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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION:

[0001] The present invention relates to a semiconduc-
tor memory device in accordance with the precharacter-
izing parts of the independent claims 1 and 12, respec-
tively. A semiconductor memory device of that kind is
known from US-A-4,145,759.

2. DESCRIPTION OF THE RELATED ART:

[0002] Figure 14 shows a read only memory (ROM)
as the nonvolatile memory device. The nonvolatile
memory device of Figure 14 includes a memory cell ar-
ray having a plurality of memory cells (M1, M2, and M3,
for example) composed of MOSFETs arranged in a ma-
trix, a plurality of word lines WL1, ... WLn, ..., WL32 each
connected to gate electrodes of the memory cells, a plu-
rality of bit lines (B21, B22, and B23, for example) each
connected to source electrodes of the memory cells,
and a plurality of bit lines (B11, B12, and B13, for exam-
ple) each connected to drain electrodes of the memory
cells. The word lines extend along rows of the matrix-
shaped memory cell array, while the bit lines extend
along columns of the matrix-shaped memory cell array.
[0003] In the ROM with the above configuration, when
information stored in the memory cell M2, for example,
in the memory cell array is to be read, a selector (not
shown) selects the bit lines B12 and B22 connected to
the memory cell M2 based on an address signal. The
selected bit line B12 is connected to a terminal of a load
circuit LD, while the selected bit line B22 is connected
to ground GND. The other terminal of the load circuit LD
is connected to a terminal Vcc.
[0004] The selected bit lines B12 and B22 are pre-
charged for a predetermined period of time to obtain an
intermediate potential. The selector (not shown) selects
the word line WLn connected to a gate electrode of the
memory cell M2 and puts the word line WLn at a high
level. As a result, a route 1 is established between the
terminal Vcc and ground GND, allowing a bit line current
to flow between the source and drain electrodes of the
memory cell M2. The bit line current also flows through
the load circuit LD which has the two terminals, causing
a voltage drop between the two terminals of the load
circuit LD. A sense amplifier (not shown) amplifies this
voltage drop generated in the load circuit LD to detect
the state of the memory cell M2.
[0005] More specifically, the bit line current varies de-
pending on the state of the memory cell. As the bit line
current varies, the amount of the voltage drop generated
in the load circuit LD varies, thereby varying a bit line
voltage Vbit obtained by subtracting the amount of volt-
age drop from a voltage Vhi of the terminal Vcc. The
sense amplifier compares the bit line voltage Vbit with

a reference voltage and determines the state of the
memory cell M2.
[0006] Referring to Figure 15, when the memory cell
is in an ON state, the bit line voltage Vbit is equal to a
voltage Von, while, when the memory cell is in an OFF
state, the bit line voltage Vbit is equal to a voltage Voff.
[0007] As described above, in the conventional non-
volatile semiconductor memory device, the threshold of
a memory cell selected by the bit lines and column se-
lection lines is determined based on the amount of volt-
age drop generated in the load circuit when a bit line
current flowing through the memory cell flows through
the load circuit. This necessitates the bit line current to
continue flowing through the memory cell and the load
circuit during the period when information of the memory
cell is read. This increases power consumption of the
conventional nonvolatile semiconductor memory de-
vice.
[0008] A conventional NOR type nonvolatile semicon-
ductor memory device also has a problem as follows.
[0009] Referring to Figure 16, the operation where in-
formation stored in a memory cell M2 is read in response
to a predetermined address signal will be described.
[0010] A selector (not shown) selects column selec-
tion lines BS1 and BS3 to put them at a high level based
on the predetermined address signal, while retaining
column selection lines BS2 and BS4 at a low level, thus
allowing bit lines B2 and B3 to be selected. The selector
also selects a word line WLn to put it at a high level,
while retaining the other word lines WL1, WL32 in a low
level. The memory cell M2 is thus selected. A route 1 is
established between a terminal Vcc and ground GND,
and a bit line current Ibit1 flows through a load circuit
LD.
[0011] The state of the memory cell is determined
based on the value obtained by subtracting a voltage
generated by the flow of the bit line current Ibit1 through
the load circuit LD from a voltage Vhi of the terminal
Vcc.
[0012] The memory cell M2 is selected when the word
line WLn is put at a high level as described above. At
this time, memory cells M1 and M3 connected to the
word line WLn are also selected. As a result, a bit line
B1 adjacent to the selected bit line B2 is connected with
the bit line B2 via the memory cell M1 which is in the ON
state. Similarly, a bit line B4 adjacent to the selected bit
line B3 is connected with the bit line B3 via the memory
cell M3 which is in the ON state. Charges have been
retained in the bit lines B1 and B4 in the previous read
operations, so that currents flow through routes 2 and 3
via the memory cells M1 and M3, respectively. The bit
line current Ibit1 varies due to these current flows
through the routes 2 and 3, which makes it difficult to
correctly read information stored in the memory cell M2.
[0013] Moreover, a bit line voltage Vbit varies even
when the threshold of the memory cell M2 is fixed. The
reason is that, since the thresholds of the memory cells
M1 and M3 vary depending on the program written in
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the ROM, the amounts of currents flowing through the
routes 2 and 3 vary, thereby varying the bit line current
Ibit1 flowing through the load circuit.
[0014] Japanese Laid-Open Patent Publication No.
3-142877 discloses a virtual ground method where bit
lines adjacent to selected bit lines are set at an interme-
diate voltage. According to this method, however, a
leakage current increases and thus it is difficult to cor-
rectly read information stored in memory cells.
[0015] Japanese Laid-Open Patent Publication No.
6-318683 discloses a ROM where a threshold to be writ-
ten in each memory cell is selected from three or more
thresholds by adjusting the ion implantation amount. In
such a ROM, however, the difference in the potential in-
duced in the bit lines by the difference in the threshold
voltage is small, thereby reducing the margin of the po-
tential of the bit lines. This makes it difficult to correctly
read information stored in the memory cell.
[0016] US-A-4 145 759 describes a semiconductor
memory device according to the precharacterizing part
of the independent claims 1 and 12, respectively. In this
known semiconductor memory device the memory cells
are PMOS transistors (see for example lines 61 to 62 of
column 1 and lines 7 to 24 of column 2 of this document).
In this document, bit lines 12a are connected to an out-
put node 17 through a PMOS transistor 14a, the line 12b
is connected through a node 15 to a PMOS transistor
14b, the node 15 is connected to the power source VDD
through a PMOS transistor 16, the node 17 is connected
to the power source VSS through an NMOS transistor
18 and the node 17 is connected to the amplifier.
[0017] EP-A-0 424 964 discloses another known
semiconductor memory device in which (for example
shown in Fig. 3) a (not shown) sense amplifier coupled
to a data bus line is connected to a first bit line (for ex-
ample B12) connected to a selected memory cell, said
first bit line B12 being connected to a high potential side
of the memory cell array via a selection transistor T1
and a transistor T18 of a load circuit 3, where the mem-
ory cells M1, M2, M3, ... are NMOS transistors. Conven-
tionally, in the related art in the case of a memory cell
being an NMOS transistor, the side connected to the
lower potential, for instance ground, is a source elec-
trode and in the case of a memory cell being a PMOS
transistor, the side connected to the higher potential, for
instance VDD, is a source electrode, contrary to the
NMOS transistor case.

