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(57) ABSTRACT

A high load driving device is disclosed. The driving device
comprises an inverter receiving a digital voltage. The inverter
reverses the digital voltage, and then sends out it. The output
terminal of the inverter is coupled to a capacitor, a first P-type
field-effect transistor (FET), a second P-type FET, a first
N-type FET, and a third N-type FET. A push-up circuit is
composed of these transistors and a second N-type FET and
coupled to a P-type push-up FET. A load is coupled to a high
voltage through the P-type push-up FET. When the digital
voltage rises from a low level to a high level, the push-up
circuit utilizes the original voltage drop of the capacitor to
control the P-type push-up FET, whereby the gate voltage of
the P-type push-up FET is at a low stabilization voltage that is
lower than the ground potential. Then, the load is driven
rapidly.

9 Claims, 6 Drawing Sheets
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1
HIGH LOAD DRIVING DEVICE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a driving device, particu-
larly to a high load driving device.

2. Description of the Related Art

Refer to FIG. 1 for a conventional high load driving circuit,
which comprises an inverter 10, two capacitors 12, 14, four
P-type field-effect transistors (FET) 16, 18, 20, 22, and four
N-type field-effect transistors 24, 26, 28, 30. When the input
voltage Viis equal to a ground potential, the voltage Va output
by the inverter 10 is Vdd. The drain voltage V2p of the third
N-type FET 28 is fixedly set to the ground potential by the
turned-on third N-type FET 28. Thus, the first capacitor 12
has a given voltage and stores a given quantity of charges.
Meanwhile, Va is coupling the second capacitor 14 to pushup
the drain voltage V2n of the second P-type FET 18 to be
greater than Vdd. Then, the turned-on third P-type FET 20
makes the gate voltage V1n of the fourth N-type FET 30
greater than Vdd. Consequently, the fourth N-type FET 30
has increased capability of driving the current of a load 32.
When the input Vi is equal to Vdd, the voltage Va output by the
inverter 10 is equal to the ground potential. The drain voltage
V2n of the second P-type FET 18 is fixedly set to Vdd by the
turned-on second P-type FET 18. Thus, the second capacitor
14 has a given voltage and stores a given quantity of charges.
Meanwhile, Vais coupling the first capacitor 12 to pull down
the drain voltage V2p of the third N-type FET 28 to be lower
than the ground potential. Then, the turned-on second N-type
FET 26 makes the gate voltage V1p of the fourth P-type FET
22 smaller than the ground potential. Consequently, the
fourth P-type FET 22 has increased capability of driving the
current of a load 32. Thereby, the two capacitors can alter-
nately stores charges and respectively push up and pull down
V2n and V2p to the required high-level voltage and low-level
voltage according to the input voltage Vi. Thus, the conven-
tional high load driving circuit can provide higher current
than the original driving transistors.

In the abovementioned prior art, the coupled capacitors
perform step-up and step-down to attain the required over-
Vdd high-level voltage and under-ground potential low-level
voltage. However, current is likely to leak out from the
turned-on second P-type FET 18 and the turned-on third
N-type FET 28. Thus, the voltage level is decreased. When
the input voltage Vi is equal to a ground potential, Va is
coupling the second capacitor 14 to push up the drain voltage
V2n of the second P-type FET 18 to be greater than Vdd, and
the turned-on third P-type FET 20 makes the fourth N-type
FET 30 have a gate voltage V1zn greater than Vdd and have an
increased capability of driving the current of the load 32.
However, V2n, which is over Vdd, creates a positive bias on
the second P-type FET 18 with respect to the Va node, which
1s at Vdd. Thus is formed a current-leakage path toward the
power source Vdd. The current leakage decreases the level of
the over-Vdd voltage of V1r and V2r When Vi is equal to
Vdd, Va is equal to the ground potential. Meanwhile, Va is
coupling the first capacitor 12 to pull down the drain voltage
V2p of the third N-type FET 28 to be lower than the ground
potential, and the turned-on second N-type FET 26 makes the
fourth P-type FET 22 have a gate voltage V1p smaller than the
ground potential and have an increased capability of driving
the current of the load 32. However, the voltage difference,
between V2p (below the ground potential) and Va (at the
ground potential), will turn on the third N-type FET 28 and
cause current leakage from the ground potential to V2p. The
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current leakage decreases the level of the below-ground volt-
age of V1p and V2p. Thus is degraded the performance of the
high load driving circuit.

