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(57) ABSTRACT 

A two-phase charge pump circuit without the body effect 
includes a Voltage boost stage, an input stage connected to the 
Voltage boost stage, and a high-voltage generator connected 
to the input stage. Each of the circuits can consist of NMOS or 
PMOS transistors. The body of each NMOS transistor is 
connected to an NMOS switch. The body of each PMOS 
transistor is connected to a PMOS switch. By providing an 
appropriate driving signal to each NMOS or PMOS switch, 
the body of each NMOS transistor can be switched to a lower 
voltage level and the body of each PMOS transistor is 
switched to a higher voltage level. This can prevent the body 
effect from occurring. 
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TWO-PHASE CHARGE PUMP CIRCUIT 
WITHOUT BODY EFFECT 

BACKGROUND OF THE INVENTION 

0001 1. Field of the Invention 
0002 The invention relates to a two-phase charge pump 
circuit and, in particular, to the one in which the body of each 
NMOS or PMOS is independently connected to a switch in 
order to switch to a relative low or high voltage level at an 
appropriate time, preventing the body effect from occurring. 
0003 2. Description of Related Art 
0004 To reduce energy consumption, the power specifi 
cation of integrated circuits (IC) is re-designed to work under 
a lower voltage level. For example, the IC power specification 
was 5 volts before. It is now reduced to 3.3 volts or even lower 
than 2 volts. Although using a lower Voltage to Supply power 
can reduce the energy consumption, there are still situations 
where larger Voltages are needed. Take the flash memory as an 
example. It requires a larger negative Voltage for erasing. The 
lager Voltage is Supplied by a charge pump circuit. Aside from 
outputting a negative Voltage, there are also charge pump 
circuits that can output high-level positive Voltages. 
0005 With reference to FIG. 9, U.S. Pat. No. 6,384,669 
discloses a charge pump circuit consisted of NMOS transis 
tors. The driving signal of each NMOS transistor in the circuit 
is given in FIG. 10. The structure of the charge pump circuit 
is symmetric between upper and lower portions. In this cir 
cuit, the body of each NMOS transistor is connected to the 
ground without any other further processing. Therefore, each 
NMOS transistor has an obvious body effect. Due to the 
existence of the body effect, a voltage to make each NMOS 
transistor conductive has to be even higher. Therefore, one 
has to take into account the Voltage tolerance of the transis 
tOrS. 

