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A nonvolatile memory device includes a Semiconductor wall 
having an inclination angle and a gate electrode covered 
with the semiconductor wall. A pair of buried diffusion 
layerS may be formed at a lower Surface and upper Surface 
formed by the Semiconductor wall. A charge trap insulating 
layer may be Sandwiched between the gate electrode and the 
semiconductor wall. The semiconductor wall between the 
buried diffusion layerS may correspond to a channel of the 
memory device. In a method of fabricating the memory 
device, a pattern having a Sidewall may be formed on a 
Semiconductor Substrate. A buried oxide layer may be 
formed at the upper Surface and another buried oxide layer 
may be formed at the lower Surface. A charge trap insulating 
layer may be formed at the sidewall where the buried oxide 
layers are formed. A gate electrode may be formed on the 
charge trap insulating layer. A Semiconductor Substrate may 
be formed to form a trench, so that the sidewall may be 
obtained. 
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FLOATING TRAPTYPE NONVOLATILE MEMORY 
DEVICE AND METHOD OF FABRICATING THE 

SAME 

0001. This U.S. nonprovisional patent application claims 
priority under 35 U.S.C. S 119 of Korean Patent Application 
2002-20344 filed on Apr. 15, 2002, the entire contents of 
which are hereby incorporated by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to a semiconductor 
device and a method of fabricating the same and more 
particularly to a floating trap type nonvolatile memory 
device that has a memory cell that can Store a plurality of 
data bits and a method of fabricating the same. 

BACKGROUND OF THE INVENTION 

0.003 Floating trap type nonvolatile memory devices 
have generally the same Structure as MOS transistors and 
use a multi-layered insulating layer as a gate insulating layer. 
The multi-layered insulating layer generally includes a tun 
nel insulating layer, a charge trap insulating layer, and a 
blocking insulating layer. Conventionally, the charge trap 
insulating layer is made of charge trapping material Such as 
Silicon nitride. In the floating trap type nonvolatile memory 
device, data is Stored by injecting electrons into the charge 
trap insulating layer. This injection may be performed by a 
Fowler-Nordheim (F-N) tunneling mechanism or a hot car 
rier injection mechanism. Conversely, data may be erased by 
drawing electrons from the charge trap insulating layer or 
injecting holes into an electron Storage layer. 
0004 Multi-bit memory cells provide a mass storage 
device without increasing physical dimensions. Most multi 
bit memory cells use a multi-level threshold Voltage to Store 
two bits or more. In another type of multi-bit memory cell, 
two bits are stored on both sides (electron Storage regions) 
of a floating trap type memory device, respectively. This 
Structure has been disclosed in the technical article entitled 
“ANOVEL LOCALIZED TRAPPING, 2-BITNONVOLA 
TILE MEMORY CELL, Boaz Eitan, Paolo Pavan, Ilan 
Bloom, Efraim Aloni, Aviv Frommer, and David Finzi, IEEE 
Electron Device Letters, Vol. 21, November 2000. 
0005 Atop plan view of a conventional floating trap type 
multi-bit memory device is illustrated in FIG. 1, and a 
cross-sectional view taken along the line I-I" of FIG. 1 is 
illustrated in FIG. 2. 

