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’ rnined potential, wherein the control circuit has a capacitor 
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a gate to which a control signal is input, and a second 
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POTENTIAL CHANGE SUPPRESSING CIRCUIT 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 11-342357, Dec. 1, 1999, the entire contents of Which 
are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention relates to a semiconductor 
integrated circuit provided With a circuit for limiting to a 
predetermined value or less a change in a potential Which 
has been boosted from a poWer supply potential, and more 
particularly to a nonvolatile semiconductor memory inte 
grated circuit or the like having a roW decoder circuit for 
outputting the boosted potential to Word lines. 

[0003] In the nonvolatile semiconductor memory inte 
grated circuit, it is necessary to apply the potential boosted 
to a level higher than the normal potential of the poWer 
supply at the time of Writing or erasing data. 

[0004] FIG. 5 is a circuit diagram shoWing an extracted 
part of a roW decoder circuit and a prior art potential control 
circuit for outputting a potential boosted to a level higher 
than the normal poWer supply at the time of Writing data in 
a conventional nonvolatile semiconductor memory inte 
grated circuit. 

[0005] In FIG. 5, a transistor 51 is provided at a ?nal stage 
of the roW decoder circuit, and the transistor 51 outputs the 
boosted potential to Word line WL at the time of data Writing. 
To node A to Which one of the source or the drain of this 
transistor 51 is connected, a potential Which is boosted at the 
time of driving the Word line WL is supplied. A node B to 
Which the other of the source and the drain of the transistor 
51 is connected is connected to the corresponding Word line 
WL. Furthermore, betWeen a node C to Which the boosted 
potential is supplied and a node D to Which the gate of the 
transistor 51 is connected, the source-drain path of the 
transistor 52 is inserted. To a node E of the gate of the 
transistor 52, a predetermined bias potential is supplied. 

[0006] Furthermore, betWeen the node D and a node F to 
Which the boosted potential is supplied, a potential limiting 
circuit 53 for limiting the potential at the node D to less than 
the predetermined value is inserted. This potential limiting 
circuit 53 comprises tWo transistors 54 and 55 in Which a 
gate is connected to respective source and the source-drain 
paths are connected in series. In this case, the transistors 54 
and 55 are of N-channel enhancement type. 

[0007] Next, an operation of the circuit of FIG. 5 Will be 
explained by referring to the timing chart of FIGS. 6A 
through 6D. Suppose that the boosted potential V1 is 
supplied to the node E of the gate of the transistor 52 at the 
time of data Writing. 

[0008] In the beginning, a boosted potential V1 is supplied 
to the node C at the time of data Writing to the memory cell 
not shoWn connected to the Word line WL. As shoWn in FIG. 
6A, When the node C is set to the boosted potential V1, the 
transistor 52 is turned on. Then, as shoWn in FIG. 6B, the 
node D is charged to V1—Vt through this transistor 52 
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(Where Vt denotes a threshold voltage of the transistor 52), 
and the transistor 52 is cut off. 

[0009] Next, as shoWn in FIG. 6C, the potential of the 
node A is changed from the ground potential to the boosted 
potential V1. Since the transistor 52 has been cut off and the 
node D is in the ?oating state, the rise in the channel 
potential of the transistor 51 causes the rise in the potential 
of the node D from V1—Vt to V2 as shoWn in FIG. 6 by 
means of the coupling of the channel region in the transistor 
51. When this potential V2 is higher than the value (V1+Vt) 
obtained by adding the threshold voltage Vt of the transistor 
51 to the potential V1 of the node A, the transistor 51 is set 
to a suf?cient ON state With the result that the boosted 
potential supplied to the node A is transmitted to the node B. 
As a result, as shoWn in FIG. 6D, the boosted potential V1 
is supplied to the Word line WL. 

[0010] In this manner, it is required to suf?ciently increase 
the potential of the node D Which is the gate node of the 
transistor 51 in order to transmit the potential V1 Which is 
boosted from the node A to the node B. HoWever, When the 
potential of the node D becomes too high so that the 
potential of the node D exceeds a Withstanding voltage of the 
transistor connected to this node D, for example, the tran 
sistor 52, the transistor 52 Will be broken. 

[0011] The potential limiting circuit 53 is provided to 
restrict the potential of the node D so as to prevent the 
potential of the node D from exceeding the Withstanding 
voltage of the transistor 52. That is, When the potential of the 
node D becomes higher than the sum of the threshold 
voltages of the respective transistors 54 and 55, namely 2Vt 
higher than the potential of the node F, the node D is 
discharged to the node F via a series connection circuit of the 
transistors 54 and 55 With the result that the potential of the 
node D is restricted so that the potential does not become a 
certain potential or more. Here, for example, When the 
potential of the node F is set to be equal to the potential V1 
at the node A, the upper limit of the node D becomes 
V1+2Vt. 

