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NON-VOLATILE SEMICONDUCTOR
STORAGE DEVICE

Matter enclosed in heavy brackets [ ]| appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims the benefit of

priority from prior Japanese Patent Application No. 2007-
328852, filed on Dec. 20, 2007, the entire contents of which
are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a non-volatile semiconduc-
tor storage device, and, more particularly, a non-volatile
semiconductor storage device including transter transistors to
transtfer a high voltage.

2. Description of the Related Art

Conventionally, NAND cell type flash memory configures
cach NAND cell block with a plurality of memory cells
connected 1n series, allowing information to be stored 1n a
non-volatile manner. It has attracted public attention as one of
semiconductor storage devices that may achieve high integra-
tion. Each memory cell in the NAND cell type flash memory
has a FETMOS structure where floating gates (charge accu-
mulation layers) and control gates are laminated on a semi-
conductor substrate via an insulation film. In addition, there
are multiple memory cells connected 1n series to configure a
NAND cell so that a source and a drain are shared between the
adjacent ones ol the memory cells, which are 1n turn con-
nected to a corresponding bit line as a unit. Such NAND cells
are arranged 1n a matrix form to configure a memory cell
array. The memory cell arrays are integrally formed in a
p-type semiconductor substrate or a p-type well area. The
drains located at one end of the NAND cells aligned 1n the
column direction of the memory cell array are connected to a
bit line via respective selection gate transistors, while the
sources located at the other end are also connected to a com-
mon source line via respective selection gate transistors. The
control gate of each memory transistor and the gate electrode
of each selection gate transistor are commonly connected 1n
the row direction of the corresponding memory cell array as a
control gate line (word line) and a selection gate line, respec-
tively.

In the NAND cell type flash memory, for example, in

writing or erasing data, 1t 1s necessary to transfer a voltage
higher than the power supply voltage to both the selected
control gate line and non-selected control gate lines 1n the
selected block. To transfer such a high voltage to the memory
cells, conventional NAND cell type tlash memory 1s provided
with a row decoder circuit including transier transistors with
high breakdown voltage (see, for example, Japanese Patent
Laid-Open No. 2002-63793). A large number of transier tran-
sistors are also provided in the peripheral circuitry other than
the row decoder to transfer such a high voltage.

The flash memory must be able to transier a suilicient
amount of desired writing potentials, 1n order to meet the
requirements of refinement and multi-level cells (MLC), to
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2

make the area of the peripheral circuitry other than the cell
arrays as small as possible, and to accommodate multi-value
write operations.

However, these transier transistors with such high break-
down voltage may not transfer a suificient amount of high
voltage to be transferred, which could lead to maltfunction,
etc.

SUMMARY OF THE INVENTION

One aspect of the present invention provides a non-volatile
semiconductor storage device comprising: a memory cell
array having memory cells arranged therein, the memory
cells storing data 1n a non-volatile manner; and a plurality of
transier transistors transferring a voltage to the memory cells,
the voltage to be supplied for data read, write and erase
operations with respect to the memory cells; each of the
plurality of transfer transistors comprising: a gate electrode
formed on a semiconductor substrate via a gate isulation
f1lm; diffusion layers formed to sandwich the gate electrode
therebetween and functioming as drain/source layers; and
upper layer wirings provided above the diffusion layers and
provided with a predetermined voltage to prevent depletion of
the diffusion layers at least when the transier transistors
become conductive.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram 1illustrating a general configura-
tion of a NAND cell type flash memory according to a first
embodiment of the present invention;

FIG. 2A 15 a plan view of one part of the NAND cells 1in the
memory cell array 101 of FIG. 1;

FIG. 2B 1s an equivalent circuit diagram of one part of the
NAND cells 1n the memory cell array 101;

FIG. 3A 1s a cross-sectional view taken along line A-A' of
FIG. 2A;

FIG. 3B 1s a cross-sectional view taken along line B-B' of
FIG. 2A;

FIG. 4 illustrates an equivalent circuit of the memory cell
array 101 having NAND cells arranged therein in a matrix
form:

FIG. 5 illustrates an example configuration of the row
decoder 105 illustrated in FIG. 1;

FIG. 6A 1s a plan view of a common transfer transistor
QNi;

