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HIGH VOLTAGE CHARGE PUMP CIRCUIT 

FIELD OF THE INVENTION 

[0001] The present invention relates generally to semicon 
ductor integrated circuits. More particularly, it pertains to 
devices and methods to selectively transfer a high-voltage 
signal in a charge pump circuit. 

BACKGROUND OF THE INVENTION 

[0002] Integrated circuits often require supply voltages of 
greater potential than that provided by an external voltage 
source (external supply). Memory circuits such as dynamic 
random access memories (DRAMs) and video DRAMs 
require higher internal voltages to pre-charge memory Word 
lines and the like. Flash memories may require high voltages 
for programming operations, such as erasing. Integrated 
circuits that are dependent upon a limited external poWer 
supply, such as a battery, must generate additional supply 
voltages using conversion circuitry. Charge pumps have 
been used as on-chip voltage generators capable of provid 
ing a voltage more positive than the most positive external 
supply or more negative than the most negative external 
supply. 

[0003] In certain circumstances, the external supply may 
already be at a high voltage level already. One such circum 
stance includes life-cycle testing of an integrated circuit 
during the manufacturing process. Life-cycle testing 
includes a high-voltage, high temperature test to eliminate 
integrated circuits that have an undesired probability of 
failure Within a predetermined amount of time. In this test, 
the charge pump may generate from the high-voltage exter 
nal supply an even higher voltage level than intended. This 
higher voltage level may cause damage to an integrated 
circuit, that otherWise may not have the undesired probabil 
ity of failure, Which reduces the yield of saleable integrated 
circuits during the manufacturing process. 

[0004] Several techniques have been introduced in an 
attempt to alleviate the problem, including the use of diode 
clamps and diode stacks. HoWever, these techniques are 
engaged after the integrated circuit has built up a potentially 
damaging level of voltage, making the effectiveness of these 
techniques questionable. Additionally, these techniques can 
not be turned on or off as needed. 

[0005] Thus, What is needed are devices and methods to 
selectively control the generation of high voltages in charge 
pump circuits. 

SUMMARY OF THE INVENTION 

[0006] The above mentioned problems With charge pump 
circuits and other problems are addressed by the present 
invention and Will be understood by reading and studying 
the folloWing speci?cation. Devices and methods are 
described Which accord these bene?ts. 

[0007] An illustrative embodiment includes a charge 
pump circuit. The charge pump circuit includes a gating 
stage to generate a gating signal; the gating stage includes at 
least one boosting stage to boost the gating signal to a 
predetermined level of energy. The charge pump circuit 
further includes an output stage having a ?rst, a second, and 
a third connection; the ?rst connection of the output stage is 
receptive to a high-voltage signal; the second connection of 
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the output stage is coupled to the gating stage to receive the 
gating signal; and the third connection presents the high 
voltage signal. The charge pump circuit further includes a 
bypass stage coupled to the gating stage to selectively act 
upon the boosting stage so as to alloW the output stage to 
output a desired level of the high-voltage signal. 

[0008] Another illustrative embodiment includes a charge 
pump circuit. The charge pump circuit includes a gating 
stage to generate a gating signal; the gating stage includes at 
least one boosting stage to boost the gating signal to a 
predetermined level of energy; the boosting stage includes a 
delay stage to assist the boosting stage to boost the gating 
signal to the predetermined level of energy. The charge 
pump circuit further includes an output stage having a ?rst, 
a second, and a third connection; the ?rst connection of the 
output stage is receptive to a high-voltage signal; the second 
connection of the output stage is coupled to the gating stage 
to receive the gating signal; and the third connection pre 
sents the high-voltage signal. The charge pump circuit 
further includes a bypass stage coupled to the gating stage to 
selectively act upon the gating stage so as to bypass the 
delay stage. 
[0009] Another illustrative embodiment includes a charge 
pump circuit. The charge pump circuit includes a phase 
generator to generate a ?rst and a second phase. The charge 
pump circuit further includes a gating stage to generate a 
gating signal; the gating stage includes a ?rst and second 
boosting stage to boost the gating signal to a predetermined 
level of energy. The charge pump circuit further includes a 
high-voltage generator to provide a high-voltage signal; the 
high-voltage signal includes a ?rst and a second main 
energy-storing device. The charge pump circuit further 
includes an output stage coupled to the gating stage; the 
output stage receives and outputs the high-voltage signal; 
the output stage includes a ?rst and a second output device. 
The charge pump circuit further includes a bypass stage 
coupled to the gating stage to selectively act upon the gating 
stage so as to alloW the output stage to output a desired level 
of the high-voltage signal; the bypass stage includes a ?rst 
and a second bypassing circuit. 

[0010] These and other embodiments, aspects, advan 
tages, and features of the present invention Will be set forth 
in part in the description Which folloWs, and in part Will 
become apparent to those skilled in the art by reference to 
the folloWing description of the invention and referenced 
draWings or by practice of the invention. The aspects, 
advantages, and features of the invention are realiZed and 
attained by means of the instrumentalities, procedures, and 
combinations particularly pointed out in the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a block diagram of a device according to 
an embodiment of the present invention. 

[0012] FIG. 2 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. 

[0013] FIG. 3 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. 

[0014] FIG. 4 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. 
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[0015] FIGS. 5A-5B are tWo parts of a circuit diagram 
illustrating a charge pump circuit according to one embodi 
ment of the present invention. 

[0016] FIG. 6 is a timing diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. 

DETAILED DESCRIPTION 

[0017] In the folloWing detailed description of the inven 
tion, reference is made to the accompanying draWings Which 
form a part hereof, and in Which is shoWn, by Way of 
illustration, speci?c embodiments in Which the invention 
may be practiced. In the draWings, like numerals describe 
substantially similar components throughout the several 
vieWs. These embodiments are described in sufficient detail 
to enable those skilled in the art to practice the invention. 
Other embodiments may be utiliZed and structural, logical, 
and electrical changes may be made Without departing from 
the scope of the present invention. 

[0018] The transistors described herein include transistors 
from bipolar-junction technology (BJT), ?eld-effect tech 
nology (FET), or complementary metal-oxide-semiconduc 
tor (CMOS). A metal-oxide-semiconductor (MOS) transis 
tor includes a gate, a ?rst node (drain) and a second node 
(source). Since a MOS is typically a symmetrical device, the 
true designation of “source” and “drain” is only possible 
once voltage is impressed on the terminals. The designations 
of source and drain herein should be interpreted, therefore, 
in the broadest sense. 

[0019] The terms “high” and “loW” as used herein refer to 
Vcc, the supply voltage, and ground, respectively. The term 
“external supply” as used herein refers to Vcc, the supply 
voltage. 
[0020] The term “energy-storing device” described herein 
includes any devices capable of storing charges. The term 
“energy-storing device” includes a capacitor. The capacitor 
described herein can be any capacitor fabricated on an 
integrated circuit using any fabrication technique. The 
energy-storing device described herein, hoWever, may be 
fabricated as an n-channel transistor; the transistor’s source 
and drain are connected together to form one conductive 
plate, its gate forms the other conductive plate, and the oxide 
layer forms the dielectric. 