Therefore, the present invention proposes a high load driv-
ing device to solve the conventional problems.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to provide
a high load driving device, which is formed of a plurality of
transistors and exempted from current-leakage paths, and
which is applied to a low-voltage circuit system to increase
the switching speed of a high load and decrease the delay
times, whereby the performance is upgraded without con-
suming additional power.

To achieve the abovementioned objective, the present
invention proposes a high load driving device, which is con-
nected with a load, and which comprises an inverter receiving
a digital voltage and outputting the digital voltage inversely.
The output terminal of the inverter is connected with a first
capacitor, input terminal of the inverter is connected with a
first P-type FET, a first N-type FET, a second P-type FET, and
athird N-type FET. The load is connected with a high voltage
via a P-type push-up FET. The high voltage is connected to
the first P-type FET and the second P-type FET. The first
N-type FET is connected to the first P-type FET. A second
N-type FET is connected to the first P-type FET, the first
N-type FET, the first capacitor and a low voltage. The second
P-type FET is connected to the P-type push-up FET. The third
N-type FET is connected to the first and second N-type FETs,
the first capacitor, the second P-type FET and the P-type
push-up FET. The first P-type FET, the first N-type FET, the
second P-type FET and the third N-type FET all receive
digital voltages, and the digital voltages change the conduc-
tion states thereof. The conduction state of the first P-type
FET determines the conduction state of the second N-type
FET. When the digital voltage rises from a low level to a high
level, the third N-type FET is turned on to control the gate
voltage of the P-type push-up FET to be at a low stabilization
voltage that is lower than the low voltage, using the original
voltage drop of the first capacitor. Thereby the load is driven
to operate fast.

The output terminal of the inverter is connected with a
second capacitor, input terminal of the inverter is connected
with a fourth N-type FET, a third P-type FET, a fifth N-type
FET and a fifth P-type FET. The load is connected to a low
voltage via an N-type pull-down FET. The low voltage is
connected with the fourth N-type FET and the fifth N-type
FET. The third P-type FET is connected with the fourth
N-type FET. The fourth P-type FET is connected with the
fourth N-type FET, the third P-type FET, the second capaci-
tor, and the high voltage. The fifth N-type FET is connected
with the N-type pull-down FET. The fifth P-type FET is
connected with the third and fourth P-type FETs, the second
capacitor, the fifth N-type FET, and the N-type pull-down
FET. The fourth N-type FET, the third P-type FET, the fifth
N-type FET and the fifth P-type FET all receive digital volt-
ages, and the digital voltages determine the conduction states
thereof. The conduction state of the fourth N-type FET deter-
mines the conduction state of the fourth P-type FET. When
the digital voltage drops from a high level to a low level, the
fifth P-type FET is turned on and controls the gate voltage of
the N-type pull-down FET to be at a high stabilization voltage
that is higher than the high voltage, using the original voltage
drop of the second capacitor. Thereby the load is driven to
operate fast.
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Below, the embodiments are described in detail in coop-
eration with the drawings to demonstrate the technical con-
tents and accomplishments of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a diagram showing a conventional high load
driving circuit;

FIG. 2 is a diagram showing the circuit of a high load
driving device according to the present invention;

FIG. 3 is a diagram showing the operation of a high load
driving device receiving a digital low-level voltage input
according to the present invention;

FIG. 4 is a diagram showing the operation of a high load
driving device receiving a digital high-level voltage input
according to the present invention;

FIG. 5 is a diagram showing the comparison of the delay
times of the prior art and the present invention;

FIG. 6 is a diagram showing the percentages by which the
delay times are improved by the prior and the present inven-
tion;

FIG. 7 is a diagram showing the relationships between the
delay times and the values of Vdd in the push-up activities of
the prior art and the present invention;

FIG. 8 is a diagram showing the relationships between the
delay times and the values of Vdd in the pull-down activities
of the prior art and the present invention;

FIG. 9 is a diagram showing the relationships between the
average power and the number of load units at the same
working clock in the prior art and the present invention; and

