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(§7) Abstract

A computer processing unit (CPU) module (10) is described. The present CPU module (10) accommodates a CPU (11) and includes
a power supply (14), a power good detection circuit (15) and a clock speed selector (16), all of which are integral to the CPU module
(10). The power supply (14) provides the CPU module (10) with the ability to convert power supplied to the CPU module (10) to power
as needed by the CPU (11). The power good detection circuit (15) provides the CPU module (10) with the ability to notify the mother
board (20) of a power supply to the CPU (11) which is below the operating voltage of the CPU (11) (e.g. a power failure or insufficient
voltage). The clock speed selector (16) provides the CPU module (10) with the ability to automatically set the clock speed to that required
by the CPU (11) without modification to the BIOS stored on the mother board (20) or changing components.
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DESCRIPTION
UPGRADE CPU MODULE WITH INTEGRAL POWER SUPPLY
| FIELD OF INVENTION

The present invention relates to a module (or board)
for a microprocessor or computer processing unit (CPU),
particularly a CPU module which accommodates a CPU and
which includes a power supply, a power good detection
circuit and a clock speed selector integral to the
module. '

BACKGROUND

In improving microprocessors (i.e. computer
processing units or CPUs) manufacturers change the
design to make the CPUs more efficient, faster, etc.
Often with such improvements and/or new designs the
operating requirements of the CPUs change (e.g. the
required operating voltage, the required clock speed,
etc.). For example, at one time both the central core
and input/output interface (I/0) of Intel® CPUs operated
at 5 volts. Then certain CPUs were upgraded and both
the central core and I/O interface operated at 3.3
volts. The central core and the I/O interface of a new
Pentium® CPU by Intel® operates at 2.9 volts and 3.3
volts respectively. This trend of operating voltage
changes as CPUs are upgraded is expected to continue.
The trend of the central core and the I/O interface of a
CPU requiring different voltages is also expected to
continue.

Commonly when the CPU in a computer is upgraded the
mother board of the computer must be manipulated to
remove the existing CPU, to install a new CPU, and to
accommodate the new CPU (e.g., reconfigure the mother
board to adjust for different power and/or clock speed
requirements, etc.). To facilitate the removal,
installation, and accommodation of CPUs it is known to
provide CPUs on an upgrade CPU module (or board)
separate from the mother board whereby an old CPU can be

removed by simple removal of the entire CPU module and a
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new CPU can installed by simple installation of an
upgrade CPU module.

To further facilitate the ability to upgrade a {
computer system through the installation of an upgraded
CPU, upgrade CPU modules have been manufactured with
integral power supplies to convert the voltage supplied
by the mother board to the CPU from 5 volts to 3.3 volts
as appropriate for the particular CPU (core and/or I/O
interface) provided on the CPU module. The power supply
provided on the CPU module can also convert the voltage
supplied externally from an AC to DC wall adapter (18
volt DC output) or internally from a battery (12 volt
DC) to 3.3. volt DC current as appropriate for the CPU
core and/or 1/0 interface. Thus, a CPU module can be
manufactured with a power supply to accommodate the CPU
on the CPU module without having to change the power
supply on the mother board.

However, such prior CPU modules (even those with
integral power supplies) do not provide feedback
information to the mother board (e.g. do not communicate
that the power supply to the CPU is below the operating
voltage of the CPU). Therefore, there can be sufficient
power for the mother board to run and the mother board
does not recognize if the power level has not stabilized
sufficiently for the CPU to run (e.g., due to a module
power supply failure). Therefore, the CPU can be
stopped due to a power failure or insufficient voltage
while the rest of the mother board continues to run
without identifying the CPU power problem. Thus, a
power failure message is not communicated to the mother
board prompting it to turn off the power supply and
protect the rest of the mother board. This situation !
also can frustrate attempts to identify what is wrong
with the inoperable computer.

In addition, such CPU modules (even those with
integral power supplies) do not accommodate for upgrade
CPUs which require a clock speed different from the
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clock speed for which the mother board was configured
for the original CPU. While the clock speed of a
computer can typically manipulated by modifying the BIOS
(typically stored on a chip on the mother board) or
changing components, such modification requires the
intervention of a knowledgeable person. It is
beneficial if the clock speed can be automatically set
at the speed required by the new CPU without
manipulation of the BIOS or changing components.
However, such a feature has not yet been provided.

Prior CPU modules have not provided adequate
solutions to these problems.

SUMMARY OF THE INVENTION

The present invention provides a CPU module which
affords solutions to the problems described above.
Particularly,.the present invention provides a CPU
module that accommodates a CPU and includes a power
supply, a power good detection circuit and a clock speed
selector, all integral to the CPU module.