[0021] The term “pre-charging device” described herein 
includes any devices capable of providing charges to main 
tain a predetermined level of charges in an energy-storing 
device While a system that includes the energy-storing 
device is turned off. The reason for pre-charging is thus: the 
energy-storing device may have to store a large amount of 
charges to enable a charge pump circuit to provide a 
high-voltage signal. Without pre-charging, an undesired 
amount of time may have to be taken once the system is 
turned on to charge the energy-storing device. The pre 
charging device described herein can be a square-laW 
device. The pre-charging device described herein can be any 
transistor fabricated on an integrated circuit using any 
fabrication technique. The pre-charging device described 
herein, hoWever, may be fabricated as an n-channel transis 
tor With its drain and gate connected together; the drain is 
connected to an external supply. 

[0022] The term “charging device” described herein 
includes any devices capable of charging an energy-storing 
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device up to the level of the external supply. The purpose of 
the charging device is to charge the energy-storing device to 
compensate for any level degradation that may occur from 
the pre-charged process. The charging device described 
herein can be any transistor fabricated on an integrated 
circuit using any fabrication technique. The charging device 
described herein, hoWever, may be fabricated as an n-chan 
nel transistor. This transistor may be con?gured With its 
drain connected to an external supply. 

[0023] The embodiments of the present invention focus on 
the problem of controlling the formation of high-voltage 
signals in a charge pump circuit When the external supply is 
already at a high voltage level. One such case includes a 
burn-in test. This test is a speci?c implementation of a 
life-cycle testing strategy designed to eliminate from the 
yield process manufactured integrated circuits that have an 
undesired probability of failure Within a predetermined 
amount of time in operation. 

[0024] In the manufacturing process, an integrated circuit 
is produced as the result of fabrication techniques. Then, the 
integrated circuit goes through assembly operations. At this 
point, the integrated circuit is operational. HoWever, there is 
a probability that the integrated circuit may include defects, 
such as marginal gate oxide, Weak source-drain junction, or 
both. This probability is a measure of the likelihood that the 
integrated circuit may fail prematurely during operation in 
the ?eld. In one embodiment of the application of the 
burn-in test, the integrated circuit is placed in an oven at 
about 125 degrees Celsius. The voltages used in the burn-in 
test vary depending on the thickness of the gate oxide of the 
integrated circuit. In general, these voltages are at a high 
voltage level. The charge-pump circuit responsive to such a 
high voltage level produces even higher voltages. These 
higher voltages may damage integrated circuits that may not 
have the undesired probability of premature failure. 

[0025] The embodiments of the present invention inhibit 
these higher voltages from being formed in a charge pump 
circuit When the external supply is already at a high voltage 
level. 

[0026] FIG. 1 is a block diagram of a device according to 
an embodiment of the present invention. The device 100 has 
a charge pump 102, an oscillator 106, and operational circuit 
104. The operational circuit 104 can be any functional 
circuit; for example, a memory device such as a dynamic 
random access memory (DRAM) or ?ash. The charge pump 
102 converts Vcc provided by an external poWer supply into 
a higher potential Vccp. The operational circuit 104, there 
fore, has both Vcc and Vccp available. 

[0027] FIG. 2 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. The charge pump circuit 200 includes a gating 
stage 202. The gating stage 202 generates a gating signal to 
control an output stage 208. 

[0028] The output stage 208 is receptive to at least one 
high-voltage signal from a high-voltage generator 210. In 
one embodiment, at node 218, an output load, such as the 
capacitor 220, may be placed upon the node 218 and ground. 
HoWever, in other embodiments, linear, non-linear, or a 
combination of linear and non-linear elements may be 
placed upon the node 218 to function as an output load. 

[0029] The gating stage 202 also includes a boosting stage 
204. The boosting stage 204 boosts the gating signal to a 
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predetermined voltage level. In one embodiment, once the 
boosting stage 204 boosts the gating signal to the predeter 
mined voltage level, the output stage 208 may output the 
high-voltage signal Without any degradation. The term deg 
radation means the inclusion of level degradation associated 
With a slight reduction in the level of the high-voltage signal 
due to the threshold voltage associated With n-channel 
transistors. 

[0030] The boosting stage 204 includes a delay stage 216. 
The delay stage 216 assists the boosting stage 204 to boost 
the gating signal to the predetermined voltage level. In one 
embodiment, such delay may be greater than about four 
nanoseconds depending on the con?guration of the charge 
pump circuit 200. In another embodiment, such delay may 
be less than about four nanoseconds depending on the 
con?guration of the charge pump circuit 200. 

[0031] The charge pump circuit 200 also includes a bypass 
stage 212. In one embodiment, the bypass stage 212 selec 
tively acts upon the gating stage 202 to bypass the ability of 
the gating stage 202 to present a certain level of the gating 
signal. In another embodiment, the bypass stage 212 selec 
tively acts upon the boosting stage 204 to bypass the ability 
of the boosting stage 204 to boost the gating signal. In yet 
another embodiment, the bypass stage 212 selective acts 
upon the delay stage 216 to bypass the ability of the delay 
stage 216 to assist the boosting stage to boost the gating 
signal. In all embodiments, the output stage 208 presents a 
desired output voltage signal that Would inhibit damage to 
circuitry or semiconductor breakdoWn due to the selective 
acts of the bypass stage 212. 

[0032] FIG. 3 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. FIG. 3 contains elements similar to those 
described in FIG. 2. The above descriptions of similar 
elements are incorporated here in full. The charge pump 
circuit 300 includes a breakdoWn inhibitor 312. The break 
doWn inhibitor 312 inhibits semiconductor breakdoWn in the 
charge pump circuit 300. 

[0033] Semiconductor breakdowns in the charge pump 
circuit 300 include breakdoWns of gate oxide and break 
doWns of source-drain junction. Gate oxide is the framework 
that alloWs an electric ?eld to be created inside a transistor 
to render the How of current controllable. Gate oxide is 
typically groWn over the substrate of the transistor. This gate 
oxide layer is essentially insulated from the rest of the 
transistor. This construction gives transistors that use gate 
oxide technology an extremely high gate-input resistance. 
The dimensions, Width and length, of the gate oxide are 
considered to be important because these dimensions de?ne 
the active channel of the transistor. When the charge pump 
circuit builds up from a high external supply an even higher 
output voltage, the gate oxide may break doWn. Such 
breakdoWn collapses the frameWork or the active channel 
that alloWs the electric ?eld to be formed in the transistor, 
and thus, renders the transistor unusable. 

[0034] The breakdoWn of the source-drain junction affects 
the voltage-current characteristics of a transistor. In the 
physics of the formation of the source-drain junction, a 
diode can be assumed to model the behavior of the source 
drain junction. This diode can be controlled to operate the 
transistor in at least tWo Well-knoWn states: forWard-bias and 
reverse-bias. When the charge pump circuit builds up from 
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a high external supply an even higher output voltage, the 
source-drain junction may temporarily break doWn. In other 
Words, the assumed diode may temporarily break doWn to 
behave more like a short circuit rather than maintain the 
characteristics of a diode. 

[0035] Returning to the charge pump circuit 300, the 
breakdoWn inhibitor 312 senses When a high voltage level 
may cause semiconductor breakdoWns in the charge pump 
circuit 300. When the breakdoWn inhibitor 312 senses such 
a high voltage level, in one embodiment, it selectively acts 
upon the gating stage 302 so that the gating stage 302 may 
provide a gating signal at a predetermined level to the output 
stage 308. In response to such a gating signal, the output 
stage 308 outputs a voltage level less than the input voltage 
received from the high-voltage generator 310. 