SUMMARY OF THE INVENTION

[0018] A semiconductor memory device comprises in
accordance with a first aspect: a plurality of memory
cells arranged in a matrix; a plurality of word lines; a
plurality of first bit lines; a plurality of second bit lines; a
first column selection circuit for selecting based on a first
address signal a first bit line from the plurality of first bit
lines; a second column selection circuit for selecting
based on a second address signal a second bit line from

the plurality of second bit lines; and an amplifier, wherein
each of the plurality of memory cells includes a drain
electrode, a source electrode, and a gate electrode, and
the plurality of memory cells are classified into a plurality
of column groups, where the drain electrodes of the
memory cells belonging to the same column group are
connected to the same first bit line, the source elec-
trodes of the memory cells belonging to the same col-
umn group are connected to the same second bit line,
and the gate electrode of the memory cell belonging to
one of the column groups is connected to the gate elec-
trode of the memory cell belonging to another one of the
column groups via one of the plurality of word lines,
characterized in that a discharger is provided for dis-
charging the selected bit lines upon a change of the ad-
dress signals, and the amplifier is connected to amplify
a potential of the selected second bit line by comparing
it with a reference potential.
[0019] In one embodiment of the invention, the sem-
iconductor memory device further includes a first charg-
er for charging the selected first bit line so that the se-
lected first bit line obtains a first potential.
[0020] In one embodiment of the invention, the sem-
iconductor memory device further includes a second
charger for charging the selected second bit line so that
the selected second bit line obtains a second potential.
[0021] In one embodiment of the invention, the dis-
charger of the present semiconductor memory device
includes a first discharger for discharging the selected
first bit line and a second discharger for discharging the
selected second bit line.
[0022] In one embodiment of the invention, the dis-
charger of the present semiconductor memory device
further includes a first discharger for discharging the se-
lected first bit line.
[0023] In one embodiment of the invention, the sem-
iconductor memory device further includes a leakage
circuit for allowing a current flowing through the selected
second bit line to leak.
[0024] In one embodiment of the invention, the first
and second dischargers discharge the selected first and
second bit lines for a certain duration, and the first charg-
er charges the selected first bit line after the certain du-
ration has passed from the predetermined time so that
the selected first bit line reaches the first potential.
[0025] According to a second aspect, the present
semiconductor memory device comprises: a plurality of
memory cells arranged in a matrix; a plurality of word
lines; a plurality of first bit lines; a plurality of second bit
lines; a first column selection circuit for selecting based
on a first address signal a first bit line from the plurality
of first bit lines; a second column selection circuit for se-
lecting based on a second address signal a second bit
line from the plurality of second bit lines via a data line;
and an amplifier, wherein each of the plurality of memory
cells includes a drain electrode, a source electrode, and
a gate electrode, and the plurality of memory cells are
classified into a plurality of column groups, where the
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drain electrodes of the memory cells belonging to the
same column group are connected to the same first bit
line, the source electrodes of the memory cells belong-
ing to the same column group are connected to the
same second bit line, and the gate electrode of the mem-
ory cell belonging to one of the column groups is con-
nected to the gate electrode of the memory cell belong-
ing to another one of the column groups via one of the
plurality of word lines, characterized in that a discharger
is provided for discharging the data line upon a change
of the address signals, and the amplifier is connected to
the data line to amplify a potential of the selected second
bit line by comparing it with a reference potential.
[0026] Thus, the invention described herein makes
possible the advantage of providing a semiconductor
memory device capable of reading information in mem-
ory cells correctly by measuring the potential of a bit line
which is less influenced by a leakage current or the like.
[0027] This and other advantages of the present in-
vention will become apparent to those skilled in the art
upon reading and understanding the following detailed
description with reference to the accompanying figures.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Figure 1 shows a configuration of a portion of a sem-
iconductor memory device according to the present
invention.

Figure 2 shows a potential of a bit line of the semi-
conductor memory device of Figure 1.

Figure 3 shows a configuration of a portion of an-
other semiconductor memory device according to
the present invention.

Figure 4 shows a configuration of a portion of still
another semiconductor memory device according
to the present invention.

Figure 5 shows a configuration of a portion of a sem-
iconductor memory device of Example 1 according
to the present invention.

Figure 6 shows a configuration of a circuit for gen-
erating a discharge signal.

Figure 7 is a timing chart of the semiconductor
memory device of Figure 5.

Figure 8 shows a configuration of a portion of a
modified semiconductor memory device according
to the present invention.

Figure 9 shows a configuration of a portion of a sem-
iconductor memory device of Example 2 according

to the present invention.

Figure 10 shows a configuration of a portion of a
semiconductor memory device of Example 3 ac-
cording to the present invention.

Figure 11 shows a configuration of a circuit for gen-
erating a discharge signal and a charge signal.

Figure 12 is a timing chart of the semiconductor
memory device of Figure 10.

Figure 13 shows a potential of a bit line of the sem-
iconductor memory device of Figure 10.

Figure 14 shows a configuration of a portion of a
conventional semiconductor memory device.

Figure 15 shows a potential of a bit line of the sem-
iconductor memory device of Figure 14.

Figure 16 shows a configuration of a portion of an-
other conventional semiconductor memory device.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Hereinbelow, the principle of the present in-
vention will be described.
[0030] Referring to Figure 1 illustrating a configuration
of a semiconductor memory device according to the
present invention, a selector (not shown) selects a word
line WLn to put it at a high level based on a predeter-
mined address signal, while holding the other word lines
WL1 and WL32 in a low level. The selector also selects
column selection lines BS12 and BS22 to put them at
the high level based on the predetermined address sig-
nal, while holding the other column selection lines BS11,
BS13, BS21 and BS23 at the low level. Thus, a memory
cell M2 and bit lines B12 and B22 are selected.
[0031] Before information in the memory cell M2 is
read, a discharger discharges the selected bit lines B12
and B22 until each level of the bit lines B12 and B22 is
lowered to a predetermined value based on discharge
signal DIS. In this way, charges retained in the bit lines
B12 and B22 from the previous read operations are dis-
charged, returning the potentials of the bit lines B12 and
B22 to their initial states. Thereafter, the bit line B12 is
charged until the potential thereof reaches a voltage Vhi
of a terminal Vcc.
[0032] As shown in Figure 2, a bit line voltage Vbit is
a value obtained by subtracting the thresholds of a se-
lective transistor T12, the memory cell M2, and a tran-
sistor T22 from the voltage Vhi. Thus, the current flow-
ing through the bit line B22 only includes a small leakage
current flowing via a leakage circuit as shown in Figure
1. By comparing the bit line voltage Vbit which is gen-
erated by the leakage circuit with the reference voltage,
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information in the selected memory cell M2 can be read.
[0033] Figure 3 shows a configuration of an NOR type
semiconductor memory device according to the present
invention. In this type of semiconductor memory device,
a plurality of memory cells are connected to a word line
WLn. When the word line WLn is put at a high level,
memory cells M1, M2, and M3, for example, connected
to the word line WLn are turned to the ON state. As a
result, a bit line current Ibit1 branches into three, for ex-
ample, flowing through routes 1 to 3. Thus, the amount
of the bit line current Ibit1 varies when leakage currents
flowing through the routes 2 and 3 are generated. How-
ever, since the resistance between source and drain
electrodes of the memory cell M2 is large compared with
the OFF resistances of transistors T11, T12, T13, and
T14, the variation in a bit line current Ibit2 flowing
through a bit line B2 is small compared with the variation
in the bit line current Ibit1 flowing through a bit line B3.
Thus, information in the selected memory cell M2 can
be read by comparing a bit line voltage Vbit generated
by a leakage circuit connected to the bit line B2 via a
column selector T13 with the reference voltage.
[0034] Figure 4 shows a configuration of a NAND type
semiconductor memory device according to the present
invention. Referring to Figure 4, one end of each column
of memory cells is connected to a terminal Vcc via a first
column selector having transistors T11 and T12, while
the other end thereof is connected to ground GND via
a leakage circuit and a second column selector having
transistors T13 and T14. A bit line voltage Vbit gener-
ated by the leakage circuit located between the second
column selector and ground GND is measured to read
information stored in a memory cell. Thus, the operation
of the NAND type semiconductor memory device of Fig-
ure 4 is substantially the same as that of the semicon-
ductor memory device of Figure 1.