The power supply of the present invention provides
the CPU module the ability to convert power supplied to
the CPU module by the mother board or an internal or
external source into the power required by the
particular CPU (e.g. AC to DC and 18, 12, 5.0, or 3.3
volts to 2.9 volts).

The power good detection circuit of the present
invention provides the CPU module the ability to

‘communicate to the mother board that the supply of power

is below the operating voltage of the CPU (e.g. a power
failure or insufficient voltage to the CPU).

The clock speed selector of the present invention
provides the CPU module the ability to automatically set
the clock speed to that required by the particular CPU
on the CPU module.

Accordingly it is a primary object of the present
invention to provide an improved CPU module with an
integral power supply.

PCT/US96/02391
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It is an additional object of the present invention
to provide a CPU module with an integral power good
detection circuit.

It is a further object of the present invention to
provide a CPU module with an integral clock speed
selector.

Other objects and features of the present invention
will become apparent from consideration of the following
description taken in conjunction with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the CPU module of
the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

As is shown in FIG. 1, the preferred embodiment of
the present invention comprises a CPU module (or board)
10 which accommodates a CPU 11 (comprising a CPU core 12
and an I/O interface 13) and which includes a CPU module
power supply 14, a CPU module power good detection
circuit 15, and a clock speed selector 16, all of which
are integral to the CPU module 10 and connectable to a
mother board 20. As is described above, arranging the
CPU 11 on a CPU module 10 provides a convenient mode of
removing a CPU from and installing a new CPU onto a
mother board.

As is also shown in FIG. 1, the mother board 20
includes a mother board power supply 21, a mother board
power good detection circuit 22, and a clock 23.
Although FIG. 1 shows the mother board 20 and the CPU
module 10 as separate, the CPU module 10 is attachable
(electrically and physically) to the mother board 20.

As is typical in the industry, the mother board 20
is supplied with power either from an external source 30
(e.g. a wall plug outlet) and/or from a battery source
31 which can be internal or external. The power is
supplied to the mother board power suppiy 21 which then
converts the power to that voltage required by the
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components (e.g. AC to DC and 18 volts or 12 volts to 5
volts and/or 3.3 volts). The mother board power supply
21 also provides power to the mother board power good
detection circuit 22 which checks the power supplied and
ensures that it is within the tolerance range of the
components receiving power. Typically, if the power is
below operating voltage, the power good detection
circuit 22 communicates this to the mother board 20
which then, typically, indicates the same and waits
until the power is sufficient. 1In the preferred
embodiment of the present invention the mother board
power supply 21 also supplies power to the I/O interface
13 of the CPU module 10, for example, via line 24 in
FIG. 1.

In the preferred embodiment of the present
invention, as shown in FIG. 1, the CPU module 10 is
supplied power as is the mother board 20: from either
an external source 30 (e.g. a wall plug outlet) and/or a
battery source 31 which can be internal or external.
The power is supplied to the CPU module power supply 14
which then converts the power to that voltage required
by the CPU core 12 (e.g. AC to DC and 18 volts or 12
volts to 3.3 or 2.9 volts depending on the power
supplied and on the particular CPU) and provides the
converted power to the CPU core 12. The CPU module
power supply 14 also provides power to the CPU module
power good detection circuit 15 which checks the power
supplied and ensures that it is within the operating
voltage level of the CPU core 12. The CPU module power
good detection circuit 15 communicates if the power is
not at the operating voltage level to the mother board
power good detection circuit 22 which then, as is
described above, typically, indicates the same to the
mother board 20 and waits until it is at the proper
level.

As is described above, the I/0 interface 13 is
supplied power by the mother board power supply 21 and

PCT/US96/02391
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the power supplied by the mother board power supply 21
is checked by the mother board power good detection
circuit 22. As is shown in FIG. 1, the preferred
embodiment of the present invention includes a redundant
check on this power supply to the I/O interface 13 by
the CPU module power good detection circuit 15 via, for
example, line 35. Although the power for the I/O
interface 13 is preferably supplied from the mother
board 20 as shown, CPU module 10 of the present
invention can be configured such that the I/O interface
13 is supplied power by a second CPU module power supply
similar to CPU module power supply 14.

The inclusion of the CPUvmodule power good detection
circuit 15 helps prevent the situation where feedback
information about whether the power supply to the CPU is
below the operating voltage of the CPU is not
communicated to the mother board 20. Therefore, the
mother board recognizes if there is insufficient power
for the CPU to run (e.g., due to a module power supply
failure) and is able to turn off the power supply and
protect the rest of the mother board.

