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I NFORMATI ON I N THI S DOCUMENT I S PROVI DED I N CONNECTI ON WI TH I NTEL®  PRODUCTS. NO LI CENSE, EXPRESS OR I MPLI ED, 
BY ESTOPPEL OR OTHERWI SE, TO ANY I NTELLECTUAL PROPERTY RI GHTS I S GRANTED BY THI S DOCUMENT. EXCEPT AS 
PROVI DED I N I NTEL'S TERMS AND CONDI TI ONS OF SALE FOR SUCH PRODUCTS, I NTEL ASSUMES NO LI ABI LI TY WHATSOEVER, 
AND I NTEL DI SCLAI MS ANY EXPRESS OR I MPLI ED WARRANTY, RELATI NG TO SALE AND/ OR USE OF I NTEL PRODUCTS I NCLUDI NG 
LI ABI LI TY OR WARRANTI ES RELATI NG TO FI TNESS FOR A PARTI CULAR PURPOSE, MERCHANTABI LI TY, OR I NFRI NGEMENT OF ANY 
PATENT, COPYRI GHT OR OTHER I NTELLECTUAL PROPERTY RI GHT. I ntel products are not  intended for use in m edical,  life saving, or 
life sustaining applicat ions. 

I ntel m ay m ake changes to specificat ions and product  descript ions at  any t im e, without  not ice.

Designers m ust  not  rely on the absence or character ist ics of any features or inst ruct ions m arked “ reserved”  or “undefined.”  I ntel 
reserves these for future definit ion and shall have no responsibility whatsoever for conflicts or incom pat ibilit ies ar ising from  future 
changes to them .

The Dual-Core I ntel®  Xeon®  Processor 5100 Series  m ay contain design defects or errors known as errata which m ay cause the 
product  to deviate from  published specificat ions. Current  character ized errata are available on request .

64-bit  I ntel®  Xeon®  processors with I ntel®  EM64T requires a com puter system  with a processor, chipset , BI OS, OS, device drivers 
and applicat ions enabled for I ntel EM64T. Processor will not  operate ( including 32-bit  operat ion)  without  an I ntel EM64T-enabled 
BI OS. Perform ance will vary depending on your hardware and software configurat ions. I ntel EM64T-enabled OS, BI OS, device 
dr ivers and applicat ions m ay not  be available. Check with your vendor for m ore inform at ion.

Contact  your local I ntel sales office or your dist r ibutor to obtain the latest  specificat ions and before placing your product  order.

I ntel, Pent ium , I ntel Xeon, I ntel SpeedStep, I ntel Extended Mem ory 64 Technology, I ntel Vir tualizat ion Technology, and the I ntel 
logo are t radem arks or registered t radem arks of I ntel Corporat ion or it s subsidiar ies in the United States and other count r ies.

* Other nam es and brands m ay be claim ed as the property of others.

Copyright  ©  2007, I ntel Corporat ion.
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Feat u r es

Feat u r es

•   Dual-Core processing with I ntel®  Core™ microarchitecture

•   FC-LGA6 package with 771 Lands

•   Available at  up to 3.00 GHz processor speed

•   65 nm process technology

•   Performance opt im ized version available

•   Dual processing (DP)  server support

•   I ncludes 32-KB Level 1 inst ruct ion and 32-KB Level 1 data cache per core

•   I ncludes 4-MB L2 Cache shared between the cores

•   I ntel®  Advanced Smart  Cache

•   1066/ 1333 MHz system bus with Dual I ndependent  Bus architecture

•   I ntel®  64 Technology ( I ntel®  64)

•   I ntel®  Vir tualizat ion Technology

•   I ntel®  Wide Dynam ic Execut ion

•   I ntel®  Advanced Digital Media Boost

•   I ntel®  Sm art  Mem ory Access

•   Demand-Based Switching (DBS)  with Enhanced I ntel SpeedStep®  Technology

•   Enhanced thermal and power management  capabilit ies:

•   Thermal Monitor (TM1)

•   Thermal Monitor 2 (TM2)  

•   Plat form  Environment  Cont rol I nterface (PECI )  to m onitor Digital Therm al Sensors

The Dual-Core I ntel®  Xeon®  Processor 5100 series is designed for high-performance 

dual processor server, workstat ion, and embedded applicat ions. Based on the I ntel 

Core™ m icro-architecture, it  is binary com pat ible with previous I ntel®  Architecture 

( I A-32)  processors. The Dual-Core I ntel Xeon Processor 5100 series are scalable to two 

processors in a m ult iprocessor system , providing except ional perform ance for 

applicat ions running on advanced operat ing systems such as Windows*  XP, Windows 

Server 2003, Linux* , and UNI X* .

The Dual-Core I ntel Xeon Processor 5100 series delivers compute power at  

unparalleled value and flexibilit y for powerful servers, internet  infrast ructure, and 

departmental server applicat ions. The I ntel®  Core™ m icroarchitecture and I ntel 

Virtualizat ion Technology deliver outstanding performance and headroom for peak 

internet  server workloads, result ing in faster response t im es, support  for m ore users, 

and im proved scalability.

§
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I n t r od u ct io n

1 I n t r od u ct ion

The Dual-Core I ntel®  Xeon®  Processor 5100 Series are 64-bit  server/ workstat ion 

processors ut ilizing two I ntel m icroarchitecture cores. These processors are based on 

I ntel’s 65 nanometer process technology combining high perform ance with the power 

efficiencies of a low-power m icroarchitecture. The Dual-Core I ntel®  Xeon®  Processor 

5100 Series m aintain the t radit ion of com pat ibilit y with I A-32 software. Som e key 

features include on-die, 32 KB Level 1 inst ruct ion and data caches and 4 MB Level 2 

cache with Advanced Transfer Cache Architecture. The processors’ Data Prefetch Logic 

speculat ively fetches data to the L2 cache before an L1 cache requests occurs, result ing 

in reduced bus cycle penalt ies and im proved performance. The 1333 MHz Front  Side 

Bus (FSB)  is a quad-pum ped bus running off a 333 MHz system  clock m aking 

10.66 GBytes per second data t ransfer rates possible. Som e lower speed SKU’s are 

available which support  a 1066 MHz Front  Side Bus (FSB) . This is a quad-pum ped bus 

running off a 266 MHz system  clock m aking 8.5 GBytes per second data t ransfer rates 

possible. The Dual-Core I ntel®  Xeon®  Processor 5160 offers higher clock frequencies 

than the Dual-Core I ntel®  Xeon®  Processor 5100 Series for plat forms that  are targeted 

for the performance opt im ized segment . 

Enhanced thermal and power management  capabilit ies are implemented including 

Thermal Monitor (TM1) , Thermal Monitor 2 (TM2)  and Enhanced I ntel SpeedStep®  

Technology. These technologies are targeted for dual processor in enterprise 

environments. TM1 and TM2 provide efficient  and effect ive cooling in high temperature 

situat ions. Enhanced I ntel SpeedStep®  Technology provides power m anagem ent  

capabilit ies to servers and workstat ions.

