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(7) ABSTRACT

A sequencing circuit and sequencing method are provided
for applying a highest voltage of first and second system
supplies to a chip. The sequencing circuit includes a first
transistor coupled between the first system power supply and
a power supply input to the chip and a second transistor
coupled between the second system power supply and a
power supply input to the chip. The sequencing circuit
includes a comparator for sensing a highest voltage of the
first and second system power supplies. The first transistor
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MACHINES CORPORATION and second transistor are coupled to an output of the
Armonk. NY ’ comparator. When the comparator senses that the first power
’ supply voltage is higher than the second power supply
Appl. No.: 10/122,994 voltage, the first transistor is turned on and couples the first
’ power supply voltage to the power supply input to the chip.
Filed: Apr. 15, 2002 Alternately, when the comparator senses that the second
power supply voltage is higher than the first power supply
Publication Classification voltage, the second transistor is turned on and couples the
second power supply voltage to the power supply input to
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SEQUENCING CIRCUIT FOR APPLYING A
HIGHEST VOLTAGE SOURCE TO A CHIP

FIELD OF THE INVENTION

[0001] The present invention relates generally to power
supply circuitry and more particularly, relates to a sequenc-
ing circuit for applying a highest voltage source to a chip.

DESCRIPTION OF THE RELATED ART

[0002] In known electronic systems, various DC voltage
levels often are required that may be provided by multiple
different DC supplies. For example, one chip may have a
voltage power rail Vdd connected to a 5 volt power supply
and include components and input/output (I/O) that use a 3.3
volt power supply. Typically, a system power supply does
not instantly provide the correct supply voltages during
startup or power down of an electronic system, such as a
computer system. Known power supplies have a startup
delay when the system is powered on and also a bring down
delay when the when the system is powered off.

[0003] A sequencing problem exists with some chips
included in such known electronic systems. For example,
one chip has a voltage power rail Vdd connected to the +5
volts of the system, and this chip also used 3.3 volts and had
I/0 pins that were also pulled up or wired to other chips that
also used the 3.3 volt supply. This chip would latch up if at
any time the voltage power rail Vdd is less than any other
voltage that was used by this chip. This sequencing problem
required that the voltage power rail Vdd be maintained as the
highest voltage to the chip during power up and power down
of the system.

[0004] One way that this sequencing problem has been
dealt with in the past is to require the power systems to
sequence up the +5 volt supply of the system first and then
to power up the 3.3 volt supply next. Then the opposite
sequence has been required during power down with the 3.3
volt supply powered down first, then the +5 volts of the
system is powered down. This required sequencing of mul-
tiple power supplies adds complexity and cost to the power
systems and this sequencing of the power supplies may
result in other problems with other chips in the system.

[0005] A second technique for accommodating this
sequencing problem uses in line switches, such as field effect
transistors (FETs), to switch the 3.3 volt supply on after the
+5 volt supply is powered up. Then the in line switches or
FETs switch the 3.3 volt supply off before the +5 volt supply
is powered down. This method requires that all chips run-
ning off the 3.3 volt supply that are coupled to I/O of the
system chips also need to be switched, so that the I/O
voltages are also controlled. This method would require a
very large switch; for example, a switch rated for 20 Amps
or more may be required. It also would sequence other chips
in the system in a way that may cause other problems.

