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SYSTEMAND METHOD FOR PROCESSORDUAL 
VOLTAGE DETECTION AND OVER STRESS 

PROTECTION 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to processor-based 
computer Systems, and more Specifically, to a method and a 
System for automatically Sensing processor operating Volt 
age requirements and accordingly adjusting the power Sup 
ply populated on a printed circuit board to which the 
processor is coupled. 
0003 2. Description of the Related Art 
0004. A processor-based computer system is generally 
known to comprise, at a minimum, an execution unit, 
memory and various input/output ports. The execution unit 
is often referred to as a processor, and the processor is 
typically linked to the memory via a System bus. The System 
bus, Sometimes referred to as a local bus, linkS address and 
data information Sent between the processor and memory. 
The System bus can also link the processor, or memory, to 
various other Subsystems, Some of which are arranged on a 
Single printed circuit board. The Single printed circuit board 
is often referred to as a motherboard. 

0005 Recent developments in processor technologies 
provide for an increasing number of different processor 
types available in the market. Generally, these processors 
can be used for Similar and dissimilar fields of applications. 
With the increase in the number and complexity of available 
processors, it becomes increasingly difficult to know the 
Voltage requirements of a Specific processor. Voltage 
requirements include, for example, the level of Voltage and 
the number of levels needed to operate the processor. 
0006 AS finer geometries are becoming achievable 
through advances in digital integrated circuit manufacturing 
processes, lower Supply Voltages are used to insure optimal 
operation. The lower Supply Voltage provides advantages for 
power consumption and reduces cooling requirements of the 
processors. Furthermore, the lower power Supply Voltage 
may be required to prevent damage to internal circuitry of 
the processor. However, the I/O pins may be required to 
operate at a higher Voltage for electrical compatibility with 
industry standard interfaces (e.g., Socket 7). Therefore, a 
processor may have dual operating Voltage requirements VS. 
a single Voltage requirement for proper operation. For 
example, Advanced Micro Device's (AMD's) enhanced 
0.35-lim manufacturing proceSS requires a lower Supply 
Voltage for the core, Separate from the Voltage used to power 
the I/O pins (for compatibility reasons). 
0007 Further, a substantial percentage of motherboards 
manufactured today can Support multiple configurations. 
Specifically, modern motherboards come equipped with 
numerous Switches or jumpers, which can alter the operation 
of one or more Subsystems arranged thereon. The Voltage 
Supplied to a processor can also be changed, for example, by 
connecting a jumper or actuating a Switch. It is therefore 
necessary when inserting a processor into a motherboard 
that the operator know which jumper to connect or which 
Switch to activate. 

0008. The availability of a wide selection of voltage 
Supplies in motherboards Specifically designed to accom 
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modate many types of processors which may differ in 
Voltage Supply requirements presents a need for identifying 
the correct Voltage Supply requirements. This flexibility 
further presents a need to correctly adjust the Voltage to be 
Supplied to a processor coupled thereto upon appropriate 
Selection of the processor's operating Voltage requirements. 
For example, typical motherboards may have numerous 
Switches and jumpers, wherein the particular Switch and 
jumper of interest must be identified in order to be properly 
configured, e.g., the System bus frequency or the processor 
Supply Voltage. 

0009 Generally speaking, a motherboard is manufac 
tured So that it can accommodate dissimilar processors, 
including processors that respond to differing power Supply 
Voltages. Coupled with today's dissimilar processor needs, it 
is easy to be confused while connecting a processor to a 
motherboard. Because of this confusion, many processors 
are often damaged due to electrical over StreSS when Sub 
jected to incorrect Voltage Settings during power-up. 

0010. One solution to the above problems is a system for 
detecting jumper and Switch Settings prior to coupling a 
processor to the motherboard. Such a System employs a 
probe and a display remotely linked to the probe. The probe 
contains a Sensor, which responds to Signals within the 
motherboard during times when the probe connects to 
printed conductors embodying those signals. The Sensor is 
designed to detect the System bus frequency and power 
Supply Voltage “seen” by a processor to be connected 
thereto. Accordingly, the probe may couple to a localized 
area (or Socket) of the motherboard on which a processor is 
designed for coupling. By knowing the Voltage arising from 
the motherboard, a determination can be made if that Voltage 
is compatible with the to-be-used processor. If the Voltage is 
dissimilar from the processor Specification, then the moth 
erboard Voltage can be changed by identifying the Switch of 
interest and actuating that Switch. However, employing Such 
a System requires that the user is familiar with the processor 
Voltage requirements. Further, the user must also be familiar 
with the motherboard jumperS and Switches applicable to 
Voltage Supply. Additional disadvantages of Such a System 
include the need to use an additional and external Sensing 
System in order to identify the current Settings of the Voltage 
Supply on a motherboard in order to be able to adjust the 
Settings to the one appropriate for the processor to be 
coupled thereto. 
0011 Asystem for detecting the processor supply voltage 
requirements operable on the processor itself without the 
need for an external Sensing System is therefore desired. 
Further, a System including a mechanism that is capable of 
automatically adjusting the power Supply into a processor 
upon identification of the processor needs is also desirable. 