Dual-Core I ntel®  Xeon®  Processor 5100 Series features include Advanced Dynam ic 

Execut ion, enhanced float ing point  and m ult i-media units, St ream ing SI MD Extensions 

2 (SSE2)  and St ream ing SI MD Extensions 3 (SSE3) . Advanced Dynam ic Execut ion 

improves speculat ive execut ion and branch predict ion internal to the processor. The 

float ing point  and mult i-m edia units include 128-bit  wide registers and a separate 

register for data movement . SSE3 inst ruct ions provide highly efficient  double-precision 

float ing point , SI MD integer, and m em ory m anagement  operat ions. 

The Dual-Core I ntel®  Xeon®  Processor 5100 Series support  I ntel®  Extended Mem ory 

64 Technology ( I ntel®  EM64T)  as an enhancem ent  to I ntel's I A-32 architecture. This 

enhancement  allows the processor to execute operat ing system s and applicat ions 

writ ten to take advantage of the 64-bit  extension technology. Further details on I ntel 

Extended Mem ory 64 Technology and its programming model can be found in the 64-

bit  Extension Technology Software Developer's Guide at  ht tp: / / developer.intel.com/

technology/ 64bitextensions/ . 

I n addit ion, the Dual-Core I ntel®  Xeon®  Processor 5100 Series support  the Execute 

Disable Bit  funct ionality. When used in conjunct ion with a support ing operat ing system , 

Execute Disable allows memory to be marked as executable or non executable. This 

feature can prevent  some classes of viruses that  exploit  buffer overrun vulnerabilit ies 

and can thus help im prove the overall security of the system. Further details on 

Execute Disable can be found at  ht tp: / / www.intel.com/ cd/ ids/ developer/ asmo-na/ eng/

149308.htm .

The Dual-Core I ntel®  Xeon®  Processor 5100 Series support  I ntel®  Vir tualizat ion 

Technology for hardware-assisted vir tualizat ion within the processor. I ntel Virtualizat ion 

Technology is a set  of hardware enhancements that  can im prove vir tualizat ion 

solut ions. I ntel Virtualizat ion Technology is used in conjunct ion with Virtual Machine 
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Monitor software enabling mult iple, independent  software environments inside a single 

plat form . Further details on I ntel Vir tualizat ion Technology can be found at  ht tp: / /

developer.intel.com / technology/ vt . 

The Dual-Core I ntel®  Xeon®  Processor 5100 Series are intended for high performance 

server and workstat ion system s. The Dual-Core I ntel®  Xeon®  Processor 5100 Series 

support  a Dual I ndependent  Bus (DI B)  architecture with one processor on each bus, up 

to two processor sockets in a system . The DI B architecture provides improved 

perform ance by allowing increased FSB speeds and bandwidth. The Dual-Core I ntel®  

Xeon®  Processor 5100 Series are packaged in an FC-LGA6 Land Grid Array package 

with 771 lands for improved power delivery. I t  ut ilizes a surface mount  LGA771 socket  

that  supports Direct  Socket  Loading (DSL) .

The Dual-Core I ntel®  Xeon®  Processor 5100 Series based plat forms implement  

independent  core voltage (VCC)  power planes for each processor. FSB term inat ion 

voltage (VTT)  is shared and must  connect  to all FSB agents. The processor core voltage 

ut ilizes power delivery guidelines specified by VRM/ EVRD 11.0 and its associated load 

line (see Voltage Regulator Module (VRM) and Enterprise Voltage Regulator-Down 

(EVRD)  11.0 Design Guidelines for further details) . VRM/ EVRD 11.0 will support  the 

power requirements of all frequencies of the Dual-Core I ntel®  Xeon®  Processor 5100 

Series. Refer to the appropriate plat form  design guidelines for implementat ion details.

The Dual-Core I ntel®  Xeon®  Processor 5100 Series support  1333 MHz Front  Side Bus 

operat ion. The Dual-Core I ntel®  Xeon®  Processor LV 5138 and Dual-Core I ntel®  

Xeon®  Processor LV 5128 support  1066MHz Front  Side Bus operat ion. The FSB ut ilizes 

a split - t ransact ion, deferred reply protocol and Source-Synchronous Transfer (SST)  of 

address and data to im prove perform ance. The processor t ransfers data four t im es per 

bus clock (4X data t ransfer rate, as in AGP 4X) . Along with the 4X data bus, the 

address bus can deliver addresses two t im es per bus clock and is referred to as a 

‘double-clocked’ or a 2X address bus. I n addit ion, the Request  Phase completes in one 

clock cycle. The FSB is also used to deliver interrupts.

Signals on the FSB use Assisted Gunning Transceiver Logic (AGTL+ )  level voltages. 

Sect ion 2.1 contains the elect r ical specificat ions of the FSB while im plementat ion 

details are fully described in the appropriate plat form  design guidelines ( refer to 

Sect ion 1.3) .

1 .1 Ter m in o log y

A ‘# ’ sym bol after a signal nam e refers to an act ive low signal, indicat ing a signal is in 

the asserted state when driven to a low level. For example, when RESET#  is low, a 

reset  has been requested. Conversely, when NMI  is high, a nonmaskable interrupt  has 

occurred. I n the case of signals where the nam e does not  im ply an act ive state but  

describes part  of a binary sequence (such as address or data) , the ‘# ’ symbol implies 

that  the signal is inverted. For exam ple, D[ 3: 0]  =  ‘HLHL’ refers to a hex ‘A’, and 

D[ 3: 0] #  =  ‘LHLH’ also refers to a hex ‘A’ (H=  High logic level, L=  Low logic level) .

Comm only used term s are explained here for clar ificat ion:

Tab le 1 - 1 . Du al - Cor e I n t e l®  Xeon ®  Pr ocesso r  5 1 0 0  Ser ies

#  o f  Pr ocesso r  
Co r es

L1  Cach e
L2  Ad v an ced  

Tr an sf er  Cach e
Fr on t  Sid e Bu s

Fr eq u en cies
Pack ag e

2
32 KB inst ruct ion

32 KB data
4 MB shared

1333 MHz

1066 MHz

FC-LGA6
771 Lands
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I n t r od u ct io n

• Du al - Cor e I n t e l ®  Xeon ®  Pr ocessor  5 1 0 0  Ser ies – I ntel 64-bit  m icroprocessor 

intended for dual processor servers and workstat ions. The Dual-Core I ntel®  Xeon®  

Processor 5100 Series are based on I ntel’s 65 nanometer process, in the FC-LGA6 

package with two processor cores. For this docum ent , “processor”  is used as the 

generic term  for the Dual-Core I ntel®  Xeon®  Processor 5100 Series. 

• Du al - Cor e I n t e l®  Xeon ®  Pr ocesso r  LV 5 1 4 8 , Du al - Cor e I n t e l®  Xeon ®  

Pr ocesso r  LV 5 1 3 8  an d  Du a l - Cor e I n t e l®  Xeon ®  Pr ocesso r  LV 5 1 2 8 -  I ntel 

64-bit  m icroprocessor intended for dual processor server blades and embedded 
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• Pr io r i t y  Agen t  – The prior ity agent  is the host  br idge to the processor and is 

typically known as the chipset .

