RS 02h N/A Read status byte (flags, busy signal)
RC 03h 0000 0000 Read configuration byte
RCR 04h 0000 0010 Read conversion rate byte
RESERVED 05h 0111 1111 Reserved for future use
RESERVED 06h 1100 1001 Reserved for future use
RRHL 07h 0111 1111 Read processor core thermal diode Ty gy limit
RRLL 08h 1100 1001 Read processor core thermal diode T gy limit
wcC 09h N/A Write configuration byte
WCR 0Ah N/A Write conversion rate byte
RESERVED 0Bh N/A Reserved for future use
RESERVED 0Ch N/A Reserved for future use
WRHL 0Dh N/A Write processor core thermal diode Ty gy limit
WRLL OEh N/A Write processor core thermal diode T gy limit
OSHT OFh N/A One shot command (use send byte packet)
RESERVED 10h - FFh N/A Reserved for future use

Thermal Sensing Device Registers

The system management software can configure and control the thermal sensor by writing to and
interacting with different registersin the thermal sensor. These registers include a Thermal
Reference register, two Thermal Limit registers, a Status register, a Configuration register, a
Conversion Rate register, and other reserved registers. The following subsections describe the

registersin detail.

Thermal Reference Registers

The thermal sensing device has an internal thermal reference register which contains the thermal
reference value read by the thermal sensing device connected to the processor core thermal diode.
This value ranges from +127 to —128 decimal and is expressed as a two’s complement, eight-bit
number. These registers are saturating, i.e. values above 127 are represented at 127 decimal, and
values below —128 are represented as—128 decimal.
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Thermal Limit Registers

The thermal sensing device has two thermal limit registers; they define high and low limits for the
processor core thermal diode. The encoding for these registersis the same as for the thermal
reference register. If the diode thermal value equals or exceeds one of itslimits, thenitsalarm bitin
the Status Register istriggered. Thisindication is aso brought out to the system bus viathe
THRMALERT# signal.

Status Register

The status register shown in Table 6-14 indicateswhich (if any) thermal value thresholds have been
exceeded. It also indicatesif aconversionisin progress or if an open circuit has been detected in
the processor core thermal diode connection. Once set, alarm bits stay set until they are cleared by
astatusregister read. A successful read to the status register will clear any alarm bits that may have
been set, unless the alarm condition persists. Note that the THRMALERT# interrupt signal is
latched and is not automatically cleared when the status flag bit is cleared. The latch is cleared by
sending the ARA (0001100) on the SMBus.

Table 6-14. Thermal Sensing Device Status Register

6.4.2.4

Bit Name Function
7 (MSB) BUSY A one indicates that the device’s analog to digital converter is busy converting.
6 RESERVED Reserved for future use.
5 RESERVED Reserved for future use.
A one indicates that the processor core thermal diode high temperature alarm
4 RHIGH .
has activated.
A one indicates that the processor core thermal diode low temperature alarm
3 RLOW .
has activated.
2 OPEN A one indicates an open fault in the connection to the processor core diode.
1 RESERVED Reserved for future use.

0 (LSB) RESERVED Reserved for future use.

Configuration Register

The configuration register controls the operating mode (standby vs. auto-convert) of the thermal
sensing device. Table 6-15 shows the format of the configuration register. If the RUN/STOP hit is
set (high) then the thermal sensing device immediately stops converting and enters standby mode.
The thermal sensing device will still perform analog-to-digital conversionsin standby mode when
it receives a one-shot command. If the RUN/STOP bit is clear (low) then the thermal sensor enters
auto-conversion mode. The thermal sensor starts operating in free running mode, auto-converting
at 0.25 Hz after power-up.

Table 6-15. Thermal Sensing Device Configuration Register

. Reset ;
Bit Name State Function
7 (MSB) RESERVED 0 Reserved for future use.
0 Standby mode control bit. If high, the device immediately stops
6 RUN/STOP converting, and enters standby mode. If low, the device converts in
either one-shot or auto-convert mode, see Section 6.4.2.5
5-0 RESERVED 0 Reserved for future use.
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6.4.2.5 Conversion Rate Register

The contents of the conversion rate register determine the nominal rate at which anal og-to-digital
conversions happen when the thermal sensing device is in auto-convert mode. Table 6-16 shows
the mapping between conversion rate register values and the conversion rate. Asindicated in
Table 6-13, the conversion rate register is set to its default state of 02h (0.25 Hz nominally) when
the thermal sensing device is powered up. There is a+25% error tolerance between the conversion
rate indicated in the conversion rate register and the actual conversion rate.

Table 6-16. Thermal Sensing Device Conversion Rate Register

Register Contents Conversion Rate (Hz)
00h 0.0625
01lh 0.125
02h 0.25
03h 0.5
04h 1
05h 2
06h 4
07h 8
08h to FFh Reserved for future use
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