SUMMARY OF THE INVENTION

[0006] A principal object of the present invention is to
provide a sequencing circuit for applying a highest one of
system voltage supplies to a chip. Other important objects of
the present invention are to provide such sequencing circuit
for applying a highest one of system voltage supplies to a
chip substantially without negative effect and that overcome
many of the disadvantages of prior art arrangements.
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[0007] In brief, a sequencing circuit and sequencing
method are provided for applying a highest applying a
highest voltage of first and second system supplies to a chip.
The sequencing circuit includes a first transistor coupled
between the first system power supply and a power supply
input to the chip and a second transistor coupled between the
second system power supply and a power supply input to the
chip. The sequencing circuit includes a comparator for
sensing a highest voltage of the first and second system
power supplies. The first transistor and second transistor are
coupled to an output of the comparator. When the compara-
tor senses that the first power supply voltage is higher than
the second power supply voltage, then the first transistor is
turned on and couples the first power supply voltage to the
power supply input to the chip. Alternately, when the com-
parator senses that the second power supply voltage is
higher than the first power supply voltage, then the second
transistor is turned on and couples the second power supply
voltage to the power supply input to the chip.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The present invention together with the above and
other objects and advantages may best be understood from
the following detailed description of the preferred embodi-
ments of the invention illustrated in the drawings, wherein:

[0009] The single drawing figure is a schematic and block
diagram representation of a sequencing circuit in accordance
with the preferred embodiment.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0010] Having reference now to the drawings, there is
shown an exemplary sequencing circuit in accordance with
the preferred embodiment generally designated by the ref-
erence character 100. Sequencing circuit 100 satisfies the
requirement that a chip power supply input labeled Vdd is
the highest voltage to a chip 120 at any time. Sequencing
circuit 100 connects the chip power supply input Vdd to the
highest of the two voltages that the chip 120 receives or has
on a chip input/output (I/0).

[0011] Sequencing circuit 100 includes a first transistor
102 coupled between a first system power supply labeled
VOLTAGE SUPPLY 1 (3.3V) and the chip power supply
input VDD to the chip 120 and a second transistor 104
coupled between a second system power supply labeled
VOLTAGE SUPPLY 2 (5V) and the power supply input
VDD to the chip 120. The first transistor 102 and second
transistor 104 of the preferred embodiment are field effect
transistors (FETS), such as metal oxide semiconductor FETs
(MOSFETs).

[0012] Sequencing circuit 100 includes a comparator 106
for sensing a highest voltage of the first and second system
power supplies. A first biasing resistor 108 is coupled
between a non-inverting input of the comparator 106 and the
first system power supply VOLTAGE SUPPLY 1. A second
biasing resistor 110 is coupled between an inverting input of
the comparator 106 and the second system power supply
VOLTAGE SUPPLY 2. Sequencing circuit 100 includes two
bias voltages labeled +5 VCS and +12 VCS. A third biasing
resistor 112 is coupled between the reference or bias voltage
source +5 VCS and an output of the comparator 106. The
first transistor 102 and second transistor 104 have a gate
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input operatively controlled by the comparator 106. An
output of the comparator 106 is applied to the gate of the first
transistor 102. A third transistor 114 includes a gate con-
nected to the output of the comparator 106. The source and
drain of the third transistor 114 are connected between a
biasing resistor 116 connected to the reference supply 12
VCS and the second system power supply VOLTAGE
SUPPLY 2. The second transistor 104 has its gate input
operatively controlled by the comparator 106 via the third
transistor 114.

[0013] The bias voltage source +5 VCS coupled to the
comparator 106 and the bias voltage source +12 VCS
coupled to the third transistor are powered up before the first
system power supply VOLTAGE SUPPLY 1 and the second
system power supply VOLTAGE SUPPLY 2 are powered
up. The bias voltages +5 VCS and +12 VCS remain powered
up until the first system power supply and the second system
power supply are powered down to zero volts.

[0014] In operation, when the comparator 106 senses that
the first power supply voltage is higher than the second
power supply voltage, the first transistor 102 is turned on
and couples the first power supply voltage VOLTAGE
SUPPLY 1 (3.3V) to the power supply input VDD to the
chip 120. Alternately, when the comparator 102 senses that
the second power supply voltage is higher than the first
power supply voltage, the second transistor 104 is turned on
and couples the second power supply voltage VOLTAGE
SUPPLY 2 (5V) to the power supply input to the chip.

[0015] As shown in the drawing, the first transistor 102,
second transistor 104 and third transistor 114 are P-channel
MOSFETs; however it should be understood that other
switching devices, such as N-channel MOSFETs or N-chan-
nel or P-channel bipolar transistors could be employed.