[0036] FIG. 4 is a block diagram illustrating a charge 
pump circuit according to one embodiment of the present 
invention. A charge pump circuit 400 includes stages, cir 
cuits, and devices that Will be described herein. In one 
embodiment, the charge pump circuit 400 includes tWo 
parallel sets of stages, circuits, or devices. In one embodi 
ment, While one set of the stages, circuits, or devices Will be 
discharging to provide a desired level of high-voltage out 
put, the other set of stages, circuits, or devices Will be 
charging up. Once the one set of the stages, circuits, or 
devices discharges, the other set Will then discharge. Hence, 
the charge pump circuit 400“pumps” charges so as to 
maintain the desired level of high-voltage output. 

[0037] The charge pump circuit 400 includes a phase 
generator 424. The phase generator 424 generates tWo 
signals, (1)0 and (1)180, that can be interpreted as out of phase 
With respect to each other by about 180 degrees. These 
signals enable the charge pump circuit 400 to alternatively 
activate a set of stages, circuits, or devices to pump charges. 
In one embodiment, these tWo signals can be at logic level 
0 or 1. In another embodiment, these tWo signals may not 
have the same logic level for a certain period of time for 
stable circuit operation. 

[0038] The generated signal (1)0 is presented to a ?rst set of 
stages, circuits, or devices. Speci?cally, the generated signal 
(1)0 is presented to a ?rst boosting stage 4040 of a gating stage 
402, a ?rst bypass circuit 4120, and a ?rst main energy 
storing device of a high-voltage generator 410. The ?rst 
boosting stage 4040 boosts a gating signal to a predeter 
mined level and presents this gating signal to a ?rst output 
device 4080 of an output stage 408. This boosted gating 
signal alloWs the ?rst output device 4080 to present a 
high-voltage signal provided by the ?rst main energy-storing 
device 4220 of the high-voltage generator 410 at node 418. 
A load 420 is placed across the node 418. 

[0039] The generated signal (1)180 is presented to a second 
set of stages, circuits, or devices. Speci?cally, the generated 
signal (1)180 is presented to a second boosting stage 4041 of 
the gating stage 402, a second bypass circuit 4121, and a 
second main energy-storing device of the high-voltage gen 
erator 410. The second boosting stage 4041 boosts another 
gating signal to a predetermined level and presents this 
gating signal to a second output device 4081 of the output 
stage 408. This boosted gating signal alloWs the second 
output device 4081 to present another high-voltage signal 
provided by the second main energy-storing device 4221 of 
the high-voltage generator 410 at node 418. 
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[0040] As described heretofore, only one of the signals (1)0 
and (1)180 is at a level that Would activate one set of stages, 
circuits, or devices. For example, While (1)0 is at a logic level 
1, the ?rst set of stages, circuits, or devices Will be discharg 
ing to output a high-voltage signal to node 418; (1)180 Will be 
at a logic level 0 and the second set of stages, circuits, or 
devices Will be charging up. The neXt time period, (1)180 Will 
be at a logic level 1 and the second set of stages, circuits, or 
devices Will noW be discharging to maintain the high 
voltage signal at node 418; during this time period, (1)0 Will 
be at a logic level 0 and the ?rst set of stages, circuits, or 
devices Will be charging up. This process continues the 
outputting of the high-voltage signal at node 418. 

[0041] HoWever, if either the ?rst bypass circuit 4120 or 
the second bypass circuit 4121 senses that the output high 
voltage signal at node 418 Will be at an undesired level, 
either the ?rst bypass circuit 4120 or the second bypass 
circuit 4121 may selectively bypass the boosting of the 
gating signal in the activated set of stages, circuits, or 
devices so as to inhibit the undesired high-voltage signal 
from being presented at node 418. In one embodiment, 
either the ?rst bypass circuit 4120 or the second bypass 
circuit 4121 forces the gating signal to be presented to the 
output stage 408 contemporaneously With the presentation 
of the high-voltage signal from the high-voltage generator 
410; in this embodiment, since the gating signal did not have 
time to be boosted, the output stage 408 presents a desired 
level of the high-voltage signal. 

[0042] FIGS. 5A-5B are tWo parts of a circuit diagram 
illustrating a charge pump circuit according to one embodi 
ment of the present invention. The charge pump circuit 500 
includes a signal interface 532. The signal interface 532 is 
receptive of the POSC signal S526, the BIOPT signal S528, 
and the BYPASS signal S530. In one embodiment, the signal 
interface 532 is composed of input pins in an integrated 
circuit (not shoWn) that includes the charge pump circuit 
500. 

[0043] The POSC signal S526 provides timing to the 
charge pump circuit 500. The POSC signal S526 is a 
symmetrical signal With a predetermined period that is 
generated from an eXternal oscillator circuit (not shoWn). 
The BIOPT signal S528 controls Whether the charge pump 
circuit 500 is to pump charges. When the BIOPT signal S528 
is at a high level, the charge pump circuit is disengaged from 
pumping charges. When the BIOPT signal S528 is at a loW 
level, the charge pump circuit is engaged in pumping 
charges. The BYPASS signal S530 controls Whether a gating 
signal Would be boosted to enable the outputting of a full 
high-voltage signal at the output stage. HoW the BYPASS 
signal S530 controls the boosting of the gating signal Will be 
discussed herein. 

[0044] The output of the NOR gate N530 is input into a 
phase generator 524. The purpose of the phase generator 524 
is to drive tWo parallel circuits of the charge pump circuit 
500. When one of these tWo parallel circuits is producing a 
pumped high voltage level, the other is charging up. The 
phase generator 524 alternatively drives these tWo parallel 
circuits. 

[0045] For illustrative purposes only, suppose the output 
signal of the NOR gate N530 is at a high level. This signal 
of the NOR gate N530 is input into an inverter I532 and a 
NAND gate N534, of an SR latch L534. The inverter I532 
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inverts the high-level signal and presents a loW-level signal 
to the NAND gate N534O of the SR latch L534. The NAND 
gate N534O of the SR latch L534 in response to the loW-level 
signal produces a high-level signal at node E. Correspond 
ingly, the NAND gate N5341 of the SR latch L534 produces 
a loW-level signal at node F. 

[0046] Returning to node E, the high-level signal at node 
E is presented to an inverter I539. The inverter I539 inverts 
the high-level signal and presents a loW-level signal to a 
NAND gate N536O of an SR latch L536. The NAND gate 
N5360 of the SR latch L536 in response to the loW-level 
signal produces a high-level signal at node G. The high-level 
signal at node E is also presented to a delay stage 5160. The 
delay stage 5160 Will be discussed beloW 

[0047] Returning to node F, the loW-level signal at node F 
is presented to an inverter I540. The inverter I540 inverts the 
loW-level signal at node F and presents a high-level signal to 
a NAND gate N5361 of the SR latch L536. The NAND gate 
N5361 of the SR latch L536 produces a loW-level signal at 
node H. The loW-level signal at node F is also presented to 
a delay stage 5161. The delay stage 5161 Will be discussed 
beloW. 

[0048] Therefore, nodes E, F, G, and H are output nodes 
of the phase generator 524. 

[0049] Returning to node G, the high-level signal at node 
G is input into a driver stage 5380. The driver stage 5380 
includes a series of cascading inverters I540, I542, I544, and 
I546. The purpose of these inverters is to drive the input 
signal from node G to ensure that there are adequate edge 
rates. This input signal may need to maintain a certain 
integrity When it is passed on to subsequent stages of the 
charge pump circuit 500. The term “drive” is understood to 
mean the inclusion of maintaining an acceptable level of rise 
and fall times of an alternating signal. In one embodiment, 
to drive a signal With the desired characteristics at the output 
of the inverter I546, each succeeding inverter of the driver 
stage 5380 is at a predetermined siZe. In one embodiment, 
each succeeding inverter of the driver stage 5380 is larger 
than the last inverter. 