[0012] By the Way, in a circuit of FIG. 5, no problem 
arises When the potential V1 supplied to the node F has a 
suf?cient current supply capability as can be seen in the 
poWer supply given from the outside of the chip, and the 
level is maintained stably. HoWever, in the case Where the 
potential V1 supplied to the node F is generated in the 
booster circuit or the like in the chip, the current supply 
capability is loW. When the current is consumed With the 
operation of the other circuit, there is a possibility that the 
potential V1 at the node F is loWered to a level less than the 
predetermined value. This leads to the restriction of the 
potential of the node D to a level less than needed With the 
result that the potential of the node D does not attain the 
target value, and a boosted potential having a suf?cient value 
can not be supplied to the Word line WL. 

[0013] In such a situation, conventionally, a circuit shoWn 
in FIG. 7 is provided. This circuit is constituted in such a 
manner that the potential generated in the booster circuit 76 
in the chip is supplied to the node F of the potential limiting 
circuit 53 via a transistor 77 Which is diode-connected. 
Incidentally, the potential generated in the booster circuit 76 
is also supplied to the other circuit 78 in the same chip. 

[0014] In this circuit arrangement, the current is consumed 
in another circuit 78. Since a gate of the transistor 77 is 
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connected either to the source and the drain to form a 
diode-connection and the transistor 77 having a rectifying 
characteristic is connected betWeen the booster circuit 76 
and the node F, even When an output potential from the 
booster circuit 76 is lowered, the potential of the node F is 
not loWered. 

[0015] By the Way, as shoWn in FIG. 7, the capacity 71 is 
connected betWeen the node F and the ground potential. This 
capacity 71 is provided for stabilizing the potential of the 
node F. When the potential lirniting circuit 53 is operated, an 
eXcess charge at the node D is discharged toWard the node 
F. No problem arises When the discharged charge is small as 
compared With the value of the capacity 71. OtherWise, since 
the node F is in the ?oating state, the node F rises to a level 
higher than the potential set With the output of the booster 
circuit 76. In this case, the charge of the node D is not 
discharged, and the intended effect of the potential lirniting 
circuit 53 is lost. 

[0016] Under these circumstances, it is considered that the 
value of the capacity 71 is enlarged. HoWever, in the case 
Where a plurality of potential lirniting circuits 53 are con 
nected to the node F, and these plurality of potential lirniting 
circuits 53 are operated at the same time, the discharged 
charge quantity to the node F will become very large. Since 
it is necessary to make an attempt of increasing the capacity 
71 along With the enlargement of the discharged charge 
quantity, a very large elernent area for the capacity 71 Will 
be required. This leads to an increase in the chip area. 

[0017] Then, in order to solve the above problem, further 
more, conventionally, a circuitry shoWn in FIG. 8 is pro 
vided. This circuitry is designed to divide the potential at the 
node F With a pair of resistors 81 and 82 connected in series 
betWeen the node F and the ground potential, and compares 
the divided potential Vdiv With the reference potential Vref 
With a differential arnpli?er 83 so that an attempt is made to 
stabiliZe the potential at the node F by controlling the 
conduction of the transistor 84 connected betWeen the node 
F and the ground potential on the basis of the result of the 
comparison at the arnpli?er 83. 

[0018] That is, an eXcess increase in the potential of the 
node F is prevented by comparing the potential Vdiv divided 
With the pair of resistors 81 and 82 and the reference 
potential Vref by the differential arnpli?er 83 and discharg 
ing the charge of the node F through the transistor 84 When 
the potential of the node F becomes too high. 

[0019] HoWever, in this case, in the case Where the 
boosted potential Which is output from the booster circuit 76 
is undesirably loWered, there arises a problem in that a 
charging path disappears for supplying a charge With respect 
to the node F so that the charge of the node F is undesirably 
discharged via the resistors 81 and 82, and the potential of 
the node F is loWered excessively. 

[0020] The present invention has been made in vieW of the 
above circurnstances. An object of the invention is to pro 
vide a potential change suppressing circuit Which is capable 
of maintaining the boosted potential at a predetermined 
value at all times Without increasing the chip area. 

BRIEF SUMMARY OF THE INVENTION 

[0021] According to a ?rst aspect of the present invention, 
there is provided a potential change suppressing circuit 
comprising: 
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[0022] a capacitor connected betWeen a ?rst node and 
a second node; 

[0023] a sWitch for connecting the ?rst node to a ?rst 
reference potential; 

[0024] a potential setting circuit Which sets the sec 
ond node to a second reference potential; and 

[0025] a potential changing circuit Which changes a 
potential of the second node in a direction opposite 
to a direction of a potential change in the second 
node in the case Where the potential of the ?rst node 
is changed by a predetermined value or more along 
With a change in the potential in the second node. 

[0026] According to another aspect of the present inven 
tion, there is provided a potential change suppressing circuit 
comprising: 

[0027] a capacitor connected betWeen a ?rst node and 
a second node; 

[0028] a sWitch for connecting the ?rst node to a ?rst 
reference potential; 

[0029] a potential setting circuit for setting the sec 
ond node to a second reference voltage; 

[0030] a potential change detecting circuit for detect 
ing a potential change in the ?rst node along With the 
change in the potential in the second node; and 

[0031] a potential changing circuit having one end 
connected to the second node for changing a poten 
tial of the second node in a direction opposite to a 
direction of a potential change at the second node on 
the basis of an output from the potential change 
detecting circuit in a case Where the potential of the 
?rst node is changed by a predetermined value or 
more in the potential change detecting circuit. 