FIG. 6B 1s a cross-sectional view of the common transfer
transistor (QNi;

FIG. 7A 1s a plan view illustrating a configuration of a
transier transistor QN1 according to the first embodiment;

FIG. 7B 1s a cross-sectional view 1llustrating a configura-
tion of the transier transistor QN1 according to the first
embodiment;

FIG. 8 illustrates an example wiring layout located above a
plurality of transfer transistors (QNi;

FIG. 9 1llustrates an example wiring layout according to a
second embodiment of the present invention;

FIG. 10 1llustrates an example wiring layout according to a
third embodiment of the present invention;

FIG. 11 illustrates a variation of the embodiments of the
present invention; and
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FIG. 12 1llustrates another variation of the embodiments of
the present invention.

DETAILED DESCRIPTION OF TH
EMBODIMENTS

L1

Embodiments of the present invention will now be
described below with reference to the accompanying draw-
ngs.

First Embodiment

FIG. 1 1s a block diagram 1illustrating a general configura-
tion of a NAND cell type flash memory according to a first
embodiment of the present invention.

A bit line control circuit (sense amplifier and data latch)
102 1s provided for data writing, reading, rewriting and verily
reading operations with respect to a memory cell array 101.
The bit line control circuit 102 1s connected to a data mput/
output butfer 106 and receives, as 1ts mput, an output from a
column decoder 103 that receives an address signal provided
by an address buifer 104.

In addition, a row decoder 105 for controlling control gates
and selection gates, and a substrate potential control circuit
107 for controlling the potential of a p-type silicon substrate
(or p-type well area) on which the memory cell array 101 1s
formed are provided with respect to the memory cell array
101. A voltage generation circuit 120 1s also provided as a
circuit for generating voltage supplied to the memory cells,
etc., that 1s necessary for writing, reading or the like.

The bit line control circuit 102 mainly comprises CMOS
tlip-flops to latch data for writing, perform sensing operations
for reading the potential of a bit line and for verity reading
alter a writing operation, and further latch the rewriting data.

FIGS. 2A and 2B are a plan view and an equivalent circuit
diagram of one part of the NAND cells 1n the memory cell
array 101, and FIGS. 3A and 3B are cross-sectional views
taken along lines A-A' and B-B' of FIG. 2A. A memory cell
array including a plurality of NAND cells 1s formed on a
p-type silicon substrate (or p-type well area) 11 surrounded
by a device 1solation oxide film 12. In this embodiment, for
example, focusing on one NAND cell, n memory cells
M1-Mn are connected 1n series to configure one NAND cell.

Each of the memory cells M1-Mn 1s configured 1n such a
way thata floating gate 14 (14,,14,, ..., 14, )1s formed on the
substrate 11 via a gate isulation film 13, on which a control
gate 16 (=word lines: 16, 16, ..., 16 )1s further formed via
an 1nsulation film 135. N-type diffusion layers 19 correspond-
ing to the sources and drains of these memory cells are con-
nected so as to be shared by the adjacent ones, by which the

memory cells are connected in series.
Selection gates 14D, 16D, and 1455, 16S are formed on the

drain side and the source side of the NAND cell. These
selection gates 14D, 16D, and 14S, 16S are formed at the
same time as the floating gates 14 and control gates 16 of the
memory cells. These selection gates configures selection
transistors S1 and S2.

The substrate 11 with the so-formed elements 1s covered
with an 1nsulation film 17, on which a bit line 18 1s disposed.
The bit line 18 1s connected to those drain-side diffusion
layers 19 located on one end of the NAND cell. The control
gates 16 of the NAND cell that are aligned 1n the row direction
are commonly disposed as control gate lines CG(1), CG(2), .
.., CG(n). These control gates represent word lines. The
selection gates 14D, 16D, and 14S, 16S are also disposed 1n
the column direction 1n a continuous manner as selection gate

lines SG(1) and SG(2), respectively.
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4

FIG. 4 illustrates an equivalent circuit of the memory cell
array 101 having such NAND cells arranged therein 1n a
matrix form. A group of NAND cells that shares the same
word lines and the same selection gate lines, indicated by an
area illustrated by the dotted line of FIG. 4, 1s referred to as
“one block™. In normal reading and writing operations, only
one of multiple blocks 1s selected (which 1s, heremafter,
referred to as the “selected block™).