SUMMARY OF THE INVENTION 

0006 Existing charge pump circuits cannot have effective 
controls over the body of each NMOS or PMOS transistor. 
Therefore, the body of each transistor still has the body effect. 
The invention solves this problem. 
0007 An objective of the invention is to provide a two 
phase charge pump circuit without the body effect. The body 
of the NMOS transistor automatically switches to a lower 
voltage level, while the body of the PMOS transistor auto 
matically switches to a higher voltage level. Therefore, the 
invention can prevent the body effect from occurring. To 
achieve the above objective, the charge pump circuit receives 
a set of first input signal and secondinput signal with opposite 
phases. 
0008. The charge pump circuit includes: a first voltage 
boost stage, a second Voltage boost stage, an input stage, and 
a high-voltage generator. 
0009. The first voltage boost stage includes a first PMOS 
charge transistor that has a body, a gate, a first terminal, and a 
second terminal. The body is connected to two switches. The 
first terminal and the second terminal thereofare connected to 
a first control node and an input node, respectively. 
0010. The second voltage boost stage includes a second 
PMOS charge transistor that has a body, a gate, a first terminal 
and a second terminal. The body is connected with two 
switches. The first terminal and the second terminal thereof 
are connected to a second control node and the input node, 
respectively. 
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0011. The input stage includes two NMOS charge transis 
tors connected in series. The connecting point is an input 
node. The body of each NMOS charge transistor is connected 
with two switches. One end of the first NMOS charge tran 
sistor is connected to a third control node. One end of the 
second NMOS charge transistor is connected to a fourth 
control node. 
0012. The high-voltage generator includes two PMOS 
output transistors. The body of each PMOS output transistors 
is connected with two switches. One end of the first PMOS 
output transistors is connected to the third control node. One 
end of the second PMOS output transistor is connected to the 
fourth control node. The other ends of the two PMOS output 
transistors are connected to an output node. 
0013 The first input signal and the second input signal are 
provided to the first Voltage boost stage and the second Volt 
age boost stage. The two Switches of the first Voltage boost 
stage, the two Switches of the second Voltage boost stage, and 
the four switches of the input stage are controlled by the 
voltage on the first or second control node. The bodies of the 
first PMOS charge transistor and the second PMOS charge 
transistor are always Switched to a higher Voltage level. The 
bodies of the two NMOS charge transistors are always 
switched to a lower voltage level. 
0014. In another embodiment of the invention, the PMOS/ 
NMOS transistors can be replaced by NMOS/PMOS transis 
tors to form a charge pump circuit that provides a negative 
Voltage output. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0015 FIG. 1 is a detailed circuit of a charge pump of a first 
embodiment in accordance with the invention; 
0016 FIG. 2 shows wave forms of the circuit in FIG. 1; 
0017 FIG. 3 is a block diagram of a multi-stage charge 
pump circuit comprised of many stages of the charge pump of 
FIG. 1 connected in series; 
0018 FIG. 4 is a schematic view how a logic device for 
generating input signal is connected according to the inven 
tion; 
0019 FIG. 5 is a detailed circuit of a charge pump of a 
second embodiment inaccordance with the present invention; 
0020 FIG. 6 is a detailed circuit of a charge pump of a 
third embodiment in accordance with the present invention; 
0021 FIG.7 shows the working wave forms of the circuits 
in FIGS. 5 and 6: 
0022 FIG. 8 is a block diagram of a multi-stage charge 
pump circuit comprised of many stages of the charge pump 
circuits of FIGS. 5 and 6 connected in series; 
0023 FIG. 9 is a detailed circuit of a conventional charge 
pump circuit; and 
0024 FIG. 10 shows wave forms of control signals for the 
charge pump circuit in FIG. 9. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0025. With reference to FIGS. 1 and 2, a first embodiment 
of a single-stage charm pump circuit 100 is composed of 
NMOS and PMOS transistors. No particular restrictions need 
to be imposed on the connections of the source or drain of 
each transistor. The source and drain can be interchanged 
without affecting the spirit of the invention. Therefore, they 
will be referred to as the first terminal and the second terminal 
in the following description. 
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0026 Input signals for the charge pump circuit 100 are a 
set of opposite-phase signals PH A and PH. B. In this 
embodiment, the input signals PH. A. PH B are non-overlap 
continuous square waves, with their Voltage levels alternating 
between 0 and VDD. The charge pump circuit 100 has a 
symmetric structure between the upper and lower portions. 
The charge pump circuit 100 has a first voltage boost stage 10, 
a second Voltage boost stage 20, an input stage 30, and a 
high-voltage generator 40. 
0027. The first voltage boost stage 10 is connected to the 
input signal PH A via a first capacitor C1. The first voltage 
boost stage 10 includes a first PMOS charge transistor 11, a 
first switch 12, and a second switch 13. The first terminal and 
the gate of the first PMOS charge transistor 11 are connected 
to the first capacitor C1. The first switch 12 and the second 
Switch 13 are both the PMOS transistors. The bodies of the 
two switches 12, 13 and their first terminals are connected to 
the body of the first PMOS charge transistor 11. The second 
terminal of the first switch 12 is connected to the first capaci 
tor C1. The second terminal of the second switch 13 is con 
nected to the second terminal of the first PMOS charge tran 
sistor 11. 