FIG. 10 1s a diagram showing the relationships between the
average power and the value of Vdd at the same working clock
in the prior art and the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Refer to FIG. 2. The high load driving device of the present
invention comprises an inverter 34, a first capacitor 36, a
P-type push-up FET 38, a push-up circuit 40, a N-type pull-
down FET 50, a second capacitor 46 and a pull-down circuit
48. The first capacitor 36 has a first electrode and a second
electrode. The input terminal and output terminal of the
inverter 34 are respectively connected with the push-up cir-
cuit 40 and the first electrode. The inverter 34 receives a
digital voltage, reverses the digital voltage and outputs the
reversed digital voltage. The push-up circuit 40 is also con-
nected with the gate of the P-type push-up FET 38 and a low
voltage. In one embodiment, the low voltage is exemplified
by the ground potential. The source and drain of the P-type
push-up FET 38 are respectively connected with a high volt-
age Vdd and a load 42. The load 42 is formed via connecting
a plurality of load units 44. Each load unit 44 includes a
resistor and two capacitors to be a load model. When the
digital voltage rises from a low level to a high level, the
push-up circuit 40 utilizes the original first voltage drop of the
first capacitor 36 to control the gate voltage of the P-type
push-up FET 38 to be at a low stabilization voltage that is
lower than the low voltage. Thereby the load 42 is driven to
operate fast.

The second capacitor 46 has a third electrode and a fourth
electrode respectively connected with the output terminal of
the inverter 34 and the pull-down circuit 48. The pull-down
circuit 48 is also connected with the gate of the N-type pull-
down FET 50 and the high voltage Vdd. The source and drain
of the N-type pull-down FET 50 are respectively connected
with the low voltage and the load 42. When the digital voltage
drops from a high level to a low level, the pull-down circuit 48
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utilizes the original second voltage drop of the second capaci-
tor 46 to control the gate voltage of the N-type pull-down FET
50 to be at a high stabilization voltage that is higher than the
high voltage. Thereby the load 42 is driven to operate fast.

The push-up circuit 40 includes a first P-type FET 52. The
gate, source and drain of the first P-type FET 52 are respec-
tively connected with the input terminal of the inverter 34, the
high voltage Vdd and a first N-type FET 54. The gate of the
first P-type FET 52 receives the digital voltage, and the digital
voltage determines the conduction state of the first P-type
FET 52. The gate, drain and source of the first N-type FET 54
are respectively connected with the input terminal of the
inverter 34, the drain of the first P-type FET 52 and a second
N-type FET 56. The gate of the first N-type FET 54 receives
a digital voltage, and the digital voltage determines the con-
duction state of the first N-type FET 54. The gate of the
second N-type FET 56 is connected with the drains of the first
P-type FET 52 and first N-type FET 54. The drain of the
second N-type FET 56 is connected with the low voltage. The
source of the second N-type FET 56 is connected with the
source of the first N-type FET 54 and the second electrode.
The conduction state of the first P-type FET 52 determines the
conduction state of the second N-type FET 56. The push-up
circuit 40 also includes a second P-type FET 58. The gate of
the second P-type FET 58 is connected with the input terminal
of the inverter 34. The source of the second P-type FET 58 is
connected with the high voltage Vdd. The drain of the second
P-type FET 58 is connected with gate of the P-type push-up
FET 38 and a third N-type FET 60. The gate of the second
P-type FET 58 receives a digital voltage, and the digital
voltage determines the conduction state of the second P-type
FET 58.

The gate of the third N-type FET 60 is connected with the
input terminal of the inverter 34 and the gate of the second
P-type FET 58. The source of the third N-type FET 60 is
connected with the source of the first N-type FET 54, the
source of the second N-type FET 56 and the second electrode.
The drain of the third N-type FET 60 is connected with the
gate of the P-type push-up FET 38 and the drain of the second
P-type FET 58. The gate of the third N-type FET 60 receives
a digital voltage, and the digital voltage determines the con-
duction state of the third N-type FET 60. When the digital
voltage rises from a low level to a high level, the third N-type
FET 60 utilizes the original first voltage drop of the first
capacitor 36 to control the gate voltage of the P-type push-up
FET 38 to be at a low stabilization voltage that is lower than
the low voltage. Thereby the load 42 is driven to operate fast.

