
Docum ent  Num ber:  312726-002

I n t e l®  Celer on ®  M Pr ocesso r  
on  6 5  n m  Pr ocess

Dat ash eet

Sep t em b er  2 0 0 6



2 Datasheet

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 medical, life saving, or life sustaining applicat ions. 

I ntel may make changes to specificat ions and product  descript ions at  any t ime, without  not ice.

Designers must  not  rely on the absence or characterist ics of any features or inst ruct ions marked “ reserved”  or “undefined.”  I ntel reserves these for 
future definit ion and shall have no responsibility whatsoever for conflicts or incompat ibilit ies arising from  future changes to them.

The I ntel®  Celeron®  M processor may contain design defects or errors known as errata which may cause the product  to deviate from  published 
specif icat ions. Current  characterized errata are available on request .

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

ΔI ntel processor num bers are not  a m easure of performance. Processor numbers different iate features within each processor fam ily, not  across different  
processor fam ilies. See ht tp: / / www.intel.com / products/ processor_number for details.

I ntel, Celeron, Pent ium , MMX, and the I ntel logo are registered t radem arks or t radem arks of I ntel Corporat ion and its subsidiaries in the United States 
and other count r ies.

*  Other brands and names are the property of their respect ive owners.

Copyright  ©  2006, I ntel Corporat ion. All r ights reserved.



Datasheet 3

Con t en t s

1 I n t r od u ct ion .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 7

1.1 Term inology ... .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 8

1.2 References ... .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. . 9

2 Low  Pow er  Feat u r es .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 11

2.1 Clock Cont rol and Low Power States .... .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 11

2.1.1 Core Low-Power States ... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 12

2.1.2 Package Low Power States .... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 13

2.2 FSB Low Power Enhancem ents .... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 15

2.3 Processor Power Status I ndicator (PSI # )  Signal .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 16

3 Elect r i ca l  Sp eci f i cat ion s .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 17

3.1 FSB (Front  Side Bus)  and GTLREF.... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 17

3.2 Power and Ground Pins ... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 17

3.3 Decoupling Guidelines ... .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 17

3.3.1 VCC Decoupling... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 18

3.3.2 FSB AGTL+  Decoupling ... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 18

3.3.3 FSB Clock (BCLK[ 1: 0] )  and Processor Clocking .... .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 18

3.4 Voltage I dent ificat ion and Power Sequencing ..... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 18

3.5 Catast rophic Thermal Protect ion .... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 22

3.6 Signal Term inat ions and Unused Pins ... .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 22

3.7 FSB Frequency Select  Signals (BSEL[ 2: 0] ) .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 23

3.8 FSB Signal Groups.... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 23

3.9 CMOS Signals ... .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 25

3.10 Maxim um  Rat ings... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 25

3.11 Processor DC Specificat ions ... .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 25

4 Pack ag e Mech an ica l  Sp eci f i cat ion s an d  Pin  I n f o r m at ion . .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 31

4.1 Package Mechanical Specificat ions ..... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 31

4.1.1 Package Mechanical Drawings .... .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 31

4.1.2 Processor Component  Keep-Out  Zones ... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 35

4.1.3 Package Loading Specificat ions .... .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 35

4.1.4 Processor Mass Specificat ions .... .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 35

4.2 Processor Pinout  and Pin List ... . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 36

4.3 Alphabet ical Signals Reference .... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 55

5 Th er m al  Sp eci f i cat ion s an d  Desig n  Con sid er at ion s . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 67

5.1 Therm al Specificat ions .... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 69

5.1.1 Therm al Diode .... .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 69

5.1.2 Therm al Diode Offset ... . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 72

5.1.3 I ntel®  Therm al Monitor ... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 72

5.1.4 Digital Therm al Sensor .... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 74

5.1.5 Out  of Specificat ion Detect ion .... .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 74

5.1.6 PROCHOT#  Signal Pin ... .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. . 74



4 Datasheet

Fig u r es
1 Package-Level Low Power States ... .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 11

2 Core Low Power States... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 12

3 Act ive VCC and I CC Load Line for the Celeron M Processor Standard Voltage .... .. . .. .. .. .. .. .. . 28

4 Act ive VCC and I CC Load Line for the Celeron M Processor Ult ra Low Voltage.... .. . .. .. .. .. .. .. . 28

5 Micro-FCPGA Processor Package Drawing (Sheet  1 of 2) ... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 32

6 Micro-FCPGA Processor Package Drawing (Sheet  2 of 2) ... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 33

7 Micro-FCBGA Processor Package Drawing (Sheet  1 of 2) ... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 34

8 Micro-FCBGA Processor Package Drawing (Sheet  2 of 2) ... .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 35

Tab les
1 Coordinat ion of Core-Level Low Power States at  the Package Level for the 

Celeron M Processor ... .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 11

2 Voltage I dent ificat ion Definit ion ..... .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 19

3 BSEL[ 2: 0]  Encoding for BCLK Frequency.... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 23

4 FSB Pin Groups .... .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 24

5 Processor DC Absolute Maximum  Rat ings... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 25

6 Voltage and Current  Specificat ions for the Celeron M Processor Standard Voltage... .. .. . . . . . . . 26

7 Voltage and Current  Specificat ions for the Celeron M Processor Ult ra Low Voltage .... .. .. .. .. . 27

8 FSB Different ial BCLK Specificat ions ... . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 29

9 AGTL+  Signal Group DC Specificat ions .... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 29

10 CMOS Signal Group DC Specificat ions.... .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 30

11 Open Drain Signal Group DC Specificat ions .... .. . . . . .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 30

12 The Coordinates of the Processor Pins As Viewed from the Top of the Package .... . .. .. .. .. .. .. . 36

13 Pin List ing by Pin Nam e .... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .39

14 Pin List ing by Pin Number ... .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 46

15 Signal Descr ipt ion... .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 55

16 Power Specificat ions for the Celeron M Processor Standard Voltage ... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 68

17 Power Specificat ions for the Celeron M Processor Ult ra Low Voltage... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 69

18 Therm al Diode I nterface ... .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 70

19 Therm al Diode Param eters using Diode Model .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 70

20 Thermal Diode Parameters using Transistor Mode ... .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 71

21 Thermal Diode n t r im  and Diode Correct ion Toffset .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. .. .. .. . 72



Datasheet 5

Rev ision  Hist o r y

§

Rev ision Descr ip t ion Dat e

-001 I nit ial release April 2006

-002

• I n Chapter 3, “Elect r ical Specificat ions”  

— Added 440 and 450 processor specificat ions to Table 6. 

• Chapter 5, “Therm al Specificat ions and Design Considerat ions”

— Added power specificat ions for the 440 and 450 processor 
to Table 16.

Septem ber 2006



6 Datasheet



Datasheet 7

I n t r od u ct ion

1 I n t r od u ct ion

The I ntel®  Celeron®  M processor based on 65 nm process technology is a high-
perform ance, low-power m obile processor with several enhancem ents over previous 
mobile Celeron processors. 

Throughout  this document , the term  “Celeron M processor”  refers to the I ntel®  
Celeron®  M processor based on 65 nm process technology. 

This docum ent  contains specificat ions for both the I ntel®  Celeron®  M processor 450, 
440, 430, 420, 410 and I ntel®  Celeron®  M processor Ult ra Low Voltage 423

Δ
.

Not e:
Δ

I ntel processor num bers are not  a m easure of perform ance. Processor num bers 
different iate features within each processor fam ily, not  across different  processor 
fam ilies. See ht tp: / / www.intel.com / products/ processor_num ber for details.

The following list  provides some of the key features on this processor:

• On-die, 1-MB second level cache with Advanced Transfer Cache Architecture

• Supports I ntel Architecture with Dynam ic Execut ion

• On-die, pr im ary 32-kB inst ruct ion cache and 32-kB write-back data cache

• Data Prefetch Logic

• St ream ing SI MD Extensions 2 (SSE2)  and St ream ing SI MD Extensions 3 (SSE3)

• The Celeron M processor and the Celeron M processor Ult ra Low Voltage are offered 
at  533-MHz FSB

• Digital Thermal Sensor

• The Celeron M is a single core processor offered in both Micro-FCPGA and Micro-
FCBGA packages

• The Celeron M processor Ult ra Low Voltage is a single core processor offered only in 
a Micro-FCBGA package

• Execute Disable Bit  support  for enhanced security

The Celeron M processor will be m anufactured on I ntel’s 65 nanom eter process 
technology with copper interconnect . The processor m aintains support  for MMX™ 
technology, St ream ing SI MD inst ruct ions, and full com pat ibility with I A-32 software. 
The Celeron M processor features on-die, 32-kB level 1 inst ruct ion and data caches and 
a 1-MB level 2 cache with Advanced Transfer Cache Architecture. The processor ’s Data 
Prefetch Logic speculat ively fetches data to the L2 cache before the L1 cache requests 
occurs, result ing in reduced bus cycle penalt ies. The Celeron M processor includes the 
Data Cache Unit  St ream er which enhances the performance of the L2 prefetcher by 
request ing L1 warm-ups earlier. I n addit ion, the Writer Order Buffer depth is enhanced 
to help with the write-back latency perform ance.

I n addit ion to support ing the exist ing St ream ing SI MD Extensions 2 (SSE2) , there are 
13 new inst ruct ions which further extend the capabilit ies of I ntel processor technology. 
These new inst ruct ions are called St ream ing SI MD Extensions 3 (SSE3) . 3D graphics 
and other entertainm ent  applicat ions such as gam ing will have the opportunity to take 
advantage of these new inst ruct ions as plat form s with the Celeron M processor based 
on 65 nm process and SSE3 become available in the market  place.

The Celeron M processor ’s front  side bus (FSB)  ut ilizes a split - t ransact ion, deferred 
reply protocol. The FSB uses Source-Synchronous Transfer (SST)  of address and data 
to improve performance by t ransferr ing data four t im es per bus clock. The 4X data bus 
can deliver data four t imes per bus clock and is referred as “quad-pumped”  or 4X data 
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bus, the address bus can deliver addresses two t im es per bus clock and is referred to 
as a “double-clocked”  or 2X address bus. Working together, the 4X data bus and the 2X 
address bus provide a data bus bandwidth of up to 4.26 GB/ second. The FSB uses 
Advanced Gunning Transceiver Logic (AGTL+ )  signaling technology, a variant  of GTL+  
signaling technology with low power enhancements. The processor features the Auto 
Halt , Stop Grant  and Deep Sleep low power C-states.

The Celeron M processor ut ilizes socketable Micro Flip-Chip Pin Grid Array (Micro-
FCPGA)  and surface m ount  Micro Flip-Chip Ball Grid Array (Micro-FCBGA)  package 
technology. The Micro-FCPGA package plugs into a 479-hole, surface-m ount , Zero 
I nsert ion Force (ZI F)  socket , which is referred to as the mPGA479M socket .

Celeron M processor supports the Execute Disable Bit  capability. This feature com bined 
with a support  operat ing system  allows m em ory to be m arked as executable or non 
executable. I f code at tempts to run in non-executable memory the processor raises an 
error to the operat ing system . This feature can prevent  som e classes of viruses or 
worm s that  exploit  buffer overrun vulnerabilit ies and can thus help improve the overall 
security of the system. See the I A-32 I ntel®  Architecture Software Developer's Manual 
for m ore detailed inform at ion. 

1 .1 Ter m in o log y

Ter m Def in i t ion

#

A “# ”  sym bol after a signal nam e refers to an act ive low signal, indicat ing a 

signal is in the act ive state when driven to a low level. For example, when 

RESET#  is low, a reset  has been requested. Conversely, when NMI  is high, 

a nonm askable interrupt  has occurred. I n the case of signals where the 

nam e does not  im ply an act ive state but  descr ibes part  of a binary 

sequence (such as address or data) , the “# ”  sym bol 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) .  

XXXX means that  the specificat ion or value is yet  to be determ ined.

Front  Side Bus 

(FSB)

Refers to the interface between the processor and system core logic (also 

known as the chipset  components) .

AGTL+
Advanced Gunning Transceiver Logic. Used to refer to Assisted GTL+  
signaling technology on som e I ntel processors.
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1 .2 Ref er en ces

§

Docu m en t
Docu m en t  

Nu m b er

I ntel®  Celeron®  M Processor Specificat ion Update 300303

Mobile I ntel®  945 Express Chipset  Fam ily Datasheet 309219

Mobile I ntel®  945 Express Chipset  Fam ily Specificat ion Update 309220

I ntel®  I / O Cont roller Hub 7 ( I CH7)  Fam ily Datasheet 307013

I ntel®  I / O Cont roller Hub 7 ( I CH7)  Fam ily Specificat ion Update 307014

I A-32 I ntel®  Architecture Software Developer 's Manual 

ht tp: / /

www.intel.com /

design/

pent ium 4/

m anuals/

index_new.htm

Volum e 1:  Basic Architecture 

Volum e 2A:  I nst ruct ion Set  Reference, A-  M

Volum e 2B:  I nst ruct ion Set  Reference. N-Z

Volum e 3A:  System  Program m ing Guide 

Volum e 3B:  System  Program m ing Guide 

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

Note
241618



I n t r od u ct ion

10 Datasheet



Datasheet 11

Low  Pow er  Feat u r es

2 Low  Pow er  Feat u r es

2 .1 Clock  Con t r o l  an d  Low  Pow er  St at es

The Celeron M processor supports the C1/ AutoHALT, C1/ MWAI T, Stop Grant , Sleep, and 
Deep Sleep for power managem ent . See Figure 1 for a visual representat ion of package 
level low-power states for the Celeron M processor. Package low power states include 
Norm al, Stop Grant , Stop Grant  Snoop, Sleep and Deep Sleep. Refer Figure 2 for a 
visual representat ion of the core low-power states for the Celeron M processor.

The Celeron M processor implements two software interfaces for request ing low power 
states:  MWAI T inst ruct ion extensions with sub-state hints and P_LVLx reads to the 
ACPI  P_BLK register block m apped in the processor ’s I / O address space. The P_LVLx 
I / O reads are converted to equivalent  MWAI T C-state requests inside the processor and 
do not  direct ly result  in I / O reads on the processor FSB. The m onitor address does not  
need to be setup before using the P_LVLx I / O read interface. The sub-state hints used 
for each P_LVLx read can be configured through the I A32_MI SC_ENABLES model 
specific register (MSR) .

I f the processor encounters a chipset  break event  while STPCLK#  is asserted, it  asserts 
the PBE#  output  signal. Assert ion of PBE#  when STPCLK#  is asserted indicates to 
system logic that  the processor should return to the Norm al state.

NOTE: (1)AutoHALT or MWAI T/ C1

Tab le 1 . Coor d in at ion  o f  Cor e- Lev el  Low  Pow er  St at es at  t h e Pack ag e Lev el  f o r  t h e  
Celer on M Pr ocesso r

Cor e St at es Pack ag e St at es

C0 Norm al

C1 (1) Norm al

C2 Stop Grant

C3 Deep Sleep

Fig u r e 1 . Pack ag e- Lev el  Low  Pow er  St at es

Stop 
Grant

Snoop

Normal
Stop

Grant

Deep

Sleep

STPCLK# asserted

Snoop
serviced

Snoop
occurs

Sleep

SLP# asserted

SLP# de-asserted

DPSLP# asserted

DPSLP# de-assertedSTPCLK# de-asserted
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2 .1 .1 Cor e Low - Pow er  St at es

2 .1 .1 .1 C0  St a t e

This is the norm al operat ing state for the core of the Celeron M processor.

2 .1 .1 .2 C1 / Au t oHALT Pow er d ow n  St a t e

C1/ AutoHALT is a low power state entered when the processor core executes the HALT 
inst ruct ion. The processor core will t ransit ion to the C0 state upon the occurrence of 
SMI # , I NI T# , LI NT[ 1: 0]  (NMI , I NTR) , or FSB interrupt  message. RESET#  will cause the 
processor to immediately init ialize itself.

A System Managem ent  I nterrupt  (SMI )  handler will return execut ion to either Norm al 
state or the AutoHALT Powerdown state. See the I A-32 I ntel®  Architecture Software 
Developer's Manual, Volume 3A/ 3B:  System Programmer's Guide for more informat ion.

The system  can generate a STPCLK#  while the processor is in the AutoHALT 
Powerdown state. When the system deasserts the STPCLK#  interrupt , the processor 
will return execut ion to the HALT state.

While in AutoHALT Powerdown state the Celeron M processor will process only the bus 
snoops. The processor core will enter a snoopable sub-state (not  shown in Figure 2)  to 
process the snoop and then return to the AutoHALT Powerdown state. 

Fig u r e 2 . Cor e Low  Pow er  St at es

C2
†

C0

Stop

Grant

Core state

break

P_LVL2 or
MWAIT(C2)

C3
†

Core

state
break

P_LVL3 or

MWAIT(C3)

C1/

MWAIT
Core state

break

MWAIT(C1)

C1/Auto 

Halt

Halt break

HLT instruction

STPCLK#
de-asserted

STPCLK#

asserted

STPCLK#

de-asserted

STPCLK#

asserted

STPCLK#

de-asserted

STPCLK#

asserted

halt break = A20M# transition, INIT#, INTR, NMI, PREQ#, RESET#, SMI#, or APIC interrupt

core state break = (halt break OR Monitor event) AND STPCLK# high (not asserted)

† — STPCLK# assertion and de-assertion have no affect if a core is in C2, or C3.
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2 .1 .1 .3 C1 / MW AI T Pow er d ow n  St at e

MWAI T is a low power state entered when the processor core executes the MWAI T 
inst ruct ion. Processor behavior in the MWAI T state is ident ical to the AutoHALT state 
except  that  there is an addit ional event  that  can cause the processor core to return to 
the C0 state:  the Monitor event . See the I A-32 I ntel®  Architecture Software 
Developer's Manual, Volum e 2A/ 2B:  I nst ruct ion Set  Reference for m ore inform at ion.

2 .1 .1 .4 Co r e C2  St at e

The core of the Celeron M processor can enter the C2 state by init iat ing a P_LVL2 I / O 
read to the P_BLK or an MWAI T(C2)  inst ruct ion, but  the processor will not  issue a Stop 
Grant  Acknowledge special bus cycle unless the STPCLK#  pin is also asserted.

While in C2 state, the Celeron M processor will process only the bus snoops. The 
processor core will enter a snoopable sub-state (not  shown in Figure 2)  to process the 
snoop and then return to the C2 state.

2 .1 .1 .5 Co r e C3  St at e

Core C3 state is a very low power state the processor core can enter while m aintaining 
context . The core of the Celeron M processor can enter the C3 state by init iat ing a 
P_LVL3 I / O read to the P_BLK or an MWAI T(C3)  inst ruct ion. Before entering the C3 
state the processor core flushes the contents of its L1 caches into the processor ’s L2 
cache. Except  for the caches, the processor core m aintains all it s architectural state in 
the C3 state. The Monitor rem ains arm ed if it  is configured. All of the clocks in the 
processor core are stopped in the C3 state. 

Because the core’s caches are flushed the processor keeps the core in the C3 state 
when the processor detects a snoop on the FSB. The processor core will t ransit ion to 
the C0 state upon the occurrence of a Monitor event , SMI # , I NI T# , LI NT[ 1: 0]  (NMI , 
I NTR) , or FSB interrupt  m essage. RESET#  will cause the processor core to immediately 
init ialize itself.

2 .1 .2 Pack ag e Low  Pow er  St at es

The package level low power states are applicable for the Celeron M processor. All 
package level low power states are described as follows:

2 .1 .2 .1 Nor m al  St at e

This is the normal operat ing state for the processor. The Celeron M processor enters the 
Norm al state when the core is in the C0, C1/ AutoHALT, or C1/ MWAI T state.

2 .1 .2 .2 St op - Gr an t  St at e

When the STPCLK#  pin is asserted the core of the Celeron M processor enters the Stop-
Grant  state within 20 bus clocks after the response phase of the processor- issued Stop 
Grant  Acknowledge special bus cycle. When the STPCLK#  pin is deasserted the core 
returns to the previous core low-power state. 

Since the AGTL+  signal pins receive power from  the FSB, these pins should not  be 
driven (allowing the level to return to VCCP)  for m inim um  power drawn by the 
term inat ion resistors in this state. I n addit ion, all other input  pins on the FSB should be 
driven to the inact ive state.