SUMMARY OF THE INVENTION 

0012. The problems outlined above are in large part 
Solved by a System that employs a mechanism for detecting 
the Voltage requirements of a processor to be coupled into a 
motherboard and accordingly adjusts the power Supply of 
the motherboard to the processor Voltage requirements. The 
detection mechanism employed by the System includes the 
Sensing of Voltage Supply indicators built-in to the processor. 
Processors with built-in voltage power indication capabili 
ties provide Voltage Supply indications through pins 
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designed to Support Voltage detection. The Voltage Supply 
adjustment mechanism employed by the System includes 
controlling Voltage regulating circuitry to adjust the Voltage 
Supplied to the processor as to the appropriate power 
requirements during the powering up of the processor. Since 
the detection of the proper operating Voltage requirements of 
the processor and the consequent adjustment of the Voltage 
power to be Supplied to the processor occur automatically 
during the powering up of the processor, electrical over 
StreSS and potential damage of the processor may be elimi 
nated. 

0013 In one embodiment, the processor to be coupled 
into a motherboard can provide Signals indicative of the 
number of levels of Supply Voltage and the value of each 
level of Supply Voltage needed to correctly operate the 
processor. The indicative Signals may be detected from the 
processor by applying dissimilar Sensing Signals into at least 
one pin of the processor pins. System logic may be 
employed to detect the Voltage requirements. A plurality of 
logic Signals can be detected in this manner to indicate a 
plurality of Voltage requirements appropriate for the proces 
SO. 

0.014. In one embodiment, the system logic contains 
circuitry to Sense a first pin within a plurality of pins of a 
processor coupled to an appropriate processor's Socket in a 
motherboard. The first pin of the to-be-coupled processor 
may be designed to indicate a predetermined level of Voltage 
upon Sensing by the System logic circuitry. A logic Signal of 
low and a logic Signal of high may be obtained upon Sensing 
the pin by the System logic. The Specific level (e.g. low) 
indicates the processor's dual voltage requirement (versus a 
Single voltage requirement if the signal is, e.g., high). A 
Second Sensing of a Second pin within the plurality of the 
processor's pins may indicate the level of Voltage that 
should be Supplied to the processor core, which is different 
from the voltage supplied to the I/O buffers. The first and 
Second Sensing of the first and Second pins may be achieved 
Simultaneously. The System logic that Senses the first and 
Second pins of a processor coupled to an appropriate Socket 
of a motherboard may be coupled to a power Supply circuit 
to control voltages Supplied to the processor upon the 
identification of the processor Voltage Supply requirements. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.015. Other objects of the present invention and many of 
the attendant advantages of the present invention will be 
readily appreciated as the same becomes better understood 
by reference to the following detailed description when 
considered in connection with the accompanying drawings, 
in which like reference numerals designate like parts 
throughout the figures thereof and wherein: 

0016 FIG. 1 is a block diagram of one embodiment of a 
computer System with an electrical over StreSS protection 
System; 

0017 FIG. 2 is a block diagram depicting one embodi 
ment of an over stress protection system (OSPS); 
0018 FIG.3 is a block diagram of an embodiment of the 
OSPS using a Sensed logic Signal from a processor; 

0.019 FIG. 4 is a block diagram of an embodiment of the 
OSPS using a Second Sensed logic Signal from a processor; 
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0020 FIG. 5 is a block diagram of an embodiment of the 
OSPS using three Sensed logic Signals from a processor, 
0021 FIG. 6 is a block diagram of an embodiment of the 
OSPS using a combination of Sensed logic Signals from a 
processor and a Signal from a board to which the processor 
is coupled; 

0022 FIG. 7 is a block diagram of one embodiment of a 
processor shown in FIG. 1; 
0023 FIG. 8 is a block diagram of a portion of another 
embodiment of a computer System; and 
0024 FIG. 9 is a block diagram of a portion of the OSPS 
shown in FIG. 8. 