[0032] According to still another aspect of the present 
invention, there is provided a potential change suppressing 
circuit comprising: 

[0033] means for setting a ?rst node to a ?rst refer 
ence potential; and 

[0034] potential changing means for storing the ?rst 
reference potential at the ?rst node and changing the 
potential of the ?rst node in a direction opposite to a 
shift of the potential in the case Where the potential 
in the ?rst node is shifted from the stored ?rst 
reference potential. 

[0035] According to still another aspect of the present 
invention, there is provided a potential change suppressing 
circuit comprising: 

[0036] a ?rst transistor Where a Word line drive 
voltage is supplied to one end of a current channel 
betWeen a source and a drain, and the other end of the 
current channel betWeen the source and the drain is 
connected to the Word line; 

[0037] a second transistor Where a ?rst potential is 
supplied to one end of the current channel betWeen 
the source and the drain, a predetermined bias poten 
tial is supplied to the gate, and the other end of the 
current channel betWeen the source and the drain is 
connected to the gate of the ?rst transistor; 
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[0038] circuit means Which is connected betWeen the 
gate of the ?rst transistor and the ?rst node and 
Which has a rectifying characteristic Which allows 
current to How from the gate of the ?rst transistor 
only in a direction of the ?rst node; and 

[0039] control means connected to the ?rst node for 
discharging the ?rst node to loWer the potential of the 
?rst node in the case Where the potential of the ?rst 
node rises, the control means having, 

[0040] a capacity connected betWeen the ?rst node 
and the second node, 

[0041] sWitching means for connecting and con 
trolling the second node to the ?rst reference 
potential, and 

[0042] potential changing means for changing the 
potential of the ?rst node in a direction opposite to 
the direction of the potential change in the ?rst 
node in the case Where the potential of the second 
node is changed by a predetermined value or more 
along With a change in the potential in the ?rst 
node. 

[0043] According to still another aspect of the present 
invention, there is provided a potential change suppressing 
circuit comprising: 

[0044] a ?rst transistor Where a Word line drive 
voltage is supplied to one end of a current channel 
betWeen a source and a drain, and the other end of the 
current channel betWeen the source and the drain is 
connected to the Word line; 

[0045] a second transistor Where a ?rst potential is 
supplied to one end of the current channel betWeen 
the source and the drain, a predetermined bias poten 
tial is supplied to the gate, and the other end of the 
current channel betWeen the source and the drain is 
connected to the gate of the ?rst transistor; 

[0046] circuit means Which is connected betWeen the 
gate of the ?rst transistor and the ?rst node and 
Which has a rectifying characteristic Which alloWs 
current to How from the gate of the ?rst transistor 
only in a direction of the ?rst node; and 

[0047] control means connected to the ?rst node for 
discharging the ?rst node to loWer the potential of the 
?rst node in the case Where the potential of the ?rst 
node rises, the control means having, 

[0048] a capacity connected betWeen the ?rst node 
and the second node; 

[0049] sWitching means for connecting and con 
trolling the second node to a ?rst reference poten 
tial, 

[0050] potential change detecting means for 
detecting a change in the potential of the second 
node along With the change in the ?rst node, and 

[0051] potential changing means having one end 
connected to the ?rst node for changing the poten 
tial of the ?rst node in a direction opposite to the 
direction of the potential change in the ?rst node 
on the basis of an output from the potential change 
detecting means in the case Where the potential of 
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the ?rst node is changed by a predetermined value 
or more in the potential change detecting means. 

[0052] Additional objects and advantages of the invention 
Will be set forth in the description Which folloWs, and in part 
Will be obvious from the description, or may be learned by 
practice of the invention. The objects and advantages of the 
invention may be realiZed and obtained by means of the 
instrumentalities and combinations particularly pointed out 
hereinafter. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0053] The accompanying draWings, Which are incorpo 
rated in and constitute a part of the speci?cation, illustrate 
presently preferred embodiments of the invention, and 
together With the general description given above and the 
detailed description of the preferred embodiments given 
beloW, serve to explain the principles of the invention. 

[0054] FIG. 1 is a block diagram shoWing a schematic 
structure of an essential portion in the case Where the present 
invention is implemented in the nonvolatile semiconductor 
memory integrated circuit. 

[0055] FIG. 2 is a circuit diagram shoWing an extracted 
portion of a roW decoder control circuit and a plurality of 
transistors provided in the roW decoder circuit of FIG. 1, 
according to a ?rst embodiment of the present invention. 

[0056] FIGS. 3A through 3G are timing charts shoWing 
one example of an operation of the circuit of FIG. 2. 