[0050] The driver stage 5380 reproduces a high-level sig 
nal at node I. The foregoing discussion regarding the driver 
stage 5380 is also applicable to the driver stage 5381. 
Therefore, the above discussion is incorporated here in full 
to describe the driver stage 5381. Since a loW-level signal is 
input into the driver stage 5381, the driver stage 5381 
reproduces a loW-level signal at node J. 

[0051] Returning to node G, the high-level signal at node 
G is presented to a bypass stage 5120. In one embodiment, 
the bypass stage includes a NAND gate N505. One input 
into the NAND gate N505 includes the signal from node G, 
and the other input signal is from the BYPASS signal S530. 
For illustrative purposes, suppose the BYPASS signal S530 
is at a loW level. Since one of the input signals into the 
NAN D gate N505 is loW, the output of the NAN D gate N505 
is high. This high-level signal is presented to the delay stage 
5160, Which Will be described beloW. 

[0052] Returning to node H, the loW-level signal at node 
H is presented to a bypass stage 5121. In one embodiment, 
the bypass stage includes a NAND gate N507. One input 
into the NAND gate N507 includes the signal from node H, 
and the other input signal is from the BYPASS signal S530. 
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For illustrative purposes, suppose the BYPASS signal S530 
is at a loW level. Since one of the input signals into the 
NAN D gate N507 is loW, the output of the NAN D gate N507 
is high. This high-level signal is presented to a delay stage 
5161, Which Will be described below. 

[0053] Returning to node I, the high-level signal at node I 
is presented to a high-voltage generator 5220. Speci?cally, 
the high-level signal is presented to an energy-storing device 
T556 of the high-voltage generator 5220. The energy-storing 
device T556 has been pre-charged by a pre-charging device 
T558 to a level near the external supply. The energy-storing 
device T556 has also been charged up to the level of the 
external supply by the charging device T562. The gate of the 
charging device T562 is receptive to the charges from the 
previous phase of the charge pump circuit 500. Because the 
control of the gate of the charging device T562 does not limit 
the present invention, it is not presented in full detail here. 

[0054] The high-voltage generator 5220 also includes a 
coupling device T560. The purpose of the coupling device 
T560 is to couple the high-voltage generator 5220 and a 
boosting stage of the charge pump circuit 500, Which Will be 
discussed herein. In one embodiment, the coupling device 
T560 is a square-laW device, such as a diode. In another 
embodiment, the coupling device T560 is a transistor; the 
drain of the transistor is connected to the gate of the 
transistor; the drain of the transistor is coupled to the 
boosting stage; the source is connected to one of the plates 
of the energy-storing device T556. 

[0055] The foregoing discussion regarding high-voltage 
generator 5220 is applicable to a high-voltage generator 5221 
since these high-voltage generators have similar elements. 
Therefore, the above discussion is incorporated here in full 
to describe the high-voltage generator 5221. Speci?cally, the 
high-voltage generator 5221 includes an energy-storing 
device T564, a pre-charging device T566, a charging device 
T570, and a coupling device T568. 

[0056] Returning to the high-level signal at node I, this 
high-level signal at node I is presented to the energy-storing 
device T556. The energy-storing device T556 has been 
charged up to the level of the external supply Vcc by the 
charging device T562. When the high-level signal at node I 
is presented to the energy-storing device T556, the energy 
storing device T556 Will be charged up from the voltage 
level Vcc to a higher voltage level above Vcc (hereinafter, 
2Vcc). In one embodiment, the term “2Vcc” means the 
inclusion of a voltage level that is nearly tWice the voltage 
level Vcc. In another embodiment, the term “2Vcc” means 
the inclusion of a voltage level that is precisely tWice the 
voltage level Vcc. Hence, the energy-storing device T556 
stores an amount of charges that generates a 2Vcc voltage 
level. The 2Vcc voltage level is presented at node A. 

[0057] This 2Vcc voltage level at node Ais presented to an 
output stage 508. Speci?cally, the 2Vcc voltage level is 
presented to a drain of a transistor T5080. As Will be 
discussed herein, since the transistor T508O is not yet con 
ducting current, the charges stored in the energy-storing 
device T556 are maintained, and the 2Vcc voltage level 
continues to be presented at node A. The reason the tran 
sistor T508O is not conducting current is that the charges 
provided at node C are not suf?cient to forWard-bias the 
transistor T5080. 
[0058] In one embodiment, the output stage 508 comprises 
at least one output device. This output device includes a ?rst, 
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a second, and a third connection. In another embodiment, the 
output stage 508 comprises at least one transistor. This 
transistor includes a gate, a drain, and a source. The fore 
going discussion regarding the transistor T508O is applicable 
to a transistor T5081 since these transistors have similar 
functionality. Therefore, the above discussion is incorpo 
rated here in full to describe the transistor 5081. 

[0059] Returning to node I, the high-level signal is also 
presented to a boosting stage 5040. Speci?cally, the high 
level signal is provided to an energy-storing device T572 of 
the boosting stage 5040. The energy-storing device T572 has 
been pre-charged by a pre-charging device T578 to a level 
near that of the external supply. The energy-storing device 
T572 has also been charged up to the level of the external 
supply by the charging device T576. The gate of the charg 
ing device T576 is receptive to the charges from the previous 
phase of the charge pump circuit 500. Because the control of 
the gate of the charging device T576 does not limit the 
present invention, it is not presented in full detail here. 

[0060] Returning to node I, When the high-level signal is 
presented to the energy-storing device T572, the energy 
storing device T572 Will be charged up from the voltage 
level Vcc to 2Vcc. Hence, the energy-storing device T572 
stores an amount of charges that generates a 2Vcc voltage 
level. 

[0061] The boosting stage 5040 includes a charge-transfer 
device T574. In one embodiment, the charge-transfer device 
T574 is a transistor With its drain connected to the energy 
storing device T572, its gate connected to node A, and its 
source connected to an energy-storing device T580 of the 
boosting stage 5040. As previously discussed, the voltage at 
node A is at a 2Vcc voltage level. At this voltage level at the 
gate, the charge-transfer device T574 is forWard-biased and 
alloWs charges to How from the energy-storing device T572 
to the energy-storing device T580. 

[0062] The energy-storing device T580 has been pre 
charged by a pre-charging device T582 to a level near the 
external supply. The energy-storing device T580 has also 
been charged up to the level of the external supply Vcc by 
the charging device T584. The gate of the charging device 
T584 is receptive to the charges from the previous phase of 
the charge pump circuit 500. Because the control of the gate 
of the charging device T584 does not limit the present 
invention, it is not presented in full detail here. 

[0063] When charges ?oW from the energy-storing device 
T572 to the energy-storing device T580, the energy-storing 
device T580 stores this additional amount of charges. In one 
embodiment, this additional amount of charges plus the 
stored charges generate a slightly higher voltage level than 
Vcc at node C. In one embodiment, this higher voltage level 
is the sum of Vcc and Vt (hereinafter, Vcc+Vt). Vt is the 
threshold voltage of a transistor that When applied at the 
proper polarity Will transition the transistor into a forWard 
biased state. 

[0064] The charges in the energy-storing device T580 How 
to node C Wherein the charges are presented to the output 
stage 508. Speci?cally, the charges are presented to a gate of 
the transistor T5080. This amount of charges from the 
energy-storing device T580 is not suf?cient to forWard-bias 
the transistor T5080. 