0006. In the conventional memory device, a plurality of 
bitline strips 10 cross a semiconductor substrate 20 in 
parallel. The bitline strips 10 may be buried diffusion layers 
where impurities are implanted into the substrate 20. A 
plurality of wordlines 12 cross the bitline strips 10. Each 
area between the bitlines strips 10 corresponds to a channel 
of a transistor. A tunnel insulating layer 14, a charge trap 
insulating layer 16, and a blocking insulating layer 18 are 
Sequentially Stacked between the channels and the Wordlines 
12 to form a multi-layered insulating layer. Conventionally, 
the multi-layered insulating layer is made of oxide-nitride 
oxide (ONO). An intersection of a pair of adjacent bitline 
strips 10 and a wordline 12 corresponds to a memory cell. 
That is, a pair of the adjacent bitline strips 10, the wordline 
12, the multi-layered insulating layer Sandwiched between a 
Wordline and a Semiconductor Substrate correspond to a 
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Source/drain region, a gate electrode, and a gate insulating 
layer, respectively. Two bits B1 and B2 are stored at both 
Sides of the gate insulating layer, respectively. 
0007. In a memory cell of the conventional memory 
device, a right bit is written by using a left bitline as a Source 
and a right bitline as a drain, while a left bit is written by 
using a right bitline as a Source and a left bitline as a drain. 
If a ground Voltage, a gate Voltage of 10V or higher, and a 
write Voltage of about 5V are applied to a left bitline, a gate 
electrode, and a right bitline respectively, electrons are 
trapped in a charge trap insulating layer at a junction of the 
right bitline due to hot carrier injection. Likewise, if a 
ground Voltage and a write Voltage are applied to the right 
bitline and the left bitline respectively, the left bit is written. 
In a read operation, the left bit is read out by applying a gate 
Voltage of about 3V, a read voltage of about 2V, and a ground 
Voltage to the gate electrode, the right bitline, and the left 
bitline, respectively. Likewise, the right bit is read out by 
applying a ground Voltage and a read voltage to the right 
bitline and the left bitline, respectively. 

SUMMARY OF THE INVENTION 

0008. In an exemplary embodiment, the present invention 
is directed to a nonvolatile memory device having a higher 
capacity in a limited area and a fabricating method thereof. 
0009. In another exemplary embodiment, the present 
invention is directed to a 2-bit nonvolatile memory device 
without data disturbance or reduced data disturbance and a 
fabricating method thereof. 
0010. In another exemplary embodiment, the present 
invention provides a floating trap type nonvolatile memory 
device with a vertical or substantially vertical channel. The 
memory device includes a Substrate having an upper Surface 
and a lower Surface. A Semiconductor wall having an incli 
nation angle formed between the Surfaces and a gate elec 
trode is covered by the semiconductor wall. A pair of buried 
diffusion layers are formed at the upper Surface and the 
lower Surface of the Semiconductor wall, respectively. A 
charge trap insulating layer is Sandwiched between the gate 
electrode and the wall. The wall between a pair of the buried 
diffusion layers corresponds to a channel of a Semiconductor 
memory device. 
0011. In another exemplary embodiment, the present 
invention provides a method of fabricating a floating trap 
type nonvolatile memory device with a vertical or Substan 
tially vertical channel. A pattern having a Sidewall is formed 
on a Semiconductor Substrate. A buried diffusion layer is 
formed on an upper portion of the Sidewall, and another 
buried diffusion layer is formed on a lower portion of the 
Sidewall. A charge trap insulating layer is formed at the 
sidewall where the buried diffusion layer is formed. A gate 
electrode is formed on the charge trap insulating layer. The 
Substrate is etched to form a trench, So that the Sidewall may 
be obtained. That is, a hard mask pattern is formed on the 
Substrate to expose an area of the Substrate. Using the hard 
mask pattern as an etch mask, the Substrate is etched to form 
a trench. The hard mask pattern is then removed. A memory 
device with a vertical or Substantially vertical channel may 
be formed at the sidewall of the trench. The buried diffusion 
layers may be formed by vertically or substantially vertical 
implanting impurities into a Semiconductor Substrate where 
the trench is formed. 
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0012. In another exemplary embodiment, the present 
invention provides a nonvolatile memory device with a cell 
array and a fabricating method thereof. The memory device 
includes a plurality of grooves that are formed on a Semi 
conductor substrate in parallel. First bitline strips are formed 
in the Substrate between the grooves, and Second bitline 
strips are formed in the substrate beneath bottoms of the 
grooves. A plurality of Wordlines are disposed at an upper 
portion of the Substrate having the grooves. The Wordlines 
croSS the first and Second bitline Strips. A charge trap 
insulating layer is Sandwiched between the wordlines and 
the Substrate. 