• Sy m m et r ic Agen t  – A sym m etr ic agent  is a processor which shares the sam e I / O 

subsystem  and m em ory array, and runs the sam e operat ing system  as another 

processor in a system . System s using sym m etr ic agents are known as Sym m etr ic 

Mult iprocessing (SMP)  systems. 

• I n t eg r at ed  Heat  Sp r ead er  ( I HS)  – A com ponent  of the processor package used 

to enhance the thermal perform ance of the package. Com ponent  therm al solut ions 

interface with the processor at  the I HS surface.

• Th er m al  Design  Pow er  – Processor therm al solut ions should be designed to m eet  

this target . I t  is the highest  expected sustainable power while running known 

power intensive real applicat ions. TDP is not  the m axim um  power that  the 

processor can dissipate.

• I n t e l®  Ex t en d ed  Mem or y  6 4  Tech n o log y  ( I n t e l®  EM6 4 T)  – An enhancem ent  

to I ntel's I A-32 architecture that  allows the processor to execute operat ing systems 

and applicat ions writ ten to take advantage of the 64-bit  extension technology. 

Further details on can be found in the 64-bit  Extension Technology Software 

Developer's Guide at  ht tp: / / developer.intel.com/ . 

• En h an ced  I n t e l  Sp eedSt ep ®  Tech n o log y  ( EI ST)  – Technology that  provides 

power m anagem ent  capabilit ies to servers and workstat ions.

• Plat f o r m  En v i r on m en t  Con t r o l  I n t er f ace ( PECI )  – A proprietary one-wire bus 

interface that  provides a comm unicat ion channel between I ntel processor and 

chipset  com ponents to external therm al m onitor ing devices, for use in fan speed 

cont rol. PECI  com m unicates readings from  the processor ’s digital therm al sensor. 

PECI  replaces the thermal diode available in previous processors.

• I n t e l
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I n t r od u ct io n

Not e: Contact  your I ntel representat ive for the latest  revision of these docum ents. 

§

Docu m en t I n t e l  Or d er  Nu m b er

AP-485, I ntel®  Processor I dent ificat ion and the CPUI D I nst ruct ion 241618

Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 1: 
Basic Architecture

Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 2A: 
Instruction Set Reference Manual A-M

Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 2B: 
Instruction Set Reference Manual N-Z

Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 3A: 
System Programming Guide

Intel® 64 and IA-32 Architectures Software Developer’s Manual, Volume 3B: 
System Programming Guide

Intel® 64 and IA-32 Intel Architecture Optimization Reference Manual

253665 

253666 

253667 253668

253669

I ntel®  64 and I A-32 Architectures Software Developer’s Manual 
Docum entat ion Changes

248966

I A-32 I ntel®  Architecture and I ntel®  Extended Mem ory 64 Software 
Developer's Manual Docum entat ion Changes

252046

Intel® Extended Memory 64 Technology

• Volume I

• Volume 2

300834

300835

I ntel®  Virtualizat ion Technology Specificat ion for I A-32 I ntel®  Architecture C97063-002

Dual-Core I ntel®  Xeon®  Processor 5100 Series Specificat ion Update 313356

Debug Port  Design Guide for UP/ DP System s 313373

Voltage Regulator Module (VRM)  and Enterpr ise Voltage Regulator-Down 
(EVRD)  11.0 Design Guidelines

EPS12V Power Supply Design Guide:  A Server system  I nfrast ructure (SSI )  
Specificat ion for Ent ry Chassis Power Supplies

www.ssiforum .org

Entry-Level Elect ronics-Bay Specificat ions:  A Server System  I nfrast ructure 
(SSI )  Specificat ion for Ent ry Pedestal Servers and Workstat ions

www.ssiforum .org

Dual-Core I ntel®  Xeon®  Processor 5100 Series Therm al/ Mechanical Design 
Guidelines

313357

Dual-Core I ntel®  Xeon®  Processor LV 5138 in Em bedded Applicataions 
Therm al/ Mechanical Design Guidelines

315225

Dual-Core I ntel®  Xeon®  Processor 5100 Series Boundary Scan Descr ipt ive 
Language (BSDL)  Model

www.intel.com / design/ Xeon/
docum entat ion.htm

NEBS(TM)  Requirem ents:  Physical Protect ion (GR-63-CORE) ht tp: / / telecom -
info.telcordia.com

Elect rom agnet ic Com pat ibilit y and Elect r ical Safety -  Generic Criteria for 
Network Telecom m inicat ions Equipm ent  (GR-1089-CORE)

ht tp: / / telecom -
info.telcordia.com



I n t r od u ct ion

16 Dual-Core I ntel®  Xeon®  Processor 5100 Series Datasheet



Dual-Core I ntel®  Xeon®  Processor 5100 Series Datasheet 17

Elect r i ca l  Sp eci f i ca t ion s

2 Elect r i ca l  Sp eci f i ca t ion s

2 .1 Fr on t  Sid e Bu s an d  GTLREF

Most  Dual-Core I ntel®  Xeon®  Processor 5100 Series FSB signals uses Assisted Gunning 

Transceiver Logic (AGTL+ )  signaling technology. This technology provides im proved 

noise m argins and reduced r inging through low voltage swings and cont rolled edge 

rates. AGTL+  buffers are open-drain and require pull-up resistors to provide the high 

logic level and term inat ion. AGTL+  output  buffers differ from  GTL+  buffers with the 

addit ion of an act ive PMOS pull-up t ransistor to “assist ”  the pull-up resistors during the 

first  clock of a low- to-high voltage t ransit ion. Plat form s im plem ent  a term inat ion 

voltage level for AGTL+  signals defined as VTT.  Because plat forms implement  separate 

power planes for each processor (and chipset ) , separate VCC and VTT supplies are 

necessary. This configurat ion allows for im proved noise tolerance as processor 

frequency increases. Speed enhancements to data and address buses have made 

signal integrity considerat ions and plat form  design m ethods even m ore cr it ical than 

with previous processor fam ilies. Design guidelines for the processor FSB are detailed 

in the appropriate plat form  design guidelines ( refer to Sect ion 1.3) .

The AGTL+  inputs require reference voltages (GTLREF_DATA and GTLREF_ADD)  which 

are used by the receivers to determ ine if a signal is a logical 0 or a logical 1. 

GTLREF_DATA is used for the 4X front  side bus signaling group and GTLREF_ADD is 

used for the 2X and com m on clock front  side bus signaling groups. Both GTLREF_DATA 

and GTLREF_ADD must  be generated on the baseboard. Refer to the applicable 

plat form  design guidelines for details. Term inat ion resistors (RTT)  for AGTL+  signals are 

provided on the processor silicon and are term inated to VTT.  The on-die term inat ion 

resistors are always enabled on the Dual-Core I ntel®  Xeon®  Processor 5100 Series to 

cont rol reflect ions on the t ransm ission line. I ntel chipsets also provide on-die 

term inat ion, thus elim inat ing the need to term inate the bus on the baseboard for most  

AGTL+  signals.