FIG. 5 1illustrates an example configuration of the row
decoder 105. In the case of FIG. 5, a row decoder circuit that
configures the row decoder 103 1s positioned at one end of a
memory cell block 2 1n the memory cell array 101. The row
decoder circuit 105 comprises transier transistors QN0-QNn,
QND, and QNS that are connected to the control gate lines
CG(1)-CG(n) and the selection gate lines SG(1) and SG(2),
respectively. In addition, each one of the transier transistors
QN1-QNn 1s connected to the respective one of the control
gate lines CG(1)-CG(n).

That 1s, a current path for respective one of the transfer
transistors QN1-QNn 1s connected between each one of the
control gate lines CG(1)-CG(n) and each one of signal input
nodes CGD1-CGDn. In addition, the current path of the trans-
fer transistor QND 1s connected between the selection gate
line SG(1) and its signal input node SGD. Further, the current
path of the transfer transistor QNS 1s connected between the
selection gate line SG(2) and 1ts signal input node SGS. A
voltage switching circuit S4A 1s also provided for setting the
gate voltages of the transter transistors QN0-QNn, QND, and
QNS to switch the voltages of the control gate lines CG(1)-
(n), the selection gate line SG(1) and SG(2). Besides, 1t 1s
herein assumed that all of the transter transistors QN0-QNn,
QND, and QNS represent enhancement-type n-type MOS
transistors.

As described above, the row decoder circuit 105 comprises
the transier transistors QNO0-QNn, QND, and QNS {for trans-
ferring a high voltage such as a writing voltage (not less than
20V) to a word line WL, the selection gate lines SG(1) and
SG(2). Such transistors for transierring a high voltage are
provided not only 1n the row decoder circuit 105, but, for
example, 1n the above-mentioned substrate potential control
circuit 107 or the voltage switching circuit 54 A.

When transferring a high voltage VD from a drain-side
node (in the case of n-channel type MOSFET) using these
transter transistors QN0-QNn, QND, and QNS, the voltage
VD plus a threshold voltage Vth (VD+Vth) 1s applied to the
corresponding gate electrode. As a result, the potential on the
source side of the transistors becomes a desired potential VD.

FIGS. 6 A and 6B are a plan view and a cross-sectional view
of a common transfer transistor QN1 (hereinafter, 1=1 ton). A
transier transistor QN1 comprises an n-type drain diffusion
area 201a and a source diffusion area 201b on the p-type
silicon substrate 11. Note that the drain diffusion area 201a
has a high concentration area 201al and an LDD area 201a2
with a lower impurity concentration than the high concentra-
tion area 201al. Similarly, the source diffusion area 201b has
a high concentration area 201b1 and an LDD area 201b2 with
a lower impurity concentration than the high concentration
area 201b1.

A signal input node CGDi1 15 connected to the drain difiu-
sion area 201a via a contact, while a control gate line CG(1) 1s
connected to the source diffusion area 201b. A gate electrode
203 1s formed at a position between the drain diffusion area
201a and the source diffusion area 201b via a gate imsulation
film 202.

There are many wirings 301 disposed on the transier tran-
s1stor QN1 that are independent of the transfer transistor (QIN1.
Examples of the wirings 301 include lead wirings of a control
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gate CG(1), etc. These wirings 301 could have a negative
impact on the operation of the transfer transistor QN1 depend-
ing on the magnitude of the applied voltage. Particularly, 1f
the voltage applied to those wirings 301 running above the
drain diffusion area 201a and the source diffusion area 201b
1s smaller (e.g., OV) than the high voltage transferred by the
transier transistor QNi, then a suflicient amount of voltage
cannot be transferred, which could cause malfunction in the
flash memory.

That 1s, when a predetermined gate voltage (VD+Vth) 1s
provided to the gate electrode 203 of the transfer transistor
N1, then a high voltage VD 1s supplied {rom the drain and
transierred to the source side, the drain diffusion area 201a
and the source diffusion area 201b are depleted due to the
Wmng 301a to which OV has been applied. This may lead to
an increase 1n respective resistance of the drain diffusion area
201a and the source diffusion area 201b such that a desired
voltage VD cannot be transierred to the source side. Particu-
larly, a sufficient margin cannot be obtained when writing
multi-value data to one memory cell MC.