0025. While the invention is susceptible to various modi 
fications and alternative forms, specific embodiments 
thereof are shown by way of example in the drawings and 
will herein be described in detail. It should be understood, 
however, that the drawings and detailed description thereto 
are not intended to limit the invention to the particular form 
disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents and alternatives falling within the 
Spirit and Scope of the present invention as defined by the 
appended claims. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0026 Turning now to FIG. 1, a block diagram of one 
embodiment of a computer System with an electrical over 
stress protection system is shown. In one embodiment, FIG. 
1 shows a computer system 200 including an over stress 
protection system (OSPS) 20. A processor 10 coupled to a 
variety of system components in the computer system 200 
through a bus bridge 202 is shown. Other embodiments are 
possible and contemplated. In the depicted System, a main 
memory 204 is coupled to bus bridge 202 through a memory 
bus 206, and a graphics controller 208 is coupled to bus 
bridge 202 through an AGP bus 210. A plurality of PCI 
devices 212A-212B are coupled to bus bridge 202 through 
a PCI bus 214. A secondary bus bridge 216 may further be 
provided to accommodate an electrical interface to one or 
more EISA or ISA devices 218 through an EISA/ISA bus 
220. Processor 10 is coupled to bus bridge 202 through bus 
interface 46. The OSPS 20 is coupled to processor 10 and to 
a power supply 30. Power supply 30 is configured to supply 
voltage to different components within computer system 200 
including processor 10. Generally, the OSPS may be 
coupled to one or more pins of processor 10 or the Socket 
connector pins corresponding to those of the processor pins. 
0027 Bus bridge 202 provides an interface between 
processor 10, main memory 204, graphics controller 208, 
and devices attached to PCI bus 214. When an operation is 
received from one of the devices connected to bus bridge 
202, bus bridge 202 identifies the target of the operation (e.g. 
a particular device or, in the case of PCI bus 214, that the 
target is on PCI bus 214). Bus bridge 202 routes the 
operation to the targeted device. Bus bridge 202 generally 
translates an operation from the protocol used by the Source 
device or bus to the protocol used by the target device or bus. 
0028. In addition to providing an interface to an ISA/ 
EISA bus for PCI bus 214, secondary bus bridge 216 may 
further incorporate additional functionality, as desired. An 
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input/output controller (not shown), either external from or 
integrated with Secondary bus bridge 216, may also be 
included within computer system 200. An external cache 
unit (not shown) may further be coupled to bus interface 46 
between processor 10 and bus bridge 202 in other embodi 
ments. Alternatively, the external cache may be coupled to 
bus bridge 202 and cache control logic for the external cache 
may be integrated into bus bridge 202. In yet another 
alternative, processor 10 may include a “backside cache” 
configuration in which a separate connection from bus 
interface 46 is used to connect to an L2 cache. Such a 
configuration may include the L2 cache and processor 10 
incorporated onto a module (e.g. slot 1 or slot A). Main 
memory 204 is a memory in which application programs are 
Stored and from which processor 10 primarily executes. A 
suitable main memory 204 comprises DRAM (Dynamic 
Random Access Memory). For example, one or more banks 
of SDRAM (Synchronous DRAM) or RDRAM (RAMBUS 
DRAM) may be suitable. 
0029 PCI devices 212A-212B are illustrative of a variety 
of peripheral devices Such as, for example, network interface 
cards, Video accelerators, audio cards, hard or floppy disk 
drives or drive controllers, SCSI (Small Computer Systems 
Interface) adapters and telephony cards. Similarly, ISA 
device 218 is illustrative of various types of peripheral 
devices, Such as a modem, a Sound card, and a variety of data 
acquisition cards such as GPIB or field bus interface cards. 
0030 Graphics controller 208 is provided to control the 
rendering of text and images on a display 226. Graphics 
controller 208 may embody a typical graphics accelerator 
generally known in the art to render three-dimensional data 
structures which can be effectively shifted into and from 
main memory 204. Graphics controller 208 may therefore be 
a master of AGP bus 210 in that it can request and receive 
access to a target interface within bus bridge 202 to thereby 
obtain access to main memory 204. A dedicated graphics bus 
accommodates rapid retrieval of data from main memory 
204. For certain operations, graphics controller 208 may 
further be configured to generate PCI protocol transactions 
on AGP bus 210. The AGP interface of bus bridge 202 may 
thus include functionality to support both AGP protocol 
transactions as well as PCI protocol target and initiator 
transactions. Display 226 is any electronic display upon 
which an image or text can be presented. A Suitable display 
226 includes a cathode ray tube (“CRT), a liquid crystal 
display (“LCD”), etc. It is noted that, while the AGP, PCI, 
and ISA or EISA buses have been used as examples in the 
above description, any buS architectures may be Substituted 
as desired. It is further noted that computer system 200 may 
be a multiprocessing computer System including additional 
processors. 