[0057] FIG. 4 is a vieW shoWing a structure of a control 
circuit having a structure different from the structure shoWn 
in FIG. 2 according to a second embodiment of the present 
invention. 

[0058] FIG. 5 is a circuit diagram shoWing an extracted 
portion of the roW decoder circuit and a control circuit in the 
conventional nonvolatile semiconductor memory integrated 
circuit. 

[0059] FIGS. 6A through 6D are timing charts shoWing 
an operation of the circuit of FIG. 5. 

[0060] FIG. 7 is a circuit diagram shoWing a portion of the 
conventional nonvolatile semiconductor memory integrated 
circuit, and 

[0061] FIG. 8 is a circuit diagram shoWing an extracted 
portion of the conventional nonvolatile semiconductor 
memory circuit. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0062] Embodiments of the present invention Will be 
explained in detail by referring to the draWings hereinafter. 

[0063] FIG. 1 is a block diagram shoWing a conceptual 
structure of an essential portion of a nonvolatile semicon 
ductor memory integrated circuit, according to a ?rst 
embodiment of the present invention. 

[0064] Inside of a memory cell array 10, a plurality of 
Word lines WL and bit lines BL (only WL1 and BL1 are 
shoWn respectively in the ?gure) are provided in a crossing 
manner. At cross points of the Word lines WL1 and the bit 
lines BL1, memory cells MC comprising a nonvolatile 
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transistor is arranged and connected between the corre 
sponding Word line and bit line. 

[0065] A roW decoder 20 is provided to selectively drive 
the Word line WL1 corresponding to the address at the time 
of reading data from the memory cell as Well as at the time 
of Writing data to the memory cell MC and at the time of 
erasing data therefrom. At the time of Writing data into the 
memory cell, a plurality of transistors (only one transistor 
21a is shoWn in FIG. 1) for outputting a boosted potential 
to the selected Word line WL1 are provided in correspon 
dence to each of the Word lines. 

[0066] That is, the boosted potential is supplied to the 
node A1 at the time of driving the Word line WL1 to Which 
one of the source and the drain of the transistor 21a is 
connected, and the corresponding Word line WL1 is con 
nected to the node B to Which the other of the source and the 
drain thereof is connected. 

[0067] In the circuit of FIG. 1, When the boosted potential 
is supplied to the node A1, the potential of the node D1 of 
the gate of the transistor 21a is boosted With the coupling 
through the channel region of the transistor 21a so that the 
transistor 21a is set to a sufficient ON state, and the boosted 
potential supplied to the node A1 is supplied to the corre 
sponding Word line WL1. 

[0068] FIG. 2 is a circuit diagram shoWing an extracted 
portion of the roW decoder circuit 20 in Which a plurality of 
transistors (here, only tWo transistors 21a and 21b are 
shoWn) are provided, and a control circuit for the roW 
decoder circuit 20. 

[0069] A source-drain path of each of the transistors 22a 
and 22b is inserted betWeen each of the nodes C1 and C2 to 
Which the potential V1 boosted at the booster circuit 26 is 
supplied from the poWer supply voltage supplied from the 
outside and the nodes D1, D2 of the gates of each of the 
transistors 21a and 21b. Furthermore, a predetermined bias 
potential is supplied to the nodes E1 and E2 at the gate of 
each of the transistors 22a and 22b, respectively. 

[0070] Potential limiting circuits 23a and 23b are inserted 
respectively betWeen each of the nodes D1 and D2 and the 
node F to Which the boosted potential is supplied for limiting 
the potential at each of the nodes D1 and D2 so that the 
potential at the node D1 or D2 does not become the 
predetermined value or more. Each of these potential lim 
iting circuits 23a and 23b comprises tWo transistors 24a, 25a 
and 24b, 25b, in Which, the source-drain paths of the tWo 
transistors are connected in series. 

[0071] Here, for example, each of the gates of each of the 
tWo transistors 24a and 25a in the potential limiting circuit 
23a is connected either to the source or the drain of each of 
the transistors 24a and 25a arranged on the side close to the 
node D1, in a diode-connection fashion. Each of these 
transistors 24a and 25a has a rectifying characteristic Which 
alloWs a current to flow from the side of the node D1 to only 
the side of the node F, so that the potential limiting circuit 
23a has a rectifying characteristic Which alloWs current to 
flow from the side of the node D1 to only the side of the node 
F. Another potential limiting circuit 23b is constituted in the 
same manner in Which tWo diode-connected transistors 24b 
and 25b are connected in series betWeen the nodes D2 and 
F, the transistor 21b having a gate connected to the node D2 
is connected betWeen the nodes A2 and B2 to Which the 
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Word line WL2 is connected, and a transistor 22b is con 
nected betWeen the nodes C2 and D2. 

[0072] Furthermore, a booster circuit 26 is provided in a 
semiconductor integrated circuit constituted inside of the 
same chip. The boosted potential generated in this booster 
circuit 26 is supplied to the node F and, at the same time, is 
supplied to another circuit 28 in the same chip. The boosted 
potential is supplied to the node F via a transistor 27 Which 
has a diode-connection. Here, the gate of the transistor 27 is 
connected to the source or the drain of the transistor 27 on 
the side of the node F opposite to the output node of the 
booster circuit 26, and this transistor 27 has a rectifying 
characteristic Which alloWs current to flow from the side of 
the output node of the booster circuit 26 to only the side of 
the node F. 