RESET#  will cause the processor to immediately init ialize itself, but  the processor will 
stay in Stop-Grant  state. When RESET#  is asserted by the system the STPCLK# , SLP# , 
DPSLP# , and DPRSTP#  pins must  be deasserted more than 480 µs prior to RESET#  



Low  Pow er  Feat u r es

14 Datasheet

deassert ion (AC Specificat ion T45) . When re-entering the Stop-Grant  state from  the 
Sleep state, STPCLK#  should be deasserted ten or m ore bus clocks after the 
deassert ion of SLP#  (AC Specificat ion T75) .

While in the Stop-Grant  State, the processor will service snoops and latch interrupts 
delivered on the FSB. The processor will latch SMI # , I NI T#  and LI NT[ 1: 0]  interrupts 
and will serviced only upon return to the Normal state. 

While in Stop-Grant  state, the processor will process snoops on the FSB and it  will latch 
interrupts delivered on the FSB. 

The PBE#  signal m ay be driven when the processor is in Stop-Grant  state. PBE#  will be 
asserted if there is any pending interrupt  or m onitor event  latched within the processor. 
Pending interrupts that  are blocked by the EFLAGS.I F bit  being clear will st ill cause 
assert ion of PBE# . Assert ion of PBE#  indicates to system  logic that  the processor 
should return to the Norm al state.

A t ransit ion to the Stop Grant  Snoop state will occur when the processor detects a 
snoop on the FSB (see Sect ion 2.1.2.3) . A t ransit ion to the Sleep state (see 
Sect ion 2.1.2.4)  will occur with the assert ion of the SLP#  signal.

2 .1 .2 .3 St op  Gr an t  Sn oop  St a t e

The processor will respond to snoop or interrupt  t ransact ions on the FSB while in Stop-
Grant  state by entering the Stop-Grant  Snoop state. The processor will stay in this 
state unt il the snoop on the FSB has been serviced (whether by the processor or 
another agent  on the FSB)  or the interrupt  has been latched. The processor will return 
to the Stop-Grant  state once the snoop has been serviced or the interrupt  has been 
latched.

2 .1 .2 .4 Sleep  St a t e

The Sleep state is a low power state in which the processor m aintains its context , 
maintains the phase- locked loop (PLL) , and stops all internal clocks. The Sleep state is 
entered through assert ion of the SLP#  signal while in the Stop-Grant  state. The SLP#  
pin should only be asserted when the processor is in the Stop-Grant  state. SLP#  
assert ions while the processor is not  in the Stop-Grant  state is out  of specificat ion and 
may result  in unapproved operat ion. 

I n the Sleep state, the processor is incapable of responding to snoop t ransact ions or 
latching interrupt  signals. No t ransit ions or assert ions of signals (with the except ion of 
SLP# , DPSLP#  or RESET# )  are allowed on the FSB while the processor is in Sleep 
state. Snoop events that  occur while in Sleep state or during a t ransit ion into or out  of 
Sleep state will cause unpredictable behavior. Any t ransit ion on an input  signal before 
the processor has returned to the Stop-Grant  state will result  in unpredictable behavior.

I f RESET#  is dr iven act ive while the processor is in the Sleep state, and held act ive as 
specified in the RESET#  pin specificat ion, then the processor will reset  itself, ignoring 
the t ransit ion through Stop-Grant  State. I f RESET#  is dr iven act ive while the processor 
is in the Sleep State, the SLP#  and STPCLK#  signals should be deasserted immediately 
after RESET#  is asserted to ensure the processor correct ly executes the Reset  
sequence.

While in the Sleep state, the processor is capable of entering an even lower power 
state, the Deep Sleep state, by assert ing the DPSLP#  pin. (See Sect ion 2.1.2.5.)  While 
the processor is in the Sleep state, the SLP#  pin must  be deasserted if another 
asynchronous FSB event  needs to occur. 
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2 .1 .2 .5 Deep  Sleep  St at e

Deep Sleep state is a very low power state the processor can enter while maintaining 
context . Deep Sleep state is entered by assert ing the DPSLP#  pin while in the Sleep 
state. BCLK may be stopped during the Deep Sleep state for addit ional plat form  level 
power savings. BCLK stop/ restart  t im ings on appropriate chipset  based plat form s with 
the CK410M clock chip are as follows:

• Deep Sleep ent ry:  the system clock chip m ay stop/ t r istate BCLK within 2 BCLKs of 
DPSLP#  assert ion. I t  is perm issible to leave BCLK running during Deep Sleep.

• Deep Sleep exit :  the system  clock chip m ust  dr ive BCLK to different ial DC levels 
within 2-3 ns of DPSLP#  deassert ion and start  toggling BCLK within 10 BCLK 
periods.

To re-enter the Sleep state, the DPSLP#  pin must  be deasserted. BCLK can be re-
started after DPSLP#  deassert ion as described above. A period of 15 m icroseconds ( to 
allow for PLL stabilizat ion)  m ust  occur before the processor can be considered to be in 
the Sleep state. Once in the Sleep state, the SLP#  pin must  be deasserted to re-enter 
the Stop-Grant  state.

While in Deep Sleep state, the processor is incapable of responding to snoop 
t ransact ions or latching interrupt  signals. No t ransit ions of signals are allowed on the 
FSB while the processor is in Deep Sleep state. When the processor is in Deep Sleep 
state, it  will not  respond to interrupts or snoop t ransact ions. Any t ransit ion on an input  
signal before the processor has returned to Stop-Grant  state will result  in unpredictable 
behavior. 

2 .2 FSB Low  Pow er  En h an cem en t s

The Celeron M processor incorporates FSB low power enhancements:

• Dynam ic FSB Power Down

• BPRI #  cont rol for address and cont rol input  buffers

• Dynam ic Bus Parking

• Dynam ic On Die Term inat ion disabling

• Low VCCP ( I / O term inat ion voltage)

The Celeron M processor incorporates the DPWR#  signal that  cont rols the data bus 
input  buffers on the processor. The DPWR#  signal disables the buffers when not  used 
and act ivates them  only when data bus act ivity occurs, result ing in significant  power 
savings with no perform ance impact . BPRI #  cont rol also allows the processor address 
and cont rol input  buffers to be turned off when the BPRI #  signal is inact ive. Dynam ic 
Bus Parking allows a reciprocal power reduct ion in chipset  address and cont rol input  
buffers when the processor deasserts its BR0#  pin. The On Die Term inat ion on the 
processor FSB buffers is disabled when the signals are driven low, result ing in 
addit ional power savings. The low I / O term inat ion voltage is on a dedicated voltage 
plane independent  of the core voltage, enabling low I / O switching power at  all t imes. 
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2 .3 Pr ocesso r  Pow er  St at u s I n d icat o r  ( PSI # )  Sig n al

The Celeron M processor incorporates the PSI #  signal that  is asserted when the 
processor is in a reduced power consumpt ion state. PSI #  can be used to improve 
interm ediate and light  load efficiency of the voltage regulator, result ing in plat form  
power savings and extended bat tery life. The algorithm that  the Celeron M processor 
uses for determ ining when to assert  PSI #  is different  from  the algorithm  used in 
previous Celeron M processors. For more informat ion, contact  your I ntel 
Representat ive.

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

3 .1 FSB ( Fr on t  Sid e Bu s)  an d  GTLREF

Most  Celeron M processor FSB signals use Advanced Gunning Transceiver Logic 
(AGTL+ )  signalling technology. This signalling technology provides im proved noise 
margins and reduced r inging through low-voltage swings and cont rolled edge rates. 
The term inat ion voltage level for the Celeron M processor AGTL+  signals is VCCP =  
1.05 V (nom inal) . Due to speed improvem ents to data and address bus, signal integrity 
and plat form  design m ethods have becom e m ore cr it ical than with previous processor 
fam ilies. Contact  your I ntel representat ive for m ore inform at ion on design guidelines 
for the Celeron M processor FSB.

The AGTL+  inputs require a reference voltage (GTLREF)  that  is used by the receivers to 
determ ine if a signal is a logical 0 or a logical 1. GTLREF m ust  be generated on the 
system board. Term inat ion resistors are provided on the processor silicon and are 
term inated to its I / O voltage (VCCP) . I ntel®  945GMS and 940GML Express Chipsets will 
also provide on-die term inat ion, thus elim inat ing the need to term inate the bus on the 
system board for m ost  AGTL+  signals.

Refer to your I ntel representat ive for board level term inat ion resistor requirem ents.

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 .

3 .2 Pow er  an d  Gr ou n d  Pin s

For clean, on-chip power dist r ibut ion, the Celeron M processor will have a large num ber 
of VCC (power)  and VSS (ground)  inputs. All power pins m ust  be connected to VCC power 
planes while all VSS pins m ust  be connected to system ground planes. Use of m ult iple 
power and ground planes is recommended to reduce I * R drop. Please contact  your 
I ntel representat ive for m ore details. The processor VCC pins must  be supplied the 
voltage determ ined by the VI D (Voltage I D)  pins.

3 .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 processor is 
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.

Cau t ion : Care m ust  be taken in the board design to ensure that  the voltage provided to the 
processor remains within the specificat ions listed in Table 6. Failure to do so can result  
in t im ing violat ions or reduced lifet ime of the component . For further informat ion and 
design guidelines, contact  your I ntel representat ive.  
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3 .3 .1 VCC Decou p l in g

Regulator solut ions need to provide bulk capacitance with a low effect ive series 
resistance (ESR)  and keep a low interconnect  resistance from  the regulator to the 
socket . Bulk decoupling for the large current  swings when the part  is powering on, or 
entering/ exit ing low-power states, m ust  be provided by the voltage regulator solut ion. 
I t  is st rongly recommended that  the layout  and decoupling recommendat ions be 
followed -  for m ore details, contact  your I ntel representat ive. 

3 .3 .2 FSB AGTL+  Decou p l in g

Celeron M processors integrate signal term inat ion on the die as well as incorporate high 
frequency decoupling capacitance on the processor package. Decoupling m ust  also be 
provided by the system motherboard for proper AGTL+  bus operat ion. For more 
informat ion, contact  your I ntel representat ive.

3 .3 .3 FSB 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 generat ion processors, the Celeron M processor core 
frequency is a mult iple of the BCLK[ 1: 0]  frequency. The Celeron M processor bus rat io 
m ult iplier will be set  at  its default  rat io at  m anufacturing. The Celeron M processor uses 
a different ial clocking im plem entat ion. For m ore inform at ion on Celeron M processor 
clocking, contact  your I ntel representat ive.

3 .4 Vo l t ag e I d en t i f i ca t ion  an d  Pow er  Seq u en cin g

I nform at ion regarding the VI D specificat ion for the Celeron M processor is available 
from  your I ntel representat ive. 

The Celeron M processor uses seven voltage ident ificat ion pins, VI D[ 6: 0] , to support  
autom at ic select ion of power supply voltages. The VI D pins for Celeron M processor are 
CMOS outputs dr iven by the processor VI D circuit ry. Table 2 specifies the voltage level 
corresponding to the state of VI D[ 6: 0] . For m ore details about  VR design to support  the 
Celeron M processor power supply requirem ents, please contact  your I ntel 
representat ive.

Power source characterist ics must  be stable whenever the supply to the voltage 
regulator is stable. Refer to the Figure 3 for t im ing details of the power-up sequence. 
Figure 4 shows the power-down sequencing requirem ents. 
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Tab le 2 . Vo l t ag e I den t i f i ca t ion  Def in i t ion  ( Sh eet  1  o f  4 )

VI D6 VI D5 VI D4 VI D3 VI D2 VI D1 VI D0 VCC( V)

0 0 0 0 0 0 0 1.5000

0 0 0 0 0 0 1 1.4875

0 0 0 0 0 1 0 1.4750

0 0 0 0 0 1 1 1.4625

0 0 0 0 1 0 0 1.4500

0 0 0 0 1 0 1 1.4375

0 0 0 0 1 1 0 1.4250

0 0 0 0 1 1 1 1.4125

0 0 0 1 0 0 0 1.4000

0 0 0 1 0 0 1 1.3875

0 0 0 1 0 1 0 1.3750

0 0 0 1 0 1 1 1.3625

0 0 0 1 1 0 0 1.3500

0 0 0 1 1 0 1 1.3375

0 0 0 1 1 1 0 1.3250

0 0 0 1 1 1 1 1.3125

0 0 1 0 0 0 0 1.3000

0 0 1 0 0 0 1 1.2875

0 0 1 0 0 1 0 1.2750

0 0 1 0 0 1 1 1.2625

0 0 1 0 1 0 0 1.2500

0 0 1 0 1 0 1 1.2375

0 0 1 0 1 1 0 1.2250

0 0 1 0 1 1 1 1.2125

0 0 1 1 0 0 0 1.2000

0 0 1 1 0 0 1 1.1875

0 0 1 1 0 1 0 1.1750

0 0 1 1 0 1 1 1.1625

0 0 1 1 1 0 0 1.1500

0 0 1 1 1 0 1 1.1375

0 0 1 1 1 1 0 1.1250

0 0 1 1 1 1 1 1.1125

0 1 0 0 0 0 0 1.1000

0 1 0 0 0 0 1 1.0875

0 1 0 0 0 1 0 1.0750

0 1 0 0 0 1 1 1.0625

0 1 0 0 1 0 0 1.0500
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0 1 0 0 1 0 1 1.0375

0 1 0 0 1 1 0 1.0250

0 1 0 0 1 1 1 1.0125

0 1 0 1 0 0 0 1.0000

0 1 0 1 0 0 1 0.9875

0 1 0 1 0 1 0 0.9750

0 1 0 1 0 1 1 0.9625

0 1 0 1 1 0 0 0.9500

0 1 0 1 1 0 1 0.9375

0 1 0 1 1 1 0 0.9250

0 1 0 1 1 1 1 0.9125

0 1 1 0 0 0 0 0.9000

0 1 1 0 0 0 1 0.8875

0 1 1 0 0 1 0 0.8750

0 1 1 0 0 1 1 0.8625

0 1 1 0 1 0 0 0.8500

0 1 1 0 1 0 1 0.8375

0 1 1 0 1 1 0 0.8250

0 1 1 0 1 1 1 0.8125

0 1 1 1 0 0 0 0.8000

0 1 1 1 0 0 1 0.7875

0 1 1 1 0 1 0 0.7750

0 1 1 1 0 1 1 0.7625

0 1 1 1 1 0 0 0.7500

0 1 1 1 1 0 1 0.7375

0 1 1 1 1 1 0 0.7250

0 1 1 1 1 1 1 0.7125

1 0 0 0 0 0 0 0.7000

1 0 0 0 0 0 1 0.6875

1 0 0 0 0 1 0 0.6750

1 0 0 0 0 1 1 0.6625

1 0 0 0 1 0 0 0.6500

1 0 0 0 1 0 1 0.6375

1 0 0 0 1 1 0 0.6250

1 0 0 0 1 1 1 0.6125

1 0 0 1 0 0 0 0.6000

1 0 0 1 0 0 1 0.5875

1 0 0 1 0 1 0 0.5750

Tab le 2 . Vo l t ag e I d en t i f i cat ion  Def in i t ion  ( Sh eet  2  o f  4 )

VI D6 VI D5 VI D4 VI D3 VI D2 VI D1 VI D0 VCC( V)
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1 0 0 1 0 1 1 0.5625

1 0 0 1 1 0 0 0.5500

1 0 0 1 1 0 1 0.5375

1 0 0 1 1 1 0 0.5250

1 0 0 1 1 1 1 0.5125

1 0 1 0 0 0 0 0.5000

1 0 1 0 0 0 1 0.4875

1 0 1 0 0 1 0 0.4750

1 0 1 0 0 1 1 0.4625

1 0 1 0 1 0 0 0.4500

1 0 1 0 1 0 1 0.4375

1 0 1 0 1 1 0 0.4250

1 0 1 0 1 1 1 0.4125

1 0 1 1 0 0 0 0.4000

1 0 1 1 0 0 1 0.3875

1 0 1 1 0 1 0 0.3750

1 0 1 1 0 1 1 0.3625

1 0 1 1 1 0 0 0.3500

1 0 1 1 1 0 1 0.3375

1 0 1 1 1 1 0 0.3250

1 0 1 1 1 1 1 0.3125

1 1 0 0 0 0 0 0.3000

1 1 0 0 0 0 1 0.2875

1 1 0 0 0 1 0 0.2750

1 1 0 0 0 1 1 0.2625

1 1 0 0 1 0 0 0.2500

1 1 0 0 1 0 1 0.2375

1 1 0 0 1 1 0 0.2250

1 1 0 0 1 1 1 0.2125

1 1 0 1 0 0 0 0.2000

1 1 0 1 0 0 1 0.1875

1 1 0 1 0 1 0 0.1750

1 1 0 1 0 1 1 0.1625

1 1 0 1 1 0 0 0.1500

1 1 0 1 1 0 1 0.1375

1 1 0 1 1 1 0 0.1250

1 1 0 1 1 1 1 0.1125

1 1 1 0 0 0 0 0.1000

Tab le 2 . Vo l t ag e I den t i f i ca t ion  Def in i t ion  ( Sh eet  3  o f  4 )

VI D6 VI D5 VI D4 VI D3 VI D2 VI D1 VI D0 VCC( V)
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3 .5 Cat ast r op h ic Th er m al  Pr o t ect ion

The Celeron M processor supports the THERMTRI P#  signal for catast rophic therm al 
protect ion. An external thermal sensor should also be used to protect  the processor 
and the system against  excessive temperatures. Even with the act ivat ion of 
THERMTRI P# , which halts all processor internal clocks and act ivity, leakage current  can 
be high enough such that  the processor cannot  be protected in all condit ions without  
the rem oval of power to the processor. I f the external therm al sensor detects a 
catast rophic processor tem perature of 125 ° C (m axim um ) , or if the THERMTRI P#  
signal is asserted, the VCC supply to the processor must  be turned off within 500 m s to 
prevent  perm anent  silicon dam age due to therm al runaway of the processor.

3 .6 Sig n al  Ter m in at ion s an d  Un u sed  Pin s

All RSVD (RESERVED)  pins m ust  remain unconnected. Connect ion of these pins to VCC,  
VSS,  or to any other signal ( including each other)  can result  in component  m alfunct ion 
or incompat ibility with future Celeron M processors. See Sect ion 4.2 for a pin list ing of 
the processor and the locat ion of all RSVD pins.

For reliable operat ion, always connect  unused inputs or bidirect ional signals to an 
appropriate signal level. Unused act ive low AGTL+  inputs may be left  as no connects if 
AGTL+  term inat ion is provided on the processor silicon. Unused act ive high inputs 
should be connected through a resistor to ground (VSS) . Unused outputs can be left  
unconnected. 

Please contact  your I ntel representat ive for details on signal term inat ions and TAP 
signal term inat ion requirem ents.

The TEST1 and TEST2 pins m ust  have a stuffing opt ion connect ion to VSS separately via 
1-kΩ, pull-down resistors. The TEST2 pin m ust  have a 51-Ω ± 5% , pull-down resistor to 
VSS.

1 1 1 0 0 0 1 0.0875

1 1 1 0 0 1 0 0.0750

1 1 1 0 0 1 1 0.0625

1 1 1 0 1 0 0 0.0500

1 1 1 0 1 0 1 0.0375

1 1 1 0 1 1 0 0.0250

1 1 1 0 1 1 1 0.0125

1 1 1 1 0 0 0 0.0000

NOTE: A “1” in this table refers to a high-voltage level and a “0” refers to low-voltage level. Contact your Intel 

representative for further information on BIOS VID programming.

Tab le 2 . Vo l t ag e I d en t i f i cat ion  Def in i t ion  ( Sh eet  4  o f  4 )

VI D6 VI D5 VI D4 VI D3 VI D2 VI D1 VI D0 VCC( V)
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3 .7 FSB Fr eq u en cy  Select  Sig n als ( BSEL[ 2 :0 ] )  

The BSEL[ 2: 0]  signals are used to select  the frequency of the processor input  clock 
(BCLK[ 1: 0] ) . These signals should be connected to the clock chip and I ntel 945GMS 
and 940GML Express Chipsets on the plat form . The BSEL encoding for BCLK[ 1: 0]  is 
shown in Table 3.

3 .8 FSB Sig n al  Gr ou p s

I n order to sim plify the following discussion, the FSB signals have been com bined into 
groups by buffer type. AGTL+  input  signals have different ial input  buffers, which use 
GTLREF as a reference level. I n this document , 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. 