To address this problem, a method 1s also applicable to
provide the wirings 301 by bypassing above the drain diffu-
sion area 201a and the source diffusion area 201b. However,
if there exists an additional low-potential wiring on the upper
layer, the effects, as mentioned above, due to this wiring are
not negligible.

FIGS.7A and 7B are a plan view and a cross-sectional view
illustrating a configuration of a transfer transistor QNi
according to the first embodiment. In this embodiment, those
wirings 301a that are located above the drain diffusion area
201a and the source diffusion area 201b (in particular, the
L.DD areas 201a2 and 201b2) are short-circuited to the gate
clectrode 203 through a short-circuit wiring 302, thereby
providing dummy wirings (in the case of FIGS. 7A and 7B,
dummy wirings are only formed above the LDD areas 201a2
and 201b2). Thus, when a predetermined gate voltage 1s sup-
plied to the gate clectrode 203, the same voltage 1s also
supplied to the ermgs 301a. ThJS may prevent depletion of
the drain diffusion area 201a and the source diffusion area
201b 1n transferring a high voltage by the transfer transistor
QN1 and allow the high voltage to be transferred successtully.
In addition, upon formation of the wirings 301a being short-
circuited to the gate electrode 203, the wirings 301 function as
shielding wires for the wirings on the upper layer. Accord-
ingly, an improved degree of freedom may be provided for the
wiring layout of the wirings on the upper layer.

Note that it 1s preferable to allow a suflicient distance
between the wirings 301a short-circuited to the gate electrode
203 and the other wirings to prevent an increase in parasitic
capacitance due to the coupling.

FI1G. 8 1llustrates an example wiring layout located above a
plurality of transfer transistors (QNi1. The transfer transistors
QN1 share one gate electrode 203. In FIG. 8, each wiring
includes M0 wirings on the bottom layer, M1 wirings on the
upper layer, and further M2 wirings on the top of the upper
layer.

The above-mentioned wirings 301a and the short-circuit
wiring 302 are configured by the M0 wirings on the bottom
layer. The short-circuit wiring 302 1s electrically connected to
the gate electrode 203 via a contact. The wirings 301a which
represent dummy wirings are formed across the plurality of
transier transistors (QN1 and connected to the short-circuit
wiring 302 at one position so that a voltage 1s supplied thereto
by the gate electrode 203.

The signal mput node CGD1 1s connected to the drain
diffusion area 201a of each transier transistor QN1 and con-

figured by three layers of the M0, M1 and M2 wirings. In
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6

addition, the control gate lines CG(0) and CG(1) are drawn by
connecting the M0 wirings to the source diffusion area 201b
via a contact. The control gate lines CG(2) and CG(3) are
drawn by connecting M0 wirings to M1 wirings 303 via a
contact and further connecting the M1 wirings 303 to other
M1 wirings.

Note that, 1n this embodiment, the wirings 301a are pro-
vided that are supplied with a predetermined voltage when a
predetermined gate voltage 1s supplied to the gate of the
transier transistor QN1 (FI1G. 7A). However, the configuration
as 1llustrated in FIG. 7A 1s useful when the transier transistor
(N1 1s an enhancement-type n-type MOS ftransistor. If the
transier transistor QN1 1s a depression-type n-channel type
MOS transistor, then the configuration as illustrated in FIG.
6 A might be pretferable rather than that 1llustrated in FIG. 7A.
That 1s, as illustrated in FIG. 6 A, 1t might be preferable for the
depression-type to provide those wirings 301a where a fixed
voltage smaller than the gate voltage, e.g., OV 1s applied on
the diffusion layers 201a and 201b. This 1s for the following
reasons:

The depression-type MOS transistors have higher impurity
concentration in their channels 1n which large current flows
than that of the enhancement-type. In addition, a surface
breakdown voltage 1s required to cut off the high voltage. To
this extent, the depression-type MOS transistors provide a
lower surface breakdown voltage than the enhancement-type
MOS transistors due to the higher impurity concentration
involved in their channels. Thus, 1t 1s preferable that a voltage
of, e.g., OV, that 1s lower than the voltage applied to the gate
clectrode 203 1s always applied to those wirings 301a that are
disposed on the diflusion layers 201a and 201b of the depres-
sion-type MOS transistors. Consequently, a higher diffusion-
layer resistance may be provided in the diffusion layers 201a
and 201b, thereby improving the surtace breakdown voltage.
In addition to this, further improvements may be achieved 1f
those wirings (in particular, the M0 wirings) to which the high
voltage 1s applied are not positioned adjacent the diffusion
layers 201a and 201b.

I1 there are both enhancement-type n-type MOS transistors
and depression-type n-type MOS transistors in one memory
chip as transfer transistors, it 1s preferable for the latter to
employ the wiring layout as illustrated in FIG. 6 A and for the
former the wiring layout as illustrated in FIG. 7A, as needed.

Second Embodiment

Referring now to FIG. 9, a second embodiment of the
present 1nvention will be described below. The second
embodiment 1s different from the first embodiment 1n the
wiring layout with respect to the transfer transistors (QNi,
while other features are the same as the first embodiment.

FIG. 9 1s a plan view 1illustrating the wiring layout of the
transter transistors QN1 provided 1n a non-volatile semicon-
ductor storage device according to the second embodiment of
the present invention. Besides, in FIG. 9, the same reference
numerals represent the same components as the first embodi-
ment and detailed description thereof will be omaitted.

Note that this embodiment also has a preferable configu-
ration to be applied to the enhancement-type MOS transis-
tors. On the other hand, as with the first embodiment, it 1s
often preferable for the depression-type MOS transistors to
apply the configuration of FIG. 6A.

Further, 1f there 1s a mix of enhancement-type n-type MOS
transistors and depression-type n-type MOS transistors in one
memory chip as transfer transistors, 1t 1s preferable for the
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latter to employ the wiring layout as 1llustrated in F1G. 6 A and
for the former the wiring layout as illustrated in FIG. 9, as
needed.

In this embodiment, the wirings 301a are arranged sepa-
rately for each one or two transier transistors QN1 rather than
being disposed common to the plurality of transfer transistors
QNi. In addition, each separate wiring 301a 1s short-circuited
to the gate electrode 203 through the short-circuit wiring 302.
As can be seen, since the wirings 301a are separated 1n any
suitable manner, other wirings may be formed at those por-
tions resulting from the separation and hence providing an
improved degree of freedom for the wiring layout.

Third Embodiment

Referring now to FIG. 10, a third embodiment of the
present invention will be described below. The third embodi-
ment 1s different from the first embodiment 1n the wiring
layout with respect to the transier transistors (QN1, while other

features are the same as the first embodiment.

FIG. 10 1s a plan view 1illustrating the wiring layout of the
transter transistors QN1 provided 1n a non-volatile semicon-
ductor storage device according to the third embodiment of
the present invention. Besides, 1n FI1G. 10, the same reference
numerals represent the same components as the first embodi-
ment and detailed description thereof will be omitted. Note
that this embodiment also has a preferable configuration to be
applied to the enhancement-type MOS transistors. On the
other hand, as with the first embodiment, 1t 1s often preferable
tor the depression-type MOS transistors to apply the configu-
ration of FIG. 6 A, as needed. If there 1s a mix of enhancement-
type n-type MOS transistors and depression-type n-type
MOS transistors 1n one memory chip as transier transistors, 1t
1s preferable for the latter to employ the wiring layout as
illustrated in FIG. 6 A and for the former the wiring layout as
illustrated 1n FIG. 10, as needed.

In this embodiment, as illustrated in FIG. 10, the wirings
301a which represent dummy wirings are not connected to
the gate electrode 203, but instead to a control gate line CG(1)
or a signal input node CGDi1 via a short-circuit wiring 302.
Alsowith this configuration, 1t 1s possible to prevent depletion
ol the diffusion areas 201a and 201b when the transier tran-
sistors QN1 are conductive, which may provide the same
advantages as the above-mentioned embodiments.