The pull-down circuit 48 includes a fourth N-type FET 62.
The gate, source and drain of the fourth N-type FET 62 are
respectively connected with the input terminal of the inverter
34, the low voltage and a third P-type FET 64. The gate of the
fourth N-type FET 62 receives a digital voltage, and the
digital voltage determines the conduction state of the fourth
N-type FET 62. The gate, drain and source of the third P-type
FET 64 are respectively connected with the input terminal of
the inverter 34, the drain of the fourth N-type FET 62 and a
fourth P-type FET 66. The gate of the third P-type FET 64
receives a digital voltage, and the digital voltage determines
the conduction state of the third P-type FET 64. The gate of
the fourth P-type FET 66 is connected with the drains of the
fourth N-type FET 62 and third P-type FET 64. The drain of
the fourth P-type FET 66 is connected with the high voltage
Vdd. The source of the fourth P-type FET 66 is connected
with the source of the third P-type FET 64 and the fourth
electrode. The conduction state of the fourth N-type FET 62
determines the conduction state of the fourth P-type FET 66.
The pull-down circuit 48 also includes a fifth N-type FET 68.
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The gate of the fifth N-type FET 68 is connected with the
input terminal of the inverter 34. The source of the fifth
N-type FET 68 is connected with the low voltage. The drain
of the fifth N-type FET 68 is connected with the gate of the
N-type pull-down FET 50 and a fifth P-type FET 70. The gate
of the fifth N-type FET 68 receives a digital voltage, and the
digital voltage determines the conduction state of the fifth
N-type FET 68.

The gate of the fifth P-type FET 70 is connected with the
input terminal of the inverter 34 and the gate of the fifth
N-type FET 68. The source of the fifth P-type FET 70 is
connected with the source of the third P-type FET 64, the
source of the fourth P-type FET 66 and the fourth electrode.
The drain of'the fifth P-type FET 70 is connected with the gate
of the N-type pull-down FET 50 and the drain of the fifth
N-type FET 68. The gate of the fifth P-type FET 70 receives
a digital voltage, and the digital voltage determines the con-
duction state of the fifth P-type FET 70. When the digital
voltage drops from a high level to a low level, the fifth P-type
FET 70 utilizes the original voltage drop of the second capaci-
tor 46 to control the gate voltage of the N-type pull-down FET
50 to be at a high stabilization voltage that is higher than the
high voltage Vdd. Thereby the load 42 is driven to operate
fast.

Below is described the operation of the upper portion of the
circuit. Refer to FIG. 3, wherein the dotted lines denote the
turned-off transistors and the solid lines denote the turned-on
transistors. When the digital voltage Vi is at a low level, the
terminal voltage Vx output by the inverter 34 is at a high level.
As the digital Vi is at a low level, the first P-type FET 52 and
the second P-type FET 58 are turned on, and the first N-type
FET 54 and the third N-type FET 60 are turned off. As the first
P-type FET 52 is turned on, the drain voltage Vneg2 of the
first P-type FET 52 is about at the high voltage Vdd, which
turns on the second N-type FET 56. As the second N-type
FET 56 is turned on, the source voltage Vnegl of the second
N-type FET 56 is about at the low voltage (the ground poten-
tial). At this time, the first voltage drop across the first capaci-
tor 36 is the difference between the high-level digital voltage
and the ground potential. As the second P-type FET 58 is
turned on, the drain voltage Vp of the second P-type FET 58
is about at the high voltage Vdd, which turns off the P-type
push-up FET 38.

Refer to FIG. 4, wherein the dotted lines denote the turned-
off transistors and the solid lines denote the turned-on tran-
sistors. When the digital voltage Vi rises from a low level to a
high level, the terminal voltage Vx output by the inverter 34
drops instantaneously from a high-level digital voltage to a
low-level digital voltage. At this time, the first capacitor 36
has accumulated charges and has the first voltage drop with
Vnegl at the ground potential. In order to maintain the first
voltage drop, the voltage Vnegl of the second electrode of the
first capacitor 36 is controlled to be at a low stabilization
voltage that is lower than the ground potential in response to
the dropping of the first electrode voltage Vx. The difference
between the low stabilization voltage and the ground poten-
tial is equal to the difference between the high level and low
level of the digital voltage. As the digital voltage Viis atahigh
level, the first and second P-type FETs 52 and 58 are turned
off, and the first and third N-type FETs 54 and 60 are turned
on. As the first and third N-type FETs 54 and 60 are turned on,
the drain voltage Vneg2 and source voltage Vnegl of the first
N-type FET 54 are equal to the drain voltage Vp of the third
N-type FET 60. Thus, no current leakage occurs in the paths
connecting the abovementioned three points, and the voltages
Vneg2, Vnegl and Vp would not change. As the voltage
difference between Vneg2 and Vnegl is zero, the second
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N-type FET 56 is turned off. From the above description, it is
known that Vp is at the low stabilization voltage and that the
P-type push-up FET 38 is turned on. Thereby the load 42 is
driven to operate fast.

