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infel. OverDrtveTM PROCESSOR 

1.0 FUNCTIONAL DESCRIPTION 
The OverDriveTM processor for PentiumTM proces 
sor-based systems(1) will offer significant increases 
in overall system performance. Designed as an in 
socket upgrade to the Pentium processor, the Over 
Drive processor will accelerate the performance of 
everyday Dos•, OS/2°, Windows• and UNIX" appli 
cations. 

NOTE: 
1. Subsequent references to the "OverDrive proc 
essor for Pentium processor-based systems" will 
be abbreviated to "OverDrive processor" in this 
document. The OverDrive processor for Pentium 
processor-based systems will be referred to as the 
"Higher performance Pentium OverDrive proces 
sor" in end-user advertising during the 1993-1994 
timeframe. 

The OverDrive processor will be socket compatible 
with the Pentium processor. The OverDrive proces 
sor for Pentium processor-based systems has the 
same pinout and A.C. timing specifications as the 
Pentium processor. The OverDrive processor is 
packaged in a 273-pin, ceramic, pin grid array pack 
age with an attached fan/heatsink present on the 
OverDrive processor chip. The active cooling solu 
tion will be composed of heat sink with attached fan. 
See Sections 5 and 6 in this document for OverDrive 
processor mechanical and thermal information. 
OEMs should be sure to address the OverDrive 
processor's additional vertical height and required 
horizontal clearance due to the active cooling solu 
tion. 

Performance monitoring, a feature which allows 
trace instruction execution in order to optimize soft 
ware code, will not be implemented the same on the 
Pentium processor and the OverDrive processor for 
Pentium processor based systems. 

With the exception of the OverDrive processor's me 
chanical, thermal and performance monitoring differ 
ences from the Pentium processor, the OverDrive 
processor's functional characteristics will be com 
patible with the Pentium processor. 

2.0 OverDriveTM PROCESSOR 
UPGRADABILITY 

2.1 OverDrlve™ Processor 
Upgradablllty Requirements 

A Pentium processor based system should be de 
signed to meet certain requirements to support up 
gradability. 

The system must feature a 273-pin, Zero Insertion 
Force ("ZIF") socket. 

The system, as originally shipped, must carry an 
Intel Pentium processor in the OverDrive socket. 

The OverDrive socket should be in a visible and eas 
ily accessible location to facilitate end user removal 
of the Pentium processor and OverDrive processor 
installation in the same socket. Unacceptable loca 
tions or conditions would include placement beneath 
daughter cards, or which require removal of disk 
drives or power supplies. Removal of bus cards to 
permit end user access to the OverDrive socket 
would be acceptable. 

The system should allow clearance of 1.2• above 
the processor for the OverDrive processor's inte 
grated fan/heatsink. This clearance is divided into 
the size of the fan/heatsink and the free space 
above the fan/heatsink needed to ensure proper air 
flow. 

The thermal requirements are described in Section 6 
of this document. 

The system should allow full movement of the Over 
Drive socket handle. For example, any heat sink at 
tached to the Pentium processor should not over 
hang the processor in any way that would impede 
full movement of the OverDrive socket handle. 

The system must not require any hardware or soft 
ware modifications to operate the OverDrive proces 
sor, including, but not limited to, jumper or switch 
setting changes, and/or BIOS or logic changes; e.g., 
jumper changes for frequency selection are accept 
able if they are optional and not required for Over 
Drive processor operation. 

OverDrive processor installation in the OEM system 
must not affect the system warranty. 

OEM should provide end user documentation with 
the OEM system describing the OverDrive processor 
installation process. 
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2.2 OverDrlve™ Socket 
The following drawings in Figure 2-1 show the pre 
liminary worst case OverDrive socket footprints from 
2 potential OverDrive socket vendors, AMP and Ya 
maichi. OEMs should work directly with socket ven 
dors for the most current socket information. 

Figure 2-2 shows the OverDrive processor chip's ori 
entation in the OverDrive socket. 
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Figure 2-1. OverDrlve™ Socket Footprint Dimensions 
(See socket manufacturer for the most current Information.) 