Som e FSB signals do not  include on-die term inat ion (RTT)  and must  be term inated on 

the baseboard. See Table 2-9 for details regarding these signals.

The AGTL+  bus depends on incident  wave switching. Therefore, t im ing calculat ions for 

AGTL+  signals are based on flight  t im e as opposed to capacit ive derat ings. Analog 

signal sim ulat ion of the FSB, including t race lengths, is highly recommended when 

designing a system . Contact  your I ntel Field Representat ive to obtain the processor 

signal integrity m odels, which includes buffer and package m odels.

2 .2 Pow er  an d  Gr ou n d  Lan d s

For clean on-chip processor core power dist r ibut ion, the processor has 223 VCC (power)  

and 273 VSS (ground)  inputs. All Vcc lands must  be connected to the processor power 

plane, while all VSS lands m ust  be connected to the system ground plane. The 

processor VCC lands must  be supplied with the voltage determ ined by the processor 

Voltage I Dent ificat ion (VI D)  signals. See Table 2-3 for VI D definit ions.

Twenty two lands are specified as VTT,  which provide term inat ion for the FSB and 

provides power to the I / O buffers. The plat form  m ust  im plem ent  a separate supply for 

these lands which meets the VTT specificat ions out lined in Table 2-13.
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2 .3 Decou p l in g  Gu id el in es

Due to its large num ber of t ransistors and high internal clock speeds, the Dual-Core 

I ntel®  Xeon®  Processor 5100 Series are capable of generat ing large average current  

swings between low and full power states. This m ay cause voltages on power planes to 

sag below their m inim um  values if bulk decoupling is not  adequate. Larger bulk storage 

(CBULK) , such as elect rolyt ic capacitors, supply current  during longer last ing changes in 

current  dem and by the com ponent , such as com ing out  of an idle condit ion. Sim ilar ly, 

they act  as a storage well for current  when entering an idle condit ion from  a running 

condit ion. Care must  be taken in the baseboard design to ensure that  the voltage 

provided to the processor remains within the specificat ions listed in Table 2-13. Failure 

to do so can result  in t im ing violat ions or reduced lifet ime of the com ponent . For further 

informat ion and guidelines, refer to the appropriate plat form  design guidelines.

2 .3 .1 VCC Decou p l in g

Vcc regulator solut ions need to provide bulk capacitance with a low Effect ive Series 

Resistance (ESR) , and the baseboard designer m ust  assure a low interconnect  

resistance from  the regulator (EVRD or VRM pins)  to the LGA771 socket . Bulk 

decoupling must  be provided on the baseboard to handle large current  swings. The 

power delivery solut ion m ust  insure the voltage and current  specificat ions are m et  (as 

defined in Table 2-13) . For further inform at ion regarding power delivery, decoupling 

and layout  guidelines, refer to the appropriate plat form  design guidelines.

2 .3 .2 VTT Decou p l in g

Bulk decoupling must  be provided on the baseboard. Decoupling solut ions m ust  be 

sized to meet  the expected load. To insure opt imal performance, various factors 

associated with the power delivery solut ion m ust  be considered including regulator 

type, power plane and t race sizing, and component  placement . A conservat ive 

decoupling solut ion consists of a com binat ion of low ESR bulk capacitors and high 

frequency ceram ic capacitors. For further informat ion regarding power delivery, 

decoupling and layout  guidelines, refer to the appropriate plat form  design guidelines.

2 .3 .3 Fr on t  Sid e Bu s AGTL+  Decou p l in g

The Dual-Core I ntel®  Xeon®  Processor 5100 Seriesintegrates signal term inat ion on the 

die, as well as a port ion of the required high frequency decoupling capacitance on the 

processor package. However, addit ional high frequency capacitance m ust  be added to 

the baseboard to properly decouple the return currents from  the FSB. Bulk decoupling 

m ust  also be provided by the baseboard for proper AGTL+  bus operat ion. Decoupling 

guidelines are described in the appropriate plat form  design guidelines.

2 .4 Fr on t  Sid e Bu s Clock  ( BCLK[ 1 :0 ] )  an d  Pr ocesso r  
Clock in g

BCLK[ 1: 0]  direct ly cont rols the FSB interface speed as well as the core frequency of the 

processor. As in previous processor generat ions, the Dual-Core I ntel®  Xeon®  Processor 

5100 Series core frequency is a mult iple of the BCLK[ 1: 0]  frequency. The processor bus 

rat io m ult iplier is set  during m anufacturing. The default  set t ing is for the m aximum  

speed of the processor. I t  is possible to overr ide this set t ing using software (see the 

Conroe and Woodcrest  Processor Fam ily BI OS Writer ’s Guide) . This perm its operat ion 

at  lower frequencies than the processor ’s tested frequency.
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The processor core frequency is configured during reset  by using values stored 

internally during m anufactur ing. The stored value sets the highest  bus fract ion at  which 

the part icular processor can operate. I f lower speeds are desired, the appropriate rat io 

can be configured via the CLOCK_FLEX_MAX MSR. For details of operat ion at  core 

frequencies lower than the maxim um rated processor speed, refer to the Conroe and 

Woodcrest  Processor Fam ily BI OS Writer ’s Guide.

Clock m ult iplying within the processor is provided by the internal phase locked loop 

(PLL) , which requires a constant  frequency BCLK[ 1: 0]  input , with except ions for spread 

spect rum clocking. The Dual-Core I ntel®  Xeon®  Processor 5100 Series ut ilizes 

different ial clocks. Details regarding BCLK[ 1: 0]  dr iver specificat ions are provided in the 

CK410B Clock Synthesizer/ Driver Design Guidelines. Table 2-1 contains processor core 

frequency to FSB mult ipliers and their corresponding core frequencies.

Not es:
1. Listed frequencies illust rate clock frequency m ult ipliers and are not  necessarily com m it ted product ion 

frequencies for 40 W, 65 W or 80 W versions of Dual-Core I ntel®  Xeon®  Processor 5100 Series.
2. I ndividual processors operate only at  or below the frequency m arked on the package.
3. For valid processor core frequencies, refer to the Dual-Core I ntel®  Xeon®  Processor 5100 Series 

Specificat ion Update.
4. The lowest  bus rat io supported by the Dual-Core I ntel®  Xeon®  Processor 5100 Seriesis 1/ 6.

2 .4 .1 Fr on t  Sid e Bu s Fr equ en cy  Select  Sig n als ( BSEL[ 2 :0 ] )

Upon power up, the FSB frequency is set  to the m axim um  supported by the individual 

processor. BSEL[ 2: 0]  are CMOS outputs which m ust  be pulled up to VTT,  and are used 

to select  the FSB frequency. Please refer to Table 2-16 for DC specificat ions. Table 2-2 

defines the possible com binat ions of the signals and the frequency associated with each 

com binat ion. The frequency is determ ined by the processor(s) , chipset , and clock 

synthesizer. All FSB agents must  operate at  the same core and FSB frequency. See the 

appropriate plat form  design guidelines for further details.