[0073] Furthermore, to the node F, a potential change 
control circuit 30 is connected for controlling the potential 
of the node F so that the potential thereof does not exceed 
a predetermined potential. 

[0074] The potential change control circuit 30 comprises a 
capacitor 31 connected betWeen the node F and the node G, 
a transistor 32 having a source-drain path connected 
betWeen the node G and the node of the ground potential and 
a gate to Which a control signal Cont from a control circuit 
11 is supplied, and a transistor 33 having a source-drain path 
connected betWeen the node F and the node of the ground 
potential and a gate connected to the node G. 

[0075] Incidentally, in the circuit of FIG. 2, the control 
circuit 11 is constituted With a microprocessor, for example, 
for controlling an operation of the Whole semiconductor 
integrated circuit including the memory cell array 10 and the 
roW decoder 20 formed on the chip, and further outputing a 
signal for controlling an operation of the booster circuit 26 
and another circuits 28. Furthermore, the transistor shoWn in 
FIG. 2 is all of N-channel enhancement type. 

[0076] NoW, an operation of the circuit of FIG. 2 formed 
in the mentioned structure Will be explained by referring to 
the timing chart of FIGS. 3A through 3G. Incidentally, in 
the folloWing explanation, the boosted potential V1 is con 
stantly supplied, for example, from the booster circuit 26 to 
the node E at the gates of the transistors 22a and 22b at the 
time of data Writing operation. 

[0077] Assuming that the data is being Written to the 
memory cell MC connected to the Word line WL1 shoWn in 
FIG. 1. 

[0078] As shoWn in FIG. 3A, the boosted potential V1 is 
supplied to the node C1 connected to the corresponding 
transistor 22a of FIG. 2 at the time t3. When this node C1 
becomes at the boosted potential V1, the transistor 22a is 
turned on. As shoWn in FIG. 3B, the node D1 is charged to 
V1—Vt (Vt denotes the threshold voltage of the transistor 
22a) through this transistor 22a. Then, the transistor 22a is 
cut off. 

[0079] Next, as shoWn in FIG. 3C, the potential of the 
node A1 changes from the ground potential to the boosted 
potential V1 at the time t4 With a roW address signal from the 
roW decoder 20 of FIG. 1 formed in accordance With the 
Writing signal. Then, as shoWn in FIG. 3B, the node D1 is 
set in the ?oating state because the transistor 22a is cut off, 
and the potential of the node D1 rises from V1—Vt to reach 
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V2 With the coupling through the channel region of the 
transistor 21a along With the rise in the channel potential of 
the transistor 21a. 

[0080] At this time, When the potential of the node F is 
sufficiently high, and the potential V2 of the node D1 is 
higher than the potential V1 of the node A1 by the threshold 
value of the transistor 21a or more, the transistor 21a is set 
to a suf?cient ON state. As shoWn in FIG. 3D, the boosted 
potential V1 supplied to the node A1 is transmitted to the 
node B1 as it is. Then, the boosted potential V1 is trans 
mitted to the corresponding Word line WL1 so that data is 
favorably Written on the memory cell MC. 

[0081] On the other hand, by operating the booster circuit 
26, the node F is charged With the boosted potential output 
from the booster circuit 26 via the diode-connected transis 
tor 27. As explained before, the potential of the node F is set 
to a suf?ciently high level. Furthermore, at the time of 
Writing data, as shoWn in FIG. 3E, the control signal Cont 
supplied from the control circuit 11 to the gate of the 
transistor 32 at the time t2 in advance is set to an H level 
only for a short time. At this time, the transistor 32 is turned 
on. The node G is set to the ground potential by the turning 
on of this transistor 32, so that the potential at the time t2 in 
the node F is stored in the capacitor 31 Which functions as 
a potential memory element. After that, the control signal 
Cont is brought back to the L level until the booster potential 
V1 is supplied to the node C1 at the time t3 and the transistor 
32 is turned off. 

[0082] Incidentally, as shoWn in FIG. 3F, the potential of 
the node F is set in such a manner that the potential is 
supplied via the transistor 27 from the booster circuit 26 so 
that the potential rises to V1 up to the time t1 prior to time 
t2. 

[0083] In this state, as shoWn in FIG. 3C, When the 
booster potential V1 is supplied to the node A1 at time t4, the 
potential of the node D1 is boosted to V2 as has been 
explained in FIG. 3B before. Then, When the potential of the 
node D1 is set to be higher than the potential of the node F 
by the threshold voltage (2Vt) corresponding to tWo tran 
sistors 24a and 25a in the potential limiting circuit 23a, the 
charge of the node D1 is discharged to the node F via 
potential limiting circuit 23a. 