AMP Yamalchi 

290484 -7 

r 
64.00~0.5 mm 

Figure 2-2. Chip Orientation In OverDrlveTM Socket 
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3.0 PIN DESCRIPTIONS 
The OverDrive processor pinout as well as the func 
tionality of the OverDrive processor's pins are identi 
cal to that of the Pentium processor. For a detailed 

description, see the Hardware Interface chapter in 
the Pentium Processor Data Book. Note that all in 
put pins must meet their A.C./D.C. specifications to 
guarantee proper functional behavior. Figures 3-1 
and 3-2 show the OverDrive processor pinout. 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
A /o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A INV M/10# EWBE• VCC vcc VCC VCC vcc Df>2 023 vcc VCC vcc vcc VCC VCC vcc VCC OPS 043 045 
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B IV BP2 BP3 06 VSS vss VSS VSS 017 024 VSS VSS VSS vss VSS VSS VSS VSS 041 OH 048 
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C vcc IERR• PM1/BP1 04 OP1 018 022 025 029 031 026 09 010 012 019 021 033 036 034 050 052 
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D VCC PMO/IIPO DO 013 015 016 020 OP3 027 032 028 030 014 040 039 037 035 OP4 038 042 044 
E 0 0 0 0 0 • 0 0 0 0 E vcc VSS 01 02 011 Plug 046 OP6 054 OP7 
F 0 0 0 0 0 0 0 0 F VCC VSS 03 08 051 049 057 VCC 
G 0 0 0 0 0 0 0 0 G vcc VSS 05 07 053 055 VSS vcc 
H 0 0 0 0 0 0 0 0 H vcc VSS FERR# Of'O 063 059 vss 056 
J 0 0 0 0 0 0 0 0 J vss IU KEN#CACH[# 058 062 VSS vcc 
K 0 0 0 0 0 0 0 0 K vss VSS NA# 90FF# 

Top View CLK 061 VSS VCC 
L 0 0 0 0 0 0 0 0 L VSS AHOLD NC BROY• OverDrive Processor RESET 060 VSS VCC 
M 0 0 0 0 0 0 0 0 M VSS WB/WT# EADS# HITM# PEN# FACMC# VSS vcc 
N 0 0 0 0 0 0 0 0 N vcc vss W/R# NC INTR NMI VSS VCC 
p 0 0 0 0 0 0 0 0 p vcc VSS AP ADS# SMI# TMS VSS vcc 
Q 0 0 0 0 0 0 0 0 Q VCC VSS HLDA BE1 • VCC NC VSS vcc 
R 0 0 0 0 0 0 0 0 R VCC VSS PCHK# SCYC R/S# NC VSS vcc s 0 0 0 0 • • 0 0 0 0 s VCC VSS PWT BE5# Plug Plug TRST# NC IGNNE• TOO 
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T vcc VSS BUSOiK# TCK SMIACf # BE4• BT2 BTO A26 A19 A17 A15 A13 A1 I A9 A7 A3 NC IBT INIT TOI 
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u VCC FLUSH# PROV BED• A20M# 8£2# 9£6# A24 A22 A20 A18 A16 A14 Al2 A10 A8 A& AS A25 A23 A21 
V 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 V 8[3# BREQ LOCK• 0/C# HOLD A28 VSS vss VSS vss vss VSS vss VSS VSS vss VSS vss A31 A29 A27 w 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 w 8£7• HIT# APCHK• PCO A30 vcc VCC VCC VCC VCC VCC vcc VCC VCC VCC vcc VCC VCC A4 BT3 BT1 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 
290484-2 

Figure 3-1. OVerDrlveTM Processor Plnout (Top View) 
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21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 

A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 A 
D4S D43 DPS VCC vcc VCC VCC vcc vcc VCC vcc D23 DP2 VCC vcc vcc VCC VCC EWBE# M/IO# INV 

B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B 
D48 D47 D41 VSS VSS VSS VSS VSS vss vss vss D24 017 VSS VSS vss vss 06 BP3 BP2 IV 

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 C 
DS2 050 034 036 033 D21 019 012 010 D9 D26 031 029 02S D22 D18 OP! 04 PMI/BPI IERR# VCC 

D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 D 
044 D42 038 OP4 03S 037 039 040 014 D30 028 D32 027 DP3 020 016 015 013 DO PMO/IIPO VCC 

E 0 0 0 0 • 0 0 0 0 0 E 
DP7 DS4 DP6 046 Plug Ott D2 DI vss VCC 

F 0 0 0 0 0 0 0 0 F vcc DS7 049 DSI D8 D3 vss vcc 
G 0 0 0 0 0 0 0 0 G 

VCC VSS OS5 053 07 05 vss vcc 
H 0 0 0 0 0 0 0 0 H DS6 VSS 059 063 OPO FERR# vss VCC 