[0065] The foregoing discussion regarding the boosting 
stage 5040 is applicable to a boosting stage 5041 since these 
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boosting stages have similar elements. Therefore, the above 
discussion is incorporated here in full to describe the boost 
ing stage 5041. Speci?cally, the boosting stage 5041 includes 
an energy-storing device T586, a pre-charging device T591, 
a charging device T590, a charge-transfer device T588, an 
energy-storing device T592, a pre-charging device T593, 
and a charging device T594. 

[0066] Returning to node I, the high-level signal at node I 
is presented to the delay stage 5161. Speci?cally, the high 
level signal is presented to tWo delay devices, D595 and 
D596. These delay devices serve to delay the boosting of the 
energy-storing device T592. Such delay alloWs the energy 
storing device T592 to receive additional charges ?oWing 
from the energy-storing device T586 through the charge 
transfer device T588. In one embodiment, each delay device 
delays a signal by about tWo nanoseconds. 

[0067] The delayed high-level signal is presented to the 
NAND gate N597. The other input signal to the NAND gate 
N597 is from the bypass stage 5121, speci?cally from 
NAND gate N507. As discussed above, this signal from 
NAND gate N507 is a high-level signal. Since both inputs 
to the NAND gate N597 are both at a high level, the output 
of the NAND gate N597 is loW. 

[0068] This loW-level signal is presented to a NAND gate 
N598. The other input signal into the NAND gate N598 is 
from node F. As discussed above, this signal is at a loW level. 
Because one of the input signals into the NAND gate N598 
is a loW-level signal, the output of the NAND gate N598 is 
a high-level signal. 

[0069] This high-level signal is presented to a series of 
cascaded inverters, I599, I501, and I503. These series of 
cascaded inverters help to drive an input signal toWard the 
energy-storing device T592. Because a high-level signal is 
presented to this series of cascaded inverters, the inverters 
present a loW-level signal to the energy-storing device T592. 

[0070] In one embodiment, this loW-level signal is insuf 
?cient to charge the energy-storing device T592 to a prede 
termined quantity of charges that may be needed to output 
a high-voltage signal at output transistor T5081. Because the 
energy-storing device T592 is not charged up to the prede 
termined quantity, an insuf?cient level of charges Will ?oW 
from the energy-storing device T592 to the gate of the output 
transistor T5081. The transistor T5081 therefore is not for 
Ward-biased to output any voltage signal for this particular 
phase. 

[0071] Returning to node J, the loW-level signal at node J 
is presented to the energy-storing device T564. This loW 
level signal is insuf?cient to charge the energy-storing 
device T564 to a level of charges suf?cient to provide a 
pumped high-voltage level. The loW-level signal at node J is 
also presented to the energy-storing device T586. The loW 
level signal is also insuf?cient to charge the energy-storing 
device T586 to a level of charges to boost the charges at the 
energy-storing device T592. 

[0072] Therefore, When a loW-level signal is presented by 
the phase generator 524 at either node F or node J, the 
energy-storing devices T586 and T592 of the boosting stage 
and the energy-storing device T564 of the high-voltage 
generator T5221 Will not output a high-voltage signal 
through the output transistor T5081 of the output stage 508. 
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[0073] Returning to node J, the loW-level signal at node J 
is presented to the delay stage 5160. Speci?cally, the loW 
level signal is presented to tWo delay devices, D509 and 
D511. These delay devices serve to delay the boosting of the 
energy-storing device T580. Such delay alloWs the energy 
storing device T580 to receive additional charges ?oWing 
from the energy-storing device T572 through the transfer 
charge device T574. In one embodiment, each delay device 
delays a signal by about tWo nanoseconds. 

[0074] The delayed loW-level signal is presented to the 
NAND gate N513. The other input signal to the NAND gate 
N513 is from the bypass stage 5120, speci?cally from 
NAND gate N505. As discussed above, one input into the 
NAND gate N505 includes the high-level signal from node 
G, and the other input signal is from the BYPASS signal 
S530. For illustrative purposes, suppose the BYPASS signal 
S530 is at a loW level. Since one of the input signals into the 
NAN D gate N505 is loW, the output of the NAN D gate N505 
is high. This high-level signal is presented to the NAN D gate 
N513 of the delay stage 5160. Because one of the inputs to 
the NAND gate N513 is at a loW level, the output of the 
NAND gate N513 is high. 

[0075] This high-level signal is presented to a NAN D gate 
N515. The other input signal into the NAND gate N515 is 
from node E. As discussed above, this signal is a high-level 
signal. Because both input signals into the NAN D gate N598 
are at a high level, the output of the NAND gate N515 is a 
loW-level signal. 

[0076] This loW-level signal is presented to a series of 
cascaded inverters, I517, I519, and I521. This series of 
cascaded inverters help to drive an input signal toWard the 
energy-storing device T580. Because a loW-level signal is 
presented to this series of cascaded inverters, the inverters 
present a high-level signal to the energy-storing device 
T580. 

[0077] In one embodiment, this high-level signal is suf? 
cient to substantially charge the energy-storing device T580 
to a predetermined quantity of charges so as to provide for 
a voltage level of 2Vcc+Vt at node C. These charges ?oW 
from the energy-storing device T580 to the gate of the output 
transistor T5080. This amount of charges alloWs the transis 
tor T508O to fully output a high-voltage signal Without 
degradation, such as from a threshold voltage drop. The 
transistor T508O therefore is forWard-biased to conduct cur 
rent from its drain to the output node Vccp. In one embodi 
ment, an output load (not shoWn) is connected betWeen the 
output node Vccp and ground. 

[0078] Because the output transistor T508O is conducting 
current, the charges in the energy storing device T556 ?oW 
aWay from the energy-storing device T556 to node A. 
Additionally, charges from energy-storing device T572 Will 
How to node C. Then, a portion of these charges and the 
charges of T580 Will ?oW through the coupling device T560 
to join the charges at node A. At node A, the charges ?oW 
through the drain and the source of the output transistor 
T5080. Then the charges ?oW toWard the output node Vccp. 
At the output node Vccp, the charges ?oW through the output 
load, and discharge to ground. In one embodiment, this 
amount of charges alloWs a 2Vcc voltage to be presented at 
the output node Vccp. 

[0079] If the external supply Vcc is already at a high 
voltage level, the voltage presented at the output node Vccp 
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may be at an even greater voltage level. As discussed 
heretofore, this greater voltage level may damage the charge 
pump circuit 500 or other circuits in the vicinity of the 
charge pump circuit 500. 

[0080] In one embodiment, this greater voltage level can 
be controlled by either the bypass stage 5120 or the bypass 
stage 5121 depending on the phase generated by the phase 
generator 524. The term control is understood to mean the 
inclusion of diminishing the greater voltage level to a level 
that Will not damage the charge pump circuit or other 
circuits. In one embodiment, this control can be accom 
plished by inhibiting the energy-storing device T580 from 
boosting up from the additional charges ?oWing from the 
energy-storing device T572, or inhibiting the energy-storing 
device T592 from boosting up from the additional charges 
?oWing from the energy-storing device T586, depending on 
the phase generated by the phase generator 524. 

[0081] Such control can also be accomplished by provid 
ing a BYPASS signal S530. For illustrative purposes only, 
suppose the BYPASS signal S530 is at a high level. The 
NAND gate N505 of the bypass stage 5120 receives the 
signal at node G Which is high and the BYPASS signal S530 
Which is also high. Because both the input signals are high, 
the NAND gate N505 outputs a loW-level signal. 