(Example 1)

[0035] A first example of the semiconductor memory
device according to the present invention will be de-
scribed with reference to Figures 5 to 8. Figure 5 shows
a configuration of the semiconductor memory device of
Example 1. The semiconductor memory device of this
example is characterized in that a sense amplifier com-
pares the potential of a second bit line connected to a
source electrode of a selected memory cell with the ref-
erence potential.
[0036] The semiconductor memory device of Figure
5 includes a plurality of memory cells (M1, M2, M3, and
M4, for example) arranged in a matrix , a plurality of
word lines WL1, ..., WLn, ..., WL32 connected to gate
electrodes of the memory cells, a plurality of first bit lines
(B11, for example) connected to source electrodes of
the memory cells, a plurality of second bit lines (B12, for
example) connected to drain electrodes of the memory
cells, a first column selector (T11, T12, T31, and T32,
for example) for selecting at least one of the plurality of

first bit lines, a second column selector (T21, T22, T33,
and T34, for example) for selecting at least one of the
plurality of second bit lines, dischargers (TD1 and TD2,
for example) for discharging the first and second bit lines
selected by the column selectors, chargers (TC1, for ex-
ample) for charging the first bit lines selected by the first
column selectors, leakage circuits (TR1, for example),
and sense amplifiers (SA, for example).
[0037] The plurality of memory cells M1, M2, M3 and
M4 are classified into a plurality of column groups. Each
of the memory cells has a drain electrode, a source elec-
trode, and a gate electrode. The drain electrodes of the
memory cells in the same column group are connected
to the same first bit line. The source electrodes of the
memory cells in the same column group are connected
to the same second bit line. A gate electrode of a mem-
ory cell in a column group is connected to a gate elec-
trode of a memory cell in another column group via a
word line. Herein, the electrodes of each memory cell
connected to the first bit line and the second bit line are
referred to as the drain electrode and the source elec-
trode, respectively. However, these electrodes may also
be referred to in reverse. Each memory cell already in-
cludes information written therein. The writing of infor-
mation in the memory cells can be conducted by im-
planting ions such as boron (B) ions in channel regions
of the memory cells. The threshold voltage between the
drain and source electrodes of the memory cell can be
changed by changing the amount of ions implanted in
the memory cell. The memory cell is classified as either
a depletion type or an enhanced type depending on the
amount of implanted ions. In the case where the select-
ed memory cell is of the depletion type, the memory cell
retains the OFF state when a voltage Vx is applied to
the gate electrode, preventing a bit line current from
flowing. In the case where the selected memory cell is
of the enhanced type, the memory cell is turned to the
ON state when the voltage Vx is applied to the gate elec-
trode, allowing a bit line current to flow. In the case of
an EEPROM, the threshold voltage between the drain
and source electrodes of the memory cell can be
changed by changing the amount of charge stored on a
floating gate.
[0038] In the semiconductor memory device of Figure
5, the first column selector T11, T12, T31, and T32 is
connected to first column selection lines CS11, CS12,
BS1, and BS2, respectively, the respective first bit lines
B11, and a first data line DL1. The second column se-
lector T21, T22, T33, and T34 is connected to second
column selection lines CS21, CS22, BS3, and BS4, re-
spectively, the respective second bit lines B12, and a
second data line DL2.
[0039] A part of an address signal used for selecting
a particular memory cell among the plurality of memory
cells is input into the first column selector T11, T12, T31,
and T32 via the first column selection lines CS11, CS12,
BS1, and BS2, respectively. The address signal is an n-
bit digital signal. The first column selector T11, T12, T31,
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and T32 electrically connects the first data line DL1 and
the selected first bit line based on the part of the address
signal.
[0040] Another part of the address signal is input into
the second column selector T21, T22, T33, and T34 via
the second column selection lines CS21, CS22, BS3,
and BS4, respectively. The second column selector
T21, T22, T33, and T34 electrically connects the second
data line DL2 and the selected second bit line based on
this other part of the address signal.
[0041] The dischargers TD1 and TD2 receive a dis-
charge signal DIS which is either at a high level or a low
level. When the discharge signal DIS is at the high level,
the potentials of the first and second bit lines selected
by the first and second column selectors T11, T12, T21,
T22, T31, T32, T33, and T34 are set at the same poten-
tial as that of ground GND. This makes it possible to
correctly read information in the selected memory cell.
[0042] Referring to Figure 6, the discharge signal DIS
is generated by a change detection section 1 and a du-
ration setting section 2. The change detection section 1
receives an address signal, detects a change in the ad-
dress signal, and outputs a signal ATD to the duration
setting section 2 in response to the change in the ad-
dress signal. The signal ATD is either at a high level or
a low level. The duration setting section 2 receives the
signal ATD from the change detection section 1, and
outputs the high-level discharge signal DIS to the dis-
chargers TD1 and TD2 and the charger TC1 for a dura-
tion predetermined based on the signal ATD.
[0043] The charger TC1 supplies a charge to the first
bit line selected by the column selectors when the dis-
charge signal DIS is at the low level. Thus, the potential
of the second bit line connected to the source electrodes
of the memory cells connected to the selected first bit
line is lower than the potential of the selected first bit line.
[0044] The leakage circuit TR1 is connected between
the second data line DL2 and ground GND. The leakage
circuit TR1 causes a voltage drop by a current Ibit2 flow-
ing through the second bit line selected by the second
column selector T21, T22, T33, and T34. Incidentally,
when the semiconductor memory device is provided
with the leakage circuit as shown in Figure 5, the dis-
charger TD2 is not necessarily required.
[0045] The sense amplifier SA is connected to the
second data line DL2 and a reference line for supplying
a reference voltage Vref. The sense amplifier SA com-
pares the potential of the second data line DL2 and the
potential of the reference line, and outputs a signal
SAout corresponding to the comparison result. The
sense amplifier SA may be of a known differential am-
plification type. A voltage Vhi of a terminal Vcc may be
a potential boosted from the source voltage.
[0046] The semiconductor memory device of Figure
5 is a NOR type mask ROM where the source electrodes
of memory cells in the same column group are connect-
ed to the same first bit line and the drain electrodes of
the memory cells in the same column group are con-