0031 Turning now to FIG. 2, an embodiment of the 
OSPS 20 is shown. The OSPS 20 includes a voltage detec 
tion unit 22 and a Voltage control unit 24. The Voltage 
detection unit 22 is coupled to a processor 10 and the Voltage 
control unit 24. The Voltage control unit 24 is coupled to a 
Voltage regulating circuitry 40 of power Supply 30. In one 
embodiment, the Voltage control unit 24 is configured to 
Sense a pin of processor 10 wherein processor 10 is equipped 
with Voltage detection capabilities through at least one pin. 
Such a pin may be the VCC2DET pin 32 shown in FIG. 2. 
The VCC2DET pin 32 may be used to convey a logic signal 
indicative of a dual Voltage requirement or Single Voltage 
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requirement of the processor. The Voltage detection unit 22 
may be additionally configured to Sense a Second pin of 
processor 10. The Second pin can be used to indicate to the 
OSPS 20 a level of one of operating voltages of the dual 
Voltages which must be Supplied to processor 10 for proper 
operation upon detection of a dual Voltage requirement using 
the first pin. The Second pin may be, for example, the 
VCC2H/Lif pin 34 shown in FIG. 2. 
0032) The operation of the OSPS 20 is performed during 
the powering up phase of the processor to be connected into 
a printed circuit board prior to the actual Supply of the power 
to the processor. The power may be Supplied by a power 
Supply unit built into the printed circuit board or by an 
external power Supply unit. This Step is implemented to 
insure detection of the Voltage requirement prior to actually 
powering the core and the I/O buffers of the processor to be 
coupled thereto. Therefore, the OSPS 20 performs its func 
tions prior to actual powering up of the processor. The 
voltage control unit 24 of the OSPS 20 (FIG. 2) is config 
ured to control (i.e. enable/disable) the voltage Supply to the 
processor core and I/O buffers. Voltage detection unit 22 is 
configured to control the level of Voltages Supplied to the 
processor. By Such configuration, power Supplied to the 
processor is supplied after the OSPS 20 determines the 
Voltage requirements of the processor coupled thereto. The 
power Supply 30 is therefore prevented from Supplying 
power unless a control from the Voltage control unit 24 is 
asserted to the Voltage regulating circuitry 40 indicating that 
powering the processor is now Safe. 

0033. In the present disclosure, OSPS 20 is described as 
Sensing various pins. For example, processor 10 may be 
internally configured with either a connection of the Sensed 
pins to ground or no connection. Accordingly, an external 
pullup resistor may be provided upon each Sensed pin and 
detect either a logic low (pin connected to ground) or a logic 
high (floating pin pulled up by the pullup resistor). Other 
configurations are possible as well. For example, two pins 
could be optionally connected together or not connected 
together, and the connection/lack of connection could be 
Sensed externally. A current could be Supplied to one of the 
pins and current Sensed at the other pin to detect the 
connection or lack of connection. As yet another example, 
the Sensed pins could be connected/not connected to a 
particular pin powered by OSPS 20 during power up. In such 
an embodiment, pins would be either a logic high (pin 
connected) or floating (pin not connected) and pulldown 
resistors may be used. A variety of alternatives are contem 
plated. 

0034) Turning now to FIG. 3, an embodiment of the 
Voltage control unit 24 is depicted. AS shown, a comparator 
circuit 510 is used to detect two voltage signals from a 
power Supply unit. A reference voltage (such as 3.3 volts) 
and the core Supply Voltage (VCC2) from the power Supply 
are Sampled by the Voltage control unit 24 prior to the 
powering up of the processor. The comparator 510 compares 
the reference Voltage Signal with the core Voltage Signal 
(VCC2) of the power Supply and generates a logic output 
indicative of the result of the comparison. In the present 
embodiment, the output signal of comparator 510 is a logical 
one if VCC2 is less than the reference Voltage and a logical 
Zero if the VCC2 is greater than the reference voltage. The 
logic output of the comparator 510 is exclusively ORed 
(circuit 520) with the logic level sensed on the VCC2DET 
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pin 32 from processor 10. The output of the logic circuit 520 
is Supplied to the power Supply regulator circuitry 40 within 
power Supply 30. If the output is high, Voltage regulating 
circuitry 40 is enabled and processor 10 may be powered up. 
On the other hand, if the output is low, Voltage regulating 
circuitry 40 is disabled and processor 10 is not powered up. 
0035). Accordingly, processor 10 is powered up if: (i) the 
selected VCC2 (core) voltage is less than the reference 
voltage and VCC2DET pin 32 is a logical low, indicating 
dual power Supply requirements for processor 10, or (ii) the 
Selected VCC2 Voltage is greater than the reference Voltage 
and VCC2DET pin 32 is a logical high, indicating single 
power Supply requirements for processor 10. Situation (i) 
may be indicative of, for example, an AMD K6 processor 
while situation (ii) may be indicative of an AMD K5 
processor in one illustrative example. It is noted that the 
selected VCC2 voltage may be selected in accordance with 
the VCC2DET and VCC2H/Lif pins as described in more 
detail below. 

