US 20140049300A1

a9 United States

a2y Patent Application Publication o) Pub. No.: US 2014/0049300 A1

LIN

(43) Pub. Date:

Feb. 20,2014

(54)

(71)

(72)
(73)

@
(22)

(62)

POWER-ON RESET CIRCUIT

RAYDIUM SEMICONDUCTOR
CORPORATION, Hsinchu (TW)

Applicant:

Inventor: LI PING LIN, Kaohsiung City (TW)

RAYDIUM SEMICONDUCTOR
CORPORATION, Hsinchu (TW)

Assignee:

Appl. No.: 14/067,383

Filed: Oct. 30, 2013

Related U.S. Application Data

Division of application No. 13/464,380, filed on May
4,2012.

30) Foreign Application Priority Data
May 6,2011  (TW) i 100115890
Publication Classification
(51) Imnt.ClL
HO3K 3/356 (2006.01)
(52) US.CL
CPC .ot HO3K 3/356191 (2013.01)
USPC e 327/143
(57) ABSTRACT

A power on reset circuit is capable of changing logic level of
reset signal at different threshold voltages.
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POWER-ON RESET CIRCUIT

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application is a divisional application of prior
application Ser. No. 13/464,380, filed on May 4, 2012 by the
present inventor, entitled “POWER-ON RESET CIRCUIT,”
which is hereby incorporated by reference.

BACKGROUND
[0002] 1. Field of the Invention
[0003] The present invention relates to a power-on reset

circuit and, in particular, to a power-on reset circuit capable of
changing a logic level of a reset signal at multiple threshold
voltages.

[0004] 2. Description of the Related Art

[0005] Most electronic devices have a power-on reset cir-
cuit, which is used for outputting a reset signal to logic com-
ponents of the electronic device. The logic components
include, for example, registers, counters and flip-flops, which
are sensitive to starting status during boot-up. During periods
with power supply inconsistencies, the power-on reset circuit
outputs a reset signal to restart the electronic device.

[0006] FIG.1is aschematic view of a conventional power-
on reset circuit 10. The power-on reset circuit 10 includes a
pull-up component 12 and a pull-down circuit 14. The pull-up
component 12 is a P-MOSFET MP, and the pull-down com-
ponent 14 is an N-MOSFET MN, .

[0007] FIG. 2 is a schematic view of a waveform chart of a
reset signal and a threshold voltage of the conventional
power-on reset circuit 10 illustrated in FIG. 1. Referring also
to FIG. 1, the conductive capability of the P-MOSFET MP, is
different from the conductive capability of the N-MOSFET
MN,, so while the voltage level of the power supply V, is
0V, the P-MOSFET MP; is not conducted. Therefore, a volt-
age, Reset_f, of a capacitor C, is OV and a logic level, Reset,
at an output node N, of the power-on reset circuit 10 is O.
[0008] While the voltage level of the power supply V,,,
reaches a threshold voltage V ; ., the conductive capability of
the P-MOSFET is stronger than the capability of the N-MOS-
FET, so the first logic component X, may make a transition
for changing an outputted logic level. Meanwhile, a logic
level at the output node N, of the power-on reset circuit 10 is
1 and the power-on reset circuit 10 may output a reset signal,
Reset, having a high logic level to other circuits, not shown,
for resetting the circuits in logic level.

[0009] Whenthe power supply V5 is closed, voltage of the
power supply V,, may begin decreasing. When the voltage
level of the power supply Vpp is less than the threshold
voltage V.., the conductive capability of the P-MOSFET
MP, is weaker than the conductive capability of the N-MOS-
FET MN{, so the first logic component X, may make a tran-
sition for changing an outputted logic level. Meanwhile, the
logic level at the output node N, of the power-on reset circuit
10 may be changed from 1 to 0, so the logic level of the reset
signal, Reset, may be 0.

[0010] To overcome the disadvantage of the prior art in that
the conventional circuit can only change the logic level of the
reset signal with respect to a single voltage threshold V.,
the present invention provides a power-on reset circuit which
is capable of changing logic level of reset signal with respect
to multiple threshold voltages.

Feb. 20, 2014

SUMMARY

[0011] In accordance with one embodiment of the present
invention, a power-on reset circuit comprises a first pull-up
component, a second pull-up component, a first pull-down
component, and a first logic component. The first pull-up
component is coupled between a power supply and a first
node. The second pull-up component is coupled between the
power supply and a second node. The first pull-down compo-
nent is coupled to the first node and a common node, and the
first logic component is coupled between the first node and
the second node. Moreover, the second pull-up component is
actuated based on a voltage at the second node.