While embodiments of the present invention have been
described, the present invention 1s not intended to be limited
to the disclosed embodiments and various other changes,
additions or the like may be made thereto without departing
from the spirit of the invention. For example, the above
embodiments have been described with reference to the trans-
ter transistors 1n the row decoder, the present invention 1s not
limited to the disclosed embodiments and 1t 1s applicable to
any transier transistors that transier a high voltage. The above
embodiments may also be combined 1n any suitable manner.
For example, as illustrated 1n FIG. 11, those wirings 301a on
the drain diffusion area 201a may be short-circuited to the
gate electrode 203, while those on the source diffusion area
201b may be short-circuited to the control gate lines CG(1).
Conversely, as illustrated 1n FIG. 12, those wirings 301a on
the drain diffusion area 201a may be short-circuited to the
signal imnput nodes CGDh1, while those on the source diffusion
arca 201b may be short-circuited to the gate electrode 203.

What is claimed 1s:
1. A non-volatile semiconductor storage device compris-
ng:
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a memory cell array having memory cells arranged therein,
the memory cells storing data in a non-volatile manner;
and

a plurality of transfer transistors transierring a voltage to
the memory cells, the voltage to be supplied for data
read, write and erase operations with respect to the
memory cells;

cach of the plurality of transter transistors comprising;:

a gate electrode formed on a semiconductor substrate via a
gate msulation film;

diffusion layers formed to sandwich the gate electrode
therebetween and functioning as drain/source layers;
and

upper layer wirings provided above the diffusion layers,

wherein

the transfer transistors comprise enhancement-type tran-
sistors and depression-type transistors,

the upper layer wirings provided above the transier tran-
sistors corresponding to the enhancement-type transis-
tors are provided with a predetermined voltage at least
when the transfer transistors become conductive to pre-
vent depletion of the diffusion layer, and

the upper layer wirings provided above the transier tran-
sistors corresponding to the depression-type transistors
are supplied with a fixed voltage smaller than a voltage
applied to their gates.

2. The non-volatile semiconductor storage device accord-

ing to claim 1, further comprising;:

a row decoder selecting a word line provided above the
memory cell array,

wherein the transfer transistors are included in the row
decoder.

3. The non-volatile semiconductor storage device accord-

ing to claim 1, wherein

the upper layer wirings of the transfer transistors corre-
sponding to the enhancement-type transistors are pro-
vided with the same voltage as that of the gate electrode.

4. The non-volatile semiconductor storage device accord-

ing to claim 3, wherein

the upper layer wirings of the transfer transistors corre-
sponding to the enhancement-type transistors are short-
circuited to the gate electrode.

5. The non-volatile semiconductor storage device accord-

ing to claim 1, wherein

the upper layer wirings of the transier transistors corre-
sponding to the enhancement-type transistors are pro-
vided with the same voltage as that of the diffusion
layers.

6. The non-volatile semiconductor storage device accord-

ing to claim 5, wherein

the upper layer wirings of the transfer transistors corre-
sponding to the enhancement-type transistors are short-
circuited to the diffusion layers.

7. The non-volatile semiconductor storage device accord-

ing to claim 1, further comprising;:

a short-circuit wiring short-circuiting the upper layer wir-
ings to the gate electrode.

8. The non-volatile semiconductor storage device accord-

ing to claim 1, wherein

the memory cell array comprises NAND cells including a

plurality of senally-connected memory cells, and selec-
tion transistors connected to the NAND cells.
9. The non-volatile semiconductor storage device accord-
ing to claim 1, wherein
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cach of the diffusion layers comprises a high concentration
area with a first impurity concentration and an LDD area
with a second impurity concentration lower than the first
impurity concentration.

10. The non-volatile semiconductor storage device accord-

ing to claim 9, wherein

the upper layer wirings are provided above the LDD areas.

11. The non-volatile semiconductor storage device accord-

ing to claim 1, wherein

the plurality of transfer transistors share the gate electrode
as well as the upper layer wirings that are disposed 1n a
continuous manner.

12. The non-volatile semiconductor storage device accord-

ing to claim 1, wherein

the plurality of transier transistors share the gate electrode,
and

the upper layer wirings are separately disposed for one or
two of the plurality of transfer transistors.