0.036 Turning now to FIG. 4, a block diagram of an 
embodiment of the voltage detection unit 22 is shown 
wherein a Second logic Signal Sensed from a processor is 
used as to control the Supply Voltage level to the processor. 
In this embodiment, the VCC2H/Li pin 34 is used by 
Voltage detection unit 22 to control Voltage regulator 40. The 
condition of the sensed VCC2H/Lit signal is either directly 
or indirectly used to control the level of a power Signal to be 
supplied to the processor. The logic signal on the VCC2H/ 
Li pin is applied into a Voltage-divider resistor circuit 26. If 
the VCC2H/Li signal is low (e.g., the pin is internally 
connected to ground), resistor 630 is bypassed (shorted to 
ground) and the resulting Voltage applied to the processor is 
reduced to the desired voltage. If the VCC2H/Li signal is 
not low (for example, the pin is not internally connected to 
ground), the voltage Supplied is developed across the com 
plete resistor circuit (610,620, and 630) and a higher voltage 
Supply is applied to the processor. The adjustment applied to 
the Voltage Supply signal to the processor allows the Voltage 
regulator circuit 40 to apply the correct Voltage to the core 
voltage pins (VCC2 pins) of the processor. Thus, the pro 
ceSSor may be powering up with a different core Voltage 
(e.g., dual-voltage) than the Voltage applied to the I/O buffer 
pins of the processor (whose power may be applied sepa 
rately from a VCC3 output of the power supply 30 as shown 
in FIG. 4). Voltage detection unit 22 may not need to 
provide a pullup resistor on VCC2H/L if pin 34 in this 
example. 

0037 Turning now to FIG. 5, an embodiment of the 
OSPS 20 is shown where more than two logic signals are 
detected from a processor to be coupled into a printed circuit 
board with a range of Supply Voltages by a power Supply. In 
this embodiment, the Voltage detection unit 22 is used to 
Sense logic Signals from more than two pins of the processor 
to be coupled to the printed circuit board. In addition to the 
usage of the logic Signals detected from a first pin and a 
Second pin, the logic Signals detected from a third or more 
pins are used to adjust the Voltage Supplied to the processor 
through a programmable logic device (PLD) 710. Since 
more logic Signals are detected by the Voltage detection unit 
22, more options are available due to larger combinations of 
logic and thus more Voltage levels may be adjusted or 
Selected for Supply into the processor, thus covering a range 
of operating Voltage requirements for many processors and 
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printed circuit boards. In the embodiment of FIG. 5 at least 
three logic Signals may be detected. For example, the logic 
signals may be detected from the VCC2DET, VCC2H/Lii, 
and BFI pins of the processor 10 (reference numerals 32,34, 
and 36, respectively). The detected logic signals are Supplied 
to the programmable detection unit 710 prior to the power 
ing up of processor 10. The output of the PLD is used to 
adjust or Select the number and level of Voltage Supply 
Signals to be Supplied into the processor. 

0038 Turning now to FIG. 6, at least one signal (e.g. a 
jumper38) is detected from a printed circuit board to which 
a processor 10 is to be coupled. These Signals from the 
printed circuit board are Sampled by the Voltage detection 
unit 22 as additional Signals to the logic Signals Sensed from 
the processor pins (VCC2DET, VCC2H/Lif, and BFI are 
shown as reference numerals 32, 34, and 36, respectively). 
In the embodiment shown in FIG. 6, signals from jumpers 
in the printed circuit board can be added to the input of the 
Voltage detection unit 22 as illustrated. The additional Sig 
nals provide additional options that can be Supplied into a 
voltage control unit or the PLD 710, thus resulting in a wider 
range of Selection as more Voltage control options become 
available due to more Selection options generated from the 
combination of a larger number of Signals. 

0039 Turning next to FIG. 7, a block diagram of one 
embodiment of processor 10 is shown in more detail. In the 
embodiment of FIG. 7, processor 10 includes a core 64 and 
one or more I/O buffers 66. Additionally, processor 10 
includes VCC2DET pin 32 and VCC2H/LH pin 34 (as well 
as other pins used by I/O buffers 66 for communication, not 
shown). The core voltage (VCC2) is illustrated by a pin 62. 
However, it is noted that multiple pins may be used to Supply 
the core voltage. Similarly, the I/O voltage (VCC3) is shown 
as a pin 60. However, it is noted that multiple pins may be 
used to Supply the I/O Voltage. Generally, core 64 includes 
the logic circuitry employed to perform the functions of 
processor 10, while I/O buffers 66 include the circuitry for 
communicating with other devices (e.g. using bus interface 
46). The core voltage provided on VCC2 pin(s) 62 powers 
the circuitry in core 64, while the I/O voltage provided on 
VCC3 pin(s) 60 powers the I/O buffer circuitry in I/O buffers 
66. 