[0012] In accordance with one embodiment of the present
invention, a power-on reset circuit comprises a first pull-up
component, a first pull-down component, a second pull-down
component, a first logic component, and a second logic com-
ponent. The first pull-up component is coupled between a
power supply and a first node. The first pull-down component
is coupled between the first node and the common node. The
second pull-down component is coupled between the com-
mon node and a third node. The first logic component is
coupled between the first node and the second node, and a
second logic component is coupled between the second node
and the third node. The second pull-down component is actu-
ated based on a voltage at the third node.

[0013] In order to provide further understanding of the
techniques, means, and effects of the current disclosure, the
following detailed description and drawings are hereby pre-
sented, such that the purposes, features and aspects of the
current disclosure may be thoroughly and concretely appre-
ciated; however, the drawings are provided solely for refer-
ence and illustration, without any intention to be used for
limiting the current disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The objectives and advantages of the present inven-
tion are illustrated with the following description and upon
reference to the accompanying drawings in which:

[0015] FIG.1is aschematic view of a conventional power-
on reset circuit;
[0016] FIG. 2 is a schematic view of a waveform chart of a

reset signal and a threshold voltage of a conventional power-
on reset circuit;

[0017] FIG. 3 is aschematic view of one embodiment of the
present invention showing a power-on reset circuit;

[0018] FIG. 4 is aschematic view of one embodiment of the
present invention showing a waveform chart of a logic level of
reset signal and a voltage level of the power supply of the
power-on reset circuit;

[0019] FIG. 5is aschematic view of one embodiment ofthe
present invention indicating a power-on reset circuit; and
[0020] FIG. 6 is a schematic view of one embodiment of the
present invention indicating a waveform chart of a voltage
level of the reset signal and a voltage level of the power supply
of'a power-on reset circuit.

DETAILED DESCRIPTION OF THE INVENTION

[0021] The present invention discloses a power-on reset
circuit which is capable of changing logic level of a reset
signal at multiple threshold voltages.

[0022] FIG. 3 is aschematic view of one embodiment of the
present invention showing a power-on reset circuit 30. The
power-on reset circuit 30 includes a first pull-up component
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32, a second pull-up component 34 and a first pull-down
component 36. The first pull-up component 32 is coupled
between a power supply V,, and a first node N, . The second
pull-up component 34 is coupled between the power supply
Vpp and a second node N,,.

[0023] The first pull-down component 36 is coupled
between the first node N, and a common node, which is
grounded. A first logic component X, is coupled between the
first node N, and the second node N,. The second pull-up
component 34 is actuated based on a voltage, Reset_fb, at the
second node N,. Moreover, the power-on reset circuit 30
further includes a capacitor C,, which is coupled between the
first node N, and the common node.

[0024] The first pull-up component 32 is a P-MOSFET
MP,, which has a source connected to the power supply V 5,
a drain connected to the first node N, and a gate connected to
the common node. The first pull down component 36 is an
N-MOSFET MN,, which has a source connected to the com-
mon node, a drain connected to the first node N, and a gate
connected to the power supply V5.

[0025] The second pull-up component 34 includes a volt-
age control component or a P-MOSFET MP,. The P-MOS-
FET MP, has a source connected to the power supply V,, a
drain connected to the first node N, and a gate connected to
the second node N,,.

[0026] FIG. 4 is aschematic view of one embodiment of the
present invention showing a waveform chart of'a logic level of
reset signal and a voltage level of the power supply V ,, of the
power-on reset circuit 30. Referring also to FIG. 3, when the
voltage level of the power supply V, is OV, the first pull-up
component 32 has not been connected, and a voltage at the
first node N, is OV. Meanwhile, a logic level at the second
node N, Reset_fb, is 0.

[0027] When the voltage of the power supply V,, reaches
athreshold voltage Vs, , a conduction capability of the first
pull-up component 32 is stronger than a conduction capabil-
ity of the first pull-down component 36. Therefore, the volt-
age at the first node N, increases and reaches a high voltage
level, so that the first logic component X, makes a transition
for outputting a logic level 0, the second pull-up component
34 may be conducted, and the power-on reset circuit 30 may
output a reset signal to other circuits, not shown, for resetting
the circuits in logic level.

[0028] While the voltage level of the power supply V,p
decreases gradually, the first pull-up component 32 and the
second pull-up component 34 are conducted. Therefore,
when the voltage level of the power supply V ,, decreases and
reaches a threshold voltage V.., the first logic component
X, makes a transition for outputting a logic level 1 so that the
power-on reset circuit 30 may output a reset signal having a
low logic level to other circuits, not shown, for resetting the
circuits in logic level.

[0029] FIG.5is aschematic view of one embodiment of the
present invention indicating a power-on reset circuit 50. The
power-on reset circuit includes a first pull-up component 52,
a first pull-down component 54, and a second pull-down
component 56. The first pull-up circuit 52 is coupled between
a power supply V,, and a first node N, . The first pull-down
component 54 is coupled between the first node N, and a
common node, which is grounded.