With the im plementat ion of a source synchronous data bus com es the need to specify 
two sets of t im ing parameters. One set  is for common clock signals which are 
dependant  upon the r ising edge of BCLK0 (ADS# , HI T# , HI TM# , etc.)  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 the r ising edge of BCLK0. Asychronous signals are 
st ill present  (A20M# , I GNNE# , etc.)  and can become act ive at  any t ime during the 
clock cycle. Table 4 ident ifies which signals are com m on clock, source synchronous, 
and asynchronous.

Tab le 3 . BSEL[ 2 :0 ]  En cod in g  f o r  BCLK Fr eq u en cy

BSEL[ 2 ] BSEL[ 1 ] BSEL[ 0 ]
BCLK 

Fr eq u en cy

L L L RESERVED

L L H 133 MHz

L H L RESERVED

L H H RESERVED
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NOTES:

1. Refer to Chapter 4 for signal descript ions and term inat ion requirem ents.

2. I n processor systems where there is no debug port  im plem ented on the system  board, 

these signals are used to support  a debug port  interposer. I n system s with the debug port  

implem ented on the system board, these signals are no connects.

3. BPM[ 2: 1] #  and PRDY#  are AGTL+  output  only signals.

4. PROCHOT#  signal type is open drain output  and CMOS input .

Tab le 4 . FSB Pin  Gr ou p s

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

AGTL+  Com m on Clock I nput
Synchronous 

to BCLK[ 1: 0]

BPRI # , DEFER# , DPWR# , PREQ# , RESET# , 

RS[ 2: 0] # , TRDY#

AGTL+  Com m on Clock I / O
Synchronous 

to BCLK[ 1: 0]

ADS# , BNR# , BPM[ 3: 0] # 3,  BR0# , DBSY# , 

DRDY# , HI T# , HI TM# , LOCK# , PRDY# 3

AGTL+  Source Synchronous 

I / O

Synchronous 

to assoc. 

st robe

AGTL+  St robes
Synchronous 

to BCLK[ 1: 0]
ADSTB[ 1: 0] # , DSTBP[ 3: 0] # , DSTBN[ 3: 0] #

CMOS I nput Asynchronous

A20M# , DPRSTP#  (not  used) , DPSLP# , I GNNE# , 

I NI T# , LI NT0/ I NTR, LI NT1/ NMI , PWRGOOD, 

SMI # , SLP# , STPCLK#

Open Drain Output Asynchronous FERR# , I ERR# , THERMTRI P#

Open Drain I / O Asynchronous PROCHOT# 4

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

CMOS I nput
Synchronous 

to TCK
TCK, TDI , TMS, TRST#

Open Drain Output
Synchronous 

to TCK
 TDO

FSB Clock Clock BCLK[ 1: 0]

Power/ Other

COMP[ 3: 0] , DBR# 2,  GTLREF, RSVD, TEST2, 

TEST1, THERMDA, THERMDC, VCC, VCCA, VCCP, 

VCC_SENSE, VSS, VSS_SENSE 

Sig n als Associa t ed  St r ob e

REQ[ 4: 0] # , 

A[ 16: 3] #
ADSTB[ 0] #

A[ 31: 17] # ADSTB[ 1] #

D[ 15: 0] # , DI NV0# DSTBP0# , DSTBN0#

D[ 31: 16] # , DI NV1# DSTBP1# , DSTBN1#

D[ 47: 32] # , DI NV2# DSTBP2# , DSTBN2#

D[ 63: 48] # , DI NV3# DSTBP3# , DSTBN3#
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3 .9 CMOS Sig n als

CMOS input  signals are shown in Table 4. Legacy output  FERR# , I ERR#  and other non-
AGTL+  signals (THERMTRI P#  and PROCHOT# )  ut ilize Open Drain output  buffers. These 
signals do not  have setup or hold t ime specificat ions in relat ion to BCLK[ 1: 0] . However, 
all of the CMOS signals are required to be asserted for at  least  three BCLKs in order for 
the processor to recognize them. See Sect ion 3.11 for the DC specificat ions for the 
CMOS signal groups.

3 .1 0 Max im u m  Rat in g s

Table 5 specifies absolute m axim um  and m inim um  rat ings. Only within specified 
operat ion lim its, can funct ionality and long- term  reliability be expected. 

At  condit ion outside funct ional operat ion condit ion lim its, but  within absolute m axim um 
and m inimum  rat ings, neither funct ionality nor long term  reliability can be expected. I f 
a device is returned to condit ions within funct ional operat ion lim its after having been 
subjected to condit ions outside these lim its, but  within the absolute m axim um  and 
m inim um  rat ings, the device m ay be funct ional, but  with its lifet im e degraded on 
exposure to condit ions exceeding the funct ional operat ion condit ion lim its.

At  condit ions exceeding absolute m axim um  and m inim um  rat ings, neither funct ionality 
nor long- term  reliability can be expected. Moreover, if a device is subjected to these 
condit ions for any length of t im e then, when returned to condit ions within the 
funct ional operat ing condit ion lim its, it  will either not  funct ion or its reliabilit y will be 
severely degraded.

Although the processor contains protect ive circuit ry to resist  dam age from  elect ro stat ic 
discharge, precaut ions should always be taken to avoid high stat ic voltages or elect r ic 
fields.

NOTES:

1. This rat ing applies to any processor pin.

2. Contact  I ntel for storage requirements in excess of one year.

3 .1 1 Pr ocesso r  DC Sp eci f i ca t ion s

Th e p r ocesso r  DC speci f i cat ion s in  t h is sect ion  ar e d ef in ed  at  t h e p r ocesso r  
co r e ( p ads)  u n less n o t ed  o t h er w ise .  See Table 4 for the pin signal definit ions and 
signal pin assignm ents. Most  of the signals on the FSB are in the AGTL+  signal group. 
The DC specificat ions for these signals are listed in Table 9. DC specificat ions for the 
CMOS group are listed in Table 10.

Table 9 through Table 11 list  the DC specificat ions for the Celeron M processor and are 
valid only while m eet ing specificat ions for junct ion tem perature, clock frequency, and 
input  voltages. Act ive mode load line specif icat ions apply in all states except  in the 
Deep Sleep state. VCC,BOOT is the default  voltage driven by the voltage regulator at  

Tab le 5 . Pr ocesso r  DC Abso lu t e Max im u m  Rat in g s

Sy m b o l Par am et er Min Max  Un i t No t es

TSTORAGE Processor storage tem perature  -40  85 ° C 2

VCC Any processor supply voltage with respect  to VSS -0.3 1.6 V 1

VinAGTL+ AGTL+  buffer DC input  voltage with respect  to VSS -0.3 1.6 V 1, 2

VinAsynch_CMOS CMOS buffer DC input  voltage with respect  to VSS -0.3 1.6 V 1, 2



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

26 Datasheet

power up in order to set  the VI D values. Unless specified otherwise, all specificat ions 
for the Celeron M processor are at  Tjunct ion =  100 °C. Care should be taken to read all 
notes associated with each param eter.

NOTES:

1. Each processor is program m ed with a m axim um  valid voltage ident ificat ion value (VI D) , 

which is set  at  m anufacturing and can not  be altered. I ndividual m axim um  VI D values are 

calibrated during m anufactur ing such that  two processors at  the same frequency may have 

different  set t ings within the VI D range.

2. The voltage specificat ions are assum ed to be m easured across VCCSENSE and VSSSENSE pins 

at  socket  with a 100 MHz bandwidth oscilloscope, 1.5 pF m axim um  probe capacitance, and 

1-MΩ m inim um  im pedance. The m axim um  length of ground wire on the probe should be 

less than 5 m m . Ensure external noise from  the system  is not  coupled in the scope probe. 

3. Specified at  100 ° C Tj . 

4. Specified at  the VI D voltage.

5. The I CCDES(max)  specificat ion of 36 A com prehends only Celeron M processor on 65 nm  

process.

6. Based on simulat ions and averaged over the durat ion of any change in current . Specified 

by design/ character izat ion at  nom inal VCC.  Not  100%  tested.

7. Measured at  the bulk capacitors on the m otherboard.

8. Vcc, boot  tolerance is shown in Figure 3.

Tab le 6 . Vo l t ag e an d  Cu r r en t  Sp eci f i cat ion s f o r  t h e Celer on  M Pr ocessor  St an d ar d  
Vo l t ag e 

Sy m b o l Par am et er Min Ty p Max Un i t No t es

VCC Vcc of Core 1.0 1.3 V 1, 2

VCC,BOOT
Default  VCC Voltage for I nit ial 

Power Up
1.20 V 2, 8

VCCP AGTL+  Term inat ion Voltage 0.997 1.05 1.102 V 2

VCCA  PLL Supply Voltage 1.425 1.5 1.575 V

I CCDES
I CC for Processors

Recom m ended Design Target
36 A 5

I CC

I cc Core Processors

Processor 

Num ber:

450

440

430

420

410

Core Frequency/

Voltage

2.00 GHz and Vcc

1.86 GHz and Vcc

1.73 GHz and Vcc

1.60 GHz and Vcc

1.46 GHz and Vcc

29

29

29

29

29

A 3,4

I AH,

I SGNT

I CC Auto-Halt  & Stop-Grant 16.5 A 3,4

I SLP I CC Sleep 16.4 A 3,4

I DSLP I CC Deep Sleep 14.7 A 3,4

dI CC/ DT

VCC Power Supply Current  Slew 

Rate at  CPU Package Pin
600 A/ µs 6, 7

I CCA I CC for VCCA Supply 120 m A

I CCP

I CC for VCCP Supply before Vcc 

Stable

I CC for VCCP Supply after Vcc Stable

6.0

2.5

A

A

9

10
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9. This is a steady-state I ccp current  specificat ion, which is applicable when both VCCP and 

VCC core are high.

10. This is a power-up peak current  specificat ion, which is applicable when VCCP is high and 

VCC core is low.

11. Specified at  the nom inal VCC.

NOTES:

1. Each processor is program med with a m axim um  valid voltage ident ificat ion value (VI D) , 

which is set  at  manufacturing and can not  be altered. I ndividual m axim um  VI D values are 

calibrated during m anufacturing such that  two processors at  the sam e frequency m ay have 

different  set t ings within the VI D range.

2. The voltage specificat ions are assum ed to be m easured across VCCSENSE and VSSSENSE pins 

at  socket  with a 100 MHz bandwidth oscilloscope, 1.5 pF m axim um  probe capacitance, and 

1-MΩ m inim um  impedance. The m axim um  length of ground wire on the probe should be 

less than 5 m m . Ensure external noise from  the system is not  coupled in the scope probe. 

3. Specified at  100 ° C Tj . 

4. Specified at  the VI D voltage.

5. The I CCDES(m ax)  specificat ion of 8 A comprehends only the Celeron M processor ULV and 

the value is based on pre-silicon est im ates.

6. Based on sim ulat ions and averaged over the durat ion of any change in current . Specified 

by design/ character izat ion at  nom inal VCC. Not  100%  tested.

7. Measured at  the bulk capacitors on the m otherboard.

8. Vcc, boot  tolerance is shown in Figure 3.

9. This is a steady-state I ccp current  specificat ion, which is applicable when both VCCP and 

VCC core are high.

10. This is a power-up peak current  specificat ion, which is applicable when VCCP is high and 

VCC core is low. 

Tab le 7 . Vo l t ag e an d  Cu r r en t  Speci f i cat ion s f o r  t h e Celer on  M Pr ocesso r  Ul t r a  Low  
Vo l t ag e

Sy m b o l Par am et er Min Ty p Max Un i t No t es

VCC Vcc 0.85 1.10 V 1, 2

VCC,BOOT
Default  VCC Voltage for I nit ial 

Power Up
1.20 V 2, 8

VCCP AGTL+  Term inat ion Voltage 0.997 1.05 1.102 V 2

VCCA  PLL Supply Voltage 1.425 1.5 1.575 V

I CCDES
I CC for Recom m ended Design 

Target  
8 A 5

I CC

I cc 

Processor 

Num ber:

423

Core Frequency/

Voltage:

1.06 GHz at  Vcc 8.2 A 3,4

I AH,

I SGNT

I CC Auto-Halt  & Stop-Grant 4.6 A 3,4

I SLP I CC Sleep 4.5 A 3,4

I DSLP I CC Deep Sleep 3.6 A 3,4

dI CC/ DT

VCC Power Supply Current  Slew 

Rate at  CPU Package Pin
600 A/ us 6, 7

I CCA I CC for VCCA Supply 120 m A

I CCP

I CC for VCCP Supply before Vcc 

Stable

I CC for VCCP Supply after Vcc Stable

6.0

2.5

A

A

9

10
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Fig u r e 3 . Act iv e VCC an d  I CC Load  Lin e f o r  t h e Celer on  M Pr ocessor  St an d ar d  Vo l t ag e

Fig u r e 4 . Act iv e VCC an d  I CC Load  Lin e f o r  t h e Celer on  M Pr ocessor  Ul t r a  Low  Vo l t ag e

ICC max

VCC [V]

VCC nom

+/-VCC nom * 1.5%  

= VR St. Pt. Error  1/

VCC, DC min 

VCC, DC max

VCC max

VCC min

10mV= RIPPLE

ICC [A]
0

Slope = -2.1 mV/A at package 
VccSense, VssSense pins.  
Differential Remote Sense required.

Note 1/  VCC  Set Point Error Tolerance is per below :

Tolerance VCC  Act ive Mode VID Code Range
--------------- --------------------------------------------------------
 +/-1.5% VCC  > 0.7500V (VID 0111100).  
+/ -11.5mV VCC  < 0.7500V (VID 0111100)

ICC-CORE max 

VCC-CORE [V]

VCC nom

+/-VCC-CORE Tolerance

= VR St. Pt. Error  1/

VCC-DC min

VCC- DC max

VCC max

VCC min

10mV= RIPPLE

0

Slope = -5.1 mV/A at package 
VccSense, VssSense pins.  
Differential Remote Sense required.

N o te  1 /   V C C  S e t  P o in t  E r ro r  T o le ran ce  i s  p e r  be low :

T o le ra nc e V C C  V ID  V o l tag e  R an ge
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
 + / - 1 .5 % V C C  >  0 .7 5 00 V  
 
+ / -1 1 .5 m V 0 .7 50 00 V  <  V C C  <  0 .5 00 0 V
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NOTES:

1. Unless otherwise noted, all specificat ions in this table apply to all processor frequencies.

2. Crossing Voltage is defined as absolute voltage where r ising edge of BCLK0 is equal to the falling edge of 

BCLK1. 

3. Threshold Region is defined as a region entered about  the crossing voltage in which the different ial receiver 

switches. I t  includes input  threshold hysteresis.

4. For Vin between 0 V and VH.

5. Cpad includes die capacitance only. No package parasit ics are included.

6. ΔVCROSS is defined as the total var iat ion of all crossing voltages as defined in note 2.

NOTES:

1. Unless otherwise noted, all specificat ions in this table apply to all processor frequencies.

2. VI L is defined as the m axim um  voltage level at  a receiving agent  that  will be interpreted as a logical low 

value.

3. VI H is defined as the m inim um  voltage level at  a receiving agent  that  will be interpreted as a logical high 

value.

4. VI H and VOH m ay experience excursions above VCCP.  However, input  signal dr ivers m ust  com ply with the 

signal quality specificat ions.

5. This is the pull down dr iver resistance. Refer to processor I / O Buffer Models for I / V character ist ics. 

Measured at  0.31* VCCP. RON (m in)  =  0.38* RTT, RON ( typ)  =  0.45* RTT, RON (m ax)  =  0.52* RTT.

6. GTLREF should be generated from  VCCP with a 1%  tolerance resistor divider. Tolerance of resistor divider 

decides the tolerance of GTLREF. The VCCP referred to in these specificat ions is the instantaneous VCCP.

7. RTT is the on-die term inat ion resistance m easured at  VOL of the AGTL+  output  dr iver. Measured at  

0.31* VCCP.  RTT is connected to VCCP on die. Refer to processor I / O buffer m odels for I / V character ist ics.

8. Specified with on die RTT and RON are turned off.

9. Cpad includes die capacitance only. No package parasit ics are included.

10. This spec applies to all AGTL+  signals except  for PREQ# . RTT for PREQ#  is between 1.5 kΩ to 6.0 kΩ.

Tab le 8 . FSB Di f f er en t ia l  BCLK Sp eci f i cat ion s

Sy m b o l Par am et er Min Ty p Max Un i t No t es1

VL I nput  Low Voltage 0 V

VH I nput  High Voltage 0.660 0.710 0.85 V

VCROSS Crossing Voltage 0.25 0.35 0.55 V 2

ΔVCROSS Range of Crossing Points 0.14 V 6

VTH Threshold Region VCROSS -0.100 VCROSS+ 0.100 V 3

I LI I nput  Leakage Current ±  100 µA 4

Cpad Pad Capacitance 0.95 1.2 1.45 pF 5

Tab le 9 . AGTL+  Sig n al  Gr ou p  DC Sp eci f i cat ion s

Sy m b o l Par am et er Min Ty p Max Un i t No t es1

VCCP I / O Voltage 0.997 1.05 1.102 V

GTLREF Reference Voltage 2/ 3 VCCP V 6

VI H I nput  High Voltage GTLREF+ 0.1 VCCP+ 0.1 V 3,6

VI L I nput  Low Voltage -0.1 0 GTLREF-0.1 V 2,4

VOH Output  High Voltage VCCP 6

RTT Term inat ion Resistance 50 55 61  Ω 7,10

RON Buffer on Resistance 22.3 25.5 28.7 W 5

I LI I nput  Leakage Current ±  100 µA 8

Cpad1 Pad Capacitance 1.8 2.3 2.75 pF 9
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.

NOTES:

1. Unless otherwise noted, all specificat ions in this table apply to all processor frequencies.

2. The VCCP referred to in these specificat ions refers to instantaneous VCCP.

3. Refer to the processor I / O Buffer Models for I / V character ist ics.

4. Measured at  0.1* VCCP. 

5. Measured at  0.9* VCCP. 

6. For Vin between 0 V and VCCP.  Measured when the driver is t r istated.

7. Cpad1 includes die capacitance only for DPSLP# ,PWRGOOD. No package parasit ics are included.

8. Cpad2 includes die capacitance for all other CMOS input  signals. No package parasit ics are included.

NOTES:

1. Unless otherwise noted, all specificat ions in this table apply to all processor frequencies.

2. Measured at  0.2* VCCP.

3. VOH is determ ined by value of the external pull-up resistor to VCCP.  Please contact  your 

I ntel representat ive for details.

4. For Vin between 0 V and VOH.

5. Cpad includes die capacitance only. No package parasit ics are included.

§

Tab le 1 0 . CMOS Sig n a l  Gr ou p  DC Sp eci f i cat ion s

Sy m b o l Par am et er Min Ty p Max Un i t No t es1

VCCP I / O Voltage 1.0 1.05 1.10 V

VI L I nput  Low Voltage -  CMOS -0.1 0.0 0.33 V 2, 3

VIH I nput  High Voltage 0.7 1.05 1.20 V 2

VOL Output  Low Voltage -0.1 0 0.11 V 2

VOH Output  High Voltage 0.9 VCCP 1.20 V 2

I OL Output  Low Current 1.3 4.1 m A 4

I OH Output  High Current 1.3 4.1 m A 5

I LI Leakage Current ±  100 µA 6

Cpad1 Pad Capacitance 1.8 2.3 2.75 pF 7

Cpad2 Pad Capacitance for CMOS I nput 0.95 1.2 1.45 pF 8

Tab le 1 1 . Op en  Dr a in  Sig n a l  Gr ou p  DC Sp eci f i cat ion s

Sy m b o l Par am et er Min Ty p Max Un i t No t es1

VOH Output  High Voltage 1.0 1.05 1.10 V 3

VOL Output  Low Voltage 0 0.20 V

I OL Output  Low Current 11.40 50 mA 2

I Leak Leakage Current ± 200 µA 4

Cpad Pad Capacitance 1.8 2.3 2.75 pF 5
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4 Pack ag e Mech an ica l  
Sp eci f i ca t ion s an d  Pin  
I n f o r m at ion

4 .1 Pack ag e Mech an ica l  Sp eci f i ca t ion s

The Celeron M processor will be available in 478-pin Micro-FCPGA and 479-ball Micro-
FCBGA packages. The package m echanical dim ensions are shown in Figure 5 through 
Figure 8. Table 12 ( two sheets)  shows a top-view of package pinout  with their 
funct ionalit ies.