0040 Turning now to FIG. 8, a block diagram of a 
portion of another embodiment of a computer System (com 
puter system 200a) is shown. Other embodiments are pos 
sible and contemplated. In the embodiment of FIG. 8, a 
processor 10a is coupled to an OSPS 20a, a power supply 
30a, a clock unit 74, bus bridge 202, and an optional cache 
72. More particularly, processor 10a is coupled to OSPS 20a 
via VCC2DET pin 32, VCC2H/Lif pin 34, BF1 pin 36, and 
a VCC18 pin 70. Furthermore, processor 10a receives a core 
voltage Supply VCC2 and an I/O voltage supply VCC3 from 
power supply 30a. Processor 10a is configured to receive a 
clock signal from clock unit 74 and is coupled to commu 
nicate via bus interface 46 with bus bridge 202 and cache 72. 
0041) Processor 10a is configured to indicate its dual 
voltage requirements using VCC2DET pin 32, as described 
above for processor 10. Furthermore, processor 10a is 
configured to indicate a high or low voltage level require 
ment for VCC2 via the VCC2H/Lif pin 34 similar to the 
above description. However, processor 10a may require an 
even lower VCC2 voltage than processor 10 (e.g. 1.8 volts). 
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Furthermore, processor 10a requires that VCC3 be lower 
than that required by processor 10 (e.g. 2.5 volts). Processor 
10a indicates these lower Voltage requirements using 
VCC18 pin 70. 
0042. In one embodiment, VCC18 pin 70 is either inter 
nally not connected or internally connected to ground. An 
external pullup resistor may be used to pull up VCC18 pin 
70 similar to VCC2DET and VCC2H/Li pins 32 and 34. 
Alternatively, as illustrated in FIG. 9 below, pullup resistors 
may be eliminated with an appropriate Voltage detection 
unit. Alternative connections for VCC18 pin 70 are possible 
as well, similar to the above description of the VCC2DET 
and VCC2H/Lif pins. 
0043. In response to the VCC2H/Lif and VCC18 pins, 
OSPS 20a controls power supply 30a to provide power to 
processor 10a and to other devices shown in FIG. 8. The 
VCC2 voltage is generated in response to both the VCC2H/ 
Lif and VCC18 pins. For example, in one exemplary 
embodiment, if VCC2H/Lif pin 32 is floating and VCC 18 
pin 70 is floating, then VCC2 may be supplied at 2.9 volts. 
If VCC2H/Li pin 32 is a logic low and VCC18 pin 70 is 
floating, then VCC2 may be supplied at 2.2 volts. Finally, if 
VCC18 is a logic low, then VCC2H/L if pin 32 is a don't care 
and VCC2 may be supplied at 1.8 volts. Other voltage levels 
may be Selected in other embodiments, according to the 
requirements of the particular processor, and the VCC2H/Lif 
pin and VCC18 pin may be used to select between a high, 
medium, and low Voltage level from among the desired 
voltage levels. The generated VCC2 voltage is provided to 
the VCC2 pin(s) of processor 10a. 
0044 Power supply 30a further generates a VIO voltage 
responsive to VCC18 pin 70. The VIO voltage is supplied to 
the VCC3 pin(s) of processor 10a, and is the voltage 
supplied to the I/O buffers of other devices which commu 
nicate with processor 10a (or at least those I/O buffers 
coupled to pins of processor 10a). In this manner, all devices 
coupled to processor 10a may employ voltage levels com 
patible with processor 10a. As shown in FIG. 8, for 
example, the processor I/O Sections of clock unit 74, buS 
bridge 202, and cache 72 are powered by the VIO voltage. 
On the other hand, remaining portions of theses devices may 
be powered with a VSYS voltage (e.g. 3.3 volts) provided by 
power supply 30a. 
0.045 Turning next to FIG. 9, a block diagram illustrat 
ing processor 10a, power supply 30a, and portions of OSPS 
20a is shown. Other embodiments are possible and contem 
plated. In FIG. 9, voltage detection units 22A and 22B are 
shown. Voltage detection units 22A and 22B, in addition to 
a Voltage control unit 24 described above, may comprise one 
embodiment of OSPS 20a. 