Below is described the operation of the lower portion of the
circuit. Refer to FIG. 4 again, wherein the dotted lines denote
the turned-off transistors and the solid lines denote the turned-
on transistors. When the digital voltage Vi is at a high level,
the output terminal voltage Vx of the inverter 34 is a low-level
digital voltage. As the digital voltage Vi is at a high level, the
fourth and fifth N-type FETs 62 and 68 are turned on, and the
third and fifth P-type FETs 64 and 70 are turned off. As the
fourth N-type FET 62 is turned on, the drain voltage Vpos2 of
the fourth N-type FET 62 is about at the ground potential,
which turns on the fourth P-type FET 66. As the fourth P-type
FET 66 is turned on, the source voltage Vposl of the fourth
P-type FET 66 is about at the high voltage Vdd. At this time,
the second voltage drop across the two electrodes of the
second capacitor 46 is equal to the difference between the
low-level digital voltage and the high voltage Vdd. As the fifth
N-type FET 68 is turned on, the drain voltage Vn of the fifth
N-type FET 68 is about at the ground potential, which turns
off the N-type pull-down FET 50.

Refer to FIG. 3 again, wherein the dotted lines denote the
turned-off transistors and the solid lines denote the turned-on
transistors. When the digital Vi drops from a high level to a
low level, the output terminal voltage Vx of the inverter 34
rises instantaneously from a low-level digital voltage to a
high-level voltage. At this time, the second capacitor 46 has
accumulated charges and has a second voltage drop, and
Vposl is at the high voltage Vdd. In order to maintain the
second voltage drop, the voltage Vpos1 of the fourth electrode
of the second capacitor 46 is controlled to be at a high stabi-
lization voltage that is higher than the high voltage Vdd in
response to the dropping of the third electrode voltage Vx.
The difference between the high stabilization voltage and the
high voltage Vdd is equal to the difference between the high
level and low level of the digital voltage. As the digital voltage
Viis atalow level, the fourth and fifth N-type FETs 62 and 68
are turned off, and the third and fifth P-type FETs 64 and 70
are turned on. As the third and fifth P-type FETs 64 and 70 are
turned on, the drain voltage Vpos2 and source voltage Vposl
of the third P-type FET 64 is equal to the drain voltage Vn of
the fifth P-type FET 70. Thus, no current leakage occurs in the
paths connecting the abovementioned three points, and the
voltages Vpos2, Vposl and Vn would not change. As the
voltage difference between Vpos2 and Vposl is zero, the
fourth P-type FET 66 is turned off. From the above descrip-
tion, it is known that Vn is at the high stabilization voltage and
that the N-type pull-down FET 50 is turned on. Thereby the
load 42 is driven to operate fast.

Refer to FIG. 2 and FIG. 5. In FIG. 5, the triangles and
crosses respectively denote the data obtained in the push-up
activities and pull-down activities undertaken by the prior
arts; the diamonds and squares respectively denote the data
obtained in the push-up activities and pull-down activities
undertaken by the present invention; the high voltage Vdd
used in the abovementioned activities is 0.3V. From FIG. 5, it
is known that the P-type push-up FET 38 and the N-type
pull-down FET 50 can attain shorter delay times than the prior
arts no matter how many load units 44 there are. In the present
invention, the more the load units 44, the greater the scale by
which the delay time is shortened. Refer to FIG. 6 for the
effects of the push-up and pull-down activities by the present
invention, wherein the diamonds and squares respectively the
effects of the push-up and pull-down activities. In the present
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invention, the push-up activities can shorten the delay times
by 24-56%, and the pull-down activities can shorten the delay
times by 9-30%.

Refer to FIG. 2, FIG. 7 and FIG. 8. InFIG. 7 and FIG. 8, the
squares and diamonds respectively denote the data of the
prior art and the present invention, and a single load unit 44 is
used in the experiments. From FIG. 7 and FIG. 8, it is known:
no matter what voltage is used as the high voltage Vdd, the
P-type push-up FET 38 and the N-type pull-down FET 50 can
attain shorter delay times than the prior arts. In the present
invention, the higher the high voltage Vdd, the shorter the
delay time. Therefore, the present invention can effectively
increase the switching speed, shorten the delay time and
promote the performance in a low-voltage high-load circuit.