The Micro-FCBGA package incorporates land-side capacitors. The land-side capacitors 
are elect r ically conduct ive, care should be taken to avoid contact ing the capacitors with 
other elect r ically conduct ive m aterials on the motherboard. Doing so may short  the 
capacitors, and possibly dam age the device or render it  inact ive.

4 .1 .1 Pack ag e Mech an ica l  Dr aw in g s

Different  views showing all pert inent  dimensions of the Micro-FCPGA package are 
shown in Figure 5 and cont inued in Figure 6. Views and pert inent  dimensions for Micro-
FCBGA package are shown in Figure 7 and cont inued in Figure 8.
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Fig u r e 5 . Micr o - FCPGA Pr ocesso r  Pack ag e Dr aw in g  ( Sh eet  1  o f  2 )



Datasheet 33

Pack ag e Mech an ical  Sp eci f i ca t ion s an d  Pin  I n f o r m at ion

Figu r e 6 . Micr o - FCPGA Pr ocesso r  Pack ag e Dr aw in g  ( Sh eet  2  o f  2 )
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Fig u r e 7 . Micr o - FCBGA Pr ocesso r  Pack ag e Dr aw in g  ( Sh eet  1  o f  2 )
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4 .1 .2 Pr ocesso r  Com p on en t  Keep - Ou t  Zon es

The processor m ay contain com ponents on the subst rate that  define com ponent  keep-
out  zone requirements. A therm al and m echanical solut ion design m ust  not  int rude into 
the required keep-out  zones. Decoupling capacitors are typically mounted in the keep-
out  areas. The locat ion and quant ity of the capacitors m ay change, but  will rem ain 
within the com ponent  keep- in. See Figure 5 and Figure 7 for keep-out  zones.

4 .1 .3 Pack ag e Load in g  Sp eci f i cat ion s

Maxim um  m echanical package loading specificat ions are given in Figure 5 and Figure 7. 
These specificat ions are stat ic compressive loading in the direct ion norm al to the 
processor. This m axim um  load lim it  should not  be exceeded during shipping condit ions, 
standard use condit ion, or by therm al solut ion. I n addit ion, there are addit ional load 
lim itat ions against  t ransient  bend, shock, and tensile loading. These lim itat ions are 
more plat form  specific, and should be obtained by contact ing your field support . 
Moreover, the processor package subst rate should not  be used as a m echanical 
reference or load-bearing surface for therm al and m echanical solut ion.

4 .1 .4 Pr ocesso r  Mass Sp eci f i cat ion s

The typical mass of the processor is given in Figure 5 and Figure 7. This m ass includes 
all the components that  are included in the package.

Figu r e 8 . Micr o - FCBGA Pr ocesso r  Pack ag e Dr aw in g  ( Sh eet  2  o f  2 )
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4 .2 Pr ocesso r  Pin ou t  an d  Pin  List

Table 12 shows the top view pinout  of the Celeron M processor. The pin list  arranged in 
two different  form ats is shown in the following pages.

Tab le 1 2 . Th e Coor d in at es o f  t h e Pr ocesso r  Pin s As View ed  f r om  t h e Top  o f  t h e Pack ag e 
( Sh eet  1  o f  2 )

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3

A SMI # VSS FERR# A20M# VCC VSS VCC VCC VSS VCC VCC A

B RESET# RSVD I NI T# LI NT1 DPSLP# VSS VCC VSS VCC VCC VSS VCC VSS B

C RSVD VSS RSVD
I GNNE

#
VSS LI NT0

THERM
TRI P#

VSS VCC VCC VSS VCC VCC C

D VSS RSVD RSVD VSS
STPCLK

#
PWRGO

OD
SLP# VSS VCC VCC VSS VCC VSS D

E DBSY# BNR# VSS HI TM#
DPRSTP

#
VSS VCC VSS VCC VCC VSS VCC VCC E

F BR0# VSS RS[ 0] # RS[ 1] # VSS RSVD VCC VSS VCC VCC VSS VCC VSS F

G VSS TRDY# RS[ 2] # VSS BPRI # HI T# G

H ADS#
REQ[ 1]

#
VSS LOCK# DEFER# VSS H

J A[ 9] # VSS
REQ[ 3]

#
A[ 3] # VSS VCCP J

K VSS
REQ[ 2]

#
REQ[ 0]

#
VSS A[ 6] # VCCP K

L A[ 13] #
ADSTB[

0] #
VSS A[ 4] #

REQ[ 4]
#

VSS L

M A[ 7] # VSS A[ 5] # RSVD VSS VCCP M

N VSS A[ 8] # A[ 10] # VSS RSVD VCCP N

P A[ 15] # A[ 12] # VSS A[ 14] # A[ 11] # VSS P

R A[ 16] # VSS A[ 19] # A[ 24] # VSS VCCP R

T VSS RSVD A[ 26] # VSS A[ 25] # VCCP T

U COMP[ 2] A[ 23] # VSS A[ 21] # A[ 18] # VSS U

V COMP[ 3] VSS RSVD
ADSTB
[ 1] #

VSS VCCP V

W VSS A[ 30] # A[ 27] # VSS A[ 28] # A[ 20] # W

Y A[ 31] # A[ 17] # VSS A[ 29] # A[ 22] # VSS Y

AA RSVD VSS RSVD RSVD VSS TDI VCC VSS VCC VCC VSS VCC VCC AA

AB VSS RSVD TDO VSS TMS TRST# VCC VSS VCC VCC VSS VCC VSS AB

AC PREQ# PRDY# VSS
BPM[ 3]

#
TCK VSS VCC VSS VCC VCC VSS VCC VCC AC

AD BPM[ 2] # VSS
BPM[ 1]

#
BPM[ 0]

#
VSS VI D[ 0] VCC VSS VCC VCC VSS VCC VSS AD

AE VSS VI D[ 6] VI D[ 4] VSS VI D[ 2] PSI #
VSS

SENSE
VSS VCC VCC VSS VCC VCC AE

AF RSVD VI D[ 5] VSS VI D[ 3] VI D[ 1] VSS
VCC

SENSE
VSS VCC VCC VSS VCC VSS AF

1 2 3 4 5 6 7 8 9 1 0 1 1 1 2 1 3
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Table12. The Coordinates of the Processor Pins As Viewed from the Top of the Package 
(Sheet 2 of 2)

1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6

A VSS VCC VSS VCC VCC VSS VCC BCLK[ 1] BCLK[ 0] VSS THRMDA THRMDC VSS A

B VCC VCC VSS VCC VCC VSS VCC VSS BSEL[ 0] BSEL[ 1] VSS RSVD VCCA B

C VSS VCC VSS VCC VCC VSS DBR# BSEL[ 2] VSS RSVD RSVD VSS TEST1 C

D VCC VCC VSS VCC VCC VSS IERR#
PROC
HOT#

RSVD VSS DPWR# TEST2 VSS D

E VSS VCC VSS VCC VCC VSS VCC VSS D[ 0] # D[ 7] # VSS D[ 6] # D[ 2] # E

F VCC VCC VSS VCC VCC VSS VCC DRDY# VSS D[ 4] # D[ 1] # VSS D[ 13] # F

G VCCP
DSTBP[ 0]

#
VSS D[ 9] # D[ 5] # VSS G

H VSS D[ 3] #
DSTBN[ 0]

#
VSS D[ 15] # D[ 12] # H

J VCCP VSS D[ 11] # D[ 10] # VSS
DI NV[ 0

] #
J

K VCCP D[ 14] # VSS D[ 8] # D[ 17] # VSS K

L VSS D[ 21] # D[ 22] # VSS D[ 20] # D[ 29] # L

M VCCP VSS D[ 23] #
DSTBN[ 1]

#
VSS

DI NV[ 1
] #

M

N VCCP D[ 16] # VSS D[ 31] #
DSTBP[ 1]

#
VSS N

P VSS D[ 25] # D[ 26] # VSS D[ 24] # D[ 18] # P

R VCCP VSS D[ 19] # D[ 28] # VSS
COMP

[ 0]
R

T VCCP RSVD VSS D[ 27] # D[ 30] # VSS T

U VSS D[ 39] # D[ 37] # VSS D[ 38] #
COMP

[ 1]
U

V VCCP VSS DI NV[ 2] # D[ 34] # VSS D[ 35] # V

W VCCP D[ 41] # VSS
DSTBN[ 2]

#
D[ 36] # VSS W

Y VSS D[ 45] # D[ 42] # VSS
DSTBP[ 2]

#
D[ 44] # Y

AA VSS VCC VSS VCC VCC VSS VCC D[ 51] # VSS D[ 32] # D[ 47] # VSS D[ 43] #
A
A

AB VCC VCC VSS VCC VCC VSS VCC D[ 52] # D[ 50] # VSS D[ 33] # D[ 40] # VSS
A
B

AC VSS VCC VSS VCC VCC VSS
DI NV[ 3

] #
VSS D[ 48] # D[ 49] # VSS D[ 53] # D[ 46] # AC

A
D

VCC VCC VSS VCC VCC VSS D[ 54] # D[ 59] # VSS
DSTBN[ 3]

#
D[ 57] # VSS GTLREF

A
D

AE VSS VCC VSS VCC VCC VSS VCC D[ 58] # D[ 55] # VSS
DSTBP[ 3]

#
D[ 60] # VSS AE

AF VCC VCC VSS VCC VCC VSS VCC VSS D[ 62] # D[ 56] # VSS D[ 61] # D[ 63] # AF

1 4 1 5 1 6 1 7 1 8 1 9 2 0 2 1 2 2 2 3 2 4 2 5 2 6
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Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
Pin  

Nu m b er

Sig n al  

Bu f f er  Ty p e
Di r ect ion

A[ 3] # J4 Source Synch
I nput /

Output

A[ 4] # L4 Source Synch
I nput /

Output

A[ 5] # M3 Source Synch
I nput /

Output

A[ 6] # K5 Source Synch
I nput /

Output

A[ 7] # M1 Source Synch
I nput /

Output

A[ 8] # N2 Source Synch
I nput /

Output

A[ 9] # J1 Source Synch
I nput /

Output

A[ 10] # N3 Source Synch
I nput /

Output

A[ 11] # P5 Source Synch
I nput /

Output

A[ 12] # P2 Source Synch
I nput /

Output

A[ 13] # L1 Source Synch
I nput /

Output

A[ 14] # P4 Source Synch
I nput /

Output

A[ 15] # P1 Source Synch
I nput /

Output

A[ 16] # R1 Source Synch
I nput /

Output

A[ 17] # Y2 Source Synch
I nput /

Output

A[ 18] # U5 Source Synch
I nput /

Output

A[ 19] # R3 Source Synch
I nput /

Output

A[ 20] # W6 Source Synch
I nput /

Output

A[ 21] # U4 Source Synch
I nput /

Output

A[ 22] # Y5 Source Synch
I nput /

Output

A[ 23] # U2 Source Synch
I nput /

Output

A[ 24] # R4 Source Synch
I nput /

Output

A[ 25] # T5 Source Synch
I nput /

Output

A[ 26] # T3 Source Synch
I nput /

Output

A[ 27] # W3 Source Synch
I nput /

Output

A[ 28] # W5 Source Synch
I nput /

Output

A[ 29] # Y4 Source Synch
I nput /

Output

A[ 30] # W2 Source Synch
I nput /

Output

A[ 31] # Y1 Source Synch
I nput /

Output

A20M# A6 CMOS I nput

ADS# H1
Com m on 

Clock

I nput /

Output

ADSTB[ 0] # L2 Source Synch
I nput /

Output

ADSTB[ 1] # V4 Source Synch
I nput /

Output

BCLK[ 0] A22 Bus Clock I nput

BCLK[ 1] A21 Bus Clock I nput

BNR# E2
Com m on 

Clock

I nput /

Output

BPM[ 0] # AD4
Com m on 

Clock

I nput /

Output

BPM[ 1] # AD3
Com m on 

Clock
Output

BPM[ 2] # AD1
Com m on 

Clock
Output

BPM[ 3] # AC4
Com m on 

Clock

I nput /

Output

BPRI # G5
Com m on 

Clock
I nput

BR0# F1
Com m on 

Clock

I nput /

Output

BSEL[ 0] B22 CMOS Output

BSEL[ 1] B23 CMOS Output

BSEL[ 2] C21 CMOS Output

COMP[ 0] R26 Power/ Other
I nput /

Output

Tab le 1 3 . Pin  List in g  by  Pin  Nam e
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Sig n al  
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COMP[ 1] U26 Power/ Other
I nput /

Output

COMP[ 2] U1 Power/ Other
I nput /

Output

COMP[ 3] V1 Power/ Other
I nput /

Output

D[ 0] # E22 Source Synch
I nput /

Output

D[ 1] # F24 Source Synch
I nput /

Output

D[ 2] # E26 Source Synch
I nput /

Output

D[ 3] # H22 Source Synch
I nput /

Output

D[ 4] # F23 Source Synch
I nput /

Output

D[ 5] # G25 Source Synch
I nput /

Output

D[ 6] # E25 Source Synch
I nput /

Output

D[ 7] # E23 Source Synch
I nput /

Output

D[ 8] # K24 Source Synch
I nput /

Output

D[ 9] # G24 Source Synch
I nput /

Output

D[ 10] # J24 Source Synch
I nput /

Output

D[ 11] # J23 Source Synch
I nput /

Output

D[ 12] # H26 Source Synch
I nput /

Output

D[ 13] # F26 Source Synch
I nput /

Output

D[ 14] # K22 Source Synch
I nput /

Output

D[ 15] # H25 Source Synch
I nput /

Output

D[ 16] # N22 Source Synch
I nput /

Output

D[ 17] # K25 Source Synch
I nput /

Output

D[ 18] # P26 Source Synch
I nput /

Output

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
Pin  

Nu m b er

Sig n a l  

Bu f f er  Ty p e
Di r ect ion

D[ 19] # R23 Source Synch
I nput /

Output

D[ 20] # L25 Source Synch
I nput /

Output

D[ 21] # L22 Source Synch
I nput /

Output

D[ 22] # L23 Source Synch
I nput /

Output

D[ 23] # M23 Source Synch
I nput /

Output

D[ 24] # P25 Source Synch
I nput /

Output

D[ 25] # P22 Source Synch
I nput /

Output

D[ 26] # P23 Source Synch
I nput /

Output

D[ 27] # T24 Source Synch
I nput /

Output

D[ 28] # R24 Source Synch
I nput /

Output

D[ 29] # L26 Source Synch
I nput /

Output

D[ 30] # T25 Source Synch
I nput /

Output

D[ 31] # N24 Source Synch
I nput /

Output

D[ 32] # AA23 Source Synch
I nput /

Output

D[ 33] # AB24 Source Synch
I nput /

Output

D[ 34] # V24 Source Synch
I nput /

Output

D[ 35] # V26 Source Synch
I nput /

Output

D[ 36] # W25 Source Synch
I nput /

Output

D[ 37] # U23 Source Synch
I nput /

Output

D[ 38] # U25 Source Synch
I nput /

Output

D[ 39] # U22 Source Synch
I nput /

Output

D[ 40] # AB25 Source Synch
I nput /

Output

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e
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D[ 41] # W22 Source Synch
I nput /

Output

D[ 42] # Y23 Source Synch
I nput /

Output

D[ 43] # AA26 Source Synch
I nput /

Output

D[ 44] # Y26 Source Synch
I nput /

Output

D[ 45] # Y22 Source Synch
I nput /

Output

D[ 46] # AC26 Source Synch
I nput /

Output

D[ 47] # AA24 Source Synch
I nput /

Output

D[ 48] # AC22 Source Synch
I nput /

Output

D[ 49] # AC23 Source Synch
I nput /

Output

D[ 50] # AB22 Source Synch
I nput /

Output

D[ 51] # AA21 Source Synch
I nput /

Output

D[ 52] # AB21 Source Synch
I nput /

Output

D[ 53] # AC25 Source Synch
I nput /

Output

D[ 54] # AD20 Source Synch
I nput /

Output

D[ 55] # AE22 Source Synch
I nput /

Output

D[ 56] # AF23 Source Synch
I nput /

Output

D[ 57] # AD24 Source Synch
I nput /

Output

D[ 58] # AE21 Source Synch
I nput /

Output

D[ 59] # AD21 Source Synch
I nput /

Output

D[ 60] # AE25 Source Synch
I nput /

Output

D[ 61] # AF25 Source Synch
I nput /

Output

D[ 62] # AF22 Source Synch
I nput /

Output

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
Pin  

Nu m b er

Sig n al  

Bu f f er  Ty p e
Di r ect ion

D[ 63] # AF26 Source Synch
I nput /

Output

DBR# C20 CMOS Output

DBSY# E1
Com m on 

Clock

I nput /

Output

DEFER# H5
Com m on 

Clock
I nput

DI NV[ 0] # J26 Source Synch
I nput /

Output

DI NV[ 1] # M26 Source Synch
I nput /

Output

DI NV[ 2] # V23 Source Synch
I nput /

Output

DI NV[ 3] # AC20 Source Synch
I nput /

Output

DPRSTP# E5 CMOS Not  used

DPSLP# B5 CMOS I nput

DPWR# D24
Com m on 

Clock
I nput

DRDY# F21
Com m on 

Clock

I nput /

Output

DSTBN[ 0] # H23 Source Synch
I nput /

Output

DSTBN[ 1] # M24 Source Synch
I nput /

Output

DSTBN[ 2] # W24 Source Synch
I nput /

Output

DSTBN[ 3] # AD23 Source Synch
I nput /

Output

DSTBP[ 0] # G22 Source Synch
I nput /

Output

DSTBP[ 1] # N25 Source Synch
I nput /

Output

DSTBP[ 2] # Y25 Source Synch
I nput /

Output

DSTBP[ 3] # AE24 Source Synch
I nput /

Output

FERR# A5 Open Drain Output

GTLREF AD26 Power/ Other I nput

HI T# G6
Com m on 

Clock

I nput /

Output

HI TM# E4
Com m on 

Clock

I nput /

Output

Tab le 1 3 . Pin  List in g  by  Pin  Nam e
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I ERR# D20 Open Drain Output

I GNNE# C4 CMOS I nput

I NI T# B3 CMOS I nput

LI NT0 C6 CMOS I nput

LI NT1 B4 CMOS I nput

LOCK# H4
Com m on 

Clock

I nput /

Output

PRDY# AC2
Com m on 

Clock
Output

PREQ# AC1
Com m on 

Clock
I nput

PROCHOT# D21 Open Drain
I nput /

Output

PSI # AE6 CMOS Output

PWRGOOD D6 CMOS I nput

REQ[ 0] # K3 Source Synch
I nput /

Output

REQ[ 1] # H2 Source Synch
I nput /

Output

REQ[ 2] # K2 Source Synch
I nput /

Output

REQ[ 3] # J3 Source Synch
I nput /

Output

REQ[ 4] # L5 Source Synch
I nput /

Output

RESET# B1
Com m on 

Clock
I nput

RS[ 0] # F3
Com m on 

Clock
I nput

RS[ 1] # F4
Com m on 

Clock
I nput

RS[ 2] # G3
Com m on 

Clock
I nput

RSVD D2 Reserved

RSVD F6 Reserved

RSVD D3 Reserved

RSVD C1 Reserved

RSVD AF1 Reserved

RSVD D22 Reserved

RSVD C23 Reserved

RSVD C24 Reserved

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
Pin  

Nu m b er

Sig n a l  

Bu f f er  Ty p e
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RSVD AA1 Reserved