J 0 0 0 0 0 0 0 0 J vcc VSS D62 DS8 CACHE# KEN• IU VSS 

K 0 0 0 0 0 0 0 0 K vcc VSS D61 CLK Bottom View 90F'r# HA# VSS VSS 

L 0 0 0 0 0 0 0 0 L 
VCC VSS 060 RESET OverDrive Processor llflDY• NC AHOLD VSS 

M 0 0 0 0 0 0 0 0 M vcc VSS FRCMC# PEN# HITM# EADS• WB/WT# VSS 

N 0 0 0 0 0 0 0 0 N vcc VSS NMI INTR NC W/R# VSS VCC 
p 0 0 0 0 0 0 0 0 p 

VCC vss TMS SMI# ADS# AP VSS vcc 
Q 0 0 0 0 0 0 0 0 Q vcc VSS NC vcc BEi# HLOA VSS vcc 
R 0 0 0 0 0 0 0 0 R vcc vss NC R/S• SCYC PCHK• VSS vcc 
s 0 0 0 0 • • 0 0 0 0 s TOO IGNNE• NC TRST# Plug Plug BES• PWT vss vcc 
T 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 T TOI INIT IBT NC A3 A7 A9 A1 I Al3 AIS A17 A19 A26 BTO BT2 8[,4# SMIACT# TCK 8USCHK# VSS vcc 
u 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 u A21 A23 A2S AS A6 AB A10 A12 A14 A16 A18 A20 A22 A24 8[6# BE2# A20M# BEO• PRDY FLUSH# VCC 

V 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 V A27 A29 A31 vss vss VSS vss vss VSS vss vss VSS VSS vss VSS A28 HOlD 0/C• LOCK# BREQ 8[3# 

w 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 w BT1 BT3 A4 VCC VCC vcc vcc VCC VCC vcc VCC vcc VCC vcc VCC VCC A3D PCD APCHK# HIT# 8[7# 

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 
290484-3 

Figure 3-2. OverDrlveTM Proceuor Plnout (Bottom View) 

Locations E17, S17 and S5 should be plugged on 
the Pentium processor/OverDrive processor socket 
in order to ensure that the Pentium processor/Over 
Drive processor chip is installed in the socket with 
the correction orientation. 

Locations N4 and L3 are ADSC# and BRDYC# re 
spectively if the 82496 cache controller and 82491 
cache SRAMs are used. 
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4.0 ELECTRICAL SPECIFICATIONS 

4. 1 Power and Ground 
For clean on-chip power distribution, the OverDrive 
processor for Pentium processor based systems has 
50 Vee (power) and 49 Yss (ground) inputs. Power 
and ground connections must be made to all exter 
nal Vee and Yss pins of the OverDrive processor. 
On the circuit board, all Vee pins must be connected 
on a Vee plane. All Yss pins must be connected on 
a Vss plane. 

4.2 Decoupllng Recommendations 
Liberal decoupling capacitance should be placed 
near the OverDrive processor for Pentium processor 
based systems. The OverDrive processor driving its 
large address and data buses at high frequencies 
can cause transient power surges, particularly when 
driving large capacitive loads. 

Low inductance capacitors (i.e., surface mount ca 
pacitors) and interconnects are recommended for 
best high frequency electrical performance. Induc 
tance can be reduced by connecting capacitors di 
rectly to the Vee and Vss planes, with minimal trace 
length between the component pads and vias to the 
plane. Capacitors specifically for PGA packages are 
also commercially available. 

These capacitors should be evenly distributed 
among each component. Capacitor values should 
be chosen to ensure they eliminate both low and 
high frequency noise components. 

4.3 Connection Specifications 
All NC pins must remain unconnected. 

For reliable operation, always connect unused in 
puts to an appropriate signal level. Unused active 
low inputs should be connected to Vee. Unused ac 
tive high inputs should be connected to ground. 

4.4 Maximum Ratings 
Table 4-1 is a stress rating only. Functional opera 
tion at the maximums is not guaranteed. Functional 
operating conditions are given in the A.C. and D.C. 
specification tables. Extended exposure to the maxi 
mum ratings may affect device reliability. Further 
more, although the OverDrive processor contains 
protective circuitry to resist damage from static elec 
tric discharge, always take precautions to avoid high 
static voltages or electric fields. 