0013 In another exemplary embodiment, the method 
includes etching a Semiconductor Substrate to form a plu 
rality of grooves, and implanting impurities into the Sub 
strate to form a first bitline strip at the substrate between the 
grooves and to form a Second bitline Strip at a bottom of the 
grooves. A multi-layered insulating layer including the 
charge trap insulating layer is conformally formed on a 
Surface (possibly the entire Surface) of a semiconductor 
substrate where the first and second bitline strips are formed. 
A gate conductive layer is formed on a entire Surface 
(possibly the entire Surface) of a Semiconductor Substrate 
where the multi-layered insulating layer is formed. The gate 
conductive layer is patterned to form wordlines crossing the 
first and second bitline strips. The first and second bitline 
strips may be formed by vertically or substantially vertically 
implanting impurities into the Substrate where the grooves 
are formed. The multi-layered insulating layer may be 
comprised of a tunnel oxide layer, a charge trap insulating 
layer, and a blocking oxide layer which are Sequentially 
Stacked. Thus, the charge trap insulating layer can be iso 
lated from the wordlines and the Substrate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0.014 FIG. 1 is a top plan view of a conventional floating 
trap type multi-bit memory device. 

0.015 FIG. 2 is a cross-sectional view of the conven 
tional floating trap type multi-bit memory device, which is 
taken along the line I-I" of FIG. 1 

0016 FIG. 3 is a top plan view for explaining a non 
Volatile memory device according to an exemplary embodi 
ment of the present invention. 

0017 FIG. 4 is a perspective view of a nonvolatile 
memory device according to an exemplary embodiment of 
the present invention. 

0018 FIG. 5A, FIG. 6A, FIG. 7A, FIG. 8A, and FIG. 
9A are flow diagrams showing the Steps of fabricating a 
nonvolatile memory device according to an exemplary 
embodiment of the present invention, which are taken along 
the line II-II of FIG. 3. 

0019 FIG. 5B, FIG. 6B, FIG. 7B, FIG. 8B, and FIG. 
9B are flow diagrams showing the steps of fabricating a 
nonvolatile memory device according to an exemplary 
embodiment of the present invention, which are taken along 
the line III-III of FIG. 3. 

0020 FIG. 10A, FIG. 11A, FIG. 12A, FIG. 13A, FIG. 
14A, FIG. 15A, and FIG. 16A are flow diagrams showing 
the Steps of fabricating a nonvolatile memory device accord 
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ing to another exemplary embodiment of the present inven 
tion, which are taken along the line II-II' of FIG. 3. 
0021 FIG. 10B, FIG. 11B, FIG. 12B, FIG. 13B, FIG. 
14B, FIG. 15B, and FIG. 16B are flow diagrams showing 
the Steps of fabricating a nonvolatile memory device accord 
ing to another exemplary embodiment of the present inven 
tion, which are taken along the line III-III' of FIG. 3. 

DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS OF THE INVENTION 

0022. The present invention will now be described more 
fully hereinafter with reference to the accompanying draw 
ings, in which exemplary embodiments of the invention are 
shown. The present invention may be embodied in different 
forms and should not be construed as being limited to the 
exemplary embodiments Set forth herein. Rather, these 
exemplary embodiments are provided for the purpose of 
illustration. The present invention covers various changes in 
form and detail as will be readily contemplated by those 
skilled in the art. It will also be understood that when a layer 
is referred to as being “on” another layer or Substrate, it can 
be directly on the other layer or Substrate, or intervening 
layerS may also be present. The same reference labels will be 
used throughout the Figures to denote similar components. 
0023. It should also be noted that the thickness of layers 
and regions in the memory device have been exaggerated in 
the drawings for the purpose of clarity. 
0024 FIG. 3 is a top plan view for illustrating a non 
volatile memory device according to an exemplary embodi 
ment of the present invention, and FIG. 4 is a perspective 
View of a nonvolatile memory device according to an 
exemplary embodiment of the present invention. 
0025 Referring to FIG. 3 and FIG. 4, a nonvolatile 
memory device according to an exemplary embodiment of 
the present invention includes first bitline strips 28 and 
second bitline strips 30 which are alternatively arranged on 
a Semiconductor Substrate 20. A plurality of grooves 26 are 
arranged on the Substrate 20 in parallel, thus form an upper 
Surface (Semiconductor Substrate between the grooves 26) 
and lower Surface (bottoms of the grooves) on the Substrate 
20. The first bitline strips 28 may be formed on the upper 
surface and second bitline strips 30 may be formed on the 
lower Surface, respectively. The first and Second bitline 
strips 28 and 30 may form a buried diffusion layer that is 
formed by implanting impurities into a Semiconductor Sub 
strate. A plurality of wordlines cross the Substrate 20 includ 
ing the grooves 26. A tunnel insulating layer 32, a charge 
trap insulating layer 46, and a blocking insulating layer 48 
may be sequentially Stacked and may be Sandwiched 
between the wordlines 42 and the Substrate 20. The tunnel 
insulating layer 32 and the blocking insulating layer 46 are, 
as an example, made of Silicon oxide. The charge trap 
insulating layer 46 may include at least one Silicon nitride 
layer. In an exemplary memory device, channels may be 
formed at Sidewalls of the grooves 26. That is, the second 
bitline strip 30 formed at the lower surface on the substrate 
and the first bitline strip 28 formed at the upper surface on 
the Substrate correspond to a Source/drain region of a 
memory cell. The wordline 42 disposed in the grooves 26 
corresponds to a gate of the memory cell. Since the two bits 
C1 and C2 are Stored at one Sidewall of each groove and two 
bits C3 and C4 are stored at another sidewall, the memory 
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device makes it possible to achieve a high integration 
density as compared to the conventional art. Further, a depth 
of each groove may be adjusted to reduce or eliminate 
bit-to-bit interference. 

0026. A method of fabricating the nonvolatile memory 
device according to an exemplary embodiment of the inven 
tion is described below with reference to FIG.5A, FIG. 6A, 
FIG. 7A, FIG. 8A, and FIG. 9A which are cross-sectional 
views taken along the line II-II' of FIG.3 and FIG. 5B, FIG. 
6B, FIG. 7B, FIG. 8B, and FIG. 9B which are cross 
sectional views taken along the line III-III' of FIG. 3. 
0027. Referring to FIG. 5A and FIG. 5B, mask patterns 
24 (for example a hard mask pattern) are formed on a 
semiconductor substrate 20. The hard mask patterns 24 are 
band-shaped in one direction to expose the substrate 20. The 
hard mask patterns 24 may be made of an insulator (e.g., 
Silicon nitride) having an etch Selectivity with respect to the 
substrate 20. Also the hard mask patterns 24 may be com 
prised of a plurality of material layers whose uppermost 
layer or layerS may be a photoresist. In one example, a buffer 
oxide layer 22 is Sandwiched between the hard mask pattern 
24 and the substrate 20 to reduce or prevent stress from 
being applied to the substrate 20. 
0028 Referring to FIG. 6A and FIG. 6B, by using the 
hard mask pattern 24 as an etching mask, the Substrate 20 
may be etched to form a plurality of grooves 26 that are 
arranged in parallel. The grooves 26 may have a depth that 
is appropriate for the operation characteristics of Semicon 
ductor devices, as would eb known to oen of ordinary skill 
in the art. 

0029) Referring to FIG. 7A and FIG. 7B, the hard mask 
pattern 24 and the buffer oxide layer 22 may be removed to 
expose the substrate 20 between the grooves 26 (not shown). 
In this case, the buffer oxide layer 22 may be left. If made 
of Silicon nitride, the hard mask pattern 24 may be removed 
by a wet etch technique using a phosphoric Solution. While 
the Substrate 20 is etched to form the grooves 26, the 
Substrate 20 may Suffer from etch damage. Accordingly, the 
Substrate 20 may be annealed to cure defects that may occur 
at Sidewalls and bottoms of the grooves 26. 
0030) A plurality of first bitline strips 28 and a plurality 
of second bitline strips 30 may be formed by implanting 
impurities into a surface of the substrate 20. Alternatively, 
the first and second bitline strips 28 and 30 may be formed 
by Vertically or Substantially vertically implanting impuri 
ties without a photolithographic process. After implanting 
the impurities, the Substrate 20 may be annealed to activate 
the impurities and lower a resistance of the bitlines. AS a 
result, the first bitline strips 28 may be formed at a semi 
conductor Substrate between the grooves 26 and the Second 
bitline strips 30 may be formed at bottoms of the grooves 26. 
The first and second bitline strips 28 and 30 may be 
alternately arranged in parallel with one another. 