0028. The second voltage boost stage 20 is connected to 
the other input signal PH B via the second capacitor C2. It 
includes a second PMOS charge transistor 21, a third switch 
22, and a fourth switch 23. The first terminal and the gate of 
the second PMOS charge transistor 21 are connected to the 
second capacitor C2. The third switch 22 and the fourth 
Switch 23 are both PMOS transistors. The bodies of the two 
switches 22, 23 and their first terminals are connected to the 
body of the second PMOS charge transistor 21. The second 
terminal of the third switch 22 is connected to the second 
capacitor C2. The second terminal of the fourth switch 23 is 
connected to the second terminal of the second PMOS charge 
transistor 21. 
0029. The input stage 30 mainly comprises a first NMOS 
charge transistor 31 and a second NMOS charge transistor 32 
connected in series. The first terminals of the two NMOS 
charge transistors 31, 32 are connected to the node VIN. The 
node VIN is imposed with a voltage equal to or higher than 
VDD. The second terminal of the first NMOS charge transis 
tor 31 is connected to the input signal PH A via a third 
capacitor C3. The second terminal of the second NMOS 
charge transistor 32 is connected to the input signal PH B via 
a fourth capacitor C4. The body of the first NMOS charge 
transistor 31 is also connected with a set of NMOS switches 
311,312. The bodies of the two NMOS switches 311, 312 are 
both connected to the body of the first NMOS charge transis 
tor 31. One end of the switch 311 is connected to the third 
capacitor C3. One end of the other switch 312 is connected to 
the node VIN. For the second NMOS charge transistor 32, its 
body is connected with a set of NMOS switches 321, 322 as 
well. The connection method is symmetric to the two 
switches 311, 312 of the first NMOS charge transistor 31. 
Therefore, the description is not repeated here again. 
0030 The high-voltage generator 40 is connected with the 
input stage 30. It consists of two PMOS output transistors 41, 
42. Its first terminal is connected to the first/second NMOS 
charge transistor 31, 32 of the input stage and the third/fourth 
capacitors C3, C4. The second terminals of the two PMOS 
output transistors 41, 42 are connected to a form a high 
voltage output terminal VOUT. Each body of the two PMOS 
output transistors 41, 42 are provided with a set of PMOS 
switches 411, 412, 421, 422. The body of the first set of 
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switches 411, 412 and the body of the first PMOS output 
transistor 41 are connected. The body of the second set of 
switches 421, 422 and the body of the second PMOS output 
transistor 42 are connected. 
0031. Before introducing operations of the above-men 
tioned circuit, the Voltages on the following nodes are 
defined. The wave forms of the voltages on the nodes can be 
obtained from FIG. 2. 
0032 BOOSTA1 (first control node): This is the voltage 
on the node where the first PMOS charge transistor 11 and the 
capacitor C1 are connected in the first Voltage boost stage 10. 
0033 BOOSTB1 (second control node): This is the volt 
age on the node where the second PMOS charge transistor 21 
and the second capacitor C2 are connected in the second 
Voltage boost stage 20. 
0034). BOOSTA (third control node): This is the voltage on 
the node where the first NMOS charge transistor 31 and the 
capacitor C3 are connected in the input stage 30. 
0035 BOOSTB (fourth control node): This is the voltage 
on the node where the second NMOS charge transistor 32 and 
the capacitor C4 are connected in the input stage 30. 
0036. The two voltages of BOOSTA1 and BOOSTB1 are 
used as the gate control Voltages for the Switches in the charge 
pump circuit. Take the upper portion of the circuit as an 
example. The gates of the first switch 12 and the second 
switch 13 in the first PMOS charge transistor 11 are con 
trolled by BOOSTB1 and BOOSA1. The two NMOS 
switches 311, 312 connected by the first NMOS charge tran 
sistor 31 are controlled by BOOSTB1 and BOOSA1. The two 
PMOS switches 411,412 in the first PMOS output transistor 
41 use BOOSTB and BOOSTA as their gate control signals. 
0037. As shown in FIG. 2, the switches connected to the 
disclosed PMOS or NMOS transistor can automatically 
switch to a high or low voltage level, so that the bodies of the 
PMOS transistor or NMOS transistor can be continuously 
connected to a high or low voltage level. For the PMOS 
transistor, its body has to be connected to the high Voltage 
level in the circuit, and the NMOS transistor has to be con 
stantly connected to the low voltage level in the circuit. 
0038 I. When the input signal PH A is a high voltage 
VDD, the other input signal PH B is a low voltage 0. In this 
case, the voltage level at the BOOSTA node is VDD+VIN. 
The voltage level at the BOOSTB node is VIN. From another 
point of view, the voltage at BOOSTA1 is VDD+VIN-V 
and the voltage at BOOSTB1 is VIN-V, where V is the 
threshold voltage of the transistor. 
0039. For the first PMOS charge transistor 11 of the first 
Voltage boost stage 10, its first terminal has a Voltage of 
VDD+VIN-V, and its second terminal has a voltage of VIN. 
Therefore, the body should switch to the higher one of the 
two. The gate of the first switch 12 receives a voltage of 
VIN-V, and the gate of the second switch 13 receives a 