[0084] When the discharged charge quantity at this time 
increases, the potential of the node F further rises beyond V1 
at the time t4 as shoWn in FIG. 3F. When the potential of 
the node F rises, the potential of the node G in the control 
circuit 30 rises from the ground potential “0” as shoWn in 
FIG. 3G With the coupling by the capacity 31 inside of the 
potential change control circuit 30. When the potential of the 
node G exceeds the threshold voltage of the transistor 33 
inside of the control circuit 30, the transistor 33 is turned on, 
and the charge of the node F is discharged toWard the ground 
potential via the transistor 33, so that the potential of the 
node F Which is once boosted falls as shoWn in FIG. 3F. 
Then, When the potential of the node F is brought back to the 
original potential V1, the potential of the node G is also 
brought back to the original ground potential so that the 
transistor 33 is turned off, and discharge by the transistor 33 
is suspended. 

[0085] Consequently, a conduction control signal of the 
transistor 32 output from the control circuit 11 for storing the 
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potential of the node F may be any one Within the period 
from the time t1 When the potential of the node F has risen 
to the normal potential V1 up to time t4 When a high voltage 
V1 for Writing is supplied to the node A1 With a roW address 
signal. Such operation is the same as that of the other Word 
lines including the Word line WL2. 

[0086] In this manner, in the nonvolatile semiconductor 
memory integrated circuit according to the above embodi 
ment, the potential of the gate node D1 of the transistor 21a 
for transmitting the potential boosted, for example, With 
respect to the Word line WL1 becomes too high With the 
result that even if the potential of the node F becomes too 
high With the charging of the node F via the potential 
limiting circuit 23a, the potential at the node F can be 
brought back to the suitable potential With the control circuit 
30. 

[0087] Furthermore, even if the consumption current 
increases in another circuit 28 to Which the boosted potential 
V1 generated in the booster circuit 26 is supplied, and even 
if the boosted potential V1 Which is generated in the booster 
circuit 26 is temporarily loWered to a level loWer than the 
potential of the node F, there is no problem that the potential 
of the node F is not loWered because the How of the current 
from the side of the node F to the side of the output node of 
the booster circuit 26 is prevented by the transistor 27 having 
a rectifying characteristic Which alloWs current to How to 
only the side of the node F from the output node side of the 
booster circuit 26. 

[0088] Furthermore, in a period in Which the potential of 
the node F is stabiliZed at a predetermined level, no current 
channel exists Where the current ?oWs from the node F to the 
ground potential in the control circuit 30. Thus, the charge 
of the node F is not discharged to the ground potential With 
the result that the potential of the node F is not loWered. 

[0089] Furthermore, the capacitor 31 provided in the con 
trol circuit 30 may only have a function of storing the 
potential at the node F so that the area of the capacitor 31 and 
that of the control circuit 30 are not so necessary because so 
large capacity is not required With the result that there is no 
problem that the chip area increases. 

[0090] Next, an essential portion of the second embodi 
ment of the present invention Will be explained. FIG. 4 is a 
vieW shoWing a potential change control circuit 30A having 
a structure different from the structure shoWn in FIG. 2. The 
potential change control circuit 30A shoWn in FIG. 4 is 
different from the control circuit 30 in FIG. 2 in that the 
differential ampli?er 34 is neWly provided betWeen the node 
G and the gate of the transistor 33, the node G is connected 
to the non-inversion input terminal of the differential ampli 
?er 34, the reference potential Vref is supplied to the 
inversion input terminal of the differential ampli?er 34, and 
the output terminal of the differential ampli?er 34 is con 
nected to the gate of the transistor 33. The structure of 
portions other than the control circuit 30A is the same as the 
structure including the circuit 30 of FIG. 2. 

[0091] In the control circuit 30A having such a structure, 
the potential of the node F is stored in the capacitor 31 When 
the transistor 32 is turned on With the signal Cont from the 
control circuit 11. The transistor 32 is immediately turned off 
after the potential at the node F is stored. 

[0092] Then, When the potential of the node F rises, and 
the potential of the node G rises along With it so that the 
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potential of the node G exceeds the reference potential Vref, 
an output signal of the differential ampli?er 34 becomes an 
H level, and the transistor 33 is turned on With the result that 
a charge of the node F is discharged to the ground potential 
and the rise in the potential of the node F is suppressed. 

[0093] That is, the same advantage as the ?rst embodiment 
can be obtained in this second embodiment as Well. 

[0094] Incidentally, the present invention is not restricted 
to each of the above embodiments, and various modi?cation 
can be made. For example, in each of the above-mentioned 
tWo embodiments, tWo transistors 24a, 24b and 25a, 25b, . 
. . are connected in series in each of the potential limiting 

circuits 23a, 23b , . . . . HoWever, the potential limiting 

circuits may be constructed only by one transistor, or may be 
constructed by three or more transistors connected in series. 