Tab le 2 - 1 . Cor e Fr eq u en cy  t o  FSB Mu l t ip l ier  Con f ig u r at ion

Cor e Fr eq u en cy  t o  
FSB Mu l t ip l ier

Co r e Fr eq u en cy  w i t h  
2 6 6  MHz FSB Clock

Pr ocesso r No t es

1/ 6 1.60 GHz 5110 1, 2, 3, 4

1/ 7 1.86 GHz 5120/ 5128 1, 2, 3

1/ 8 2.13 GHz 5138 1, 2, 3

Cor e Fr eq u en cy  t o  
FSB Mu l t ip l ier

Co r e Fr eq u en cy  w i t h  
3 3 3  MHz FSB Clock

Pr ocesso r No t es

1/ 6 2.0 GHz 5130 1, 2, 3, 4

1/ 7 2.33 GHz 5140/ 5148 1, 2, 3

1/ 8 2.66 GHz 5150 1, 2, 3

1/ 9 3.0 GHz 5160 1, 2, 3

Tab le 2 - 2 . BSEL[ 2 :0 ]  Fr eq u en cy  Tab le ( Sh eet  1  o f  2 )

BSEL2 BSEL1 BSEL0 Bu s Clock  Fr eq u en cy

0 0 0 266.666 MHz

0 0 1 Reserved

0 1 0 Reserved

0 1 1 Reserved

1 0 0 333.333 MHz
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2 .4 .2 PLL Pow er  Su p p ly

An on-die PLL filter solut ion is im plemented on the Dual-Core I ntel®  Xeon®  Processor 

5100 Series. The VCCPLL input  is used for this configurat ion in Dual-Core I ntel®  Xeon®  

Processor 5100 Series based plat form s. Please refer to Table 2-13 for DC specificat ions. 

Refer to the appropriate plat form  design guidelines for decoupling and rout ing 

guidelines.

2 .5 Vo l t ag e I d en t i f i ca t ion  ( VI D)

The Voltage I dent ificat ion (VI D)  specificat ion for the Dual-Core I ntel®  Xeon®  Processor 

5100 Series is defined by the Voltage Regulator Module (VRM) and Enterprise Voltage 

Regulator-Down (EVRD)  11.0 Design Guidelines.  The voltage set  by the VI D signals is 

the reference VR output  voltage to be delivered to the processor Vcc pins. VI D signals 

are open drain outputs, which must  be pulled up to VTT.  Please refer to Table 2-16 for 

the DC specificat ions for these signals. A voltage range is provided in Table 2-13 and 

changes with frequency. The specificat ions have been set  such that  one voltage 

regulator can operate with all supported frequencies.

I ndividual processor VI D values may be calibrated during manufacturing such that  two 

devices at  the same core frequency may have different  default  VI D set t ings. This is 

reflected by the VI D range values provided in Table 2-3.

The Dual-Core I ntel®  Xeon®  Processor 5100 Series uses six voltage ident ificat ion 

signals, VI D[ 6: 1] , to support  autom at ic select ion of power supply voltages. Table 2-3 

specifies the voltage level corresponding to the state of VI D[ 6: 1] . A ‘1’ in this table 

refers to a high voltage level and a ‘0’ refers to a low voltage level. The definit ion 

provided in Table 2-3 is not  related in any way to previous I ntel®  Xeon®  processors or 

voltage regulator designs. I f the processor socket  is empty (VI D[ 6: 1]  =  111111) , or 

the voltage regulat ion circuit  cannot  supply the voltage that  is requested, the voltage 

regulator must  disable it self. See the Voltage Regulator Module (VRM) and Enterprise 

Voltage Regulator-Down (EVRD)  11.0 Design Guidelines for further details.

Although the Voltage Regulator Module (VRM) and Enterprise Voltage Regulator-Down 

(EVRD)  11.0 Design Guidelines defines VI D[ 7: 0] , VI D[ 7]  and VI D[ 0]  are not  used on 

the Dual-Core I ntel®  Xeon®  Processor 5100 Series. 

The Dual-Core I ntel®  Xeon®  Processor 5100 Series provides the ability to operate while 

t ransit ioning to an adjacent  VI D and its associated processor core voltage (VCC) . This 

will represent  a DC shift  in the load line. I t  should be noted that  a low- to-high or high-

to- low voltage state change may result  in as many VI D t ransit ions as necessary to 

reach the target  core voltage. Transit ions above the specified VI D are not  perm it ted. 

Table 2-13 includes VI D step sizes and DC shift  ranges. Minim um  and m axim um  

voltages must  be maintained as shown in Table 2-14 and Table 2-2.

The VRM or EVRD ut ilized must  be capable of regulat ing its output  to the value defined 

by the new VI D. DC specificat ions for dynam ic VI D t ransit ions are included in 

Table 2-13 and Table 2-14.

1 0 1 Reserved

1 1 0 Reserved

1 1 1 Reserved

Tab le 2 - 2 . BSEL[ 2 :0 ]  Fr eq u en cy  Tab le ( Sh eet  2  o f  2 )

BSEL2 BSEL1 BSEL0 Bu s Clock  Fr eq u en cy
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Tab le 2 - 4 . Vo l t ag e I d en t i f i cat ion  Def in i t ion

Not es:
1. When the “111111”  VI D pat tern is observed, the voltage regulator output  should be disabled.
2. Shading denotes the expected VI D range of the Dual-Core I ntel®  Xeon®  Processor 5100 Series.
3. The VI D range includes VI D t ransit ions that  m ay be init iated by therm al events, assert ion of the FORCEPR#  signal (see 

Sect ion 6.2.1.2) , Extended HALT state t ransit ions (see Sect ion 7.2.2) , or Enhanced I ntel SpeedStep
®

 Technology t ransit ions 
(see Sect ion 7.3) . Th e Ex t en d ed  HALT st a t e m u st  b e en ab led  f o r  t h e p r ocesso r  t o  r em ain  w i t h in  i t s  sp eci f i ca t ion s.

4. Once the VRM/ EVRD is operat ing after power-up, if either the Output  Enable signal is de-asserted or a specific VI D off code is 
received, the VRM/ EVRD m ust  turn off it s output  ( the output  should go to high im pedance)  within 500 m s and latch off unt il 
power is cycled. Refer to Voltage Regulator Module (VRM)  and Enterpr ise Voltage Regulator-Down (EVRD)  11.0 Design 
Guidelines.  