Table 4-1. Absolute Maximum Ratings 

Case Temperature under Bias - 65°C to + 11 o•c 
Storage Temperature - ss•c to + 1 so•c 
Voltage on Any Pin with 

Respect to Ground .... -0.5 Vee to Vee + o.sv 
Supply Voltage with 

RespecttoVss -0.5Vto +6.SV 

4.5 D.C. Specifications 
Table 4-2 lists the D.C. specifications associated 
with the OverDrive processor. 

5 
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Table 4-2. OverDrlve Processor D.C. Specifications Vee = 5V ± 5%, T SINK = O"C to + 70°C 
Symbol Parameter Min Max Unit Notes 
V1L Input Low Voltage -0.3 +0.8 V TTL Level 

V1H Input High Voltage 2.0 Vee+ 0.3 V TTL Level 

Vol Output Low Voltage 0.45 V TTL Level(1) 

VoH Output High Voltage 2.4 V TTL Level(2) 

Ice Power Supply Current 2700 mA 66 MHz(6) 
2500 mA 60 MHz(6) 

Ill Input Leakage Current ±15 µA 0 S: V1N S: Vee(3) 

ILO Output Leakage Current ±15 µA o s: Yours: Vee Tristate(3) 
l1L Input Leakage Current -400 µA V1N = 0.45V(4) 

l1H Input Leakage Current 200 µA V1N = 2.4V(5) 
C1N Input Capacitance 15 pF 

Co Output Capacitance 20 pF 

C110 1/0 Capacitance 25 pF 

CcLK CLK Input Capacitance 8 pF 

Cr1N Test Input Capacitance 15 pF 

Crour Test Output Capacitance 20 pF 

CrcK Test Clock Capacitance 8 pF 

NOTES: 
1. Parameter measured at 4 mA load. 
2. Parameter measured at 1 mA load. 
3. This parameter is for input without pullup or pulldown. 
4. This parameter Is for input with pullup. 
5. This parameter is for input with pulldown. 
6. Worst case average Ice for a mix of test patterns. (The mix of test patterns will be determined after silicon is examined.) 

4.6 A.C. Specifications 
The OverDrive processor will have the same A.C. 
specifications as the Pentium processor. The func 
tional parameters for the OverDrive processor's A.C. 
specifications are the following: 

Vee= 5V ±5% 

T SINK - o•c to + 70'C 
CL= OpF 

See the Pentium Processor Oats Book tor a listing of 
the A.G. specifications. 

5.0 MECHANICAL SPECIFICATIONS 
The OverDrive processor for Pentium processor 
based systems is packaged in a 273-pin ceramic pin 
grid array (PGA) with attached fan/heatsink. The 
pins are arranged in a 21 x 21 matrix and the pack 
age dimensions will be 2.16" x 2.16" (5.49 cm x 
5.49 cm). 

Table 5-1. OverDrlveTM Proceuor Package 
Information Summary 

Package Total Pin Estimated 
Package Size Max Type Pina Array Wattage 

PGA 273 21 X 21 2.16" X 2.16" 13.5 
5.49 cm x 5.49 cm 

NOTE: 
See D.C. Specifica tions for more detailed power specifica 
tions. 

6 
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..... 

Family: Ceramic Pin Grid Array Package 
MIiiimeters Inches Symbol 

Min Max Notes Min Max Notes 
A 37.49 Solid Lid" 1.476 Solid Lid0 

A1 2.84 3.51 Solid Lid 0.112 0.138 Solid Lid 
A2 0.33 0.43 Solid Lid 0.013 0.017 Solid Lid 
A3 2.51 3.07 0.099 0.121 
A4 20.32 0.800 
AS 10.16 0.400 
B 0.43 0.51 0.017 0.020 
D 54.61 55.11 2.150 2.170 
01 50.67 50.93 1.995 2.005 
E1 2.29 2.79 0.090 0.110 
L 3.05 3.30 0.120 0.130 
N 273 273 
S1 1.65 2.16 0.065 0.085 

Table 5-2. OVerDrlveTM Processor Mechanlcal Specifications 

PIH 
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0 00 0000 
oooaooooooooooooooooo 
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l_"'o.;...;o;...,,;;o_o.;,_o_o_o.;,_o;._o_o.;,_o_o_o_o_o_o_o_o_o_o_o..,_.....1- 
Lill REF 1.52 . 