[0082] This loW-level signal is input into the NAND gate 
N513 of the delay stage 5160. As discussed above, the other 
input signal into the NAN D gate N513 is a delayed loW-level 
signal. HoWever, this delayed loW-level signal is considered 
to be a don’t care signal because the signal from the NAND 
gate N505 is at a loW level. The NAND gate N513 outputs 
a high-level signal irrespective of the level of signal from the 
delay devices D511 and D509. Thus, the delay devices D511 
and D509 are essentially bypassed by the bypass phase 5120. 
[0083] The high-level signal from the NAND gate N513 is 
presented to the NAND gate N515. The other input signal, 
as previously discussed, from node E is also at a high level. 
Therefore, the NAND gate N515 outputs a loW-level signal. 
This loW-level signal is driven by the inverters, I517, I519, 
and I521 toWard the energy-storing device T580. The loW 
level signal is inverted by I521 to a high-level signal. This 
high-level signal is presented to the energy-storing device 
T580. 

[0084] The high-level signal boosts the charges stored in 
the energy-storing device T580 to a predetermined level that 
Will impose a 2Vcc voltage level at node C. Because the 
delay devices D511 and D509 Were bypassed by the bypass 
stage 5120, the charges in the energy-storing device T572 
may not have an opportunity to additionally boost the 
charges in the energy-storing device T580. The charges from 
T580 ?oW toWard the gate of the output transistor T5800. 
This amount of charges is sufficient to output a high voltage 
level but not as high as it Would have been had the 
energy-storing device T572 had an opportunity to boost the 
energy-storing device T580. 

[0085] The foregoing discussion is applicable to the 
bypass stage 5121, the delay stage 5161, the boosting stage 
5041, the high-voltage generator 5221, and the output tran 
sistor T508, When the phase generator 524 generates a phase 
that Would activate these stages, devices, and circuits to 
output a high-voltage signal. 

[0086] FIG. 6 is a timing diagram illustrating a charge 
pump circuit according to one embodiment of the present 
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invention. FIG. 6 shoWs the timings for a portion of a charge 
pump circuit as discussed in FIGS. 5A-5B. Circuit elements 
of FIGS. 5A-5B that are similar to those Whose timings are 
shoW in FIG. 6 have similar timings also. 

CONCLUSION 

[0087] Devices and methods have been described to out 
put a high-voltage signal in a charge pump circuit. The 
embodiments as described alloW a high-voltage signal to be 
output from a charge pump circuit Without level degradation. 
In cases Where the charge pump circuit may generate a 
high-voltage signal at a level that may damage circuitry of 
the charge pump circuit or other circuits in the vicinity of the 
charge pump circuit, a bypass process is initiated to inhibit 
such a high-voltage signal from being output. 

[0088] Although the speci?c embodiments have been 
illustrated and described herein, it Will be appreciated by 
those of ordinary skill in the art that any arrangement Which 
is calculated to achieve the same purpose may be substituted 
for the speci?c embodiment shoWn. This application is 
intended to cover any adaptations or variations of the present 
invention. It is to be understood that the above description 
is intended to be illustrative, and not restrictive. Combina 
tions of the above embodiments and other embodiments Will 
be apparent to those of skill in the art upon revieWing the 
above description. The scope of the invention includes any 
other applications in Which the above structures and fabri 
cation methods are used. Accordingly, the scope of the 
invention should only be determined With reference to the 
appended claims, along With the full scope of equivalents to 
Which such claims are entitled. 

What is claimed is: 
1. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to a high-voltage signal, Wherein the 
second connection of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the third connection presents the high-voltage signal; 
and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the at least one boosting stage so as to 
alloW the output stage to output a desired level of the 
high-voltage signal. 

2. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes: 

a ?rst energy storing device to store a ?rst predeter 
mined level of charges; 

a charge transfer transistor having a gate, a source, and 
a drain to transfer charges, Wherein the drain of the 
charge transfer transistor is receptive to the charges 
stored in the ?rst energy storing device; and 

a second energy storing device coupled to the source of 
the charge transfer transistor to store a second pre 
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determined level of charges, Wherein the charges 
stored in the second energy storing device is boosted 
When the charge transfer transistor transfers charges 
stored in the ?rst energy storing device to the second 
energy storing device; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to a high-voltage signal, Wherein the 
second connection of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the third connection presents the high-voltage signal; 
and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the second energy storing device so as 
to alloW the output stage to output a desired level of the 
high-voltage signal. 

3. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy, Wherein the boosting stage includes: 

a ?rst energy storing transistor having a gate, a source, 
and a drain to store a ?rst predetermined level of 
charges; 

a charge transfer transistor having a gate, a source, and 
a drain to transfer charges, Wherein the drain of the 
charge transfer transistor is coupled to the gate of the 
?rst energy storing transistor to receive the charges 
stored in the ?rst energy storing transistor; and 

a second energy storing transistor having a gate, a 
source, and a drain to store a second predetermined 
level of charges, Wherein the gate of the second 
energy storing transistor is coupled to the source of 
the charge transfer transistor, Wherein the gating 
signal is boosted to the predetermined level of 
energy When the charges stored in the second energy 
storing transistor is boosted by the charge transfer 
transistor in transferring charges stored in the ?rst 
energy storing transistor to the second energy storing 
transistor; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to a high-voltage signal, Wherein the 
second connection of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the third connection presents the high-voltage signal; 
and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the second energy storing transistor so 
as to alloW the output stage to output a desired level of 
the high-voltage signal. 

4. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

an output stage to output a high-voltage signal, Wherein 
the output stage includes at least one output transistor 
having a gate, a source, and a drain, Wherein the drain 
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of the output stage is receptive to a high-voltage signal, 
Wherein the gate of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the source presents the high-voltage signal; and 

a bypass stage coupled to the gating stage to selectively 
act upon the at least one boosting stage so as to alloW 
the output stage to output a desired level of the high 
voltage signal. 

5. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy, Wherein the at least one boosting stage includes 
a delay stage to assist the at least one boosting stage to 
boost the gating signal to the predetermined level of 
energy; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to a high-voltage signal, Wherein the 
second connection of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the third connection presents the high-voltage signal; 
and 

a bypass stage coupled to the gating stage to produce a 
bypass signal, Wherein the bypass signal selectively 
acts upon the gating stage to bypass the delay stage. 

6. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage comprises at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection is receptive of 
a high-voltage signal, Wherein the second connection is 
coupled to the gating stage to receive the gating signal, 
and Wherein the third connection presents the high 
voltage signal; and 

a breakdoWn inhibitor coupled to the gating stage to 
selectively act upon the gating stage so as to inhibit 
serniconductor breakdoWn in the charge pump circuit. 

7. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator coupled to the gating stage to 
generate a high-voltage signal; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypass stage coupled to the gating stage to selectively 
act upon the at least one boosting stage so as to alloW 
the output stage to output a desired level of the high 
voltage signal. 
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8. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes: 

a ?rst energy storing device to store a ?rst predeter 
mined level of charges; 

a charge transfer transistor having a gate, a source, and 
a drain to transfer charges, Wherein the drain of the 
charge transfer transistor is receptive to the charges 
stored in the ?rst energy storing device; and 

a second energy storing device coupled to the source of 
the charge transfer transistor to store a second pre 
determined level of charges, Wherein the charges 
stored in the second energy storing device is boosted 
When the charge transfer transistor transfers charges 
stored in the ?rst energy storing device to the second 
energy storing device; 

a high-voltage generator coupled to the gating stage to 
generate a high-voltage signal; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the second energy storing device so as 
to alloW the output stage to output a desired level of the 
high-voltage signal. 

9. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy, Wherein the boosting stage includes: 

a ?rst energy storing transistor having a gate, a source, 
and a drain to store a ?rst predetermined level of 
charges; 

a charge transfer transistor having a gate, a source, and 
a drain to transfer charges, Wherein the drain of the 
charge transfer transistor is coupled to the gate of the 
?rst energy storing transistor to receive the charges 
stored in the ?rst energy storing transistor; and 

a second energy storing transistor having a gate, a 
source, and a drain to store a second predetermined 
level of charges, Wherein the gate of the second 
energy storing transistor is coupled to the source of 
the charge transfer transistor, Wherein the gating 
signal is boosted to the predetermined level of 
energy When the charges stored in the second energy 
storing transistor is boosted by the charge transfer 
transistor in transferring charges stored in the ?rst 
energy storing transistor to the second energy storing 
transistor; 

a high-voltage generator coupled to the at least one 
boosting stage of the gating stage to generate a high 
voltage signal; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
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stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the second energy storing transistor so 
as to alloW the output stage to output a desired level of 
the high-voltage signal. 

10. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes a main 
energy-storing device that is coupled to the gating 
stage; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypass stage coupled to the gating stage to selectively 
act upon the at least one boosting stage so as to alloW 
the output stage to output a desired level of the high 
voltage signal. 

11. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes a main 
energy storing transistor having a gate, a source, and a 
drain, Wherein the gate of the main energy storing 
transistor is coupled to the gating stage; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypass stage coupled to the gating stage to selectively 
act upon the at least one boosting stage so as to alloW 
the output stage to output a desired level of the high 
voltage signal. 

12. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes a main 
energy storing transistor having a gate, a source, and a 
drain, Wherein the gate of the main energy storing 
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transistor is coupled to the gating stage, and wherein 
the source of the main energy storing transistor is 
coupled to the drain of the main energy storing tran 
sistor; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypass stage coupled to the gating stage to selectively 
act upon the at least one boosting stage so as to alloW 
the output stage to output a desired level of the high 
voltage signal. 

13. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes: 

a main energy storing transistor having a gate, a source, 
and a drain, Wherein the gate of the main energy 
storing transistor is coupled to the gating stage, and 
Wherein the source of the main energy storing tran 
sistor is coupled to the drain of the main energy 
storing transistor; and 

a coupling device having an input and an output to 
couple the main energy storing transistor to the 
gating stage, Wherein the input of the coupling 
device is connected to the at least one boosting stage 
of the gating stage, and Wherein the output of the 
coupling device is connected to the gate of the main 
energy storing transistor; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the at least one boosting stage so as to 
alloW the output stage to output a desired level of the 
high-voltage signal. 

14. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes: 

a main energy storing transistor having a gate, a source, 
and a drain, Wherein the gate of the main energy 
storing transistor is coupled to the gating stage, and 
Wherein the source of the main energy storing tran 
sistor is coupled to the drain of the main energy 
storing transistor; and 
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a square-laW device having an input and an output to 
couple the main energy storing transistor to the 
gating stage, Wherein the input of the square-laW 
device is connected to the at least one boosting stage 
of the gating stage, and Wherein the output of the 
square-laW device is connected to the gate of the 
main energy storing transistor; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the at least one boosting stage so as to 
alloW the output stage to output a desired level of the 
high-voltage signal. 

15. A charge pump circuit, comprising: 

a gating stage to generate a gating signal, Wherein the 
gating stage includes at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to generate a high-voltage signal, 
Wherein the high-voltage generator includes: 

a main energy storing transistor having a gate, a source, 
and a drain, Wherein the gate of the main energy 
storing transistor is coupled to the gating stage, and 
Wherein the source of the main energy storing tran 
sistor is coupled to the drain of the main energy 
storing transistor; and 

a coupling transistor having a gate, a source, and a drain 
to couple the main energy storing transistor to the 
gating stage, Wherein the gate of the coupling tran 
sistor is connected to the drain of the coupling 
transistor, Wherein the source of the coupling tran 
sistor is connected to the gate of the main energy 
storing transistor, and Wherein the drain of the cou 
pling transistor is connected to the at least one 
boosting stage of the gating stage; 

an output stage having a ?rst, a second, and a third 
connection, Wherein the ?rst connection of the output 
stage is receptive to the high-voltage signal generated 
by the high-voltage generator, Wherein the second 
connection of the output stage is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

a bypassing stage coupled to the gating stage to selec 
tively act upon the at least one boosting stage so as to 
alloW the output stage to output a desired level of the 
high-voltage signal. 

16. A charge pump circuit, comprising: 

a phase generator to generate a ?rst and a second phase; 

a gating stage to generate a gating signal, Wherein the 
gating stage includes a ?rst and a second boosting stage 
to boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to provide a high-voltage signal, 
Wherein the high-voltage generator includes a ?rst and 
a second main energy-storing device; 
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an output stage coupled to the gating stage, Wherein the 
output stage receives and outputs the high-voltage 
signal, Wherein the output stage includes a ?rst and a 
second output device; and 

a bypass stage coupled to the gating stage to selectively 
act upon the gating stage so as to alloW the output stage 
to output a desired level of the high-voltage signal, 
Wherein the bypass stage includes a ?rst and a second 
bypassing circuit. 

17. A charge pump circuit, comprising: 

a phase generator to generate a phase and a complemen 
tary phase, Wherein the phase is 180 degrees out of 
phase With respect to the complementary phase; 

a gating stage to generate a gating signal, Wherein the 
gating stage includes a ?rst and a second boosting stage 
to boost the gating signal to a predetermined level of 
energy; 

a high-voltage generator to provide a high-voltage signal, 
Wherein the high-voltage generator includes a ?rst and 
a second main energy-storing device; 

an output stage coupled to the gating stage, Wherein the 
output stage receives and outputs the high-voltage 
signal, Wherein the output stage includes a ?rst and a 
second output device; and 

a bypass stage coupled to the gating stage to selectively 
act upon the gating stage so as to alloW the output stage 
to output a desired level of the high-voltage signal, 
Wherein the bypass stage includes a ?rst and a second 
bypassing circuit. 

18. A method of pumping charges, comprising: 

generating a gating signal that includes boosting the 
gating signal to a predetermined level of energy; 

outputting a level of a high-voltage signal, Wherein out 
putting the level of the high-voltage signal is control 
lable by the gating signal; and 

bypassing selectively the act of boosting the gating signal 
to the predetermined level of energy so as to alloW the 
output stage to output a desired level of the high 
voltage signal. 

19. A method of pumping charges, comprising: 

generating a gating signal that includes: 

storing charges in a ?rst energy storing device to store 
a ?rst predetermined level of charges; 

transferring charges by a charge transfer transistor 
having a gate, a source, and a drain, Wherein the 
drain of the charge transfer transistor is receptive to 
the charges stored in the ?rst energy storing device; 
and 

storing charges in a second energy storing device that 
is coupled to the source of the charge transfer tran 
sistor to store a second predetermined level of 
charges, Wherein the charges stored in the second 
energy storing device is boosted When the charge 
transfer transistor transfers charges stored in the ?rst 
energy storing device to the second energy storing 
device; 
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outputting a high-voltage signal by an output stage having 
a ?rst, a second, and a third connection, Wherein the 
?rst connection of the output stage is receptive to the 
high-voltage signal, Wherein the second connection of 
the output stage is receptive to the gating signal, and 
Wherein the third connection presents the high-voltage 
signal; and 

bypassing selectively the act of transferring charges by 
the charge transfer transistor to the second energy 
storing device so as to alloW the output stage to output 
a desired level of the high-voltage signal. 