[0095] Furthermore, in the embodiment shoWn in FIG. 2, 
an explanation thereof is made on the assumption that all the 
transistors are of N-channel type. The invention can be 
implemented by forming all the transistors in P-channel 
type, setting the potential of the node F to minus (—) V1 so 
that the transistor 33 is alloWed to conduct charges to boost 
the potential of the node F toWard the ground potential by 
the predetermined value When the potential difference 
betWeen the ground potential and the node F becomes too 
large. 
[0096] As has been explained, according to the present 
invention, there is provided a semiconductor integrated 
circuit Which is capable of maintaining the boosted potential 
at a predetermined value Without increasing the chip area. 

[0097] Additional advantages and modi?cations Will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the speci?c 
details and representative embodiments shoWn and 
described herein. Accordingly, various modi?cations may be 
made Without departing from the spirit or scope of the 
general inventive concept as de?ned by the appended claims 
and their equivalents. 

What is claimed is: 
1. A potential change suppressing circuit comprising: 

a capacitor connected betWeen a ?rst node and a second 

node; 

a sWitch for connecting and controlling said ?rst node to 
a ?rst reference potential; 

a potential setting circuit Which sets said second node to 
a second reference potential; and 

a potential changing circuit Which changes a potential at 
said second node in a direction opposite to a direction 
of a potential change in said second node When a 
potential of said ?rst node changes to a predetermined 
value or more by a change in the potential at said 
second node. 

2. The potential change suppressing circuit according to 
claim 1, Wherein said potential changing circuit comprises a 
transistor having a source, a drain and a gate to form a 
current path betWeen the source and drain, one end of the 
current path being connected to said second node and the 
other end being connected to said ?rst reference potential, 
and the gate being connected to said ?rst node. 
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3. The potential change suppressing circuit according to 
claim 1, Wherein said potential setting circuit comprises an 
element having a rectifying characteristic that alloWs a 
current to How to said second node. 

4. The potential change suppressing circuit according to 
claim 1, Wherein said second node is connected to a third 
node via an element having a rectifying characteristic Which 
alloWs current to How to said second node. 

5. A potential change suppressing circuit comprising: 

a capacitor connected betWeen a ?rst node and a second 

node; 
a sWitching circuit Which connects and controls said ?rst 

node to a ?rst reference potential; 

a potential setting circuit Which sets said second node to 
a second reference voltage; 

a potential change detecting circuit Which detects a poten 
tial change in said ?rst node by a potential change in 
said second node; and 

a potential changing circuit having one end connected to 
said second node for changing a potential of said 
second node in a direction opposite to a direction of a 
potential change in said second node according to an 
output from said potential change detecting circuit 
When a potential of said ?rst node is changes to a 
predetermined value or more in said potential change 
detecting circuit. 

6. The potential change suppressing circuit according to 
claim 5, Wherein said potential change detecting circuit 
comprises a differential ampli?er having ?rst and second 
input terminals and an output terminal, and the potential of 
said ?rst node and a third reference potential are applied to 
said ?rst and second input terminals of the differential 
ampli?er, respectively. 

7. The potential change suppressing circuit according to 
claim 6, Wherein said potential changing circuit comprises a 
transistor having a source, a drain and a gate, in Which the 
source and drain form a current path one end of Which is 
connected to said second node and the other end is con 
nected to said ?rst reference potential, and the gate is 
connected to the output terminal of the differential ampli?er. 

8. The potential change suppressing circuit according to 
claim 5, Wherein said potential setting circuit comprises an 
element having a rectifying characteristic that alloWs a 
current to How to said second node. 

9. The potential change suppressing circuit according to 
claim 5, Wherein said second node is connected to a third 
node via an element having a rectifying characteristic that 
alloWs a current to How to said second node. 

10. A potential change suppressing circuit comprising: 

means for setting a ?rst node to a ?rst reference potential; 
and 

potential changing means for storing the ?rst reference 
potential at said ?rst node and for changing a potential 
of said ?rst node in a direction opposite to a shift of the 
potential When a potential at said ?rst node is shifted 
from the stored ?rst reference potential. 

11. A potential change suppressing circuit comprising: 

a ?rst transistor having a gate, a source and a drain to form 
a ?rst current path therebetWeen, Wherein a Word line 
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drive voltage is supplied to one end of the ?rst current 
path, the other end of the ?rst current path is connected 
to the Word line; 

a second transistor having gate, a source and a draain to 
form a second current path betWeen the source and 
drain, Wherein a ?rst potential is supplied to one end of 
the second current path, a predetermined bias potential 
is supplied to the gate of the second transistor, and the 
other end of the second current path is connected to the 
gate of the ?rst transistor; 

a circuit connected betWeen the gate of the ?rst transistor 
and a ?rst node and Which has a rectifying character 
istic Which alloWs a current to How from the gate of the 
?rst transistor only in a direction of said ?rst node; and 

a control circuit connected to said ?rst node for discharg 
ing said ?rst node to loWer the potential of said ?rst 
node When a potential of said ?rst node rises, said 
control circuit having; 

a capacitor connected betWeen said ?rst node and a 
second node, 

a sWitching circuit for connecting and controlling said 
second node to the ?rst reference potential, and 

potential changing means for changing the potential of 
said ?rst node in a direction opposite to a direction 
of a potential change in said ?rst node When a 
potential of said second node changes by a prede 
termined value or more by a change in the potential 
in said ?rst node. 