0.046 Voltage detection unit 22A may operate in con 
junction with Voltage regulating circuitry 40A to produce the 
VIO voltage from power supply 30a. In the embodiment 
shown, Voltage detection unit 22A comprises a voltage 
divider circuit including resistors 810, 820, and 830 con 
nected in series. VCC18 pin 70 is coupled to the node 
between resistors 810 and 820. Accordingly, if VCC18 is 
connected to ground, then resistor 810 is bypassed (i.e. 
shorted). The VIO voltage is therefore lowered to the desired 
lower voltage level (e.g. 2.5 volts). On the other hand, if 
VCC18 is floating, the VIO voltage is developed across the 
entire set of resistors 810-830, and a higher VIO voltage is 
generated (e.g. 3.3. Volts). 
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0047 Voltage detection unit 22B controls voltage regu 
lating circuitry 40B to generate the VCC2 voltage as one of 
three possible voltage levels in response to the VCC18 pin 
70 and the VCC2H/Lif pin 34. Voltage detection unit 22B 
comprises a Voltage divider circuit including resistorS 840, 
850, 860, and 870 connected in series. VCC18 pin 70 is 
coupled to the node between resistors 860 and 850, and 
VCC2H/Li pin 34 is coupled to the node between resistors 
840 and 850. Accordingly, if both VCC2H/Li pin 34 and 
VCC18 pin 70 are floating, the VCC2 voltage is developed 
across the entire set of resistors 840-870 and the highest 
Voltage deliverable by Voltage regulating circuitry 40B and 
voltage detection unit 22B is provided (e.g. 2.9 volts). On 
the other hand, if VCC2H/Li pin 34 is connected to ground 
and VCC18 pin 70 is floating, resistor 840 is shorted and the 
VCC2 voltage is lowered (e.g. to 2.2 volts). Finally, if 
VCC18 pin 70 is connected to ground, both resistors 840 and 
850 are shorted and the VCC2 voltage is lowered even 
further (e.g. to 1.8 volts). 
0048. It is noted that voltage regulating circuitry 40A 
40B may comprise any Suitable voltage regulator (e.g. linear 
regulators or DC/DC converters). Preferably, voltage regu 
lating circuitry 40A may comprise a linear regulator and 
Voltage regulator circuitry 40B may comprise a linear regu 
lator or DC/DC converter. It is further noted that any suitable 
values may be selected for resistors 610-630 (shown in FIG. 
4) and 810-870 (shown in FIG. 9). Generally, the resistance 
of each of resistors 610-630 is selected to supply the desired 
higher VCC2 voltage when resistor 630 is not shorted and 
the desired lower VCC2 voltage when resistor 630 is 
shorted. Similarly, the resistance of each of resistors 810 
830 is selected to supply the desired higher VIO voltage 
when resistor 810 is not shorted and the desired lower VIO 
voltage when resistor 810 is shorted. Finally, the resistance 
of each of resistors 840-870 is selected to supply the desired 
highest VCC2 voltage when resistors 840 and 850 are not 
shorted, the desired medium VCC2 voltage when resistor 
840 is shorted by 850 is not shorted, and the desired lower 
VCC2 voltage when resistors 840 and 850 are both shorted. 
The ability to indicate and adjust voltage levels in the 
manner shown may be extended to any desired number of 
Voltage Selections by employing additional pins in an 
encoded or non-encoded format. 

0049. It is noted that embodiments employing program 
mable logic devices and OSPS 20a are contemplated as well 
(similar to the embodiments of FIGS. 5 and 6). It is further 
noted that pins of processors 10 and 10a are described herein 
as being coupled to other circuits (e.g. OSPS 20, power 
Supply 30, etc.). The pins may be coupled, for example, 
either directly or indirectly through wiring on the printed 
circuit board or other electrical coupling to the receiving 
devices. 

0050. It is noted that, while certain pin names have been 
used corresponding to an illustrative embodiment corre 
sponding to an AMD K6 processor, the pin names are not 
meant to be restrictive. Any pins may be selected in any type 
of processor for providing automatic Voltage detection in 
accordance with the present disclosure. Furthermore, mul 
tiple pins may be used to indicate more than two possible 
voltage levels for VCC2, or even VCC3, as desired. 

0051 Different combinations of signals sensed from the 
processors and Signals obtained from the printed circuit 
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board may be used for the purpose of this embodiment and 
as in the embodiments of this invention. Accordingly, Vari 
ous modifications and changes may be made without depart 
ing from the Spirit and Scope of the invention as Set forth in 
the claims. It should be noted that numerous variations and 
modifications will become apparent to those skilled in the art 
once the above disclosure is fully appreciated. It is intended 
that the following claims be interpreted to embrace all Such 
modifications and changes. The Specification and drawings 
are to be regarded in an illustrative rather than a restrictive 
SCSC. 

What is claimed is: 
1. A processor comprising: 

a first core; 
a first input/output buffer; and 
a plurality of pins configured to provide connections for 

said first core and said first input/output buffer with 
Signals external to Said processor, wherein at least a first 
pin of Said plurality of pins is adapted to indicate a first 
logic Signal and at least a Second pin of Said plurality 
of pins is adapted to indicate a Second logic Signal, 
wherein Said first logic Signal is indicative of the 
number of Supply Voltage levels required to operate 
Said processor, and Said Second logic Signal is indica 
tive of at least one value of Said Supply Voltage levels. 