voltage of VDD+VIN-V. Therefore, the first switch 12 is 
on while the second switch 13 is off. After the first Switch 12 
is on, the body of the first PMOS charge transistor 11 is 
connected to the higher voltage level of VDD+VIN-V via 
the first switch 12. 
0040. For the second PMOS charge transistor 21 of the 
second Voltage boost stage 20, its first terminal has a Voltage 
of VIN-V, while its second terminal has a voltage of VIN. 
So the body should switch to the higher voltage of the two, 
VIN. The gate of the third switch 22 receives a voltage of 
VDD+VIN-V, and the gate of the fourthgate 23 receives a 
voltage of VIN-V. Therefore, the third switch 22 is off and 
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the fourth switch 23 is on. As the fourth switch 23 is on, the 
body of the second PMOS charge transistor 21 switches to a 
higher voltage VIN via the fourth switch 23. 
0041. In the input stage 30, the first terminal of the first 
NMOS charge transistor 31 has a voltage of VIN and the 
second voltage has a voltage of VDD+VIN. Therefore, its 
body switches to the lower of the two. VIN. The gate of the 
NMOS switch 311 connected to the first NMOS transistor 31 
is connected to the voltage of VIN-V. The gate of the other 
NMOS switch 312 is connected to the voltage of VDD+VIN 
V. Therefore, only the NMOS switch 312 is on. The first 
NMOS transistor 31 thus switches to the lower voltage VIN. 
0042. Likewise, the second NMOS transistor 32 in the 
input stage 30, the first PMOS transistor 41 in the high 
voltage generator 40, and the body of the second PMOS 
transistor can be appropriately Switched to a lower or high 
voltage level. 
0043 II. When the input signal PH A is a low voltage 
level 0, the other input signal PH B is a high voltage level 
VDD. In this time sequence, the circuit action is exactly 
opposite to the above-mentioned stage I. Each NMOS tran 
sistor or PMOS transistor can use the correspondingly con 
nected Switch to Switch to an appropriate Voltage level. 
0044 As shown in FIG.3, after serially connecting several 
stages of the charge pump circuits 100 in FIG. 1, one obtains 
an even higher output Voltage. Suppose N stages of charge 
pump circuits 100 are connected in series. The final output 
voltage VPP is (N+1)xVDD. The two output terminals of an 
input signal generating unit 50 provide the two opposite 
phase input signals PH A and PH B to each stage of the 
charge pump circuits 100. As shown in FIG.4, the input signal 
generating unit 50 is equivalent to an SR flip-flop. 
0045 Please refer to FIG.5 for another embodiment of the 
disclosed single-stage charge pump circuit 200 that outputs a 
negative voltage. The difference between the current embodi 
ment and the previous one is in that its first Voltage dropping 
stage 10a, second Voltage dropping stage 20a, and negative 
voltage generator 4.0a all comprise NMOS transistors. There 
fore, the switches correspondingly connected to the NMOS 
transistors also comprise NMOS transistors. In particular, the 
device in the input stage 30a is replaced by PMOS transistors. 
The Switches connected to the PMOS transistors also com 
prise PMOS transistors. 
0046. Using the PMOS transistor as the charge transistor 
in the input stage enables the single-stage charge pump circuit 
200 in FIG.5 to be a first stage charge pump circuit. However, 
the second, third. . . . , N-th stage circuits are preferably the 
one shown in FIG. 6. Each device in the charge pump circuit 
300 of FIG. 6 comprises the NMOS transistor, including the 
input stage 30b. In the first voltage dropping stage 10b, a third 
NMOS discharge transistor 14b is inserted between the first 
capacitor C1 and the node VIN, in addition to the original first 
NMOS discharge transistor 11b. Its body is connected to the 
first switch 12b and the second switch 13b. The gate of the 
NMOS discharge transistor 14b is connected to a second 
capacitor C2, controlled by the voltage signal BOOSTB1. In 
the second voltage dropping stage 20b, a fourth NMOS dis 
charge transistor 24b is connected between the capacitor C2 
and the node VIN as well. The gate of the NMOS transistor 
24b is connected to the capacitor C1, controlled by the voltage 
signal BOOSTA1. The control signals for FIGS. 5 and 6 are 
shown in FIG. 7. 
0047. As shown in FIG. 8, the single-stage charge pump 
circuits 200, 300 in FIGS. 5 and 6 can be connected in series 
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to form a multi-stage circuit for providing a negative output 
Voltage. The first-stage charge pump circuit 200 uses the 
circuit in FIG. 5. In the subsequent stages, the circuit in FIG. 
6 is employed. Finally, the output voltage VBB--NxVDD. 
0048. In Summary, the disclosed two-phase charge pump 
circuit uses a mixed structure of NMOS and PMOS charge/ 
discharge transistors and output transistors. Both ends of the 
body of each charge/discharge transistor are connected to two 
switches also comprised of NMOS or PMOS transistors. 
Using appropriate control signals, one of the Switches is on So 
that the NMOS and PMOS charge/discharge transistor or the 
body of the output transistor can be constantly switched to a 
lower voltage level (for the NMOS transistors) or a higher 
voltage level (for the PMOS transistors). As the voltage of the 
body can be effectively controlled, the body effect can be 
avoided. 