nected to the same second bit line. In nonvolatile sem-
iconductor memory devices of other types such as those
shown in Figures 1 and 4, information in a memory cell
designated by the address signal can be read based on
the potential difference generated by the leakage circuit
connected to the second data line DL2 and ground
GND.
[0047] Hereinbelow, the read operation of the semi-
conductor memory device of Figure 5 will be described
with reference to the timing chart of Figure 7. In the fol-
lowing description, it is assumed that information written
in the memory cell M3 is to be read.
[0048] The change detection section 1 receives an
address signal. When the address signal changes at
time T1, the change detection section 1 outputs the sig-
nal ATD to the duration setting section 2. The duration
setting section 2 outputs the discharge signal DIS to the
dischargers TD1 and TD2 and the charger TC1 based
on the signal ATD. The discharge signal DIS is a pulse
signal, which is at the high level for a predetermined pe-
riod from time T2 to time T3 after the change of the ad-
dress signal.
[0049] Before the discharge signal DIS switches to
the high level, the first and second bit lines retain the
potentials obtained when information of the memory
cells was read last time. The first bit line B11 and the
second bit line B12 selected during the high-level period
of the discharge signal DIS are initialized. More specif-
ically, transistors of the dischargers TD1 and TD2 are
turned to the ON state, allowing the potentials of the first
and second bit lines to be equal to that of ground GND.
At this time, the charger TC1 is in the OFF state.
[0050] At time T2, a part of the predetermined address
signal is input into the first column selector having tran-
sistors T11, T12, T31, and T32. Based on this part of
the predetermined address signal, the transistors T11
and T31 of the first column selector are turned to the ON
state, while transistors T12 and T32 of the first column
selector are turned to the OFF state. Thus, the first bit
line B11 is selected. Another part of the predetermined
address signal is input into the second column selector
having transistors T21, T22, T33, and T34. Based on
this other part of the predetermined address signal, the
transistors T21 and T33 of the second column selector
are turned to the ON state, while the transistors T22 and
T34 of the column selector are turned to the OFF state.
Thus, the second bit line B12 is selected. Based on yet
another part of the predetermined address signal, the
word line WLn is selected. As a result, the memory cell
M3 is selected based on the predetermined address sig-
nal.
[0051] When the discharge signal DIS switches to the
low level at time T3, the dischargers TD1 and TD2 are
turned to the OFF state, while the charger TC1 is turned
to the ON state. Thus, the potential of the data line DL1
becomes equal to the voltage Vhi which is higher than
0 volt. The potential of a portion B4 of the first bit line
B11 is lower than the potential of the data line DL1 by

9 10



EP 0 791 936 B1

7

5

10

15

20

25

30

35

40

45

50

55

the total of the threshold voltages of the transistors T11
and T31 of the first column selector. The potential of a
portion B3 of the second bit line B12 is lower than the
potential of the portion B4 of the first bit line B11 by the
threshold voltage of the memory cell M3 (see Figure 2).
As a result, the potential of the data line DL2 is lower
than the potential of the data line DL1 by a voltage Vth
which is the sum of the threshold voltages of the column
selectors T11, T31, T33, and T21 and the threshold volt-
age of the memory cell M3, i.e., Vhi - Vth.
[0052] When the threshold voltage of the memory cell
M3 is low (ON state), the voltage Vth, which is the sum
of the threshold voltages of the column selectors T11,
T31, T33, and T21 and the threshold voltage of the
memory cell M3, is a value somewhere between the
voltage Vhi and a ground voltage Voff, while the poten-
tial of the data line DL2 is a voltage Von which is higher
than the ground voltage Voff. When the memory cell M4
is in the ON state, a leakage current may flow from the
portion B4 of the first bit line to a portion B5 of the second
bit line via the memory cell M4. However, the variation
in the current flowing into the portion B3 of the second
bit line is small compared with the variation in the current
flowing into the first bit line.
[0053] The ground voltage Voff is a potential of the
data line DL2 obtained after the second bit line B12 is
discharged. Since the resistance between the drain and
source electrodes of the memory cell is larger than that
of the transistors of the column selectors, a current flow-
ing into the leakage circuit TR1 varies little, even though
the current flowing in the first bit line varies.
[0054] When the threshold voltage of the memory cell
M3 is high (OFF state), no bit line current flows. Accord-
ingly, the potential of the data line DL2 retains the
ground voltage Voff obtained after the second bit line is
discharged by the discharger TD2.
[0055] When potential leakage currents flowing at the
leakage circuit TR1, the portion B3 of the second bit line,
and the data line DL2 are negligibly small, the change
in the potential of the data line DL2 is negligibly small.
As a result, information in the memory cell can be read
substantially stably.
[0056] The sense amplifier SA is deactivated during
the period from time T2 to time T3 when an equalizing
signal EQU is at the high level, i.e., during the discharge
period. The level of the data line DL2 changes immedi-
ately after the change in the address signal. However,
during the period from time T2 to time T3, the sense am-
plifier SA short-circuits a terminal connected to the data
line DL2 and a terminal connected to the reference line.
Thus, the sense amplifier SA does not become unsta-
ble. The equalizing signal EQU is generated based on
the discharge signal DIS. The sense amplifier SA com-
pares the potential of the data line DL2 with the refer-
ence voltage Vref of the reference line after time T4,
and outputs the output voltage SAout corresponding to
the comparison result. The reference voltage Vref may
be a value in the middle between the voltage Von and

the voltage Voff.
[0057] In the NAND type semiconductor memory de-
vice of Figure 4, one end of each column of memory
cells is connected to the terminal Vcc via the first column
selector having transistors T11 and T12, while the other
end is connected to ground GND via a leakage circuit
and the second column selector having transistors T13
and T14. In this NAND type semiconductor memory de-
vice, information of a selected memory cell M2 can be
read by comparing a voltage Vbit generated by a leak-
age circuit connected between the second column se-
lector T13 and T14 and ground GND with the reference
voltage. Accordingly, the NAND type semiconductor
memory cell of Figure 4 has substantially the same ef-
fects as those of the semiconductor memory device of
Figure 5.
[0058] In the semiconductor memory device of Figure
5, the sense amplifier SA is directly connected to the
data line DL2. However, as shown in Figure 8, the sense
amplifier SA may be connected to the data line DL2 via
a transistor TS2. With this configuration, the sense am-
plifier SA and the data line DL2 can be electrically iso-
lated from each other during the discharge period. This
serves to stabilize the operation of the sense amplifier
SA during the discharge period.
[0059] In the semiconductor memory device of Figure
8, a charger TC1 may be composed of N-channel MOS-
FETs, so that the entire memory cell array can be com-
posed of N-channel MOSFETs. This makes it possible
to reduce the chip area of the semiconductor memory
device of Figure 8 compared with the semiconductor
memory device of Figure 5.

(Example 2)