0031 Referring to FIG. 8A and FIG. 8B, a lower insu 
lating layer 32, an interlayer dielectric 34, and an upper 
insulating layer 36 may be sequentially and/or conformally 
Stacked on a Surface (possibly the entire Surface) of a 
Semiconductor Substrate where the first and Second bitline 
strips 28 and 30 are formed. The lower insulating layer 32, 
the interlayer dielectric 32, and the upper insulating layer 36 
(and possibly other layers) may constitute a multi-layered 
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insulating layer 38. The lower insulating layer 32 may 
correspond to a tunnel insulating layer of a nonvolatile 
memory device. The interlayer dielectric 34 and the upper 
insulating layer 36 may correspond to a charge trap insu 
lating layer and a blocking insulating layer of the nonvolatile 
memory device, respectively. The upper and lower insulat 
ing layerS 32 and 36 may be, for example, made of Silicon 
oxide, and the interlayer dielectric 34 may be, for example, 
made of insulator including at least one Silicon nitride. The 
multi-layered insulating layer 38 may have an influence on 
a threshold Voltage and a data retention characteristic of a 
memory device. Thus, following formation of the bitline 
strips 28 and 30, the multi-layered insulating layer 38 may 
be formed shortly after cleaning the Surface of the Semicon 
ductor Substrate. 

0032. A gate conductive layer 40 may be formed on an 
entire Surface of a Semiconductor Substrate where the multi 
layered insulating layer 38 is formed. The gate conductive 
layer 40 may be made of doped polysilicon or metal poly 
cide or metal compound. The metal polycide may be a 
compound of materials Selected from the group consisting of 
tungsten (W), titanium (Ti), tantalum (Ta), and molybdenum 
(Mo). 
0033 Referring to FIG. 9A and FIG. 9B, the gate 
conductive layer 40 may be patterned to form a plurality of 
wordlines 42 crossing the first bitline strips 28 and the 
second bitline strips 30. The wordlines 42 may be disposed 
in parallel with one another. The upper insulating layer and 
the interlayer dielectric may be etched to form a charge trap 
insulating layer 46 and a blocking insulating layer 48 that are 
Sequentially Stacked between the wordlines 42 and the 
Semiconductor Substrate. When the charge trap insulating 
layer 46 is Successively disposed between wordlines, unan 
ticipated trap charges may remain when an operation cycle 
of a memory device is repeated. The lower insulating layer 
44 disposed under the Wordlines 42 corresponds to a tunnel 
insulating layer of a memory cell. 
0034. In the memory device according to exemplary 
embodiments of the present invention, channels are verti 
cally or substantially vertically formed at the sidewalls of 
the grooves 26, and one bit may be written into an upper 
portion of the respective Sidewalls and another bit may be 
written into a lower portion thereof, as illustrated in FIGS. 
5-9. As a result, the memory device may include four data 
bits C1, C2, C3, and C4 in the same horizontal dimensions 
as the conventional art. 