13. The non-volatile semiconductor storage device accord-

ing to claim 1, further comprising;:

a signal line electrically connected to the diffusion layers,
wherein the upper layer wirings are short-circuited to the
signal line.

14. A non-volatile semiconductor storage device compris-

ng:

amemory cell array having memory cells arranged therein,
the memory cells storing data in a non-volatile manner;
and

a plurality of transfer transistors transferring a voltage to
the memory cells, the voltage to be supplied for data
read, write and erase operations with respect to the
memory cells;

cach of the plurality of transfer transistors comprising;:

a gate electrode formed on a semiconductor substrate via a
gate msulation film;

diffusion layers formed to sandwich the gate electrode
therebetween and functioning as drain/source layers;
and

upper layer wirings provided above the diffusion layers,

wherein

the transfer transistors comprise enhancement-type tran-
sistors and depression-type transistors,

the upper layer wirings provided above the transfer tran-
sistors corresponding to the enhancement-type transis-
tors are provided with the same voltage as applied to the
diffusion layers or the gate voltage at least when the
transier transistors become conductive, and

the upper layer wirings provided above the transier tran-
sistors corresponding to the depression-type transistors
are supplied with a fixed voltage smaller than a voltage
applied to their gates.

15. The non-volatile semiconductor storage device accord-

ing to claim 14, further comprising:

a row decoder selecting a word line provided above the
memory cell array,

wherein the transfer transistors are included in the row
decoder.

16. The non-volatile semiconductor storage device accord-

ing to claim 14, wherein

the upper layer wirings of the transfer transistors corre-
sponding to the enhancement-type transistors are short-
circuited to the gate electrode.

17. The non-volatile semiconductor storage device accord-

ing to claim 14, wherein

the upper layer wirings of the transfer transistors corre-
sponding to the enhancement-type transistors are short-
circuited to the diffusion layers.
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18. A non-volatile semiconductor storage device compris-
ng:

a memory cell array having memory cells arranged therein,
the memory cells storing data in a non-volatile manner;
and

a plurality of transfer transistors transferring a voltage to
the memory cells, the voltage to be supplied for data
read, write and erase operations with respect to the
memory cells;

cach of the plurality of transfer transistors comprising:

a gate electrode formed on a semiconductor substrate via a
gate msulation film;

diffusion layers formed to sandwich the gate electrode
therebetween and functioning as drain/source layers;
and

upper layer wirings provided above the diffusion layers
and provided with a predetermined voltage to prevent
depletion of the diffusion layers at least when the trans-
fer transistors become conductive,

wherein the plurality of transfer transistors share the gate
electrode, and

the upper layer wirings are separately disposed for one or
two of the plurality of transier transistors.

19. A non-volatile semiconductor storvage device compris-

Ing:

a memory cell array including a plurality of memory cells,
the memory cells storving data in a non-volatile manner;

a plurality of transfer transistors configured to transfer a
voltage to the memory cells, each of the plurality of
transfer transistors including a gate electrode formed on
a semiconductor substrate via a gate insulation film and
drain/source rvegions formed to sandwich the gate elec-
trode therebetween; and

fivst wirings connected to the drain/source vegions of the
plurality of transfer transistors via contacts vespectively,
each of the first wirings including a first line provided
above one of the drain/source regions,; and

upper layer wirings provided above the drain/source
regions of the plurality of transfer transistors, each of
the upper layer wirings including a plurality of second
lines located near the gate electrode as compared to the
first line above the one of the drain/source rvegions, the
plurality of second lines extending parallel with each
other

wherein the plurality of transfer transistors shave the gate
electrode, and the upper layver wirings are separately
disposed for one ov two of the plurality of transfer tran-
SISLOFS.

20. The non-volatile semiconductor storage device accord-
ing to claim 19, further comprising a row decoder selecting a
word line provided above the memory cell array, whevein the
transfer transistors ave included in the vow decoder.

21. The non-volatile semiconductor storage device accord-
ing to claim 19, whevein both the first line and the plurality of
second lines extend in the first direction.