[0060] A second example of the semiconductor mem-
ory device according to the present invention will be de-
scribed with reference to Figure 9. In this example, the
same components are denoted by the same reference
numerals as those in Example 1, and the description
thereof is omitted.
[0061] The semiconductor memory device of Figure
9 includes a plurality of memory cells (M1, M2, M3, and
M4, for example) arranged in a matrix, a plurality of word
lines WL1, ..., WLn, ..., WL32 connected to gate elec-
trodes of the memory cells, a plurality of first main bit
lines (B11, for example), a plurality of first sub-1 bit lines
(BT2, for example), a plurality of first sub-2 bit lines
(BT4, for example), a plurality of second main bit lines
(B12, for example), a plurality of second sub-1 bit lines
(BT1, for example), a plurality of second sub-2 bit lines
(BT3, for example), a plurality of second sub-3 bit lines
(BT5, for example), a first column selector (T11, T12,
T31, and T32, for example) for selecting one of the plu-
rality of first bit lines, a second column selector (T21,
T22, T33, T34, and T35, for example) for selecting one
of the plurality of second bit lines, dischargers (TD1 and
TD2, for example) for discharging the first and second
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bit lines selected by the column selectors, chargers
(TC1, for example) for charging the first bit line selected
by the first column selector (T11, T12, T31, and T32, for
example), leakage circuits (TR1, for example), and
sense amplifiers (SA, for example).
[0062] The plurality of memory cells M1, M2, M3 and
M4 are classified into a plurality of memory groups. At
least one of the plurality of memory groups includes first,
second, third, and fourth columns. At least one of these
columns of one memory group includes a plurality of
memory cells. Each memory cell includes a drain elec-
trode, a source electrode, and a gate electrode.
[0063] The source electrode and drain electrode of
the memory cell M1 included in the first column of one
memory group are connected to the second sub-1 bit
line BT1 and the first sub-1 bit line BT2, respectively.
Likewise, the source electrode and drain electrode of
the memory cell M2 included in the second column of
the one memory group are connected to the second
sub-2 bit line BT3 and the first sub-1 bit line BT2, re-
spectively. The source electrode and drain electrode of
the memory cell M3 included in the third column of the
one memory group are connected to the second sub-2
bit line BT3 and the first sub-2 bit line BT4, respectively.
The source electrode and drain electrode of the memory
cell M4 included in the fourth column of the one memory
group are connected to the second sub-3 bit line BT5
and the first sub-2 bit line BT4, respectively.
[0064] The first main bit line B11 is connected to the
first sub-1 bit line BT2 via the transistor T32 of the col-
umn selector and to the first sub-2 bit line BT4 via the
transistor T31 of the column selector. Likewise, the sec-
ond main bit line B12 is connected to the second sub-1
bit line BT1 via the transistor T33 of the column selector,
to the second sub-2 bit line BT3 via the transistor T34
of the column selector, and to the second sub-3 bit line
BT5 via the transistor T35 of the column selector.
[0065] The transistors T11 and T21 of the column se-
lectors are connected to a column selection line CS11,
while the transistors T12 and T22 of the column selector
are connected to a column selection line CS12. Like-
wise, the transistors T31, T32, T33, T34, and T35 of the
first and second column selectors are connected to col-
umn selection lines BS1, BS2, BS3, BS4, and BS5, re-
spectively. The transistors T11, T12, T21, T22, T31,
T32, T33, T34, and T35 of the column selectors are put
in the ON state when they receive a high-level signal
and in the OFF state when they receive a low-level sig-
nal.
[0066] The dischargers TD1 and TD2 receive a dis-
charge signal DIS which is either at a high level or a low
level. When the discharge signal DIS is at the high level,
the potentials of the first and second bit lines selected
by the column selector are set at the same potential as
that of ground GND. This makes it possible to read in-
formation in the selected memory cell correctly. The dis-
charge signal DIS is generated based on the address
signal in the configuration shown in Figure 6.

[0067] The charger TC1 supplies a charge to the first
bit line selected by the column selector when the dis-
charge signal DIS is at the low level.
[0068] The sense amplifier SA is connected to the da-
ta line DL2 via the transistor TS2. With this configura-
tion, the sense amplifier SA and the data line DL2 can
be electrically isolated from each other during the dis-
charge period. This serves to stabilize the operation of
the sense amplifier SA during the discharge period.
[0069] In the semiconductor memory device of Figure
9, the charger TC1 may be composed of N-channel
MOSFETs, so that the entire memory cell array can be
composed of N-channel MOSFETs. This makes it pos-
sible to reduce the chip area of the semiconductor mem-
ory device of Figure 9 compared with the semiconductor
memory device of Figure 5.
[0070] In the semiconductor memory device of Figure
9, one memory group is separated from adjacent mem-
ory groups by a separating region BAR which is a col-
umn of memory cells in the OFF state. Such a separat-
ing region electrically isolates the first sub-1 and sub-2
bit lines BT2 and BT4 and the second sub-1, sub-2, and
sub-3 bit lines BT1, BT3, and BT5 belonging to one
memory group from those belonging to another memory
group. This prevents a leakage current from flowing be-
tween memory groups and thus serves to reduce cur-
rent consumption.
[0071] When information in the memory cell M3 is to
be read, a predetermined address signal is input into a
selector (not shown). Based on a part of the predeter-
mined address signal, the selector selects the column
selection lines CS11, BS1, and BS4 to put them at a
high level, while holding the other column selection lines
at the low level. This allows the column selectors T11,
T21, T31, and T34 to be turned to the ON state, selecting
the first main bit line B11, the second main bit line B12,
the second sub-2 bit line BT3, and the first sub-2 bit line
BT4. Based on another part of the predetermined ad-
dress signal, the selector selects the word line WLn to
put it at the high level, while holding the other word lines
at the low level. Thus, the memory cell M3 is selected.
[0072] The read operation of the semiconductor
memory device of Figure 9 is substantially the same as
that of the semiconductor memory device of Figure 5.
Thus, the semiconductor memory device of Figure 9 has
substantially the same effects as those of the semicon-
ductor memory device of Figure 5.

(Example 3)

[0073] A third example of the semiconductor memory
device according to the present invention will be de-
scribed with reference to Figure 10. In this example, the
same components are denoted by the same reference
numerals as those in Example 1, and the description
thereof is omitted.
[0074] The configuration of the semiconductor mem-
ory device of Figure 10 is the same as that of the sem-
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iconductor memory device of Figure 5, except for the
following points. The semiconductor memory device of
Figure 10 does not include the discharger connected to
the data line DL1 and the leakage circuit connected to
the data line DL2 which are included in the semiconduc-
tor memory device of Figure 5. Also, the semiconductor
memory device of Figure 10 includes a charger TC2
connected to the data line DL2 which is not included in
the semiconductor memory device of Figure 5.
[0075] The charger TC1 controls the connection be-
tween a terminal Vcc and a data line DL1 based on a
charge signal CHG1 which is either a high level or a low
level. The charger TC1 connects the terminal Vcc and
the data line DL1 when the charge signal CHG1 is at
the high level, while it does not connect when the charge
signal CHG1 is at the low level.
[0076] A charger TC2 controls the connection be-
tween a terminal Vcc and the data line DL2 based on a
charge signal CHG2 which is either a high level or a low
level. The charger TC2 connects the terminal Vcc and
the data line DL2 when the charge signal CHG2 is at
the high level, while it does not connect when the charge
signal CHG2 is at the low level.
[0077] Referring to Figure 11, the charge signals
CHG1 and CHG2 are generated by a change detection
section 1 and a duration setting section 3. The change
detection section 1 receives an address signal, detects
a change in the address signal, and outputs a signal
ATD to the duration setting section 3 in response to the
change in the address signal. The signal ATD is either
at a high level or a low level. The duration setting section
3 receives the signal ATD from the change detection
section 1, and outputs the low-level charge signal CHG1
to the charger TC1 while outputting the low-level charge
signal CHG1 to the charger TC2 for a duration prede-
termined based on the signal ATD. When the predeter-
mined duration has passed after the output of the low-
level charge signal CHG2, the duration setting section
3 outputs a high-level discharge signal DIS to a dis-
charger TD2. The initial levels of the charge signals
CHG1 and CHG2 are high, while the initial level of the
discharge signal DIS is low.
[0078] In the semiconductor memory device of Figure
10, the data lines DL1 and DL2 are charged by the
chargers TC1 and TC2 for the period when the charge
signals CHG1 and CHG2 are at the low level until the
potentials of the data lines DL1 and DL2 reach a voltage
Vhi of the terminal Vcc. When the discharge signal DIS
switches to the high level, the charger TC2 terminates
charging the data line DL2 and then the discharger TD2
discharges the data line DL2 to the ground.
[0079] Hereinbelow, the read operation of the semi-
conductor memory device of Figure 10 will be described
with reference to the timing chart of Figure 12. In the
following description, it is assumed that information writ-
ten in the memory cell M3 is to be read.
[0080] A selector (not shown) selects the column se-
lection lines BS1, BS3, CS11, and CS21 to put them at