0035 A method of fabricating the nonvolatile memory 
device according to another exemplary embodiment of the 
present invention is described below with reference to FIG. 
10A, FIG. 11A, FIG. 12A, FIG. 13A, FIG. 14A, FIG. 15A, 
and FIG. 16A which are cross-sectional views taken along 
the line II-II' of FIG.3 and FIG. 10B, FIG. 11B, FIG. 12B, 
FIG. 13B, FIG. 14B, FIG. 15B, and FIG. 16B which are 
cross-sectional views taken along the line III-III' of FIG. 3. 
0036) Referring to FIG. 10A and FIG. 10B, a buffer 
oxide layer 22 and a mask pattern 24 (possibly a hard mask) 
are formed on a Semiconductor Substrate 20. By using the 
hard mask pattern 24 as an etching mask, the Substrate 20 
may be etched to form a plurality of grooves 26 that are 
arranged in parallel. 
0037 Referring to FIG. 11A and FIG. 11B, the hard 
mask pattern 24 and the buffer oxide layer 22 may be 
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removed to expose a Semiconductor Substrate between the 
grooves 26. An oxidation barrier layer 50 may be confor 
mally formed on a Surface (for example, the entire Surface) 
of the substrate 20. The oxidation barrier layer 50 may be 
made of an insulator having a low thermal oxidation rate, 
e.g., Silicon nitride. 

0038) Referring to FIG. 12A and FIG. 12B, the oxidation 
barrier layer 50 may be anisotropically etched to expose a 
Semiconductor Substrate between the grooves 26 and bot 
toms of the grooves 26. AS a result, insulating layer patterns 
52 may be formed to cover or substantially cover sidewalls 
of the grooves 26. The insulating layer patterns 52 may be 
thin so that more of the bottoms of the grooves 26 between 
the insulating layer patterns 52 can be exposed. Therefore, 
the oxidation barrier layer 50 may have a reduced or even 
minimal thickness to reduce or prevent thermal oxidation of 
a Semiconductor Substrate covered with the insulating layer 
patterns 52. Impurities may be vertically or substantially 
vertically implanted into a surface of the substrate 20 to form 
first bitline strips 58 at a semiconductor Substrate between 
the grooves 26 and form second bitline strips 60 at bottoms 
of the grooves 26. 

0039) Referring to FIG. 13A and FIG. 13B, using the 
insulating layer pattern 52 as a mask, the Semiconductor 
substrate 20 may be annealed to form a bitline oxide layer 
62 at a Semiconductor Substrate between the grooves 26 and 
the bottoms of the grooves 26. During this process, impu 
rities implanted into a Surface of the Semiconductor Substrate 
are diffused and activated. Thus, the second bitline strips 60 
may cover the bitline oxide layer 62 formed at the bottoms 
of the grooves 26 and partially overlap sidewalls of the 
grooves 26. 

0040. Referring to FIG. 14A, FIG. 14B, FIG. 15A, and 
FIG. 15B, the insulating layer patterns 52 may be removed 
to expose the sidewalls of the grooves 26. If made of silicon 
nitride, the insulating layer patterns 52 may be removed by 
a wet etch technique using a phosphoric acid Solution. A 
multi-layered insulating layer 38 may then be conformally 
formed on a Surface (possibly the entire Surface) of a 
Semiconductor Substrate where the Sidewalls of the grooves 
26 are exposed. The multi-layered insulating layer 38 may 
be comprised of a lower insulating layer, 32, an interlayer 
dielectric 34, and an upper insulating layer 36 that are 
Sequentially Stacked. The lower and upper insulating layers 
32 and 36 may be made of silicon oxide. The interlayer 
dielectric 34 may be made of insulator including at least one 
silicon oxide. The multi-layered insulating layer 38 may be 
formed shortly after cleaning the Substrate of the Semicon 
ductor Substrate. A gate conductive layer 40 may be formed 
on a Surface (possibly the entire Surface) of a semiconductor 
substrate where the multi-layered insulating layer 38 is 
formed. 

0041) Referring to FIG. 16A and FIG. 16B, the gate 
conductive layer 40 may be patterned to form a plurality of 
wordlines 42 crossing the first bitline strips 58 and the 
Second bitline Strips 60. The upper insulating layer and the 
interlayer dielectric 34 may be patterned to form a charge 
trap insulating layer 46 and a blocking insulating layer 48 
that are Sequentially Stacked beneath the Wordlines 42. 
Unlike the first exemplary embodiment, bitline oxide layers 
62 may be sandwiched between the wordline 42 and the first 
bitline strips 58 and between the wordline 42 and the second 
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bitline strips 60, respectively, as illustrated in FIGS. 10-16. 
The bitline oxide layerS 62 may SuppreSS a coupling phe 
nomenon caused by a parasitic capacitor between the word 
line 42 and the bitline strips 58 and 60, reducing or pre 
venting data disturbance in a memory cell array. 
0042. As explained above, in a memory device having a 
floating trap type memory cell, a cell transistor with a 
Vertical or Substantially vertical channel is formed to achieve 
a higher integration density in a limited dimension. Further, 
Since a channel length of the cell transistor can be increased 
without extending an area of a memory cell array, a bit-to-bit 
interference of a 2-bit memory cell can be reduce or pre 
vented. 