HEX
VI D6

4 0 0  
m V

VI D5
2 0 0  
m V

VI D4
1 0 0  
m V

VI D3
5 0  
m V

VI D2
2 5  
m V

VI D1
1 2 .5  
m V

VCC_ MAX HEX
VI D6

4 0 0  
m V

VI D5
2 0 0  
m V

VI D4
1 0 0  
m V

VI D3
5 0  
m V

VI D2
2 5  
m V

VI D1
1 2 .5  
m V

VCC_ MAX

7A 1 1 1 1 0 1 0.8500 3C 0 1 1 1 1 0 1.2375

78 1 1 1 1 0 0 0.8625 3A 0 1 1 1 0 1 1.2500

76 1 1 1 0 1 1 0.8750 38 0 1 1 1 0 0 1.2625

74 1 1 1 0 1 0 0.8875 36 0 1 1 0 1 1 1.2750

72 1 1 1 0 0 1 0.9000 34 0 1 1 0 1 0 1.2875

70 1 1 1 0 0 0 0.9125 32 0 1 1 0 0 1 1.3000

6E 1 1 0 1 1 1 0.9250 30 0 1 1 0 0 0 1.3125

6C 1 1 0 1 1 0 0.9375 2E 0 1 0 1 1 1 1.3250

6A 1 1 0 1 0 1 0.9500 2C 0 1 0 1 1 0 1.3375

68 1 1 0 1 0 0 0.9625 2A 0 1 0 1 0 1 1.3500

66 1 1 0 0 1 1 0.9750 28 0 1 0 1 0 0 1.3625

64 1 1 0 0 1 0 0.9875 26 0 1 0 0 1 1 1.3750

62 1 1 0 0 0 1 1.0000 24 0 1 0 0 1 0 1.3875

60 1 1 0 0 0 0 1.0125 22 0 1 0 0 0 1 1.4000

5E 1 0 1 1 1 1 1.0250 20 0 1 0 0 0 0 1.4125

5C 1 0 1 1 1 0 1.0375 1E 0 0 1 1 1 1 1.4250

5A 1 0 1 1 0 1 1.0500 1C 0 0 1 1 1 0 1.4375

58 1 0 1 1 0 0 1.0625 1A 0 0 1 1 0 1 1.4500

56 1 0 1 0 1 1 1.0750 18 0 0 1 1 0 0 1.4625

54 1 0 1 0 1 0 1.0875 16 0 0 1 0 1 1 1.4750

52 1 0 1 0 0 1 1.1000 14 0 0 1 0 1 0 1.4875

50 1 0 1 0 0 0 1.1125 12 0 0 1 0 0 1 1.5000

4E 1 0 0 1 1 1 1.1250 10 0 0 1 0 0 0 1.5125

4C 1 0 0 1 1 0 1.1375 0E 0 0 0 1 1 1 1.5250

4A 1 0 0 1 0 1 1.1500 0C 0 0 0 1 1 0 1.5375

48 1 0 0 1 0 0 1.1625 0A 0 0 0 1 0 1 1.5500

46 1 0 0 0 1 1 1.1750 08 0 0 0 1 0 0 1.5625

44 1 0 0 0 1 0 1.1875 06 0 0 0 0 1 1 1.5750

42 1 0 0 0 0 1 1.2000 04 0 0 0 0 1 0 1.5875

40 1 0 0 0 0 0 1.2125 02 0 0 0 0 0 1 1.6000

3E 0 1 1 1 1 1 1.2250 00 0 0 0 0 0 0 OFF1
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Not e: The LL_I D[ 1: 0]  signals are used to select  the correct  loadline slope for the processor.

Not e: The MS_I D[ 1: 0]  signals are provided to indicate the Market  Segm ent  for the processor and m ay be 
used for future processor com pat ibilit y or for keying.

2 .6 Reser v ed  o r  Un u sed  Sig n als

All Reserved signals must  remain unconnected. Connect ion of these signals to VCC, VTT,  

VSS,  or to any other signal ( including each other)  can result  in com ponent  malfunct ion 

or incom pat ibility with future processors. See Sect ion 4 for a land list ing of the 

processor and the locat ion of all Reserved signals.

For reliable operat ion, always connect  unused inputs or bidirect ional signals to an 

appropriate signal level. Unused act ive high inputs, should be connected through a 

resistor to ground (VSS) . Unused outputs can be left  unconnected;  however, this m ay 

interfere with some TAP funct ions, com plicate debug probing, and prevent  boundary 

scan test ing. A resistor m ust  be used when tying bidirect ional signals to power or 

ground. When tying any signal to power or ground, a resistor will also allow for system  

testability. Resistor values should be within ±  20%  of the impedance of the baseboard 

t race for FSB signals, unless otherwise not iced in the appropriate plat form  design 

guidelines. For unused AGTL+  input  or I / O signals, use pull-up resistors of the sam e 

value as the on-die term inat ion resistors (RTT) . 

Some TAP, CMOS Asynchronous inputs and CMOS Asynchronous outputs do not  include 

on-die term inat ion. I nputs and ut ilized outputs m ust  be term inated on the baseboard. 

Unused outputs m ay be term inated on the baseboard or left  unconnected. Note that  

leaving unused outputs unterm inated may interfere with som e TAP funct ions, 

complicate debug probing, and prevent  boundary scan test ing. Signal term inat ion for 

these signal types is discussed in the appropriate plat form  design guidelines.

Each of the TESTHI  signals m ust  be t ied to the processor VTT individually using a 

m atched resistor, where a m atched resistor has a resistance value within ±  20%  of the 

impedance of the board t ransm ission line t races. For example, if the t race impedance is 

50 Ω,  then a value between 40 Ω and 60 Ω is required. 

Tab le 2 - 5 . Load l in e Select ion  Tr u t h  Tab le f o r  LL_ I D[ 1 :0 ]

LL_ I D1 LL_ I D0 Descr ip t ion

0 0 Reserved

0 1 Dual-Core I ntel®  Xeon®  Processor 5100 Series

1 0 Reserved

1 1 Reserved

Tab le 2 - 6 . Mar k et  Seg m en t  Select ion  Tr u t h  Tab le f o r  MS_ I D[ 1 :0 ]

MS_ I D1 MS_ I D0 Descr ip t ion

0 0 Reserved

0 1 Dual-Core I ntel®  Xeon®  Processor 5100 Series

1 0 Reserved

1 1 Reserved
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2 .7 Fr on t  Sid e Bu s Sig n al  Gr ou p s

The FSB signals have been combined into groups by buffer type. AGTL+  input  signals 

have different ial input  buffers, which use GTLREF_DATA and GTLREF_ADD as reference 

levels. I n this docum ent , the term  “AGTL+  I nput ”  refers to the AGTL+  input  group as 

well as the AGTL+  I / O group when receiving. Sim ilar ly, “AGTL+  Output ”  refers to the 

AGTL+  output  group as well as the AGTL+  I / O group when driving. AGTL+  

asynchronous outputs can become act ive anyt im e and include an act ive PMOS pull-up 

t ransistor to assist  during the first  clock of a low- to-high voltage t ransit ion. 

With the im plem entat ion of a source synchronous data bus comes the need to specify 

two sets of t im ing param eters. One set  is for com m on clock signals whose t im ings are 

specified with respect  to r ising edge of BCLK0 (ADS# , HI T# , HI TM# , and so forth)  and 

the second set  is for the source synchronous signals which are relat ive to their 

respect ive st robe lines (data and address)  as well as r ising edge of BCLK0. 

Asynchronous signals are st ill present  (A20M# , I GNNE# , and so forth)  and can become 

act ive at  any t ime during the clock cycle. Table 2-7 ident ifies which signals are com m on 

clock, source synchronous and asynchronous.