[0016] For a particular application of sequencing circuit
100, the current draw on the power supply input VDD to the
chip 120 can be, for example, about 100 ma, so that very
small FETs 102 and 104 advantageously are used in the
sequencing circuit 100. Sequencing circuit 100 only changes
the sequencing to the particular chips 120 that require such
sequencing, rather than all chips of an overall system of
prior art arrangements. Sequencing circuit 100 is used with
chips 120 that require the supply input VDD to be the
highest voltage applied to the chip and requires reduced
board size as compared to prior art arrangements. Sequenc-
ing circuit 100 has no effect on the other chips in a system.

[0017] While the present invention has been described
with reference to the details of the embodiments of the
invention shown in the drawing, these details are not
intended to limit the scope of the invention as claimed in the
appended claims.

What is claimed is:

1. A sequencing circuit for applying a highest voltage of
first and second system power supplies to a chip; said
sequencing circuit comprising:

a first transistor coupled between the first system power
supply and a power supply input to the chip;

a second transistor coupled between the second system
power supply and the power supply input to the chip;

a comparator for sensing a highest voltage of the first and
second system power supplies;
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said first transistor and said second transistor being
coupled to an output of said comparator; and

responsive to said comparator sensing the highest voltage
of the first system power supply, said first transistor
being turned on and coupling the first power supply
voltage to the power supply input to the chip; and

responsive to said comparator sensing the highest voltage
of the second system power supply, said second tran-
sistor being turned on and coupling the second power
supply voltage to the power supply input to the chip.

2. A sequencing circuit as recited in claim 1 wherein said
first transistor and said second transistor are field effect
transistors (FETS).

3. A sequencing circuit as recited in claim 2 wherein said
first FET has a source connected to the first system power
supply and said second FET has a source connected to the
second system power supply and a drain of both said first
FET and said second FET is connected to the power supply
input to the chip.

4. A sequencing circuit as recited in claim 1 wherein said
gate of said first FET is connected to an output of said
comparator.

5. A sequencing circuit as recited in claim 1 further
includes a third transistor connected between a reference
voltage and the second system power supply and a gate of
said third transistor is connected to said output of said
comparator.

6. A sequencing circuit as recited in claim 5 wherein said
gate of said first FET is connected to a source of said third
transistor.

7. A sequencing circuit as recited in claim 5 wherein said
third transistor is a field effect transistor (FET).

8. A sequencing circuit as recited in claim 5 wherein said
first transistor, said second transistor, and said third transis-
tor are P-channel metal oxide semiconductor FETs (P-MOS-
FETs).

9. A sequencing circuit as recited in claim 5 includes at
least one bias voltage source coupled to said comparator and
said third transistor; said bias voltage source powered up
before the first system power supply and the second system
power supply are powered up and said bias voltage source
powered down after the first system power supply and the
second system power supply are powered down.

10. A sequencing method for applying a highest voltage of
first and second power system supplies to a chip; said
sequencing method comprising the steps of:

providing a first transistor coupled between the first
system power supply and a power supply input to the
chip;

providing a second transistor coupled between the second
system power supply and the power supply input to the
chip;

sensing a highest voltage of the first and second system
power supplies; and

responsive to sensing the highest voltage of the first
system power supply, turning on said first transistor and
coupling the first power supply voltage to the power
supply input to the chip; and

responsive to sensing the highest voltage of the second
system power supply, turning on said second transistor
and coupling the second power supply voltage to the
power supply input to the chip.
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11. A sequencing method for applying a highest voltage of
first and second system supplies to a chip as recited in claim
10 wherein the step of sensing a highest voltage of the first
and second system power supplies includes the step of
providing a comparator having inputs coupled to the first
and second system power supplies.
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12. A sequencing method for applying a highest voltage of
first and second system supplies to a chip as recited in claim
11 includes the step of providing an output of said com-
parator coupled to a gate input of said first transistor and said
second transistor.