What is claimed is: 
1. A two-phase charge pump circuit without the body effect 

that are controlled by a first input signal and a second input 
signal of opposite phases, the charge pump circuit compris 
ing: 

a first Voltage boost stage comprising a first PMOS charge 
transistor with a body, a gate, a first terminal, and a 
second terminal, the body being connected to two 
Switches, and the first terminal and the second terminal 
of the first PMOS charge transistor respectively con 
nected to a first control node and an input node, 

a second Voltage boost stage comprising a second PMOS 
charge transistor with a body, a gate, a first terminal, and 
a second terminal, the body being connected to two 
Switches, the first terminal and the second terminal of the 
second PMOS charge transistor respectively connected 
to a second control node and the input node, 

an input stage comprising a first and a second NMOS 
charge transistors connected in series with their connect 
ing node as the input node, abody of each NMOS charge 
transistor being connected to two Switches; the first 
NMOS charge transistor having a first terminal con 
nected to a third control node and the second NMOS 
charge transistor having a first terminal connected to a 
fourth control node; and 

a high-voltage generator comprising a first and a second 
PMOS output transistors, 
the first PMOS output transistor having a body con 

nected to two Switches and having a first terminal 
connected to the third control node: 

the second PMOS output transistor having a body con 
nected to two Switches and having a first terminal 
connected to the fourth control node; and 

the first output PMOS transistor and the second output 
PMOS transistor both having a second terminals con 
nected to an output node; 

wherein the first input signal and the second input signal 
are respectively provided to the first Voltage boost stage 
and the second Voltage boost stage; the two Switches of 
the first voltage boost stage, the two switches of the 
second Voltage boost stage, and the four Switches of the 
input stage are controlled by the Voltage on the first 
control node or the second control node so that the body 
of the first and second PMOS charge transistor is con 
stantly switched to a relative high voltage level and the 
body of the two NMOS charge transistors is constantly 
switched to a relative low voltage level. 
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2. The two-phase charge pump circuit without the body 
effect as claimed in claim 1, wherein 

the two switches connected to the body of the first PMOS 
charge transistor are first PMOS switch and second 
PMOS switch; 

the two switches connected to the body of the second 
PMOS charge transistor are third PMOS switch and 
fourth PMOS switch; 

the two switches connected to the body of the first NMOS 
charge transistor are first NMOS switch and second 
NMOS switch; and 

the two switches connected to the body of the second 
NMOS charge transistor are third NMOS switch and 
fourth NMOS switch. 

3. The two-phase charge pump circuit without the body 
effect as claimed in claim 2, wherein 

the first terminal and the gate of the first PMOS charge 
transistor are connected to a first capacitor to form the 
first control node, and the first capacitor is further con 
nected to the first input signal; 

the bodies and first terminals of the first PMOS switch and 
the second PMOS switch are connected to the body of 
the first PMOS charge transistor, with the second termi 
nal of the first PMOS switch connected to the first con 
trol node and the second terminal of the second PMOS 
Switch connected to the input node: 

the first terminal and the gate of the second PMOS charge 
transistor are connected to a second capacitor to form the 
second control node, and the other end of the second 
capacitor is connected to the second input signal; 

the bodies and first terminals of the third PMOS switch and 
the fourth PMOS switch are connected to the body of the 
second PMOS charge transistor, with the second termi 
nal of the third PMOS switch connected to the second 
control node and the second terminal of the fourth 
PMOS switch connected to the input node; and 

the gates of the first PMOS switch and the fourth PMOS 
Switch are connected to the second control node, and the 
gates of the second PMOS switch and the third PMOS 
Switch are connected to the first control node. 