RSVD AA4 Reserved

RSVD AB2 Reserved

RSVD AA3 Reserved

RSVD M4 Reserved

RSVD N5 Reserved

RSVD T2 Reserved

RSVD V3 Reserved

RSVD B2 Reserved

RSVD C3 Reserved

RSVD T22 Reserved

RSVD B25 Reserved

SLP# D7 CMOS I nput

SMI # A3 CMOS I nput

STPCLK# D5 CMOS I nput

TCK AC5 CMOS I nput

TDI AA6 CMOS I nput

TDO AB3 Open Drain Output

TEST1 C26 Test

TEST2 D25 Test

THERMDA A24 Power/ Other

THERMDC A25 Power/ Other

THERMTRI P

#
C7 Open Drain Output

TMS AB5 CMOS I nput

TRDY# G2
Com m on 

Clock
I nput

TRST# AB6 CMOS I nput

VCC AB20 Power/ Other

VCC AA20 Power/ Other

VCC AF20 Power/ Other

VCC AE20 Power/ Other

VCC AB18 Power/ Other

VCC AB17 Power/ Other

VCC AA18 Power/ Other

VCC AA17 Power/ Other

VCC AD18 Power/ Other

VCC AD17 Power/ Other

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e
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VCC AC18 Power/ Other

VCC AC17 Power/ Other

VCC AF18 Power/ Other

VCC AF17 Power/ Other

VCC AE18 Power/ Other

VCC AE17 Power/ Other

VCC AB15 Power/ Other

VCC AA15 Power/ Other

VCC AD15 Power/ Other

VCC AC15 Power/ Other

VCC AF15 Power/ Other

VCC AE15 Power/ Other

VCC AB14 Power/ Other

VCC AA13 Power/ Other

VCC AD14 Power/ Other

VCC AC13 Power/ Other

VCC AF14 Power/ Other

VCC AE13 Power/ Other

VCC AB12 Power/ Other

VCC AA12 Power/ Other

VCC AD12 Power/ Other

VCC AC12 Power/ Other

VCC AF12 Power/ Other

VCC AE12 Power/ Other

VCC AB10 Power/ Other

VCC AB9 Power/ Other

VCC AA10 Power/ Other

VCC AA9 Power/ Other

VCC AD10 Power/ Other

VCC AD9 Power/ Other

VCC AC10 Power/ Other

VCC AC9 Power/ Other

VCC AF10 Power/ Other

VCC AF9 Power/ Other

VCC AE10 Power/ Other

VCC AE9 Power/ Other

VCC AB7 Power/ Other

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
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Nu m b er

Sig n al  
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VCC AA7 Power/ Other

VCC AD7 Power/ Other

VCC AC7 Power/ Other

VCC B20 Power/ Other

VCC A20 Power/ Other

VCC F20 Power/ Other

VCC E20 Power/ Other

VCC B18 Power/ Other

VCC B17 Power/ Other

VCC A18 Power/ Other

VCC A17 Power/ Other

VCC D18 Power/ Other

VCC D17 Power/ Other

VCC C18 Power/ Other

VCC C17 Power/ Other

VCC F18 Power/ Other

VCC F17 Power/ Other

VCC E18 Power/ Other

VCC E17 Power/ Other

VCC B15 Power/ Other

VCC A15 Power/ Other

VCC D15 Power/ Other

VCC C15 Power/ Other

VCC F15 Power/ Other

VCC E15 Power/ Other

VCC B14 Power/ Other

VCC A13 Power/ Other

VCC D14 Power/ Other

VCC C13 Power/ Other

VCC F14 Power/ Other

VCC E13 Power/ Other

VCC B12 Power/ Other

VCC A12 Power/ Other

VCC D12 Power/ Other

VCC C12 Power/ Other

VCC F12 Power/ Other

VCC E12 Power/ Other
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VCC B10 Power/ Other

VCC B9 Power/ Other

VCC A10 Power/ Other

VCC A9 Power/ Other

VCC D10 Power/ Other

VCC D9 Power/ Other

VCC C10 Power/ Other

VCC C9 Power/ Other

VCC F10 Power/ Other

VCC F9 Power/ Other

VCC E10 Power/ Other

VCC E9 Power/ Other

VCC B7 Power/ Other

VCC A7 Power/ Other

VCC F7 Power/ Other

VCC E7 Power/ Other

VCCA B26 Power/ Other

VCCP K6 Power/ Other

VCCP J6 Power/ Other

VCCP M6 Power/ Other

VCCP N6 Power/ Other

VCCP T6 Power/ Other

VCCP R6 Power/ Other

VCCP K21 Power/ Other

VCCP J21 Power/ Other

VCCP M21 Power/ Other

VCCP N21 Power/ Other

VCCP T21 Power/ Other

VCCP R21 Power/ Other

VCCP V21 Power/ Other

VCCP W21 Power/ Other

VCCP V6 Power/ Other

VCCP G21 Power/ Other

VCCSENSE AF7 Power/ Other

VI D[ 0] AD6 CMOS Output

VI D[ 1] AF5 CMOS Output

VI D[ 2] AE5 CMOS Output

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e
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VI D[ 3] AF4 CMOS Output

VI D[ 4] AE3 CMOS Output

VI D[ 5] AF2 CMOS Output

VI D[ 6] AE2 CMOS Output

VSS AB26 Power/ Other

VSS AA25 Power/ Other

VSS AD25 Power/ Other

VSS AE26 Power/ Other

VSS AB23 Power/ Other

VSS AC24 Power/ Other

VSS AF24 Power/ Other

VSS AE23 Power/ Other

VSS AA22 Power/ Other

VSS AD22 Power/ Other

VSS AC21 Power/ Other

VSS AF21 Power/ Other

VSS AB19 Power/ Other

VSS AA19 Power/ Other

VSS AD19 Power/ Other

VSS AC19 Power/ Other

VSS AF19 Power/ Other

VSS AE19 Power/ Other

VSS AB16 Power/ Other

VSS AA16 Power/ Other

VSS AD16 Power/ Other

VSS AC16 Power/ Other

VSS AF16 Power/ Other

VSS AE16 Power/ Other

VSS AB13 Power/ Other

VSS AA14 Power/ Other

VSS AD13 Power/ Other

VSS AC14 Power/ Other

VSS AF13 Power/ Other

VSS AE14 Power/ Other

VSS AB11 Power/ Other

VSS AA11 Power/ Other

VSS AD11 Power/ Other
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VSS AC11 Power/ Other

VSS AF11 Power/ Other

VSS AE11 Power/ Other

VSS AB8 Power/ Other

VSS AA8 Power/ Other

VSS AD8 Power/ Other

VSS AC8 Power/ Other

VSS AF8 Power/ Other

VSS AE8 Power/ Other

VSS AA5 Power/ Other

VSS AD5 Power/ Other

VSS AC6 Power/ Other

VSS AF6 Power/ Other

VSS AB4 Power/ Other

VSS AC3 Power/ Other

VSS AF3 Power/ Other

VSS AE4 Power/ Other

VSS AB1 Power/ Other

VSS AA2 Power/ Other

VSS AD2 Power/ Other

VSS AE1 Power/ Other

VSS B6 Power/ Other

VSS C5 Power/ Other

VSS F5 Power/ Other

VSS E6 Power/ Other

VSS H6 Power/ Other

VSS J5 Power/ Other

VSS M5 Power/ Other

VSS L6 Power/ Other

VSS P6 Power/ Other

VSS R5 Power/ Other

VSS V5 Power/ Other

VSS U6 Power/ Other

VSS Y6 Power/ Other

VSS A4 Power/ Other

VSS D4 Power/ Other

VSS E3 Power/ Other
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VSS H3 Power/ Other

VSS G4 Power/ Other

VSS K4 Power/ Other

VSS L3 Power/ Other

VSS P3 Power/ Other

VSS N4 Power/ Other

VSS T4 Power/ Other

VSS U3 Power/ Other

VSS Y3 Power/ Other

VSS W4 Power/ Other

VSS D1 Power/ Other

VSS C2 Power/ Other

VSS F2 Power/ Other

VSS G1 Power/ Other

VSS K1 Power/ Other

VSS J2 Power/ Other

VSS M2 Power/ Other

VSS N1 Power/ Other

VSS T1 Power/ Other

VSS R2 Power/ Other

VSS V2 Power/ Other

VSS W1 Power/ Other

VSS A26 Power/ Other

VSS D26 Power/ Other

VSS C25 Power/ Other

VSS F25 Power/ Other

VSS B24 Power/ Other

VSS A23 Power/ Other

VSS D23 Power/ Other

VSS E24 Power/ Other

VSS B21 Power/ Other

VSS C22 Power/ Other

VSS F22 Power/ Other

VSS E21 Power/ Other

VSS B19 Power/ Other

VSS A19 Power/ Other

VSS D19 Power/ Other
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VSS C19 Power/ Other

VSS F19 Power/ Other

VSS E19 Power/ Other

VSS B16 Power/ Other

VSS A16 Power/ Other

VSS D16 Power/ Other

VSS C16 Power/ Other

VSS F16 Power/ Other

VSS E16 Power/ Other

VSS B13 Power/ Other

VSS A14 Power/ Other

VSS D13 Power/ Other

VSS C14 Power/ Other

VSS F13 Power/ Other

VSS E14 Power/ Other

VSS B11 Power/ Other

VSS A11 Power/ Other

VSS D11 Power/ Other

VSS C11 Power/ Other

VSS F11 Power/ Other

VSS E11 Power/ Other

VSS B8 Power/ Other

VSS A8 Power/ Other

VSS D8 Power/ Other

VSS C8 Power/ Other

VSS F8 Power/ Other

VSS E8 Power/ Other

VSS G26 Power/ Other

VSS K26 Power/ Other

VSS J25 Power/ Other

VSS M25 Power/ Other

VSS N26 Power/ Other

VSS T26 Power/ Other

VSS R25 Power/ Other

VSS V25 Power/ Other

VSS W26 Power/ Other

VSS H24 Power/ Other

Tab le 1 3 . Pin  List in g  b y  Pin  Nam e

Pin  Nam e
Pin  

Nu m b er

Sig n a l  

Bu f f er  Ty p e
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VSS G23 Power/ Other

VSS K23 Power/ Other

VSS L24 Power/ Other

VSS P24 Power/ Other

VSS N23 Power/ Other

VSS T23 Power/ Other

VSS U24 Power/ Other

VSS Y24 Power/ Other

VSS W23 Power/ Other

VSS H21 Power/ Other

VSS J22 Power/ Other

VSS M22 Power/ Other

VSS L21 Power/ Other

VSS P21 Power/ Other

VSS R22 Power/ Other

VSS V22 Power/ Other

VSS U21 Power/ Other

VSS Y21 Power/ Other

VSSSENSE AE7 Power/ Other Output

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m ber

Pin  

Nu m b er
Pin  Nam e

Sig n al  

Bu f f er  Ty p e
Di r ect ion

A3 SMI # CMOS I nput

A4 VSS Power/ Other

A5 FERR# Open Drain Output

A6 A20M# CMOS I nput

A7 VCC Power/ Other

A8 VSS Power/ Other

A9 VCC Power/ Other

A10 VCC Power/ Other

A11 VSS Power/ Other

A12 VCC Power/ Other

A13 VCC Power/ Other

A14 VSS Power/ Other

A15 VCC Power/ Other

A16 VSS Power/ Other
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Pin  Nam e
Pin  

Nu m b er

Sig n al  

Bu f f er  Ty p e
Di r ect ion



Datasheet 47

Pack ag e Mech an ical  Sp eci f i ca t ion s an d  Pin  I n f o r m at ion

A17 VCC Power/ Other

A18 VCC Power/ Other

A19 VSS Power/ Other

A20 VCC Power/ Other

A21 BCLK[ 1] Bus Clock I nput

A22 BCLK[ 0] Bus Clock I nput

A23 VSS Power/ Other

A24 THERMDA Power/ Other

A25 THERMDC Power/ Other

A26 VSS Power/ Other

AA1 RSVD Reserved

AA2 VSS Power/ Other

AA3 RSVD Reserved

AA4 RSVD Reserved

AA5 VSS Power/ Other

AA6 TDI CMOS I nput

AA7 VCC Power/ Other

AA8 VSS Power/ other

AA9 VCC Power/ Other

AA10 VCC Power/ Other

AA11 VSS Power/ Other

AA12 VCC Power/ Other

AA13 VCC Power/ Other

AA14 VSS Power/ Other

AA15 VCC Power/ Other

AA16 VSS Power/ Other

AA17 VCC Power/ Other

AA18 VCC Power/ Other

AA19 VSS Power/ Other

AA20 VCC Power/ Other

AA21 D[ 51] # Source Synch
I nput /

Output

AA22 VSS Power/ Other

AA23 D[ 32] # Source Synch
I nput /

Output

AA24 D[ 47] # Source Synch
I nput /

Output

AA25 VSS Power/ Other

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er

Pin  

Nu m b er
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Sig n al  

Bu f f er  Ty p e
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AA26 D[ 43] # Source Synch
I nput /

Output

AB1 VSS Power/ Other

AB2 RSVD Reserved

AB3 TDO Open Drain Output

AB4 VSS Power/ Other

AB5 TMS CMOS I nput

AB6 TRST# CMOS I nput

AB7 VCC Power/ Other

AB8 VSS Power/ Other

AB9 VCC Power/ Other

AB10 VCC Power/ Other

AB11 VSS Power/ Other

AB12 VCC Power/ Other

AB13 VSS Power/ Other

AB14 VCC Power/ Other

AB15 VCC Power/ Other

AB16 VSS Power/ Other

AB17 VCC Power/ Other

AB18 VCC Power/ Other

AB19 VSS Power/ Other

AB20 VCC Power/ Other

AB21 D[ 52] # Source Synch
I nput /

Output

AB22 D[ 50] # Source Synch
I nput /

Output

AB23 VSS Power/ Other

AB24 D[ 33] # Source Synch
I nput /

Output

AB25 D[ 40] # Source Synch
I nput /

Output

AB26 VSS Power/ Other

AC1 PREQ#
Com m on 

Clock
I nput

AC2 PRDY#
Com m on 

Clock
Output

AC3 VSS Power/ Other

AC4 BPM[ 3] #
Com m on 

Clock

I nput /

Output

AC5 TCK CMOS I nput
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AC6 VSS Power/ Other

AC7 VCC Power/ Other

AC8 VSS Power/ Other

AC9 VCC Power/ Other

AC10 VCC Power/ Other

AC11 VSS Power/ Other

AC12 VCC Power/ Other

AC13 VCC Power/ Other

AC14 VSS Power/ Other

AC15 VCC Power/ Other

AC16 VSS Power/ Other

AC17 VCC Power/ Other

AC18 VCC Power/ Other

AC19 VSS Power/ Other

AC20 DI NV[ 3] # Source Synch
I nput /

Output

AC21 VSS Power/ Other

AC22 D[ 48] # Source Synch
I nput /

Output

AC23 D[ 49] # Source Synch
I nput /

Output

AC24 VSS Power/ Other

AC25 D[ 53] # Source Synch
I nput /

Output

AC26 D[ 46] # Source Synch
I nput /

Output

AD1 BPM[ 2] #
Com m on 

Clock
Output

AD2 VSS Power/ Other

AD3 BPM[ 1] #
Com m on 

Clock
Output

AD4 BPM[ 0] #
Com m on 

Clock

I nput /

Output

AD5 VSS Power/ Other

AD6 VI D[ 0] CMOS Output

AD7 VCC Power/ Other

AD8 VSS Power/ Other

AD9 VCC Power/ Other

AD10 VCC Power/ Other

AD11 VSS Power/ Other

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er

Pin  

Nu m b er
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AD12 VCC Power/ Other

AD13 VSS Power/ Other

AD14 VCC Power/ Other

AD15 VCC Power/ Other

AD16 VSS Power/ Other

AD17 VCC Power/ Other

AD18 VCC Power/ Other

AD19 VSS Power/ Other

AD20 D[ 54] # Source Synch
I nput /

Output

AD21 D[ 59] # Source Synch
I nput /

Output

AD22 VSS Power/ Other

AD23 DSTBN[ 3] # Source Synch
I nput /

Output

AD24 D[ 57] # Source Synch
I nput /

Output

AD25 VSS Power/ Other

AD26 GTLREF Power/ Other I nput

AE1 VSS Power/ Other

AE2 VI D[ 6] CMOS Output

AE3 VI D[ 4] CMOS Output

AE4 VSS Power/ Other

AE5 VI D[ 2] CMOS Output

AE6 PSI # CMOS Output

AE7 VSSSENSE Power/ Other Output

AE8 VSS Power/ Other

AE9 VCC Power/ Other

AE10 VCC Power/ Other

AE11 VSS Power/ Other

AE12 VCC Power/ Other

AE13 VCC Power/ Other

AE14 VSS Power/ Other

AE15 VCC Power/ Other

AE16 VSS Power/ Other

AE17 VCC Power/ Other

AE18 VCC Power/ Other

AE19 VSS Power/ Other
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AE20 VCC Power/ Other

AE21 D[ 58] # Source Synch
I nput /

Output

AE22 D[ 55] # Source Synch
I nput /

Output

AE23 VSS Power/ Other

AE24 DSTBP[ 3] # Source Synch
I nput /

Output

AE25 D[ 60] # Source Synch
I nput /

Output

AE26 VSS Power/ Other

AF1 RSVD Reserved

AF2 VI D[ 5] CMOS Output

AF3 VSS Power/ Other

AF4 VI D[ 3] CMOS Output

AF5 VI D[ 1] CMOS Output

AF6 VSS Power/ Other

AF7 VCCSENSE Power/ Other

AF8 VSS Power/ Other

AF9 VCC Power/ Other

AF10 VCC Power/ Other

AF11 VSS Power/ Other

AF12 VCC Power/ Other

AF13 VSS Power/ Other

AF14 VCC Power/ Other

AF15 VCC Power/ Other

AF16 VSS Power/ Other

AF17 VCC Power/ Other

AF18 VCC Power/ Other

AF19 VSS Power/ Other

AF20 VCC Power/ Other

AF21 VSS Power/ Other

AF22 D[ 62] # Source Synch
I nput /

Output

AF23 D[ 56] # Source Synch
I nput /

Output

AF24 VSS Power/ Other

AF25 D[ 61] # Source Synch
I nput /

Output

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er

Pin  
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AF26 D[ 63] # Source Synch
I nput /

Output

B1 RESET#
Com m on 

Clock
I nput

B2 RSVD Reserved

B3 I NI T# CMOS I nput

B4 LI NT1 CMOS I nput

B5 DPSLP# CMOS I nput

B6 VSS Power/ Other

B7 VCC Power/ Other

B8 VSS Power/ Other

B9 VCC Power/ Other

B10 VCC Power/ Other

B11 VSS Power/ Other

B12 VCC Power/ Other

B13 VSS Power/ Other

B14 VCC Power/ Other

B15 VCC Power/ Other

B16 VSS Power/ Other

B17 VCC Power/ Other

B18 VCC Power/ Other

B19 VSS Power/ Other

B20 VCC Power/ Other

B21 VSS Power/ Other

B22 BSEL[ 0] CMOS Output

B23 BSEL[ 1] CMOS Output

B24 VSS Power/ Other

B25 RSVD Reserved

B26 VCCA Power/ Other

C1 RSVD Reserved

C2 VSS Power/ Other

C3 RSVD Reserved

C4 I GNNE# CMOS I nput

C5 VSS Power/ Other

C6 LI NT0 CMOS I nput

C7
THERMTRI P

#
Open Drain Output

C8 VSS Power/ Other
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C9 VCC Power/ Other

C10 VCC Power/ Other

C11 VSS Power/ Other

C12 VCC Power/ Other

C13 VCC Power/ Other

C14 VSS Power/ Other

C15 VCC Power/ Other

C16 VSS Power/ Other

C17 VCC Power/ Other

C18 VCC Power/ Other

C19 VSS Power/ Other

C20 DBR# CMOS Output

C21 BSEL[ 2] CMOS Output

C22 VSS Power/ Other

C23 RSVD Reserved

C24 RSVD Reserved

C25 VSS Power/ Other

C26 TEST1 Test

D1 VSS Power/ Other

D2 RSVD Reserved

D3 RSVD Reserved

D4 VSS Power/ Other

D5 STPCLK# CMOS I nput

D6 PWRGOOD CMOS I nput

D7 SLP# CMOS I nput

D8 VSS Power/ Other

D9 VCC Power/ Other

D10 VCC Power/ Other

D11 VSS Power/ Other

D12 VCC Power/ Other

D13 VSS Power/ Other

D14 VCC Power/ Other

D15 VCC Power/ Other

D16 VSS Power/ Other

D17 VCC Power/ Other

D18 VCC Power/ Other

D19 VSS Power/ Other

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er

Pin  

Nu m b er
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D20 I ERR# Open Drain Output