Refer to FIG. 9, wherein the crosses and circles respec-
tively denote the data of the prior art and the present inven-
tion. From FIG. 9, it is known: no matter how many load units
are involved, the present invention does not consume more
energy than the prior art at a given DC voltage and at the same
working clock. Refer to FIG. 10, wherein the squares and
diamonds respectively denote the data of the prior art and the
present invention. From FIG. 10, it is known: no matter what
voltage is used as the high voltage Vdd, the present invention
does not consume more energy than the prior art at the same
working clock and with the same number of load units.

In conclusion, the present invention proposes a high load
driving device, which is applied to a low-voltage high-load
circuit system, and which can increase the switching speed
and decrease the delay time without increasing power con-
sumption.

The embodiments described above are only to exemplify
the present invention but not to limit the scope of the present
invention. Any equivalent modification or variation according
to the technical contents or spirit of the present invention is to
be also included within the scope of the present invention.

What is claimed is:

1. A high load driving device, which is connected with a
load, comprising

an inverter receiving a digital voltage, reversing said digital
voltage into a reversed digital voltage, and outputting
said reversed digital voltage;

a first capacitor having a first electrode and a second elec-
trode, where said first electrode is connected with an
output terminal of said inverter,

a P-type push-up field-effect transistor (FET) connected
with a high voltage and said load;

a first P-type FET connected with an input terminal of said
inverter and said high voltage, receiving said digital
voltage, and switching a conduction state thereof
according to said digital voltage;

afirst N-type FET connected with said first P-type FET and
said input terminal of said inverter, receiving said digital
voltage, and switching a conduction state thereof
according to said digital voltage;

asecond N-type FET connected with said first P-type FET,
said first N-type FET, said second electrode and a low
voltage, and switching a conduction state thereof
according to a conduction state of said first P-type FET;

asecond P-type FET connected with said high voltage, said
input terminal of said inverter and said P-type push-up
FET, receiving said digital voltage, and switching a con-
duction state thereof according to said digital voltage;
and

a third N-type FET connected with said first N-type FET,
said second N-type FET, said second electrode, said
second P-type FET, said P-type push-up FET and said
input terminal of said inverter, receiving said digital
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voltage, switching a conduction state thereof according
to said digital voltage, and using an original first voltage
drop of said first capacitor to control a gate voltage of
said P-type push-up FET to be at a low stabilization
voltage that is lower than said low voltage to drive said
load to operate fast when said digital voltage rises from
a low level to a high level.

2. The high load driving device according to claim 1,
wherein when said digital voltage is at said low level, said first
P-type FET, said second N-type FET and said second P-type
FET are turned on, and said first N-type FET, said P-type
push-up FET and said third N-type FET are turned off, and
wherein said first voltage drop is equal to difference between
a voltage of said high level and said low level voltage.

3. The high load driving device according to claim 1,
wherein when said digital voltage rises from said low level to
said high level, said first P-type FET, said second N-type FET
and said second P-type FET are turned off, and said first
N-type FET, said P-type push-up FET and said third N-type
FET are turned on, and wherein said second electrode is
controlled to be at said low stabilization voltage in response to
voltage variation of said first electrode, and wherein said third
N-type FET controls a gate voltage of said P-type push-up
FET to be at said low stabilization voltage, whereby said load
is driven to operate fast.

4. The high load driving device according to claim 1,
wherein a source and a drain of said P-type push-up FET are
respectively connected with said high voltage and said load,
and wherein a gate and a source of said first P-type FET are
respectively connected with said input terminal of said
inverter and said high voltage, and said gate of said first
P-type FET receives said digital voltage, and wherein a gate
and a drain of said first N-type FET are respectively con-
nected with said input terminal of said inverter and a drain of
said first P-type FET, and said gate of said first N-type FET
receives said digital voltage, and wherein a gate of said sec-
ond N-type FET is connected with drains of said first P-type
FET and said first N-type FET, and a drain of said second
N-type FET is connected with said low voltage, and a source
of said second N-type FET is connected with a source of said
first N-type FET and said second electrode, and wherein a
gate of said second P-type FET is connected with said input
terminal of said inverter, and a source of said second P-type
FET is connected with said high voltage, and a drain of said
second P-type FET is connected with a gate of said P-type
push-up FET, and said gate of said second P-type FET
receives said digital voltage, and wherein a gate of said third
N-type FET is connected with said input terminal of said
inverter and said gate of said second P-type FET, and a source
of said third N-type FET is connected with said source of said
first N-type FET, said source of said second N-type FET and
said second electrode, and a drain of said third N-type FET is
connected with said gate of said P-type push-up FET and said
drain of said second P-type FET, and said gate of said third
N-type FET receives digital voltage.