the high level based on the address signal, so that a first
bit line B11 and a second bit line B12 are selected.
[0081] The chargers TC1 and TC2 charge the select-
ed first and second bit lines B11 and B12 during the pe-
riod when the charge signals CHG1 and CHG2 are at
the low level. When the charge signal CHG2 is switched
to the high level, the charger TC2 is put in the OFF state
while the discharger TD2 is put in the ON state. This
allows the data line DL2 to be discharged to reduce the
potential thereof from the value equal to the voltage Vhi
of the terminal Vcc by a threshold voltage Vth which is
the sum of the threshold voltages of the column selector
T11, T31, T33, and T21 and the memory cell M3.
[0082] The relationship between the threshold volt-
age Vth and the voltage Vhi of the terminal Vcc changes
depending on the state of the memory cell selected
based on the address signal. Specifically, referring to
Figure 13, when the threshold of the memory cell M3 is
low (ON state), the threshold voltage Vth is lower than
the voltage Vhi of the terminal Vcc, so that the potential
of the data line DL2 is equal to a voltage Von which is
higher than the ground voltage Voff. On the contrary,
when the threshold of the memory cell M3 is high (OFF
state), no current flows between the first main bit line
B11 and the second bit line B12, and the discharger TD2
discharges the data line DL2 until the potential of the
data line DL2 reaches the ground voltage Voff.
[0083] The sense amplifier SA receives the voltage of
the data line DL2 and the reference voltage Vref, and
outputs an output voltage SAout.
[0084] Thus, the semiconductor memory device of
Figure 10, like the semiconductor memory device of Fig-
ure 5, measures the potential of the second bit line which
is less influenced by a leakage current. This makes it
possible to ensure a substantially stable read operation.
[0085] Thus, according to the present invention, in
nonvolatile semiconductor memory devices such as
mask ROMs and EEPROMs, information stored in a
memory cell is read by measuring the potential of a cor-
responding bit line which is less influenced by a leakage
current even if the leakage current flows in a bit line ad-
jacent to the selected bit line. This makes it possible to
substantially stably read information in selected memo-
ry cells. Moreover, according to the present invention,
the amount of current flowing in a bit line can be reduced
when information in a memory cell is being read, com-
pared with the conventional semiconductor memory de-
vice.

Claims

1. A semiconductor memory device comprising:

a plurality of memory cells (M1, M2. M3, ...) ar-
ranged in a matrix;
a plurality of word lines (WL 1 - WLn);
a plurality of first bit lines (B21, B22, B23, ...);
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a plurality of second bit lines (B11, B12,
B13, ...);
a first column selection circuit (T11, T12,
T13, ...) for selecting based on a first address
signal a first bit line from the plurality of first bit
lines;
a second column selection circuit (T21, T22,
T23, ...) for selecting based on a second ad-
dress signal a second bit line from the plurality
of second bit lines; and
an amplifier (SA).

wherein each of the plurality of memory cells
(M1, M2, M3, ...) includes a drain electrode, a
source electrode, and a gate electrode, and the plu-
rality of memory cells are classified into a plurality
of column groups, where the drain electrodes of the
memory cells belonging to the same column group
are connected to the same first bit line (B21, B22,
B23, ...), the source electrodes of the memory cells
belonging to the same column group are connected
to the same second bit line (B11, B12, B13, ...), and
the gate electrode of the memory cell belonging to
one of the column groups is connected to the gate
electrode of the memory cell belonging to another
one of the column groups via one of the plurality of
word lines (WL 1 - WLn).
characterized in that

a discharger (TD1, TD2) is provided for dis-
charging the selected bit lines upon a change of the
address signals, and

the amplifier(SA) is connected to amplify a po-
tential of the selected second bit line (B11, B12,
B13, ...) by comparing it with a reference potential
(Vref).

2. The semiconductor memory device according to
claim 1, further comprising a first charger (TC1) for
charging the selected first bit line so that the select-
ed first bit line obtains a first potential.

3. The semiconductor memory device according to
claim 1, further comprising a second charger (TC2)
for charging the selected second bit line so that the
selected second bit line obtains a second potential.

4. The semiconductor memory device according to
claim 1, further comprising a first discharger (TD1)
for discharging the selected first bit line and a sec-
ond discharger (TD2) for discharging the selected
second bit line.

5. The semiconductor memory device according to
claim 1, further comprising a first discharger (TD 1)
for discharging the selected first bit line.

6. The semiconductor memory device according to
claim 1, further comprising a leakage circuit (TR1)

for allowing a current flowing through the selected
second bit line to leak.

7. The semiconductor memory device according to
claims 2 or 4, wherein the first and second discharg-
ers (TD1, TD2) discharge the selected first and sec-
ond bit lines for a certain duration, and the first
charger (TC1) charges the selected first bit line after
the certain duration has passed from a predeter-
mined time so that the selected first bit line reaches
the first potential.

8. The semiconductor memory device according to
claim 1, wherein the first bit lines (B21, B22, B23, ...)
are connected to a voltage (VCC) higher than that
of the second bit line (B 11, B12, B13, ...) when the
memory cells are NMOS transistors.

9. The semiconductor memory device according to
claim 1, wherein the gate electrodes of the memory
cells (M1, M2, M3, ...) are connected to the plurality
of word lines (WL1 - WLn).

10. The semiconductor memory device according to
claim 1, wherein the respective second bit lines
(B11, B12, B13, ...) are provided on a ground level
side of the memory cells (M1, M2, M3, ...).

11. The semiconductor memory device according to
claim 1, wherein each of the second bit lines (B11,
B12, B13, ...) is coupled to a ground level through
a leakage circuit.

12. A semiconductor memory device comprising:

a plurality of memory cells (M1, M2, M3, ...) ar-
ranged in a matrix;
a plurality of word lines (WL 1 - WLn);
a plurality of first bit lines (B21, B22, B23, ...);
a plurality of second bit lines (B11, B12,
B13, ...);
a first column selection circuit (T11, T12,
T13, ...) for selecting based on a first address
signal a first bit line from the plurality of first bit
lines;
a second column selection circuit (T21, T22.
T23, ...) for selecting based on a second ad-
dress signal a second bit line from the plurality
of second bit lines via a data line (DL2); and
an amplifier (SA).

wherein each of the plurality of memory cells
(M1, M2, M3, ...) includes a drain electrode, a
source electrode, and a gate electrode, and the plu-
rality of memory cells are classified into a plurality
of column groups, where the drain electrodes of the
memory cells belonging to the same column group
are connected to the same first bit line (B21, B22,
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B23, ...), the source electrodes of the memory cells
belonging to the same column group are connected
to the same second bit line (B11, B12, B13, ...), and
the gate electrode of the memory cell belonging to
one of the column groups is connected to the gate
electrode of the memory cell belonging to another
one of the column groups via one of the plurality of
word lines (WL1 - WLn).
characterized in that

a discharger (TD2) is provided for discharging
the data line (DL2) upon a change of the address
signals, and

the amplifier (SA) is connected to the data line
(DL2) to amplify a potential of the selected second
bit line (B11, B12, B13, ...) by comparing It with a
reference potential (Vref).

13. A semiconductor memory device according to claim
1, wherein:

a first charger (TC1) is provided for charging
the selected first bit line and a second charger
(TC2) is provided for charging the selected sec-
ond bit line so that the selected first and second
bit lines obtain a first potential and a second po-
tential, respectively; and
the discharger TD2 is discharching the selected
second bit line.