D21 PROCHOT# Open Drain
I nput /

Output

D22 RSVD Reserved

D23 VSS Power/ Other

D24 DPWR#
Com m on 

Clock
I nput

D25 TEST2 Test

D26 VSS Power/ Other

E1 DBSY#
Com m on 

Clock

I nput /

Output

E2 BNR#
Com m on 

Clock

I nput /

Output

E3 VSS Power/ Other

E4 HI TM#
Com m on 

Clock

I nput /

Output

E5 DPRSTP# CMOS Not  used

E6 VSS Power/ Other

E7 VCC Power/ Other

E8 VSS Power/ Other

E9 VCC Power/ Other

E10 VCC Power/ Other

E11 VSS Power/ Other

E12 VCC Power/ Other

E13 VCC Power/ Other

E14 VSS Power/ Other

E15 VCC Power/ Other

E16 VSS Power/ Other

E17 VCC Power/ Other

E18 VCC Power/ Other

E19 VSS Power/ Other

E20 VCC Power/ Other

E21 VSS Power/ Other

E22 D[ 0] # Source Synch
I nput /

Output

E23 D[ 7] # Source Synch
I nput /

Output

E24 VSS Power/ Other

E25 D[ 6] # Source Synch
I nput /

Output
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E26 D[ 2] # Source Synch
I nput /

Output

F1 BR0#
Com m on 

Clock

I nput /

Output

F2 VSS Power/ Other

F3 RS[ 0] #
Com m on 

Clock
I nput

F4 RS[ 1] #
Com m on 

Clock
I nput

F5 VSS Power/ Other

F6 RSVD Reserved

F7 VCC Power/ Other

F8 VSS Power/ Other

F9 VCC Power/ Other

F10 VCC Power/ Other

F11 VSS Power/ Other

F12 VCC Power/ Other

F13 VSS Power/ Other

F14 VCC Power/ Other

F15 VCC Power/ Other

F16 VSS Power/ Other

F17 VCC Power/ Other

F18 VCC Power/ Other

F19 VSS Power/ Other

F20 VCC Power/ Other

F21 DRDY#
Com m on 

Clock

I nput /

Output

F22 VSS Power/ Other

F23 D[ 4] # Source Synch
I nput /

Output

F24 D[ 1] # Source Synch
I nput /

Output

F25 VSS Power/ Other

F26 D[ 13] # Source Synch
I nput /

Output

G1 VSS Power/ Other

G2 TRDY#
Com m on 

Clock
I nput

G3 RS[ 2] #
Com m on 

Clock
I nput
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G4 VSS Power/ Other

G5 BPRI #
Com m on 

Clock
I nput

G6 HI T#
Com m on 

Clock

I nput /

Output

G21 VCCP Power/ Other

G22 DSTBP[ 0] # Source Synch
I nput /

Output

G23 VSS Power/ Other

G24 D[ 9] # Source Synch
I nput /

Output

G25 D[ 5] # Source Synch
I nput /

Output

G26 VSS Power/ Other

H1 ADS#
Com m on 

Clock

I nput /

Output

H2 REQ[ 1] # Source Synch
I nput /

Output

H3 VSS Power/ Other

H4 LOCK#
Com m on 

Clock

I nput /

Output

H5 DEFER#
Com m on 

Clock
I nput

H6 VSS Power/ Other

H21 VSS Power/ Other

H22 D[ 3] # Source Synch
I nput /

Output

H23 DSTBN[ 0] # Source Synch
I nput /

Output

H24 VSS Power/ Other

H25 D[ 15] # Source Synch
I nput /

Output

H26 D[ 12] # Source Synch
I nput /

Output

J1 A[ 9] # Source Synch
I nput /

Output

J2 VSS Power/ Other

J3 REQ[ 3] # Source Synch
I nput /

Output

J4 A[ 3] # Source Synch
I nput /

Output

J5 VSS Power/ Other
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J6 VCCP Power/ Other

J21 VCCP Power/ Other

J22 VSS Power/ Other

J23 D[ 11] # Source Synch
I nput /

Output

J24 D[ 10] # Source Synch
I nput /

Output

J25 VSS Power/ Other

J26 DI NV[ 0] # Source Synch
I nput /

Output

K1 VSS Power/ Other

K2 REQ[ 2] # Source Synch
I nput /

Output

K3 REQ[ 0] # Source Synch
I nput /

Output

K4 VSS Power/ Other

K5 A[ 6] # Source Synch
I nput /

Output

K6 VCCP Power/ Other

K21 VCCP Power/ Other

K22 D[ 14] # Source Synch
I nput /

Output

K23 VSS Power/ Other

K24 D[ 8] # Source Synch
I nput /

Output

K25 D[ 17] # Source Synch
I nput /

Output

K26 VSS Power/ Other

L1 A[ 13] # Source Synch
I nput /

Output

L2 ADSTB[ 0] # Source Synch
I nput /

Output

L3 VSS Power/ Other

L4 A[ 4] # Source Synch
I nput /

Output

L5 REQ[ 4] # Source Synch
I nput /

Output

L6 VSS Power/ Other

L21 VSS Power/ Other

L22 D[ 21] # Source Synch
I nput /

Output

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er
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L23 D[ 22] # Source Synch
I nput /

Output

L24 VSS Power/ Other

L25 D[ 20] # Source Synch
I nput /

Output

L26 D[ 29] # Source Synch
I nput /

Output

M1 A[ 7] # Source Synch
I nput /

Output

M2 VSS Power/ Other

M3 A[ 5] # Source Synch
I nput /

Output

M4 RSVD Reserved

M5 VSS Power/ Other

M6 VCCP Power/ Other

M21 VCCP Power/ Other

M22 VSS Power/ Other

M23 D[ 23] # Source Synch
I nput /

Output

M24 DSTBN[ 1] # Source Synch
I nput /

Output

M25 VSS Power/ Other

M26 DI NV[ 1] # Source Synch
I nput /

Output

N1 VSS Power/ Other

N2 A[ 8] # Source Synch
I nput /

Output

N3 A[ 10] # Source Synch
I nput /

Output

N4 VSS Power/ Other

N5 RSVD Reserved

N6 VCCP Power/ Other

N21 VCCP Power/ Other

N22 D[ 16] # Source Synch
I nput /

Output

N23 VSS Power/ Other

N24 D[ 31] # Source Synch
I nput /

Output

N25 DSTBP[ 1] # Source Synch
I nput /

Output

N26 VSS Power/ Other
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P1 A[ 15] # Source Synch
I nput /

Output

P2 A[ 12] # Source Synch
I nput /

Output

P3 VSS Power/ Other

P4 A[ 14] # Source Synch
I nput /

Output

P5 A[ 11] # Source Synch
I nput /

Output

P6 VSS Power/ Other

P21 VSS Power/ Other

P22 D[ 25] # Source Synch
I nput /

Output

P23 D[ 26] # Source Synch
I nput /

Output

P24 VSS Power/ Other

P25 D[ 24] # Source Synch
I nput /

Output

P26 D[ 18] # Source Synch
I nput /

Output

R1 A[ 16] # Source Synch
I nput /

Output

R2 VSS Power/ Other

R3 A[ 19] # Source Synch
I nput /

Output

R4 A[ 24] # Source Synch
I nput /

Output

R5 VSS Power/ Other

R6 VCCP Power/ Other

R21 VCCP Power/ Other

R22 VSS Power/ Other

R23 D[ 19] # Source Synch
I nput /

Output

R24 D[ 28] # Source Synch
I nput /

Output

R25 VSS Power/ Other

R26 COMP[ 0] Power/ Other
I nput /

Output

T1 VSS Power/ Other

T2 RSVD Reserved

T3 A[ 26] # Source Synch
I nput /

Output

Tab le 1 4 . Pin  List in g  b y  Pin  Nu m b er
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T4 VSS Power/ Other

T5 A[ 25] # Source Synch
I nput /

Output

T6 VCCP Power/ Other

T21 VCCP Power/ Other

T22 RSVD Reserved

T23 VSS Power/ Other

T24 D[ 27] # Source Synch
I nput /

Output

T25 D[ 30] # Source Synch
I nput /

Output

T26 VSS Power/ Other

U1 COMP[ 2] Power/ Other
I nput /

Output

U2 A[ 23] # Source Synch
I nput /

Output

U3 VSS Power/ Other

U4 A[ 21] # Source Synch
I nput /

Output

U5 A[ 18] # Source Synch
I nput /

Output

U6 VSS Power/ Other

U21 VSS Power/ Other

U22 D[ 39] # Source Synch
I nput /

Output

U23 D[ 37] # Source Synch
I nput /

Output

U24 VSS Power/ Other

U25 D[ 38] # Source Synch
I nput /

Output

U26 COMP[ 1] Power/ Other
I nput /

Output

V1 COMP[ 3] Power/ Other
I nput /

Output

V2 VSS Power/ Other

V3 RSVD Reserved

V4 ADSTB[ 1] # Source Synch
I nput /

Output

V5 VSS Power/ Other

V6 VCCP Power/ Other

V21 VCCP Power/ Other

Tab le 1 4 . Pin  List in g  by  Pin  Nu m b er

Pin  

Nu m b er
Pin  Nam e

Sig n al  

Bu f f er  Ty p e
Di r ect ion



Pack ag e Mech an ica l  Sp eci f ica t ion s an d  Pin  I n f o r m at ion

54 Datasheet

V22 VSS Power/ Other

V23 DI NV[ 2] # Source Synch
I nput /

Output

V24 D[ 34] # Source Synch
I nput /

Output

V25 VSS Power/ Other

V26 D[ 35] # Source Synch
I nput /

Output

W1 VSS Power/ Other

W2 A[ 30] # Source Synch
I nput /

Output

W3 A[ 27] # Source Synch
I nput /

Output

W4 VSS Power/ Other

W5 A[ 28] # Source Synch
I nput /

Output

W6 A[ 20] # Source Synch
I nput /

Output

W21 VCCP Power/ Other

W22 D[ 41] # Source Synch
I nput /

Output

W23 VSS Power/ Other

W24 DSTBN[ 2] # Source Synch
I nput /

Output

W25 D[ 36] # Source Synch
I nput /

Output

W26 VSS Power/ Other

Y1 A[ 31] # Source Synch
I nput /

Output

Y2 A[ 17] # Source Synch
I nput /

Output

Y3 VSS Power/ Other

Y4 A[ 29] # Source Synch
I nput /

Output

Y5 A[ 22] # Source Synch
I nput /

Output

Y6 VSS Power/ Other

Y21 VSS Power/ Other

Y22 D[ 45] # Source Synch
I nput /

Output

Y23 D[ 42] # Source Synch
I nput /

Output
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Y24 VSS Power/ Other

Y25 DSTBP[ 2] # Source Synch
I nput /

Output

Y26 D[ 44] # Source Synch
I nput /

Output
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4 .3 Alp h ab et ica l  Sig n als Ref er en ce

Tab le 1 5 . Sig n a l  Descr ip t ion   ( Sh eet  1  o f  8 )

Nam e Ty p e Descr ip t ion

A[ 31: 3] #
I nput /

Output

A[ 31: 3] #  (Address)  define a 232-byte physical m em ory address 

space. I n sub-phase 1 of the address phase, these pins t ransm it  the 

address of a t ransact ion. I n sub-phase 2, these pins t ransm it  

t ransact ion type inform at ion. These signals m ust  connect  the 

appropriate pins of both agents on the I ntel®  Celeron®  M processor 

FSB. A[ 31: 3] #  are source synchronous signals and are latched into 

the receiving buffers by ADSTB[ 1: 0] # . Address signals are used as 

st raps which are sam pled before RESET#  is deasserted.

A20M# I nput

I f A20M#  (Address-20 Mask)  is asserted, the processor m asks 

physical address bit  20 (A20# )  before looking up a line in any 

internal cache and before dr iving a read/ write t ransact ion on the 

bus. Assert ing A20M#  em ulates the 8086 processor 's address wrap-

around at  the 1-Mbyte boundary. Assert ion of A20M#  is only 

supported in real m ode.

A20M#  is an asynchronous signal. However, to ensure recognit ion of 

this signal following an I nput / Output  write inst ruct ion, it  m ust  be 

valid along with the TRDY#  assert ion of the corresponding I nput /

Output  Write bus t ransact ion.

ADS#
I nput /

Output

ADS#  (Address St robe)  is asserted to indicate the validity of the 

t ransact ion address on the A[ 31: 3] #  and REQ[ 4: 0] #  pins. All bus 

agents observe the ADS#  act ivat ion to begin parity checking, 

protocol checking, address decode, internal snoop, or deferred reply 

I D m atch operat ions associated with the new t ransact ion. 

ADSTB[ 1: 0] #
I nput /

Output

Address st robes are used to latch A[ 31: 3] #  and REQ[ 4: 0] #  on their  

r ising and falling edges. St robes are associated with signals as 

shown below.

BCLK[ 1: 0] I nput

The different ial pair  BCLK (Bus Clock)  determ ines the FSB 

frequency. All FSB agents m ust  receive these signals to dr ive their 

outputs and latch their inputs.

All external t im ing param eters are specified with respect  to the 

r ising edge of BCLK0 crossing VCROSS.

BNR#
I nput /

Output

BNR#  (Block Next  Request )  is used to assert  a bus stall by any bus 

agent  who is unable to accept  new bus t ransact ions. During a bus 

stall, the current  bus owner cannot  issue any new t ransact ions.

BPM[ 2: 1] #

BPM[ 3,0] #

Output

I nput /

Output

BPM[ 3: 0] #  (Breakpoint  Monitor)  are breakpoint  and perform ance 

monitor signals. They are outputs from  the processor which indicate 

the status of breakpoints and program m able counters used for 

m onitoring processor perform ance. BPM[ 3: 0] #  should connect  the 

appropriate pins of all Celeron M processor FSB agents.This includes 

debug or perform ance m onitor ing tools.

Please contact  your I ntel representat ive for m ore detailed 

inform at ion.

Sig n als Associa t ed  

St r ob e

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

A[ 31: 17] # ADSTB[ 1] #
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BPRI # I nput

BPRI #  (Bus Prior ity Request )  is used to arbit rate for ownership of 

the FSB. I t  m ust  connect  the appropriate pins of both FSB agents. 

Observing BPRI #  act ive (as asserted by the prior ity agent )  causes 

the other agent  to stop issuing new requests, unless such requests 

are part  of an ongoing locked operat ion. The prior ity agent  keeps 

BPRI #  asserted unt il all of it s requests are completed, then releases 

the bus by deassert ing BPRI # .

BR0#
I nput /

Output

BR0#  is used by the processor to request  the bus. The arbit rat ion is 

done between the Celeron M processor (Symm etr ic Agent )  and 

I ntel®  945GMS and I ntel 940GML Express Chipset  (High Prior ity 

Agent ) . 

BSEL[ 2: 0] Output

BSEL[ 2: 0]  (Bus Select )  are used to select  the processor input  clock 

frequency. Table 3 on page 23 defines the possible com binat ions of 

the signals and the frequency associated with each combinat ion. The 

required frequency is determ ined by the processor, chipset  and clock 

synthesizer. All agents m ust  operate at  the sam e frequency. The 

Celeron M processor operates 533 MHz system bus frequency 

(133-MHz BCLK[ 1: 0]  frequency) . 

COMP[ 3: 0] Analog

COMP[ 3: 0]  must  be term inated on the system  board using precision 

(1%  tolerance)  resistors. 

Please contact  your I ntel representat ive for m ore im plem entat ion 

details.

D[ 63: 0] #
I nput /

Output

D[ 63: 0] #  (Data)  are the data signals. These signals provide a 64-bit  

data path between the FSB agents, and m ust  connect  the 

appropriate pins on both agents. The data dr iver asserts DRDY#  to 

indicate a valid data t ransfer.

D[ 63: 0] #  are quad-pumped signals and will thus be dr iven four 

t im es in a com m on clock period. D[ 63: 0] #  are latched off the falling 

edge of both DSTBP[ 3: 0] #  and DSTBN[ 3: 0] # . Each group of 16 

data signals correspond to a pair  of one DSTBP#  and one DSTBN# . 

The following table shows the grouping of data signals to data 

st robes and DI NV# .

Furtherm ore, the DI NV#  pins determ ine the polarity of the data 

signals. Each group of 16 data signals corresponds to one DI NV#  

signal. When the DI NV#  signal is act ive, the corresponding data 

group is inverted and therefore sam pled act ive high. 

DBR# Output

DBR#  (Data Bus Reset )  is used only in processor system s where no 

debug port  is im plem ented on the system  board. DBR#  is used by a 

debug port  interposer so that  an in- target  probe can dr ive system  

reset . I f a debug port  is implem ented in the system , DBR#  is a no 

connect  in the system . DBR#  is not  a processor signal.

Tab le 1 5 . Sig n al  Descr ip t ion   ( Sh eet  2  o f  8 )

Nam e Ty p e Descr ip t ion

Qu ad - Pu m p ed  Sig n al  Gr ou p s

Dat a 

Gr ou p

DSTBN# /

DSTBP#
DI NV#

D[ 15: 0] # 0 0

D[ 31: 16] # 1 1

D[ 47: 32] # 2 2

D[ 63: 48] # 3 3
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DBSY#
I nput /

Output

DBSY#  (Data Bus Busy)  is asserted by the agent  responsible for 

dr iving data on the FSB to indicate that  the data bus is in use. The 

data bus is released after DBSY#  is deasserted. This signal m ust  

connect  the appropriate pins on both FSB agents.

DEFER# I nput

DEFER#  is asserted by an agent  to indicate that  a t ransact ion 

cannot  be guaranteed in-order com plet ion. Assert ion of DEFER#  is 

norm ally the responsibilit y of the addressed m em ory or I nput /

Output  agent . This signal must  connect  the appropriate pins of both 

FSB agents.

DI NV[ 3: 0] #
I nput /

Output

DI NV[ 3: 0] #  (Data Bus I nversion)  are source synchronous and 

indicate the polar ity of the D[ 63: 0] #  signals. The DI NV[ 3: 0] #  

signals are act ivated when the data on the data bus is inverted. The 

bus agent  will invert  the data bus signals if m ore than half the bits, 

within the covered group, would change level in the next  cycle.

DPRSTP# Not  used  DPRSTP#  is not  used by the Celeron M processor. 

DPSLP# I nput

DPSLP#  when asserted on the plat form  causes the processor to 

t ransit ion from  the Sleep State to the Deep Sleep state. I n order to 

return to the Sleep State, DPSLP#  m ust  be deasserted. DPSLP#  is 

dr iven by the I CH7-M chipset .

DPWR# I nput

DPWR#  is a cont rol signal from  the I ntel 945GMS and I ntel 940GML 

Express Chipsets used to reduce power on the Celeron M data bus 

input  buffers.

DRDY#
I nput /

Output

DRDY#  (Data Ready)  is asserted by the data dr iver on each data 

t ransfer, indicat ing valid data on the data bus. I n a m ult i-com m on 

clock data t ransfer, DRDY#  m ay be deasserted to insert  idle clocks. 

This signal m ust  connect  the appropriate pins of both FSB agents.

DSTBN[ 3: 0] #
I nput /

Output

Data st robe used to latch in D[ 63: 0] # .

Tab le 1 5 . Sig n a l  Descr ip t ion   ( Sh eet  3  o f  8 )

Nam e Ty p e Descr ip t ion

DI NV[ 3 :0 ] #  Assig n m en t  To  Dat a Bu s 

Bu s Sig n a l
Dat a Bu s 

Sig n a ls

DI NV[ 3] # D[ 63: 48] #

DI NV[ 2] # D[ 47: 32] #

DI NV[ 1] # D[ 31: 16] #

DI NV[ 0] # D[ 15: 0] #

Sig n als
Associa t ed  

St r ob e

D[ 15: 0] # , DI NV[ 0] #  DSTBN[ 0] #

D[ 31: 16] # , DI NV[ 1] #  DSTBN[ 1] #

D[ 47: 32] # , DI NV[ 2] #  DSTBN[ 2] #

D[ 63: 48] # , DI NV[ 3] #  DSTBN[ 3] #



Pack ag e Mech an ica l  Sp eci f ica t ion s an d  Pin  I n f o r m at ion

58 Datasheet

DSTBP[ 3: 0] #
I nput /

Output

Data st robe used to latch in D[ 63: 0] # .