'In general, the clock 23 on the mother board 20
provides a clock cycle for all components requiring the
same, including, typically, the CPU 11. However, as is
described above, the clock speed of the clock 23 (i.e.
the number of clock cycles per time period) is,
typically, not easily adjusted (e.g. without modifying
the BIOS or changing components) and, therefore,
upgrading the CPU 11 to one which requires a clock speed
different from the clock speed for which the mother
board clock 23 was configured is, typically, not easily
accomplished. The speed of a clock such as clock 23
(which is preferably a phase locked loop rather than a
crystal oscillator) is typically dependent on the
voltage supplied to it.

The preferred embodiment of the present invention,

as shown in FIG. 1, includes a clock speed selector 16
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(i.e. as a voltage divider circuit). The clock speed
selector 16 is preferably provided power by the mother
board 20. The clock speed selector 16 uses the power
supplied by the mother board to provide the selection
circuit with power which when provided to the clock 23
dictates the speed at which the clock 23 must be set for
the particular CPU 11 on the CPU module 10. The clock
speed selector 16 enables the CPU module 10 to be
manufactured with the proper clock speed selector 16 for
the CPU 11 to be provided thereon. Therefore, the
preferred embodiment of the present invention enables
the clock speed to be automatically set at the speed
required by the CPU 11 without manipulation of the BIOS
or changing components.

Thus, the preferred embodiment of the present
invention provides a CPU module 10 which solves many
problems of the prior art. Specifically, the CPU module
10 accommodates a CPU 11 and includes a CPU module power
supply 14, a CPU module power good detection circuit 15,
and a clock speed selector 16, all of which are integral -
to the CPU module 10. The CPU module power supply 14
provides the CPU module 10 the ability to convert power
supplied to the CPU module 10 by the mother board 20 or
internal or external sources 30 and 31 into the power
required by the particular CPU 11. The CPU module power
good detection circuit 15 provides the CPU module 10
with the ability to communicate to the mother board 20
that the supply of power is below the operating voltage
of the CPU 11 (e.g. a power failure or insufficient
voltage to the CPU). The clock speed selector 16
provides the CPU module 10 the ability to automatically
set the clock speed to that required by the particular
CPU 11 on the CPU module 10.

Thus, the CPU module 10 of the present invention
facilitates upgrading and/or replacing the CPU of a
computer system since the adjustment of all variable

parameters affected by such an upgrade or replacement is
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handled by the CPU module 10 which is assembled and set
by the manufacturer. This provides convenience and
efficiency to anyone replacing the CPU of a computer
system, particularly to end users as the end user need
not modify parameters.

While a preferred embodiment of the present
invention has been shown and described, various
modifications may be made without departing from the
scope of the present invention, and all such
modifications and equivalents are intended to be

covered.
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I CLAIM:
¢ 1. A computer processing unit module comprising
a computer processing unit,
a power supply integral to the module and configured
5 to receive power from a source external to the module,
said power supply further configured to supply power to
the computer processing unit, and
a power good detection circuit integral to the
module and configured to check the power supplied to the
10 computer processing unit.
2. The invention of claim 1 further comprising a
clock speed selector circuit integral to the module and
"a clock external the module wherein the clock speed
selector circuit is configured to set the speed of the
15 clock to that required by the computer processing unit.
3. A computer processing unit module comprising
a computer processing unit,
a power supply integral to the module and configured
to receive power from a source external to the module,
20 said power supply further configured to supply power to
the computer processing unit, and
a clock speed selector circuit integral to the
module and a clock external the module wherein the clock
speed selector circuit is configured to set the speed of
25 the clock to that required by the computer processing
unit.
4, A computer processing unit module comprising
a computer processing unit,
a power supply integral to the module and configured
30 to receive power from a source external to the module,
said power supply further configured to supply power to
the computer processing unit,
a power good detection circuit integral to the
module and configured to check the power supplied to the
35 computer processing‘unit, and
 a clock speed selector circuit integral to the

module and a clock external the module wherein the clock
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speed selector circuit is configured to set the speed of
the clock to that required by the computef processing
unit.

5. A computer processing unit module comprising

a computer processing unit comprising a core and an
input/output interface,

a first power supply integral to the module and
configured to receive power from a source external to
the module, said first power supply further configured
to supply power to the core of the computer processing
unit, and

a second power supply integral to the module and
configured to receive power from a source external to
the module, said second power supply further configured
to supply power to the input/output interface of the
computer processing unit.

6. The invention of claim 5 further comprising a
power good detection circuit integral to the module and
configured to check the power supplied to the computer
processing unit.

7. The invention of claim 5 further comprising a
clock speed selector circuit integral to the module and
a clock external the module wherein the clock speed
selector circuit is configured to set the speed of the

clock to that required by the computer processing unit.

PCT/US96/02391
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