20. A method of pumping charges, comprising: 

generating a gating signal by a gating stage, Wherein the 
gating stage includes at least one boosting stage for 
boosting the gating signal to a predetermined level of 
energy, Wherein boosting includes: 

storing charges in a ?rst energy storing transistor hav 
ing a gate, a source, and a drain to store a ?rst 
predetermined level of charges, Wherein the source 
of the ?rst energy storing transistor is coupled to the 
drain of the ?rst energy storing transistor; 

pre-charging by a ?rst pre-charge circuit coupled to the 
gate of the ?rst energy storing transistor to pre-charge 
the ?rst energy storing transistor to a level near the ?rst 
predetermined level of charges; 

transferring charges stored in the ?rst energy storing 
transistor by a charge transfer transistor having a gate, 
a source, and a drain to transfer charges, Wherein the 
drain of the charge transfer transistor is coupled to the 
gate of the ?rst energy storing transistor; 

storing charges in a second energy storing transistor 
having a gate, a source, and a drain to store a second 
predetermined level of charges, Wherein the gate of 
the second energy storing transistor is coupled to the 
source of the charge transfer transistor, Wherein the 
source of the second energy storing transistor is 
coupled to the drain of the second energy storing 
transistor, Wherein the gating signal of the gating 
stage is boosted to the predetermined level of energy 
When the charge transfer transistor transfers charges 
stored in the ?rst energy storing transistor to the 
second energy storing transistor; and 

pre-charging by a second pre-charge circuit coupled to 
the gate of the second energy storing transistor to 
pre-charge the second energy storing transistor to a 
level near the second predetermined level of charges; 

outputting a high-voltage signal by an output stage having 
a ?rst, a second, and a third connection, Wherein the 
?rst connection of the output stage is receptive to the 
high-voltage signal, Wherein the second connection of 
the output stage is coupled to the gating stage to receive 
the gating signal, and Wherein the third connection 
presents the high-voltage signal; and 

bypassing selectively the second energy storing transistor 
by a bypassing stage coupled to the gating stage so as 
to alloW the output stage to output a desired level of the 
high-voltage signal. 
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21. A method of pumping charges, comprising: 

generating a gating signal by a gating stage, Wherein the 
gating stage includes at least one boosting stage for 
boosting the gating signal to a predetermined level of 
energy, Wherein boosting includes: 

storing charges in a ?rst energy storing transistor hav 
ing a gate, a source, and a drain to store a ?rst 
predetermined level of charges, Wherein the source 
of the ?rst energy storing transistor is coupled to the 
drain of the ?rst energy storing transistor; 

pre-charging by a ?rst pre-charge circuit coupled to the 
gate of the ?rst energy storing transistor to pre 
charge the ?rst energy storing transistor to a level 
near the ?rst predetermined level of charges; 

charging by a ?rst charging device coupled to the gate 
of the ?rst energy storing transistor to charge the ?rst 
energy storing transistor to the ?rst predetermined 
level of charges; 

transferring charges by a charge transfer transistor 
having a gate, a source, and a drain to transfer 
charges, Wherein the drain of the charge transfer 
transistor is coupled to the gate of the ?rst energy 
storing transistor to receive the charges stored in the 
?rst energy storing transistor; 

storing charges in a second energy storing transistor 
having a gate, a source, and a drain to store a second 
predetermined level of charges, Wherein the gate of 
the second energy storing transistor is coupled to the 
source of the charge transfer transistor, Wherein the 
source of the second energy storing transistor is 
coupled to the drain of the second energy storing 
transistor, Wherein the gating signal of the gating 
stage is boosted to the predetermined level of energy 
When the charge transfer transistor transfers charges 
stored in the ?rst energy storing transistor to the 
second energy storing transistor; 

pre-charging by a second pre-charge circuit coupled to 
the gate of the second energy storing transistor to 
pre-charge the second energy storing transistor to a 
level near the second predetermined level of charges; 
and 

charging by a second charging device coupled to the 
gate of the second energy storing transistor to charge 
the second energy storing transistor to the second 
predetermined level of charges; 

outputting a high-voltage signal by an output stage having 
a ?rst, a second, and a third connection, Wherein the 
?rst connection of the output stage is receptive to the 
high-voltage signal, Wherein the second connection of 
the output stage is coupled to the gating stage to receive 
the gating signal, and Wherein the third connection 
presents the high-voltage signal; and 

bypassing selectively the second energy storing transistor 
by a bypassing stage coupled to the gating stage so as 
to alloW the output stage to output a desired level of the 
high-voltage signal. 

22. A method of pumping charges, comprising: 

generating a gating signal by a gating stage, Wherein the 
gating stage includes at least one boosting stage to 
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boost the gating signal to a predetermined level of 
energy, Wherein the at least one boosting stage includes 
a delay stage to assist the at least one boosting stage to 
boost the gating signal to the predetermined level of 
energy; 

outputting a high-voltage signal by an output stage having 
a ?rst, a second, and a third connection, Wherein the 
?rst connection of the output stage is receptive to the 
high-voltage signal, Wherein the second connection of 
the output stage is coupled to the gating stage to receive 
the gating signal, and Wherein the third connection 
presents the high-voltage signal; and 

providing a bypass signal by a bypass stage coupled to the 
gating stage, Wherein the bypass signal selectively acts 
upon the gating stage to bypass the delay stage. 

23. A method of pumping charges, comprising: 

generating a gating signal by a gating stage, Wherein the 
gating stage comprises at least one boosting stage to 
boost the gating signal to a predetermined level of 
energy; 

outputting a high-voltage signal by an output stage having 
a ?rst, a second, and a third connection, Wherein the 
?rst connection is receptive of the high-voltage signal, 
Wherein the second connection is coupled to the gating 
stage to receive the gating signal, and Wherein the third 
connection presents the high-voltage signal; and 

inhibiting serniconductor breakdoWn by a breakdoWn 
inhibitor coupled to the gating stage to selectively act 
upon the gating stage so as to inhibit the output stage 
from presenting a predetermined level of the high 
voltage signal. 

24. A method of pumping charges, comprising: 

generating a gating signal that includes boosting the 
gating signal to a predetermined level of energy; 

generating a high-voltage signal; 

outputting the high-voltage signal, Wherein outputting a 
level of the high-voltage signal is controllable by the 
gating signal; and 

bypassing the act of boosting the gating signal to the 
predetermined level of energy so as to alloW the out 
putting of a desired level of the high-voltage signal. 

25. A method of pumping charges, comprising: 

generating by a gating stage to generate a gating signal, 
Wherein the gating stage includes at least one boosting 
stage to boost the gating signal to a predetermined level 
of energy; 

generating by a high-voltage generator to generate a 
high-voltage signal, Wherein the high-voltage generator 
includes a main energy-storing device that is coupled to 
the gating stage; 

outputting by an output stage having a ?rst, a second, and 
a third connection, Wherein the ?rst connection of the 
output stage is receptive to the high-voltage signal 
generated by the high-voltage generator, Wherein the 
second connection of the output stage is coupled to the 
gating stage to receive the gating signal, and Wherein 
the third connection presents the high-voltage signal; 
and 