4. The two-phase charge pump circuit without the body 
effect as claimed in claim 3, wherein 

the gate of the first NMOS charge transistor in the input 
stage is connected to the second control node, the first 
terminal of the first NMOS charge transistor is con 
nected to a third capacitor to form the third control node 
and the other end of the third capacitor is connected to 
the first input signal, and the second terminal of the first 
NMOS charge transistor is connected to the input node: 

the gate of the second NMOS charge transistor in the input 
stage is connected to the first control node, the first 
terminal of the second NMOS charge transistor is con 
nected to a fourth capacitor to form the fourth control 
node and the other end of the fourth capacitor is con 
nected to the second input signal, and the second termi 
nal of the second NMOS charge transistor is connected 
to the input node; 

the first terminals and the bodies of the first NMOS switch 
and the second NMOS switch are connected to the body 
of the first NMOS charge transistor, with the gate of the 
first NMOS switch connected to the second control node 
and the gate of the second NMOS switch connected to 
the first control node; and 
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the first terminals and the bodies of the third NMOS switch 
and the fourth NMOS switch are connected to the body 
of the second NMOS charge transistor, with the gate of 
the third NMOS switch connected to the first control 
node and the gate of the fourth NMOS switch connected 
to the second control node. 

5. The two-phase charge pump circuit without the body 
effect as claimed in claim 4, wherein 

the gate of the first PMOS output transistor of the high 
Voltage generator is connected to the fourth control node 
and the two switch gates of the first PMOS output tran 
sistor are connected respectively to the third control 
node and the fourth control node; and 

the gate of the second PMOS output transistor of the high 
Voltage generator is connected to the third control node 
and the two switch gates of the second PMOS output 
transistor are connected respectively to the third control 
node and the fourth control node. 

6. A two-phase charge pump circuit without the body effect 
that receives a first input signal and a second input signal of 
opposite phases, the charge pump circuit comprising: 

a first voltage dropping stage, which includes a first NMOS 
discharge transistor with a body, a gate, a first terminal, 
and a second terminal, the body being connected to two 
Switches, and the first terminal and the second terminal 
of the first NMOS discharge transistor being connected 
to a first control node and an input node, respectively; 

a second Voltage dropping stage, which includes a second 
NMOS discharge transistor with a body, a gate, a first 
terminal, and a second terminal, the body being con 
nected to two switches, the first terminal and the second 
terminal of the second NMOS discharge transistor being 
connected to a second control node and the input node: 

an input stage, which includes two PMOS discharge tran 
sistors connected in series with their connecting node 
being the input node, the body of each PMOS discharge 
transistor being connected to two Switches with one end 
of the first PMOS discharge transistor connected to a 
third control node and one end of the second PMOS 
discharge transistor connected to a fourth control node: 
and 

a negative-voltage generator, which includes two NMOS 
output transistors, the body of each of the NMOS output 
transistors being connected to two Switches with one end 
of the first NMOS output transistor connected to the 
third control node and one end of the second NMOS 
output transistor being connected to the fourth control 
node, and the other ends of the two NMOS output tran 
sistors being connected to an output node; 

wherein the first input signal and the second input signal 
are provided to the first Voltage dropping stage and the 
second Voltage dropping stage, respectively, the two 
Switches of the first Voltage dropping stage, the two 
Switches of the second Voltage dropping stage, and the 
four switches of the input stage are controlled by the 
Voltage on the first control node or the second control 
node so that the body of the first/second NMOS dis 
charge transistor is constantly Switched to a lower Volt 
age level and the body of the two PMOS discharge 
transistors is constantly Switched to a higher Voltage 
level. 

7. The two-phase charge pump circuit without the body 
effect as claimed in claim 6, wherein 
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the two switches connected to the body of the first NMOS 
discharge transistor are first NMOS switch and second 
NMOS switch: 

the two switches connected to the body of the second 
NMOS discharge transistor are third NMOS switch and 
fourth NMOS switch; 

the two switches connected to the body of the first PMOS 
discharge transistor are first PMOS switch and second 
PMOS switch; and 

the two switches connected to the body of the second 
PMOS discharge transistor are third PMOS switch and 
fourth PMOS switch. 