0043. Additional advantages and modifications will 
readily occur to those skilled in the art. Therefore, the 
invention in its broader aspects is not limited to the Specific 
details and representative embodiments shown and 
described herein. Accordingly, various modifications may be 
made without departing from the Spirit or Scope of the 
general inventive concept as defined by the appended claims 
and their equivalents. 

What is claimed is: 
1. A nonvolatile memory device comprising: 
a Semiconductor Substrate having an upper Surface and an 

lower Surface; 

a Semiconductor wall formed between the upper Surface 
and the lower face; 

a first diffusion layer formed on the upper Surface; 
a Second diffusion layer formed on the lower Surface; 
a gate electrode covered with the Semiconductor wall; and 
a charge trap insulating layer Sandwiched between the 

gate electrode and the Semiconductor wall. 
2. The nonvolatile memory device of claim 1, wherein one 

data bit is Stored at each area adjacent to the first and Second 
diffusion layer of the charge trap insulating layer. 

3. The nonvolatile memory device of claim 1, further 
comprising: 

a blocking insulating layer Sandwiched between the 
charge trap insulating layer and the gate electrode, and 

a tunnel insulating layer Sandwiched between the charge 
trap insulating layer and the Semiconductor wall. 

4. The nonvolatile memory device of claim 3, wherein the 
tunnel insulating layer and the blocking insulating layer are 
made of Silicon oxide and the charge trap insulating layer is 
made of Silicon nitride. 

5. A nonvolatile memory device comprising: 
a Semiconductor Substrate having a plurality of grooves 

formed in parallel, where an upper Surface is formed 
between the grooves and a lower Surface is formed at 
a bottom of the grooves, Said grooves having Side 
walls, 

first bitline Strips formed on the upper Surface; 

Second bitline Strips formed on the lower Surface; 
a plurality of Wordlines crossing the first and Second 

bitline Strips, and 
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a charge trap insulating layer Sandwiched between the 
plurality of Wordlines and the Semiconductor Substrate. 

6. The nonvolatile memory device of claim 5, wherein one 
data bit is Stored at each area adjacent to the first and the 
Second bitline Strips of the charge trap insulating layer. 

7. The nonvolatile memory device of claim 5, further 
comprising channels formed at the Sidewalls of the grooves 
between the first bitline strips and the second bitline strips. 

8. The nonvolatile memory device of claim 5, further 
comprising: 

a blocking insulating layer Sandwiched between the 
charge trap insulating layer and the wordline; and 

a tunnel insulating layer Sandwiched between the charge 
trap insulating layer and the Semiconductor Substrate. 

9. The nonvolatile memory device of claim 8, wherein the 
tunnel insulating layer and the blocking insulating layer are 
made of Silicon oxide and the charge trap insulating layer is 
made of Silicon nitride. 

10. The nonvolatile memory device of claim 5, wherein 
the first bitline strips and the second bitline strips are buried 
diffusion layers into which impurities are implanted. 

11. The nonvolatile memory device of claim 5, wherein 
bitline insulating layers are further Sandwiched between the 
first bitline StripS and the charge trap insulating layer and 
between the Second bitline Strips and the charge trap insu 
lating layer, respectively. 

12. The nonvolatile memory device of claim 11, wherein 
the bitline insulating layer is made of thermal oxide. 

13. The nonvolatile memory device of claim 11, wherein 
the plurality of wordlines crosses over the bitline insulating 
layer. 