[0030] A second pull-down component 56 is coupled
between the common node and a third node Nj. A first logic
component X, is coupled between the first node N, and the
second node N,, while a second logic component X, is
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coupled between the second node N, and the third node Nj.
The second pull-down component 56 is actuated based on a
voltage at the third node N;. The power-on reset circuit fur-
ther includes a capacitor C,, which is coupled between the
first node N, and the common node.

[0031] The first pull-up component 52 includes a P-MOS-
FET MP, which has a source coupled to the power supply, a
drain coupled to the first node, and a gate coupled to the
common node. The first pull-down component includes an
N-MOSFET MN,, which has a source coupled to the com-
mon node, a drain coupled to the first node, and a gate coupled
to the power supply.

[0032] The second pull-down component 56 includes a
voltage control component or an N-MOSFET MN,. The
N-MOSFET MN, has a source coupled to the common node,
a drain coupled to the first node N, and a gate coupled to the
third node Nj.

[0033] FIG. 6 is aschematic view of one embodiment of the
present invention indicating a waveform chart of a voltage
level of the reset signal and a voltage level of the power supply
V pof apower-on reset circuit 50. Referring to FIG. 5, when
the voltage level of the power supply V,, is OV, a logic level,
Reset_{1b, at the second node N2 is 1 and a voltage logic level,
Reset, at an output node of the power-on reset circuit 50 is 0.
[0034] When the voltage of the power supply V,, reaches
a threshold voltage V4 o5, a conduction capability of the first
pull-up component 52 is stronger than a conduction capabil-
ity of the first pull-down component 54. Therefore, the volt-
age at the first node N, is raised to a high voltage, equal to
V ress» by the first pull-up component 52, so that the first logic
component X, makes a transition for outputting a logic level
0, and the second logic component makes a transition for
outputting a logic level 1.

[0035] When the logic level of the first logic component X,
is 0, the logic level, Reset, at the output node is 1 and the
voltage logic level, Reset_fb, at the second node N, is 0, the
power-on reset circuit 50 outputs a reset signal, Reset, having
ahigh logic level to other circuits, not shown, for resetting the
circuits in logic level.

[0036] As the voltage level of the power supply Vp,p
decreases gradually, the first pull-down component 54 and the
second pull-down component 56 are conducted. Therefore,
when the voltage level of the power supply V ,, decreases and
reaches a threshold voltage Vo, the first logic component
X, and the second logic component X, make a transition, and,
meanwhile, the threshold voltage V., is greater than or
equal to the threshold voltage V.¢;. The power-on reset
circuit 50 outputs a reset signal, Reset, having a low logic
level to other circuits, not shown, for resetting the circuits in
logic level.

[0037] Although the present invention and its objectives
have been described in detail, it should be understood that
various changes, substitutions and alterations can be made
herein without departing from the spirit and scope of the
invention as defined by the appended claims. For example,
many of the processes discussed above can be implemented
using different methodologies, replaced by other processes,
or a combination thereof.

[0038] Moreover, the scope of the present application is not
intended to be limited to the particular embodiments of the
process, machine, manufacture, composition of matter,
means, methods and steps described in the specification. As
one of ordinary skill in the art will readily appreciate from the
disclosure of the present invention, processes, machines,
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manufacture, compositions of matter, means, methods, or
steps, presently existing or later to be developed, that perform
substantially the same function or achieve substantially the
same result as the corresponding embodiments described
herein may be utilized according to the present invention.
Accordingly, the appended claims are intended to include
within their scope such processes, machines, manufacture,
compositions of matter, means, methods, or steps.
What is claimed is:
1. A power-on reset circuit, comprising:
afirst pull-up component, coupled between a power supply
and a first node;
a first pull-down component, coupled between the first
node and the common node;
a second pull-down component, coupled between the com-
mon node and a third node;
afirst logic component, coupled between the first node and
the second node; and
a second logic component, coupled between the second
node and the third node,
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wherein the second pull-down component is actuated

based on a voltage at the third node.

2. The power-on reset circuit of claim 1, wherein the first
pull-up component includes a P-MOSFET, which has a
source connected to the power supply, a drain connected to
the first node, and a gate connected to the common node,
wherein the first pull-down includes an N-MOSFET, which
has a source connected to the common node, a drain con-
nected to the first node, and a gate connected to the power
supply.

3. The power-on reset circuit of claim 1, wherein the sec-
ond pull-up component includes an N-MOSFET or a voltage
control component.

4. The power-on reset circuit of claim 3, wherein the
N-MOSFET has a source connected to the common node, a
drain connected to the first node, and a gate connected to the
third node.

5. The power-on reset circuit of claim 1, further comprising
a capacitor coupled between the first node and the common
node.