Tab le 2 - 7 . FSB Sig n al  Gr ou p s

Sig n a l  Gr ou p Ty p e Sig n a ls1

AGTL+  Com m on Clock I nput Synchronous to BCLK[ 1: 0] BPRI # , DEFER# , RESET# , RS[ 2: 0] # , RSP# , 
TRDY# ;

AGTL+  Com m on Clock Output Synchronous to BCLK[ 1: 0] BPM4# , BPM[ 2: 1] #

AGTL+  Com m on Clock I / O Synchronous to BCLK[ 1: 0] ADS# , AP[ 1: 0] # , BI NI T# 2,  BNR# 2,  BPM5# , 
BPM3# , BPM0# , BR[ 1: 0] # , DBSY# , DP[ 3: 0] # , 
DRDY# , HI T# 2,  HI TM# 2,  LOCK# , MCERR# 2

AGTL+  Source Synchronous I /
O

Synchronous to assoc. 
st robe

AGTL+  St robes I / O Synchronous to BCLK[ 1: 0] ADSTB[ 1: 0] # , DSTBP[ 3: 0] # , DSTBN[ 3: 0] #

Open Drain Output Asynchronous FERR# / PBE# , I ERR# , PROCHOT# , 
THERMTRI P#

CMOS Asynchronous I nput  Asynchronous A20M# , FORCEPR# , I GNNE# , I NI T# , LI NT0/
I NTR, LI NT1/ NMI , PWRGOOD, SMI # , STPCLK# , 

CMOS Asynchronous Output  Asynchronous BSEL[ 2: 0] , VI D[ 6: 1]

FSB Clock Clock BCLK[ 1: 0]

TAP I nput Synchronous to TCK TCK, TDI , TMS, TRST#

TAP Output Synchronous to TCK TDO

Power/ Other Power/ Other GTLREF_ADD_MI D, GTLREF_ADD_END, 
GTLREF_DATA_MI D, GTLREF_DATA_END, 
LL_I D[ 1: 0] , MS_I D[ 1: 0] , PECI , RESERVED, 
SKTOCC# , TESTHI [ 11: 0] , TESTI N1, TESTI N2, 
VCC, VCC_DI E_SENSE, VCC_DI E_SENSE2, 
VCCPLL, VI D_SELECT, VSS_DI E_SENSE, 
VSS_DI E_SENSE2, VSS, VTT, VTT_OUT, 
VTT_SEL

Sig n a ls Associa t ed  St r o b e

REQ[ 4: 0] # ,A[ 16: 3]
#

ADSTB0#

A[ 35: 17] # ADSTB1#

D[ 15: 0] # , DBI 0#  DSTBP0# , DSTBN0#

D[ 31: 16] # , DBI 1#  DSTBP1# , DSTBN1#

D[ 47: 32] # , DBI 2#  DSTBP2# , DSTBN2#

D[ 63: 48] # , DBI 3#  DSTBP3# , DSTBN3#
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Not es:
1. Refer to Sect ion 5 for signal descript ions.
2. These signals m ay be dr iven sim ultaneously by m ult iple agents (Wired-OR) .

Table 2-9 out lines the signals which include on-die term inat ion (RTT) . Table 2-9 out lines 

non AGTL+  signals including open drain signals. Table 2-10 provides signal reference 

voltages.

Not e:
1. Signals that  have RTT in the package with 50 Ω pullup to VTT.

2 .8 CMOS Asy n ch r on ou s an d  Op en  Dr a in  
Asy n ch r on ou s Sig n als

Legacy input  signals such as A20M# , I GNNE# , I NI T# , SMI # , and STPCLK#  ut ilize 

CMOS input  buffers. Legacy output  signals such as FERR# / PBE# , I ERR# , PROCHOT# , 

and THERMTRI P#  ut ilize open drain output  buffers. All of the CMOS and Open Drain 

signals are required to be asserted/ deasserted for at  least  eight  BCLKs in order for the 

processor to recognize the proper signal state. See Chapter 6 for addit ional t im ing 

requirements for entering and leaving the low power states.

2 .9 Test  Access Po r t  ( TAP)  Con n ect ion

Due to the voltage levels supported by other com ponents in the Test  Access Port  (TAP)  

logic, it  is recommended that  the processor(s)  be first  in the TAP chain and followed by 

any other com ponents within the system. A t ranslat ion buffer should be used to 

connect  to the rest  of the chain unless one of the other com ponents is capable of 

Tab le 2 - 8 . AGTL+  Sig n al  Descr ip t ion  Tab le

AGTL+  sig n a ls w i t h  RTT AGTL+  sig n als w i t h  n o  RTT

A[ 35: 3] # , ADS# , ADSTB[ 1: 0] # , AP[ 1: 0] # , BI NI T# , 
BNR# , BPRI # , D[ 63: 0] # , DBI [ 3: 0] # , DBSY# , 
DEFER# , DP[ 3: 0] # , DRDY# , DSTBN[ 3: 0] # , 
DSTBP[ 3: 0] # , HI T# , HI TM# , LOCK# , MCERR# , 
REQ[ 4: 0] # , RS[ 2: 0] # , RSP#

BPM[ 5: 0] # , RESET#

Tab le 2 - 9 . Non  AGTL+  Sig n al  Descr ip t ion  Tab le

Sig n a ls w i t h  RTT Sig n a ls w i t h  n o  RTT

FORCEPR# 1,  PROCHOT# 1 A20M# , BCLK[ 1: 0] , BSEL[ 2: 0] , FERR# / PBE# , 
GTLREF_ADD, GTLREF_DATA, I ERR# , I GNNE# , I NI T# , 
LI NT0/ I NTR, LI NT1/ NMI , LL_I D[ 1: 0] , MS_I D[ 1: 0] , PECI , 
PWRGOOD, SKTOCC# , SMI # , STPCLK# , TCK, TDI , TDO, 
TESTHI [ 11: 0] , THERMTRI P# , TMS, TRDY# , TRST# , 
VCC_DI E_SENSE, VCC_DI E_SENSE2, VI D[ 6: 1] , 
VI D_SELECT, VSS_DI E_SENSE, VSS_DI E_SENSE2, 
VTT_SEL

Tab le 2 - 1 0 . Sig n a l  Ref er en ce Vo l t ag es

GTLREF CMOS

A[ 35: 3] # , ADS# , ADSTB[ 1: 0] # , AP[ 1: 0] # , BI NI T# , 
BNR# , BPM[ 5: 0] # , BPRI # , BR[ 1: 0] # , D[ 63: 0] # , 
DBI [ 3: 0] # , DBSY# , DEFER# , DP[ 3: 0] # , DRDY# , 
DSTBN[ 3: 0] # , DSTBP[ 3: 0] # , FORCEPR# , HI T# , 
HI TM# , LOCK# , MCERR# , RESET# , REQ[ 4: 0] # , 
RS[ 2: 0] # , RSP# , TRDY#

A20M# , LI NT0/ I NTR, LI NT1/ NMI , I GNNE# , I NI T# , 
PWRGOOD, SMI # , STPCLK# , TCK, TDI , TMS, TRST#
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accept ing an input  of the appropriate voltage. Sim ilar considerat ions m ust  be m ade for 

TCK, TMS, TDO, and TRST# . Two copies of each signal m ay be required with each 

driving a different  voltage level. 