8. The two-phase charge pump circuit without the body 
effect as claimed in claim 7, wherein 

the first terminal and the gate of the first NMOS discharge 
transistor are connected to a first capacitor to form the 
first control node, and the other end of the first capacitor 
is connected to the first input signal; 

the bodies and first terminals of the first NMOS switch and 
the second NMOS switch are connected to the body of 
the first NMOS discharge transistor, with the second 
terminal of the first NMOS switch connected to the first 
control node and the second terminal of the second 
NMOS switch connected to the input node: 

the first terminal and the gate of the second NMOS dis 
charge transistor are connected to a second capacitor to 
form the second control node, and the other end of the 
second capacitor is connected to the second input signal; 

the bodies and first terminals of the third NMOS switch and 
the fourth NMOS switch are connected to the body of the 
second NMOS discharge transistor, with the second ter 
minal of the third NMOS switch connected to the second 
control node and the second terminal of the fourth 
NMOS connected to the input node; and 

the gates of the first NMOS switch and the fourth NMOS 
Switch are connected to the second control node, and the 
gates of the second NMOS switch and the third NMOS 
Switch are connected to the first control node. 

9. The two-phase charge pump circuit without the body 
effect as claimed in claim 8, wherein 

the gate of the first PMOS discharge transistor in the input 
stage is connected to the second control node, the first 
terminal of the first PMOS discharge transistor is con 
nected to a third capacitor to form the third control node 
and the other end of the third capacitor is connected to 
the first input signal, and the second terminal of the first 
PMOS discharge transistor is connected to the input 
node: 

the gate of the second PMOS discharge transistor in the 
input stage is connected to the first control node, the first 
terminal of the second PMOS discharge transistor is 
connected to a fourth capacitor to form the fourth control 
node and the other end of the fourth capacitor is con 
nected to the second input signal, and the second termi 
nal of the second PMOS discharge transistor is con 
nected to the input node: 

the first terminals and the bodies of the first PMOS switch 
and the second PMOS switch are connected to the body 
of the first PMOS discharge transistor, with the gate of 
the first PMOS switch connected to the second control 
node and the gate of the second PMOS switch connected 
to the first control node; and 

the first terminals and the bodies of the third PMOS switch 
and the fourth PMOS switch are connected to the body 
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of the second PMOS discharge transistor, with the gate 
of the third PMOS switch connected to the first control 
node and the gate of the fourth PMOS switch connected 
to the second control node. 

10. The two-phase charge pump circuit without the body 
effect as claimed in claim 9, wherein 

the gate of the first NMOS output transistor of the negative 
Voltage generator is connected to the fourth control node 
and the two switch gates of the first NMOS output tran 
sistor are connected respectively to the third control 
node and the fourth control node; and 

the gate of the second NMOS output transistor of the nega 
tive-voltage generator is connected to the third control 
node and the two switch gates of the second NMOS 
output transistor are connected respectively to the third 
control node and the fourth control node. 

11. A two-phase charge pump circuit without the body 
effect that receives a first input signal and a second input 
signal of opposite phases, the charge pump circuit compris 
ing: 

a first voltage dropping stage, which includes a first NMOS 
discharge transistor and a third NMOS discharge tran 
sistor, each of which having a body, a gate, a first termi 
nal, and a second terminal, the body of the first NMOS 
discharge transistor being connected to two Switches, 
the first terminal and the second terminal of the first 
NMOS discharge transistor being connected respec 
tively to a first control node and an input node, the first 
terminal and the second terminal of the third NMOS 
discharge transistor being connected respectively to the 
first control node and the input node, the gate of the third 
NMOS discharge transistor is connected to the second 
control node, and the body of the third NMOS discharge 
transistor is connected to the body of the first NMOS 
discharge transistor, 

a second Voltage dropping stage, which includes a second 
NMOS discharge transistor and a fourth NMOS dis 
charge transistor, each of which having a body, a gate, a 
first terminal, and a second terminal, the body of the 
second NMOS discharge transistor being connected to 
two switches, the first terminal and the second terminal 
of the second NMOS discharge transistor being con 
nected respectively to a second control node and the 
input node, the first terminal and the second terminal of 
the fourth NMOS discharge transistor being connected 
respectively to the second control node and the input 
node, the gate of the fourth NMOS discharge transistor 
is connected to the first control node, and the body of the 
fourth NMOS discharge transistor is connected to the 
body of the second NMOS discharge transistor; 

an input stage, which includes two NMOS discharge tran 
sistors connected in series with their connecting node 
being the input node, the body of each NMOS discharge 
transistor being connected to two Switches with one end 
of the fifth NMOS discharge transistor connected to a 
third control node and one end of the sixth NMOS dis 
charge transistor connected to a fourth control node; and 