5. The highload driving device according to claim 1 further
comprising

a second capacitor having a third electrode and a fourth
electrode, wherein said third electrode connected with
said output terminal of said inverter;

an N-type pull-down FET connected with said low voltage
and said load;

a fourth N-type FET connected with said input terminal of
said inverter and said low voltage, receiving said digital
voltage, and switching a conduction state thereof
according to said digital voltage;
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a third P-type FET connected with said fourth N-type FET
and said input terminal of said inverter, receiving said
digital voltage, and switching a conduction state thereof
according to said digital voltage;

a fourth P-type FET connected with said fourth N-type
FET, said third P-type FET, said fourth electrode and
said high voltage, and switching a conduction state
thereof according a conduction state of said fourth
N-type FET;

a fifth N-type FET connected with said low voltage, said
input terminal of said inverter and said N-type pull-down
FET, receiving said digital voltage, and switching a con-
duction state thereof according to said digital voltage;
and

a fifth P-type FET connected with said third P-type FET,
said fourth P-type FET, said fourth electrode, said fifth
N-type FET, said N-type pull-down FET and said input
terminal of said inverter, receiving said digital voltage,
switching a conduction state thereof according to said
digital voltage, and using an original second voltage
drop of said second capacitor to control a gate voltage of
said N-type pull-down FET to be at a high stabilization
voltage that is higher than said high voltage to drive said
load to operate fast when said digital voltage drops from
said high level to said low level.

6. The high load driving device according to claim 5,
wherein when said digital voltage is at said high level, said
fourth N-type FET, said fourth P-type FET and said fifth
N-type FET are turned on, and said third P-type FET, said
N-type pull-down FET and said fifth P-type FET are turned
off, and wherein said second voltage drop is equal to differ-
ence between a voltage of said low level and said high volt-
age.

7. The high load driving device according to claim 5,
wherein when said digital voltage drops from said high level
to said low level, said fourth N-type FET, said fourth P-type
FET and said fifth N-type FET are turned off, and said third
P-type FET, said N-type pull-down FET and said fifth P-type
FET are turned on, and wherein said fourth electrode is con-
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trolled to be at said high stabilization voltage in response to
voltage variation of said third electrode, and wherein said fifth
P-type FET controls a gate voltage of said N-type pull-down
FET to be at said high stabilization voltage, whereby said load
is driven to operate fast.

8. The high load driving device according to claim 5,
wherein a source and a drain of said N-type pull-down FET
are respectively connected with said low voltage and said
load, and wherein a gate and a source of said fourth N-type
FET are respectively connected with said input terminal of
said inverter and said low voltage, and said gate of said fourth
N-type FET receives said digital voltage, and wherein a gate
and a drain of said third P-type FET are respectively con-
nected with said input terminal of said inverter and a drain of
said fourth N-type FET, and said gate of said third P-type FET
receives said digital voltage, and wherein a gate of said fourth
P-type FET 1s connected with said drains of said fourth
N-type FET and said third P-type FET, and a drain of said
fourth P-type FET is connected with said high voltage, and a
source of said fourth P-type FET is connected with a source of
said third P-type FET and said fourth electrode, and wherein
a gate of said fifth N-type FET is connected with said input
terminal of said inverter, and a source of said fifth N-type FET
is connected with said low voltage, and a drain of said fifth
N-type FET is connected with a gate of said N-type pull-down
FET, and said gate of said fifth N-type FET receives said
digital voltage, and wherein a gate of said fifth P-type FET is
connected with said input terminal of said inverter and said
gate of said fifth N-type FET, and a source of said fifth P-type
FET is connected with said source of said third P-type FET,
said source of said fourth P-type FET and said fourth elec-
trode, and a drain of said fifth P-type FET is connected with
said gate of said N-type pull-down FET and said drain of said
fifth N-type FET, and said gate of said fifth P-type FET
receives said digital voltage.

9. The high load driving device according to claim 1,
wherein said low voltage is a ground potential.

* 0k %k k%