Patentansprüche

1. Halbleiterspeicheranordnung mit:

einer Mehrzahl von Speicherzellen (M1, M2,
M3, ...), die in einer Matrix angeordnet sind;
einer Mehrzahl von Wortleitungen (WL1 -
WLn);
einer Mehrzahl von ersten Bitleitungen (B21,
B22, B23, ...);
einer Mehrzahl von zweiten Bitleitungen (B11,
B12, B 13, ...);
einer ersten Spaltenauswählschaltung (T11,
T12, T13, ...) zum Auswählen einer ersten Bit-
leitung aus der Mehrzahl von ersten Bitleitun-
gen auf Basis eines ersten Adresssignals;
einer zweiten Spaltenauswählschaltung (T21,
T22, T23, ...) zum Auswählen einer zweiten Bit-
leitung aus der Mehrzahl von zweiten Bitleitun-
gen auf Basis eines zweiten Adresssignals;
und
einem Verstärker (SA),

wobei jede der Mehrzahl von Speicherzellen
(M1, M2, M3, ...) eine Drain-Elektrode, eine Sour-
ce-Elektrode und eine Gate-Elektrode aufweist,
und die Mehrzahl von Speicherzellen in eine Mehr-
zahl von Spaltengruppen klassifiziert sind, bei de-

nen die Drain-Elektroden derjenigen Speicherzel-
len, die zur selben Spaltengruppe gehören, mit der-
selben ersten Bitleitung (B21, B22, B23, ...) verbun-
den sind, die Source-Elektroden derjenigen Spei-
cherzellen, die zur selben Spaltengruppe gehören,
mit derselben zweiten Bitleitung (B11, B12, B13, ...)
verbunden sind, und die Gate-Elektrode derjenigen
Speicherzelle, die zu einer der Spaltengruppen ge-
hört, mit der Gate-Elektrode derjenigen Speicher-
zelle, die zu einer anderen der Spaltengruppen ge-
hört, über eine aus der Mehrzahl von Wortleitungen
(WL1 - WLn) verbunden ist,

dadurch gekennzeichnet, dass
ein Entlader (TD1, TD2) zum Entladen der

ausgewählten Bitleitungen auf eine Änderung der
Adresssignale hin vorgesehen ist, und

der Verstärker (SA) so angeschlossen ist,
dass er ein Potenzial der ausgewählten zweiten Bit-
leitung (B11, B12, B 13, ...) verstärkt, indem er es
mit einem Referenzpotenzial (Vref) vergleicht.

2. Halbleiterspeicheranordnung nach Anspruch 1,
des weiteren mit einem ersten Auflader (TC1) zum
Aufladen der ausgewählten ersten Bitleitung, so
dass die ausgewählte erste Bitleitung ein erstes Po-
tenzial erhält.

3. Halbleiterspeicheranordnung nach Anspruch 1,
des weiteren mit einem zweiten Auflader (TC2) zum
Aufladen der ausgewählten zweiten Bitleitung, so
dass die ausgewählte zweite Bitleitung ein zweites
Potenzial erhält.

4. Halbleiterspeicheranordnung nach Anspruch 1,
des weiteren mit einem ersten Entlader (TD1) zum
Entladen der ausgewählten ersten Bitleitung, und
einem zweiten Entlader (TD2) zum Entladen der
ausgewählten zweiten Bitleitung.

5. Halbleiterspeicheranordnung nach Anspruch 1,
des weiteren mit einem ersten Entlader (TD1) zum
Entladen der ausgewählten ersten Bitleitung.

6. Halbleiterspeicheranordnung nach Anspruch 1,
des weiteren mit einer Ableitungsschaltung (TR1)
zum Ermöglichen eines Ableitungs-Stromflusses
durch die ausgewählte zweite Bitleitung.

7. Halbleiterspeicheranordnung nach Anspruch 2
oder 4, wobei die ersten und zweiten Entlader (TD1,
TD2) die ausgewählten ersten und zweiten Bitlei-
tungen über eine gewisse Zeitdauer entladen und
der erste Auflader (TC1) die ausgewählte erste Bit-
leitung von einem vorbestimmten Zeitpunkt an nach
dem Ablauf der vorbestimmten Zeitdauer auflädt,
so dass die ausgewählte erste Bitleitung ein erstes
Potenzial erreicht.
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8. Halbleiterspeicheranordnung nach Anspruch 1, wo-
bei die ersten Bitleitungen (B21, B22, B23, ...) mit
einer Spannung (Vcc) verbunden werden, die höher
ist als die der zweiten Bitleitung (B11, B12, B13, ...),
wenn die Speicherzellen NMOS-Transistoren sind.

9. Halbleiterspeicheranordnung nach Anspruch 1, wo-
bei die Gate-Elektroden der Speicherzellen (M1,
M2, M3, ...) mit der Vielzahl von Wortleitungen
(WL1 - WLn) verbunden sind.

10. Halbleiterspeicheranordnung nach Anspruch 1, wo-
bei die entsprechenden zweiten Bitleitungen (B11,
B12, B13, ...) auf einer Erdungsniveau-Seite der
Speicherzellen (M1, M2, M3, ...) vorgesehen sind.

11. Halbleiterspeicheranordnung nach Anspruch 1, wo-
bei jede der zweiten Bitleitungen (B11, B12,
B13, ...) durch eine Ableitungsschaltung an ein Er-
dungsniveau gekoppelt ist.

12. Halbleiterspeicheranordnung mit:

einer Mehrzahl von Speicherzellen (M1, M2,
M3, ...) die in einer Matrix angeordnet sind;
einer Mehrzahl von Wortleitungen (WL1 -
WLn);
einer Mehrzahl von ersten Bitleitungen (B21,
B22, B23, ...);
einer Mehrzahl von zweiten Bitleitungen (B11,
B12, B13, ...):

einer ersten Spaltenauswählschaltung
(T11, T12, T13, ...) zum Auswählen einer
ersten Bitleitung aus der Mehrzahl von er-
sten Bitleitungen auf Basis eines ersten
Adresssignals;
einer zweiten Spaltenauswählschaltung
(T21, T22, T23, ...) zum Auswählen einer
zweiten Bitleitung aus der Mehrzahl von
zweiten Bitleitungen auf Basis eines zwei-
ten Adresssignals über eine Datenleitung
(DL2); und
einem Verstärker (SA),

wobei jede der Mehrzahl von Speicherzellen
(M1, M2, M3, ...) eine Drain-Elektrode, eine Sour-
ce-Elektrode und eine Gate-Elektrode aufweist,
und die Mehrzahl von Speicherzellen in eine Mehr-
zahl von Spaltengruppen klassifiziert sind, bei de-
nen die Drain-Elektroden derjenigen Speicherzel-
len, die zur selben Spaltengruppe gehören, mit der-
selben ersten Bitleitung (B21, B22, B23, ...) verbun-
den sind, die Source-Elektroden derjenigen Spei-
cherzellen, die zur selben Spaltengruppe gehören,
mit derselben zweiten Bitleitung (B11, B12, B13, ...)
verbunden sind, und die Gate-Elektrode derjenigen
Speicherzelle, die zu einer der Spaltengruppen ge-

hört, mit der Gate-Elektrode derjenigen Speicher-
zelle, die zu einer anderen der Spaltengruppen ge-
hört, über eine aus der Mehrzahl von Wortleitungen
(WL1 - WLn) verbunden ist,

dadurch gekennzeichnet, dass
ein Entlader (TD2) zum Entladen der Daten-

leitung (DL2) auf eine Änderung der Adresssignale
hin vorgesehen ist, und

der Verstärker (SA) mit der Datenleitung
(DL2) verbunden ist, um ein Potenzial der ausge-
wählten zweiten Bitleitung (B11, B12, B13, ...) zu
verstärken, indem er es mit einem Referenzpoten-
zial (Vref) vergleicht.