12. A potential change suppressing circuit according to 
claim 11, Wherein said potential changing means comprises 
a third transistor having a gate, a source and a drain to form 
a third current path betWeen the source and drain, Wherein 
one end of said third current path is connected to said ?rst 
node, and the other end is connected to said ?rst reference 
potential, and the gate is connected to said second node. 

13. A potential change suppressing circuit comprising: 

a ?rst transistor having a source and a drain to form a ?rst 
current path betWeen the source and drain, Wherein a 
Word line drive voltage is supplied to one end of said 
?rst current path, and the other end of said ?rst current 
path is connected to the Word line; 

a second transistor having a gate, a source and a drain to 
form a second current path, Wherein a ?rst potential is 
supplied to one end of said second current path, a 
predetermined bias potential is supplied to the gate, and 
the other end of said second current path is connected 
to the gate of the ?rst transistor; 

a circuit connected betWeen the gate of said ?rst transistor 
and a ?rst node and Which has a rectifying character 
istic Which alloWs a current to How from the gate of 
said ?rst transistor only in a direction of said ?rst node; 
and 

a control circuit connected to said ?rst node for discharg 
ing said ?rst node to loWer the potential of said ?rst 
node When a potential of said ?rst node rises, said 
control circuit comprising; 

a capacitor connected betWeen said ?rst node and a 
second node, 
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a sWitching circuit for connecting and controlling said 
second node to a ?rst reference potential, 

a potential change detecting circuit for detecting a 
change in a potential of said second node by a 
potential change in said ?rst node; and 

a potential changing circuit having one end connected 
to said ?rst node for changing a potential of said ?rst 
node in a direction opposite to the direction of the 
potential change on said ?rst node according to an 
output from said potential change detecting circuit 
When a potential change of said second node is 
detected by a predetermined value or more in said 
potential change detecting circuit. 

14. The potential change suppressing circuit according to 
claim 13, Wherein the potential change detecting circuit 
comprises a differential ampli?er having ?rst and second 
input terminals and an output terminal, and the potential of 
said second node and a second reference potential are set in 
said ?rst and second input terminals. 

15. The potential change suppressing circuit according to 
claim 14, Wherein said potential changing circuit comprises 
a third transistor having a gate, a source and a drain to form 
a third current path betWeen said source and drain, in Which 
one end of said third current path is connected to said ?rst 
node, the other end is connected to said ?rst reference 
potential, and the gate of said third transistor is connected to 
said output terminal of the differential ampli?er. 

16. A semiconductor integrated circuit comprising: 

a potential memory element connected betWeen a ?rst 
node and a second node for storing a potential of said 
second node; 

a sWitching circuit for connecting and controlling said 
?rst node to a ground potential at the time of storing the 
potential of said second node by the potential memory 
element; 

a potential setting circuit for setting said second node to 
a predetermined reference potential; and 

a potential changing circuit for changing the potential of 
said second node in a direction opposite to a direction 
of a potential change in said second node When a 
potential of said ?rst node changes to a predetermined 
value or more by a potential change of the reference 
potential in said second node. 

17. A semiconductor integrated circuit comprising: 

a memory cell array for storing data With a selective 
driving of a Word line and a bit line; 

a column address control circuit for driving the Word line 
in order to control the data memory operation of the 
memory cell array; 

a ?rst transistor having a gate, a source and a drain to form 
a ?rst current path betWeen the source and drain, Where 
a Word line drive voltage is supplied to one end of said 
?rst current path, and the other end of said ?rst current 
path is connected to the Word line; 

a second transistor having a gate, a source and a drain to 
form a second current path betWeen the source and 
drain, Where a ?rst potential is supplied to one end of 
said second current path, a predetermined bias potential 
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is supplied to the gate, and the other end of said second 
current path is connected to the gate of said ?rst 
transistor; 

circuit means Which is connected betWeen the gate of said 
?rst transistor and a ?rst node and Which has a recti 
fying characteristic Which allows a current to How from 
the gate of said ?rst transistor only in a direction of said 
?rst node; and 

a control circuit connected to said ?rst node for discharg 
ing said ?rst node to loWer a potential of said ?rst node 
When the potential of said ?rst node rises, the control 
circuit having; 

a capacitor connected betWeen said ?rst node and a 
second node, 

Jun. 7, 2001 

a sWitching circuit for connecting and controlling said 
second node to a ?rst reference potential, 

potential change detecting means for detecting a 
change in a potential of the second node by a 
potential change in said ?rst node; and 

potential changing means having one end connected to 
said ?rst node for changing the potential of said ?rst 
node in a direction opposite to a direction of a 
potential change in said ?rst node according to an 
output from the potential change detecting means 
When a potential change of said second node is 
detected by a predetermined value or more in the 
potential change detecting means. 

* * * * * 