45° CHAMFER 
(INDEX CORNER) 

S1 

1+---------0----------' 
1---------011-------- 

01.6S 
REf. 

T. 
E1 

.J b 

D 

290484-5 
NOTE: 
See Figure 5-3 for required free space from sides of the PGA package. 

Figure 5-1. OVerDrlveTM Processor Package Dimensions 
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As can be seen in the mechanical dimensions in Ta 
ble 5-2 and Figure 5-1, the actual height required by 
the heat sink and fan is less than the total space 
allotted. Since the OverDrive processor for Pentium 
processor based systems employs a fan/heatsink, a 
certain amount of space is required above the fan/ 
heatsink unit to ensure that the airflow is not 
blocked. Figure 5-2 shows unacceptable blocking of 
the airflow for the OverOrive processor fan/heat 
sink. Figure 5-3 details the minimum space needed 
around the PGA package to ensure proper heat sink 
airflow. 

As shown in Figure 5-3, it is acceptable to allow any 
device (i.e., add-in cards, surface mount device, 
chassis, etc.) to enter within the free space distance 
of 0.2• from the PGA package if it is not taller than 
the level of the heat sink base. In other words, if a 
component is taller than height "B", it cannot be 
closer to the PGA package than distance "A". This 
applies to all four sides of the PGA package, al· 
though the back and handle sides of a ZIF socket 
will generally automatically meet this specification 
since they have widths larger than distance "A". 

Minimum Air 
Space 

Not Acceptable 
290484 -8 

Figure 5-2. Active Heat Sink Top Space Requirements 

Surfoc• Mount 
Component 

I 
I 
I 
-1- ........... """" 

I 
9 

A = Space from package (0.200") 
9 = Height from mothorboord (Socket Dependent) 

Heat Sink Unit 

ZIF Socket 

290484 -9 

Figure 5-3. Required Free Space From Sides of PGA Package 
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6.0 THERMAL SPECIFICATIONS 
The fan/heatsink cooling solution will properly 'coot 
the OverDrive processor as long as the maximum air 
temperature entering the fan/heatsink cooling solu 
tion (T A(in)) does not exceed 45°C. It is left up to the 
OEM to ensure that T A(in) meets this specification 
by providing sufficient airflow around the OverDrive 
processor heat sink unit. 

Intel's fan/heatsink will dissipate approximately 
0.5W and is powered by the chip such that no exter 
nal wires or connections are required. The extra 
power needed for the fan is taken into account in the 
Ice numbers of the processor. Additionally, Intel is 
evaluating the feasibility of having the OverDrive 
processor monitor its temperature. No BIOS or hard 
ware changes will be needed for this thermal protec 
tion mechanism. The shut down temperature will be 
greater than the maximum temperature specification 
of the processor. The fan unit will be designed to be 
removable so that if fan failure should occur, the unit 
may be easily replaced. Figure 6-1 gives a functional 
representation of the processor and heat sink unit. 
The actual heat sink unit may be different from the 
one shown in the figure. 

Since the OverDrive processor for Pentium proces 
sor based systems employs a fan/heatsink, it is not 
as important that the processor heat sink receive 
direct airflow, rather that the system has sufficient 
capability to remove the warm air that the OverDrive 
processor will generate. This implies that enough air 
flow exists at the OverDrive processor socket site to 
keep localized heating from occurring. This can be 
accomplished by a standard power supply fan with a 
clear path to the processor. It is recommended that 
the power supply use a fan that can supply a mini 
mum of 35 CFM of airflow at the fan exit. This will 
help ensure that the air exchange rate of the system 
will be sufficient to meet the OverDrive processor 
thermal requirements. Figure 6-2 shows how system 
design can cause localized heating to occur by limit 
ing the airflow in the area of the processor. The air 
flow supplied in the system should also be enough 
to ensure that the OEM processor shipped with the 
system will meet the OEM processor thermal specifi 
cations before the system is upgraded with the 
OverDrive processor. 

Free Space 

ran 

Heat Sink 

Ceramic PGA 

290484-10 

Figure 6-1. Active Heat Sink Example 

ran ran 
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Poor v...unv- 1>a1gn • 
PoorAJr-- 
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Figure 6-2. OverDrlveTII Processor Alrflow Design Examples 
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