14. A method of fabricating a nonvolatile memory device, 
comprising: 

forming a pattern having a Sidewall on a Semiconductor 
Substrate, to form an upper Surface and a lower Surface 
on the Substrate; 

forming buried diffusion layers at the upper Surface and a 
lower Surface; 

forming a charge trap insulating layer at the Sidewall; and 
forming a gate electrode on the charge trap insulating 

layer. 
15. The method of claim 14, wherein forming the pattern 

having the Sidewall includes: 
forming a hard mask pattern on the Semiconductor Sub 

Strate to expose an area of the Semiconductor Substrate; 
etching the Semiconductor Substrate to form a trench, 

using the hard mask pattern as an etching mask, and 
removing the hard mask pattern; 

wherein the sidewall of the trench corresponds to a 
Sidewall of the hard mask pattern. 

16. The method of claim 15, wherein the buried diffusion 
layer is formed by vertically or substantially vertically 
implanting impurities into the Semiconductor Substrate in a 
direction normal or Substantially normal to the Sidewall. 

17. The method of claim 15, further comprising: 
prior to forming the charge trap insulating layer, forming 

a tunnel oxide layer covering the Sidewall; and 
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forming a blocking insulating layer covering the charge 
trap insulating layer. 

18. A method of fabricating a nonvolatile memory device, 
comprising: 

etching a Semiconductor Substrate to form a plurality of 
grooves, to form an upper Surface and a lower Surface 
on the Substrate; 

implanting impurities into a Semiconductor Substrate 
where the grooves are formed, forming a first bitline 
Strip at a Semiconductor Substrate between the grooves 
and forming a Second bitline Strip at bottoms of the 
grOOVeS, 

conformally forming a multi-layered insulating layer 
including a charge trap insulating layer on a Surface or 
entire Surface of a Semiconductor Substrate where the 
first and Second bitline Strips are formed; 

forming a gate conductive layer on a Surface or an entire 
Surface of a Semiconductor Substrate where the multi 
layered insulating layer is formed; and 

patterning the gate conductive layer to form wordlines 
crossing the first and Second bitline Strips. 

19. The method of claim 18, whereinforming the grooves 
includes: 

forming a hard mask pattern on the Semiconductor Sub 
Strate to expose areas of the Semiconductor Substrate in 
one direction; 

etching the Semiconductor Substrate to form a plurality of 
grooves arranged in parallel, using the hard mask 
pattern as an etching mask, and 

removing the hard mask pattern. 
20. The method of claim 18, wherein the first and second 

bitline Strips are formed by Vertically implanting impurities 
into a Semiconductor Substrate where the grooves are 
formed. 

21. The method of claim 18, wherein the multi-layered 
insulating layer incluses a tunnel insulating layer, a charge 
trap insulating layer, and a block insulating layer which are 
Sequentially Stacked. 

22. The method of claim 21, wherein the tunnel insulating 
layer and the blocking insulating layer are made of Silicon 
oxide and the charge trap insulating layer is made of Silicon 
nitride. 

23. The method of claim 21, wherein the charge trap 
insulating layer is made of at least one Silicon nitride. 

24. The method of claim 18, following forming the 
Wordlines, further comprising etching the charge trap insu 
lating layer between the Wordlines. 

25. The method of claim 18, following forming the first 
and Second bitline Strips, further comprising forming bitline 
insulating layers at the Semiconductor Substrate between the 
grooves and bottoms of the grooves, respectively. 

26. The method of claim 25, wherein forming the bitline 
insulating layer includes: 

conformally forming an oxidation barrier layer on a 
Surface or an entire Surface of the Semiconductor Sub 
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Strate where the first and Second bitline Strips are 
formed; 

anisotropically etching the oxidation barrier layer to form 
insulating layer patterns covering Sidewalls of the 
grOOVeS, 

annealing a Semiconductor Substrate including the insu 
lating layer patterns to form a thermal oxide layer at a 
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Semiconductor Substrate exposed between the insulat 
ing layer patterns, and 

removing the insulating layer patterns. 
27. The method of claim 26, wherein the barrier oxide 

layer is made of Silicon nitride. 
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