22. The non-volatile semiconductor storage device accord-
ing to claim 19, further comprising second wirings connected
to the drain/source vegions of the plurality of transfer tran-
sistors via contacts rvespectively, each of the second wirings
including a thivd line provided above the other of the drain/
source rvegions; and

wherein a plurality of fourth lines are provided near the
gate electrode as compared to the third line above the
other of the drain/source regions, the plurality of fourth
lines extending parallel with each other.

23. The non-volatile semiconductor storage device accord-

ing to claim 22, further comprising a row decoder selecting a
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word line provided above the memory cell array, wherein the
transfer transistors arve included in the row decoder.

24. The non-volatile semiconductor storage device accord-
ing to claim 19, wherein both the first line and the plurality of
second lines are arranged in a same layer.

25. The non-volatile semiconductor storage device accord-
ing to claim 22, wherein the first line, the plurality of second
lines, the thivd line, and the plurality of fourth lines are
arranged in a same layer.

26. The non-volatile semiconductor storage device accord-
ing to claim 19, wherein the plurality of second lines are
connected to the first line.

27. The non-volatile semiconductor storage device accord-
ing to claim 19, wherein the plurality of second lines are
arranged in a same laver as lead wirings of control gates of
the plurality of memory cells.

28. The non-volatile semiconductor storage device accord-
ing to claim 19, whervein the upper layver wirings are sepa-
rately disposed for one of the plurality of transfer transistors.

29. The non-volatile semiconductor storage device accord-
ing to claim 22, wherein the plurality of fourth lines are
connected to the third line.

30. A non-volatile semiconductor storage device compris-
Ing:

a memory cell array including a plurality of memory cells,

the memory cells storing data in a non-volatile manner;

a plurality of transfer transistors configured to transfer a

voltage to the memory cells, each of the plurality of
transfer transistors including a gate electrode formed on
a semiconductor substrvate via a gate insulation film and
drain/source vegions formed to sandwich the gate elec-
trode therebetween; and

wirings provided above the drain/source regions of the

plurality of transfer tramsistors, each of the wirings
including a first portion and a second portion both pro-
vided above one of the drain/source rvegions, the first
portion being connected to the one of the drain/source
regions via a contact and the second portion being
arranged between the first portion and the gate elec-
trode,

whevrein the plurality of transfer transistors share the gate

electrode, and

the wirings arve separately disposed for one or two of the
plurality of transfer transistors.
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31. The non-volatile semiconductor storage device accord-
ing to claim 30, wherein the second portion is not connected
to the one of the drain/source regions dirvectly via a contact.

32. The non-volatile semiconductor storage device accord-
ing to claim 30, further comprising a row decoder selecting a
word line provided above the memory cell array, wherein the
transfer transistors ave included in the vow decoder.

33. The non-volatile semiconductor storage device accord-

ing to claim 30, wherein both the first portion and the second
portion extend in a first dirvection.

34. The non-volatile semiconductor storage device accord-
ing to claim 30, wherein both the first portion and the second
portion are arranged in a same layer.

35. A non-volatile semiconductor storage device compris-

ing.

a memory cell array including a plurality of memory cells,

the memory cells storing data in a non-volatile manner;
a plurality of transfer transistors configured to transfer a
voltage to the memory cells, each of the plurality of
transfer transistors including a gate electrode formed on
a semiconductor substrate via a gate insulation film and
drain/source regions formed to sandwich the gate elec-
trode therebetween; and
wirings provided above the drain/sourvce regions of the
plurality of transfer tramsistors, each of the wirings
including a first portion and a second portion both pro-
vided above one of the drain/sourvce regions, the first
portion being connected to the one of the drain/source
regions via a contact and the second portion being led
from the first portion and extending toward a gate elec-
trode side above the one of the dvain/source vegions,

wherein the plurality of transfer transistors shave the gate
electrode, and

the wirings are separately disposed for one or two of the

plurality of transfer transistors.

36. The non-volatile semiconductor storage device accord-
ing to claim 35, wherein the second portion is not connected
to the one of the drain/source vegions directly via a contact.

37. The non-volatile semiconductor storage device accord-
ing to claim 35, further comprising a row decoder selecting a
word line provided above the memory cell array, wherein the
transfer transistors ave included in the row decoder.

38. The non-volatile semiconductor storage device accord-
ing to claim 35, wherein both the first portion and the second
portion arve arranged in a same layer.
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