2 .1 0 Plat f o r m  En v i r on m en t a l  Con t r o l  I n t er f ace ( PECI )  
DC Sp eci f i ca t ion s

The release of the Dual-Core I ntel®  Xeon®  Processor 5100 Series marks the t ransit ion 

from  therm al diodes to digital therm al sensors for fan speed cont rol. Digital Therm al 

Sensors (DTS)  are on-die, analog- to-digital temperature converters calibrated at  the 

factory for reasonable accuracy to provide a digital representat ion of relat ive processor 

temperature. Data from  the DTS are processed and stored in a processor register, 

which is queried through the Plat form  Environm ent  Cont rol I nterface (PECI ) . PECI  is a 

proprietary one-wire bus interface that  provides a com m unicat ion channel between 

I ntel processor and chipset  components to external therm al m onitor ing devices. More 

detailed inform at ion m ay be found in Sect ion 6.3.

2 .1 0 .1 DC Ch ar act er ist i cs

A PECI  device interface operates at  a nom inal voltage set  by VTT.  The set  of DC 

elect r ical specificat ions shown in Table 2-11 is used with devices norm ally operat ing 

from  a VTT interface supply. VTT nom inal levels will vary between processor fam ilies. All 

PECI  devices will operate at  the VTT level determ ined by the processor installed in the 

system . For specific nom inal VTT levels, refer to the appropriate processor EMTS.

Not e:
1. VTT supplies the PECI  interface. PECI  behavior does not  affect  VTT m in/ m ax specificat ions.
2. The leakage specificat ion applies to powered devices on the PECI  bus.

Tab le 2 - 1 1 . PECI  DC Elect r i ca l  Lim i t s 

Sy m b o l Def in i t i on  an d  Con d i t ion s Min Max Un i t s No t es1

Vin I nput  Voltage Range -0.150 VTT +  0.150 V

Vhysteresis Hysteresis 0.1 *  VTT N/ A V

Vn
Negat ive-edge threshold 

voltage
0.275 *  VTT 0.500 *  VTT V

Vp
Posit ive-edge threshold 

voltage
0.550 *  VTT 0.725 *  VTT V

I source

High level output  source

(VOH =  0.75 *  VTT)
-6.0 N/ A m A

I sink

Low level output  sink

(VOL =  0.25 *  VTT)
0.5 1.0 m A

I leak+

High im pedance state 
leakage to VTT 

(Vleak =  VOL)  

N/ A 50 µA 2

I leak-

High im pedance leakage 
to GND 

(Vleak =  VOH)

N/ A 10 µA 2

Cbus Bus capacitance N/ A 10 pF

Vnoise
Signal noise im m unity 

above 300 MHz
0.1 *  VTT N/ A Vp-p
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Please refer to the Debug Port  Design Guide for UP/ DP Systems and the appropriate 

plat form  design guidelines for inform at ion regarding debug tool specificat ions. 

Sect ion 1.3 provides collateral details.

9 .1 Deb u g  Por t  Sy st em  Req u i r em en t s 

The Dual-Core I ntel®  Xeon®  Processor 5100 Series  debug port  is the command and 

cont rol interface for the I n-Target  Probe ( I TP)  debugger. The I TP enables run- t im e 

cont rol of the processors for system  debug. The debug port , which is connected to the 

FSB, is a combinat ion of the system, JTAG and execut ion signals. There are several 

mechanical, elect r ical and funct ional const raints on the debug port  that  must  be 

followed. The m echanical const raint  requires the debug port  connector to be installed in 

the system  with adequate physical clearance. Elect r ical const raints exist  due to the 

m ixed high and low speed signals of the debug port  for the processor. While the JTAG 

signals operate at  a maxim um of 75 MHz, the execut ion signals operate at  the com m on 

clock FSB frequency. The funct ional const raint  requires the debug port  to use the JTAG 

system via a handshake and m ult iplexing schem e.

I n general, the inform at ion in this chapter m ay be used as a basis for including all run-

cont rol tools in Dual-Core I ntel®  Xeon®  Processor 5100 Series  based system designs 

including tools from  vendors other than I ntel.

Not e: The debug port  and JTAG signal chain must  be designed into the processor board to 
ut ilize the XDP for debug purposes except  for interposer solut ions.

9 .2 Tar g et  Sy st em  I m p lem en t at ion

9 .2 .1 Sy st em  I m p lem en t at ion

Specific connect ivity and layout  guidelines for the Debug Port  are provided in the 

Debug Port  Design Guide for UP/ DP Systems and the appropriate plat form  design 

guidelines.

9 .3 Log ic An aly zer  I n t er f ace ( LAI )

I ntel is working with two logic analyzer vendors to provide logic analyzer interfaces 

(LAI s)  for use in debugging Dual-Core I ntel®  Xeon®  Processor 5100 Series  systems. 

Tekt ronix and Agilent  should be contacted to obtain specific inform at ion about  their  

logic analyzer interfaces. The following informat ion is general in nature. Specific 

inform at ion m ust  be obtained from  the logic analyzer vendor. 

Due to the com plexity of Dual-Core I ntel®  Xeon®  Processor 5100 Series  based 

m ult iprocessor systems, the LAI  is cr it ical in providing the ability to probe and capture 

FSB signals. There are two sets of considerat ions to keep in m ind when designing a 

Dual-Core I ntel®  Xeon®  Processor 5100 Series  based system that  can make use of an 

LAI :  m echanical and elect r ical.
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9 .3 .1 Mech an ica l  Con sider at ion s

The LAI  is installed between the processor socket  and the processor. The LAI  plugs into 

the socket , while the processor plugs into a socket  on the LAI . Cabling that  is part  of 

the LAI  egresses the system to allow an elect r ical connect ion between the processor 

and a logic analyzer. The maxim um volum e occupied by the LAI , known as the keepout  

volume, as well as the cable egress rest r ict ions, should be obtained from  the logic 

analyzer vendor. System designers must  make sure that  the keepout  volum e rem ains 

unobst ructed inside the system. Note that  it  is possible that  the keepout  volume 

reserved for the LAI  may include differerent  requirements from  the space normally 

occupied by the heatsink. I f this is the case, the logic analyzer vendor will provide a 

cooling solut ion as part  of the LAI .

9 .3 .2 Elect r i ca l  Con sid er at ion s

The LAI  will also affect  the elect r ical perform ance of the FSB, therefore it  is cr it ical to 

obtain elect r ical load models from  each of the logic analyzer vendors to be able to run 

system  level sim ulat ions to prove that  their tool will work in the system . Contact  the 

logic analyzer vendor for elect r ical specificat ions and load m odels for the LAI  solut ion 

they provide.

§
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