FERR# / PBE# Output

FERR#  (Float ing-point  Error)PBE# (Pending Break Event )  is a 

m ult iplexed signal and its m eaning is qualified with STPCLK# . When 

STPCLK#  is not  asserted, FERR# / PBE#  indicates a float ing point  

when the processor detects an unm asked float ing-point  error. 

FERR#  is sim ilar to the ERROR#  signal on the I ntel 387 coprocessor, 

and is included for com pat ibility with system s using MS-DOS* - type 

float ing-point  error report ing. When STPCLK#  is asserted, an 

assert ion of FERR# / PBE#  indicates that  the processor has a pending 

break event  wait ing for service. The assert ion of FERR# / PBE#  

indicates that  the processor should be returned to the Norm al state. 

When FERR# / PBE#  is asserted, indicat ing a break event , it  will 

rem ain asserted unt il STPCLK#  is deasserted. Assert ion of PREQ#  

when STPCLK#  is act ive will also cause an FERR#  break event . 

For addit ional inform at ion on the pending break event  funct ionality, 

including ident ificat ion of support  of the feature and enable/ disable 

inform at ion, refer to Volum e 3 of the I A 32 I ntel®  Architecture 

Software Developer’s Manual and the I ntel®  Processor I dent ificat ion 

and CPUI D I nst ruct ion applicat ion note.

For term inat ion requirements, please contact  your I ntel 

representat ive.

GTLREF I nput

GTLREF determ ines the signal reference level for AGTL+  input  pins. 

GTLREF should be set  at  2/ 3 VCCP.  GTLREF is used by the AGTL+  

receivers to determ ine if a signal is a logical 0 or logical 1.

HI T# /

HI TM#

I nput /

Output

HI T#  (Snoop Hit )  and HI TM#  (Hit  Modified)  convey t ransact ion 

snoop operat ion results. Either FSB agent  m ay assert  both HI T#  and 

HI TM#  together to indicate that  it  requires a snoop stall, which can 

be cont inued by reassert ing HI T#  and HI TM#  together.

I ERR# Output

I ERR#  ( I nternal Error)  is asserted by a processor as the result  of an 

internal error. Assert ion of I ERR#  is usually accom panied by a 

SHUTDOWN t ransact ion on the FSB. This t ransact ion may opt ionally 

be converted to an external error signal (e.g.,  NMI )  by system  core 

logic. The processor will keep I ERR#  asserted unt il the assert ion of 

RESET# , BI NI T# , or I NI T# . 

For term inat ion requirements, please contact  your I ntel 

representat ive.

Tab le 1 5 . Sig n al  Descr ip t ion   ( Sh eet  4  o f  8 )

Nam e Ty p e Descr ip t ion

Sig n als Associa t ed  

St r ob e

D[ 15: 0] # , DI NV[ 0] #  DSTBP[ 0] #

D[ 31: 16] # , DI NV[ 1] #  DSTBP[ 1] #

D[ 47: 32] # , DI NV[ 2] #  DSTBP[ 2] #

D[ 63: 48] # , DI NV[ 3] #  DSTBP[ 3] #
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I GNNE# I nput

I GNNE#  ( I gnore Num eric Error)  is asserted to force the processor to 

ignore a num eric error and cont inue to execute noncont rol float ing-

point  inst ruct ions. I f I GNNE#  is deasserted, the processor generates 

an except ion on a noncont rol float ing-point  inst ruct ion if a previous 

float ing-point  inst ruct ion caused an error. I GNNE#  has no effect  

when the NE bit  in cont rol register 0 (CR0)  is set .

I GNNE#  is an asynchronous signal. However, to ensure recognit ion 

of this signal following an I nput / Output  write inst ruct ion, it  m ust  be 

valid along with the TRDY#  assert ion of the corresponding I nput /

Output  Write bus t ransact ion.

I NI T# I nput

I NI T#  ( I nit ializat ion) , when asserted, resets integer registers inside 

the processor without  affect ing its internal caches or float ing-point  

registers. The processor then begins execut ion at  the power-on 

Reset  vector configured during power-on configurat ion. The 

processor cont inues to handle snoop requests during I NI T#  

assert ion. I NI T#  is an asynchronous signal. However, to ensure 

recognit ion of this signal following an I nput / Output  Write 

inst ruct ion, it  must  be valid along with the TRDY#  assert ion of the 

corresponding I nput / Output  Write bus t ransact ion. I NI T#  m ust  

connect  the appropriate pins of both FSB agents.

I f I NI T#  is sam pled act ive on the act ive to inact ive t ransit ion of 

RESET# , then the processor executes it s Built - in Self-Test  (BI ST) .

For term inat ion requirem ents, please contact  your I ntel 

representat ive.

LI NT[ 1: 0] I nput

LI NT[ 1: 0]  (Local API C I nterrupt )  m ust  connect  the appropriate pins 

of all API C Bus agents. When the API C is disabled, the LI NT0 signal 

becom es I NTR, a m askable interrupt  request  signal, and LI NT1 

becom es NMI , a nonm askable interrupt . I NTR and NMI  are backward 

com pat ible with the signals of those nam es on the I ntel®  Pent ium ®  

processor. Both signals are asynchronous.

Both of these signals m ust  be software configured via BI OS 

program ming of the API C register space to be used either as NMI /

I NTR or LI NT[ 1: 0] . Because the API C is enabled by default  after 

Reset , operat ion of these pins as LI NT[ 1: 0]  is the default  

configurat ion.

LOCK#
I nput /

Output

LOCK#  indicates to the system  that  a t ransact ion must  occur 

atom ically. This signal m ust  connect  the appropriate pins of both 

FSB agents. For a locked sequence of t ransact ions, LOCK#  is 

asserted from the beginning of the first  t ransact ion to the end of the 

last  t ransact ion.

When the pr ior ity agent  asserts BPRI #  to arbit rate for ownership of 

the FSB, it  will wait  unt il it  observes LOCK#  deasserted. This enables 

sym m etr ic agents to retain ownership of the FSB throughout  the bus 

locked operat ion and ensure the atom icity of lock.

PRDY# Output

Probe Ready signal used by debug tools to determ ine processor 

debug readiness.

Please contact  your I ntel representat ive for m ore im plem entat ion 

details.

PREQ# I nput

Probe Request  signal used by debug tools to request  debug 

operat ion of the processor.

Please contact  your I ntel representat ive for m ore im plem entat ion 

details.

Tab le 1 5 . Sig n a l  Descr ip t ion   ( Sh eet  5  o f  8 )

Nam e Ty p e Descr ip t ion
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PROCHOT#
I nput /

Output

As an output , PROCHOT#  (Processor Hot )  will go act ive when the 

processor tem perature m onitor ing sensor detects that  the processor 

has reached its m axim um  safe operat ing tem perature. This indicates 

that  the processor Therm al Cont rol Circuit  (TCC)  has been act ivated, 

if enabled. As an input , assert ion of PROCHOT#  by the system  will 

act ivate the TCC, if enabled. The TCC will rem ain act ive unt il the 

system  deasserts PROCHOT# .

By default  PROCHOT#  is configured as an output  only. Bidirect ional 

PROCHOT#  m ust  be enabled via the BI OS.

For term inat ion requirements, please contact  your I ntel 

representat ive.

This signal m ay require voltage t ranslat ion on the m otherboard. 

Please contact  your I ntel representat ive for m ore detailed 

inform at ion.

PSI # Output

Processor Power Status I ndicator signal. This signal is asserted when 

the processor is in a lower state (Deep Sleep) .

Please contact  your I ntel representat ive for m ore details on the 

PSI #  signal.

PWRGOOD I nput

PWRGOOD (Power Good)  is a processor input . The processor 

requires this signal to be a clean indicat ion that  the clocks and 

power supplies are stable and within their  specificat ions. “Clean”  

im plies that  the signal will remain low (capable of sinking leakage 

current ) , without  glitches, from  the t ime that  the power supplies are 

turned on unt il they com e within specificat ion. The signal m ust  then 

t ransit ion m onotonically to a high state. 

The PWRGOOD signal m ust  be supplied to the processor;  it  is used 

to protect  internal circuits against  voltage sequencing issues. I t  

should be dr iven high throughout  boundary scan operat ion.

For term inat ion requirements, please contact  your I ntel 

representat ive.

REQ[ 4: 0] #
I nput /

Output

REQ[ 4: 0] #  (Request  Com mand)  m ust  connect  the appropriate pins 

of both FSB agents. They are asserted by the current  bus owner to 

define the current ly act ive t ransact ion type. These signals are 

source synchronous to ADSTB[ 0] # . 

RESET# I nput

Assert ing the RESET#  signal resets the processor to a known state 

and invalidates its internal caches without  writ ing back any of their  

contents. For a power-on Reset , RESET#  m ust  stay act ive for at  

least  two m illiseconds after VCC and BCLK have reached their  proper 

specificat ions. On observing act ive RESET# , both FSB agents will 

deassert  their  outputs within two clocks. All processor st raps m ust  

be valid within the specified setup t im e before RESET#  is 

deasserted.

There is a 55 Ω (nom inal)  on die pull-up resistor on this signal.

RS[ 2: 0] # I nput

RS[ 2: 0] #  (Response Status)  are dr iven by the response agent  ( the 

agent  responsible for com plet ion of the current  t ransact ion) , and 

m ust  connect  the appropriate pins of both FSB agents.

RSVD

Reserved

/ No 

Connect

These pins are RESERVED and must  be left  unconnected on the 

board. However, it  is recom m ended that  rout ing channels to these 

pins on the board be kept  open for possible future use. 

Please contact  your I ntel representat ive for m ore detailed 

inform at ion. 

Tab le 1 5 . Sig n al  Descr ip t ion   ( Sh eet  6  o f  8 )

Nam e Ty p e Descr ip t ion
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SLP# I nput

SLP#  (Sleep) , when asserted in Stop-Grant  state, causes the 

processor to enter the Sleep state. During Sleep state, the processor 

stops providing internal clock signals to all units, leaving only the 

Phase-Locked Loop (PLL)  st ill operat ing. Processors in this state will 

not  recognize snoops or interrupts. The processor will recognize only 

assert ion of the RESET#  signal, deassert ion of SLP# , and rem oval of 

the BCLK input  while in Sleep state. I f SLP#  is deasserted, the 

processor exits Sleep state and returns to Stop-Grant  state, 

restart ing its internal clock signals to the bus and processor core 

units. I f DPSLP#  is asserted while in the Sleep state, the processor 

will exit  the Sleep state and t ransit ion to the Deep Sleep state.

SMI # I nput

SMI #  (System  Managem ent  I nterrupt )  is asserted asynchronously 

by system  logic. On accept ing a System  Management  I nterrupt , the 

processor saves the current  state and enter System  Managem ent  

Mode (SMM). An SMI  Acknowledge t ransact ion is issued, and the 

processor begins program  execut ion from  the SMM handler.

I f SMI #  is asserted during the deassert ion of RESET#  the processor 

will t r istate it s outputs.

STPCLK# I nput

STPCLK#  (Stop Clock) , when asserted, causes the processor to 

enter a low power Stop-Grant  state. The processor issues a Stop-

Grant  Acknowledge t ransact ion, and stops providing internal clock 

signals to all processor core units except  the FSB and API C units. 

The processor cont inues to snoop bus t ransact ions and service 

interrupts while in Stop-Grant  state. When STPCLK#  is deasserted, 

the processor restarts its internal clock to all units and resum es 

execut ion. The assert ion of STPCLK#  has no effect  on the bus clock;  

STPCLK#  is an asynchronous input .

TCK I nput

TCK (Test  Clock)  provides the clock input  for the processor Test  Bus 

(also known as the Test  Access Port ) .  

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plem entat ion details.

TDI I nput

TDI  (Test  Data I n)  t ransfers serial test  data into the processor. TDI  

provides the serial input  needed for JTAG specificat ion support .

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plem entat ion details.

TDO Output

TDO (Test  Data Out)  t ransfers ser ial test  data out  of the processor. 

TDO provides the serial output  needed for JTAG specificat ion 

support .

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plem entat ion details.

 TEST1 I nput

TEST1 m ust  have a stuffing opt ion of separate pull-down resistor to 

VSS. 

Please contact  your I ntel representat ive for m ore detailed 

inform at ion. 

TEST2 I nput

TEST2 m ust  have a 51-Ω ± 5%  pull-down resistor to VSS. 

Please contact  your I ntel representat ive for m ore detailed 

inform at ion.

THERMDA Other Therm al Diode Anode.

THERMDC Other Therm al Diode Cathode.

Tab le 1 5 . Sig n a l  Descr ip t ion   ( Sh eet  7  o f  8 )

Nam e Ty p e Descr ip t ion
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§

THERMTRI P# Output

The processor protects itself from  catast rophic overheat ing by use of 

an internal therm al sensor. This sensor is set  well above the norm al 

operat ing tem perature to ensure that  there are no false t r ips. The 

processor will stop all execut ion when the junct ion tem perature 

exceeds approxim ately 125 ° C. This is signalled to the system  by 

the THERMTRI P#  (Therm al Tr ip)  pin.

For term inat ion requirements, please contact  your I ntel 

representat ive.

TMS I nput

TMS (Test  Mode Select )  is a JTAG specificat ion support  signal used 

by debug tools.

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plementat ion details.

TRDY# I nput

TRDY#  (Target  Ready)  is asserted by the target  to indicate that  it  is 

ready to receive a write or im plicit  wr iteback data t ransfer. TRDY#  

m ust  connect  the appropriate pins of both FSB agents.

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plementat ion details.

TRST# I nput

TRST#  (Test  Reset )  resets the Test  Access Port  (TAP)  logic. TRST#  

m ust  be driven low during power on Reset . 

Please contact  your I ntel representat ive for term inat ion 

requirem ents and im plementat ion details.

VCC I nput Processor core power supply.

VCCA I nput

VCCA provides isolated power for the internal processor core PLL’s. 

Please contact  your I ntel representat ive for complete 

im plem entat ion details. 

VCCP I nput Processor I / O Power Supply.

VCCSENSE Output

VCCSENSE is an isolated low im pedance connect ion to processor core 

power (VCC) .  I t  can be used to sense or m easure power near the 

silicon with lit t le noise. Please contact  your I ntel representat ive for 

term inat ion requirements and rout ing recom m endat ions.

VI D[ 6: 0] Output

VI D[ 6: 0]  (Voltage I D)  pins are used to support  autom at ic select ion 

of power supply voltages (VCC) .  Unlike som e previous generat ions of 

processors, these are CMOS signals that  are dr iven by the Celeron M 

processor. The voltage supply for these pins m ust  be valid before the 

VR can supply Vcc to the processor. Conversely, the VR output  m ust  

be disabled unt il the voltage supply for the VI D pins becom es valid. 

The VI D pins are needed to support  the processor voltage 

specificat ion var iat ions. See Table 2 for definit ions of these pins. The 

VR m ust  supply the voltage that  is requested by the pins, or disable 

itself.

VSSSENSE Output

VSSSENSE is an isolated low im pedance connect ion to processor core 

VSS.  I t  can be used to sense or m easure ground near the silicon with 

lit t le noise. 

Please contact  your I ntel representat ive for term inat ion 

requirem ents and rout ing recom m endat ions.

Tab le 1 5 . Sig n al  Descr ip t ion   ( Sh eet  8  o f  8 )

Nam e Ty p e Descr ip t ion
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5 Th er m al  Sp eci f i ca t ion s an d  
Desig n  Con sid er at ion s

The Celeron M processor requires a therm al solut ion to m aintain tem peratures within 
operat ing lim its as set  forth in Sect ion 5.1. Any at tem pt  to operate that  processor 
outside these operat ing lim its may result  in permanent  damage to the processor and 
potent ially other com ponents in the system. As processor technology changes, therm al 
management  becomes increasingly crucial when building com puter system s. 
Maintaining the proper therm al environm ent  is key to reliable, long- term  system 
operat ion. A com plete therm al solut ion includes both com ponent  and system level 
therm al m anagem ent  features. Com ponent  level therm al solut ions include act ive or 
passive heatsinks or heat  exchangers at tached to the processor exposed die. The 
solut ion should m ake firm  contact  to the die while m aintaining processor m echanical 
specificat ions such as pressure. A typical system  level therm al solut ion m ay consist  of a 
processor fan ducted to a heat  exchanger that  is therm ally coupled to the processor via 
a heat  pipe or direct  die at tachm ent . A secondary fan or air  from  the processor fan m ay 
also be used to cool other plat form  com ponents or to lower the internal am bient  
tem perature within the system .

To allow for the opt im al operat ion and long- term  reliability of I ntel processor-based 
systems, the system/ processor therm al solut ion should be designed such that  the 
processor rem ains within the m inim um and m axim um  junct ion temperature (Tj )  
specificat ions at  the corresponding thermal design power (TDP)  value listed in Table 16 
and Table 17. Thermal solut ions not  designed to provide this level of therm al capability 
may affect  the long- term  reliability of the processor and system.

Contact  your I ntel representat ive for m ore details on processor and system  level 
cooling approaches.

The m axim um  junct ion tem perature is defined by an act ivat ion of the processor I ntel®  
Therm al Monitor. Refer to Sect ion 5.1.3 for m ore details. Analysis indicates that  real 
applicat ions are unlikely to cause the processor to consum e the theoret ical m axim um  
power dissipat ion for sustained t ime periods. I ntel recommends that  complete thermal 
solut ion designs target  the TDP indicated in Table 16 and Table 17. The I ntel Therm al 
Monitor feature is designed to help protect  the processor in the unlikely event  that  an 
applicat ion exceeds the TDP recommendat ion for a sustained period of t ime. For m ore 
details on the usage of this feature, refer to Sect ion 5.1.3. I n all cases the I ntel 
Therm al Monitor feature m ust  be enabled for the processor to rem ain within 
specificat ion.
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NOTES:

1. The TDP specificat ion should be used to design the processor therm al solut ion. The TDP is 

not  the m axim um  theoret ical power the processor can generate. 

2. Not  100%  tested. These power specificat ions are determ ined by characterizat ion of the 

processor currents at  higher temperatures and ext rapolat ing the values for the 

tem perature indicated.

3. As measured by the act ivat ion of the on-die I ntel Therm al Monitor. The I ntel Therm al 

Monitor ’s autom at ic m ode is used to indicate that  the maxim um  TJ has been reached. 

Refer to Sect ion 5.1 for m ore details.

4. The I ntel Therm al Monitor autom at ic m ode m ust  be enabled for the processor to operate 

within specificat ions.

Tab le 1 6 . Pow er  Sp eci f i cat ion s f o r  t h e Celer on  M Pr ocesso r  St an d ar d  Vo l t ag e

Sy m b o l
Pr ocesso r  

Nu m b er

Cor e Fr eq u en cy  

&  Vo l t ag e

Th er m al  Desig n  

Pow er
Un i t No t es

TDP

450

440

430

420

410

2.00 GHz & HFM Vcc

1.86 GHz & HFM Vcc

1.73 GHz & HFM Vcc

1.60 GHz & HFM Vcc

1.46 GHz & HFM Vcc

27

27

27

27

27

W 1, 4

Sy m b o l Par am et er Min Ty p Max Un i t

PAH,

PSGNT

Auto Halt , Stop Grant  Power 10.1 W

At  

50°C
2

PSLP Sleep Power at  Vcc 10.0 W

At  

50°C
2

PDSLP Deep Sleep Power at  Vcc 6.5 W

At  

35°C
2

TJ Junct ion Tem perature 0 100 °C 3, 4
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NOTES:

1. The TDP specificat ion should be used to design the processor thermal solut ion. The TDP is 

not  the m aximum theoret ical power the processor can generate. 

2. Not  100%  tested. These power specificat ions are determ ined by character izat ion of the 

processor currents at  higher tem peratures and ext rapolat ing the values for the 

tem perature indicated.

3. As m easured by the act ivat ion of the on-die I ntel Therm al Monitor. The I ntel Therm al 

Monitor ’s autom at ic mode is used to indicate that  the m axim um  TJ has been reached. 

Refer to Sect ion 5.1 for m ore details.

4. The I ntel Therm al Monitor autom at ic m ode m ust  be enabled for the processor to operate 

within specificat ions.

5 .1 Th er m al  Sp eci f i ca t ion s

The Celeron M processor incorporates three methods of monitor ing die temperature, 
the Digital therm al sensor, I ntel Therm al Monitor and the therm al diode. The I ntel 
Thermal Monitor (detailed in Sect ion 5.1.3)  must  be used to determ ine when the 
maximum specified processor junct ion temperature has been reached.