2. The processor as recited in claim 1, wherein Said 
number of Supply Voltage levels is two, and Said processor 
operates on a dual Voltage. 

3. The processor as recited in claim 1, wherein said dual 
Voltage included a first voltage level and a Second Voltage 
level wherein Said first voltage level is Supplied to Said core 
of Said processor and Said Second Voltage level is Supplied 
to said first buffer of said processor. 

4. The processor as recited in claim 1, wherein Said first 
logic Signal of Said first pin of Said plurality of pins is 
configured either as a floating or as a low logic, wherein Said 
floating is indicative of a first number of Voltages and Said 
low logic is indicative of a Second number of Voltages. 

5. The processor as recited in claim 1, wherein Said 
Second logic Signal of Said Second pin of Said plurality of 
pins is configured either as a floating or as a low logic, and 
wherein Said floating is indicative of a first voltage level and 
Said low logic is indicative of a Second Voltage level. 

6. The processor as recited in claim 5 wherein Said 
plurality of pins includes a third pin configured to indicate 
a third logic Signal, and wherein a value of Said third logic 
Signal is indicative of whether Said first voltage level is a 
lower of at least a pair of Voltages or a higher of Said at least 
Said pair of Voltages. 

7. The processor as recited in claim 1 wherein Said Second 
pin of Said processor is a pin which is internally either 
connected or not connected. 

8. An electrical over Stressed protection System for a 
processor to be coupled into a computer System including: 

a voltage detection unit configured to Sense at least a first 
pin and at least a Second pin of Said processor, wherein 
Said Voltage detection unit is further configured to 
adjust a plurality of Voltage Signals to be Supplied to 
Said processor in response to logic Signals detected on 
Said first pin and Said Second pin of Said processor; and 
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a voltage control unit coupled to Said Voltage detection 
unit, wherein Said Voltage control unit is configured to 
Selectively enable Said plurality of Voltage Signals. 

9. The system as recited in claim 8 wherein said first pin 
of Said processor is adapted to provide a signal indicative of 
a number of Supply Voltage levels of Said processor, wherein 
Said Supply Voltage levels are the operating Voltages of Said 
processor. 

10. The system as recited in claim 8 wherein said second 
pin of Said processor is adapted to provide a Signal indicative 
of at least one value of Said Voltage Supply levels of Said 
processor, wherein Said Supply Voltage levels are the oper 
ating Voltages of Said processor. 

11. The system as recited in claim 8 wherein said pro 
ceSSor includes a core and a plurality of input/output buffers. 

12. The system as recited in claim 8 wherein said plurality 
of Voltage Signals include a first Voltage Supply signal and 
Second Voltage Supply Signal, wherein Said first voltage 
Supply signal is provided to Said core of Said processor and 
Said Second Voltage Supply signal is provided to at least one 
of Said input/output buffers of Said processor. 

13. The system as recited in claim 8 wherein said voltage 
detection unit is further configured to Sense a third pin of 
Said processor. 

14. The system as recited in claim 13 wherein said third 
pin of Said processor is adapted to Supply a Signal indicative 
of an additional power Supply requirement of Said processor. 

15. A method for preventing electrical over StreSS during 
powering up of a processor, the method comprising: 

retrieving a first signal on at least a first pin of said 
processor prior to powering up said processor, 

retrieving a Second signal on at least a Second pin of Said 
processor, and 

adjusting at least one Voltage Supply signal to be Supplied 
to Said processor, wherein Said at least one Voltage 
Supply signal is responsive to at least one of Said first 
Signal on Said first pin and Said Second Signal on Said 
Second pin of Said processor. 

16. The method as recited in claim 15 further comprising 
indicating, via Said first signal, at least one level of Voltage 
power Supply requirement of Said processor. 

17. The method as recited in claim 16 wherein said at least 
one level of Voltage includes either a Voltage Supply require 
ment to a core of Said processor or a Voltage Supply 
requirement to at least one of input/output buffers of Said 
processor. 

18. The method as recited in claim 15 further comprising, 
Via Said Second Signal of Said Second pin of Said processor, 
at least one value of Said level of Voltage power Supply 
requirement of Said processor. 

19. The method as recited in claim 15 further comprising 
indicating, Via Said first Signal on Said first pin of Said 
processor, the number of multi-operating Voltages of Said 
processor. 

20. The method as recited in claim 15 further comprising 
indicating, via Said Second Signal on Said Second pin of Said 
processor, the value of at least one of Said multi-operating 
Voltages of Said processor. 