a negative-voltage generator, which includes two NMOS 
output transistors, the body of each of the NMOS output 
transistors being connected to two Switches with one end 
of the first NMOS output transistor connected to the 
third control node and one end of the second NMOS 
output transistor being connected to the fourth control 
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node, and the other ends of the two NMOS output tran 
sistors being connected to an output node; 

wherein the first input signal and the second input signal 
are provided to the first Voltage dropping stage and the 
second Voltage dropping stage, respectively, the two 
Switches of the first Voltage dropping stage, the two 
Switches of the second Voltage dropping stage, and the 
four switches of the input stage are controlled by the 
Voltage on the first control node or the second control 
node so that the bodies of the first/third NMOS discharge 
transistor and the second/fourth NMOS discharge tran 
sistors are constantly Switched to a lower Voltage level. 

12. The two-phase charge pump circuit without the body 
effect as claimed in claim 11, wherein 

the two switches connected to the body of the first/third 
NMOS discharge transistor are first NMOS switch and 
second NMOS switch; 

the two switches connected to the body of the second/ 
fourth NMOS discharge transistor are third NMOS 
switch and fourth NMOS switch; 

the two switches connected to the body of the fifth NMOS 
discharge transistor in the input stage are fifth NMOS 
Switch and sixth NMOS switch; and 

the two switches connected to the body of the sixth NMOS 
discharge transistor are seventh NMOS switch and 
eighth NMOS switch. 

13. The two-phase charge pump circuit without the body 
effect as claimed in claim 12, wherein 

the first terminal and the gate of the first NMOS discharge 
transistor are connected to a first capacitor to form the 
first control node, and the other end of the first capacitor 
is connected to the first input signal; 

the bodies and first terminals of the first NMOS switch and 
the second NMOS switch are connected to the body of 
the first NMOS discharge transistor, with the second 
terminal of the first NMOS switch connected to the first 
control node and the second terminal of the second 
NMOS switch connected to the input node: 

the first terminal and the gate of the second NMOS dis 
charge transistor are connected to a second capacitor to 
form the second control node, and the other end of the 
second capacitor is connected to the second input signal; 

the bodies and first terminals of the third NMOS switch and 
the fourth NMOS switch are connected to the body of the 
second NMOS discharge transistor, with the second ter 
minal of the third NMOS switch connected to the second 
control node and the second terminal of the fourth 
NMOS connected to the input node; and 
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the gates of the first NMOS switch and the fourth NMOS 
Switch are connected to the second control node, and the 
gates of the second NMOS switch and the third NMOS 
Switch are connected to the first control node. 

14. The two-phase charge pump circuit without the body 
effect as claimed in claim 13, wherein 

the gate of the fifth NMOS discharge transistor is con 
nected to the first control node, the first terminal of the 
fifth NMOS discharge transistor is connected to a third 
capacitor to form the third control node and the other end 
of the third capacitor is connected to the first input sig 
nal, and the second terminal of the fifth NMOS dis 
charge transistor is connected to the input node: 

the gate of the sixth NMOS discharge transistor is con 
nected to the second control node, the first terminal of 
the sixth NMOS discharge transistor is connected to a 
fourth capacitor to form the fourth control node and the 
other end of the fourth capacitor is connected to the 
second input signal, and the second terminal of the sixth 
NMOS discharge transistor is connected to the input 
node: 

the first terminals and the bodies of the fifth NMOS switch 
and the sixth NMOS switch are connected to the body of 
the fifth NMOS discharge transistor, with the gate of the 
fifth NMOS switchconnected to the second control node 
and the gate of the sixth NMOS switch connected to the 
first control node; and 

the first terminals and the bodies of the seventh NMOS 
switch and the eighth NMOS switch are connected to the 
body of the sixth NMOS discharge transistor, with the 
gate of the seventh NMOS switch connected to the first 
control node and the gate of the eighth NMOS switch 
connected to the second control node. 

15. The two-phase charge pump circuit without the body 
effect as claimed in claim 14, wherein 

the gate of the first NMOS output transistor in the negative 
Voltage generator is connected to the fourth control node 
and the two switch gates connected to the first NMOS 
output transistor are connected to the third control node 
and the fourth control, respectively; and 

the gate of the second NMOS output transistor in the nega 
tive-voltage generator is connected to the third control 
node and the two Switch gates connected to the second 
NMOS output transistor are connected to the third con 
trol node and the fourth control, respectively. 
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