5 .1 .1 Th er m al  Diod e

The processor incorporates an on-die PNP t ransistor whose base em it ter junct ion is 
used as a therm al diode, with its collector shorted to Ground. The therm al diode, can 
be read by an off-die analog/ digital converter (a therm al sensor)  located on the 
motherboard, or a stand-alone m easurem ent  kit . The thermal diode may be used to 
monitor the die tem perature of the processor for thermal management  or 
inst rum entat ion purposes but  is not  a reliable indicat ion that  the m aximum  operat ing 
tem perature of the processor has been reached. When using the therm al diode, a 
tem perature offset  value m ust  be read from a processor m odel specific register (MSR)  
and applied. See Sect ion 5.1.2 for more details. Please see Sect ion 5.1.3 for therm al 
diode usage recommendat ion when the PROCHOT#  signal is not  asserted.

Not e: The reading of the external therm al sensor (on the m otherboard)  connected to the 
processor thermal diode signals, will not  necessarily reflect  the temperature of the 
hot test  locat ion on the die. This is due to inaccuracies in the external therm al sensor, 
on-die tem perature gradients between the locat ion of the therm al diode and the hot test  

Tab le 1 7 . Pow er  Sp eci f i cat ion s f o r  t h e Celer on  M Pr ocessor  Ul t r a  Low  Vo l t ag e

Sy m b o l
Pr ocesso r  

Nu m b er

Cor e Fr eq u en cy  

&  Vo l t ag e

Th er m al  Desig n  

Pow er
Un i t No t es

TDP 423 1.06 GHz & HFM Vcc 5.5 W 1, 4

Sy m b o l Par am et er Min Ty p Max Un i t

PAH,

PSGNT

Auto Halt ,  Stop Grant  Power 3.0 W

At  

50°C
2

PSLP Sleep Power at  Vcc 2.9 W

At  

50°C
2

PDSLP Deep Sleep Power at  Vcc 1.5 W

At  

35°C
2

TJ Junct ion Tem perature 0 100 °C 3, 4
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locat ion on the die, and t im e based variat ions in the die temperature measurement . 
Tim e based variat ions can occur when the sampling rate of the therm al diode (by the 
therm al sensor)  is slower than the rate at  which the TJ tem perature can change. 

Offset  between the thermal diode-based temperature reading and the I ntel Thermal 
Monitor reading m ay be characterized using the I ntel Therm al Monitor ’s Autom at ic 
m ode act ivat ion of therm al cont rol circuit . This temperature offset  m ust  be taken into 
account  when using the processor therm al diode to implement  power management  
events. This offset  is different  than the diode Toffset  value programmed into the I ntel 
Core Duo and I ntel Core Solo processors’ MSR.

Table 18, Table 19, Table , and Table 21 provide the diode interface and specificat ions. 
Two different  sets of diode parameters are listed in Table 19 and Table 20. The Diode 
Model parameters (Table 19)  apply to t radit ional therm al sensors that  use the Diode 
Equat ion to determ ine the processor tem perature. Transistor Model parameters 
(Table 20)  have been added to support  thermal sensors that  use the t ransistor equat ion 
method. The Transistor Model may provide more accurate temperature measurem ents 
when the diode ideality factor is closer to the m aximum  or m inim um  lim its. Please 
contact  your external thermal sensor supplier for their  recom mendat ion. This therm al 
diode is separate from  the I ntel Therm al Monitor 's thermal sensor and cannot  be used 
to predict  the behavior of the I ntel Thermal Monitor.

NOTES:

1. I ntel does not  support  or recom m end operat ion of the therm al diode under reverse bias. 

I ntel does not  support  or recom m end operat ion of the therm al diode when the processor 

power supplies are not  within their  specified tolerance range.

2. Character ized across a tem perature range of 50 – 100 ° C.

3. Not  100%  tested. Specified by design character izat ion.

4. The ideality factor, n, represents the deviat ion from  ideal diode behavior as exem plified by 

the diode equat ion:

IFW = IS * (e qV
D

/nkT –1)

where I S =  saturat ion current , q =  elect ronic charge, VD =  voltage across the diode, k =  
Boltzm ann Constant , and T =  absolute tem perature (Kelvin) .

Tab le 1 8 . Th er m al  Diod e I n t er f ace

Sig n al  Nam e Pin / Bal l  Nu m b er Sig n a l  Descr ip t ion

THERMDA A24 Therm al diode anode

THERMDC A25 Therm al diode cathode

Tab le 1 9 . Th er m al  Diod e Par am et er s u sin g  Diod e Mod el

Sy m b o l Par am et er Min Ty p Max Un i t No t es

I FW Forward Bias Current 5 - 200 µA 1

n Diode I deality Factor 1.000 1.009 1.050 - 2, 3, 4

RT Series Resistance 2.79 4.52 6.24 Ω 2, 3, 5
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5. The series resistance, RT,  is provided to allow for a m ore accurate m easurem ent  of the 

junct ion temperature. RT,  as defined, includes the lands of the processor but  does not  

include any socket  resistance or board t race resistance between the socket  and the 

external rem ote diode therm al sensor. RT can be used by rem ote diode therm al sensors 

with automat ic ser ies resistance cancellat ion to calibrate out  this error term . Another 

applicat ion is that  a tem perature offset  can be m anually calculated and program m ed into 

an offset  register in the rem ote diode therm al sensors as exem plified by the equat ion:

Terror = [RT * (N-1) * IFWmin] / [nk/q * ln N]

where Terror =  sensor tem perature error, N =  sensor current  rat io, k =  Boltzm ann Constant , 
q =  elect ronic charge. 

NOTES:

1. I ntel does not  support  or recom mend operat ion of the therm al diode under reverse bias.

2. Same as I FW in Table 19

3. Character ized across a tem perature range of 50 -  100 ° C.

4. Not  100%  tested. Specified by design character izat ion.

5. The ideality factor, nQ, represents the deviat ion from ideal t ransistor model behavior as 

exem plified by the equat ion for the collector current :

IC = IS * (e qV
BE

/n
Q

kT –1)

Where I S =  saturat ion current , q =  elect ronic charge, VBE =  voltage across the t ransistor 
base em it ter j unct ion (sam e nodes as VD) , k =  Boltzm ann Constant , and T =  absolute 
tem perature (Kelvin) .

6. The series resistance, RT, provided in the Diode Model Table (Table 19)  can be used for 

m ore accurate readings as needed. 

When calculat ing a tem perature based on therm al diode m easurem ents, a num ber of 
parameters must  be either measured or assumed. Most  devices measure the diode 
ideality and assume a series resistance and ideality t r im  value, although some are 
capable of also m easuring the series resistance. Calculat ing the tem perature is then 
accomplished using the equat ions listed under Table 19. I n most  temperature sensing 
devices, an expected value for the diode ideality is designed- in to the temperature 
calculat ion equat ion. I f the designer of the tem perature sensing device assum es a 
perfect  diode the ideality value (also called n t r im )  will be 1.000. Given that  m ost  diodes 
are not  perfect , the designers usually select  an n t r im  value that  more closely matches 
the behavior of the diodes in the processor. I f the processors diode ideality deviates 
from  that  of nt r im ,  each calculated tem perature will be offset  by a fixed am ount . This 
tem perature offset  can be calculated with the equat ion:

Terror(nf )  =  Tm easured X (1 -  nactual/ n t r im )

Where Terror(nf )  is the offset  in degrees C, Tm easured is in Kelvin, nactual is the measured 
ideality of the diode, and n t r im  is the diode ideality assumed by the temperature 
sensing device. 

Tab le 2 0 . Th er m al  Diode Par am et er s u sin g  Tr an sist o r  Mod e

Sy m b o l Par am et er Min Ty p Max Un i t No t es

I FW
Forward Bias 

Current
5 - 200 µA 1, 2

I E Em it ter Current 5 200 µA

nQ Transistor I deality 0.997 1.001 1.005 - 3, 4, 5

Beta 0.3 0.760 3, 4

RT Series Resistance 2.79 4.52 6.24 Ω 3, 6



Th er m al  Sp eci f i ca t ion s an d  Desig n  Con sid er at ion s

72 Datasheet

5 .1 .2 Th er m al  Diod e Of f set

I n order to im prove the accuracy of diode based temperature measurements, a 
temperature offset  value (specified as Toffset )  will be program m ed into a I ntel Core 
Duo and I ntel Core Solo processors’ MSR, which will contain therm al diode 
characterizat ion data. During m anufacturing each processors therm al diode will be 
evaluated for its behavior relat ive to a theoret ical diode. Using the equat ion above, the 
temperature error created by the difference between n t r im  and the actual ideality of the 
part icular processor will be calculated. 

I f the n t r im  value used to calculate Toffset  differs from the nt r im  value used in a 
temperature sensing device, the Terror(nf )  m ay not  be accurate. I f desired, the Toffset  
can be adjusted by calculat ing nactual and then recalculat ing the offset  using the actual 
n t r im  as defined in the temperature sensor manufacturers' datasheet .

The n t r im  used to calculate the Diode Correct ion Toffset  are listed in Table 21.

Contact  your I ntel representat ive for m ore details on the temperature offset  MSR 
definit ion and recom m ended offset  im plem entat ion.

5 .1 .3 I n t e l®  Th er m al  Mon i t o r

The I ntel Thermal Monitor helps cont rol the processor tem perature by act ivat ing the 
TCC (Therm al Cont rol Circuit )  when the processor silicon reaches its m axim um  
operat ing tem perature. The temperature at  which the I ntel Therm al Monitor act ivates 
the TCC is not  user configurable. Bus t raffic is snooped in the norm al m anner, and 
interrupt  requests are latched (and serviced during the t im e that  the clocks are on)  
while the TCC is act ive.

With a properly designed and characterized thermal solut ion, it  is ant icipated that  the 
TCC would only be act ivated for very short  periods of t im e when running the m ost  
power intensive applicat ions. The processor perform ance impact  due to these br ief 
periods of TCC act ivat ion is expected to be m inor and hence not  detectable. An under-
designed therm al solut ion that  is not  able to prevent  excessive act ivat ion of the TCC in 
the ant icipated am bient  environm ent  m ay cause a not iceable perform ance loss, and 
m ay affect  the long- term  reliabilit y of the processor. I n addit ion, a therm al solut ion that  
is significant ly under designed may not  be capable of cooling the processor even when 
the TCC is act ive cont inuously.

The I ntel Thermal Monitor cont rols the processor temperature by modulat ing (start ing 
and stopping)  the processor core clocks when the processor silicon reaches its 
maximum operat ing temperature. The I ntel Therm al Monitor uses this mode to act ivate 
the TCC:  Automat ic m ode and on-demand m ode. I f both m odes are act ivated, 
Automat ic mode takes precedence.  

Not e: The I ntel Thermal Monitor automat ic m ode m ust  be enabled through BI OS for the 
processor to be operat ing within specificat ions. 

This automat ic mode is called I ntel Thermal Monitor 1 (TM1) . This mode is selected by 
writ ing values to the Model Specific Registers (MSRs)  of the processor. After Automat ic 
m ode is enabled, the TCC will act ivate only when the internal die temperature reaches 
the m axim um  allowed value for operat ion. 

Tab le 2 1 . Th er m al  Diod e n t r im  an d  Diode Cor r ect ion  To f f set

Sy m b o l Par am et er Un i t

n t r im Diode ideality used to calculate Toffset 1.01
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When I ntel Thermal Monitor 1 is enabled while a high temperature situat ion exists, the 
clocks will be m odulated by alternately turning the clocks off and on at  a 50%  duty 
cycle. Cycle t imes are processor speed dependent  and will decrease linearly as 
processor core frequencies increase. Once the tem perature has returned to a non-
cr it ical level, m odulat ion ceases and TCC goes inact ive. A small amount  of hysteresis 
has been included to prevent  rapid act ive/ inact ive t ransit ions of the TCC when the 
processor temperature is near the t r ip point . The duty cycle is factory configured and 
cannot  be modified. Also, automat ic mode does not  require any addit ional hardware, 
software drivers, or interrupt  handling rout ines. Processor perform ance will be 
decreased by the same amount  as the duty cycle when the TCC is act ive. 

The TCC may also be act ivated via on-demand mode. I f bit  4 of the ACPI  I ntel Thermal 
Monitor cont rol register is writ ten to a 1, the TCC will be act ivated im m ediately, 
independent  of the processor temperature. When using on-dem and m ode to act ivate 
the TCC, the duty cycle of the clock m odulat ion is program mable via bits 3: 1 of the 
same ACPI  I ntel Thermal Monitor cont rol register. I n automat ic mode, the duty cycle is 
fixed at  50%  on, 50%  off,  however in on-demand mode, the duty cycle can be 
programmed from  12.5%  on/  87.5%  off,  to 87.5%  on/ 12.5%  off in 12.5%  increm ents. 
On-dem and m ode m ay be used at  the sam e t im e automat ic m ode is enabled, however, 
if the system t r ies to enable the TCC via on-dem and m ode at  the same t im e automat ic 
m ode is enabled and a high tem perature condit ion exists, autom at ic m ode will take 
precedence. 

An external signal, PROCHOT#  (processor hot )  is asserted when the processor detects 
that  its tem perature is above the therm al t r ip point . Bus snooping and interrupt  
latching are also act ive while the TCC is act ive. 

Besides the therm al sensor and therm al cont rol circuit , the I ntel Thermal Monitor also 
includes one ACPI  register, one performance counter register, three MSRs, and one I / O 
pin (PROCHOT# ) . All are available to monitor and cont rol the state of the I ntel Thermal 
Monitor feature. The I ntel Therm al Monitor can be configured to generate an interrupt  
upon the assert ion or deassert ion of PROCHOT# . 

Not e: PROCHOT#  will not  be asserted when the processor is in the Stop Grant , Sleep and 
Deep Sleep low power states ( internal clocks stopped) , hence the thermal diode 
reading m ust  be used as a safeguard to m aintain the processor junct ion tem perature 
within maximum specificat ion. I f the plat form  thermal solut ion is not  able to m aintain 
the processor junct ion tem perature within the m axim um  specificat ion, the system m ust  
init iate an orderly shutdown to prevent  dam age. I f the processor enters one of the 
above low power states with PROCHOT#  already asserted, PROCHOT#  will remain 
asserted unt il the processor exits the low power state and the processor junct ion 
tem perature drops below the therm al t r ip point . 

Contact  your I ntel representat ive for m ore details on the I ntel Therm al Monitor register 
and program m ing details. 

I f I ntel Thermal Monitor automat ic mode is disabled, the processor will be operat ing out  
of specificat ion. Regardless of enabling the automat ic or on-dem and m odes, in the 
event  of a catast rophic cooling failure, the processor will automat ically shut  down when 
the silicon has reached a tem perature of approxim ately 125 ° C. At  this point  the 
THERMTRI P#  signal will go act ive. THERMTRI P#  act ivat ion is independent  of processor 
act ivity and does not  generate any bus cycles. When THERMTRI P#  is asserted, the 
processor core voltage m ust  be shut  down within the t im e specified in Chapter 3.5.
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5 .1 .4 Dig i t a l  Th er m al  Sen sor

The Celeron M processor also contains an on die digital thermal sensor that  can be read 
via a MSR (no I / O interface) . The digital therm al sensor is the preferred m ethod of 
reading the processor die tem perature since it  can be located m uch closer to the 
hot test  port ions of the die and can thus m ore accurately t rack the die tem perature and 
potent ial act ivat ion of processor core clock m odulat ion via the I ntel Therm al Monitor. 
The digital therm al sensor is only valid while the processor is in the normal operat ing 
state (C0 state) .

Unlike t radit ional therm al devices, the Digital Therm al sensor will output  a tem perature 
relat ive to the maximum supported operat ing temperature of the processor (TJ,max) . I t  
is the responsibility of software to convert  the relat ive temperature to an absolute 
temperature. The temperature returned by the digital therm al sensor will always be at  
or below TJ,max.  Over tem perature condit ions are detectable via an Out  Of Spec status 
bit . This bit  is also part  of the Digital Thermal sensor MSR. When this bit  is set , the 
processor is operat ing out  of specificat ion and immediate shutdown of the system 
should occur. The processor operat ion and code execut ion is not  guaranteed once the 
act ivat ion of the Out  of Spec status bit  is set .

The Digital Thermal Sensor (DTS)  relat ive temperature readout  corresponds to the 
I ntel Therm al Monitor (TM1)  t r igger point . When the DTS indicates m axim um processor 
core tem perature has been reached TM1 hardware therm al cont rol m echanism  will 
act ivate. The DTS and I ntel Thermal Monitor (TM1)  tem perature m ay not  correspond to 
the thermal diode reading since the thermal diode is located in a separate port ion of 
the die and therm al gradient  between the individual core DTS. Addit ionally, the therm al 
gradient  from  DTS to therm al diode can vary substant ially due to changes in processor 
power, m echanical and therm al at tach and software applicat ion. The system  designer is 
required to use the DTS to guarantee proper operat ion of the processor within its 
temperature operat ing specificat ions

Changes to the tem perature can be detected via two program mable thresholds located 
in the processor MSRs.   These thresholds have the capability of generat ing interrupts 
via the core's local API C. Refer to the I A-32 I ntel®  Architecture Software Developer's 
Manual and your I ntel representat ive for specific register and program m ing details.

5 .1 .5 Ou t  o f  Sp eci f i cat ion  Det ect ion

Overheat  detect ion is performed by monitor ing the processor temperature and 
temperature gradient . This feature is intended for graceful shut  down before the 
THERMTRI P#  is act ivated. I f the processor ’s TM1 is t r iggered and the tem perature 
rem ains high, an “Out  Of Spec”  status and st icky bit  are latched in the status MSR 
register and generates therm al interrupt . For m ore details on the interrupt  m echanism , 
contact  your I ntel representat ive.

5 .1 .6 PROCHOT#  Sig n al  Pin

An external signal, PROCHOT#  (processor hot ) , is asserted when the processor die 
temperature has reached its maxim um operat ing temperature. I f the I ntel Thermal 
Monitor 1 is enabled (note that  the I ntel Therm al Monitor 1 m ust  be enabled for the 
processor to be operat ing within specificat ion) , the TCC will be act ive when PROCHOT#  
is asserted. The processor can be configured to generate an interrupt  upon the 
assert ion or deassert ion of PROCHOT# . Refer to the I A-32 I ntel®  Architecture Software 
Developer's Manuals and your I ntel representat ive for specific register and 
program m ing details.

The Celeron M processor im plements a bi-direct ional PROCHOT#  capability to allow 
system  designs to protect  various com ponents from  over- temperature situat ions. The 
PROCHOT#  signal is bi-direct ional in that  it  can either signal when the processor has 
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reached its maximum operat ing temperature or be driven from  an external source to 
act ivate the TCC. The ability to act ivate the TCC via PROCHOT#  can provide a means 
for therm al protect ion of system  com ponents.

When PROCHOT#  is dr iven by an external agent , TM1 is enabled and the processor 
core will have their core clocks m odulated.

One applicat ion is the thermal protect ion of voltage regulators (VR) . System designers 
can create a circuit  to monitor the VR tem perature and act ivate the TCC when the 
temperature lim it  of the VR is reached. By assert ing PROCHOT#  (pulled- low)  and 
act ivat ing the TCC, the VR can cool down as a result  of reduced processor power 
consum pt ion. Bi-direct ional PROCHOT#  can allow VR therm al designs to target  
maximum sustained current  instead of maxim um  current . System s should st ill provide 
proper cooling for the VR, and rely on bi-direct ional PROCHOT#  only as a backup in 
case of system  cooling failure. The system  therm al design should allow the power 
delivery circuit ry to operate within its temperature specificat ion even while the 
processor is operat ing at  its TDP. With a properly designed and characterized thermal 
solut ion, it  is ant icipated that  bi-direct ional PROCHOT#  would only be asserted for very 
short  periods of t im e when running the m ost  power intensive applicat ions. An under-
designed therm al solut ion that  is not  able to prevent  excessive assert ion of PROCHOT#  
in the ant icipated ambient  environment  m ay cause a not iceable performance loss.

Contact  your I ntel representat ive for details on im plement ing the bi-direct ional 
PROCHOT#  feature. 

§
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