13. Halbleiterspeicheranordnung nach Anspruch 1, wo-
bei:

ein erster Auflader (TC1) zum Aufladen der
ausgewählten ersten Bitleitung vorgesehen ist,
und ein zweiter Auflader (TC2) zum Aufladen
der ausgewählten zweiten Bitleitung vorgese-
hen ist, so dass die ausgewählten ersten und
zweiten Bitleitungen ein erstes bzw. ein zweites
Potenzial erhalten; und
der Entlader (TD2) die ausgewählte zweite Bit-
leitung entlädt.

Revendications

1. Dispositif de mémoire à semiconducteur
comprenant :

plusieurs cellules de mémoire (M1, M2, M3, ...)
agencées en une matrice ;
plusieurs lignes de mot (WL1 à WLn) ;
plusieurs premières lignes de bit (B21, B22,
B23, ...) ;
plusieurs secondes lignes de bit (B11, B12,
B13, ...) ;
un premier circuit de sélection de colonne (T11,
T12, T13, ...) pour sélectionner sur la base d'un
premier signal d'adresse une première ligne de
bit à partir des premières lignes de bit ;
un second circuit de sélection de colonne (T21,
T22, T23, ...) pour sélectionner sur la base d'un
second signal d'adresse une seconde ligne de
bit à partir des secondes lignes de bit ; et
un amplificateur (SA),

dans lequel chaque cellule des plusieurs cel-
lules de mémoire (M1, M2, M3, ...) comprend une
électrode de drain, une électrode de source et une
électrode de grille, et les plusieurs cellules de mé-
moire sont classées en plusieurs groupes de colon-
nes, où les électrodes de drain des cellules de mé-
moire appartenant au même groupe de colonnes
sont reliées à la même première ligne de bit (B21,
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B22, B23, ...), les électrodes de source des cellules
de mémoire appartenant au même groupe de co-
lonnes sont reliées à la même seconde ligne de bit
(B11, B12, B13, ...), et l'électrode de grille de la cel-
lule de mémoire appartenant à l'un des groupes de
colonnes est reliée à l'électrode de grille de la cel-
lule de mémoire appartenant à un autre des grou-
pes de colonnes via une des plusieurs lignes de mot
(WL1 à WLn),
caractérisé en ce que

un dispositif de décharge (TD1, TD2) est pré-
vu pour décharger les lignes de bit sélectionnées
lors d'un changement des signaux d'adresse, et

l'amplificateur (SA) est relié pour amplifier un
potentiel de la seconde ligne de bit sélectionnée
(B11, B12, B13, ...) en le comparant à un potentiel
de référence (Vref).

2. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, comprenant de plus un premier dis-
positif de charge (TC1) pour charger la première li-
gne de bit sélectionnée de sorte que la première
ligne de bit sélectionnée obtient un premier poten-
tiel.

3. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, comprenant de plus un second dis-
positif de charge (TC2) pour charger la seconde li-
gne de bit sélectionnée de sorte que la seconde li-
gne de bit sélectionnée obtient un second potentiel.

4. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, comprenant de plus un premier dis-
positif de décharge (TD1) pour décharger la pre-
mière ligne de bit sélectionnée et un second dispo-
sitif de décharge (TD2) pour décharger la seconde
ligne de bit sélectionnée.

5. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, comprenant de plus un premier dis-
positif de décharge (TD1) pour décharger la pre-
mière ligne de bit sélectionnée.

6. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, comprenant de plus un circuit de fuite
(TR1) pour permettre la fuite d'un courant s'écou-
lant à travers la seconde ligne de bit sélectionnée.

7. Dispositif de mémoire à semiconducteur selon les
revendications 2 ou 4, dans lequel les premier et
second dispositifs de décharge (TD1, TD2) déchar-
gent les première et seconde lignes de bit sélection-
nées pendant une certaine durée, et le premier dis-
positif de charge (TC1) charge la première ligne de
bit sélectionnée après l'écoulement de la certaine
durée à partir d'un instant prédéterminé de sorte
que la première ligne de bit sélectionnée atteint le
premier potentiel.

8. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, dans lequel les premières lignes de
bit (B21, B22, B23, ...) sont reliées à une tension
(VCC) supérieure à celle de la seconde ligne de bit
(B11, B12, B13, ...) quand les cellules de mémoire
sont des transistors NMOS.

9. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, dans lequel les électrodes de grille
des cellules de mémoire (M1, M2, M3, ...) sont re-
liées aux plusieurs lignes de mot (WL1 à WLn).

10. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, dans lequel les secondes lignes de
bit respectives (B11, B12, B13, ...) sont disposées
sur un côté niveau masse des cellules de mémoire
(M1, M2, M3, ...).

11. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, dans lequel chacune des secondes
lignes de bit (B11, B12, B13, ...) est reliée à un ni-
veau masse par l'intermédiaire d'un circuit de fuite.

12. Dispositif de mémoire à semiconducteur
comprenant :

plusieurs cellules de mémoire (M1, M2, M3, ...)
agencées en une matrice ;
plusieurs lignes de mot (WL1 à WLn) ;
plusieurs premières lignes de bit (B21, B22,
B23, ...) ;
plusieurs secondes lignes de bit (B11, B12,
B13, ...) ;
un premier circuit de sélection de colonne (T11,
T12, T13, ...) pour sélectionner sur la base d'un
premier signal d'adresse une première ligne de
bit à partir des plusieurs premières lignes de
bit ;
un second circuit de sélection de colonne (T21,
T22, T23, ...) pour sélectionner sur la base d'un
second signal d'adresse une seconde ligne de
bit à partir des plusieurs secondes lignes de bit
via une ligne de données (DL2) ; et
un amplificateur (SA),

dans lequel chaque cellule des plusieurs cel-
lules de mémoire (M1, M2, M3, ...) comprend une
électrode de drain, une électrode de source et une
électrode de grille, et les plusieurs cellules de mé-
moire sont classées en plusieurs groupes de colon-
nes, où les électrodes de drain des cellules de mé-
moire appartenant au même groupe de colonnes
sont reliées à la même première ligne de bit (B21,
B22, B23, ...), les électrodes de source des cellules
de mémoire appartenant au même groupe de co-
lonnes sont reliées à la même seconde ligne de bit
(B11, B12, B13, ...) et l'électrode de grille de la cel-
lule de mémoire appartenant à un des groupes de
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colonnes est reliée à l'électrode de grille de la cel-
lule de mémoire appartenant à un autre des grou-
pes de colonnes via l'une des plusieurs lignes de
mot (WL1 à WLn),
caractérisé en ce que

un dispositif de décharge (TD2) est prévu
pour décharger la ligne de données (DL2) lors d'un
changement des signaux d'adresse, et

l'amplificateur (SA) est relié à la ligne de don-
nées (DL2) pour amplifier un potentiel de la secon-
de ligne de bit sélectionnée (B11, B12, B13, ...) en
le comparant à un potentiel de référence (Vref).

13. Dispositif de mémoire à semiconducteur selon la re-
vendication 1, dans lequel :

un premier dispositif de charge (TC1) est prévu
pour charger la première ligne de bit sélection-
née et un second dispositif de charge (TC2) est
prévu pour charger la seconde ligne de bit sé-
lectionnée de sorte que les première et secon-
de lignes de bit sélectionnées obtiennent res-
pectivement un premier potentiel et un second
potentiel ; et
le dispositif de décharge (TD2) décharge la se-
conde ligne de bit sélectionnée.
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